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FOREWORD 

This report represents the results of the first 
official Energy Survey of India. It hss been apparent 
for some time that an adequate supply of energy would 
be a key factor and play an important role in the 
national development of the country. Any shortage of 
energy will hold up the national planned economic 
growth. During the year 1962 and later, the matter 
became one of increasing concern to the Government 
of India. At the same time, the requirements of the 
development of national power resources had come to 
form an increasingly large part of India's requests for 
foreign aid. In consultation with Mr. Tyler Wood of 
the United States AID Mission, Mr. C.S. Krisbnamurthy, 
then of the Indian Embassy in Washington, and on the 
advice of Mr. Walker Cisler of the Detroit Edison 
Company, Detroit, U.S.A., whose interest in these 
problems is well-known, it was agreed that a survey 
of the energy resources of India and her prospective 
needs would be of great advantage. It was considered 
that the purpose of the survey would be to take a long 
term view of the probable demands and to suggest 
bow best the resources could be developed sufficient
ly in advance so as to eliminate any shortfalls and to 
help planned development. 

2. Accordingly, the Government of india appointed 
a Committee to undertake the Energy Survey of India. 
With the help of Mr. Tyler Wood and Mr. Walker Cisler, 
the sssistance of a group of foreign experts was 
secured, who like Mr. Cisler himself bad been con
cerned in making a similar study for the Organisation 
for Economic Cooperation and Development of the 
energy problems of Europe under the Chairmanship of 
Professor Austin Robinson of the University of 
Cambridge, England. Mr. Cisler and Mr. Desrousseaux, 
who had been members of the (European) Energy 
Advisory Commission, and Mr. Laading, who has been 
Secretary of the (European) Energy Advisory Com
mission, were also associated with the Study, besides 
Mr. L. de Heem of Belgium, who has had vast experi
ence of similar work in the field of electricity. 
Professor Austin Robinson bas had to pay repeated 
visits to India and organise studies and discussions 
and on him bas fallen the main burden of writing the 
report. To these foreign experts, we are deeply in
debted for the time and trouble that they have devoted 
to the questions connected with India's energy stud
ies, and the wide experience that they have brought 
to bear on the problems involved. We are grateful to 
the United States Agency for International Devel?p
ment and the UniLed Kingdom Colombo Plan, wh1ch 
helped in making available their services as well.as. 
for rendering all possible assistance and help durmg 
various slages of the study. 

Associated with the foreign experts have been a 
gr01.p of Indian specialists covering all aspects both 

of the problems of Indian development and of energy 
supplies and collectively equipped to take a wide and 
an authoritative view of the energy problems of India, 
both in the public and the private sectors. To them 
equally our thanks are due for the time and trouble 
that they have devoted to the study of these important 
and difficult problems. 

3. The work of the Energy Survey Committee 
inevitably involved a vast amount of technical and 
statistical preparation. Fortunately, for this, we were 
able to rely on a team of enthusiastic and devoted 
workers under the leadership of Mr. Bush and Mr. 
Tauber of The Detroit Edison Company, whose ser
vices Mr. Walker Cisler and the United States Agency 
for International Development had very kindly made 
available to us. They devoted more than a year of 
continuous work to the preparatory studies, which 
underliP the report and without their help throughout, 
the report could not possibly have been completed. 
They were assisted by a staff of Indian specialists, 
who have done an admirable job of work in setting in 
order the statistics of energy production and consump
tion in India. 

4. This being the first study of its kind under· 
taken in India, and in the absence of further studies 
and researches, which would have entailed much 
more time than was available to us and as such not 
practicable, some assumptions have bad to be made 
in some cases. Such assumptions have, however, 
been reasonable in the circumstances and have, in 
the absence of detailed statistics, helped to establish 
orders of magnitude. We trust that such studies and 
researches will be taken up and the available statis
tics improved upon and brought up to date in the years 
to come. I am happy to note that the Planning Com
mission have accepted the responsibility for ensuring 
that such researches and studies are carried out. Prof. 
M. S. Thacker, Member, Planning Commission, who 
has already been associated with these studies and 
the preparation of this report, bas kindly agreed to 
supe"vise this work in the Planning Commission. 

5. The Committee bas received very valuable 
cooperation in the collection of data and statistics 
from various agencies and is grateful for such assist
ance to the Planning Commission, the Central Statis
tical Office, various Ministries of the Govt. \'f India 
and their attached offices dealing with the different 
energy resources: in particular the Central Water and 
Power Commission; the Coal Board; the Coal Com
missioner's office; the Central Fuel Research Insti
tute; the Atomic Energy Commission; the Steel Plants; 
the Oil and Natural Gas Commission; the Oil Compan
ies; the Indian Institute of Petroleum; the Railway 
Board; the National Minerals Development Corpora
tion; the National Council of Applied Economic 



R~s~arch; th~ State Go,·ernments and Electricity 
B..lBrds; Corporate Institutions and other industrial 
establishments. 'Je are also grateful to the 'Jorld 
&nk ~lission for all their help. 

6. I am of the view that this study has made a 
wry valuable contribution to the planning of energy 
de.-elopment in India. For the first time we have been 
enabl~d to s~e the problems of energy as a whole and 
the full implications - to take only two of the develop
ment el<amples - of steel, with the consequential 
gro"-th of surplus by-product coals for the most eco
aomical generation of electricity, or those of the 

probably impending shortages of firewood on the pro
vision of new forms of domestic energy. I trust that 
the report will not only be useful to the Government 
of India, but also to all those concerned with the 
problems ohpeeding up India's ec"Onomic development. 

p..,jim, Goo 
Dat.d: 30th J..,. 1964 

M. R. Sachdev 
CHAIRMAN 

E.~ERGY SUR\'EY COM~UTTEE 



PREFACE 

This report had been completed in draft before the 

sad death of Shri M.R. Sachdev. The foreword had 

been written by him in his own words and admirably 

states the problems that the Energy Suryey of India 

Committee was appointed to uamine and solve. Though 

he did not lin to see the final completion of the report 

and its signature, we think that his foreword should 

remain as be wrote it. To the work of this Committee 

be devoted much time, energy and patience. We hope 

that the report may in some respects represent a 

memorial to bis deTotion to these among many aspects 

of the pro b 1 ems of Indian denlopment, and to bis 

wisdom and far-sightedness in solTing them. 

1 

M. S. Thacker 
Chairman 

Walker Cisler 
Joint Chairman 

Austin Robinson 
Joint Chairman 



ABBREVIATIONS AND EQUIVALENTS 

ABBREVIATIONS 
AID 
BFG 
CFRI 
CWPC 
DVC 
EHV 
HSDO 
hyde! 
liP 
liSCO 
LDO 
LPG 
mtCR 
N 
NCAER
NH3 

NMDC 
OECD 
OEEC 
ONGC 
para 
P20s 
TISCO
UCPTE-

Agency for International Development (USA) 
Blast Furnace gas 
Central Fuel Research Institute (India) 
Central Water & Power Commission (India) 
Damodar Valley Corporation (India) 
Extra high voltage (above 220,000 volts) 
High speed diesel oil 
Hydro-electric 
Indian Institute of Petroleum (India) 
Indian Iron & Stee I Co. (India) 
Light diesel oil 
Liquid petroleum gas 
Million tonnes of coal replacement 
Nitrogen 
National Council of Applied Economic Research (India) 
Ammonia 

National Minerals Development Corporation (India) 
Organisation for Economic Cooperation & Development (W. Europe) 
Organisation for European Economic Cooperation (W. Europe) 
Oil & Natural Gas Commission (India) 
Paragraph 
Phosphorous pentoxide 

Tata Iron & Steel Company (India) 
Union pour Ia coordination de Ia production et du 
Transport de l'Electricite (W. Europe) 

EQUIVALENTS 

1 lakh = 10 5 

1 crore = 10 7 

M or m = million = 1cf 
b = billion = 10 9 

t = tonne (metric) = 1000 kg = 0.984 long tonne = 2205 pounds 
mt = million tonnes 
kg = kilogram = 2.205 pounds . 
km = kilometre = 1000 metres = 0.621 m1le 
km2 = square kilometre = 100 hectares = 0.386 square mile 
hectare = 0.01 km2 = 2.471 acres 
m3 = cubic metre = 35.31 cubic feet 
MW = megawatt = 1~00 kW (kilowatts) 
GW = gigawatt = 10 kW 
kWh = kilowauhour = 860 kcals = 0.746 Horse Power Hour 
GWh = gigawatthour = 1~ kWh 
TWh = terawatthour = 10 kWh 
kcal = kilocalorie = 3.968 British Thermal Units (Btu) 
1 kcal/kg = 1.8 Btu/lb. 
Rs = rupees = S0.21 US (approximately). . 
np = naya paisa = 0.01 Rupee = 2.1 m1lls US (approximately) 
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CHAPTER 1 
Terms of Reference 

The Energy Survey of India Committee was 
appointed by the Government of India by Memorandum 
of January 3, 1963 of the Ministry of Irrigation and 
Power with Terms of Reference, which, with subse
quent amendments, are as follows: 

"The Energy Study would cover present and prospec
tive demands and supplies of energy, both total and 

·in respect of all constituents of energy on a national, 
regional and sectoral basis. It would be expected to 
provide the Government of India basic material for 
development planning in the field of energy up to 1981. 
In making this study, the Committee will give con
sideration, among other things, to use of energy in 
rural areas." 

"The Committee will also study development of 
power resources - hydro-electric, thermal (including 
coal, lignite, oil and gas) and atomic energy, and 
make recommendations as to phasing in which these 
should be brought into use progressively. The Com
mittee will also study the question of fuel fo·r thermal 
power stations, availability of fuel, best location and 
sizes of plants. The fuels to be considered would be 
.coal, oil, gas and atomic energy." 

The following were appointed to be Members of 
the Committee: 

Shri M. R. Sachdev (then Secretary, Ministry of Irriga
tion and Power, subsequently Lt.-Governor of Goa). 
(Chairman) 

Mr. Walker Cisler (President, Detroit Edison Company, 
U.S.A.) {Joint Chairman) 

Professor Austin Robinson (Professor of Economics, 
Cambridge University, U.K.) (Joint Chairman) 

Mr. Louis de lleem (Directeur General du Centre 
d'Etude de l'Energie Nucleaire, Brussels, Belgium). 

Mr. Jacques Desrousseaux ( Directeur General des 
Etudes Economiques aux Charbonnages de France, 
Paris, France). 

Shri K. R. Damle (Secretary, Ministry of Mines & 
Fuel). 

Shri K. P. S. Nair (Member, Central Water and Power 
Commission, Power Wing). 
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Shri P. R. Nayak (then Managing Director, Indian 
Refineries Ltd., subsequently Chairman, Oil and 
Natural Gas Commission). 

Shri A. B. Guha (Coal Mining Adviser to Ministry of 
Mines and Fuels). · 

Shri S. S. Kumar (Director General, Directorate of 
Technical Development). 

Shri S. Bose (Chief Engineer, Damodar Valley Cor
poration). 

Shri M. N. Chakravarti (Project Administrator, 
Tarapur Atomic Power Plant, Department of Atomic 
Energy). 

Shri B. S. Nag (Adviser to Planning Commission on 
Irrigation and Power). 

Shri P. S. Lokanathan {Director-General, National 
Council of Applied Economic Research). 

Dr. V. K. R. V. Rao (then Director, Institute of Eco
nomic Growth, subsequently Member of the Planning 
Commission). 

Dr. M. S. Randhawa (Adviser on Resources and 
Scientific Research to the Planning Commission). 

Shri Pitambar Pant (Chief of the Perspective Planning 
Division of the Planning Commission). 

Shri V. Nanjappa was subsequently appointed to the 
Committee when he succeeded Shri M. R. Sachdev as 
Secretary of the Ministry of Irrigation and Power. 

Shri C. S. Krishnamoorthi (Joint Secretary, Department 
of Economic Affairs, Ministry of Finance) was also 
appointed at alate stage in the work of the Committee. 

The following were appointed to advise the 
Committee: 

Professor M. S. Thacker (Member of the Planning 
Commission). 

Shri C. M. Trivedi (then Member of the Planning 
Commission). 

Dr. H. J. Bhabha (Secretary and Chairman, Atomic 
Energy Commission). 



\ 1,-rlin~t (.n.,up ""s appoint~d to conduct on 
b~h .. lf of the (,,mmitt~e a study of the enef!lV r~
~'urt'('S tlf lndi.t. and tl[ the prt"~spective demands for 
rner.-:• un.l~r the .;:enrral direction of \lr. \. E:. Rush 
.tnd \Jr. II. T .. ubrr."Consultants to l"nited .;;t,,tes \gency 
f,,. lntcrn.ili<)ndl llendopment. 

p,,,f.-ss<>r Austin Robinson. Joint Chairman and 
\kmbcr .,f the F.nerlo1' Survev Committee. worked for 
c,,nsoder.tble period~- as a . member of the 1\orking 
Gr>,up and "as princip<Ilh· resoonsible for drafting 
the rt-port. 

The f<,ll,,ning staff "as responsible for the sta
tistical and technical studies embodied in this report: 

Full Time on Staff of Energv Su ... ·ey 
Shri A.R.\. Rao- Central 1\ater & Power Commission 
Shri S. D.li.ushare- Central 1\ater & Power Commission 
Shri \l.li.. Sambamurthy - Central \later & Power Com
mission. 
Shri J.S. \d•·ani- Central 1\ater & Po·wer Commis,ion 
Shri I.H. Khan - Central later & Power Commission 
Shri T. Ramachandran- Planning Commission 
Or. li..P. Flhatnagar- Oil & \atural Gas Commission. 

Part Time on Staff of Energy Sun·ey 
<;hri J. Padmanabha her -\ational\linerals De•·elop
ment Corporation 

4. 

Shri M. Kurien -Indian Institute of Petroleum 
Shri S. Majumdar- Central Fuel Research Institute 
Or. J. S. Ahluwalia-lndian Institute of Petroleum 

Others hll\·e assisted the 1\orling Group as con
sultants for shorter periods: \lr. K. F. Lnadin!l of the 
Organisation for Economic Co-operation and Develop
ment in Paris: Mr. P. Chantler of the t:nited Kin~dom 
Ministry of Power; Mr. J. \\". Kushing, ~:lectricity 
Consultant, Lansing, Michigan, U.S.A.; \lr. J. H. 
McCarthv. Electricity Consultant. Detroit, \lichigan, 
ll.S.A.; Professor L. Chal>ner of the l"niversity of 
Washington, Seattle, l' .S .. \. 

The Committee has held three groups of meetings: 
the first during Januan· 1963: the second during July 
1963: the third during December 1963. It entrusted to 
the 1\'orking Group the task of preparing a draft report 
"hich formed the basi" of the finul report now pre
sented. 

At its meetings in neremb.-r 1963. the Committee 
authorised the submission of the present report, as 
amended under the supe ... ·ision of Shri Sachdev, Pro
fessor Thacker, Shri Tri•·edi and Professor Robinson, 
to the Government of India. The amended report was 
further considered at meetings held in June and 
December 1964 and bas been furdter amended in 
the light of th.,m. The final report was discussed, 
apprond and sign"d by the members July 26-27,1965. 



CHAPTER 2 
The Energy Problems 

of India 

I. The appointment of the Energy Survey Com
mittee reflects the need for more thorough and more 
searching examination of some of the problems that 
have arisen during the past few years in the field of 
energy and the need to remove, if possible, some 0 { 

the obstacles to development that have arisen from 
shortages of energy. Any survey must begin, there
fore, by emphasizing the nature of some of these 
problems. 

2. The sub-continent in which the peoples of 
India are seeking to build a modem economy is, by the 
standards of Europe or North America, not exception· 
ally rich in natural sources of energy. In the past, 
India has depended principally on the traditional non· 
commercial fuels • firewood and cow-dung in partic
ular. In the last half century the commercial fuels • 
coal, lignite, oil and hydro-electricity have all been 
developed. Currently the first steps are being taken 
in proving and developing nuclear fuels and introduc
ing nuclear energy. 

3. The first coal resources to be exploited were 
the mines of Bihar and ~est Bengal, which in the 
past have provided four-fifths of the nation's coal 
production and the whole of the coking coal. These 
mines, though close to the new industries that have 
been rapidly growing up in the neighbourhood of 
Calcutta, are some 1450 kilometres from Bombay, over 
1500 kilometres from Madras and nearly 1000 kilo
metres from Delhi. New coal resources nearer to some 
of these areas of consumption have been discovered, 
and are in several cases now in process of develop· 
ment in Central India and Andhra Pradesh. But even 
these are by European standards at considerable 
distances from the more remote industrial areas. The 
supplies of non-coking coal are fully adequate to 
India's potential needs for many years ahead. More 
serious problema are presented by the limited re· 
sources of the coking coals and their concentration in 
Bihar and West Bengal. ~hile there is a cleat' need to 
conserve coking coals, the supply is likely to be 
adequate for a generation ahead. These questions are 
considered in more detail in Chapter 11. 

4. Indian coal resources are, however, deficient 
in quality. The coals, and particularly the coking 
coals, have a very high ash content and the ash is so 
intimate! y interspersed into the coal that even by 
washing the ash content cannot be reduced to the 
levels customary in Europe or North America. Thus, 
added to the costs and difficulties created by dis
tance itself are further costs and difficulties imposed 
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by the necessity to carry and dispose of large vol
umes of waste material inseparable from the coal. 
These matters of low grade coal and washery by
products present very spe cia! problems and will be 
examined in detail at a later stage in this report. 
. 5: At present the output and consumption of coal 
ID lnd1a as a whole is equivalent to about 0.13 tonnes 
per head per year. This may be contrasted with coal 
production per head of about 2.1 tonnes in the United 
States (where oil is the principal fuel), 3.7 tonnes 
in the United Kingdom, 1.1 tonnes in West Germany 
and 1.1 tonnes in France. More nearly comparable 
countries include Japan (0.6 tonnes per head) and 
Spain (0.5 tonnes per head). In part the low output 
of coal per head in India has reflected the low degree 
of industrialisation of the economy rather than lack of 
resources. 

6. The limits of India's oil resources are not yet 
fully known. The existing indigenous supplies come 
almost wholly from Assam. The reserves of the parts 
of that field that were first exploited are approaching 
exhaustion and new discoveries will be needed merely 
to maintain existing supplies. New discoveries in 
Gujarat and Rajasthan bold out hopes of supplies 
substantially nearer to the centres of consumption in 
Western India. The potential resources of oil are 
discussed in Chapter 12. While it is immensely to be 
hoped that new discoveries will be made as the result 
of the intensive search that is now proceeding, these 
will need to be on a scale wholly different from any 
that have been made hitherto if India is to be enabled 
to develop, without risk of interruption through bal
ance of payments difficulties, an oil-based technology 
such as is prevalent in most of the advanced coun
tries today. 

7. The difficulties of the concentration of coal 
and oil predominantly in the north-east are to a sig
nificant extent mitigated by the location of the nation's 
hyde! resources. The Southern, Western and Northern 
regions, which are remote from coal supplies, contain 
between them five-sixths of the nation's present hyde! 
production and a very large part of the longer-term 
hyde! potential. This can do much to make a balanced 
development of the country more possible. It remains 
true, however, that there will be an economic advan· 
tage if energy-intensive industries can predominantly 
be located in the areas of coking-coal and other coal 
supplies in the north-east and if non-energy-intensive 
industries find their predominant location in the areas 
served by hyde!. Hyde! is being rapidly developed; 



but th<" d ... .-.. !,,pnl<'nl nt>t>ds massiv<" construction and 
,-,,nsid..,.ablt> \olumes of capital. Thus, even with a 
ma,imum of .,ff,,rt, tht> contribution of hydro~lt>etricitv 
h> th .. h>t.tl t>n~rg' nt>eds of the country is not likely 
to rerrt>st>nl nwr<" than about 00<'-twentieth of the 
toto1l <'D<"r!{'· supplies t>n•n by 1980 1. The hyde! re
s.>urct>s of India are discussed in Chapter 13. 

8. In the spt>cial circumstanct>s of India, with 
(l:f<'at distanct>s betwet>n cenlr..s of consumption and 
th<' coal fields. and thus high delivered costs of coal, 
ther.. dr<' more than normally favourable conditions 
f,,. th., competition of nude..;. <'ner(l:v. These ar<', in 
some degr..<' at least, oHset by the scarcity of capital 
in India o1nd th., need to economise scarce capital and 
(,,)r~iti:O t-xchana:e resources. :\ close examination is 
mad.," in Chapt;r 13 of the extent to which it may b., 

r<'asonable to hop<' that, in suitably chosen locationo 
nuclear energy will b., economically competitive i1 
the pr<'s<'nt and within the next fifteen or twent) 
years. If th<' construction and operating costs of nuclea

1 

<"Dergy can in practice be at the levels thai 
we have set out in Chapter 13, nuclear energy is 
likely to have an increasingly important part to play 
But while its contribution to the problems of the nex 
century may b., gr<'at, its contribution to the problem1 

of the next twenty years however represenrs 
a small fraction of India's total energy requirements. 

9. Table 1 shows th., distribution in differenl 
parts of India and different stat<'S of the population 
of industrial development, of commercial energy con 
sumption and of commercial <'nergy production. 

TABLE 1 

DISTRIBUTION BY STATES AND REGIONS OF POPULATION 
INDUSTRY, ENERGY CONSUMPTION AND PRODUCTION 

Popul- Factories Consu•ption 196011 Product ion 186011 
1 t ion coured bJ Co••ercill Cui Hyde I Oil 

REGIONS 1961 Survey of Enoru Electricity lndustrr 1960 
hp loy- Value 
•ent Add ad 

s s s s ' ' ' EASTERN 
a. har 10. B 5.7 1.1 12.6 1 0. 6 48.3 1.8 
Orissa 4.0 0.9 1.0 2.8 4.4 1.8 8.2 
lest Ben&ll 8.0 22.9 22.3 18.8 18.7 30.5 2. 1 
Tot II 22.5 29.5 30.4 32.0 33. 1 80.4 1 0. I 

NORTHERN 
PtH' i ab 4.8 2.4 1.9 6.4(1) 8.8 (I) 12.4 
RaJ Is than 4.B 1.5 1.0 2.8 1.4 0. 1 
De I h i 0.6 1.4 1.8 (I) (.) 
Ja••u & lash•i r 0.8 0.3 0. I 0.2 0.3 0.8 
H••1chal Pradesh 0.3 0. 1 0. 1 (I) (.) 
Total 11.0 5.8 4.1 8.2 B.5 0. 1 13.0 

CENTRAL 
lladhya Pradesh 1.4 3.0 2.4 6.7 3.8 12.1 0.3 
Uttar Pradesh 16.8 8.0 8.4 8.4 8.7 5.1 
Total 24.2 11.0 8.B 15.2 1 0. 5 12. I 8.0 
IE STERN 
llaharashtro 9.0 21.6 21.1 18.2 17. 1 I. 5. 11.8 
Guj lilt 4.1 8.7 10. 1 6.8 8.4 
Tot II 13.7 31.3 37.8 23.0 23.5 1.5 17.8 
SOUTHERN 
llad r 11 7.8 7.1 1. 1 8.8 1 D. 5 23.0 Iaraia 3.8 4.8 2.4 2.4 2.8 7.5 
lll•o re 5.5 3.8 3.0 ,3.8 5.8 12.8 .,dhra Pradesh 8.2 4.9 2.1 5.4 4.3 4.8 8.8 Tot II 25.3 20.3 15.2 18.0 23.8 4.6 53.0 
ASSAI 3.3 2.4 3.0 2.5 0.3 1.3 0.3 100.0 
TOTAL ALL INOlA 100.0 100.0 100.0 1 00.0 100.0 I 00.0 100.0 I 00.0 

(I) included in liaures lor Punjab. 
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10. This table shows clearly the extent to which 
Indian indigenous energy supplies have in the past 
been physically concentrated in the North East of 
India. But Bihar, Orissa, West Bengal and Assam 
contained in 1960/1 only 26% of the population of 
India and produced only 33% of the total output of the 
factories covered by the Survey of Industries (1 ). They 
took aboul 35% of the energy consumed in India and 
about 34% of the electricity. In the Southern and 
Western Regions, as we have here defined them, there 
live, however, 39% of the population of India, produc
ing 53% of the factory output, and absorbing in 1960/1 
about 41% of all energy and 47% of all electricity. It 
is the problem of creating a modern energy-based 
economy in these regions, at a considerable distance 
from indigenous supplies of coal and oil, though well 
endowed with hydel, that need careful consideration. 

11. Many of the most urgent problems of energy 
supply in India are presented by the needs to expand 
both generation and distribution of electricity to meet 
rapidly increasing demands. Some of the problems 
have arisen from the rapidity of growth and the diffi
culties of estimating and keeping up with demand. 
Some of the problems are concerned with the best 
choice of generating plant as between thermal, hydro
electric, or nuclear. Some are concerned with the 
present inadequacy of facilities for transporting 
energy - in the form of coal by rail or electricity by 
transmiaaion line. Some are concerned with the pres
ent ·inadequacy of local and inter-regional inter
connections. Some again are concerned with integrating 
regional electricity development into a general de
velopment of electricity supply throughout the coun
try and with aecuring optimum use of plant large 
enough in size to secure reasonable economy. Finally, 
a specially urgent problem arises from the need to 
integrate electricity development into a general energy 
policy and to use, for low-cost electricity generation, 
the low grade and by-product coals that are likely to 
be without sufficient alternative markets. All these 
problems will be analysed in Chapter 13. 

12. Even with rapid development of electricity, 
however, India will for some time ahead use more of 
her energy in the natural forms of coal and oil and 
much less after transformation into electricity or gas 
than is now normal in an advanced industrial country· 
In Europe about 40% of all energy is now transformea 
into electricity or gas before use. In India the pro
portion, even by 1975/6 is likely to be leas than a 
quarter of commercial energy and only about 15% of 
all energy. 

13. Until very recently India has depended almost 
wholly on traditional, non-commercial, sources for the 

I} The Survey of Industries covers fully all factories 
employing 50 or more workers with the aid of power, 
or 100 or more workers without power, It covers by 
sample all factori~s employing 10 or more workers 
with power, or 20 or more without pou•er. 
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major part of the energy consumed. Apart from large 
dependence on the bullock cart for much of the trans
port, on the plough-bullock in agriculture and often 
also on bullocks to work the wells, the population of 
India has used from time beyond memory firewood, 
waste products and cow-dung as the main sources of 
domestic fuel. Even today, over 60% of the total 
energy of the country, other than that provided by 
animals, is derived from these three traditional non
commercial sources. Firewood alone provides almost 
40 per cent of the energy used in the country. Rather 
more energy is consumed in the form of cow-dung than 
in that of electricity. 

14. These non-commercial forms of energy present 
a number of special problems of their own. There has 
till lately been very insufficiimt evidence even about 
the orders of magnitude of the consumption of firewood 
and cow-dung. Both present serious problems. The 
cow-dung, though it provides a cost-free and thus 
attractive fuel, should be used as fertiliser rather than 
fuel. The 100 million tonnes of timber burnt as fire
wood may we II exceed the total annual growth of suit
able timber and be made possible only by the pro
gressive denudation of Indian forests. 

15. These non-commercial fuels have, of course, 
been consumed not only for domestic purposes proper, 
but also by a great deal of small scale industry, in
cluding much brick-making, sugar manufacture, village 
and small-town processing industries and the like. 

16. One of the future trends most difficult to 
judge is that of the continued availability of these 
non-commercial fuels. If, as seems likely, there will 
need to be a large scale substitution of commercial 
forms of energy for these non-commercial forms 
during the next ten or twenty years, it is important 
that provision should begin to be made for it in the 
immediate future. 

17. The purpose of an,Energy Survey is to fore
see, so far as is possible, the trends of futur~ de
mand for energy in all its various forms; to esllmate 
the possibly available supplies and the need to de
velop them to certain levels by certain dates; to 
bring to the surface and thus help to secure the re
moval of obstacles to development; to see the energy 
policies which can best contribute to .securing ade
quate supplies of low-cost energy. W~tle energy ob
tained at low cost can do much to 1mprove the ef
ficiency of an economy, the cost of energy is a ~ery 
small part of total costs outside of a few metallurgical 
and chemical energy-intensive industries. Adequacy 
of supplies is in most cases far more important than 
artificial cheapness of supplies. These problems of 
energy pricing will be considered fully in a later 

chapter. 
18. In order to see the scale on which energy 

supplies must be developed, this report will begin 
with a study of the trends of recent years and then 
proceed to estimates of future demands. Smce, as 
has been stressed, the areas and the distances in-



,..,(.-.,d ar .. imm .. nse, an att .. mpt will necessarily he 
,...Je to ,. .... thf' probable .. n .. rg~· demands in different 
J'MtS ,,f lnJia. The report ,.·ill then study the energy 
res<HII"Ces of India and the problems involved in 
a.-b if'\ in!ll sufficient expansion to meet these de
IN!Inds. It "ill th .. n attempt to see what should be the 
.. ss .. nti.tls of an ene•gy P•'licy for India. 

19. .\lread,· th.. energv supp I ies of lnd ia make 
b .. an· cldims on the foreign ""change resources of 
India and on the a\ailahl .. foreign aid. both for capital 
a11d current purposes. If the Indian economy is to he
rome. as it must. increas ingl v dependent on growing 
bors.,1"'wer per head in industry and agriculture, it 
is important to see the possible repercussions on the 
balancr of pa,ments, and the necessary implications 
of that, in turn. on the t\·pes of ener~· that India is 
lilely to be in a position to purchase. 

:::!0. The de,·elopment of energy supplies also 
males \·e~· bean claims on the capital resources 
of a count~·. In the similar ener~· survey made in 
Europr. it ,..,.s found that the capital developments 
of the ener~· sector absorbed about 12CO of all the 
gross capital in,·estment of tbe countries concerned. 
~e have, therefore, to study the similar problems •n 
the case of India. Our estimates are set out in 
Chapter 1-l. 

:!I. But an internally consistrnt energy policy 
needs to go far beyond a consideration of possible 
demands and supplies. It is important that tbe users 
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of energy shall have the right incentives to demand 
those types of energy that the Indian economy can 
best provide and to restrain their demands for those 
types that are more costly to supply. It is important 
that users shall have incentives n<'t to use energy 
wastefully; on the other hand it is equally important 
that there shall he incentives to use additional 
horse-power to increasr productivity wherever it is 
economic to do so. Equally it is important that the 
energy supplying industries shall charge relative 
prices for different t~·pes of energy that will encour
age the fullest use of all typPs - the use of low 
grade coals and washery by-products for example -
so that each type of energy is fully used where its 
contribution to the economy can be greatest. A sat
isfactory snd internally consistent energy policy 
requires a satisfactorily working system of relutive 
prices for energy and a system of relative taxes 
which supports and does not frustrate the general 
energy policy. 

22. These are the big issues that we shall be 
discussing in this report. The need for it does not 
arise from any sprcial defects of Indian policies; 
few countries. certainly none of the countries of 
Europe. can claim to br following "holly rational 
energy policies. But India. because of rapid growth, 
of rapid industrialisation and increasr of horsr
power per head, and of invnense distanc .. s, has 
greater need than most to ser that rn.,rgy policies 
are tbe most rational that can he found. 



CHAPTER 3 
Recent Trends of Energy Consumption 

23. Any fore cast of energy demands in India 
must start from a firmly established knowledge of the 
levels and trends of energy consumption in the recent 
past. While the government departments and admini
strative bodies concerned have collected for their 
own working purposes a minimum body of statistics, 
these were not, when the work of the Energy Survey 
started, on a sufficient! y comprehensive and com
parable basis to make possible the more detailed 
analysis of the uses of energy which was a necessary 
preliminary. \luch of the work of the staff of the 
Survey has necessarily been devoted to the re
organisation and amplification of the statistical 
evidence. In this work, invaluable aid has been re
ceived from ihe office of the Coal Controller in 
Calcutta, from the head offices of the Oil Companies 
working in India, as well as from all Government 
Departments concerned. 

24. \le emphasise this because 1t IS a necessary 
precondition of any continuing study of the energy 
problems of India that the statistical material that 
we have collected and organised for purposes of the 
present report and print in detail in the Annexes 
shall be maintained in the future, so that the Govern
ment of India can at intervals review the trends and 
if necessary revise its policies. lle suggest that the 
responsibility for the regular collection and organi
sation of the necessary statistics be given to the 
division of the Planning Commission which has re
cently been established to handle the problems of 
Energy. But an adequate supply of statistical materi?l 
must depend ultimately on the collect10~ of t?e bas~c 
data. We hope that the Survey of lndustnes w.Il agam 
collect the rei evant information regarding the use 
of energy. 

25. The detailed statistical evidence, that we 
have organised goes back to 1953/4. Beyond that 
year, the records of the Coal Controller, on which we 
have depended heavily for our estimates of the use 
of coal, no longer survive in the complete deta1l that 
has been necessary for our purposes. While the broad 
trends can be measured over longer periods, we would 
hesitate to depend on the figures of earlier years to 
measure either total consumption after alloWing for 
stock changes, or the exact distribution of the total 
of coal consumed between different users. 
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26. The energy supplies of any country must 
derive ultimately from a few basic sources of "pri
mary" energy. They may, as has already been said, 
be transformed before consumption into "secondary" 
forms, such as electricity or gas, but these depend 
in turn on the primary sources from which they are 
transformed. In most countries of the world the chief 
sources of primary energy have until recently been 
three: coal, · oil and water-power converted intc> 
electricity. In the past few years nuclear energy haa 
been added to these three sources. In most countries 
there are other "minor" sources of energy: peat, 
wind-power, timber burned as fuel, charcoal and the 
like; in most countries, however, these are small 
and the major primary sources of commercial energy 
account for almost the whole supply. In India the 
situation is very different in that these "minor" 
sources of "non-commercial" energy are in fact the 
rna jor source of energy, in the sense that they provide, 
as has been said above, more than half of all energy. 

27. Regarding the sources of commercial energy, 
reasonably reliable data have now been organised. 
Regarding the sources of non~commercial ~nergy. th_e 
estimates are much less certam. They denve prinCI
pally from a sample survey, covering this among ?ther 
issues, that has been conducted by the NatiOnal 
Council of Applied Economic Research. A stratified 
sample of nine thousand _rural fami~y units •. spr~ad 
over all of India, has prov1ded a basiS for est1matmg 
rural consumption of non-commercial energ~. ~n 
earlier survey of domestic energy consumptiOn m 
the bigger towns of India makes it possible to fill 
out the results of the rural survey to cover the whole 
country. The rural survey has included the consumption 
of small-scale rural industries. 

28. For the year 1960/1, Table 2 shows the 
sources both of commercial and non-commercial 
energy. In this Table, the vari?us .sourc_es are meas
ured in the original natural umts m wh 1ch energy of 
that kind is usually bought and sold. For all energy, 
the annual consumptions are carried back to 1953/4. 
For the non-commercial sources, the available sta
tistics relate in part to 1958/9 and in part to 19~2/3; 
the series as a whole is estimated on the bas1s of 
these data and of population growth (see Annex 1). 



TAFLE 2 
ENERGY CONSUIPTION IN INDIA 

IN TERIS OF PRIIARY SOURCES IEASUREO 

IN ORIGINAL UNITS 1 

Year c-••cial Fuels Non-co•marcial Fue Ia 4 

Cool Oi 12 Hydro 3 Dun a Firewood Ye .. tlb II 
•lilian •i II ian Po••r IIIII ion IIi Ilion IIIII 
tonnts t annes Generated tonnes tonnu IIIII ion 

Tlh I onnea 

1953 4 34.1 3.5 2.9 46.4 88.3 28.4 

1954 "5 34.2 3.9 3.2 47.8 87.5 27.0 

1955.1 35.1 4.4 3.7 48.8 88.1 27.7 

195617 37. 1 4.8 4.3 50.1 80. 1 28.4 

1957/8 41.6 5.2 5.1 51.4 91.4 29.1 

1958 '9 43.6 5_5 5.8 52.7 92.7 29.8 

1959/60 43.9 6.1 7.0 53.3 98.3 30.2 

1960/1 49.9 6.7 7.8 54.0 1 00.0 30.7 

1961/2 54.4 7.5 8.8 54.5 1 00.8 30.8 

1962/3 59.6 8.5 11.1 54.9 101.6 31.1 

Totol internol consu•ption ncludinl internotionol ocun aoina 
usuls (bun~ers) ond ta~ina Iecount of the bolanco of lor11an 
trade ond stock chanau in pri•••r end ucondiiJ for•s of eneru. 

2 Includes re1inerr losses and consu•ption but eacludet 
non-•••••• products. 

3 Civet the net electricitr aeneroted. 

4 The uti•atu lor the consu•ption of non-co .. ercial fuels have 
been 111d1 bJ •eU10ds descrobod in Chopter 1. TtiiJ 111 
necesseriiJ •uch less fir• uto•etu then thou lor tho 
co••ercial fuels. 

29. For the purposes of measuring the growth 
in the consumption of energy and to envisage the 
problems of substituting one fonn of energy for another 
it is valuable to reduce all these estimates of pri
mary energy to some common unit. There are various 
ways in which this may be done. In most of the 
similar energy studies that bave been made in Europe 
and elsewhere the volumes of energy derived from 
each primary source have been expressed either in 
kilocalories or in tonnes of coal equivalent by a 
process of measuring the kilocalorie content of each 
fuel and, where the coal equivalent method bas been 
used, by measuring also the average heat value of a 
tonne of locally available coal. 

30. That method bas very obvious scientific 
advantages and for the technical purposes for which 
some data are valuable we have incJuded in Annex 6 
to this report, estimates of the sources and uses of 
energy over the period 19~/4 to 1960/1 in kilo
calories. 

31. For the particular problems of India that 
method has, however, certain disadvantages and 
limitations. Different types of eoergy are normally 
ased, particularly in the circumstances of India, with 
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very widely differing thermal efficiencies. \leasure
ment in terms of kilocalories ,..;II greatly exaggerate 
the effective part played by, say, cow-dung and 
greatly undervalue the effective part played by, say, 
oil in the Indian energy economy. \!i hat is even more 
important, the major practical problems of the Indian 
energy economy are the substitution of ne,.·er forms 
of energy, such as oil or electricity, for the older 
forms such as cow-dung or firewood. It is convenient 
and helpful to clear thinking if 10 million tonnes 
of cow-dung, as measured in terms of coal, are cap
able of being replaced by 10 million toones of oil, 
when measured in the same units. \!i'e have therefore 
used throughout this study units of coal replacement; 
each type or source of energy has been measured io 
terms of the coal that it replaces, when both the 
original source and the coal are used in appliance• 
or equipment, and with the thermal efficiencies that 
are likely to be used in practice. lbe replacement 
ratios1 that have been used and the reasons for their 
adoption are set out in more detail in Annex 5. 

(I) The "replacenent ratios" expreu the amount 
of coal needed to substitute for oil products, 
dung, firewood and waste products in their final 



use, taking account of the efficiencies involved 
in typical cases of substitution. The factors for 
coke and gas are however purely technical con
version factors, permitting the expression of the 
final consumption of these fuels in terms of the 
primary input of coal actually needed. The re
placement factor used for final electricity con
sumption permits its expression in terms of the 
amount of coal that would have been needed if 
no hydel or oil generation were available. The 
assumptions made have been set out in Annex 5: 

I09kWh electricity (I TWh) 

Indian Energy Statistics in Coal Replacement. 
The actual replacement ratios employed have 
been as follows: 

I953/4 to I960/I 

I965/6 to I980/I 
I million tonnes oil 

products 
I million tonnes soft coke 
1 million tonnes hard coke 
1000 m. m 3 manu-

factured gas 
1000 m. m 3 bla.s I furnace 

gas 
I million tonnes dry dung 
I million tonnes firewood 

or waste 

= I .0 million tonnes 
coal replacement 

= 0.7 .. .. .. 
= 6.5 .. .. .. 
= I.5 .. ... .. 
=I.I3" .. .. 
= 0.83" .. .. 
= O.I8 .. .. .. 
= 0.4 .. .. .. 
= 0.95" .. .. 

32. Table 3 shows the total consumption of 
energy in India, expressed in terms of the primary 
sources and measured in terms of coal replacement. 
It will be seen from this Table and from Table 4 
that, as has been pointed out earlier, the non-com
mercial sources still provide more than half of the 
energy available to India. Of the commercial sources 
coal provides a little over a half. Oil, when measured 

~
at the replacement ratios that we have used, pro
vides about two-fifths of the effective commercial 
energy used in the country; measurement in terms of 
kilocalories tends to under-rate the important part 
that oil plays in meeting India's needs for energy. 
Hyde!, though its share has increased very appreci
ably in recent years, still provides only about 7% of 
commercial energy and about 3% of total energy. 

TABLE 3 
ENERGY CONSUMPTION IN INOlA 

IN TERMS OF PRIMARY SOURCES MEASURED 

IN MILLION TONNES OF COAL REPLACEMENT
1 

Commerciel Fuels Non-cOMI18rcial 

Yur Coal Qi 12 Hydro3 
Power 

Total Dun& Fire-
Cmnmer- wood 
c ial 

34. 1 22.0 2.5 58.8 18.8 82.2 

34.2 23.4 2.8 60.4 1 8. 1 a~: 3 

35. 1 25.7 3.3 84.1 18.8 84.4 

31. 1 28.0 3.8 88.8 20.1 85.8 

41.8 30.3 4.5 78.4 20.8 88.8 

43.8 32.5 5.2 81.3 21.1 88.3 

43.8 35.1 6.2 85.8 21.3 81.1 

48.8 38. 1 8.8 85.8 21.8 85.3 

54.4 44.1 8.6 1 07. 1 21.6 96.0 

58.8 51.0 1 0. 4 121. 0 22.0 96.8 

1853/4 

195415 

1855/8 

185817 

185718 

195 8/8 

1958/80 

1880/1 

1881/2 

1882/3 
Total Internal consu 01ption ucludinR international ocean goin1 
vessels (bunkers) and lakin& account of tho balance of foreogn 

trodo end stock chonaoa In pr
1
imhary

1 
a1 nr:d~~~:~dya~~~!:r~: ~~n=~=~IY· For further dolinotlons, au • n 

Vega-
table 
Waste 

25.1 

25.8 

28.3 

27.0 

27.7 

28.4 
28. 1 

29.2 

29.4 

29.8 

4 and 5. 
2 Coal roplocomonl lor oil is obtoinod by multiplying actual IQnn&s of: 

I) LOO consumption in power generation by 3 b 2 and 
b) fuel oil coQsumptlon in powor.aonoratoon Y . 
c) Total internal I ina I consumptoon ucludon& ool 

refinerioa'consumption by 6.5 
1 . btained by deducting trans-

3 Hydro power coal roplacomon os ot Ia from hydro gonaration 
mission and doatrobutoon lossosk.a 1 million tonnos coal 
to arrive at units sold and Ia on& 

rapiacemont per Tlh (109 klh) sold. 
11 of non-commercial fuels 

4 Tho 11111111111 lor the consump ~~ d ·n Chapter a. Thay are 
have boon made by methods desctri ~os'than those tor the 
nocosuriiy much loll 111111 01 ma 
commercial luola. 
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Fuels4 

Total 
Non- Grand 
Commar- Total 
c i al 

125.8 184.5 

128.0 188.4 

130.3 184.4 

132.7 201.8 

135.2 211. B 

137.8 . 219.1 

141.7 227.5 

146. 1 241.8 

147.2 254.3 

148.3 269.3 



TABLE 4 

CONTRIBUTION OF THE VARIOUS FORMS OF PRIIIARY 
ENERGY TO THE TOTAL CONSUMPTION OF PRIMARY 

EHERGY IN INDIA 

(l'l!rcontaaul 

'fear Coal Oi I Hydro Non-conorc Ia I Grand Total 
Po•er For•• 

1953 4 1B. 5 11.9 1. 4 68.2 100.0 

195' "5 1B. 2 12.4 1.5 67.8 100.0 

195 5 6 1B. I 13.2 1.7 67.0 100.0 

1956 1 18.4 13.9 1.9 65.8 100.0 

1957 B 19.7 14.3 2. 1 63.9 I 00.0 

1958 9 19.9 U.8 2.4 62.9 I 00.0 

1959 60 19.3 15. 7 2.7 62.3 I 00.0 

1950 '1 20.6 16.2 2.8 eo. 4 100.0 

1961 2 21.4 17.4 3.4 57.B I 00. 0 

1962 "3 22.2 lB. 9 3.9 55.0 100.0 

33. In Table 5 we show the total consumption 
of energy in the natural units after such transfor
mation into secondarY forms as has taken place. "le 

have continued to treat oil products as a group, 
though transformation does, of course, occur in the 
process of relining the crude oil into petroleum products. 

TABLE 5 

FINAL CONSUMPTION IN INDIA 
OF VARIOUS FORMS OF PRIMARY AND SECONDARY ENERGY 

Year 

1953·4 

1954 '!i 

1955/6 
195 6/7 
195 7/8 
1 95 B !9 

I 959160 
196 0/1 

1961/2 
196213 

Cok I "I 
coal 

•• 111 an 
tonnes. 

7.9 

7.4 

7.0 

7.B 
B.2 
7. I 
5.2 
4.2 

3.9 
4.7 

Non- Metal-
collin& lur1ocal 
coal coke 

•i IIi an •i II ion 
tonnes I annes 

15.8 I . 5 

15.6 I. 5 
16.0 I . B 

16.9 1.7 
20.3 1.7 
21.8 2.4 
22.0 2.8 
26.0 3.3 
27.8 4.9 
30.2 5.6 

(Ori&inal Units(!)) 

Non-
•eta I- Liquid 

luraical fuels 
coke •i II ion 

• iII ion tonnes 
tonnes 

1.4 3.4 

1.8 3.B 
1.7 4.3 

1.9 4. 7 
1.9 5.0 
2. I 5.3 

2.0 5.8 
1.8 8.4 

1.9 8.7 
2. I 7.8 

(1) Total internal final consu•ption includina consu•ption by the 

Man ufac-
turod 9 111 10 
CUbiC 

••• rea 
(2) 

1.6 

1.7 

1.7 

1.7 
1.8 
2. I 

2.8 
4.4 

5.2 
8.3 

energy sector and losses but e•cludine consu•ptian for transfor•ation. 
1.e. the ftnal coal consu•ption does not include the coal consueed in 
1ndustr111 auto·producers! power and gas plants: the coke equivalent 
of the blast furnace aas produced has been deducted 1 ro• the coke f1aures 
to arrtve at_ftnal colle con&u•ptlon in steel plants: the final 111 
conau•Dt ton 1ncludea the consu•pt 1on and losses in blast furnaces 
and under I ir1n1 of coke ovens. See also Introductory Note to Annex 
4 as oell 11 Tables Nos. 4-24-33 of that Annex and in particular tho 
1te• *'Total Internal Final Conau•ption•• 

(2) Coke owen 111 at 4500 kcal/a3 and blast furnace 1•• at 950 kcal/•3 
are e•pressed in ter•s of a:as works gas at 4200 kcal/•3. 

(3) Duna. 'ire•ood and weaetable waste. 

lZ 

Non-
Eloctri- co•erc 111 

c i t, fuels (3) 
Tlh •1 111 on 

tonne a 

8.8 159. I 

9.7 I 82. I 

10.8 165.3 
12.0 188.8 
13.8 171.9 
15.5 175.3 

17.8 179.8 

20.2 184. 7 

23.2 188.2 

26.3 187.6 



34. In Table 6 the same data are presented in 
the comparable form of tonnes of co.1l replacement. It 

lndi a only about 20% of all commercial energy was 

can be seen from this Table and from Table 7, which 
up-graded before consumption 
than 8% of total energy. 

analyses the same data in percentage form, that in 

TABLE 6 

FINAL CONSUMPTION IN I NO I A ( 1 ) 
OF THE VARIOUS FORMS OF PRIMARY AND SECONDARY ENERGY 

(Mi II ion tonnes of coal replacement) 
Non- Metal- Non- Manufac-Year Co kina coking lurg1cal Metal- Liquid lured Electri-coal coal coke lurgical fuels gas c i I y 

coke 

195 3/4 7.9 15.6 1. 7 2.2 22.0 1.3 7. 6 
195 4/5 7.4 15.6 1. B 2.4 23.4 

' 
1. 3 8.4 

1955/B 7.0 16. 0 2.0 2.5 25.7 1.3 9.4 . 
195 6/7 7 .8 16.9 1.9 2.9 28.0 1.2 10.2 

195 7/8 8.2 20.3 1. 9 2.6 30.3 1 .4 11.8 

1958/9 7 . 1 21.6 2.7 3.1 32.5 1 .6 13.2 

1959/60 5.2 22.0 3.3 3.0 35.7 2.2 15.4 

1960/1 4.2 26.0 3.9 2.8 39. 1 3.5 16.9 

1961/2 3.9 27.6 5.5 2.8 43.4 4.2 19.7 

1962/3 4.7 30.2 6.3 3.2 49.7 4. 7 22.2 

( 1 ) Total internal final consumption including consumption by the energy 
sector and losses but Bltluding consLJnption for transformation, i.e. 
the tina I coal consumpt 1on does not include the coal consumed in 
industrtal auto producer's power and gas plants, the coke equivalent 
of the blast-furnace gas produced has been deducted from the coke 
tieures to arr1ve at final coke consliTiption in steel plants; the 
final gas consumptton includes the consumption and losses in blast 
furnaces and under llfin& of coke ovens. See Introductory Notes to 
Annues 4 and 5. 

TABLE 7 

CONTRIBUTION OF THE VARIOUS FORMS OF PRIMARY AND 
SECONDARY ENERGY TO THE TOTAL CONSUMPTION OF ENERGY 

IN INOlA 
(percentages) 

Non- Metal- Non- Manu-
Year Co kina cok- 1 u rg i- metal- Liquid f ac- Elec-

Coal ina cal I u r & i- Fuels t u red t r i-
coal Coke cal Gas city 

Coke 

195 3/4 4.3 8.5 0.9 1.2 12. 0 0.7 4. 1 

1954/5 3.9 8.3 1.0 1.3 12. 4 0.7 4.5 

1955/6 3.6 8.2 1.0 l.l 13.2 0.7 4.8 

1956/7 3.9 8.4 0.9 1.4 13.9 0.6 5.0 

195 7/8 3.8 9.5 0.9 1.3 14.2 0.7 5.6 

1958/9 3.2 9.9 1 .2 1.4 14.8 0.7 6.0 

1959/60 2.3 9.6 1.4 , \ 3 15.6 1.0 6. 7 

1960/1 1.7 10.7 1 .6 1.2 16.1 1 .4 7.0 

. 2.2 1.1 1 7. 1 1.7 7. 7 
1981/2 1.5 10.9 

1.2 1 B. 5 1.8 1.2 
1962/3 1. 7 11.2 2.4 
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To tal 
Comm-
ere ial 
sour-
ces 

58.3 

60.3 

63.9 

68.9 

76.7 

81. B 

86.8 

96.4 

107. 1 

121.0 

Non-
com-
mer-
cia I 
fuels 

68.3 

67.9 

67.2 

65.9 

64.0 

62.8 

62. 1 

60.3 

57.~ 

55.0 

in 1960/1, and 

Non- Grand 
Comm. To tal 
ercial 
f ue Is 

125.9 1 84.2 

128. 0 1 86.3 

130.3 194.2 

132. 7 2 01 .6 

135. 2 211 .9 

137. B 219.6 

141.7 228.5 

146. 1 242.5 

147.2 254.3 

148.3 269.3 

T o I a I 

1 00.0 

1 00.0 

1 00.0 

1 00.0 

1 00.0 

1 00.0 

1 00.0 

1 00.0 

1 00.0 

1 00.0 

less 



35. T .. blf' 8 sho\\S thf' rates el growth in .-..cent 
\'f'&rS .. ,( l'llnsumpt illD of t-nr-rgy in th~ \'Orious forms 
~ c,,.,l. c.,~ .. and ttas, of petrol .. um products and of 
rl .. ,·tricitL It .. ill be st'rn that. ovt'r the ~·ears 1953 4 
t<> 1<l(;~ 3 lind! consumption in all forms increased by 
107~. olD a\rrage of 8.4'0 per )·ear consumption of 
cod! .. nd co~e as such (excluding. that is, coal used 
(ole grnt"ratioo of rlectricit~·) inc.-..ased bv 71%. an 
a.-t·rage of 6.1 'l' prr ,·ear. Consumption of oil products 

TABLE I 

as such increasPd 1 ::!6'1-, on avPrage of about 9'i% per 
)<'ar. Consumption of electricity incrt'ased by 192%, 
an average of about 12.6'1- per year. In interpreting 
th<'se figurf's, it is import11nt to remember that at dif
lerrnt timrs tbt're h11ve been scare ities or restrictions 
on d .. mand lor differt'nt t~·pes of rnergy and that the 
growths may indicate in some cases the increases ol 
available supplies rather than the increases of de
mand proper. 

UTES OF INCREASE OF FINAL CONSUMPTION OF 

CIIIMERC IAL ENERGY 

1953•4 to 1962/3 

11953/4: 100) 

Consuaption Consu•ptian Consu•pt ion 
Totti Final of coal, cokt of Petrolt\MI of 
Consu•pt1on 11 such. ( I ) Products tl Eltctrlcitr 

suth.(2) 

1953. 4 1 00 1 00 1 00 100 

1954 ·s 99 I 06 110 103 

1955 6 1 00 Ill 124 110 

1956 '7 1 OJ 127 134 Ill 

1957 ·a 120 131 155 132 

1958 9 126 148 174 140 

1959.'60 124 162 202 149 

1960. 'I 141 178 222 165 . 
1961 /2 153 198 260 184 

1962/3 111 226 292 207 

l'tlerage Rate 
of 1rowlh 
1953/4 lo 1962/3 6." 9.5\ 12.8\ 1.4\ 

(1) Totti internal !inti cons,.ption, includona 
consuapttan by the eneray sector. but ••cludin& 
consu•ption far eleclrtcity aenerat10n; con
suapt~an of 111 is included'" these liaures. 

(2) Exciudona consu•ptoon for tlectrocotr ttneratoon. 

36. In the case of India, .,·here imports create 
special problems, it is important also to know what 
proportion of all energy requires to be imported. In 
Table 9 ..,.e sbo .. ·, again in terms of coal replacement, 
the indigenous production, net imports, bunkers and 
stock changes lor the conunercial fuels for each year 
from 19;).3 4 to 1962 3. It will be seen that in 196213 
about 37"f of the consumption of conunercial energy 
and about 17"< of all energy was provided by import. 
During the years since 195.3 ·4 these proportions have 
risen despite the considerable increase of indigenous 
coal production; in 1953 '4 the proportion of com
mercial energy provided by import was about 34% and 
of total energy probabl)· about 11'<. 

37. The commercial energy of India principally 
senes the ~~;rowing needs of the modern economy. In 
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1962/3 about 17.5't. of the whole went to domt'atic 
consumption; this proportion has been almost con· 
slant during the past nine years. or the remainin8 
82.5%, 30% went to transport, 43.5"t to industry and 
3% to sgricuhure; the greater part of the remainder 
represented the use of energy by the coal-mining 
industry itself. Table 10 shows the trends in the 
consumption of commercial energy by different sectors. 

38. The total consumption of commercial energ• 
increased during the period 195.114 to 1962 '3 by 
about 8.5% compound per annum. Domestic consump· 
tion, as may be seen from Table II, increased at 
about the same rate. The increases were most rapid. 
among the sectors here identified, in iron sod steel. 
as might be expected and, somewhat more surprising· 
ly, in agriculture. The consumption in transport 



(principally road transport) has grown more slowly, 
partly no doub_t as a consequen.ce of deliberate re
straint over th1s form of expenditure. The growth of 
consumption in industries other than iron and steel 
has been about 8.8% compound per annum. In all 
industry, including both the iron and steel industry 
and all other industry, the average growth has been a 
little over 10% per annum. 

39. If the experience of the past is to be used 
as a basis for estimating future demand it is useful 
to examine in some detail the relation of the growth 
of energy over these years to the growths of national 
income and of industrial production. During the years 
!953/ 4 to 1962/3, energy consumption, national in
come, and industrial production increased as shown 
in Table 12. 

40. While there are inevitable uncertainties re
garding the growth of the _consumption of non-com
mercial energy and the est1mates of the latter have 
assumptions about the growth of domestic consump-

tion, it would seem that the increase of consumption 
of total energy was slightly greater than the increase 
of national income: Our estimates suggest a 46% in
crease of energy consumption between 1953/4 and 
1%2/3 associated with a 33% increase of national 
income. For the last five years 1957/8 to 1962/3 an 

· increase of energy consumption of 27% has been as
sociated with a 22% increase of national income. 

41. The consumption of commercial energy in 
the modern economy outside the Domestic sector in
creased during the period 1953/4 to 1962/3 by 109%; 
industrial production increased by about 85%. Again 
the increase of energy consumption in the sector 
cone erned was greater than the increase of production. 
Over the period 1953/4 to 1962/3 a 7% average 
growth of industrial production was associated with 
a BY,% average growth of energy consumption in these 
sectors. Over the last five years, a 60% increase of 
energy consumption in the sector was associated 
with a 45% increase of industrial production. 

TABLJ 8 

ENERGY CONSUMPTION IN INDIA 

Year 

1853/4 

1854/5 

1955/8 

1958/7 

1957/8 

1958/9 

1958/80 

1960/1 

1961/2 

1982/3 

EXPRESSED IN TERMS OF INDIGENOUS PRIMARY SOURCES AND IMPORTS 

(•lllion tonnu of coal roplacament) 

Indigenous Production 

Di I 
Products Hydro- Non-

Coal fru lnd1g- power Co11uner c i a I 
IODUI Crude Ener RY 

38.7 1.3 2.2 125.8 

37.8 2.0 2.7 128.0 

38.9 2.3 3.3 130.3 

40.8 2. 7 3.8 132.7 

44.8 3.0 4.5 135.2 

48.8 3. 1 5.2 137.8 

48.4 3. 1 8.2 141.7 

55.5 3. 1 8.8 146.1 

58.0 4.0 8.8 147.0 

64.8 7.7 10.4 148.2 

put to stocks 

+ taken fro• stocks 

Note: 1) Production figures aro inclusive 
of Bunkers. 

2) coal replacement of oil is 
obtained by multiplying_total 
internal f ina I consumpt ton e~clu· 
dtnl all refineries'~ons~mptton 
by 8.5. LOO consumptlon•n power 
generation (transformation) by 3 
and fuel oil consumptton tn trans
format ion by 2. 

Total 

168. 1 

170.3 

174. B 

180.0 

187.3 

193.0 

199.4 

211.5 

215.6 

231.3 
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Net Imports 
Net Stock Bunkers Total as " of Total 

Imports Changes Consump- Consumption 

20.0 t0.2 -2. 1 184.2 

22.7 -2.7 -2.0 188.3 

24.8 -3.4 - 2. 1 194.2 

26.6 -2.3 -2.7 201.6 

29.8 -2.0 -3.0 211.9 

32. 1 -2.8 -2.9 219.6 

35.8 -4. 1 -2.6 228.5 

38.7 -4.7 -3.0 242.5 

43.0 -0.2 -3.0 255.4 

45.4 -2.9 -3.2 270.6 

3) Hydro power coal replacoment _is. 
obtainod by deducting transmiSSIOn 
and transformation losses at 12% 
from hydro generation and taking 
1 mi II ion tonnes coal replacement 
per TWh (109 kWh) sold . 

4) Indigenous producti~n of non-commerctal 
energy ismeasured 1n terms of 
actual consumption of such en~rgy 
and not in terms ol the potent 1ally 
available supply. 

5) For further definitions. see 
Introductory Notes to Annexes 4 and 5. 

1 o. 8 

12. 1 

12.8 

13.2 

14.0 

14.6 

15. 7 

16.0 

16.8 

16.8 



TABLE 10 

TRENDS OF CONSUMPTION OF COMMERCIAL ENERGY BY SECTORS( I) 

(Mi 11 ion tonnu ol COli replace•onll 

1953 4 1 95 4 !i 1955 '6 1956. 7 1957 8 195B 9 1959,60 1 960/1 1961/2 

Transport 20. 3 20.3 21.8 24.2 26.3 2 7. 3 28.8 31. 0 33.5 

lr.i1wstr,: Iron & Steel(ll 3.9 3.9 4.0 4.0 4.3 5.6 6.5 9.5 12.2 

Other 18. 1 19.0 19.3 20.4 24.4 26. 1 26.2 29.0 32.2 

Jirtculture 1.7 1.8 2. 1 2.3 2.8 3.0 3.n 3. 1 3.2 

Dcaest•c 10.6 11.5 12.5 13.7 14.3 15.0 18.8 1 7. 2 19. 1 
Cornmerciol, Go,et"nment 

1.4 1.5 1.7 1.7 1. 7 2.0 2.3 2.4 2.0 ond other 

Colltertes & Refineries 2.3 2.3 2.5 2.8 2.9 2.8 3.4 4.2 4.8 

58. 3 60.3 63.9 68.9 76.7 81.8 88.8 96.4 107. 1 

1) Tat al internal finai consulllllt ion; see also loolnotas to Table 5 and 
'"trcductory notes to Annetes • and 5. 

(2) E•cept in 1 96 0:1 and later years. ncludin1 oi I products which 
are not separately awai l!ble for Iron ond Sltol Industry and 
ah1ch are 1nctuded under • • o t ht r Industry"". 

TABLE 11 

PER tENTAGE INCREASES IN CONSUMPTION OF COMMERCIAL ENERGY 
IN DIFFERENT SECTORS. 

195314 1954/5 1955/6 195617 1957/8 1958/8 195Qi60 1960/1 1961/2 1 962/3 Avtr111 
annul' 
I ro•tt 
in ' 
t rat 
1853 I 
I D 
1882 l 

Tran1port 100 100 1 OJ 118 130 134 142 153 185 177 8.! 
Industry: I ron & Steel 1 00 100 103 103 110 143 167 233 313 358 15 .• 

Other 100 105 1 07 11 3 135 IU 145 162 178 214 I I 
tcriculture 1 DO 106 124 135 165 176 1 78 1 82 188 208 8. 3 
Doust i c(a) 1 DO 109 118 12 9 135 141 157 182 180 188 1.8 
Co••ercial. lowern•ent 
~d other 1 DO 1 07 121 1 21 121 143 184 171 143 184 5.6 
Col Iter iea a. Refineries 100 100 109 11 3 128 122 148 183 213 239 18.2 

TOTAL 100 1 04 11 0 11 8 132 140 148 185 184 208 8.5 

(.)Co•orciol onaray on I y 
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TABLE 12 

ENERGY CONSUMPTION IN RELATION TO 

NATIONAL INCOME AND INDUSTRIAL PRODUCTION 

(1953/4: 100) 
t953/4 t954~ 1955/8 1958/7 195718 195 8/9 I 959/60 •t 960/1 t961/2 1962/3 

tet National 
Output (at 

t 00 I 02 t04 It 0 t 09 tl6 tl8 127 130 133 
tactor cost) 
at pricos 
of t948/9 

Industrial tOO . t 06 115 t24 f28 t34 146 161 I 73 I 65 Product ion 

Consumption of 
Co•merc i al I 00 I 02 108 tl6 I 31 140 147 166 t64 209 Enoray outside 
Do•estic 
Sector 

Consumption of 
I OD I 02 105 I og 115 119 124 132 138 146 

Total Enoray 



CHAPTER 4 
Estimates of Future Demand 

I GENERAL PROBLEMS OF FORECASTING 

42. In the last Chapter we set out some of the 
general macro-economic relations between the con
sumption of total energy and of commercial energy, 
on the one hand, and national income and industrial 
production, on the other hand. In attempting forecasts 
of energy demands in India these general relations 
can be used as a check on other methods of fore
casting. 

43. If forecasts are to be of practical use in 
Indian conditions they must be attempted not only in 
aggregate terms and for all india, but also in terms of 
the probable scales of demand in different regions 
of India and for different types of energy - coal, 
oil and electricity in particular - in each region. 
Such estimates may be made by either of two methods: 
by building up a series of individual estimates for 
each region and type of energy separately and then 
aggregating them; or alternatively by estimating the 
aggregate trends of the Indian economy as a whole 
and in various sectors and seeing how the demands 
in each sector are likely to be distributed between 
the regions of India. Since the limits on possible 
industrial development are set by general and all
India considerations of the availability of capital, 
foreign exchange and other resources and by the 
over-all trends of the whole economy, more accurate 
forecasts are likely to be made by starting with the 
aggregate trends of the Indian economy as a whole, 
and in its various sectors, and by breaking down 
these estimated aggregates into regional estimates. 
It is easier to estimate with reasonable accuracy 
the total demand for steel or cement or textiles in 
India as a whole than to estimate what volume of 
each. of these any particular state will be able to 
produce for an uncertain market. Thus our estimates 
of energy demand have started from estimated levels 
of activity and production in India as a whole. / 

44. The methods that we have used have been 
two-fold. We have estimated, as a broad check on 
our results, the probable aggregate of energy likely 
to be required if the Indian economy grows at certain 
rates. We have estimated sector by sector the 
probable growth of production of activity and the ap
propriate energy consumption in each, and have 
totalled these estimates. Next, we have attempted 
to estimate the consumption of different types of 
energy within the total. Finally, we have attempted 
to estimate the probable levels of demand for dif
ferent types of energy in different regions. 

45. In making our forecasts we have set the 
furthest horizon ss far ahead as 1980/1, but have 
attempted to estimate for the last year of each plan 

19 

period up to that dat.;. We are well aware that the 
uncertainties multiply with the distance of time 
ahead. On the other hand, the planning and creation 
o_f the supply of energy takes an· exceptionally long 

· time. Hydro-electricity projects take eight to ten 
years from first conception to final completion. A 
deep coal _mine. may equally take ~ight to ten years 
~o plan, smk shafts and develop fully. Thus it is 
•mportant to be looking ahead in the preliminary 
stages · of energy planning some fifteen or more 
years if the scale and strategy of necessary develop
ment. is to be got right. 

II FORECASTS BASED ON 

MACRO-ECONOMIC RELATIONS 

46. We begin, therefore, by establishing, on 
the basis of past experience the orders of magnitude 
of the possible aggregate demands for energy in all 
forms. The past growths of BY,% per annum in con
sumption of commercial energy and of about 4.3% in 
consumption of total energy have been related, as 
has been shown, to growths of 7% in industrial pro
duction and 3.2% in net national income. 

47. We have taken, as a basis for our fore
casting, alternative possible rates of future growth 
of the Indian economy. The rates of assumed national 
income growth that we have taken are 5%, 6% and 
7%. Much of the thinking and calculation regarding 
the future pattern of development of the Indian 
economy has been based on the assumption of 7% 
growth. We have made very considerable use of the 
patterns of growth assumed in that work, but have 
adjusted them also to 5% and 6% growth rates. 

48. What we shall continue to call the 7% 
growth rate for the Indian national income is funda
mentally based on the study entitled Notes on 
Perspective of Development: 1960/1 to 1975/6• as 

revised April 1964. The growth path of national in
come assumed in that study is not consistently one 
of 7%. It .assumes for the economy as a whole a 
growth of 4.9% from 1960/1 to 1965/6 - falling be
low the 7% growth path a;; a result of the abnormal 
difficulties of these years. From 1965/6 to 1975/6 
it assumes for the economy as a whole a growth of 
slightly over 7%, so that by 1975/6 an average growth 
since 1960/1 of 6.6% is achieved and the economy 
is supposed! y geared to further growth at a rate of 
7% per year. We have assumed that rate of further 
growth to 1980/1, which implies an average growth 
rate· of 6.8% over t.he whole twenty years. 

49. For the two cases that we shall call 6% 
and 5% national income growth we have assumed 

*Issued by the Perspective Planning Division, 
Planning Commission, New Delhi. 
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alightly lower growth ratea to 1965/6 and thence 
forward growth ratea of slightly more than 6% and 
5% respectively, so that in each case the average 
growth rate to 1975/6 ia at the level of 6% or 5%. 
From 1975/6 we aaaume continued growth at the 
aame rate. Our asaumed levela of national income 
for all three casea for the forecasted years and re-

cent past years are shown graphically in Figure 1. 
50. On the basis that total demand for energy 

con_mercial and non-commercial, may be expected 
to mcrease about proportionately to national income 
in future as in the past, the total demands at future 
dates might be expected to be approximately as 
follows: 

TABLE 13 

ESTIMATES OF FUTURE OEIINOS FOR TOTAL ENERGY 
COMMERCIAL AND NON-COMMERCIAL 

(beeed on poeeible national income trends) 

(Mi II ion tonnu 

1860/1 

CASE I (5!1) 243 

CASE II (8") 243 

CASE Ill ~7!1) 243 

51. The assumed 7% growth rate of national in
come aa a whole requirea an average annual growth 
of industrial production (in large-and amall-scale in
dustry together) of about 10%. For the same reasons 
that were described above the growth of industrial 
production between 1960/1 and 1965/6 is expected 
to average about 8. 7% per year. From 1965/6 on
warda to 1975/6 the all8umed rate of growth of in· 
dustrial production ia about 11.2% per year, so that 
the average for the whole period 1960/1 to 1975/6 
ia about 10.3% per year. We have assumed continued 
growth of 10% per year from 1975/6 to 1980/1. 

52. The two I ower ca11es correspond approxi
mately to 8~% industrial growth per year and 7% in
dustrial growth per year and we so describe them.The 
actual average growth rates that we have assumed 

of coel replecemanl) 

1870/1 1875/8 1880/1 

383 505 842 

424 581 778 

448 835 895 

are 8.6% and 7.1%. Again a slightly slower growth to 
1965/6 is assumed in the BY.% case. 

53. We have assumed that the growth rates of 
net output in agriculture that correspond to our three 
cases are as follows: Case I, 3.1%; Case II, 3.5%; 
Case III, 3. 9% (The assumed increases of gross 
agricultural output are rather higher). In all three 
cases we assume lower growth rates to 1965/6. 

- 54. On the basis that the growth of demand for 
commercial energy outside the domestic sector may 
be expected to increase in future about proportion
ately to the rate of growth of industrial production, 
estimates of demand for. commercial energy alone 
may, as a check on other calculations, be estimated 
as follows: -

TABLE 14 

ESTIMATES OF FUTURE DEMANDS FOR COMMERCIAL 
FORMS OF ENEROY OUTSIDE THE DOMESTIC SECTOR 

(bend on pouible tnnde of induetrial production) 

(Million tonnu of coal nplacament) 

1880/1 1870/1 1875/8 1880/1 

CASE 1 (7~ induetrial arowth) 78 152 222 312 

CASE 11 (8%!1 induelrial arowth) 78 180 272 410 

CASE 111 (10!1 induetrlal arowth) 78 214 345 532 

Zl 



CHAPTER 5 

Forecasts Based on Sectoral Projections 
Transport 

55. The energy used for purposes of transport 
amounted in 1960/1 to 31.0 million tonnes of coal re-

placement. The use of energy in transport in that 
year is shown in Table 15. 

TABLE 15 

ENERGY USED IN TRANSPORT 

1960/t 
(million tonnes of coal replacement) 

Rail 

Road(!) 

later <2 ) 

Air 

Total 

Non-Cok ina 
Coal 

14.2 

0 .'5 

14.7 

Cok ina 
Coa I 

1.3 

1.3 

Petrol Bin 
Products 

0.5 

11.3 
t 

0.6 

l.B 

14 0 2 

(1) Thart was a uoall usa of electricity in tramways 
which reprounted lass than 0.1 mi II ion tonnes 
of coal replacement; 0.3million tonnes of petroleum 
products are 111 i11ated to have bean used in agricultural 
tractors. 

(2) Internet wetarways and coastal shippina only; 
ucludina internet ionel bunkers. 

CONSUMPTION BY RAILWAYS 

Electricity 

0.8 

0.8 

To I a I 

16 .B 

11 .3 

1.1 

l.B 

31.0 

56. Over the years 1953/4 to 1960/1 the tonne· 
kilometers of freight carried by the railways rose 
from 48.3 billions to 87.8 billions - an increase of 

82%. In Table 16 we show the relation of an index 
of tonne-kilometers to the index of industrial production. 

Froiaht 
tonne
kilometers 
(billions) 

1953/4 • 100 

Index ol 
Indus I rial 
Production 

Freiaht 
tonne· 
kilometers 
par unit of 
Indus I rial 
Product ion 

TABLE 18 

RELATION BETWEEN INCREASES OF RAILWAY FREIGHT TRANSPORT 

AND INDUSTRIAL PRODUCTION 

1953/4 1954/5 1955/8 1958/7 1957/8 1958/9 1959/60 1960/1 

48.3 

I 00 

100 

I 00 

52.5 

I 09 

I 06 

I 03 

59.8 

123 

115 

1 07 

65.8 

136 

124 

110 

23 

74.6 

155 
I 00 

128 
100 

121 

78.5 

158 

134 

118 

82 0 0 

170 

146 

116 

87.7 

182 

161 

113 

1 961/2 1 962/3 

91 .2 

189 

173 

109 

1 01. 0 

209 
135 

1 85 
146 

113 



~.. h ran b .. se.-n that from 1953 4 aown " 
10:;7 8 th.- index of rail""~ freight tonne-lilometers 
"'"" !.tst .. r thdn the index of industrial production. 
~.n,· e I 037 8 it has been rising less fast. It is dif
f~<ult "' predict with certainty \\hether the present 
trend ,.;II <•'ntinue. On the basis of the six )"ears 
19:;7 8 1.:1 I%~ 3 it might appear proper to assume 
thdt rdil"'"'- freight tonne-kil.:~meters will rise by 
ah,,ut -', ,,(the gro,.th of industrial production. But 
if the period is extended even one year back.--.uds, 
the indices of industrial production and of freight 
l<'nne-lil,,n,..ters hllve risen almost equally between 
19::.0 7 and 196~ 3. For the moment, it is probablv 
....,(est to assume that freight tonne-kilometers .--ill 
rise rather less than proportionately to industrial 
produetion. 

58. In lool ing ahead to the future there are 
three points thdt it is important to have in mind. 
First. in the recent past more than 75% of total goods 
tonne-lil,""eters b .. ,-e been carried bv rail; as the 
fleet of road transport vehicles is b~ilt up and as 
coastal shipping is developed that proportion is 
lilel•· to fall. Second, as industrial production in
creases and more complex and sophisticated manu
factures are produced, the tonnage weight quantum 
of industrial production is likely to increase less 
than the quantum of output measured at constant 

TABLE 17 

PROJECTIONS OF RA I LilY FRE ICHT 

prices in an index of production. Third, a substantial 
part of the tonnage at present carried by the railways 
is composed of coal required either by the railways 
th<"mselves or by electric power stations; if, as we 
forecast, a large part of the locomotive-kilometers 
are likely to be provided in the future by diesel or 
electric locomotives, this will have considerable 
repercussions on the tonne-kilom..ters of railway 
coal to be carried; if, again, the generation of elec
tricity is, as we e"pect, increasingly located near 
the coal mines or coal .-·asheries and electricity is 
transmitted b) ntra high voltage transmission lines, 
this also will have repercussions on the tonnages to 
be carried bv rail. 

59. w; have considered in the light of these 
factors and in consultation. with the Mission from 
the 1\orld Bank that was examining the problems of 
railway operation, the probable tonne-kilometers of 
goods likely to require to be carried, the probable 
locomotive-kilometers of diesel, electric and steam 
respectively and the consumption of different forms 
of energy implied. The estimates of the 1\'orld Bank 
\lission correspond most nearly to our Case I. 1\'e 
ourselves take responsibility for estimating the other 
two Cases; for Case Ill, our estimates are close to 
similar estimates made in ~otes o• Pe..,.p<'<"live of 
Developmrnl. 1\e give our estim11tes in Table 17. 

TOHNE-IILOMETERS 

(196011 - 100) 

1960/1 1965/8 197 0/1 I 97 5/8 1980 II 
CASE I cl.: irutllrtfill ara•th) 

lndea ol Production 1 00 159 227 334 501 

lndez ol Total Goods 
tanne-lilo•ters 1 00 149 203 288 415 

Percentages est i•ated 
to be carr iod br: 

Ra i I oar 78 74 72 70 88 
Road 22 24 26 27 28 
0 t hers 2 2 2 3 4 

lndea ol Rai lwar 
Tonne-liloeeters 100 145 193 285 372 

CASE II (8~\ industrial arooth) 

lndea ol Product ion 100 I 81 280 417 873 

lndea ol Total Goods 
Tonne-ltlo•ters 100 151 232 358 554 
Percentages est iaated 
to be carried br: 

Ra i I way 78 74 72 70 88 
Road 22 24 28 27 28 
01 hers 2 2 2 3 4 

lnde• of Railway 
Tonne-lilo•ters 1 00 147 220 32 8 497 . 

CASE Ill (10<; industrial arooth) 

Index of Production 100 168 317 528 845 
lndel ol Total Goods 
Tonne-ltloaeters I 00 157 280 447 893 
Percentages est iaated 
to be carr 1ed br: 

Railway 78 74 72 70 68 
Road 22 24 26 27 28 
Otners 2 2 2 3 4 

lndea of Rai I way 
Tonne-ltloeeters 100 153 

' 
268 412 821 

Z4 



60. We have made similar estimates for pas
senger-kilometers. Railway passenger-kilometers 
have risen during the period 1950/1 to 1960/1 less 
than in proportion to net national income; the latter 
had increased by 42%, the railway passenger-kilo
meters by 17%. Total passenger-kilometers by all 
forms of transport, including also road transport, bad 

increased (according to estimates given in Third 
Five Year Plan) by about 51%during the same period
about 1.2 times the growth of national income. If in 
future total passenger-kilometers are assumed to con
tinue to increase in that relation to national income 
the alternative trends from 1960/1 to 1980/1 may be 
estimated as follows: 

TABLE 1 8 

PROJECTIONS OF RAILWAY 

(1960/1 

1 96 011 
CASE 1 (5ll nat ion a I income arowth) 

National Income 1 DO 

Total Pasunaer-
t DO Ki lo•eters 

Percentaan ut imated 
to be carried by 

Ra i I ways 58 
Road 41 

1 Other 
lndll of Ra i I way 

1 DO Passenaor-Ki lneters 

CASE II (Bll national inCOIII arowth) 

NatIonal Income 1 DO 

Total Passenaer-
1 DO lilo•eters 

Percentaaes estl•ated 
to be carried by: 

58 Railways 
41 Road 1 other 

lndll o I Ra i I way 
1 DO Passenaor-Ki lometers 

CASE Ill (7ll national income arowth) 

Nat i onal Inc orne 1 DO 

Tota I Pasunaer-
Ki lo•etors 100 

Percentaaes estimated 
to be carried by: 

Railways 58 
Road 41 

1 
Other 

lndll of Railway 
p811 enaer-Ki lometers 1 DO 

61. A weighted average of the estimatedh in
creases of freight and passenger- kilometers s ows 

. 
PASSENGER-KILOMETERS 

- 1 00) 

1965/6 1970/1 1975/B 1980/1 

123 162 208 265 

128 177 233 304 

53 48 43 38 
48 51 56 61 

1 1 1 1 

11 7 147 172 200 

125 175 240 321 

13 0 191 269 368 

48 43 38 53 
46 51 58 61 

1 1 1 1 

119 159 2()0 241 

127 1 84 262 369 

132 201 294 423 

53 48 43 38 

48 51 56 61 
1 1 1 1 

121 166 . 2.17 278 

the following estimated increases of total railway 

traffic and use of energy: 

Z5 



TAIL£ 19 

PROJECT 1 ONS OF USE IF ENERGY IY RA 1 LIAYS 

1960 '1 

h•ahtod 
lndiCIS of 
Taut 
Trattoc 

CASE 1 00 

CASE 11 100 

CASE 111 1 00 

Assuaod ErwriJ 
Consu•ptian per 
unot of Trattoc-
•i laeeters 1 00 

Indices of 
En or u ro"' i rod 
tar Tract oon 

CASE 1 00 

CASE II 1 00 

CASE Ill 1 00 

6:!. In estimating in terms of tonnes of coal 
replacement the probable use of energy by the rail-
• .-a,·s. it bas been assumed that consumption per unit 
of traffic .. ill fall by about 2~ per five years. It must 
be remembered that, in making the replacement ratio 
of oil to coal 6.5, it bas implicitly been assumed 
that oil .. -ill normally be used .. -it,h nearly 4 times 
the thermal efficiency of coal. Thus, in terms of 
tonnes of coal replac'ement, the gain in thermal ef
ficienq· ,.-bicb may arise from replacement of steam 
by diesel operation bas already been included and 
most not be counted a second time. Some allowance 

196~ '6 

136 

139 

143 

98 

133 

136 

140 

1970.'1 1975 8 1980/1 

171 235 317 

2 00 2 87 418 

2 34 553 513 

96 94 92 

1 71 221 292 

192 270 383 

225 330 472 

has been made, bo,.·ever, for marginal impro•·ements 
that may be expected to result from better equipment, 
operation of longer and better fitted trains and the like . 

63. Alter consultation ,.·ith the Railway Board 
and the ~orld Bank ~lission which is investigating 
the operation of the rai l .. ·ays, we think that it is 
probably reasonable to assume lor our working pur
poses the following trends in the proportions of the 
total gross tonne-kilometers of goods and passengers 
together .. bicb will be hauled by locomotives using 
different types of energy: 

TABLE 20 

ASSLIIED PERCENTAGES OF TOTAL TONNE-liLOMETERS 

IY DIFFERENT 

1980/1 

Sto .. 97.5 

Diesel 2.2 

Electric 0.3 

• 6-l. On the basis of these assumptions, we have 
estimated th_e total use of energy by the railways 

TYPES OF HAULAGE 

197 0/1 197518 1980/1 

52 38 27 

28 34 40 

20 28 33 

(including energy used lor purposes other than trac
tion) as follows: 
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TABLE 21 

ESTIMATED TOTAL USE OF ENERGY 

BY RAILWAYS 
(original units) 

1960/1 1 970/1 I 975/6 1980/1 Coal (mllll on tonnas) 

CASE I 15.5 16.4 CASE II 16. 1 15. g 
CASE Ill 

15.5 18.1 1 9. 1 20. 1 15.5 2 0. 9 22.9 24.0 
Oil Product. 

(mi IIi on tonnas) 

CASE I 0. 1 0.6 1 . 1 CASE II 0. 1 1.8 
CASE Ill D. 7 1.4 2.3 0. 1 0.8 1.7 2.9 
Electricity (TWn > 

CASE I 0.8 4.4 7. 1 1 0.3 CASE II 0.8 4. 7 8.2 12. 8 i.ASE Ill 0.8 5.2 9.6 15.5 

65. We give in Table 22 the same estimates ,·n t f f 1 1 erms o tonnes o coa rep acement. 

TABLE 22 

ESTIMATED TOTAL USE OF ENERGY 

BY RAILWAYS 

(million tonnes o1 coal replacement) 

CASE 1960/1 

Coal 15.5 
Oil 0.5 
Elactricity 0.8 
Total . 16.8 

CASE II 

Coal 15.5 
Oil 0.5 
Electricity 0.8 
Total 16.8 

CASE Ill 

Coal 15.5 
Oil 0.5 
Electricity 0.8 
Total 16.8 

CONSUMPTION BY ROAD TRANSPORT 

. 66. In 1960/1, apart from some 50,000 tonnes 
of coal replacement used in the form of electricity 
for tramways, the whole of the energy devoted to 
road transport took the form of petroleum products. 
Making the best estimates we can of the uses of indi
vidual petroleum products by road transport rather 
than by other users of the same products, such as 
agricultural tractors, we have estimated that in 
1960/1 a total of 11.0 million tonnes of co~l replace-

197 0/1 

16.4 
3.9 
3.1 

23.4 

18.1 
4.8 
3.3 

26.0 

20.9 
5.2 
3.6 

29.7 

27 

1975/6 1980/1 

16 . 1 15.9 
7. 1 11.7 
5.0 7.2 

28.2 34.8 

19 . 1 20.1 
9.1 14.9 
5.7 9.0 

33.9 44.0 

22.9 24.0 
11.0 18.7 
6.7 1 0. 9 

40.6 53.6 

ment (about 1.70 million tonnes of actual pet
roleum products) was consumed for this purpose. 

67. Over the seven years 1953/4 to 1960/1 the 
consumption of energy by road tra~sport is estimated 
to have increased by about 71%, equivalent to an an
nual average growth of 8%. In Table 23 we set out 
the trend of these years and compare the growth of 
energy consumption in road transport with that of net 
national income and industrial production. 



UILEU 

CDIISUIPT 1011 OF EIIUIY Ill lOAD TIAIIS I'OIT 

1~3/4 tl 1880/1 1 

(silllu tonnn c .. l nplou•nt) 

1853/4 185415 185511 1~an 1857/1 1~1/1 1151110 1181V1 

au of Eoern 

li I ''•••eta 1.5 1.1 .7 .! 1.1 1.1 1.! 10.2 11.3 

t loci ric i ty 0.1 0.1 0.1 0.1 0.1 (I) 0.1 (I) 

hill ••• 7.0 7.1 1.3 1.0 1.5 1 0.3 11.3 

1 95314 • 100 1 00 108 115 121 137 144 151 171 

.. , 1111 ioral 
IKI- 1 00 103 105 110 101 111 111 127 

l•dn of 11'111 .. -
trool Prelluclioa 100 108 115 124 121 134 141 Ill 

(I) Ull thon 50,000 tonno1. 

• lncludina HSDO conauspt ion at troctoro uaod Is •ariculhre. 

68. Over the .. -bole period of seveu years, the 
YOillJIIe of eaergy used iu road trausport iucreased by 
aboat 2.7 times the rate of growth of uatioual iucome 
ud about 1.2 times the rate of growth of iudustrial 
prodactioa. That is to say, there is a fairly bigh iu
c<De elasticity of de,..ud for road traasportatiou, as 
i.a moat couatriea. It mast, moreover, be remembered 
that dariag this period there have beeu effective re
strictioaa ou the freedom to acquire private auto-

mobiles and that these, aa well as price and income, 
have affected the demand for energy iu this sector. 
In forecasting the future one is implicitly judging 
the penuaneuce of these policies as well as the 
possible levels of effective demand. 

69. Over the period 1953/4 to 1958/9, numb era 
of motor vehicle• liceDBed in the last quarter ia
creased as follows: 

TAIL£ 24 

IIUIIERS IF IOTOI YtH ICL£1 L I ~IISEO 

Pr lull Cora 

IIIII Cyclu ..... ole. 

looda Yohiclu 

iO. The targeta for the Third Five Year Piau 
i.e) acled au iucreaae of 73~ iu the uumbera of goods 
vebiclea ou the road betweeu 1960/1 and 1965/6. 
Thia, if it had beeu fully achieved, would have rep
resealed au aanual iucreaae of about 8~ and would 
have represented au iacreaae in almost"""ructly the 
Mme proportioa aa tbe target iacreaae of the index 
of industrial production (7~). 

71. For the purpose a of eatimatiug energy co• 
aamptioa ia road transport we thiuk that it ia reason-

(thouunda) 

1~3/4 

151.8 

30.2 

40.3 

81.8 

1151/1 I lacrllll 

125.1 41 

11.7 104 

47.1 17 

141.2 50 

able to assume that effective demand will increase 
ia future, aa in the past, somewhat faster than the 
rate of growth of industrial production. The maio de
maud (but Dot of course the whole demand) for road 
transport derives from aervicea rendered to the mod era 
industrial economy aod from incomes generated in 
that moderu ecouomy. 

72. Ia the process of estimating the probable 
demaada for railway transport we estimated the total 
goode-kilometers and paaaeuger-kilometers aud the 



shares in each which were likely to be devoted to 
road transport. On tbe basis of those estimates 
we calculate the indices of road traffic as shown in 
Table 25. The estimated consumption of oil products 
in road tr ana port in 1960/1 includes the consumption 

TABLE 25 

in private motoring. We think that it is reasonable 
to assume that private motoring (which is not a large 
part of the total fuel consumption) will increase by 
about the same proportion as other road traffic. 

ESTIMATES OF ROAD TRAFFIC 
(1880/1 - 100) 

1880/1 1870/1 
CASE I 

1875/8 1880/1 

8ood1 Trail lc (84.311) I 00 240 354 527 
Peeeenaer Traffic (15.711) I 00 220 317 451 
lti&hltd Averett (100.011) I 00 238 348 511 

CASE II 

8ood1 Trail ic (84.3") I 00 214 437 705 

P••••naer Traffic (15.711) I 00 238 368 546 

ltl&hlld Av11111 (100.0") I 00 288 428 881 

CASE Ill 

8ood1 Traffic (84.311) I 00 331 550 882 

Peesenaer Traffic (15.7~) I 00 250 402 628 

lelahted Aver•a• (100.011) I 00 318 527 843 

73. In Table 26 we give estimates of the use of 
energy in road transport. We have assumed (see 
Table) some progressive reduction in the consumption 

of fuel per tonne-kilometer. We present the estimates 
both in terms of tonnes of coal replacement and in 
original units. 

TABLE 28 

PROJECTIONS OF USE OF ENERGY 
IY ROAD TRANSPORT 

1880/1 • 1870/1 187518 I 880/1 

lilllon Tonnu 
Coal Repleceontnl 

CASE 11.0 25.0 38 .I 52.3 

CASE II 11.0 28.3 44.3 88.8 

CASE Ill 11.0 33.8 54.5 85.3 

Ill lion Tonnu 
of Petroltua 
Products 

CASE 1.70 3.85 5.55 1.05 

CASE II 1.70 4.38 8.82 10.60 

CASE Ill 1.70 5.17 8.38 13.13 

Assu101d Econulu 
1 n Fut 1 Use 
(1880/1. 100) I 00 88 84 82 

• ucludlna HSDD cons u•P II o~ of !ric torS used in agriculture. 
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CO,~l\!I'TIO\ BY .\lR TR\\~PORT 

: -l. Th~ c"nsuntpti.•n ,,f p~troleum products by air transport ia eati mated to have increased as follows: 

TABLE 27 

CONSUIPTION OF ENERGY 
IY AIR TRANSPORT 

(li II ion tonnos of COli IIPIICIBint) 

I !Zil 4 

0.6 
I 954 'S 

0.6 

1955 I 

0.1 

.1956.'7 
0.9 

Consumption doubled in the five year period 1953 -'. 
to 1958 9; it increased :!'4 times in the fi,·e year 
period 1955 6 to 1960 1. J"e estimate, on the same 

1957/1 1951·9 
I . I 1 . 3 

I 959 .'60 

1.5 
1960/1 

1 .a 

basis that we have used in relation to railway trana
port, that it may continue to increase in future rather 
more slowly, approximately as follows: 

TABLE 28 

PROJECTIONS OF ENERGY CONSUIPTION 
BY AIR TRANSPORT 

(aillion tonnos of cool replocuent) 

I 96 0/1 19711'1 1975/6 1980/1 

8.9 

10. 1 

12.4 

CASE 

USE II 

USE Ill 

CO\Sl"\IPTIO:'i BY HTER TR.\\SPORT 

1.8 

I.B 

I. I 

75. Since our estimates are in general con
cerned with I be internal conswnpt ion of energy in 
lndia ... e have confined our estimates in this parti· 
e11lar sector to river and canal transport and to 
coastal shipping. J"e have excluded international 
bankers e•·en when demanded by shipping of Indian 
flag on international services; the present Indian 

4.1 

5. I 

5.4 

8.7 

7.7 

8.5 

flag consumption by auch international aervicea ia 
not large; it amounted in 1960,"1 to about 3.0 million 
toooes of coal replacement. 

76. The total energy consumption of water trans· 
port ao defined during the yeara 1953· -l to 1960 '1 has 
been estimated to have been approximately as follows: 

TABLE 29 

ENERGY CONSUIPTION IY lATER TRANSPORT 

(a ill ion tonnos cool liP IICIBtnt) 

I 953/4 

Cool 

Oi I Producto 

Toto I 

77. The amounts carried in the past by water 
have _not been large. But there is reason to expect 
that on future larger volume a of coal, oil, mineral 
ores and other bulk cargoes will be carried by water, 
either on rivera sod canals or by coastal shipping. 
.\ny forecast of a considerable increase in water
oorne traffic most be somewhat uncertain. But it 
sbould be remembered that the estimates, like those 

0.2 

0.4 

0.8 

30 

1957/1 I 960/1 

0.3 0.5 

0.5 0.8 

0.1 1.1 

of railway and road traffic, are ultimately derived 
from an underlying estimate of the total tonne-kilo· 
meters to be moved. If the estimates of water-borne 
traffic prove to be too high, we should expect the 
corresponding estimates for railway and road traffic 
to be too low and to involve at least equivalent use 
of energy to carry them. 



CASE I 

Coal 

Oi I 

Total 

CASE II 

Coal 

Oi I 

Total 

CASE Ill 
Coal 

Oi I 

Total, 

SU~NARY OF ALL TRANSPORT 

TABLE 30 

PROJECTIONS OF ENERGY CONSUMPTION 
BY WATER TRANSPORT 

(mi 1.1 ion tonnos of coal replacement) 
1960/1 1970/1 I 975!8 

0.5 1.0 

0.6 1.1 

1.1 2. 1 

0.5 1.1 

O.B 1.3 

1.1 2.4 

0.5 1.4 

O.B 1.6 

1.1 3.0 

the 

2.0 

2.5 

4.5 

2.5 

3.0 

5.5 

3. 1 

3.8 

B.9 

1980/1 

3.B 

4.B 

B.4 

5.1 

B. 1 

11.2 

B.4 

7.6 

14.0 

78. We summarise in terms of coal replacement 

estimates that we have made for the various 
elements of the transport sector in Table 31 and 
Figure 2: 

TABLE 31 

SUMMARY OF PROJECTIONS 
OF OEIINOS IN THE TRANSPORT SECTOR 

(mi Ilion tonnos of coal replacement) 
I 960/1 1 970/1 1975/6 19B0/1 

CASE 

Ra i I 1 B. 8 23.4 2B .2 24.8 

Road 11.0 25.0 3B .1 52.3 

AIr l.B 4.B B.7 B.9 

Ia tar 1.1 2.1 4.5 B.4 

Total 3 0. 7 55.3 75.5 104.4 

CASE II 
Rail 1 B. 8 26.0 33.9 44.0 

Road 11.0 28.3 44.3 6B. 9 

AIr l.B 5. 1 7.7 1 0. 7 

later 1.1 2.4 5.9 11 .2 

Total 30.7 61.B 91.4 134.8 

CASE Ill 

Rail 1 B. 8 29.7 40.B 53.B 

Road 11.0 33.B 54.5 B5.3 

l.B 5.4 8.5 12.4 
AIr 

1.1 3.0 B.9 14.0 
later 

Total 3 0. 7 71.7 11 0.5 165.3 
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79. In terms of the different types of energy, 
first measured in terms of million tonnea of coal 
repla.cement and then i" their original units, we esti-

mate the total demands of the transport sector as 
follows: 

CASE I 

Non-Coklnl Coal 
II IUCh (1) 

Oil Producll 
II IUCh 

Electrlcitr 

Toll I 

CASE II 

Non Cokinl Coel 
II IUC h ( 1 ) 

01 I Producll 
11 IUCh 

Eiectrlcltr 

Tot II 

CASE Ill 

Non-Cok I n1 Coli 
II IUCh (1) 

Oil Producta 
1 a auch 

Elactrlcitr 

Tot II 

Oil (•lllion tonnaa) 

CASE I 
CASE II 
CUE Ill 

Elactricitr (Tih) 

CASE I 
CASE II 
CASE Ill 

TABLE 32 

SUMMARY OF PROJECTIONS 
OF DEMAND IN THE TRANSPORT SECTOR 

FOR DIFFERENT TYPES OF ENERGY 

(million tonnoo of coal replacement) 

1960/1 

18.D 

u. 9< 2 > 

0.8 

30.7( 2) 

16.0 

13.8( 2) 

0.8 

30. 7( 2 ) 

18.0 

13.8(2 ) 

0.8 

30.7( 2 ) 

197 Q/1 

17.4 

34.8 

3 .1 

55.3 

19.2 

39.3 

3.3 

61.8 

22.3 

45.8 

3.8 

71.7 

(In or111nal unita) 

2.2 
2.2 
2.2 

0.8 
0.8 
0.8 

5.4 
6.0 
7.1 

4.4 
4.7 
5.2 

1975/8 

18.1 

52.4 

5.0 

75.5 

21.6 

64.1 

5.7 

91.4 

26.0 

77.8 

6.7 

110.5 

6.1 
9.8 

12.0 

7. 1 
8.2 
9.6 

(1) lncludu In 1960/1 about 1.3 •I II ion tonnos of 
cokinl coal. 

(2) EKcludinl consumption of a&ricultural tractors. 
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1980/1 

19.7 

77.5 

7.2 

104.4 

25.2 

1 00.6 

9.0 

134.8 

30.4 

124.0 

10.9 

165.3 

11.9 
13.9 
19. 1 

10.3 
12.8 
15.5 



CHAPTER 6 
Forecasts Based on Sectoral Projections 

Industry 

80. In making a sectoral estimate of the use of 
energy by industry, we shall treat separately six 
large and energy-intensive industries: iron and steel; 
non-ferrous metals; fertilisers; heavy chemicals; 
cement; textiles. For the rest of industry we shall 
make a single estimate. 

81. There are certain points that must be made 
by way of general introduction. Our practical problems 
in making sectoral projections have chiefly been two. 
First, the targeta for future production are, in dif
fering degrees in different industries, uncertain and 
in constant state of revision, and it has been very 
difficult to discover, in some cases, what target may 
be expected to be finally accepted. In the conditions 
of, say, Europe, where similar projections have been 
made, there are fairly steady patterns of growth, of 
which there is long experience, and the patterns of 
growth are reasonably stable and predictable. In India 
growth is rapid; the rate of growth that can be as
sumed as a basis for planning is still in some degree 
uncertain. Demands have in the past largely been met 
in some cases from import, and the rate of expansion 
is limited not by total growth of the market, but also 
by the possible extent of import-saving. Since we have 
wished to relate our estimates to alternative possible 
rates of growth, we have accepted most of the existing 
targets as corresponding to an average growth in 
industry as a whole of 10% per year in production 
over the whole period 1960/1 to 1980/1. In almost 
all cases we have treated the estimated targeta in
cluded in the revised Perspective of Development as 
representing the levels of production in the industries 
concerned for which energy supplies should be 
planned under our Case III. We have made our own 
estimates to project the estimates made in -Perspec
tive of Development from 1975/6 to 1980/1. For 
Cases I and II we have made estimates of levels of 
the various industries concerned which, taken to-

35 

gether with the estimate for "Other Industries", will 
be equivalent to an average growth in all industry of 
about 7% and about BY.%, respectively, and have used 
these levels as the bases for our estimates of energy 
consumption. 

82. The second general problem has concerned 
the right assumptions to be made regarding trends of 
consumption of energy per unit of product. In condi
tions outside India, there is normally a downward 
trend of some 0.5% per year in consumption of energy 
per unit of product. In India the situation is more 
complex. There is the normal trend to use energy 
more efficiently. There is also a strong trend to use 
increased horse-power per head in mechanising and 
modernising industry. We have exercised our best 
judgment after detailed examination of the recent 
trends in each individual industry. But they are often 
difficult to judge and dangerous to extrapolate. We 
hope that we have sh~wn no particular bias here and 
that inevitable errors in different cases will in total 
have gone a long way to cancel out. We think that we 
should draw attention to the fact that some of the 
other estimates of future energy consumption that we 
have seen make little or no allowance for economy of 
energy input per unit of output. 

I. IRON AND STEEL 

83. During the past two years the production of 
iron by the five major steel plants (Rourkela, Dur
gapur, Bhilai, T.I.S.C.O., I.I.S.C.O.) has accounted 
for 98.2% of the national total and an even larger 
proportion of all steel. The following analysis of 
output and use of energy is confined to those five 
plants. 

84. Table 33 shows, for the five plants taken 
together, the aggregate outputs of iron and steel and 
the use of energy by them. 



TAIL£ 33 

PRODUCTION OF IRON AND STEEL 
AND USE OF ENER&T IT FIVE IIAJDR PLANTS 

1956/7 1957.1 1958/8 1959·'80 1980/1 198112 118113 

(I) Production 
ol Pol I ron 
lllilloon 
tonnos) 

(II )Product ion 
ol Fonishod 
Stool 
(aollioo 
too nos) 

( I II l 

( IY) 

Tolll Coke 
a sed i • 
I lost 
FMUIICII 
(ailliu 
tonnos) 

Totel Co~o 
Pnduct len 
cer respond· 
iOI to 
ltut Fur
•act Use 
(aolllln 
tonnu) 

(Y) Totel Cui 
CIHII
pondinl to 
Co~• •so• 
ia llut 
Furnaces 
(aolloon 
tonnu) 

1.68 1.115 

1.26 1.22 

1.48 1. 51 

1. 70 1.73 

2.22 2.23 

85. I. the process or making our estimates or 
future demand (01" coking cos! by the steel industry, 
we have bad a canful investigstion made into the 
technical possibilities of future economies at each 
Bl.a!e o( the DSe o( cos! and coke by the iron and 
steel industry. Since these an of very considerable 
iq>onance, both to fotnre demands for coking coal 
aDd to the a•·ailabilities or the washery by-products 

2. 00 

1. 31 

1. 91 

2.23 

2.87 

Tlll£34 

2.88 4.32 5.07 8.12 

1. 81 1.27 3.U 4.38 

2.17 4.35 5.07 5.80 

3.40 5.15 5.93 8.78 

4.38 8.74 7.78 8.78 

resulting from the con11umption o( washed coking coal 
by tbe iron and 11teel industry, we Bel them out in 
some detsil. 

86. During the aame period. of seven yeara tbe 
various relationsbipll between cos!, coke production, 
coke nae by blast (urnacu and pig iron output have 
been 1111 follows: 

IELATJONSHIPS OF USE OF COAL AND COlE 

Cui II 
co~• hti o 

Co~o Produc
tun in c.~. 
Owens te 
Co~l Chi<IOd 
in Furnace 
htio 

lint 
Furneco Coke 
to P •I J ron 
htio 

hlrlll 
latio Coel 
to Pil Iron 

TO Pll IRON PRODUCTION IN FIVE lllJDI PLANTS 

I 85817 195718 1958/8 1858/80 1880/1 1981/2 1882/3 

1.31 1.28 1.28 I. 28 I. 31 1. 31 1.30 

1.14 I. 15 I . 17 I. 18 1.18 I. 17 1.17 

0. 80 D. 81 0.85 0.88 I. 01 I. 00 0.85 

1.34 1.35 1.43 1.48 I. 58 1.53 1.43 
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87. In 1962/3, it took an average of: 

(a) 0.95 tonne of 23% ash blast furnace coke 
to produce 1 tonne of pig iron. · 

(b) 1.11 tonnes of total coke to yield 0.95 
tonne of 23% ash blast furnace coke. 

(c) 1.43 tonnes of 16-17% ash coal to yield 
1.11 tonnes of 23% ash coke. 

(d) Or, in all, 1.43 tonnes of coal per tonne of 
pig iron. 

88. These overall figures represent the totals 
required to make a combination of both basic pig 
iron, from which ingot steel is made, and foundry iron. 
The latter, which represented about 20% of output in 
1962/3, requires, because of its necessary higher 
silicon content, about 20% more coke per tonne of iron. 

89. By 1970/1, it is hoped that h will be possi
ble to improve some of these ratios. 

(a) It is hoped to reduce the present ratio 
of 0. 95 tonne of coke per tonne of iron to 
about 0.80 for basic iron in 1970/1 by using 
combinations of self-fluxing sinter, washed 
and sized ore, fuel injection, enrichment 
and increased temperature of the blast, etc. 
This assumes that 23% ash coke is still 
employed and that a large scale effort is 
made immediately to introduce the latest 
techniques. The corresponding ratio for 
foundry iron would be about 0.96 tonne of 
coke per tonne of iron. 
(b) It may be possible to reduce slightly the 
ratio of coke produced to coke actually used 
in the blast furnace (after allowance for 
quantities put to stock) from the present 
figure of 1.17 by accepting somewhat smal
ler sizes of coke, but (see Table 34) the 
ratio has shown little change in recent years. 
(c) It is expected that the ratio of washed 
coal to coke produced will remain at 1.3 

tonnes of coal per tonne of coke; this ratio 
is chiefly determined by the amount of 
volatile matter in the coal. 
(d) As a result of all these changes, it is 
hoped that the overall coal/pig iron ratio 
will be reduced to about 1.22 for basic iron 
and about 1.49 for foundry iron by 1970/1. 
The weighted average of the two would be 
about 1.27 compared with 1.43 in 1962/3. 

90. We have adopted for purposes of our pro
jections the ratios shown in Table 35. But the Work
ing Group, which has studied these problem~ with 
great care and has consulted experts in the 
steel plants concerned, believes that it should be 
practicable, through the adoption of steel-making 
techniques already available, to reduce the coal to 
pig iron ratio in India below 1 tonne of coal per tonne 
of pig iron before 1980/1. This would imply a saving 
of 20 million tonnes of washed coking coal and some 
40 million tonnes of raisings of coking coal as com
pared with the projections we have made. In view of 
the very great importance to India of making steel 
cheaply and competitively and at the same time of 
conserving coking coal and reducing the surplus of 
coking-coal by-produc~s, we think that the steel 
plants should be given very strong encouragement to 
reduce the coke/pig iron ratio below the more con
servative figures here used for purposes of our 
calculations. 

91. For the years beyond 1970/1, we have as
sumed that there will be strong continuing pressures 
to adopt all practicable measures to economise coking 
coal. We expect that the steel industry will have to 
absorb. in its payments for washed coking coal of 
16-17% ash content, a subsbantially larger proportion 
than at present of the total cost of mining cokin~ c~al 
and delivering it to the washery and that th1s m
creasing cost of coal will reinforce the already ex
isting desires to reduce the coal/pig iron ratio. We 
regard the following ratios for later y~ars as tech
nically possible and have made our estimates on the 
assumption th~t they will be achieved. 

TABLE 35 

ASSUMED COAL/PIG IRON RATIOS 

Coal per lonna 
of Pil Iron 

1982/3 

1. 43 

92. Thus far we have been concerned wholly 
with the ratios of washed coal of 16-17% ash content 
to output of pig iron. To see the whole conseque_nc~ 
of the demands of the iron and .steel industry, It IS 
necr.~<sary to have in mind also the ratio of the out-

1970/1 1975/6 1980/1 

1. 27 
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1.20 1.10 

turn from the washery of 16-17% ash content was~ed 
coal to the intake of run of the mine unwashed cokmg 
coal. This ratio is not determined by any such c~n
siderations of technical efficiency as we h.av~ dls
cuss.ed above, but by the natural charactenst1cs of 



1M co.l its~lf. The a\·ail•bl~ colin~ coal. as m1ned, 
coat a ins t~n aa a\•era11:e ofllboul ~~ ash. This ash 
is. ia practi~eo. deeopl~:' intersperse-d into the coal 
its~H and the t~~;ashery operation can serve only to 

separate those parts of the coal which are aomewh t 
lower in ash content from thoae that are aornewh at 
higher. In recent yeara the ratioa of 16-11% ash co:. 
tent coal to total coal washed have been aa follows: 

TABLE 38 
lATID$ Of CDIINC COAL USUAILE IY liON AND STEEL INOUSTIY 

TO TOTAL INTAI£ TO IASMEIIES 

(I) htal lnhh of 
law Colina Coal 
(aillion tonnu) 

(II) Aworaao Ash Content 

(Ill) Total Output tf 
Colina Cael •sable 
by Iron & St1tl 
Industry 
(aillian tonnts) 

(IY) Awtraao Ash Content 

(Y) Tetal Output tf 
Other saleable coals 
(liddlina. By-products, 
etc.) (aillioa tonnos) 

(YI) fetal of lojocts 
(aillion tennu) 

(YII) Aweraao Ash Conteat 
of liddlinas an~ 
lejacto 

(YIII) Ratit of 
h (I) 

(Ill) 

(II) btio of 
te (I) 

(Y) • (YI) 

The above figures show a surprisingly high yield 
of • ·asbed coal. They are explicable only if the ash 
content of the intakea coal was lower (which is im
probable) or if the anrage ash contut of the washed 
col.in~ coal •-as more than 17% (as baa been said). 

93. The present hopes of the Department of 
\tines and Metals are that, by 1970/ 1, a. yield of 59% 
of clean coal and 41% of by-product cottl •Y be 
expe ct.ed for ~very too washed. This would imply 
that fOI' eacb 10 million tonues of deaD coal swtable 
(01' the ltoa ud Steel Industry, it would ~necessary 
to mioe approximately 17 million tonoea of coal, aod • 
tbet"e • ·ould be approximately 7 million tonoes of 
.iddlings or by-product coals for other disposal. The 
Depart.me nl also hopes to be able to supplement the 
-•shed col.ing coal from the washeries, temporarily 
at least, by u.si•g 3.3 million tonne& of unwashed 
coling coal in the cole ovens in 1970/1 and making 
a further 2.2 million tonnea of coking coal available 
to lbel'claant ·coketiea ia anwashed form. On this basis 
the needs of the iroa and steel industry and of mer
cbaat cokeriea can, it is hoped, be met by washing 
ahoot 39.9 million tonnes of coking coal, yielding 
23.5 m. toooes of washed coal and 16.4 m. tonnes of 
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186011 1881.12 1882/3 

2.13 4.15 5.10 

231 231 231 

I. U 3.04 4.24 

171 171 171 

o . .u 0.71 1.01 

0.21 0.33 o.n 

31.7S 31.41 31.41 

75.81 13.31 71.81 

24.. 41 21.71 21.11 
1t · 

by-products, of which it ia calculated that 13.5 m. 
toooea (excluding rejects) may be available for other 
consumptioa. Our further calculations for 1970/ 1 
make these asaamptiona._Tbe Working Group. after con· 
aiderable enquiry into theae problema with the ·aa
sistance of the Central Fuel Research Institute, 
would hesitate, however, to uaume a higher yield 
of deaa coal than 55%. The future trend of thia ratio 
depends, aa baa beea aaid, almoat entirely oo the 
average ash content of the coal that is likely to be 
miaed in th, future and oo the degree of interapereion 
of the ash in tha coal. They fear that, if 3.3 million 
tonnea of aelect.ed higheat grade coking c:oal ia 
supplied directly to the coke-ovena, the average ub 
content of the coal that goea to the washer iee will 
be raised and bring down below 59~ the .w .. bery 
yield of 17% ash content coal or incre .. e the ash 
content of the washed coal above 17%. If the ef· 
ficiency of the blast furnace• ia not to be impaired, 
they would expect that in the longer run, if not be
fore 1970/1, it will prove neceasary to work on • 
basis of a 55~ yield of washed coal, implying, io 
terms of 1970/1, the need to waeh about 42.7 million 
toooea of coal, to yield 23.5 millioa tonne• of washed 



coal and some 19.2 million tonnes of by-products, of 
which (excluding rejects) some 16.3 million tonnes 
might be available for other consumption. They al
so feel doubtful whether it will in the event be 
practicable to us~, as more than a very temporary ex
pedient, unwashed coking coal in the coke-ovens. 
If it ultimately proves necessary to wash all the 
coking coal for the iron and steel industry this will 
raise the avai lab I e usable by-product coals from 16.3 
million tonnes to 19.4 million tonnes. The further 
implications of this will be discussed in Chapter 11. 
The Working Group would feel that there were dangers 
in basing longer term plans, particularly for elec
tricity development too confident! y on the hopes of 
higher washcry yields and smaller amounts of by
products than they expect to be practicable in the 
event. 

9·~. In regard to the forms of energy other than 
coking coal, it may reasonably be expected that 
Indian consumption per tonne of iron made (or cor
respondingly in steel-making and steel' rolling) will 

increase rather than diminish. The use of electricity 
in 1960/1 was 417 kWh/tonne of pig. In 1961 the 
average for the O.E.C.O. area of Europe was 620 
kWh/tonne. The Indian figure is about 15% lower than 
the figure for Germany where conditions are more 
comparable. In recent years the consumption of elec
tricity per tonne of pig has been falling, but it is as
sumed that with more manufacture of special steel, 
in electric furnaces and more mechanisation, con
sumption per tonne will slowly increase in future. 

95. Practically no oil· has been directly con
sumed in actual production processes in the major 
steel plants hitherto. We do not expect any large 
changes before 1970/1, but thereafter there may be 
considerable increases, if one of the oil products is 
injected to increase the through-put of furnaces and 
to economise scarce coking-coal. 

96. The actual consumption of energy in various 
forms by the industry in the years 1953/4 to 1960/1 
has been as foil ows: 

TABLE 37 

TOTAL CDNSUMPT I~ OF ENERGY 
BY IRON AND STEEL INDUSTRY 

1953/54 TO 1960/1 
(.mi II ion tonnes of coal replacement) 

1953/4 1 954/5 1955/6 1956/7 1957/B 1958/9 1959/60 1960/1 

Cokong Coal 
0.8 0.5 0.6 D. 7 0.9 0.4 1.3 

as such 0.8 

Coke<•> 1.5 1.5 1.8 1.7 1.7 2.5 3. 1 3.6 

Blast Furnace 
0.7 1.1 Gas (b) 0.4 0.5 0.4 0.4 0.4 0.5 

0.6 0.5 0.5 0.6 0. 7 0.9 1.3 
Coke Oven Gas 0.6 

0. 1 0.2 0.2 0.2 0.2 0.3 0.4 
Dol Products 0.1 

0.7 O.B O.B 0.9 1.0 1.4 I . 8 
Elactricoty 0.8 

4.2 4.2 4.5 5.8 6.B ~.5 
Total 4.0 4.0 

(a) excluding quantities estimated to have 
been transformed into blast furnace gas. 

(b) 81 cluding q~antit ies used ~~non-
utility electricity generatoon. 

97. In projecting the demands for e.nergy by the 
industry, it must be borne in mind that on the past a 

d . • · t f steel have been large part of In oa s requoremen s o . 
met by import and that the future demands aro~e not 
only from increasing requirements ~f. ~teel •f \:e 
total industrial and investment actovot1es are d -
creased, but also from the need to reduce future e-
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d imports of ever~increasing quantiLies 
pen enc e on I I . 
and even to reduce imports below present eve. s on 
order to increase the capacity to import other thong~. 

98. The total consumption of steel on ·lndoa on 
l'ncluding any stock formation, has been recent years, 

as follows: 



TAIL£ 31 

TOTAL CONSUI,TION OF FlhiSHED STEEL IN INDIA 

(a oil ion tonnts) 

19S4 19SS 
lndiln 
Produttton 1.21 1. 3D 

lap or I 0. 21 0.39 

Stul Cllntent 

•• laportod 
[quo pa.,t o . .a 0.67 

Toto I I. 9S 2.36 

19S4 ; 100 100 121 

99. It .,;II be seen that over this period, the 
h>t.1l eflecti\e supplies of steel increased by 156"0; 
O\ er the same period the index of industrial pro
du, ti.>n r<>se by 60"<. It is. bo .. ·ever, dangerous to at
te•·.pt h> dra" an~· finn inferences from this relation
shp. Thruughout the period, India has been short of 
,;trel. and this has in !urn bad repercussions on the 
!nels of industrial production. \?ihat can more safely 
be arcued is that demand had been increasing during 
t:,is period at almost 15'< per ~·ear. 

I<)). Present intentions are that finished mild 
steel produLlron shall increase by 1965 6 to about 
5.8 mollion tonnes and bv 1970 1 to about 13 million 
tonnes. The C<JrTesponding le,·els of production of 
pi ~-ir•>n "ould be 7.6 million tonne s in· 1965 '6 and 
19 million tonoes b~· 1970 l. The delays in respect 
of H·:oLaroare not expected to affect the 1970 '1 figure. 

101. The planned expansions down to 1970 '1 
.. i!I ir..pl~· increases of Indian steel production aver
dging about 18'< per annum. The volumes of steel con
< erned can probably be absorbed at any rate of in
dllStrial expansion that is probable, if imports are 
reduced and more heavy equipment is made in India. 

19S6 

1. 36 

0.89 

0.81 

3. 12 

160 
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19S7 19SS 19S9 1960 1981 

1. 37 1.33 1.64 2.06 2.90 

1.67 1.13 1. 04 1.09 1.04 

1. 03 D. 76 0.82 o.u I. OS 

4.07 1.22 !1. so 3.99 4.99 

209 165 180 20S 2S8 

102. In a muture industrialised economy, such 
as the l:nited Kingdom, steel consumption increases 
just about proportionatelv to industrial production. 
\?ihile the special circumstances of India are likely to 
continue to male the absorption of steel increase 
considerably laster than industrial production, some 
slowing down of the rate of gro..,th rna~· be expected 
as lime goes on. The 1975 6 estimated requirement 
of 22.8 million tonnes of mild steel lor home con
sumption and export. related to the assumed industrial 
growth of about I O't per \'ear, is bat<ed on a detailed 
input 'output anal)·sis, and can reasonubly be at·cepted 
lor that rate of growth; it sho"'s that there is reason 
to expect continued rapid gro..,th lor some time ahead. 

103. For the purposes of our estimates, ..,.e have 
assumed, as else.,.here, three alternative rates of 
gro..,th of the industry corTesponding to the alter
natives that "'e ha•e adopted throughout. \?ie set out 
these estimates, and the amounts of various fuels 
that "ould be required lor their produl'lion in Table 
39 belo"; in the case of coking «>al "e hdve added 
to the requirements sufficient lor mer< hant cokeries 
"hich produce cole lor use in foundries and similar 
undertakings. 



TlBLE38 
PROJECTIONS OF DEMANDS FOR ENERGY 

IN THE IRON AND STEEL INDUSTRY(!) 

(eneray in million tonnes of coal replacement) 

CASE (7% Basis) 

Assumed Production 
Pig Iron <2 > 
(mi II ion tonnes) 

Finished Steel 
(million tonnes) 

Use of Eneru 

Cokin11 Coal 

0 i I Products 

Electricity 

Total 

CASE II (B~%. Basis) 

Assumed Production 

Pill lron< 2 l 
(million tonnes) 

Finished Steel 
(milloon tonnes) 

Uoii of Eneru 

Cokina Coal 

Oi I Products 

Electricity 

Total 

CASE Ill (10% Basis) 

Assumed Production 

Pill lron< 2 > 
(mollion tonnes) 

Finished Steel 
(mi I loon tonnes) 

Use of Eneru 

Cokinll Coal 

0 II Product• 

Electricity 

Total 

1960/1 

4.4 

2.4 

7.3 

0.4 

1.8 

9.5 

4.4 

2.4 

7.3 

0.4 

1.8 

9.5 

4.4 

2.4 

7.3 

0.4 

1.8 

9.5 

1970/1 

12.7 

8.8 

1 9. 1 

2.5 

3.8 

25.4 

14.8 

I 0.0 

22.0 

2.9 

4.4 

29.3 

19.0 

1 3. 0 

28.7 

3.7 

5.7 

38.1 

1975/6 

21.7 

14.8 

30.9 

4.8 

8.7 

42.4 

28.8 

18.0 

3 8. 1 

6. 1 

8.2 

52.4 

34.0 

22.8 

48.3 

7.7 

10.5 

66.5 

1980/1 

32.1 

21.6 

42.5 

8.3 

I 0.2 

61. 0 

42.8 

2 8. 6 

56.2 

II. 1 

13.4 

80.9 

55.0 

37.0 

72.6 

14.3 

17.3 

104.2 

(I) includinll ~erchont Cokeries throughout; for which the following 
estimates of coking coal requirements are included: 

CASE I 
CASE II 
CASE Ill 

3.0 
3.5 
4.5 

4.8 
5.9 
7.5 

7. 1 
8.4 

12. 1 

(2) the estimated production of pig iron includes that required to 
meet the demands for foundry iron as well as steel making. 
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1l'-l l',,r t~t" "''n-ft•rr,,u~ mt't.ds "t' h~~ll.tl<' hl 

C"t",\ ,•n t~.~ \t'T\ und·rt.un f1.:l:re-~ 1h.1t \'t' h.nt:" t'lll11-

r•~:t·J fr\'"'1 t;l~ f·l:"ol J.ll.t ,,f ~Uf'plit'S ,,( l'lld.l.. \l~~ prtl-
2~,:ts d~J t"lt",·tn.-lt\. \\to prt'ft•r lt' t.tclle the prtl-

blt•ms or ~~ttm.ttin~ ti.Jt' futun• t•ucq.:::' dc.'lllllnds Tnore 
dirt-rth·. lht• pr,,,hH·thiO (lr non-ft'rruu"' mrtals hus 
lwrn inc.-rt>.t~in~ r.tpidlv in rt•rt•nl u·.u~. "e show the 
rnttin c,,n:-otitut·nts be.• In\\. 

TABLE •O 

PRODUCT I ON OF NON-FERIIJUS METAl$ 
(••Ilion tonnes) 

Alu••n1u• 

Co•per. load lild Z•nt 

ll'~- Tr.e t'\.l~ting t • .u:=zt .. ls rc.-..r prt..,ductil'"· ,,hich 
•e re~..1te t...1 U'''C §:T•'\' th of industridl production. are 
sh.n•n in T.ible ~I ~elo"; ne ha\e added estimdtes 

1950 1 

.co• 

. 008 

1955 6 196 0 1 

. 007 . 018 

. 010 . 01 3 

fur lo.~ter \e.lrs on tht' lJ,hi"' P( llu" Pft' ... ent ldr~d and 

rates of ~:::ro" th, 

TA!LE •1 

PRODUCTION TARGETS FOR NON-FERROUS WEllLS 

196 0 1 
actual 

Alu••n•u• . 018 

Ccooer. lead 
and l I 11: . 01 3 

1(:16. Tt.e greater f•aJt uf the energ\ U5eJ in the 
p~-: .. ::fJcti(.~n of non-ferrr,IJS :r.etdls i-; us~d in the Conn 
vC ~;~ctricit~. b 19oSO I the e~timated u~e of elec
tnc :t\ in t~·e fM"OJuctiOO o£ aluminium \'liaS approx
i~.at-:,. 2~.n(~ llh per tonne: for copper the use of 
electr:,;, .. ·.•as 11>00 l'ilih per tonne, during the past 
leo 'e-i;""S .--rr~ has been a decrease in the coal 
CC)eff1cient V.r: h-"'~ assumed that in the future the 

1 97 0 1 

.240 

. 155 

1975 6 1 980 1 

. 36 0 .700 

.250 .3~5 

electriLil\ copfficient '""ill dc.·<.n·c~!'\lt: obnul ICC per 
\·ear; in. the t'.S .. \.

9 
"'here thr 1 m·ffa, icnt i~ cur

~entlv about 20'< less than in lndo.o. doe Hnnuill de· 
crea~e is aLout 0.5<( a \'edr. Thu't. v.e a!'o~umc thdt 

the gap "ill be somev.h .. ·t redu,ed. On th.ot b.ooi• "e 
make the follov.ing estirn.otes of ~ 1\h I""' tonne in 
future years. 

TABLE (2 

E~To~ATES OF ENEIIiY CONSUMPTION 
PER TO~E OF PRODUCTION OF NOH-FERROUS METALS 

Electr1tity <•lh pe· tonne) 1 960/1 197 0/1 1975/6 1980/1 

Alu••n•u• lniols 23.000 20.000 19.000 18.000 

All Ott-er Hon-Ferrous Metals •. 600 (. 000 3.800 3.600 

Cool ( tonnes per tonne) 

All Non-Ferrous .. eta1s 1. 00 0.62 0.47 0. 3 8 
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107. On the basis of these assumed inputs 
have estim~ted the total consumption of energ~ ~~ 
the producllon of non-ferrous metals. The estimat f 

. d . I h e or 
10% tn ustr1a growl assumes the levels of pro-

TABLE 43 

duction given in Table 41. For the two other cases 
~e have assumed lower production levels, correspond· 
tng to 7% and 8Y.% industrial growth . 

PROJECTIONS OF DEMANDS FOR ENERGY 

FOR PRODUCTION OF NON-FERROUS METALS 

Ill FERTILISERS 

(million !annes of coal replacement) 

CASE 

(7~ Growth Basis) 

CASE 

Coal 

Electricity 

To Ia I 

II 
(B%% Growth Basis) 

Coal 

Electricity 

Total 

CASE Ill 

( 10% Growth Basis) 

Coal 

Electricity 

Total 

1960/1 

. 03 

• 48 

• 51 

. 03 

.48 

. 51 

• 03 

.48 

• 51 

1 9 70/1 

0.1 

2.5 

2.6 

0.2 

2.9 

3.1 

0.2 

3.8 

4.0 

1975/6 

0.2 

3.5 

3.7 

0.2 

4.3 

4.5 

0.3 

5.5 

5.8 

1960/1 

0.2 

5. 7 

5.9 

0.3 

7.5 

7.B 

0.4 

9. 7 

10. 1 

108. Of the various fertilisers manufactured, 
and to be manufactured in India, there are two basic 
nutrients, (:-I and P 2 0 5 ) and only the nitrogen or 

phosphatic content of the total fertiliser produced 
is considered in measuring output or setting targets. 

109. Production in recenr years has been 
as follows: 

TABLE 44 

PRODUCTION OF FERTILISERS 

1950/1 to 1962/3 

(million !annes) 

1950/1 1955/6 1960/1 1961/2 1962/3 

Nit ro11onou• 
(million tonnes 

.009 • 079 .099 • 134 .179 of N) 

Phospho! ic 
(million tonnes 

• 009 • 012 • 054 .066 • 081 of P205) 

Total . 018 • 091 . 153 . 200 • 260 
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110. 'IDe tar~t.s that ... e have assumed for future production are as follows: 

TABLE 45 

TARGETS FOR FUTURE PRODUCTION OF FERTILISERS 

(ai II ion tonnos) 

1960 '1 1970.'1 1975 '8 1980/1 

Not roaonous 
(aollion tonnu 
of Nl 0.10 

Phospho! oc 
(aillion lonnos 
tl P205) 

• 05 

Toll I • 15 

Tar~t.s f.x fertilisers are, bo .. ·enr, currently under 
diacassioa and proposals are being considered which 
.U~t more than double fertiliser output in 1970.'1 
aad increase considerably the targets for later 
yeara. These proposals might mal<e significant dif
ferences in the total consumption both of electricity 
aad of petroleum products. 

111. The energy required for the production of 
ait:rogenous fertilisers may he divided into two 
parts: that .. -bich is used as a feedstocl< and that 
•ilic.h is needed for steam production and the power 
requirements of the mannfacturing process. The steam 
(otller than that nsed for electr icily production) is 
required mainly ss a heat source. The feedstock is 
•ed to produce :\H 3 and can be either gas, coal or 
oil :\lh can also be produced with an electrolysis 
process. In India some :\H 3 is at present being pro
d.ced by this process; though considerably more 
expensi'lie it can he sssociated with the production 
ol loea'-y .. ·ater for purposes of nuclear energy and 
re.earch. It is reasonable to assume that the large 
acale production of nitrogenous fertilisers will be 
baaed partly on the nse of surplus col<e-oven gas, to 
the limited extent to "bicb this may be available, but 

1. 75 3.00 5.40 

.88 1. 70 2.10 

2.63 4.70 8.00 

TABLE 48 

principally on the use of naphtha if, as seems lil<ely, 
Indian oil refineries have considerable amounts of 
this to dispose of; we assume that any further energy 
requirements, including those for steam, will be met 
mainl)· from coal supplies. Je have assumed that the 
production of electrolytic nitrogenous fertilisers will 
continue at about its present level. 

112. Je have assumed that the phosphatic 
fertilisers will be made principally by treatment of 
phosphate roc!. with sulphuric acid. The energy re
quired for the production of the sulphuric acid is 
included else .. ·here, under the bead of heavy chemi
cals, and is an exothermic process resulting in a 
heat gain. Je have therefore assumed that the energy 
requirements of phosphatic fertilisers are limited to 
some 450 I< Jh per tonne required for manufacturing 
processes. 

113. Mal<ing these technical assumptions, we 
have estimated the total energy requirements of 
fertilisers, including feedstocl<s, as shown in Table 
46. The estimates for Case In (I 0'\l industrial growth) 
are based on the levels of production shown in 
Table 45. Je give these estimates first in the original 
units of each of the alternative forma of energy. 

ESTIIIATES OF ENERGY CONSUIPT ION 

IN THE IANUFACTURE OF FERTILISERS 
(in tr i &I nal un iII) 

1 96 0/1 1 87 0/1 1 875i8 1880/1 
CASE Ill (101; lalil) 

Co~ ina Cool (aillion lonnu) 0.3 0.3 0.3 0.3 

Non-Co~ina cool (a. I onnu) 1.8 2.4 3.3 

Oi I (a. lonnu) 1.2 2.4 5.3 

Eleclricil, (Tih) 0.5 8.5 10.8 17. 8 

Coal lias {ruB a3) 0.3 0.3 0.3 

Lilnill Ca. I onnu) 1.0 1.0 1.0 
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114. In Table 47 we give the same estimates 
for Case III (10% Basis) in terms of tonnes of coal 
replacement. We give estimates also for the energy 
requirements of fertilisers at the somewhat lower 
levels of production which would correspond to our 
Cases I and 11. To the extent that it has been possi
ble to assume the use of surplus coke-oven gas from 

the iron and steel industry we have not included 
that here, since the necessary output of coking coal 
has already been included in the estimates for that 
industry. But to that extent the figures given in 
Table 47 underestimate the total requirements of 
fertiliser production as such. 

TABLE 47 

ESTIMATES OF ENERGY CONSUMPTION(!) 
IN THE .aNUFACTURE OF FERTILISERS 

(million tonnea of coal replacement) 
CASE I (7 I Bas Ia) 1980/1 1970/1 1975/8 

Production (1980/1 : 100) 

Coklne Coal 

Non-Cokinl Coal 

0 II (2) 

Elactrlclty 

Total 
CASE II (8%1 laala) 

Production (1980/1 : 100) 

Coklne Coal 

Non-Coklne Coal 

0 II (2) 

Elect r lc I ty 

Total 
CASE Ill (1 01 Baal a 

Production (1980/1 = 100) 

Coklnl Coal 

Non-Coklne Coal 

0 II ( 2 ) 

Electricity 

I 00 

0.3 

0.5 

0.8 

I 00 

0.3 

0.5 

0.8 

I 00 

0.3 

0.5 

I 080 

0.3 

1.0 

5. I 

3.0 

9.4 

1245 

0.3 

1.2 

5.9 

3.5 

10.9 

1850 

0.3 

1.8 

7.8 

4.8 

1950 

0.3 

1.5 

9.9 

4.7 

18.4 

2420 

0.3 

1.9 

12.3 

5.8 

20.3 

3070 

0.3 

2.4 

15.8 

7.4 

0 8 14.3 25.7 
Total · k ana (au Tabla 48) and 

(I) Escludlnl au~pluatc::~.·::alr::Pf:c:~::t of I Ienita in all ucludlnl o .• •· o 
y11r1 altar 1980/1. 

(2) Mainly naphtha 
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1980/1 

3310 

0.3 

2.1 

21.8 

7.9 

32.1 

4370 

0.3 

2.8 

28.7 

I 0.4 

42.2 

5230 

0.3 

3.3 

34.4 

12.5 

50.5 



mainly of sulphuric acid, soda ash and caustic sod, 
Production has been as follows: 

TABLE 48 

PRODUCT I ON CE HEAVY CHEMICALS 

<• i I 11 on tonnes) 

1950 I 1955 ll 

Sul~l'lur ic Acid .099 • 164 

Soda Ash .045 .081 

Caustic Soce . 01 1 . 035 

Total . 155 .280 

1:6. l"e !:ave based our initial estimates on the 
!J!.lv"'i~ll a.s~:1r:1ed production targets, "'·hicb we take 
to co:Te~-F.:'!!.i to the 10'~ gro~;th basis: 

TABLE 49 

ASSUMED PRODUCTION TARGETS 

FnR I£AVY CHEIICALS 

(• iII ion t annu) 

196M 197 011 

Sulphuric Acid D. 354 3.0 

Soda Ash 0.145 0. J 

Caustic Soda 0.099 0.8 

Toll I D. 5 98 4.3 

196 Oil 196213 

.354 .443 

• 1 45 .222 

.099 .124 

.598 . 789 

1875/8 188 0/1 

8.0 10.1 

1.0 1.5 

1.0 I.J 

1.0 14.0 

117. Tiere are considerable difficulties in esti
-tiog from a;·ailahle data the amount of energy that 
.,;ll be required in future in this sector of industry. 
s..Jpburic acid production is an exothermic process 
that ~-i.lds sufficient beat to raise considerable 
amounts of steam lor electric po••er generation. Je 

have assumed that by 1970/1 all sulphuric acid pro· 
duction will use only the electricity it generates 

TABLE sa 

• internally and that no external energy inputs will be 
required. Je have therefore assumed that the con· 
sumption of coal and oil should be related to caustic 
soda and soda ash production alone as follows: 

EST lUTED REOUIREIENTS OF COAL AND OIL 

FOR PROOUBTION OF HEAVY CHEMICALS 

(in oriainal units) 

1960/1 197 0/1 1875/8 1880/1 

Production of 
Soda Ash ond 
Caustic Soda 
(•Ill 10n ton nos) 0.25 1.3 2.0 3.2 

Coal Uu 
(•. I an nos) 0.3 1.5 2.2 4.0 

011 U11 
(•. t onnu) 0.4 0. 7 1.5 

46 



118. Present production plans indicate a chang
ing product mix in which sulphuric acid production 
is growing far ft~ster than the other heavy chemicals. 
Since the electricity needs of sulphuric acid pro-

duction are internally produced we would expect the 
following change in the electricity coefficient, 
based on the needs of the other heavy chemicals: 

TABLE 51 

ESTIMATED REQUIREMEKIS OF ELECTRICITY 
FOR PRODUCTION OF HEAVY CHEMICALS 

1960/1 1970/1 1975/6 1. 960/1 

Production (m. tonnes) 0.6 4.3 8.0 14.0 

Use of electricity 
per Tonne (kWh) 690 540 480 578 

Totol Electricity 
Consumption (Tih) 0.4 2.3 3.6 8.1 

119. If we assume that the production estimates 
given in Table 51 correspond to our Case III (10% 
Ha.qis ), and make corresponding estimates lor Cases 

I and II, the total energy use in heavy chemicals may 
be estimated (in terms of coal replacement) to be 
as follows: 

TABLE 52 

ESTIMATED TOTAL REQUIREMENTS OF ENERGY 

FOR PRODUCTION OF HEAVY CHEMICALS 

(mi II ion tonnes of coal replacement) 

1960/1 1970/1 1975/6 1 980/1 

CASE I (7\ Basis) 

Production Indo• 
472 840 1350 (1960/1 • 100) 100 

Cool 0.3 1.0 1.4 2.3 . 
0 i I 0.5 1.7 2.9 5.8 

Electricity 0.4 1.1 1.7 3.3 

Total 1.2 3.8 6.0 11.4 

CASE II (8~\ Basis) 

Product ion Index 
1 00 542 1040 1790 (1960/1. 100) 

Coal 0.3 1.1 1.7 3. 1 

011 0.5 2.0 3.6 7.6 

Electricity 0.4 1.2 2. 1 4.4 

1.2 4.3 7.4 15. 1 
Toto I 

CASE Ill ( 1 0% Bos is) 

Product ion Index 
(1960/1 • 100) 100 710 1320 2300 

Cool 0.3 1.5 2.2 4.0 

0.5 2.6 4.6 9.8 
0 II 

0.4 1.6 2.7 9.8 
Electricity 

1.2 5.7 9.5 19.5 
Total 
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CD!£..\ I 

1~.1. l'r-•ducti,>n ,,f c~n~nt has almost doubl~d 
dwi "!! th~ f'l"• ;,-,J 19SJ -l to 1%0 1. In the Iauer y~ar 
it al>s..vb.-J ab.>ut 31

1 n1illion tonnu of coal re-

Placement. Two different processes are in use• tb . . e 
-t liln and the dry liln. The former, though it use 
somewhat more energy, ia probably tLe b~Uer suite: 
to Indian conditione. By 1970/1 about 90% of all 
ce-nt will be made by tbe wet kiln process. 

TULE 53 

PRODUCTION OF CEIENT 
AND CnNSUIPTION OF ENERGY 

(oneru in ailliona of 

1953 4 1954 "5 I 955/1 

PJOCfuc:tion at Ce•ent 
(••lilian tonnes) 4.0 4.5 

Con11uaot ion of Eneru 

••1o-Cok in I Cool 1.1 1.2 

0 II l'roducll 

Eliectricitr 0.4 0.5 

To 1u1 1.5 1.7 

1::1. Part h· because of concentration on the wet 
process. part!,.· as the result of greater use of elec
trici~· for me•~banisation, the use of electricity per 
t011.ne of production bas been increasing about 4't 
a year. 

12:!. s.-, con,·ersion from coal to oil bas been 
takill@: place. The rate of substitution bas been 
limited b~· tho, preparedness of the Government of 
(DOli a to mal• e oil (an import) avai !able for this 
powpose. The manofactare of cement represents one 
cl tbe iodnstl·ial secton in .,·bicb there is rather 
likely to be in,creased pressure to male use of some 
of the lo .. ·er gl-ades of coal for wbicb it is at present 
difficalt to find snfficient outlets. J"e have assumed 
tlu•t the alloe>uions of oil products to this industry 

4.7 

1. 3 

0.5 

1.1 

TAILE 

tonnu of COli liP lecuent) 
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195817 1957 /I 195 I Ill 1959/80 188011 

5.2 5.1 8.4 7.2 7.8 

1.4 1.7 ·I. 1 1.1 2.3 

0. I 0. I 0. 1 0.2 
0.1 0.1 o.a 0.1 0.8 

2.0 2.4 2.8 2.1 3.4 

will be restricted after 1965 ·6. So that the proportioo 
of energy derived from oil declines from 45~ io 
1965 16 to 30~ in 1980 '1. 

123. \{ e have assumed (following the estimate1 

in r\otes on Perspective of Development, April 1964) 
that, on the baaia corresponding to the 10~ growtb 
of industrial production, output of cement will io· 
crease about 4~ times be'-en 1960/1 and 1975/6 
and about 6!11 times between 1960/1 and 1980/l. fie 
have 81111umed also somewhat lower growth. of pro
duction of cement, con-eapondin~ to the a1111umptio01 
of 7'\ and 8 11~ growths. 

12-1. On these assumptions, we have estimated 
the future consumption of energy in tbe manufacture 
of cement as follows: 

PROJECT IONS OF CONSUIPT ION OF ENEUY 
IN IANUFACTURE OF CEIENT 

C•i II ion tonne a of COli repiiCI81nt) 

1980/1 197 0/1 187518 1980/T 
CASE I (1Siuia) 

Preductien lndu I 00 191 288 398 

Mon-Cok in1 Cui 2.3 4.0 5.5 a.o 
Uil Producta 0.2 2.2 5.0 5.3 

Electr icitr 0.9 T.l 2.9 4.2 

To tel 3.4 8.0 13.4 17.5 
CASE II (8%1 lllil) 

Production Indo& I DO 220 354 524 

Mon-Cokinl 2.3 4.8 8.1 I 0. 8 

Di I Producta 0.2 2.5 8 .I 7.1 
Electricity 0.9 2. I 3.8 5.8 
Total 3.4 9.2 18.5 23.3 

CASE Ill (lOS luia) 

Production lndea I DO 281 450 875 
Mon-Cokina Coal 2.3 8.0 1.8 13 0 7 
U i I Producll 0.2 3.3 7.1 9. I 
Eloctricitr 0.9 2.7 4.8 7.2 
Tout 3.4 12.0 21.0 30.0 
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VI TEXTILES 

.125. :hough the use of energy per unit of out
phut .md text.de manufactdure is not especially high and 
t e In ustnes cone erne arP. not, in the normal s ,, . . ,, h . ense, 

energy 1ntens1ve , t e1r scale in India is so great 

that a special · · f h · ·. . examtnatlon o t etr requuements ts 
necessary. Over the past few years, the energy con
sumed. by the textile industries has probably been 
approximately as follows (there is considerable dif
ficulty in estimating at all exactly the past con
sumption of oil products): 

TABLE 55 

CONSUMPTION OF ENERGY 
IN MANUFACTURE OF TEXTILES 

(million tonnas of coal raplacement) 

1956/7 1957/6 1958/9 1959/60 1960/1 

1.8 

2.9 

2.9 

7.6 

Non-Cok ina Coal 1.8 1.8 
Oi I Products 2.0 2.2 
Electricity 2.4 2.4 
Total 6.2 6.4 

126. The trends of consumption of coal, as 
such, per unit of product have been downward both 

TABLE 56 

1.8 1.7 

2.4 2.8 

2.6 2.6 

6.8 7.1 

in the jute and in the cotton industries. The trends of 
consumption of electricity have been upward. 

TRENDS OF ENERGY CONSUMPTION 
PER UNIT OF PRODUCT - lUTE TEXTILES 

lute Tutiles 
Coal 

Electricoty 

1951 

100 

100 

1952 

89 

100 

1951: 100 
1 !li3 1954 

110 82 

123 117 

TABLE 57 

1955 1 956 1957 1958 

77 70 70 52 

125 120 145 157 

TRENDS OF ENERGY CONSUMPTION 
PER UNIT OF PRODUCT- COTTON TEXTILES 

1951 = 100 
Cotton Tutilu 

Coal 

Electricity 

1 00 

I 00 

100 

91 

127. In jute, th~re has been a decline of coal 
consumption per unit of product of almost 10% per 
year; there has been an increase of consumption of 
electricity per unit of product by about 6!~% per year. 
In cotton, the trends have been less strong: the down
watd trend of coal consumption per unit in the earlier 
years did not continue during the last four years 
covered by the figures; this may possibly have been 
due to a changing "product mix" and more activity 
in the finishing sections which are large users of 
low-grade heat. The increase in electricity con
sumption per unit of product averaged about 4% per 
year over these years. 

128. The production of mill-made cotton textiles 
is estimated in the revised Perspective of Develop-

49 

85 

105 

89 

11 0 

91 

114 

69 

110 

89 

123 

ment to increase by about 2.1 times during the period 
1960/1 to 1975.'6 - from 4.6 billion metres to 9.5 
billion; that of artificial silk materials bv about 7 
times - from 43 to 300 tonnes. The production of 
woo lien textiles is estimated to increase I 0 times. 
During the same period total consumers' expenditure 
was assumed to increase 'about 2.3 times. In terms 
of consumption per head, that of cotton textiles is 
estimated to increase by about 75% and consumption 
generally by 63%; an expenditure elasticity for cotton 
goods of about 1.2, which in Indian conditions is 
what one would expect. Production of jute manu
factures, less closely related to Indian consumption, 
is expected to rise about 80%. 



1~. In the light of the recent trends of energy 
consumption per unit of output in textiles we think 
it is reasonable to assume the following coefficients 
of energy consumption in future. Coal consumption per 
unit of output is assumed to fall; electricity con
sumption per unit is expected to rise with increased 
electrification; oil consumption per unit of output is 
expected to remain little changed, with total oil 

consumption rising about proportionately with output. 
1\'e assume that, in total, energy COIUiurnption per unit 
of output will· change little - the economiea in the 
use of energy being offset by somewhat greater 
mechanisation and a rathl>r higher ratio of beat
using finishing processes to total production. In 
Table 58 we set out the assumptions that have been 
made regarding the energy inputs per unit of output. 

TABLE 51 

ESTIMATED COEFFICIENTS OF ENERGY USE 
PER UNIT OF OUTPUT IN TEXTILES 

(1960/1 - 100) 
I 960/1 1970/1 197511 I 910/1 

Cool I DO 78 68 51 

Oi I I DO I DO I DO I DO 

Electricity I DO 143 I 71 208 

130. On the basis of these estimates of con
sumption per unit and of the estimates of volumes 
of production included in the revised Perspective of 
Development we have calculated the probable con-

sumption of energy in our Case Ill (10~ basia). l'e 
have made con-esponding estimates for Cases I and 11. 
The estimates are given in Table 59 below: 

TABLE 59 

PROJECTIONS OF ENERGY CONSUIPTitN 
IN -THE TEXTILE INDUSTRIES 

(million lonnea of coal replacement) 
CASE I (71 Bu i 1 ) 198011 1970/1 1975/B 11111011 

Auu•d I nd i cn of 
Production of Ttatiltl I DO 115 128 149 

Eneru Conauapt ion 
Cool 1.1 1.8 1.8 1.8 Oi I 2.8 3.3 3.7 4.3 Electricity 2.8 3.3 4.4 8.2 Total 7.8 8.2 8.7 12.1 

CASE II (8;1 Basis) 

Auu•od Indices of 
Product ion of Tut i In I 00 125 158 187 
Enorar Conau•ption 

Cool 1.8 1.7 2.0 2. I Oi I 2.8 3.1 4.8 5.7 Eltctricitr 2.8 3.8 5.4 1.2 Toto I 7.8 a.8 12.0 18.0 
CASE Ill (101 Basis) 

Auu•td lnd icu of 
Production of Ttafilto 100 143 202 253 
Enoru Conau•ption 

Cool 1.8 2.0 2.5 Oi I 2.7 
Electricitr 

2.1 4.1 5.7 7.3 
Totti 2.8 4. I 8.a I 0.5 7.8 I 0.2 15.0 20.5 
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VII OTHER INDUSTRIES 

131. There remain for consideration the industries 
other than the six large and energy-intensive in
dustries that we have separately considered. The 
~os~ impor~ant of these a~e the ~?ups of engineer
mg mdustnes, some of wh1ch are energy intensive" 
and the group of structural clay, pottery, glass and 
brickmaking. Because of limitations of evidence and 
the probable future changes of "product mix", which 
are difficult to estimate in sufficient detail, we have 
preferred to deal with these within the single group 

of other industries. 
132. During the four years that we have been 

able to analyse in detail, these "other industries" 
would appear to have absorbed about two-fifths of 
the total energy used in the whole of Indian in
dustr~. Owing ~o difficulties of allocating the con
sumption of o1l products to individual industries 
there is some uncertainty about the estimates for 
the earlier years. In T11ble 60 we show the probable 
trends over the four years 1957/8 to 1960/1. 

TABLE 60 

CONSUMPTION OF ENERGY 
IN ''OTHER INDUSTRIES'' (1) 

(mi II ion tonnos ol coal replacamant) 

1957/8 1958/9 1959/60 1960/1 
Total Eneray used 
in All lndust rill 28.4 30.9 32.1 38.5 
Eneru consu•od In 
• •ot her lndust r los" 
Total 13.2 13.5 12.9 15.5 

Of which: Coal 8.2 8.0 4.4 5.0 

Oil Products 4.0 4.0 4.5 5.9 

Elactrlclty 3.0 3.5 4.0 4.8 

Ratio of Consumption of 
.. Other lndustr las'' to 
All Industrial (!I) 47 44 40 40 

(1) Also lncludina structural clay product 
and minina and quarrying. 

133. The six industries already considered 
represent, in terms of the index of industrial pro
duction, about 48% of the total weights of all in
dustry. Their average annual rate of growth, in the 
cases corresponding to 10% total assumed growth of 
all industry (Case III), is 10.6%. The remaining 
"other industries", representing 52% of all industry, 
would in these circumstances require to grow by an 
average of about 9.4% per year. For the case corres
ponding to the 10% total growth of industry as a 
whole that rate has been assumed for all "other 
industries". In the cases corresponding to an as
sumed 7% growth of all industry (Case 1), the average 
annual rate of growth of the separately treated in
dustries is assumed to be 7. 7%. The corresponding 

s 1 

average growth of"other industries"would be about 
6.5%; that rate has been assumed again for the esti
mation of energy demand in this case in all "other 
industries". The comparable rates in Case II are 
9.2% for the selected industries and 8.0% for "other 
industries". 

134. It is impossible to make detailed tech
nical judgments of the probable trends in the division 
of demand between different energy sources for the 
whole group of "other industries". A continuation 
of the trends of 1957/8 to 1960/1 a way from the 
direct use of coal and towards greater use of oil 
products and electricity is expected. The following 
percentage divisions of the total energy consumption 
in other industries have been assumed. 



TAll£ 61 

ASSUIIED D1STIIIUTION OF ENERGY CONSUMPTIIII 
IN "OTHER INOISTRIES" IETIEEN SOURCES OF Elt:RBY 

(percent eats) 

CASE Ill 1860/1 1870/1 1875/6 1880/1 

Cui 32.3 24.0 20.0 15.0 

Oil 31.1 41.0 43.0 45.0 

Electricity 28.6 35.0 37.0 40.0 

hill 1 00.0 I 00.0 100.0 100.0 

135. Ou these bases the followin.g estimates of energy demand 1n "other industries" have been made 

TAILE 62. 

PROJECTION DF CONSUMPTION OF ENER&Y 
IN ''OTHER INDUSTRIES'' 

(•i IIi on I om11 of cot I IIPIICt .. nl) 

1860/1 1870/1 1875111 1880/1 
tASE I (71 &rooth) 

Totti Conau•ption 
ef Enuu 15.5 27.3 38.1 54.8 

If •hich: 

Cotl 11 auch 5.0 6.5 1.0 1.2 

Oi I Producta 5.8 11.2 17.1 24.1 

Electricity 4.6 8.8 14.7 21.1 

CASE II (8%1 lro•th) 

Tetel Conau•ption 
ef Enuu 15.5 31.1 48.1 72.2 

Of •h ich: 

Coel 11 auch 5.0 7.6 1.1 10.8 
Oi I Product• 5.9 1 3. 1 21.1 32.5 

Electricity 4.6 11. 1 11.2 21.1 

CASE Ill (101 &rooth) 

Tolel Conawoption 
of Enuar 15.5 35.5 80. I 13.5 
Of •hich: 

Coal 11 auch 5.0 1.5 12.2 14.0 
li I Products 5.9 14.8 21.2 42.1 
Electricity 4.8 12.4 22.5 37.4 

sz 



SUMMARY - ALL INDUSTHY 

136. We now summarise all our estimates of 
industrial consumption of energy. For convenience 

we bring together all the estimates made on the 
three different assumed rates of growti1 in separate 
tables: 

TABLE 63 

TOTALS OF PROJECTIONS OF ENERGY CONSUMPTION 
IN INDUSTRY 

(mi II ion tonnes of coal replacement) 

CASE I 

Assumed 7ll Growth 
of Industrial 
Product ion 

Iron and St•el 

Non-Ferrous Metals 

Fert i I iura. 

Huvy Chtllicalt 

Cement 

Tnt ilu 

Other Industries 

Tote I 

CASE II 

Assumed 8~ll Growth 
of Industrial 
Product ion 

Iron and Steel 

Non-Ferrous Metals 

Fert i I iura 

Huvy CheMicals 

Ce•ent 

Tnt i Ill 

Other Indus! r ies 

Total 

CASE Ill 
Assumed tOll Growth 
of Industrial 
Production 

Iron end Steel 

Non-Ferrous Metals 

Fer II listrS 

Heevy Chemicels 

Cuent 

Tnt i Its 

Other Industries 

Tot a I 

1960/1 197 0/1 1 975/6 

9.5 25.4 42.4 

0.5 2.B 3. 7 

0.8 9.4 1B.4 

1.2 3.B 6.0 

3.4 B.O 13.4 

7.B B.2 9.7 

15.5 27.3 39.8 

38.5 84.7 131.4 

9.5 29.3 52.4 

0.5 3. 1 4.5 

0.8 10. 9 20.3 

1.2 4.3 7.4 

3.4 9.2 1 B. 5 

7.B 8.9 12.0 

15.5 31.8 49.1 

38.5 97.5 1 62.2 

9.5 38. 1 66.5 

0.5 4.0 5.8 

0.8 14.3 25.7 

1.2 5.7 9.5 

3.4 12.0 21.0 

7 .6 1 0. 2 15.0 

15.5 35.5 60.9 

38.5 119.8 204.4 

53 

I 980/1 

B1 .0 

5.9 

32. 1 

11.4 

17.5 

12. 1 

54.6 

194. 8 

80.7 

7.8 

42.2 

15. 1 

23.3 

1 B. 0 

72.2 

257.3 

104.2 

1 0. 1 

50.5 

19.5 

30.0 

20.5 

93.5 

328. 3 
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TABLE 84 

SUMMARY OF PROJECTIONS OF DEMANDS IN. 
INDUSTRY FOR DIFFERENT TYPES OF ENERGY: 

(Million tonnu ol coal raplaoe•enl) 

CASE I 
1880/1 1870/1 1875/8 1880/1 

\ 

71 8rowth 88111 
Cokln1 Coal 11 IUCh (I) 8.4 18.4 31.2 42.8 

Non-Coklnl Coal 
at auch 8.8 14.2 18.2 22.8 

Oil Producta 8.8 28.0 43.4 70.1 

Electric ltr 11.8 25. I 38.8 58.3 

Total 38.5 84.7 131.4 194.8 

Oil Produclt 
torlllnaiUnlll) 1.5 4.0 8.7 10.8 

Eleclrlcltr (Tih) 11.8 35.8 55.1 84.8 

CASE II 

8%ll 8rowth 88111 

Cok ln1 Coal 8.4 22.3 38.4 58.5 
11 auch (e) 

Non-Coklnl Coal 
11 auch 8.8 18.4 22.4 28.7 

Oil Produclt 8.8 30.0 53.8 82.7 

Electrlcltr 11.8 28.8 47.8 78.4 

Tole I 38.5 87.5 182.2 257.3 

Oil Produclt 
(or Ill nal Un Ill ) 1.5 4.8 8.3 14.3 

Elactrlcltr (Tih) 11.8 42.8 87. a 112.0 

CASE Ill 

101 8rowth lull 

Cok I n1 Coal 
28.0 48.8 72.8 11 auch (t) 8.4 

Non-Cok I n1 Coal 
8.8 18.8 28.2 38.1 11 auch 

Oil Product• a.a 38 .I 87.8 117.0 

Electrlcltr 11.8 34.8 80.0 80.3 

Total 38.5 118.8 204.4 328.3 

Oil Produclt 
1.5 5.8 1 0.4 18.0 

(orlllntlunlll) 

Electrlcltr (Tih) 11 .8 48.8 85.8 128.0 

(a) luhed cokln1 coal ol 18·17" ash content. 
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CHAPTER 7 
Energy Use· in Agriculture 

137. Agriculture has absorbed in India hither
to relatively small amounts of commercial energy. 
The main sources of energy, other than human effort, 
have, of course, been provided by animals and by 
the non-commercial sources of energy. The use of the 
latter has been included in our estimates of the do-

mestic sector. In recent years there has, however, 
been an appreciable increase in the consumption of 
commercial forms of energy. The total rose from about 
1.7 million tonnes of coal replacement in 1953/4 to 
about 3.1 million in 1960/1. The recent trend is 
shown in Table 65. 

TABLE 65 
USE OF COMIIERC I AL ENERGY IN AGRICULTURE 

(Million tonnes 

1003/4 1954/5 1955/8 
Pet roleu• 
Products 11 1.3 1.4 1.5 
such. 

Coal 11 such 0.2 0.2 0.3 

Electricity 0.2 0.2 0.3 

Total 1.7 1.8 2 .I 

138. It will be seen that over this period the 
use of petroleum products has increased by about 
60%; the use of electricity has increased four-fold. 
The amount of coal required as such rose temporarily 
hut bas declined to about the original level. The 
total consumption has risen by about 80%, equivalent 
to about 9% a year. 

139. In the future we must expect a continuation 

of c oa I replacement) 

195617 1957158 1958/9 1959/60 1 960/1 

1.7 

0.3 

0.3 

2.3 

1.9 2.0 2.0 2 .I 

0.3 0.4 0.3 0.2 

0.6 0.6 0.7 0.8 

2.8 3.0 3.0 3 .I 

of much the same trend as tractors come into some
what more general use and electricity becomes 
available and more generally used for pumping and 
irrigation. 

140. We believe that it may be proper to assume 
that agricultural use of commercial energy will in
crease approximately as follows: 

TABLE 68 

PROJECTED USE OF COMIIERC IAL ENERGY 
IN AGRICULTURE 

(Mi IIi on tonnos of coal raplacenant) 

196 0/1 1970/1 1975/8 I 98QI1 

Potrolaum 
5.6 8.7 12.9 Products 11 such 2. 1 

Coal as such 0.2 0.2 0.2 0.2 

Elactriclty 0.8 3.9 8. 1 9.1 

Total 3.1 9.7 15.0 22.2 
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national growth rate. 141. We have not thought it proper to make 
alternative assumption& for different ratea of growth. 
Indeed one might very well see a more active policy 
to mechanise agriculture if it turned out that agri
cultural production was lagging and reducing the 

142. The regional distribution of energy con· 
sumption in agriculture in 1960/1 is shown in Table 
67. 

TABLE 87 

REBIONAL DISTRIBUTION OF ENERGY USE 
IN ABRICULTURE 

1880/1 
(Mil I ion tonne• COli rep iiCIIDinl) 

Non-coklna Oil Electr Icily Total 
Coal Producll 

All lnd II 0.19 2. 01 0.14 3.04 

En tern 0.02 0.20 0.02 0.24 

Northern 0.10 0.28 0.08 0.44 

Central 0.07 0.38 0.20 0.88 

Intern 0.58 0.04 0.83 

Soul her n 0.44 0.50 0.84 

Aeua 0.13 0.13 

143. For purposes of our estimates we have 
assumed that the regional distribution of energy re-

quirements in agriculture in 1970/1 will be ap
proximately as follows: 

TABLE B8 

ESTIMATED REGIONAL DISTRIBUTION 
OF ENERGY USE IN AGRICULTURE 

187011 
(Million tonnn COli repiiCIIIInl) 

Non-cok Ina Oil Electricity Total 
Coal Pr oduc II 

All lndll 0.20 5.80 3.80 a. 10 

Enllrn 0.02 0.84 0. 11 0.77 

Northern 0.10 0.85 0.45 1.40 

Centnl 0.08 1. 02 1. 01 2. 11 

Intern 1. 83 0.11 2. 01 

Southern 0.85 2.15 3.00 

0.41 0.41 
An•• 
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CHAPTER·e 
The Domestic Sector 

1. RECENT TRENDS 

144. The domestic sector presents quite ex
ceptional problems, both in terms of forecasting and 
in terms of the practical solutions of energy supply. 
A very large proportion of all the energy consumed 
in this sector (in terms of the replacement ratios that 
we have used, as much as 88% in 1960/1) comes from 
the great traditional noncommercial sources of energy 
• cow-dung, firewood and vegetable waste. And re
garding these sources, the statistical evidence has 
in the past been very insufficient. 

145. Fortunately, as it turns out, for our Survey, 
a large inquiry recently conducted 'by the National 
Council of Applied Economic Research into the ex
penditures and savings of rural families has brought 
together a great deal of important information re
garding the amounts of various fue Is used and the 
expenditures on them, where they were not freely 
available, by a stratified sample of about 9000 rural 

TABLE 68 

households, distributed over the whole of India. We 
have made great use of·the results of that inquiry, 
as well as of an ear1ier inquiry, made by the same 
body, into the energy consumption of families in the 
three largest cities - Delhi, Bombay and Calcutta. 

146. This rural sample inquiry has revealed a 
much larger dependence of rural households on fire
wood and a somewhat smaller dependence on cow
dung than h!'s usually been assumed in the past. The 
longer-term implications of this, which we shall con
sider later, are fully as serious as those which had 
been posed by the slightly greater assumed dependence 
on cow-dung. 

147. In Table 69 we present the best estimates 
that we can make on the basis of the available data 
of the use of commercial and non-commercial sources 
of energy for domestic purposes. We give these first 
in the original units of the energy sources concerned. 

ESTIMATES OF RECENT TRENDS 

OF DOIIEST IC CONSUMPTION OF ENERGY 

Commercial Source1 

Di I Product• 
((Million tonnea) 

Soli Coke (Mi II ion 
I onnu) 

Electricity (TWh) 

Non-Commercial Sources 

Firewood and Charcoal (a) 
(Mi II ion ton nos) 

Duna Cakes (Mi Ilion 
I onn01) 

laste Product• 
(Million tonnu) 

(a) Charcoal 

1 853/4 

1.2 

1.5 

0.7 

66.3 

46.4 

26.4 

in terms of 

148. In Table 70 we present the same data in 
terms of millions of tonnes of coal replacement. In 
order that, in the I iteral sense of the words, .the 
amounta of coke or kerosene shall be those whtch 
would replace in actual practice the amounts of 
firewood or dung concerned, the replacement ratios 
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1858/8 196 0/1 1 8621.1 

1.7 2.0 2.4 

2. 1 1.8 1.7 

1.2 1.5 1.7 

IJI. 7 1 DO. 0 101.6 

52.7 54. D 54.8 

28.9 30. 7 31.1 

firewood I o produce it. 

take account of .the different types of ~t?ve ~orma~ly 
used and of the different thermal efftctenctes wtth 
which the different fue Is are normally consumed. The 
replac erne nt ratios that we have used for the non
commercial sources of energy are based on the 
amounts of each non-commercial fuel required to re-



place 8 tonne of cole and on the amount of coal re
qllired to male that cole. The ratios employed have 

been as follo,.·s: 

1 tonne of soft coke 

1 tonne of dried dung 

1 tonne of firewood 

1 tonne of .. -..ste 
products 

requires for manufacture and 
thus= 1.50 tonnes of coal 
replaces 0.27 tonnes of soft 
coke = 0.40 tonnes of coal 
.,,places 0.63 tonnes of soft 
coke = 0.95 tonnes of coal 
replaces 0.63 tonnes of soft 
coke = 0.95 tonnes of coal 

TABLE 70 

1 tonne of kerosene replaces 4.33 tonnes of soft 
coke= 6.50 tonnes of coal 

149. Table 70 thus presents the same data as 
was included in Table 69 in terms of tonnes of coal 
replacement. It will be seen that, of the total of 
energy used in the domestic sector in 1962/3, aboat 
57% was represented by firewood, about 13% by dung 
cakes, and about 18% by waste products. The newer 
sources of commercial energy represented only about 
12% in total; kerosene accounted for about 9% and 
domestic use of electricity foc only 1%. 

ESTIMATES OF RECENT TRENDS 

OF DOMESTIC CONSUMPTION OF ENERGY 

(Million tonnn ol coal up11ceaent) 

Co .. erclal Sources 

Oil Products 

Soft Coke 

Eloctricltr 

Total 

Mon-co .. ercial Sources 

Fi r .. ood and Chor
coal (I) 

Ouna Cakes 

IIIII Products 

Total 

Crond Total 

1953/4 

7.7 

2.2 

0. 7 

10.8 

62.2 

18.6 

25.1 

125.9 

136.5 

1856/8 

10.7 

3.1 

1.2 

15.0 

88.3 

21.1 

28.4 

137.8 

152.8 

I 980/1 

12.8 

2.8 

1.5 

17.2 

85.3 

21.8 

28.2 

148.1 

183.3 

1862/3 

15.7 

2.8 

1.7 

20.0 

88.8 

22.0 

28.8 

148.4 

168.4 

(I) Charcoal in toru ol firewood to produce it. 

150. It is of very great practical importance to 
be able to judge what has been happening in recent 
,...ars to domestic consumption as a whole and to its 
composition. It has commonly been said that kerosene 
bas in recent years been largely substituted foc the 
non-conwnercial forms of energy. 

151. Regarding recent trends of consumption of 
domestic energy there are no satisfactory direct 
statistical data. There are no earlier inquiries, com
parable to those .that we have used, which can throw 
certain light onto the trends. We do, however, have 
known data foc the past nine years of the consumption 
in the domestic sector of the various commercial 
fuels- soft coke, kerosene and electricity. From their 
variations and from reasonable assumptions regarding 
the total consumption in the domestic sector, certain 
inferences can be drawn. 

152. In Annex 1 we have set out in more de
tail the attempts that have been made to analyse the 
probable trends. Two alternative assumptions have 
been made: first, that tots! consumption of energy per 
head in the domestic sector has remained constant 
throughout the past nine years and total consumption 
has risen only in proportion to the increases of 
population; second, that the consumption per head in 
the domestic sector has risen by about 4Y.% during 
the nine year period - a rate that would about corres
pond to the income elasticity disclosed in the survey 
of energy consumption in the big cities. . · 

153. - The latter assumption seems to us the 
more probable one, and the estimates baaed on it 
have been used in our further analysis. It is supported 
by the following considerations. Even today, in the 
areas covered bv the rural survey and corresponding 



to the consumption habits of 365 millions out of the 
total population of abqut 445 millioua in 1962/3, less 
than 4% of all kerosene bought was used for cooking; 
in the big cities, taken as a group (and greatly in
fluenced by the widespread use of kerosene for cook
ing in Bombay), about 60% of kerosene bought in 
1958, when that survey was made, was bought for 
cooking; but the total for the country represented 
only about 9% of all kerosene sold. Thus the greater 
part of the increase of 73% in consumption per bead 
of kerosene and almost the whole of the 106% increase 
of the consumption per head of electricity since 
1953/4, represented an addition to expenditure on 
lighting or on faua, air-conditioning and the like and 
not a substitution for the use of non-commercial 
fue Ia in cooking. One can at the same time set an 
upper limit to the probable increase of domestic con
su...,tion per bead. The increase of consumption of 
kerosene and electricity beyond that necessary to 
balance the growth of population would represent an 
increase of a little over 7% in energy consumption 
per bead. A part of this, however, 'was almost cer
tainly used to replace non-commercial energy for 
cooking; thus the net increase of all consumption 
per bead in all forms of energy, commercial and non
commercial, was likely to have been less than 7%. 

154. On the basis of these estimates, total 
consumption of energy in the domestic sector is 
calculated to have increased over the nine years 
195.3/4 to 1962/3 by about 31.8 million tonne a. Of 
this, 9.4 million tonnes represents the increased con
sumption of commercial fuels; 8.0 million of this, as 
measured in tonnes of coal replacement, has taken 

TABL£ 71 

the form of kerosene, (which has increued its share 
in the total market from 5.6% to 9.7%). At the same 
time there would appear to have been a large increase, 
estimated at 22.4 million tonnes, in the consumption 
of non-commercial fuels. These have probably cover
ed, that is to say, a little over two-thirds of the 
total increase. Any "substitution" of kerosene for 
non-commercial fuels bas taken place only in the 
somewhat esoteric sense that the share of kerosene 
in the growing market is greater; it has not implied a 
reduction of the probable consumption of non-com
mercial fuels - far from it. 

155. The consumption patterns of the rural and 
urban areas are markedly different. There are at the 
same time wide differences between different parts 
of the country. The rural areas depended in 1962/3 
to the extent of 91% on non-commercial fue Is; the 
biggest cities depended only to the extent of one
third on non-commercial fuels and to the extent of 
two thirds on commercial fuels; the smaller towns, 
about which less information is available, probably 
consumed about one fifth of their energy in com
mercial forma and four-fifths in non-commercial. 

156. In terms of the differences between urban 
and rural consumption, our estimates for 1962/3 show 
the following patterns; we must emphasise that the 
pattern of consumption in the smaller towns is very 
much a matter of surmise, built on the known total• 
for the commercial fuels and the probable consump
tion per head that is consistent with the average of 
the rural areas on the one band and the big cities on 
the other. 

ESTIMATED DOMESTIC CONSUMPTION PATTERNS 
IN URBAN AND RURAL AREAS 

1962/3 
(Million tonnu of 

Delhi 

coa I replacement) 
Other Rural Total 

Bombay Urban Areas 

leroeene 
Soft Coke 
Elactrlclty 
Totol 
Non-Co•marclal Fuels 
Fl rewood & Charcoal 
Duna Caku 
leate Products 
Tot II 

Calcutta 

1.20 
0.90 
0.58 
2.68 

1.25 
0.04 
0.04 
1.33 
4. 01 

" 29.9 
22.4 
14.5 
66.8 

31.2 
1.0 
I.D 

33.2 
1 DO. D 

Areas 

3.80 
0.40 
0.89 
5.09 

14.18 
3.42 
4.62 

22.22 
27.31 

" 13.9 
1.5 
3.3 

18.7 

51.9 
12.5 
16.9 
81.3 

100.0 
Grand Total 
Conau11pt ion 
per Head(l) 0.41 0.39 
(tonnu) b 

(1) For purposes of International co:g:r:::;,i:fm:~e 1 

uuful to have ln
1
•1n1 :~:tkl~:caloria content of 

normal IIUaure11en ~ o d In terms also of coal with 
all fuela concorne • ~n 1 of 7QOO kcal/ka. 
the average hllocalor~a co~t;~WARDS A NEW ENER&V 
uud In tho O.E.E.C. epor. domestic consumption 
PATTERN IN EUROPE. 1 1h' 1 1 ~';:a:e 81 follows in terms 
per head "" Y be II ma • • 
of pr imery eneru raqulfe"'"nts. 
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" 10.70 7.8 
1.30 0.9 
0.23 0.2 

12.23 8.9 

81.33 59.4 
18.50 13.5 
24.96 18.2 

" 15.70 9.3 
2.60 1.6 
1. 70 1. 0 

20.00 11.9 

96.76 
21.96 
29.62 

57.4 
13.1 
17.6 

124.79 91.1 148.34 88.1 
137.02 100.0 188.34 100.0 

0.38 0.38 

bia cities 
other urban eroaa 
rural areal 
all India 

0. 24 t anna 
0.26 tonne 
0.26 tonne 
0.26 tonne 



157. There are "ide differences also between estimates we can make of the regional distribution 

tbe different regions. In Table 72 we present the best of domestic consumption in 19~0 11. 

TABLE 72 

REGIO~L DISTRIBUTION OF ENEISY CONSUMPTION 

IN THE DOMESTIC SECTOR 

1 960/1 

(Mi IIi on tonnes 

Reg ions Cok ina Non- Oi I 
Coal Cokina Products 

Coal 

All lnd i a 1. 31 1. 56 12.90 

Eastern 0.80 0.93 2.66 

Northern 0.23 0.30 1 . 09 

Central 0. 12 0. 15 1. 82 

les tern 0. 15 0.16 3.65 

Southern 0. 01 0. 01 3.14 

Ass• 0.01 0.52 

158. It wilt be seen from Table 73 tha·t tn 

general the consumptions per head of the various 
regions lie fairly close - in some cases very close 
indeed - to the national a\·erage. Only the ~estern 
Region. and the small Region of Assam, are at all 
considerably above the average. Only the Central 
Region is at all notably below the average. The dif
ferences between the rest are within the probable 
erTors of the estimates themselves. The regions 
differ appreciably. however, in their dependence on 
commercial energy. At the top of the scale is the 
J"estern Region, which in and around Bombay de-

o I coat 

E lee-
tricity 

1.50 

0.42 

0.21 

0. 17 

0. 33 

0.36 

0.01 

replace .. nt) 

Firewood Ouna los to Total 
cakes Products 

95.30 21 .60 29.2 0 163.37 

21.90 4.54 6 .60 37.84 

1 0.20 3. 05 3.20 18.28 

17. BO 7.34 7.10 34.50 

15.70 2. 26 4.00 26.25 

25.50 4.19 7.40 40.61 

4. 20 0.22 0.90 5.BB 

pends heavily in kerosene for cooking. The Eastern 
Region has a high dependence on commercial energy 
but, somewhat surprisingly, is not high in its total 
use of energy. At the bottom of the scale is the 
Southern Region, where, possibly as a consequence 
of climate, a slightly lower than average consumption 
per head of non-commercial fuels is associated not 
with a high but a low relative consumption of com
mercial fue Is. The Central Region, lowest of all 
regions in average consumption per head, was low 
also in 1960 '1 in the ratio of commercial energy 
per head. 

TABLE 73 

DOMESTIC CONSUMPTION, TOTAL AND PER HEAD, 

IN DIFFERENT REGIONS 

1 960/1 . 
(tonnes of coal replacement) 

co .. ercial C o~amerc i a I Non- Non- To tal Ratio of 
En ern Energy C011ne rc i a I Commercia I E ne r &Y Co111m1 rei a I 
(total) per head Energy E ne r &Y PO r par head to Total 

(total) Head. E ne ray 
(Million (I annes) (eillion ( t annal) (I annes) ' tonnes) tonnes) 

All 1 nd ia 17.27 0. 040 146.10 0. 335 D.375 1 0. B 

Eastern 4.BO D. 048 33.04 0.333 D.3B1 12. B 

Northern 1.83 0. 038 18.45 0.341 D.379 1 0. 2 

Centra I 2.26 D. 021 32.24 0.3 04 0. 325 8.7 

lestern 4.29 D. 071 21.96 0. 388 0.437 1B .4 

Southern 3.52 0. 032 37.09 0. 337 0.371 8.7 ,,,. 0.54 0. 042 5.32 0.409 0.451 8.2 
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159. The difficulties of making fnrl'casts for 
the future spring largely from diffieulties in inter
preting the full implications of the pres<•nt pattern of 
consumption. Today India l·onsurnes in Lotal some 
102 million tonnes of firewood (measured in original 
units), equivalent to about o.:.n tonne per l~ead, each 
year. Thr <·omplete recorded yield of all timber of 
all kinds cut in the forests of India amounts to 15.6 
million cubic metres, equivalent to auout 11.4 million 
tonnes. or this, naturally, only a fml'lion is available 
lor fi,..wood and •·harcoal ma~ing. The official sta
tistics for 1957 8 show the equivalent of 8 million 
tonnes available for this purpose-only some 8% of the 
national consumption of firewood. ~:ven if this greatly 
underestimates what actually comes from the forests, 
it is dear that the greater part of the firewood of 
India comes from the cutting of trees in open country 
or in areas not technically defined as forests and 
rep;ardin~ which no statistics exist. No·one knows 
what may be the •·onsequences to India of the con
tinuous cutting of timber on the scale on which 
it has been going on now for many decades. No-one 
~nows "hether the present rate of cutting can be 
"" intaincd only by progressive denudation of the 
Indian l'OUnlry-side. 

160. 1\e have attempted to discover how likely 
it may br that the growth of timber replaces the an
nual consumption. If one could assume that there 
was a widespread campaign to plant, for cutting as 
firewood, large areas with the quickly growing 
Austral ian blue gum (eucalyptus tree), we understand 
that a hectare of such trees, on a ten- year growing 
cycle will yield the equivalent of 6.2 tonnes a year. 
The present 102 million tonnes of consumption would 
require about 16 million hectares; a consumption of 
160 million tonnes, such as might be expected in 
another 15 years, (see estimate in coal replacement 
in paragraph 179 below) would require about 25 
million hectares. A village of 500 persons would need 
about 28 hectares to provide for it; a sraall town of 
10,000 inhabitants about 570 hectares. 

161. The total area required to ·meet India's 
prospective firewood requirements· is formidably 
large, even on the optimistic assumption that fire
wood yie Ids per acre can everywhere be raised to the 
standards achieved with these quick growing timbers 
under experimental conditions. The total present 
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area of forests technically classified as such is 
about 52 million hectares and that of culturable 
waste is recorded as about 21 million hectares. But 
of the forests about one quarter are defined as in
accessible for commercial purposes. And, as has 
been said in para. 159, the present yield of firewood 
per hectare, even if allowance is made fO'r unre
corded cutting, is very far below the level assumed 
in the above calculation. It would be a task of many 
years and involve very strenuous efforts to raise 
the out-turn of the present forests to the point where 
the growth of timber, not only for firewood but also 
fur all the other purposes for which India needs it, 
was adequatr. to cover consumption and to bring to a 
halt the progressive denudation which is now taking 
plaee. It will require, beyond question, the assign
ment to this purpose of considerable areas of more 
accessible land. 

162. In the absence of a vigorous campaign to 
increase timber growing, it is clear that within a 
reasonably short period of time the nation will have 
to depend increasingly on other forms of energy and 
will, indeed, be forced to do so by progressive 
denudation. 

163. The consumption of cattle dung now esti
mated is, as has been said, slightly smaller than. 
had earlier been supposed. About 200 million cattle 
produce annually, it has been estimated, about ll60 
million tonnes of wet dung, equivalent to about 230 
million tonnes of dry dung. The 55 million tonnes 
used as fuel in the domestic sector would represent 
a recovery and use for this purpose of about 25%. 
It has long been the objective of Indian agricultural 
experts to secure more use of dung as a fertiliser 
and less as a fuel. Any continuing increase of use 
for the latter purpose would be regrettable. 

, 164. The contribution of vegetable wastes of 
many different forms to the total of fuels is an im
portant one, amounting to some 31 million tonn~s, or 
about 18% of tlie whole. This is a source of energy 
that neither denudes the country side nor seriously 
impoverishes the soil and its use to supplement and 
relieve other forms of energy is welcome. The supply 
of vegetable waste may be expected to increase 
roughly in proportion to agricultural output and may 
double by 1975/6 if agricultural objectives are 
fulfilled. 



II. PROJECTIO'\S OF FIITliRE DE\1:\:'ID 

165. It is convenient to make the projections 
for the five year periods between 1960 'I and 1980/1 
in two stages. Allowances must be made both for the 
effects of growth of population and for the effects of 
an~ increase in domestic energy consumption that is 
likely to be contingent on the increase of income and 
expenditure per head. The effects of population growth 

TABLE 74 

EST I MATES OF FUTURE 

1 961 

Est i•ates (•i II ions) 

Total 436 

Urban 78 

Rural 358 

Assu•ed 

Division ( parcent) 

Total 1 DO. 0 

Urban 17. B 

Rura I 82.2 

167. Lsing approximately 0.39 tonnes per head 
f<r urban areas and 0.38 tonnes per head for rural 
areas, the total domestic energy consumption in each 

TABLE 75 

ESTIMATES OF DOMESTIC ENERGY 

will be considered first. 
166. In Table i4 there are presented working 

estimates of total population growth, slightly modi
fied from those set out in the Third Five Year Plan 
and extended to 1981. These have been divided be: 
tween urban and rural populations in accordance with 
the apparent trends of recent years. 

POPULATION 

1971 1976 19B1 

553 623 702 

1 06 123 143 

447 500 559 

1 DO. 0 1 DO. 0 100.0 

18.9 19.3 19.8 

Bl. 1 80.7 80.2 

of the above years, before making any allowance for 
higher consumption per head or greater efficiency in 
use, would be as follows: 

CONSUMPTION ON THE 

BASIS OF CONSTANT CONSUMPTION PER HEAD 

(Mi IIi on tonnes of coal 

1 960/1 

Urban 30.4 

Rural 132. 9 

Total 163.3 

168. It is less easy to judge what allowance 
should be made for the effects of higher income per 
bead, In the conditions of 1958, consumption per 
head increased (so far as can be judged from the 

1970/1 

41.3 

169.6 

210.9 

66 

replacement) 

1975/6 1960/1 

4B.O 55.6 

191. B 215.1 

239.8 270.7 

urban survey of the National Council of Applied 
Economic Research) hardly at all with increasing in
come at income below about Rs. 300. Above that 
level there was apparently an income elasticity of 



aboutl().4: a 10% increase of income and expenditure 
was likely to be associated with about 4% increase 
of expenditure on domestic energy. This upper range 
within which there were evidences of higher con
sumption with higher incomes affected about one 
quarter of total urban consumption. 

169. In practice such income elaaticity would 
appear to have been aasociated in 1958 with the use 
of electricity and other commercial forms of energy 
rather than with non-commercial forms, and probably 
also with the actual availability of electricity. 
Clearly the availability of electricity is to be ex
pected at lower income levels in 1981 than in 1958, 
and direct inference from the 1958 data is dangerous. 

170. By 1981 it is hoped that real consumption 
per head may be nearly doubled and electricity will 

TABLE 76 

be more widely available in rural as well as in urban 
areas. If so, it may be reasonable to regard about 
50% of the urban energy consumption as potentially 
falling by then into the area in which consumption 
rises with income. At the same time a smaller fraction 
of rural consumption is likely to be similarly situated. 
It will be assumed that this is true of 30% of rural 
consumption by 1981 and smaller proportions in 
earlier years. With more consumer durables using 
energy, the income elasticity may itself be higher; 
0.5 has been assumed. 

171. On the basis of these perhaps. somewhat 
conservative assumptions the following correction 
factors have been calculated to allow for the effects 
on increasing consumption per head. 

ESTIMATED PROVISIONS FOR INCREASED CONSUMPTION OF 
DOMESTIC ENERGY PER HEAD 
(1981 Consumption: 100) 

Urban 

Rural 

1980/1 

100 

100 

172. If the above provisions for higher domestic 
energy consumption per head are applied to the esti-

1970/1 

110 

1 06 

TABLE 77 

1975/6 

117 

11 D 

1960/1 

125 

115 

mates at constant consumption in Table 75, the fol
lowing final estimates emerge. 

ESTIMATES OF DOMESTIC ENERGY CONSUMPTION WITH 
INCREASING CONSUMPTION PER HEAD 

(Mi II ion t onnas 

1980/1 

Urban 30.4 

Rural 132.9 

Total 163.3 

1 981 : 1 00 1 o'O 

173. In normal circumstances it w~uld be. proper 
to include also an estimate for the mcreasmg ef
ficiency in the use of the energy and the declining 
input of primary energy per unit of fin.al P.roduct. 
In relation to domestic energy dem&nds •n this c~e 
no provision will be made for this .. The ca~culatJOn 
in terms of the coal replacement ratio does In eff~ct 
imply that, if transfer is made from non-c~mmerc1al 
sources to commercial, an economy of energy, 89 

usually measured, will have been achie'll.ed. While 

of coal replacement) 

19 70/1 1975/6 198Q/1 

45.4 58.9 89.5 

179.8 211. D 247.4 

225.2 267.9 316.9 

136 

67 

164 194 

there is likely to be some downward trend in the in
put of coal per kWh used .in the domestic .sector, a~
count is taken of this 10 another section of this 
survey. . 

174. It can be seen that the present rough esti-
mates suggest that the domestic demand for energy 
rna y increase by about 95% during the next twenty 
years, and require an addition of more. than 150 
million tonnes of coal replacement to meet 11. 



III. FrTl'RE SOrRCES OF 00\IESTIC &'1/ERGY 

175. The sources from which these increased 
demands rna,· be met involve matters of policy at 
least as mu~h as of forecasting. Ire begin, however, 
b,· settin~ out certain minimum considerations. 

. 176. ~e have estimated that, as a result of 
higher consumption of energy per head, the demands 

will increase by an additional 14.3 million tonnes by 
1970/1 and an additional 46.2 million tonnes of coal 
replacement by 1980/1 (,.ee Table 75 and 77 above). 
Almost the whole of this additional demand is likely 
to be a demand for commercial sources of energy, 
principally electricity and kerosene. On the basis of 
population growth, moreover, the demands for these 
two will increase by about 3.9 million tonnes by 
1970/1 and 8.8 million tonnes by 1980/1. 

Table 78 

IINIMUI INCREASE OF DEMANDS 
FOR KEROSENE AND ELECTRICITY 

IN THE DOMESTIC SECTOR 

(lillian tonnes of coal raplacuoent) 

1 960/1 1970/1 1980/1 

Increases frc11 
population arowth 

Increases fr~ 
higher consu•ption 
per head. 

Tala I I ncteases 

Actual 1960/1 14.4 

Total 14.4 

1960/1 : 1 00 100 

177. These calculations take no account, bow
ever. as yet of the ways in which the main basic 
domestic demands for cooking may be met. These 
are issues, as we have said, of national policy. 

178. If we confined ourselves to forecasting 
trends, we might reasonably estimate that the total 
demands for energy in the domestic sector might be 

3.9 8.8 

14.3 46.2 

18.2 55.0 

14.4 14.4 

32.6 89.4 

226 482 

met by some such pattern of energy sources as those 
shown in Table 79 below. This pattern assumes that, 
following the trend of the past nine years, the amount 
of conunercial energy doubles each ien years, while 
the remainder of the demand is met from non-com
mercial sources 

TABLE 79 

POSSIBLE TRENDS IN OOIESTIC ENERGY CONSUIPTION 
IN THE ABSENCE OF POLICY CHANGES 

(lillian tonnes.af coal roplocuent) 

Increases of De•af'lis 
••• , 1960/1 

Ket fro• Increases 
of Co••ercial Sources 

Met fro• Increases 
of Non-Co••erciel 
Sources 

Total Duands 

Total 

1960/1 

17.2 

146.1 

163.3 

68 

1970/1 

82.0 

17.5 

44.5 

34.7 

190.5 

225.2 

1980/1 

153.7 

52.5 

I 01 .2 

89.7 

247.3 

317.0 



179. If, f~r th.e m~ment.' we may follow through 
the logic of this Situation, It would involve approxi-

TABLE BD 
POSSIBLE I MPL I CAT I DNS FOR 

mately the following consequences for the individual 
sources of non-commercial energy: 

INDIVIDUAL SOURCES 
OF NON-COMMERCIAL ENERGY 

(Mi IIi on tonnes of 

1 960/1 
Firewood and 
Charcool 95.3 

Cottle DunK 21.6 

Woste Products 29.2 

Total 146.1 

180. Waste products have been assumed to in
crease roughly in proporti<•n to expected agricultural 
output. The other sources are assumed to be con
sumed in the proportions of 1962/3. 

181.. The amounts of firewood cut would increase 
by about 28% by 1970/1 and by more than 60% by 
1980/l. On the basis of the present, and possibly 
excessive, cattl~ population, the recovery ratio of 
dung used as fuel to the estimated tots! of all dung 
would have to increase from about 25% in 1960/1 to 
about 33% in 1970/1 and to over 40% in 1980/l. 

182. It is very clear that, long before such re
sults come into effect, the ordinary economic forces 
of scarcity of firewood and dung cakes and the urgent 
need to find other means of cooking would enforce 
substitution of other fuels for the traditional fuels. 
But it is the task of policy to see such trends and 
dangers in advance and to take measures to avert 
them before they become so imminent as to be, in the 
short term, insurmountable. 

183. We are convinced that the nation's domestic 
fuel policy should be addressed to the achievement 
of two objectives: 

(i) Vigorous measures should be taken to se
cure that the growth of wood for use as firewood 
replaces the annual cutting of such wood. The 
responsibility for this should, we suggest, be 
placed unambiguously on the Minist~y of Fo?d 
and Agriculture, and a special division be added 
to the Ministry with responsibility for these 
matters. It should be instructed to examine, in 
consultation with the state governments, the 
area of commercially accessible forest which 
in each State would be neC'essary, having regard 
to other timber requirements, to meet the prob
able firewood needs of the State; to take all 
necess8ry measures to secure that a sufficient 
area shall be planted with suitable trees to 
meet this need; and to secure that a suitable 
organisation shall be established for the pro
tection of the growing timber and the control of 

coal 

69 

replacement) 

197 D/1 198011 

121.8 154.6 

27.6 35.1 

41.4 58.4 

190.8 248.1 

its cutting. 
(ii) Provision should be made for the substi
tution, wherever practicable, and in particular 
in the larger cities, of commercial forms of 
energy, based on the indigenous fue Is of India, 
for the present non-commercial forms. Since it 
is unlikely that India will be able to afford the 
very large oil imports that would be implied in a · 
widespread substitution of kerosene for firewood, 
all possible encouragement should be given to the 
further expansion of already existing policies of 
building low temperature carbonisation plants 
and of production and distribution of soft-coke, 
briquettes, and similar do.nestic fuels based on 
coaJ or lignite; research should be conducted 
with all possible urgency into the use for do
mestic purposes of any grades of coallikely 
to be surplus; present research to improve the 
efficiency of domestic cooking stoves should be 
intensified with particular emphasis on the design 
and development of domestic cooking stoves 
which can make use of such fuels; active meas
ures should also be taken for the popularisation 
of such fuels. 

184. There are various measures open to the 
Government of India to discourage the use of fire
wood, particularly in the towns, and to encourage 
the substitution of commercial fuels. Such measures 
include the possible uses of taxes or octroi duties 
on the one hand, and the stimulation and even the 
temporary subsidisation of alternative commercial 
sources of energy on the other hand. 

185. It is difficult at this stage to predict how 
rapidly the measures for the increase of firewood 
supplies that we recommend will result in sufficient 
additions to the available supplies to meet the grow
ing demands. We recommend that the situation be 
reviewed not later than in 1970/1, since any failure 
to expand firewood supplies is likely to have immedi
ate repercussions on the plans to produce or import 



l'Omnlt~rcial r\lrms of energ~·. "If the Government of 
India. should nnt accept our recommendation for a 

'f'r~· \"i gt""~rous polil·~· for the expansion of firewood 
suppli~s. st~ps "ill immediately be necessary to 
e•pand uther forms of domestic energy. 

186. \l~anwh ile we think that in making its own 

plans for the de,·~lupment of the industries providing 
th .. commercial fu~ls. the Government should assume 
that. bnond 1965 6. the upward trend of the non-com
m.-rcial fuels "ill be restricted and that provision 

must be made for meeting a greater part of the in
creases of domestic energy demands than in the 
past from commercial sources. The figures that we 
have included in Table 81 represent the greatest 
dependence on non-commercial sources and the least 
dependence on commercial sources that is possible 
with a very vigorous policy of firewood expansion. 
Making these assumptions, we have estimated the 
demands from different energy sources for meeting 
the total demand to be approximately as follows: 

TABLE Bl 

ESTIIMTED DEMANDS FOR VARIOUS SOURCES OF ENERGY 

REQUIRED BY THE DOMESTIC SECTOR 

(Mi II ion ton111s of coal replacement) 

1960/1 1970/1 1975/6 

Co•aercial Sources 

Di I Products 12. 9 2B.D 41.D 

Coal and Coke 2.8 9.2 20.0 

Eleclricity 1.5 5. 1 8.0 

Tolal 17.2 42.3 69.0 
Non-Coaaercial Sources 

Fireoood & Charcoal 95.3 115.7 124.0 

Dung Cakes 21.6 24.0 25.0 

laste Products 29.2 43.0 50. 0 

Tota I 146. 1 182.7 199.0 

All Sources 163.3 225.0 268.0 

187. In terms of the original units of these 
,·anous sources the amounts estimated in Table 81 
"ould be as follo,.s: 

TABLE 82 

ESTIMATED DEMANDS OF THE DOMESTIC SECTOR 

1960/1 1970/1 1975/6 
Coaaercial Sources 

Oo I Products 2.0 4.3 6.3 (ai II ion tonnes) 

Coal <• iII ion 2.8 9.2 20.0 tonnes) 

Electricity ( Tlh) 1.5 7.3 11.4 

Non-Coa•ercial Sources 

Firewood (•i IIi on 
t annes) 100.0 121. 0 130.0 
Dung Cakes 
(•olloon tonnes) 54.0 60.0 63.0 
laste Products 
<••I lion tonnes) 30.7 45.0 53.0 

70 

1980/1 

66.0 

28.0 

14.0 

108.0 

125.0 

25.0 

59.0 

209.0 

317.0 

1980/1 

10.2 

28.0 

17.0 

131. 0 

63.0 

62.0 
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188. We have not thought" it necessary to pre
sent three alternative estimates of the demands for 
d,lmt>-st ic en erg~·. corresponding to the alternative 
r-at~ of economic groy,1h that we have considered 
in the case of other sectors. The growths of demand 
in the domestic sector spring very largely from in
crease of population. The element of increased con
sumption per head is only in part a consequence of 
increased income per head; it is partly a conse
quence of the increased availability of electricity 
and of changing consumption habits. While there is 
unquestionably some repercussion of differing rates 
of gro"1h of personal expenditure on the consumption 
of domestic energv, the differences between the 
rates we are considering are probably not of such 
magnitude as greatly to modify the more general 
estimates y,·e have made. 

I\ . RF:GIO\AL PROJECTIO'<S 
OF 00\IESTIC DE.\1:\\DS 

189. If practical policies are to be worked out 
to deal with these emergent problems of the domestic 
sector~ it is necessary to form some ideas of the 
,·olumes of demands for commercial energy that are 
likeh· to arise in differe'lt regions. We have at-

tempted, therefore, to make some estimates of the 
probable orders of magnitude. 

190. To make such estimates we have made 
some necessary preliminary assumptions. We have 
assumed firstly, that, as supplies of firewood and 
dung cakes are reduced, they are reduced in the same 
proportions in each of the different regions. This 
is, we realise, unlikely to happen in practice, but, 
in the abse nee of a very detailed and lengthy re
search which was not practicable in the time at our 
disposal, we have thought this a reasonable assump
tion to establish rough orders of magnitude. Secondly. 
we have assumed that the levels of consumption 
will rise in about the same proportions in all regions. 
We have assumed a very slightly larger rise in the 
Central Region, where standards have been some
what lower than elsewhere. 

191. In Table 83 we have set out, for all the 
different regions, the assumed total consumptions 
per head of domestic energy, the estimated supplies 
from non-commercial sources, on the assumptions 
stated in the laat paragraph, and the supplies from 
commercial sources that will be auded to fill the 
gaps. 

TABLE 13 

ESTIMATED REGIONAL REQUIREMENTS 

OF DOMESTIC ENERGY FROM COMMERCIAL SOURCES 

( t onnes of coal replacuent) 
Estiaated Estimated Required Estimated Estiaatad 
Toto I Supplies of Supplies Popu I at ion Total 
Consu•ption non-Ctlllller- of Contmer- Dome It ic 
of Do•est ic cia I Eneru cial EneriY (a i I I ions) Demand for 
Ene r IY Per per Head per Head Com111 rc ial 
Head Entr 1Y 

(ao llo on tonnes) 

1970/1 
A II India . (07 .330 .077 553 42.34 

'!-
< 

Eastern .(09 .330 .078 126 8.88 • 
Horthern . (07 .341 .065 61 3.91 

Central .368 . 311i . 064 134 8. 58 
lestern .470 . 3 :ill . 114 76 1.88 
Southern . 398 . 334 .065 138 8.01 
lssaa .411 . 3110 .120 17 2.84 
1960/1 

All India .452 . 291 . 154 702 1 01.00 
Eastern .(55 .2 91 . 157 160 24.75 
Northern .(53 .3~ .145 77 11.00 
Central . 418 . 275 .143 1 71 24.08 
leste rn .522 . 318 . 203 86 18.20 
Southern .U2 . 301 .141 177 25.51 
Ass a• .5(0 . 328 .211 21 4.37 

n 



192. We have gone on to estimate, in the light 
of these aggregate requirements in each region, how 
the various regions would be likely, on the basis of 
recent experience to distribute their demands between 
the various commercial sources of energy - coal, 
oil products and electricity. On the basis of recent 
experience, we would expect to get distributions in 
1970/1 and 1980/1 in about the proportions shown in 
Table 84. 

193. The estimates given in Table 84 are de
signed only to establish rough orders of magnitude as 

TABlE B4 

a general guide to policy. They are based on very 
static assumptions regarding the relative avail
abilities and popularities of particular fuels. If new 
coal mines, for example, are opened up in outlying 
regions, or if active measures are taken to make coal
based fue Is more readily available and more ac
ceptable, the proportions may be appreciably changed. 
But it must be remembered that the present distri
bution has a solid foundation in relative costs, re
flecting costs of transport, and that changes are 
likely to be minor rather than dramatic. 

ESTIMATED DISTRIBUTIONS OF DOMESTIC DEMANDS 

IN REGIONS BETWEEN 0 IFFERENT COMMERCIAL FUELS 

1970/1 AND 1980/1 

( Mi II ion tonnes of coal rap lacament) 

Coal 0 i I Produc Is Electricity Total 

197 0/1 

All I nd i 1 8. 18 28.00 5.14 42.32 

Eastern 4.99 3.78 1. 21 9.98 

Northern 1. 75 1.54 0.69 3.98 

Central 1. 50 B .14 0.95 6.59 

Was tern 0. 61 7.01 0.67 B. 69 

Southern 0.06 7.59 1.37 9. 04 

Assam 0.05 1.94 0.05 2. 04 

1960/1 

All India 26. DO 66.00 14.00. 106.00 

14.99 11.12 3.25 29.36 
Eastern 

5.59 5.54 2. 00 13.13 
Northern 

4.87 15.69 2.75 23.51 
Central 

2. 19 12.46 2 . 11 16.76 
leo tern 

0.25 17.77 3.76 21.60 
!twthern 

0. 12 3.21 0.·11 3.44 
Assam 

73 



CHAPTER 9 
Final Estimates of Demand 

194. In the last chapters we have set out our 
estimates of the possible demands for energy in 
India on the basis of sector-wise calculations. We 
summarise the results of these calculations in Table 
85 and Figure 6, in terms of the amounts of energy 
calculated to be demanded by the different sectors 
we have analysed. 

195. Certain broad conclusions emerge, quite 
independently of the precise accuracy of individual 
figures. In 1953/4, the energy absorbed in the do
mestic sector. including non-commercial fuels, repre
sented about 74% of total energy; by 1970/1. it is 

estimated to represent only about a half of total 
energy, and by 1980/1 no more than two-fifths. In 
1953/4 non-commercial energy represented 68% of 
the total of energy supplies; in 1970/1 it is estimated 
to represent a little less than one-half and by 1980/1 
only about one-quarter of the total. Thus a revolution 
is taking place in the whole energy system of India. 
Industry and transport together, which form the two 
main users of energy by the modern economy, ab
sorbed about 23% of total energy in 1953/4 and 29% 
in 1960/1; they are expected to absorb over 40% by 
1970/1 and just under 60% by 1980/l. 

TABLE 85 

SUMMARY OF SECTOR-WISE ESTIMATES OF DEMANDS FOR ENERGY 
(Million tonnes of coal replacement) 

CASE I (5% growth) 0 196~/1 1970/1 
Transport (a) 
Industry (b) 
Domestic 
Agriculture (a) 
Others 
Energy Sector (b) 

Total All Fuels 

Total Commercial 
Fuels 

CASE II (6% growth)" 

Transport (a) 
Industry (b) 
Domestic 
Agriculture (a) 
Others 
Energy Sector (b) 

Total All Fuels 

Total Commercial 
Fuels 

CASE Ill (a growth) 0 

Transport (a) 
Industry (b) 
Domestic 
Agricultu·re (a) 
others 
Energy Sector (b) 

Total All Fuels 

Total Commercial 
Fuels 

30.7 
39.6 

163.3 
3.4 
2.4 
3. I 

242.5 

96.4 

30. 7 
39.6 

163.3 
3.4 
2.4 
3. I 

242.5 

96.4 

30.7 
39.6 

163.3 
3.4 
2. 4 
3. 1 

242.5 

96.4 

55.3 
84.7 

225.0 
9. 7 
4.2 
5.1 

384.0 

201 .3 

61.8 
97.5 

225.0 
9.7 
4.2 
6.1 

404.3 

221 .6 

71.7 
119.8 
225.0 

9.7 
4.2 
8.2 

438.6 

255.9 
(a) Oil use in agricultural tractors (estimated 

tonnes in 1960/1) has been translerred from 
port (where jt is recorded tn Chapter 3) to 

1975/6 
75.5 

131 .4 
268.0 

15.0 
5.6 
7.6 

503. I 

304.1 

91.4 
162.2 
268.0 
15.0 

5.6 
9.3 

551.5 

352.5 

11 0.5 
204.4 
268.0 
15.0 
5.6 

12.1 

615.6 

416.6 
to be 0.3 M. 
road trans
agriculture. 

(b) F r all years after 1960/1 the requirements of blast 0 d coke oven gas to unde rf 1 re coke ovens 
furnace gas anted as requirements of the iron and steel 
have ~een :rearder to make 1960/1 comparable with the 
l~dus ry ... nose uent years 1.1 m. tonnes of coal re
ftgures ftohr su~ee~ added to the figures for industry and 
placemen as h y sector subtracted from those for t e energ . 

• Growth of national income 

75 

1980/1 
104. 4 
194.8 
317.0 

22.2 
7.5 

I 0. 2 

656. 1 

447.1 

134.8 
257.3 
317.0 

22.2 
7.5 

13.3 

7 52. 1 

543. 1 

165.3 
328.3 
317. 0 
22.0 

7.5 
17.0 

857.3 

648.3 
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196 .. Table 86 shows the results of the same 
calculations in terms of demands for different lypes 
of energy. It must be made clear at once that, since 
the generation of electricity will require large quanti-

ties of coal and some smaller quantities of oil, these 
do not represent the total deman.ds for coal or oil 
but those amounts of each which may be expected to 
be consumed as such. 

TABLE 88 

SUMMARY OF SECTOR-WISE ESTIMATES OF DEMANDS FOR DIFFERENT 

TYPES OF ENERGY 

(Mi Ilion tonnes of coa I replacement) 

1 960/1 1 97 0/1 1975/8 1 980/1 
CASE I 

Commercia I Fuel a 

Cokina Coal t product• 11.8 21.0 34.1 47.1 
Non-CokinJ Coal & producta 28.8 44.8 81. 1 76.0 
Oi I Product a as auch 39.1 94.4 145.5 226.5 
Electricity 18.9 41.3 83.4 97.5 
Tot a I Commercia I 98.4 201 .3 304.1 447.1 

Non-Commercia I Fuel a 

Firewood 95.3 115.7 124.0 125.0 
Duna Cakea 21.8 24.0 25.0 25.0 
lasto Producta 29.2 43.0 50.0 59.0 
Toto! Non-Commerclol 148.1 182.7 199.0 200.0 

GRAND TOTAL ALL FUELS 242.5 384.0 503.1 856.1 

CASE II 

Couorc Ia I Faels 

Coklna coal & producta 11 .8 24.1 42.0 82 .1 
Non-Coklnl Coal & producta 28.8 49.3 89.8 90.0 

3 9. 1 102.9 187.8 272.2 Oi 1 Products 01 such 
18.9 45.3 73.3 118.8 Electricity 
98.4 221 .8 352.5 543.1 Total Commercia I 

Non-Commercia I Fuel a 

95.3 115.7 124.0 125.0 Firewood 
21.8 24.0 25.0 25. Q Duna Cakea 
29.2 43.0 50.0 59. 0 Waste Product• 

148.1 182.7 199.0 209.0 Total Non-commercial 

GRAND TOTAL ALL FUELS 242.5 404.3 551 .5 752.1 

CASE Ill 

Commercia I Fuals 

11.8 31.4 53.2 80. 1 Cokina Coal & producta 
28.8 57.2 81.4 1111.3 Non-Coklnl Coal & producta 

115.5 195.1 319.9 Oi 1 Product a as such 39.1 
86.9 1 43.1 18.9 51.8 Electricity 

96.4 255.9 416.6 646.3 Total Commercial 

Non-commercia I Fuola 

95.3 115.7 124.0 125.0 
Firewood 24.0 25.0 25. 0 
Ouna Cakes 21.8 

43.0 50.0 59.0 
Waste Products 29.2 

182.7 199.0 200.0 
Total Non-commercial 146. 1 

GRAND TOTAL ALL ~UELS 242.5 438.6 815.8 857.3 
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197. In order to make clearer the meaning of 
these estimates in terms of the actual fuels con
cerned we have translated the various elements of 
the estimates of commercial energy in Table 86 
back into the original units of the types of energy 
concerned. The resulting figures are given in Table 
87. Certain points need to be borne in mind in 
interpreting these figures. The figures for oil pro
ducts rer·esent final consumption of energy products 
only; they exclude all non-energy products such as 
lubricating oils; they exclude refinery consumption. 

TABLE B7 

The figures for electricity represe"nt TWh of elec
tricity consumed by final consumers; they include no 
allowance for plant losse.s and distribution losses; 
they include both electricity generated by the utility 
stations, public and private, and that generated by 
non-utility plants for consumption in the associated 
industrial undertakings. We should again emphasise 
that the demands for coal, in particular, and for oil 
to a smaller extent, do not include the amounts used 
to generate electricity. 

SUMMARY OF SECTOR-WISE ESTIMATES OF DEMANDS 

FOR DIFFERENT TYPES OF ENERGY 

(in or i gina I 

196D/1 
Coking Coal 
& products 
(mi II ion tonnos) 

CASE 11.6 

CASE II 11.6 

CASE Ill 11.6 

Non-Coking Coal 
& products 
(mi II ion tonnos) 

CASE 28.8 

CASE II 28.8 

CASE Ill 2B.8 

Oi I Pr.oducts 
as such 
(mi IIi on t annes of products) 

CASE 6.0 

CASE II B.O 

CASE Ill 6.0 

Electricity 
(TWh) 

CASE 1 B. 9 

CASE II 16.9 

CASE Ill 16.9 

198. The effect of the various assumptions that 
we have ·made and of the calculations built on those 
assumptions is to suggest that on the basis of de-
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units) 

1 97 011 1975/6 19B0/1 

21.0 34.1 47.1 

24.1 42.0 62.1 

31.4 53.2 80.1 

44.6 61.1 76.0 

49.3 69.6 90.D 

57.2 81.4 1 D5. 3 

14.5 22.4 34.8 

15.8 25.8 41.9 

17.8 30.0 49.2 

59.0 90.8 139.3 

64.7 1 04.7 169.7 

74.0 124.1 204.4 

tailed sector-wise ana.lysis, we could expect the 
total demands for energy to increase to the following 
extents: 



TABLE88 

INCREASES OF ENERGY CONSUMPTION 

INDICATED BY SECTOR-WISE ANALYSES 
(mi II ion tonnes of coal replacement) 

196D/1 197 0/1 1975/6 1980/1 
CASE I 

5% per year national income growth and 
7% per year industrial production growth 

243 384 503 656 

CASE II 

6% per year national income growth and 
8!>% per year industrial product ion growth 

243 404 551 754 

CASE I II 

7% per year national income growth and 
10% per year industrial production growth 

243 439 616 857 

199. It is natural that the differences between 
the compound growth rates should make themselves 
evident principally in the much more distant years. 

200. It is useful at this stage to return to the 
macro-economic estimates made for purposes of a 
check in Chapter 4. On the basis of the relation 

established between growth of national income and 
growth of energy consumption, the expected growths 
of energy consumption, with the alter native as
sumptions of national mcome increase were as 
fqllows: 

CASE I 

5% per 

CASE " 
6% per 

CASE II I 

7% per 

TABLE 89 

INCREASES OF ENERGY CONSUMPTION 

INDICATED BY NATIONAL INCOME PROJECTION 

(million tonnes of coal replacement) 

1960/1 1970/t 

year national income growth 

243 393 

year national income growth 

243 424 

year national income growth 

243 446 

1975/6 1 98 0/1 

505 642 

581 779 

635 895 

201. The third method of projection established 
a relation between the non-domestic consumption of 
commercial en.ergy and the growth of industrial pro-

duction as a whole. That method g&.ve us the estimates 
for the commercial sources of energy alone. 
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TABLE 90 

PERCENTAGE INCREASES OF COMMERCIAL ENERGY ALONE 
INDICATED BY PROJECTIONS OF INDUSTRIAL PRODUCTION 

1960/1 1970/1 1 975/6 1 980/1 

CASE 

7'1, per year industrial production growth 

79 152 222 312 

Plus estinated requirements of domestic sector I or commercial fuels 

17 

Total 96 

CASE II 

42 

194 

69 

291 

108 

42 0 

8~'1, per year industrial production gr ... th 

79 l 1;!0 272 410 

Plus estimated requirements of domestic sector I or commercial fuels 

17 

Total 96 

CASE 111 

42 

222 

69 

341 

1 08 

51B 

1 Qt, per year industrial production grCMth 

Plus est in~~ted requirements 

Total 

79 

of domestic 

1 7 

96 

202. The sector-wise estimates in fact gave the 
following increases of consumption of commercial 
encr . .;y only (c.f. Table 85 above): 

TABLE 91 

214 

sector I or 

42 

256 

commercial 

345 

I ue Is 

69 

414 

532 

1 08 

640 

EST I MATED DEMANDS FOR COMMERCIAL ENERGY ALONE 
INDICATED BY SECTOR-WISE ANALYSES 

(m iII ion tonnes of coal 
1960/1 1 97 0/1 

CASE 96 

CASE II 96 

CASE Ill 96 

203. It wi II be seen that in each case the 
sector-wise analysis has resulted in estimates of 
the probable demands both for. energy as a whole and 
for commercial energy alone very close indeed to the 
rather crude macro-economic estimates. While .the 
macro-economic estimates are valuable as checks, 
the more searching sector-wise analyses are more to 
be trusted. l'ie shall continue to use the results of 
those analyses in our further discussions. 

201 

222 

256 

204. It remains, therefore, to consider which 
of the alternative sets of assumptions represented by 
our three Cdses most nearly represents the probable 

80 

replacement) 
1975/8 198011 

304 447 

353 543 

417 648 

future trend of the Indian economy. The final decision 
regarding that is necessarily a decision for the Govern
ment of India, advised by the Planning Commission. 
It has, indeed, been our purpose in drafting this report 
to present alternative possibilities which may corres
pond to the needs of India whichever of various alter
native growth paths is in fact adopted. 

205. There are, however, some special con
siderations, relevant to the special problems of 
energy planning, to which it is proper that we should 
draw attention. The demand for commercial energy IS 

increasing rapidly; over the five years 1957/8 to 



1962/3 it increased by 49%, equivalent to over 8% a 
year. If planning proceeds at any moment slightly too 
fast, demand wlll o_vertake supply rapidly. On the 
other hand, the penod of construction of plant i 

I 
. s 

very o_n~ - m most cases eight to ten years. It is 
ve ~ difficult ~t short notice to remedy a shortfall. 
Wh1.l~ . the. capital. cos.t of construction of energy 
facilities IS very h1gh, 11 remains true that all studies 
that have been made of the relative costs to the 
nation of slightly surplus capacity on the one hand 
and of slightly inadequate capacity on the other have 
de_monst~ated the smaller cost incurred by constru
ction slightly-but not, of course, excessively- in ad
vane e of demand. 

206. This is particularly relevant to the cir
cumstances of India. There has, for some years past, 
been bot_h a shortage ?f e_lectricity generating capacity 
~nd a~ ma~equate distr.Ibution. system. Part of any 
1mmed1~te mvestment w1ll go In that industry to the 
overtak mg of arrears of demand and to catching up 
with the stream of new demands that are constantly 

arising. 

207. The estimates that we have presented 
above rep_resent in relation to electricity appreciably 
lower estimates than those on which the State Boards 
have collectively been working in planning their new 
developments. ~e hope that this will mean that by 
1970/1 there will be more adequate gross margins 
between scheduled capability and peak load than 
have recently existed. If in fact the margins prove 
to be excessive, the rapid growth of demand that we 
foresee between 1970/1 and 1975/6 will quickly act 
as corrective, provided that over-investment is not 
continued. 

208. In the light of our studies of demand we 
believe that it would be wise for the time bei;g to 
plan energy developments beyond 1970/1 on the 
basis that the total demands for energy are likely to 
be of the orders of magnitude set out below when 
measured in the terms of coal replacement that we 
have used: 

TABLE 92 
RECOMMENDED BASES FOR COMMERCIAL ENERGY PLANNINB 

(II Ilion tonnos 
1 960/1 

CASE I 

Total Energy 243 

Commercia I Erugy 98 

CASE I I 

Total Energy 243 

Comma rcial Eno r gy 98 

CASE I II 

Total Energy 243 

Commercial Energy 96 

209. The uncertainties surrounding the choice 
of the best basis for future energy planning arise 
predominantly from the uncertainties of the future 
rate of growth of the Indian economy which will be 
adopted by the Government of India on the advice of 
the Planning Commission. When a final decision has 
been reached, it Would not be difficult on the basis 
of the analysis of this report to estimate the cor
responding probable energy requirements. 

•210. Meanwhile we would suggest that, in re
lation to 1975/6, planning of commercial energy 
should proceed immediately on the bas is that it is 
probable that demands will be not less than 350 
million tonnes of coal replacement and may have to 
be met at the higher level of 415 mill.ion tonnes. 
Thus ministries concerned should be prepared with 
plans that can be brought forward rapidly to meet the 
higher level of demand if there are signs that it is 

o I co a I replacement) 
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1970/1 1975/8 1980/1 

385 500 850 

200 300 445 

400 550 750 

220 350 540 

440 615 850 

255 415 645 

likely to arise. Similarly, in relation to 1980/1 we 
would suggest that planning of commercial energy 
should proceed immediately on the basis that it is 
probable that demands will not be less than 540 
million tonnes of coal replacement and may h11ve to 
be met·al. the higher level of 645 million tonnes. 

2ll. If actual plans are to be made, they will 
have to be made in terms of the provision of the 
primary sources of energy supplies of coal, oil, hydro
electricity and nuclear energy. In order to do this it 
is necessary to anticipate at this point the discus
sions of the subsequent chapter on electricity. In the 
light of considerations which will be set out there 
in detail, we think that it should be assumed for 
planning purposes that at the different dates, de
rna nds for electricity (measured in kWh) will be met 
in the following proportions from the different alter
native sources. 



TAIL£ 83 

PROBABLE PRIIARY SOURCES OF ELECTRICITY 
(PUCtRIIItl) 

1880/1 1870/1 1875/8 198011 

CASE 1 

Coel tnd li1nllt 52.8 38.2 48.0 48.7 
Oi I 5., 4.3 4.8 8.3 
Hydro 38.6 49.8 40.5 34.1 
Nuciu r 5.8 7.8 12.3 
Natural 111 I olhtr (1) 
eases 3.2 1 .3 1.0 0.8 
TOTAL 100.0 100.0 100.0 100.0 

CASE II 

Coal and li&nilt 52.8 43.8 47.2 47.8 
Oi I 5.8 4.4 4.4 ,8.4 
Hydro 38.8 45.5 38.8 32.3 
Nuclur 5.0 8.0 13.0 
Natural 1 other (I) ..... 3.2 1 .3 0.8 0.5 
TOTAL I 00.0 I 00.0 100.0 100.0 

CASE Ill 

coal and li1nit1 52.8 48.2 47.8 48.3 
Oi I 5.8 4.4 4.0 8.5 
Hydro 38.8 40.8 38.8 31.4 
Nuclnr 4.4 8.8 13.4 
Natural I othtr (I) 
&II II 3.2 1.2 0. 7 0.4 
TOTAL I 00.0 I 00.0 100.0 100.0 

(I) IIIII fur•ct 111 end coke ovtn au. 
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212. On these bases, the alternative total de
mands for the primary sources of energy would, in 
the three cases we have considered, be as follows: 

TABLE 94 
OEMANlS FOR PRIMARY SOURCES OF ENERGY 

(inoriainal units) 

COAL 
coal lor electricity 
aonoration (million tonnos) 

CASE I 
CASE II 
CASE Ill 

Cokina coal & products 
(Ill i II ion I onnos) 

CASE I 
CASE II 
CASE Ill 

Non-cokina coal & products 
(million tonnos) 

CASE I 
CASE II 
CASE Ill 

Lignite for electricity generation 
(million tonnos) 

CASE I 
CASE II 
CASE Ill 

OJL, 
Oi I Products lor electricity 
aonoration (million tonnos) 

CASE I 
CASE II 
CASE Ill 

Oil Products as such 
(mil.lion tonnu) 

CASE I 
CASE II 
CASE Ill 

HYDRO-ELECTRICITY 
Bross aenaretion of electricity (TWh) 

CASE I 
CASE II 
CASE Ill 

NUCLEAR 
&rosa aeneration of electricity (TWh) 

CASE I 
CASE II 
CASE Ill 

1960/1 

9. I 
9.1 
9.1 

11.8 
11.8 
11.8 

28.8 
2a. a 
28.8 

0.4 
0.4 
0.4 

8.0 
8.0 
6.0 

7.7 
7.7 
7.7 

83 -

1ll70/1 

18.5 
19. 0 
24.4 

21.0 
24.3 
31 .4 

44.8 
49.3 
57.2 

1.8 
3.7 
3.8 

0.9 
1.0 
1.1 

14.5 
15.8 
17.8 

34.8 
34.9 
38.1 

3.9 
3.9 
3.9 

1975/8 

-28.2 
31.0 
37.~ 

34.1 
42.0 
53.2 

61.1 
69.6 
81.4 

4.7 
4.9 
5.3 

1.3 
1.4 
1.5 

22.4 
25.8 
30.0 

43.~ 
49.2 
57.0 

8.5 
9.9 

13. 1 

1980/1 

39.3 
49.3 
80.9 

47.1 
82.1 
80.1 

78.0 
90.0 

105.3 

8.8 
8.8 
8.8 

2.4 
3.0 
3.7 

34.8 
'41. 9 
49.2 

58.8 
65.4 
78. a 

20.4 
28.3 
32.8 



CHAPTER10 
The Regional Distribution of Demands 

213. If the demands that we have set out in the 
last Chapter are to be met in terms of the deve lop• 
ment of actual resources, it is necessary to have 
some clear view as to the different J18rts of India in 
which different volumes of demand may emerge. In 
the process of making the sector-wise estimates dis· 
cussed earlier, we have made regional estimates in 
each case to enable us to see the full implications. 

214. In making these regional estimates, we 
have used such information as was available to us 
regarding the probable locations of the plants al· 
ready planned in the main industries that we have 
separately analysed. Beyond the periods covered by 
existing planning we have necessarily depended on 
the judgment of those who have made the estimates. 
They have based their judgments of the probable 
linea of development upon the known resources and 
economies of particular industries. But in estimating 
the probable locations of developments in other in· 
duatriea, account 'has been taken of the likelihood 
that it will be the policy of the Government of India 
to stimulate development of those industries which 
are not heavy energy users in the parts of India in 
which, for the time being, there is relative back· 
wardnesa in such factory industries. We are well 
aware that there are inevitable uncertainties in such 
estimates. We believe, none-the-less, that such an 
analysis can usefully establish probable orders of 
magnitude. But because of the uncertainties we have 
not thought it profitable to attempt to make estimates 
by States as well as by Regions. 

.215. For purposes of this analysis, we have 
taken six regions, following boundaries of States 
and corresponding to the regions which, in a broad 
sense reflect the different characteristics of energy 
supply in India. The six regions that we have taken 
are: 
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Eastern Region: Bihar, Orissa, West 
Bengal. 

Northern Region: Punjab, Rajasthan, 
Delhi, Himachal Pradesh, 
Jammu and Kashmir. 

Central Region: Uttar Pradesh, 
Madhya Pradesh. 

Western Region: Maharashtra, Gujarat. 

Southern Region: Madras; Kerala, Mysore, 
Andhra Pradesh. 

Assam Region: Assam, Tripura, Manipur. 

We have taken these regions, not only because at the 
time of the statistical work on this report they had 
seemed likely to form the Electricity Regions but 
also because they corresp011d in essentials to areas 
with and without access to certain coal fielda, to 
possible common aourcea of hydro or thermal elec• 
tricity, and to have common characteristics and 
problema. Since our statistical analysia waa com• 
pleted the final definition of the Electricity Regions 
has been made. There ia no Central Region such aa 
we had assumed. Madhya Pradesh has been added to 
the Western Region. Uttar Pradesh has been added to 
our Northern Region. Otherwise the Regions are as 
we had provisionally assumed. 

216. We give, in Tables 95 and 96, figures indi· 
eating the main economic characteristics of the 
Regions. As is well known, the Eastern Region and 
the Western were in 1960/1 the largest consumers 
of energy. They contained more than two-thirds of 
all large factor{. industry and 80% or more of the iron 
and stee I, non- errous and chemical industries. 



TABLE 95 
PERCENTAGE DISTRIBUTION OF POPULATION AND 
ENERGY CONSUMPTION BY STATES AND REGIONS 

1 960/1 

Eastern Ro1ion Populo I ion A reo All CDIIItllercial Electricity 
Energy Consumption 

Bihar 10.6 5.6 12.6 1 0. 8 

Or i aso 4.0 5.0 2.8 4.4 

last Ben1al 8.0 2.B 16.8 18.7 

Total 22.5 13.4 32.0 33.7 

Northern Raaion 

Punjab 4.8 4.2 8.4 6.8 

Rajasthan 4.8 11.0 2.8 1.4 

Delhi 0.6 0.1 (I) (I) 

Hillachal Pradesh 0.3 0.9 (I) (I) 

Jammu & KashMir 0.8 6.5 0.2 0.3 

Toial 11.0 22.7 9.2 B.5 

Cant ra I Region 

Ultar Pradesh 18.8 9.4 8.4 8.7 

Madhya Pradesh 7.4 14.2 8.7 3.8 

Total 24.2 23.6 15.2 1 0. 5 

lestern Region 

Maharasht ra 9.0 9.9 1 B. 2 17. 1 

Sujarat 4.7 6.0 6.8 8.4 

Total 13.7 15.9 23.0 23.5 

Southern Rei ion 

Madras 7.8 4.2 8.8 10.5 

urala 3.8 1.3 2.4 2.9 

lyl 0 re 5.5 6.2 3.8 5.9 

Andhra Pradesh 8.2 8.8 5.4 4.3 

Total 25.3 20.5 18.~ 23.8 

Ann Re11 on 3.3 3.9 2.5 0.3 

Grand Total All lnd ia 1 00.0 100.0 1 00.0 1 DO. 0 
(I) inc tilled in Punj eb 
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TABLE 88 

DISTRIBUTION BY STATES 

OF VALUE ADDEO IN INDIAN INDUSTRIES 
1880 

(In Factorlu of Sin to be Included In Survey of Indue! r 111) 

Reaicna Iron & Non- All C•••nt Tutllet Other All 
Steel flrrout Ch .. i· llllua- Indus-

eels triu triea 

Eastern Rea ion 

Bihar 37. 1 27.5 4.0 17.7 0.4 8.3 7. 1 

Orlan 2.5 0.4 1.3 1.0 

lui Benaal 38.0 41.3 17.8 18.8 22.7 22.3 

Total 78.8 88.8 21.8 17.7 18.4 30.3 30.4 

Northern Rea ion 

Punjab 1.1 0.3 o. 1 11.2 2.2 1.8 1.8 

Rajasthan 0.2 2.B 13.4 0. 7 1. I 1.0 

Deihl 0.4 1.3 2.B 1. 2 1.8 

Jaaau & lash•i r 0.2 0.1 0.1 

Hi•achll Pradeth 0.2 0.1 

Tote I 1.7 3.1 1.4 24.8 5.8 4.5 4.7 

Central Real on 

Uttar Pr aduh 1.8 0.7 3.4 8.3 7.8 8.4 

Madhya Pradeah 0.1 0.3 10.1 3.8 2.1 2.4 

Total 1.8 0. 7. 3.7 10.1 1 0.1 1 D. 0 8.B 

Western Rea ion 

Maharashtra 8.8 18.8 44.2 33.B ,25.5 27.7 

Gujarat 1.2 0.8 14.2 8.8 24.3 3.4 10.1 

Total 10.8 17.2 58.4 8.8 57.8 28.8 37.8 

Southern Raaion 

Madril 3. 1 i.7 8.2 20.3 1.2 10.8 7.1 

Kerale 0.2 8.3 8.7 1.4 2.8 2.4 

IIYIO re 2.7 0.3 1.5 7.8 2.4 3.8 3.0 

Andhra Pradeth 1.0 0.5 8.7 1.7 5.5 2.7 

Total 7.0 10.3 14.8 37.8 8.7 22.7 15.2 

Astalll Re&ion 3.7 3.0 

Brand Total 
100.0 100.0 100.0 100.0 100.0 

All India 100.0 1 00.0 
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217. As a starting point, we have analysed in 
detail the use of energy in India in 1960/1, not only 
by region hut also by consuming sector and source 
of energy. As on the national scale, we have at· 
tempted, with the help of the oil companies, to esti
lllllte the end-uses of the consumption of oil pro· 

TABLE 97 

ducts; but information regarding this is scarce and 
our estimates of tots! oil consumption in each state 
are more reliable than the exact division 91 its use. 
We believe, none-the-less, the figures to he sufficient
ly good for Out" working purposes. We set out the 
results of this analysis in Table 97 below. 

DISTRIBUTION OF REGIONAL ENERGY CONSUMPTION BY CONSUMING 
SECTORS AND SOURCE OF ENERGY 

1980/01 
<•lilian tonn11 of co11 replaceunt) 

Reaion/Consumlna Cokina Non- Oi I Elec· Total 
Sector Coel Cokina Products tricity 

& Products Coal 
& Products 

En tern Rui on, To tel B.97 B.92 7.28 5.71 30.88 
Trensport 0.48 3.53 2.59 0.24 8.84 
Industry 8.72 2.08 1.83 4.28 14.87 
Aar iculture 0. 02 0. 20 0.02 0.24 
oo•utic 0.03 I. 70 2. BB 0.41 4.80 
Others (Co .. erciel, etc.) 0.27 0.48 0. 73 
Eneray Sector ConsuMption I. 74 1.34 0.32 3.40 

Northern Reaion, To tel 0.30 3.48 3. 72 1.45 8.95 -
Transport 0. 18 1.57 1. 92 0.05 3. 70 
Industry 0. 12 I. I 0 D. 45 D. 84 2.51 
Alrlculture 0.10 0. 28 0.08 0.44 
OOIIIIt i c 0.02 0.51 1.09 0.21 1.83 
Othere (Co .. erclal, etc.) 0.20 0.27 0.47 
Eneray Sector Consu•ptlon 

Central Re1ion, Toll I 1.68 8.85 4. 58 I. 77 14.88 
Tranaport D. 34 4.1 8 1.90 0.07 8.49 
lnduatry 1.24 I. 71 0.45 I. 08 4.48 
A1r icultull 0.07 0. 39 0.20 0.88 
Do•11t ic 0.27 1.82 0.17 2.28 
Otherl (Co .. ercill, atc.) 0.10 0.21 0.31 
Ener1y Sector Conau•ption 0.10 0.32 0.04 0.48 

lutun Realon, Total 0.27 5.08 12.89 3.98 22.18 
Transport D. 18 2.~1 3.45 0.38 8. 50 
Industry 0.09 2.18 5.20 2.82 I 0. 27 
Aar1culture D. 59 0.04 0.83 
oo•n1 i c 0. 02 0.29 3.85 0.33 4.29 
Other• (Co .. arclal, etc.) 0.08 0.35 0.41. 
Ener1r Sector Conau•ption 0.04 0.04 0.08 

Southarn Re1ion, Total 0.28 4.04 9. 08 3.99 17.37 
Transport 0.18 2.55 3. 98 0.07 8.78 
Industry 0. I 0 1.38 1.50 2.57 5.53 
Aar iculture o. 44 0.50 0.94 
Do•utlc 0.02 3. 14 0.38 3.52 
Othere (Co .. erclal, etc.) 0.03 0.41 0.44 
Eneray Sector Conau•ptlon 0.08 0.08 0.18 

A•••• Realon, Total 0. 01 0.87 I. 69 0.04 2.41 
Trlnaport 0.3B 0.52 0.01 0.91 
lnduatry 0.01 0.23 D. 52 0.01 o. 77 Aariculture 0. 13 0.13 Do•ntlc 0.01 D. 52 D. 01 0.54 Othell (Co .. erclal, etc.) 0.02 0.02 Eneray Sector Consu•ption 0.03 0. 01 0.04 

ALL INDIA, TOTAL II. a! 28.82 39.20 I B. 92 98.45 
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218. We have made as part of our sector-wise 
analysis, detailed region-by-region estimates of 
probable demands for each industry and sector, for 
the years 1970/1, 1975/6 and 1980/1 which are 
important for planning purposes. We have also made 

TABLE 88 

detailed estimates on each of the three aseumptioaa 
regarding the growth of the economy. 

219. In Tables 98 to 103 we set out our ead• 
mates of probable energy consumption on each of tile 
three basic assumptions. 

SUMMARY OF ESTIMATES OF DEMAND 
FOR COMMERCIAL ENERGY AS SUCH BY REGION 

COliN& COAL 
(alii ion tonn11 of COli repiiCIBint) 

198011 197011 1875/8 1980/1 
CASE I 

All lndll 11.8 21.0 34.1 47.1 

E11t11n 8.0 14.4 23.7 33.3 

Northern 0.4 0.7 0.8 0.8 

Centnl 1.7 3.1 8.3 7.1 

le~tern 0.2 0.3 1.2 1.1 

Southern 0.3 2.0 3.0 4.1 

Aaa•• 0.1 

CASE II 

All India 11.8 24.1 42.0 82.1 

Eeatern 8.0 18.5 28.4 40.2 

Northern 0.4 0.7 0.8 1.2 

Centnl 1.7 4.2 8.4 10.3 

... tern 0.2 0.4 1.5 2.2 

southern 0.3 2.3 3.8 1.0 

AlliS 0.2 

CASE Ill 

All lnd II 11.8 31.4 53.2 80.1 

Eaallrn a.o 21.5 37.4 48.7 

Northern 0.4 0.8 1.0 1.4 

Central 1.7 5.3 8.1 15.0 

lilt lin 0.2 0.5 2.0 2.1 

southern 0.3 3.3 4.7 1. 0 

0.2 
An•• 
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TAIL£ 88 

SUMMARY OF ESTIMATES OF DEMAND 
FOR COMMERCIAL £NERBY AS SUCH IY lESION 

NON-COli N8 COAL 

(Million tonnn of coal nplace•ent) 

1880/1 1870/1 1875/8 1880/1 
CASE I 

All India 18.8 44.8 81 • 1 78.0 

Eullrn 8.8 15.2 22.2 28.8 

Mort ha rn 3.4 5.7 8.4 10.8 

Clnt n1 8.7 10.2 13. 1 15.8 

hlllfR 5.1 8.3 8.3 10.3 

Stuthern 4.0 8.4 8.2 8.5 

, .... 0.7 0.8 0.8 1.1 

CASE II 

All India 28.8 48.3 89.8 90.0 

Eullrn 8.8 18.5 24.8 32.4 

llorthern 3.4 B. 1 9.2 11.8 

C.ntnl 8.7 11.4 15.4 18. 1 

lnllrn 5.1 7.2 8.7 12.7 

southern 4.0 7.3 1.7 12.5 

Aen• 0.7 0.8 1.0 1.4 

CASE Ill 

All India 21.1 57.2 81.4 105.3 

Elallrn 8.9 18.8 27.8 38.4 

Northern 3.4 8.8 10.5 13.8 

Central 8.7 13.3 11 .a 22.8 

Intern 5.1 8.8 12.0 15.7 

Southern 4.0 8.8 12.1 15.3 

Au•• 0.7 1.0 1.3 1.7 
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TABLE I 00 

SUMMARY OF ESTIMATES OF DEMAND 
FOR COMMERCIAL ENERGY AS SUCH BY REB I ON 

OIL PRODUCTS 

(Million tonnu of coal reptecellent) 

1980/1 1970/1 1975/8 1980/1 
CASE I 

All India 39.1 94.4 145 .B 228.5 

Ell tern 7.3 18.8 25.9 40.3 

Northern 3.7 9.3 15.9 24.8 

Cent nl 4.5 11.1 28.8 41.8 

Intern 12.9 20.4 29.4 45.7 

Southern 9.0 27.2 42.7 88.0 

Aas•• 1.7 3.8 5.0 7.8 

CASE II 

All India 39.1 I 02.9 187.8 272.2 

Eettern 7.3 18. I 30.1 48.8 

Northern 3.7 I 0.0 18.8 30.4 

Central 4.5 18 .I 30.1 48.9 

Intern 12.9 22.8 33.7 54.7 

Soul he rn 9.0 30.0 49.5 8D. 5 

A sse• 1.7 4.1 5.8 8.9 

CASE Ill 

All India 39.1 115.5 195 .I 319.9 

Eastern 7.3 20.7 35.4 58.0 

Northern 3.7 11.2 21.7 35.9 

Centre I 4.5 19.7 34.8 58.3 

Intern 12.9 25.4 39.2 84.0 

Southern 9.0 34.2 8D.O 95.3 

Assam 1.7 4.3 8.2 I 0. 4 
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TABLE 101 

SUIMARY OF ESTIMATES OF DElAND 
FOR CDIIERCIAL ENER8Y AS SUCH IY RE810N 

ELECTRICITY 

(II Ilion tonnea of coal IIPIICIIIInt) 

1880/1 1970/1 1875/8 1880/1 

CASE I 

All India 18.8 41.3 83.4 97.5 

Eel! ern 5.7 10.8 18.0 24.2 

Northern 1.4 4.0 8.8 1 0.1 

central 1.8 8.5 10.2 15.8 

Intern 4.0 8.7 12.6 18.1 

Southern 4.0 10.8 17.4 27.0 

Aau• 0.4 0.8 1.2 

CASE II 

All lnd II 11.8 45.3 73.3 118.8 

En tern 5.7 12. 1 18.8 30.7 

Northern 1.4 4.3 7.4 11.8 

Centre I 1.1 7.0 11.7 18.8 

Intern 4.0 8.4 u.8 23.8 

Southern 4.0 12.0 18.8 32.1 

Ana• 0.5 0.7 1.4 

CASE Ill 

All India 18.8 51.8 88.8 143.0 

[Ia tern 5.7 u.o 22.8 37.8 

Northern 1.4 4.8 8.5 u.o 
Clnt ral 1.8 8.0 13.8 22.5 
lea tern 4.0 10.8 18.0 28.3 
Southern 4.0 13.7 23.2 37.8 
Anu 0.5 0.8 1.8 
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TABLE 102 

SUMMARY OF ESTIMATES OF DEMAND 
FOR COMMERCIAL ENERGY BY REGION 

IN ORIGINAL UNITS 

0 I L PROOUCJS ( 1 ) 
(IIi Ilion tonnea of products) 

1960/1 197011 1975/B 19B0/1 
CASE I 

All India 6.0 14.5 22.4 34.8 

Euta rn 1.1 2.8 4.0 8.2 

Northern 0.6 1.4 2.5 3.8 

C~nt ra I 0.7 2.7 4.1 8.4 

lest ern 2.0 3. 1 4.5 7.0 

Southern 1.4 4.1 8.5 10.2 

Assam 0.2 0.8 0.8 1.2 

CASE II 

All India 8.0 15.B 25.8 41.9 

Eastern 1.1 2.B 4.8 7.5 

Northern 0.8 1.8 2.9 4. 7 

Central 0.7 2.8 4.B 7.5 

Its !a rn 2.0 3.4 5.2 8.4 

southern 1.4 4.8 7.8 12.4 

Au•• 0.2 0.8 0.9 1.4 

CASE Ill 

All India 6.0 17.8 30.0 49.2 

Eastern 1.1 3.1 5.4 8.8 

Northern 0.8 1.8 3.3 5.5 

Central 0. 1 3.1 5.3 8.7 

lea tarn 2.0 3.8 8.0 a.a 

southern 1.4 5.2 8.0 14.7 

Ass•• 0.2 0.7 1.0 1.8 

(1) nclusive of products used for bunkars. 
electricity-aeneratlan and refinery lauea. 
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TABLE 1 03 

SUIIARY OF ESTIIATES OF DElAND 
FOR COIIERCIAL ENERGY IY REIION 

IN ORI81NAL UNITS 

ELECTRICITY (1) 

(TWh) 

1980/1 1970/1 1175/8 1980/1 

CASE I 

All India 18.8 58.0 80.1 138.3 

En lim ·5. 1 15.4 22.1 34.7 

IIOrtbtrn 1.4 5.7 8.3 14.4 

Central 1.1 8.3 14.7 22.1 ... ,.,. 4.0 12.4 11.0 27.4 

Soalhtrn 4.0 15.8 24.8 31.3 ..... 0.8 0.8 t.7 

CASE I I 

All India 18.8 84.7 104.7 188.7 

Eastern 5.7 17.3 28.8 43.1 

IIOrtharn 1.4 8.1 10.5 18.8 

Cutnl 1.1 10.0 18.7 27.0 

Iuten 4.0 13.4 2t.2 34.0 

Souther• 4.0 17.2 21.4 45.8 

Aln• 0.7 t.O 2. I 

CASElli 

All India 18.8 74.0 124.1 204.4 

Entin 5.7 20.0 32.8 53.8 

IIOrlhtrn 1.4 1.8 12.2 18.8 

Central 1.1 I 1.4 18.5 32.2 

hslln 4.0 15.5 25.7 41.8 

Soath111 4.0 11.5 33.0 U.2 

Asn• 0.7 1.1 2.4 

(I) Exclusive of trens11111on, d latr lbutlon 
and elation losses. 
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CHAPTER tt 
Problems of Coal Supplies 

I. INTRODUCTORY 

220. In Chapter 9 the total demands for coal for 
internal consumption (a) were estimated at 84-116 
million tonnea in 1970/1, at 125-176 million tonnea 
in 1975/6 and at 166-252 million tonnes in 1980/1. 
These wide differences of demands will be narrowed 
when the Government of India, on the advice of the 
Planning Commission, has decided what rates of 
industrial growth it may be proper to assume. To 
these figures must be added the requirements for 
exports and bunkers; these may be put at about 2.5 
million tonnes in 1970/1, 3.5million tonnes in 1975/6 
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and 3.5- 5 million tonnea in 1980/1. 
221. The estimates of demand, as set out ia 

that Chapter, distinguished three different elements: 
the demand for coking coal ae such; the demand far 
coals which do not need to have coking properties 
and which in many cases are better met by specifically 
non-coking coals; the demand for coal for the genera
tion of electricity. 

(a) including consumption for generation of 
electricity. 
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TABLE 1 04 

ESTIMATES OF REQUIREMENTs<•>oF COAL 
AT DIFFERENT RATES OF GROITH 

(alllion t onnes) 

196011 1970/1 1975/6 1960/1 

CASE I (7% Growth) 

Cokina Coal as such 11.8 21.0 34.1 47.1 

Non-Cokina Coal as such 28.8 44.8 61.1 78.0 

Coal lor electrlcitr (b) a .1 18.5 26.2 3a.3 

Total Internal Ooaalll 49.5 82. I 121.4 162.4 

Net Exports and Bunurs 1.4 2.2 3.3 3.5 

Addition to stocks 4.2 

Total Requirement (a) 55.1 84.3 124.7 165. a 

CASE II (8%1 Browth) 

Cokina coal as such 11.8 24.1 42.0 62.1 

NOn-Cokina Coal as auch 28.8 49.3 6a.8 90.0 

coal for electricitr (b) 9. I 19.0 31.0 49.3 

Total Internal Oe111and 49.5 92.4 142.8 201 .4 

Net Exports and Bunkers 1.4 2.5 3.5 4.4 

Addition to Stocks 4.2 

Total Requ I ruent (I) 55.1 94.a 146.1 205.6 

CASE Ill (101 Browth) 

Cokina Coal •• 1uch 11.6 31.4 53.2 80 . .1 

Non-Cokina Coal as auch 28.8 57.2 81.4 105.3 

Coal for eltctricitr (b) 9.1 24.4 37.5 60.9 

Tole I Internal o .. alll 49.5 113.0 172.1 246.3 

Net Exports and Bunkers 1.4 2.8 4.0 5.3 

Addition to atoch 4.2 

Totll Requiroaant (a) 55.1 115.6 176.1 251 .6 

(a) Production lass rejects 
(b) Utilities and auto-producers eacludina 

1 i ani te. 

222. The demands for specifically coking coals 
come chiefly from the iron and steel industry, though 
H a smaller scale from one or two other industries. 
'IDe remainder of the demand for coking coal comes 
from the needs of the mines themselves. The coking 
coals are principally required in industry to produce 
-tallurgical coke, suitable for use in blast furnaces, 
aDd this implies an upper limit in the coal fed to the 
coke-ovens of about 17% ash content. 

223. The peculiar problems of the Indian coal 
iadustry arise very largely from the high ash content 
of all coals and from the great difficulties of signi-
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ficantly reducing ash content by washing, because 
the ash itself is deeply interspersed into the coal 
and not so readily separable as in most other coal
fields. The average ash content of all Indian coal 
raised in 1960/1 was about 25% and the avflrage of 
ash content of the coking coal about 23% 

224. The washeries can be operated either on a 
2-product or on a 3-product basis. On a 2-product 
basis, giving washed coal of 17% ash, the by-pro
ducts have about a 40% ash content. On this basis, 
our Working G!oup has estimated that the washery 
yield will be about 55% of washed coal for metal-



lurgical use and about 45% of by-products by 1970/1. 
On a 3-product basis, there will be again about 55% 
of washed coal, about 25% of middlings with about 
30% ash content and about 20% of rejects. (The 
Department of Mines and Metals, as we have indicated 
earlier, hopes for a yield of 59% in 1970/1). We have 
investigated the economic advantages of the two 
alternative methods and are convinced that the 
balance of advantages lies with the 2-product system, 
so long as markets are available for the use of the 
by-products for electricity generation and other uses. 

225. Thus, the amounts of coking coal shown 
as demanit.,d in the various years can only in practice 
be provided by mining much larger amounts of coal, 

washing the coal, selling the best washed coal to the 
industries concerned and finding other markets for 
the washery by-products. By 1970/1 some 15% of 
the raw coal washed is estimated to be blendable 
coal rather than parent coking coal and by 1980/1 it 
is hoped that this can be rAised to about 25% in 
order to conserve the limited supplies of parent 
coking coal. 

226. The amounts of washed coking coal shown 
in the demand estimates are expected to require the 
mining of the amounts of coking coal and blendable 
coal shown in Table 105 and will yield, in addition 
to the best washed coal, the amounts of by-product 
coals there shown. 

TABLE 105 

1970/1 

CASE I 

CASE II 

CASE Ill (I) 

1975/B 

CASE I 

CASE II 

CASE Ill 

1980/1 

CASE 

CASE II 

CASE Ill 

AMOUNTS OF COKINB COAL REQUIRED (a) 
TO BE MINED TO MEET DEMANDS FOR WASHED COAL 

(million tonnes) 

Est I mated Qf which Amount Amount 
Fin'a I demands of Coking of Coking 
Demands for Coal Coal 
for los hod needed to needed to 
Coking Coal be be washed 
Coal raised (b) (c) 

21.0 19.4 34.5 32.9 

24.1 22.3 39.8 37.8 

31.4 23.5 47.8 39.9 

34.1 31.2 61.8 58.9 

42.0 38.4 78.1 72.5 

53.2 48.8 96.4 91.8 

47.1 42.8 89.9 85.8 

82.1 58.5 118.8 113. D 

80. 1 72.9 153.0 145.8 

(a) Includes soma blondablo coals for metallurgical use. 

(b) Including amount to cover needs of tho coal minos. 

(c) Assuming the following washary yields of clean 
coal: 1970/1, 59"; 1975/B. 53"; 1980/1, 50". 

(d) Includes tho rejects of 3-product washories. 

(e) See paragraph 83, Chapter 8, describing tho 
proposal to feed some unwashed coal to tho coke 
ovens in 1870/1 for Case Ill. 

Cor respond-
ina amount 
of Coking 
Coal By-
Products 
Produced (d) 

13.5 

14.5 

18.4 

27.7 

34. 1 

43.2 

42.8 

56.5 

72.P 

227. Although we believe the 2-product wash to 
be more economic than the 3-product wash, 3-product 
washeries already built or under construction will 
not, of course, be abandoned. If it is economic to 
convert a 3-product washery. over to the 2-product 
method, we assume this will be done. The by-products 

shown in Table 105, therefore, include the rejects of 
the 3-product washeries. These rejects may amount 
to 15% of the total by-product expected in 1970/1, 
dropping probably to less than 5% by 1980/1 if new 
washery installations employ the 2-product method. 
(See Table 106). 
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TABLE 106 

USABLE BY-PRODUCTS AVAILABLE 
FROM lASHING COKING AND BLENOABLE COALS 

(ai II ion I on net) 

Total By-Products or which: Usab Ia 
Avai I able Rejects By-Products 

1970/71 

CASE 13.5(16.6) 2.0(2.5) 11.5(14.1) 

CASE II 14.5(18.2) 2.2(2.7) 12.3(15.5). 

CASE Ill 16.4(22.8) 2.9(3.4) 13.5(19.4) 

1975Ai 

CASE 27.7 2.8 24.9 

CASE II 34. I 3.4 30.7 

CASE I II 43.2 4.4 38.8 

1980/81 

CASE 42.8 2.9 39.9 

CASE II 56.5 3.5 53.0 

CASE Ill 72.9 4.5 68.4 

Note: Figures in brackets show the results if 
the washery yield is assumed to be 55% 
rather than 59:1; and if all coal lor Iron 
and Steel is washed. 

228. If as we indicate, there are likely to be 
11-14 million tonnes of coking coal by-products in 
1970/1 and possibly 25-39 million tonnes in 1975/6, 
bow can these best be used to the advantage of the 
Iodian economy? The washery by-products are not 
only high in ash content, they are also inevitably as 
the result of the washery process crushed to small 
size. There are relatively few uses to which in 
practice they can be put, almost all unfortunately 
outside the normal uses of coking coal: they can be 
used for thermal generation of electricity; they can be 
used for brick-making; they may be used, less ad
vantageously, and with some difficulty for cement 
manufacture. Because of their small size and high 
ash content, the washery by-products cannot at all 
easily be used for making a domestic fuel. 
It seems likely, therefore, that some of the normal 
and traditional markets for non-coking coals, will in 
fact be invaded during the coming years by the coking 
coal by-products. 

229. Tbe demands lor non-coking coal are set 
out in Table 107. As here set out they include all 
the demands for coal which can be satisfied either 
by non-coking coal aR such or by coking-coal by-
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products. As we have said earlier, the market for 
the two is a single one. 

230. There is a similar problem, however, in 
regard to the non-coking coa1s to that which we have 
just described in relation to coking coals. It is dif
ficult or impossible to mine these without producing 
a relatively high proportion - generally put at about 
30% - of small coal and slack which is not readily 
usable by ordinary consumers of non-coking coals. 
We will expand on this particular problem later in 
this Chapter. These lower grades of the non-coking 
coals would, in normal circumstances, have found 
possible markets in the same industrial uses - thermal 
generation of electricity, brick-making, cement manu
facture - into which the coking coal by-products 
seem likely to force themselves. 

231. It is already becoming evident that India 
is simultaneously short of higher grade coals and 
almost continuously in surplus of lower grade coals, 
slack and by-products. As tbe steel industry expands 
and this results in increasing volumes of by-products 
from coking coals, this problem is likely to become 
more acute. 



TABLE I 07 

AMOUNTS OF NON-COKING COAL REQUIRED (e) 
(million !annes) 
1960/1 1970/1 I 875/8 188DII 

CASE I (7!1 Growth) 
Far Consumption as such 
Far Thermal Plants (b) 
Net Export and Bunkers 
Total Raquiremant 

CASE II (8%5 Growth) 

Far Consumption as such 
Far Tharmel Plants (b) 

Net Export• and Bunkers 
Total Requirement 
CASE Ill (I 0" Growth) 
Far Consumption as such 
Far Thermal Pienta (b) 
Net Exports end ~unkera 
late I RequIrement 

28.8 

9. I 

1.4 
39.3 (C) 

28.8 
9. I 

I. 4 

39.3 (C) 

28.8 
B. I 
1.4 

39.3 (C) 

44.8 
5.0 
2.2 

51. 8 

48.3 
B. 7 
2.5 

58.5 

57.2 
I 0. 8 
2.6 

70.7 

61.1 
3.0 
3.3 

67.4 

69.8 
3.0 

3.5 
76. I 

81.4 
3.0 
4.0 

68.4 

76.0 
1.0 

3.5 

80.5 

80.0 
1.0 

4.4 
85.4 

I 05.3 
1.0 
5.3 

Ill .8 
(e) Assumina all slack coal to be utilized. 
(b) Utilities and auto-producers excluding lignite. 
(c) Excluding stack changes. 

232. The problem can he solved, if at all, only 
by providing more powerful incentives than yet exist 
to induce not only power-station operators, hut also 
all other industrial users of coal to install the suit
able boilers and equipment to make use of the lowest 
grade coals, wherever that is technically possible, 
in preference to higher grade coals; the incentives 
must be sufficient to justify the not inconsiderable 
extra costs, in many cases, of using lower grade or 
high-ash-content coal. That will almost certainly re
quire some very drastic rethinking of the pricing 
policies for coal to be adopted. If there is a prospect 
that the lowest gmdes of coals and by-products will 
be unsaleable, clearly the washed coal will have to 
bear all, or almost all, of the costs of mining, trans
portation to washery, washing and deli very. The by
product coals will have to sell for what they can 
command in the markets open to them. Since the work 
of our Committee began, we understand that steps 
have been taken to decontrol by-product coals and to 
allow their prices to find their own levels. This is 
exa~tly in accord with our thinking. 

233. But if, as we believe, it is likely to be the 
case that there will sooner or later be a surplus, the 
opportunity cost of the by-product or waste coals 
to any industry or sector that can use them is, from 
a national point of view at least, zero or approaching 
zero. In the planning of electricity generation, for 
example, it may be proper, as we have done, to regard 
by-product coals as potentially available at zero cost 
when calculating the relative advantages of hydro 
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or thermal generation, if the conditions are such that 
there is likely to be a surplus of either by-products 
or waste non-coking coals. 

234. Given an appropriate pricing policy, we 
believ'\ that some of the problems of absorbing the 
prospective surpluses of small coals and by-product 
coals may prove to be less difficult than in the first 
stages of our enquiry we had come to suppose. Valu
able evidence on this has been provided by an in
vestigation made by the Coal Transport Study Team 
of the World Bank Miss ion. They have made a series 
of comparisons of the respective costs of meeting the 
coal demands of various power stations outside the 
Bengal area, on the one hand by mining and (where 

"Deces;:ary) transporting the nearest coal from one of 
the outlying coal fields and on the other hand by 
transporting by-product coals from washeries in the 
Bihar-Bengal area. We have made minor adjustments 
to their calculations of both transport and mining 
costs to .-eflect the 10% rate of return and 33% sur
charge on imported components which (see paras 342 
and 343 below) we have assumed throughout our cal
culations. It will be seen that at a distance as great 
as that of Satpura (1100 km.) there is a difference of 
Rs 6.5 per tonne between local coals and by-products 
potentially available at zero cost in favour of the 
latter. Thus the competitive value that can be as
signed to the by-product coal used at Satpura is ap
proximately Rs. 6.5 per tonne. In other words, so 
long as there is a surplus of by-product coal it would 
be economic to use it not only at Satpura but also at 
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TABLE 1 08 

COMPARAT lYE COST OF UTILIZING BY-PRODUCT COAL AND COAL PRODUCED FROM 

OUTLYING FIELDS IN SELECTED ELECTRIC POWER STATIONS 

1970/1 

(Rs per t anne unless otherwise specitied) 

Rtrlon & Est I meted Cost of by-product Cost of Cool from Outlyinr Fields 
Station quantity of by- coal from washeries 

product coal '000 Approx. Ra II Nome o I Approx. Rail Est lmated Delivered Compat it ive 
tonnes Distance Cost Field Distance Cost Mininr Coot Washery Price 

kM kM Cost 4) Co I. (B)•(9) of By-Product 
Coal 
Co I. (10)-Col. 

( 1 ) ( 2) (3) (4) (B) ( 7) (B) (9) ( 1 0) ( 11 ) 

EASTERN 

Talcher 642 624 11 . 0 Ta I char 24.5 24.5 13.5 

NORTHERN 
Oe I hi c. 472 1176 20.2 Sinrraul i 917 15. B 24.5 40.3 20.1 

CENTRAL 

Satpura 1) 336 11 B 4. 1 Pench 50 2.9 24.5 27.4 23.3 
Satpura 1) 713 1100 1B.9 Pench 50 1.4 24.5 25.9 7.0 
Korba 515 166 3.3 Korba 24.5 24.5 21.2 
Ama rkantak 2) 155 16B 5.0 Jhil imi II 24.5 24.5 19.5 
HardauQanj 231 1 064 21.2 Singraul i B04 16.5 24.5 41.0 19. B 
Kanpu r 154 742 15.4 Slngraull 4B3 10. 7 24.5 35.2 19. B 
Singrauli 643 471 B.4 Slngraull 55 1.5 24.5 26.0 17. B 
Hind AI 3) 43B 471 B.4 Slnaraull 24.5 24.5 16.1 

Note; Unless specifically noted otherwise, the source of the by-product coal Is the cokina coal washeries in the Bihar-Bengal coal fields. For 
quantities above 400,000 tonnes per annum I ine haul costs of Rs 0.0167 per tonne/km and terminal costs of Rs 0.53 par tonne are based on special 
closed c~rcuit rail operetions. For quantities below 400,000 tonnes per annum the line heul costs are Rs 0.0226 per tonne/km and Rs 1.97/tonne 
for terminal costs. These rail costs are lor brood auage I ines at 10% return on invastmant with no transhipment to narrower guages. 
1) Tho Satpura coal requirements ;n 1970/1 are 1,051,000 tonnes of by-product or local coal. The total projected output in 1970/1 of Pench 
•shary is 338,000 tonnes of by-product coal. This total output is assumed to be absorbed by Satpura. The balance of Satpura's coal 
nqui remants 713,000 tonnes of by-product or local coal is assumed to coma from tho Panch coal field. 
2) By-product to be supplied from Jhilimili Washery. 
3) It has been assumed that distance from washeries is same as lor Sinaraull Power Station. 
4) Open cast public sector mines adjusted lor 10% interest rate, 33" tax on loreirn axchange and addina Interest durinr construction at rate of 
1011. 1e believe that this properly measures the true lull cost of such coal to the Indian economy on the basis of tha aeneral assumptions we are 
lllkin& throughout this report. The figure is appreciably higher than the estimates of cost as normally calculated. 
5) Calorific value of by-product and coal from outlyinR fields assumed both 4400 kcal/ka. 
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235. While there are these very serious problems 
of fully utilising the lower grades of available coal, 
both coking and non-coking, there are rapidly growing 
demands for higher grades. And even if a revision of 
pricing policy may succeed in making better use of 
the lower grades and thus direct some demand from 
the hi~her grades, the increases of outputs both of 
coking and of non-coking coa·ls that will be needed 
are great and will require an energetic expansion of 
the industry. 

II. TIIE PRESENT STRUCTURE OF THE INDUSTRY 

236. In 1960/1 the Indian coal industry as a 
whole produced a little over 56 million tonnes of 
coal. Of this almost 16 million tonnes came from 
Public Sector mines and about 40 million tonnes from 
Private Sector mines. About 41 million tonnes came 

TABLE 

from the Bengal-Bihar coal-field; about 14 million 
tonnes came from the outlying coal-fields. Of the 
latter, the biggest contributors were the coal-fields 
of Madhya Pradesh (6.2 million tonnes) and of Andhra 
(about 2.6 million tonnes); smaller coal-fields in 
Assam, Orissa, Maharashtra, Rajasthan and Jammu 
and Kashmir produced the remainder. 

237. Thus the Eastern Region, as we have de
fined it; produced about three quarters of the nation's 
coal. It produced the whole of the nation's supply of 
coking coal. 

238. Of the total supply, only 4.7% came from 
deep underground mines (at depths of over 305 metres); 
these deep mines were wholly in the Private Sector. 
Of the remaining 95.3%, shallow underground mines 
(at depths less than 305 metres) produced 74.5% and 
open-cast workings, in which the Public Sector pre
dominates, produced 20.8%. 

I 09 

COAL PRODUCTION (c) 

1960/1 
(mill I on tonnes) 

COKING NON-COKING TOTAL 

Sha II ow Deep Shallow Deep Shallow Oeap 

FIELD under- under- Total Opan under- under Total Open under- under- Total 

Open around ground Cast & round ground Cast around around 
Cast (a) (b) (a) (b) (a) (b) 

Benga I - Bihar 

a) Pub I ic Sector 3.57 0.72 4.29 2.5 3.19 5.69 6.07 3.91 9.9a 

b) Private Sector 0.66 11.92 12.60 0.96 15. 1 a 2.60 1 a. 74 1.64 27.10 2.60 31.34 

Total lor (I) 4.25 12.64 16.a9 3.46 1 a. 37 2.60 24.43 7. 71 31.01 2.60 41.32 

Outlyin& Fields 

a) Pub I ic Sector 1.15 4.64 5.79 1.15 4.64 5.79 

b) Private Sector 2.74 a. as a.59 2.74 5.a5 a. 59 

3.69 I D. 49 14.3a 3.a9 10.49 14. 3a 
Tot a I lor (2) 

12.64 16. a9 7.35 2a.66 2.60 36.a1 11.60 41 .50 2.60 55.70 
Total lor (I)+ (2) 4.25 

(a) Shallow underground indicates less than 305 meter (1000') depth. 

(b) Deep underground Indicates over 305 meters 

(C) Compiled from data supplied by Coal Board. 

239. More deep shaft mmmg will probably be 
required in future as better qualities of coal are re
quired to satisfy the metallurgical nee~. and other 
special needs of industry. Deep shaft mmmg ha~ n?t 
been appreciably expanded in the past and 1t 1s 

(1000') depth. 

probable that increased incentive will be required_ to 
encourage the private sector to make the heavy m
vestments that are necessary; if such incentives are 
not to be provided, this type of mining will have to be 
undertaken by the public sector if the requirements 
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for these coals are to be satisfied. Pricing policies 
to create incentives for the right type of mining are 
discussed in Chapter 15. 

2-W. The whole of the nation's coking coal, 
wherever consumed, came from the Bengal-Bihar coal
fields. The distribution of non-coking coal was, bow
ever, more complex. The figures for 1960/1 are set 
out in Table 110. It will be seen that no single 
region of India, regarded as a whole, was in surplus 
of non-coking coal except the Eastern Region. The 
Western Region, covering Mabarasbtra and Gujarat, 

TABLE 110 

was heavily dependant - to the extent of 6.4 mill" . _ f "d IOn tonnes, on Imports rom outs1 e the Region. These 
could be .partly, but by no means wholly, met by the 
whole surplus of Madhya Pradesh, amounting to abo t 
2.9 million tonnes_ But a large part of the deficit uf 
the Western Region and the whole of the deficit of t~e 
Southern Region had to draw, directly or indirectly 
on the supplies of the Bengal-Bihar coal-fields. Ver' 
long coal hauls were an inevitable consequence of 
the geographical distributions of demand on the one 
hand and of available coal on the other. 

RE.G I ONAL 0 ISTR I BUT I ON OF PRODUCT I ON 

AND CONSUMPTION OF NON-COKING COAL 

1960/1 

Rea ion 

Eostarn 

Northern 

Central 

los tern 

Southern 

Ass a• 

Product ion 

29.07 

0.05 

6.74 

0.82 

2.57 

D. 70 

(•lllion tonnes) 

Cons1111pt ion 

11.B2 

3.64 

7.99 

7.20 

4.7B 

0.67 

Stock 
change 

-2.01 

-O.U 

-0.01 

-0.01 

+0. 01 

Bunkers 

-o. oa 

-0.01 

-0.05 

(a) Net import of Region as a whole, composed of net 
import by Uttar Pradesh of 4.58 million tonnes 
and net export by Madhya Pradesh of 2.89 mi 1 lion 
tonnes. 

Net Export fro• 
the Region (-)or 
Nat Import Ira. 
outside the 
Region (+) 

-15.18 

+ 3.59 

• 1.69(1) 

+ 6.40 

• 2.25 

- 0.04 

241. MechanisatiOn of the coal industry is still 
in its infancy in India and the problem of a very 
large number of small and fragmented holdings, of-

fering very little scope for intensive mechanisation, 
has contributed appreciably to the static level of 
productivity. 

TABLE 111 

DISTRIBUTION OF COAL MINES 

BY SIZE 1962 

Monthly Production 
in Tonneo 

- 10~ 

1 01 - 300 

301 - BOO 

601 -1000 

1 001 - 2500 

2501 - 5000 

5001 -10000 

10001 -20000 

Above 20,000 

Total 

lOZ 

No. of Mines 

148 

39 

56 

39 

169 

1 01 

129 

109 

59 

B51 



242. Labour supply as well as mechanisation 
has ?n important bearing on the achievement of ex
~n~Ion of coal production and also .on economic 
~mnm~ of coal. Labour is inexpensive and plentiful 
10 India as compared to other coal producing countries, 

but because of the low level of mechanisation the 
productivity .in Indian mining remains very low. Many 
of the physical problems of expanding coal mining 
could be greatly reduced if labour productivity could 
be increased. 

TABLE 112 

OUTPUT PER MAN-SHIFT 
IN COAL MINES OF SELECTED COUNTRIES 

1963 
(tonnes per man-shift) 

U.S.A.(a) 11.32 

U.K. 

Franco 

West Germany 

Balsium 

Not her lands 

lnd ia 

2.·18 

1. 99 

2.54 

1. 88 

2.24 

0.50 

(a) 1958; many mines have attained 
50 tonnes and are aiming at 
100 tonnes. 

III. PROSPECTIVE PATTERN OF 1970/1 

243. If one looks forward to 1970/1, one may 
regard the whole demand for non-coking coal as such 
together with that for coal for electricity, as forming 
one single market to be met by the total of supplies 
of non-coking coals and of the coking coal by-pro
ducts. The total of demand that we have estimated on 
the basis of alternative rates of industrial growth may 
thus be compared with the potential supplies. In 
Table 113 we show the estimated total demands for 
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1970/l, the potential supplies of non-coking coal 
by-products in 1970/1, and the present working esti
mates of coal production in 1965/6; the gap, if any, 
between these ligures and the potential demands indi
cates the scope for expansion before 1970/l. It will 
be seen that, on the supposition that all the coking 
coal by-products are to be absorbed and that all 
non-coking coal slack that is raised can be utilised, 
there is in reality little room for expansion of the 
non-coking coal production in even the most favour
able case. 



TABLE 113 

ESTIMATED DEMANDS AND. SUPPLIES FOR NON-COKING COAL AS SUCH 

AND FOR/ELECTRICITY GENERATION BY RE~"ON 
197 0/1 

(m iII ion I onnes) 

Es lima ted Estimated 
Internal Demand 
De011nd for for Coal 
Non-Cok ina for Elec-
Coal as tricity 
such. General ion 

(I ) (2) 

CASE I 
All lnd i a 44.6 16.5 

Eastern 15.2 10.3 

Northern 5.7 0.6 

Central 10.2 4.5 

lest ern 6.3 1.1 

Southern 6.4 

Assail 0.8 

CASE II 
All lnd Ia 49.3 19.0 

Eastern 16.5 12. 1 

Northarn 6. 1 0.9 

Central 11.4 4.2 

Western 7.2 1.8 

Southern 7.3 

Ass a a 0.8 
CASE Ill 
All lnd i a 57.2 24.4 

Eastern 18.6 17.7 

Northern 6.9 1.3 

Central 13.3 3.6 

lest ern 8.8 0.4 

Southern 8.6 1.4 

Assas 1.0 

244. It is far from certsin, however, that all the 
coking-coal by-products and the non-coking slack 
can find use. If necessary, as we have shown above, 
such coal can be competitive, if moved in closed
circuit train-) oads, at distsnces as great as llOO km 
from the coal-mine or washery. The present expects
tion is that all the coking-coal by-products will be 
absorbed within the limits of Bihar and West Bengal 
in 1970/l. But in aggregate the output of by-products 

Total Estiaated 1963 Di llerence 
Demand Supp I ies Govern- between 

of Cokina ment Es· Col. 4 • 5 
Coal By- timates and Col. 3 
Products of Out- Surplus • 
in 1970/1 put of Deficit-

Non-
Coklna 
Coal in 
1965/6 

(3) (4) (5) (8) 

61.1 11 .5 85.8 • 16.0 

25.5 11.5 45.8 • 31.8 

6.3 0. 1 8.2 

14.7 14.3 0.4 

7.4 0.9 8.5 

6.4 4.0 2.4 

0.8 0. 7 o. 1 

66.3 12.3 85.8 • 8.8 

28.8 12.3 45.8 • 29.3 

7.0 0.1 8.8 

15.8 14.3 1.3 

9.0 0.9 8.1 

7.3 4.0 3.3 

0.8 ,... 0.7 0.1 

81.6 13.5 65.8 2.5 

36.3 13.5 45.8 • 22.8 

8.2 0. 1 8.1 

16.9 14.3 2.8 

9.2 0.9 8.3 

10.0 4.0 8.0 

1.0 0. 7 0.3 

and non-coking slack coal is likely by 1970/1 to 
exceed the total demand for coal for generation of 
electricity and in subsequent years to exceed it hy 
an increasing margin. In 1970/1 the by-product or 
slack coals together can supply roughly four-fifths 
of the coal requirements of thermal plants, assuming 
that all new plants are designed (as is now intended) 
to use high ash coal. But many of the older stations 
do not have boilers and boiler-house equipment that 
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is suitable. The question remains, therefore of th 
use to whic_h non-coking slack can be put,' to th: 
extent that tt cannot be used in thermal electricit 
stations. The chief potential uses are brick-makin~ 
and the manufacture of cement. Unfortunately the 
statistical evidence regarding use of coal for brick-

making is al~o~t non-existent; at a low enough price 
perhaps 4 mtlhon tonnes can find its way into this 
use by 1970(1. We have made estimates of the prob
able ab~orptton of slack coal in these and other uses. 
Our estimates are given in Table 114. 

TABLE 114 

UNUSED SLACK NON-COKING COAL AND 
BY-PRODUCT COAL OF COKING COAL WASHERIES 

(IIIII ion tonnes) 

1970/1 1975/B 1980/1 
CASE I 

Usable By-Product 11.5 24.9 39.9 
Slack 15.8 20.2 24.2 
Toto I 27.1 45.1 84.1 
Estimated to be 
consumed (1) 25.4 38.3 55.4 
Unusad 2.7 8.8 8. 7 
CASE II 

Usable By- Pr oduc I 12.3 30.7 53.0 
Slack 17.5 22.8 28.8 
Total 29.8 53.5 81.8 
Estimated to be 
consumed (1) 29.1 45.7 70.5 
Unused 0.7 7.8 11.1 

CASE Ill 

Usable By-Product 13.5 38.8 68.4 

Slack 21.2 28.5 33.5 

Total 34.7 65.3 101.9 

Estimated to ba 
consumed ( 1) 34.7 55.4 86. 7 

Unused 9.9 15.2 

(1 ) Thermal Plants, Brick Burnina, 
Cement Plants and Other. 

245. It will be seen that, assuming that every 
effort is made to increase the absorption of these 
lower grade coals by deliberate design of electricity 
generating stations to use them and by adopting 
price policies to encourage their use, the surplus in 
1970/1 may be negligible. But by 1975/6 and 1980/1 
we expect the problem to be increasingly serious. It 
will, moreover, be necessary to assume that a part 

lOS 

of the coal raised (if the slack ratio remains at 30% 
or increases) will not be suitable to meet the demand 
for non-coking coal and additional raisings will be 
necessary to cover this, and these raisings will in 
turn add to the surplus of slack coal. When allowance 
is made for this, we reach the estimates of raisings 
and of surplus by-products or slack non-coking coal 
shown in Table ll5. 



TABLE 115 
TOTAL RAISING$ REQUIRED AND SURPLUS 

(ai II ion tonnes) 

1970/1 1975/8 1980/1 

CASE I 

Cok ina Raisinas 34.5 . 8 I. 8 89.9 

Non-Coking Raisinas 54.2 74.7 90.8 

Total Raisinas 88.7 138.5 180.5 

Consumed 84.3 124.7 165.9 

Surplus (a) 4.4 11.8 14.8 

Of lhich: Usable 2.4 9.0 11.7 

CASE II 

Cokina Raisinas 39.8 78. 1 118. B 

Non-Cokina Raisinas 59.5- 83.4 104.5 

Total Raisinas 99. 1 159.5 223.1 

Consu .. d 94.9 148.1 205.8 

Surplus (a) 4.2 13.4 17.3 

Of lhich: Usable 2.0 11.0 13.8 

CASE Ill 

Cokina Raisinas 47.8 98.4 153.0 

Non-Coking Raisings 70.7 98.4 121.2 

Total Rais ines 118.5 192.8 274.2 

Cons used 115.8 178. 1 251.8 

Surplus (a) 2.9 18.7 22.8 

Of lhich: Usable 12.3 18. 1 

(a) The surpluses shown include the rejects of 
coal washerias as shown in table lOB. 

2-16. Even if the fullest use of such coals is 
made for electricity generation, brick- making and 
manufacture of cement, we see no complete solution 
unless a satisfactory method can be evolved for 
enabling these coals to serve the growing domestic 
market that we expect. We recommend that the Central 
Fuel Research Institute be asked as a matter of 
urgency to study and report on all possible ways in 
wbicb the needs of the domestic market might be 
served by some one of various alternative processes 
of briquetting, coke making, gasification or otherwise. 
l'e believe the problem should be capable of solution 
at prices competitive with other forms of domestic 
fuels. If this can be done, the problem of unused 
surplus coal may disappear. But we must emphasise 
that the magnitude of the problem very much depends 
oa the requirements of the iron and steel industry for 
coking coal. Anything that can be done by that in
dustry to reduce ita demands for coking coal by re-
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ducing the coke/pig iron ratio {see paras 86-91 above) 
will automatically reduce the surplus. 

247. In order that normal users of higher grade 
non-coking coals may be adequately supplied, it will 
probably, therefore, be reasonable to plan for ap
preciably larger outputs than would give an exact 
balance in Table 113. But that Table serves to show 
the considerable strains that may be involved in 
fitting the prospective future volume of by-product 
coal into the market. There are certain features of 
that Table to which attention should be drawn. 

248. As in 1960/1, the pattern seems likely, even 
with the higher production in the outlying fields, 
planned for 1965/6, to show all Regions apart from 
the Eastern Region in deficit. It again seems likely 
that, even if the separate surplus of Madhya Pradesh 
is of the order of 9 million tonnes, that the Western 
Region will need to draw substantially from the 
Eastern Region and that the Southern Region will 



also have to depend, directly or indirectly on sup
plies from the Eastern Region. Thus long coal hauls 
seem certain to remain necessary for the marginal 
coal required to balance the demands and supplies 
of all Regions. It is in the Eastern Region, and in 
the nearer markets of Uttar Pradesh and the Northern 
Region, that the supply of coking coal by-products 
will make itself felt most acutely. · 

249. If, as we expect, by-product coal can be 
economically railed to thermal plants as far as 
Satpura and even further, the longer-term prospects 
of the programme to open the outlying coal fields for 
low quality non-coking coal will almost certainly need 
to be most carefully reconsidered. If India can find 
the opportunity to develop new energy intensive 
industries by the very cheap ~teneration of electricity 
and its use, possibly on a high plant tactor, to provide 
exports, then it may conceivably be possible for the 
by-products to be totally absorbed in the Bengal
Bihar· region in the longer term as well as in the 
shorter; in these circumstances the • prospects for 
opening the outlying coal fie Ids to serve thermal 
electricity stations would be more favourable. A 

. . (I) f "bl . . cursory examtnatloo o posss e energy mtens1ve 
industries has been made by a member of our t~nm, 
and his study is available to the Government of India. 

IV PROSPECTS FOR 1975/6 

250. If one looks forward past 1970/1 the 
problt.rns of absorbing coking coal by-products and 
competing low grade non-coking coals seem likely to 
continue, but the areas of manoeuvre are greater. It 
should be possible in the next phases of planning the 
development of elec!ficity supplies to give even 
greater consideration to the siting of power plants 
where they can make full use of cheap by-product 
cos I; consideration can also· he given to the possi
bilities of long distance transmission of electricity 
rather than the railing of ~y-product coal on the one 
hand or the use· of non-coking coal from newly opened 
mines on the other. These are issues that will be 
discussed in Chapter 13where we deal with electricity 
supply. Our final estimates of the consumption of 
coal in electric plants at different dates sre given ia 
Table 116 below. 

TABLE 11 B 

ALL INDIA 
CASE I 

Non-Cokin& 

By-Product 

Total 

CASE II 

Non-Cokina 

By-Product 

Total 

CASE Ill 

Non-Cokina 

By-Product 

Total 

ESTIMATED CONSUMPTION OF COAL IN THERMAL PLANTS 
(million tonnea) 

1960/1 1970/1 1975/8 

5.0 3.0 

11.5 23.2 

9. I I 8.5 28.2 

8.7 3.0 

12.1 28.0 

9. I 1 a. o 31.0 

I 0. 9 3.0 

13.5 34.5 

9. I 24.4 37.5 

In addition, the Neyvell plant will require the 
1 0 11 ow 1 na amounts o I II an I t e: 

TABLE 117 

I 980/1 

1.0 

38.3 
t 

39.3 

1.0 

48.3 

49.3 

1.0 

59.9 

80.9 

ESTIMATED CONSUMPTION OF LIGNITE IN THERMAL PLANTS 

CASE 

II 

Ill 

I 960/1 1970/1 
(all lion tonnea) 

1.8 

3.7 

3.9 

I 975/6 

4.7 

4.9 

5.3 

1980/1 

6.6 

6.8 

6.6 

(I) Preliminary Examin~tion of Selected Energy-Intensive 

Industries in India, 6 December 1963, Lowell J Chawner. 
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251. Our estimates of the demand for coal for 
liSe in thermal plants are considerably less than 
those usually set forth in India, partly because of the 
lower electricity demands as estimated by us, but 
partly because there has been widespread use in 
lodia of an ~irical formula which implies that it takes 4 
tonnes of coal per kW of installed thennal capacity 
per year. The figure is misleading because it does 
not appear to take account of improved thermal ef
ficiencies that are imminent and because of the con
fusion that sometimes exists between plant factor 
and load factor. 

252. We have explored this subject exhaustively 
and, even under the most pessimistic conditions, we 
find that less than an average of 3D tonnes of coal 
per k W would be used in the next plan period in all 
coal-burning steam stations, old and 11ew. We have 
assumed an average thermal plant factor (not load 
factor) as high as 55% as against 41% now and a 
gross thermal efficiency of 30% which we believe to 
be easily attainable having regard to the new plant 
that is expected to be installed. Our calculations are 
based on coal having an average calorific value of 
around 4500 Kcal. Even in 1960/1 with a thermal 
plant efficiency of only 20%, but with a lower plant 
factor and a higher calorific value of coal, less than 
3 tonnes per kW were used. It is only in very extreme 
conditions, if an exceptionally well integrated thermal
plant/hydro-plant complex was installed with ade
quate interconnections which would permit the entire 
thermal plant system to operate at close to 75% plant 
factor, while the hydro system was used almost 
solely for peaking, that we would expect anything 
approaching 4 tonnes of coal per kW of installed 
thermal plant capacity. In our view any empirical 
formula e:r:pressing coal consumption per kW of in
stalled capacity is not reliable and will yield mis
leading results; a simple but rigorous calculation, re-

TABLE 118 

lating coal use to kWh generated rather than to level 
of installed capacity, is required for each individual 
situation, in wliich the plant efficiency, kilowatt 
hours used and calorific value of the coal are all 
considered. 

V. RESERVES OF COAL 

253. While these problems of adaptation of the 
pattern of coal output to the changing need" of the 
nation are thus likely to coot in ue, the problems of 
the Indian coal industry are not, as in so many coun
tries, the problems of retreat in the face of the ad
vance of the oil-based economy but rather the prob
lems of orderly advance. 

254. The best estimates that we can make, until 
the Planning Commission is able to determine the 
probable rate of growth to be used as a basis for 
planning, are that by 1975/6 the amounts of coal 
likely to be required are 150 ± 25 million tonnes, and 
that by 1980/1 there will be needed 200 ± 50 million 
tonoes. 

255. Of the 1975/6 output about 80 ± 15 million 
tonnes will be required in the form of coking coal. 
Of the 1980/1 output about 120 ± 30 million tonnes 
of coking coal will be required. 

256. The available reserves of coking coal are 
a matter of much dispute. There have been, and still 
are, grave fears that the reserves of coking coal are 
seriously inadequate to the growing needs of a 
modern, steel-based, economy. We set out, therefore, 
the essentials as we understand them, based on a 
recently completed Coal Board "seam by seam" 
analysis of the Jharia coal-field, which contains al
most the whole of India's reserves of coking coal. 
Excluding the Barren Measures and the Raniganj 
series of the Jharia coal-fields, the following is ar 
evaluation of the coking coal reserves: 

RESERVES OF COKING COAL 

se .. s IX/X to XVIII 
(m iII ion 

Proved 

Down to BID metres 
(2000 It. ) 2510 

610setresto 
1220 setru 
(4000 I I.) 11 

Total to 1220 met res 
(4000 ft.) l521 

These estimates are inclusive of solid reserves, coal 
standing in pillars and locked up coal. Of the re-

I on nos) 
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lndiceted Inferred Total 

2504 786 5800 

406 1820 2237 

2910 2606 6017 

serves above 610 metres the solid reserves represent 
about 80%. 



257. What is most in dispute is what proportion 
of this coal can be mined. The coal occurs in very 
thick seams, which are difficult to mine, and it has 
in the past been customary to leave large amounts of 
coal in pillars. The present rate of recovery is only 
about 40%. It will clearly be necessary to make care
ful studies of possible ways in which, in the future, 
the rate of recovery may be increased and, if practic
able, more coal may be removed from pillars in ex
isting mines. We understand that attention is already 
being devoted to this, but we think we should em
phasise its very great importance. We have already 

drawn attention to the fact that, of the total of coking 
coal mined, only about 50% becomes available aa 
washed coal for feeding to the coke-ovens. 

258. It is, however, practicable to add to the 
coking coals an addition of 25% of washed blendable 
coals (which are treated for statistical purposes as 
non-coking •oals). On that basis, and making the 
two assumptions of 50% recovery and 50% washery 
yield, the total available reserves down to 610 metres 
will provide the following out-turn of metallurgical 
coking coal of 17% ash content: 

TABLE 119 

USABLE RESERVES OF COKING COAL 

Mined Coking Coal- 50% of 5,800 million tonnes: 2,900 mi Ilion tonnes 

Washery yield 

Addition o I , 
&lendable Coal 

-50% of 2,900 million tonnas. 1,450 million tonnos 

- 25% of 1,450 mi II ion tonnes • 360 mi II ion tonnos 

Total of Avai leble metallurgical coking coal : 1,810 mi I I ion tonnes 

This disregards the further reserves between 610 metres end 
1220 metres. 

259. We believe that it would be conservative 
to estimate an average use of 0.9 tonnes of washed 
coal per tonne of pig iron between the present and 
the year 2000. If over this period an average of 50 
million tonnes a year of pig iron were produced, the 
amount of metallurgical washed and blended coal re
quired would be about 1800 million tonnes, and would 
come near to exhausting the reserves above 610 
me Ires on the perhaps conservative assumptions that 
we have made. 

260. The Department of Mines and Metals are 
convinced that, with stowing, it will be possible 
to raise the recovery ratio to about 75%. If so, the 
above estimate of reserves would be increased by 
50%, to about 2700 million tonnes, and they would 
cover, with growing demands, perhaps 70 years ahead. 

261. There is a real problem of the adequacy of 
the coking coal reserves to maintain the Indian 
economy far into the next century and there is every 
reason to explore means of economising coking coal, 
of raising recovery rates and, if possible, evolving 
new methods of ash removal. But we do not feel 
grave fears for the next 60-70 years in view of the 
further reserves below 610 metres. Though the re
serves of coking coal are far from plentiful, they are 
not as inadequate as has sometimes been suggested, 
even if no new cokinR coal measures are discovered. 

262. The Government of India IS understood to 
be giving thought already to the possible advantages 
of importing relatively small quantities of coking 
coal to meet the needs of steel plants in the South 
of India. If washed coking coal has in fact during 
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the coming years to bear almost the whole cost of 
the mmmg and washing, it becomes economic, or 
nearly economic, at present prices to import coke or 
coking coal from outside India rather than make it 
locally from Indian coals, even on the assumption 
that we have adopted elsewhere in this report that 
for planning purposes a foreigp input should be valued 
with a 33% addition. If coke made from imported coal, 
with around 8% to 11% ash content in the coke, be 
substituted even at considerably higher cost for the 
Indian coke with 23% 'ash content, the increased 
throughput of furnaces, the decidedly lower coke 
rate and the lower limestone costs might give a net 
economy on the whole operation. 

263. The reserves of non-coking coal are very 
much more ample. In total they probably amount to 
some 115,000 million tonnes. On any basis of prob
able consumptiOn they do not present grounds for 
fear over the next century or more at all comparable 
to the fears that have been held regarding the ade
quacy of coking coal. 

264. The known non-coking coals are, however, 
confined to certain limited areas of India, though 
these areas are being enlarged by new discoveries. 
The attached map, (Figure 8), marking the known coal
fields, shows clearly the way in which the coal
fields are in the main clustered round the area of 
Bihar, West Bengal, Orissa and Eastern Madhya 
Pradesh. There are further coal-fields in the Godavari 
Valley on the northern border of Andhra. But there is 
no known coal south of the River Krishna nor, except 
in negligible quantities, west of a line joining Delhi 
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to Cape Comorin. Thus, even_ if known coal-fields 
are fully developed, large parts of industrial India 
are almost certainly condemned to remain remote from 
any coal-field. 

265. The strategic longer term problems of coal 
development are principally those of expanding at an 
appropriate rate the- production of coal in such quanti
ties and areas as will best meet these longer term 
demands. The under-estimation of the extent to which 
the planned expansion of coking coal to meet the 
needs of the iron and steel industry might have re
percussions on the demands for non-coking coal, and 
the over-estimation of the probable increases of 
other demands, have implied that, for a few years 
ahead, the planned expansions of non-coking coal 
output may need to be slowed down. But it is a matter 
only of timing. By 1975 and 1980 very much larger 
amounts of non-coking coal will be required. By that 
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time there can be no question of the advantage of 
expanding to the greatest practicable extent the pro
duction of the coal nearest to the growing markets 
of the South and West Regions. 

266. But it will still remain true that the cok
ing-coal washery by-products will be constantly avail
able in rapidly increasing volume to provide a main 
source for covering the needs of electricity generation. 
They will, however, inevitably be available in the 
coking-coal areas of the Eastern Region. Decisions 
regarding the most economic methods and locations 
of electricity generation. and transmission will have 
continually increasing repercussions on the relative 
advantages of developing the outlying conl-fielda. 
We discuss them in more detail in a later chapter. 
These problems will need to be kept under continuous 
review. 



CHAPTER12 
Problems of Oil Supplies 

I SUPPLIES IN 1960/1 

267. In terms of the replacement ratios which 
we have used and which we believe measure more ac
curately than other methods of conversion the ef
fective contribution of each forr.1 of energy, India in 
1960/1 derived about 40% of her commercial energy 
from oil products, and about 16% of her total energy, 
both 'commercial and non.-eommercial. Thus, already 
India has a much greater- dependence on oil products 
than appears from the usual statistics. 

'268. By 1970/1, on the basis of our estimates, 
that dependence is likely to increase, if supplies 

TABLE 120 

can be made available, to about 23% of toto! enNfiiY· 
By 1980/1, the dependence on oil products mny 
rise further, again if supplies can be made avail
able, to about 29% of total energy. 

269. It becomes, therefore, very important to 
consider how far it is possible for India to rely on 
obtaining these increasing volumes of oil products. 

270. In 1960/1 India had available for final 
consumption 6.02 million tonnes of petroleum pro
ducts. or this total, we estimate that the final con
sumption was distributed approximately as follows; 

FINAL CONSUMPTION OF PETROLEUM PRODUCTS 

1960/1 
(mi I lion tonnes original units) 

Transport Industry 

A II India 2. 2 0 1. 53 

Eastern 
Region 0. 40 0. 28 

Northern 
Region 0. 29 0. 07 

Central 
0.07 Region 0.29 

Western 
0.80 Region 0.53 

Southern 
0.23 Region 0. 61 

Assam 
0.08 0.08 Region 

271. In addition, the oil refineries produce 
other (non-energy) products which are· not included 
in the above figures. The refineries themselves also 
consume energy for their .own operation. There are 
adjustments also to be made for exports and buukers, 
for stock changes, and consumption in the generatio.n 
of electri.city. Thus the total input of crude o.I 
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Domestic Agriculture Total 

1. 98 0.31 6.02 

0. 41 0.03 1. 12 

0. 17 0.04 0.57 

0. 28 0.06 0.70 

0.56 0. 09 1. 98 

0.48 0.07 1. 39 

0.08 0.02 0. 26 

required to produce that volume of energy products, 
was 8.37 million tonnes. Table 121 sets out the 

figures for 1960/1. 
272. In 1960/1. as much as 94.5% of all oil 

consumption was derived from imports either of crude 
oil or of oil products; only 5.5% was covered by 
indigenous production of oil. 



oe .. ands (a) 

TABLE 121 

BALANCE OF SUPPLl ES AND DUAnu~ 

OF OIL INDUSTRY 

196 0/1 

(•illion tonnes original units) 

Inland Consumption of Ener1y Products 6.40 

Inland Consumption of Non-Eneru Products 0.81 

Refinery Consumption and Losses 0.34 

Total of Above 7.55 

Addition to Stocks of EneriY Products 0.08 

Addition to Stocks of Crude Petroleum 0.08 

Exports and Bunkers 0.68 

Grand Total 8.37 

Supplies 

Indigenous Supplies of Crude Petroleum 0.46 

Imported Crude Petroleum 5.78 

Imported Petroleua Products 1.82 

Imported Non-Energy Products 0.31 

Grand Total B.37 

(a) Includes consumption lor electricity 
1anera ti on. 

273. Even if India had been more nearly self
sufficient in oil, it would have been difficult for the 
country to be wholly independent of foreign trade in 
oil products. The pattern of demand in India is such 

TABLE 122 

thst there is a heavy demand for kerosene and high 
speed diesel oil; currently there is a relatively low 
demand for motor spirit. The demands of 1950/1 and 
of 1960/1 were made up as follows: 

DISTRIBUTION OF DEMAND 

BETWEEN DIFFERENT ENERGY PRODUCTS 

(percentaaes) 

le rosene 

!Ialor Spirit 

Hi&h Speed Diesel Oi I 

Lilhl Diesel Oi I 

Fuel 0 i I 

Aviation and Jet Fuel 

Liquid Petroleum Gas 

0 the rs 

Tot a I 
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1950/1 

29.2 

21.1 

8.4 

11.5 

28.2 

2.4 

1.2 

100.0 

196 0/1 

29.3 

12.4 

18.3 

9.4 

26.2 

4.0 

0. 1 

0.3 

1 00.0 



274. The production from crude oil in Indian 
refineries had, on the other hand, the following 
pattern in 1960/1. 

275. The refinery output, on the basis of the 
crude oils available, can only be modified within 
rather narrow limits. Thus, if the present pattern of 

TABLE 123 

DISTRIBUTION OF REFINERY OUTPUT 
BETWEEN DIFFERENI ENERGY PRODUCTS 

1960/1 

(pe rcantaus) 
hrosene 

Motor Spirit and naphtha 

High Speed Diesel Oi I 

lieht Diesel 011 

Fuel Di I 

Aviation and Jet Fuel 

Liquid Petroleum Gas 

Others 

Total 

demand develops as we expect it to do, India is 
likely to be short of middle distillates and long of 
light-end products. It will probably be necessary to 
continue to import middle distillates and to develop 
new outlets or uses for the light-end products (for 
example in fertiliser pr_oduction) and also for fuel 
oils, even if India becomes on balance self suf
ficient. Alternatively, if India develops refinery 
capacity adequate to meet her full middle distillate 
needs, it may be necessary to find large export 
mMkets for other products. The latter policy might 
be virtually impossible to achieve in practice. 

II. ESTIMATED FUTURE DEMANDS 

276. Our estimates of future demands for oil 
are set out in Table 124 and Figure 9. The estimates 
for energy consumption are based on the sector-wise 
analysis described in earlier chapters. Although 
feed-stocks to the fertiliser industry are, in the 
strictest sense, a non-energy product, we have in
cluded the naphtha or other oil used as a fertiliser 
feed-stock as an energy product since the quantities 
used are significant and essential to the Indian econo
my. We have made no special study of the Indian 
demands for non-energy products and our estimate of 
the demand for non-energy products is based on dis
cussions with the ONGC and liP. We have also as
sumed ·that bunker consumption will grow at the same 
rate as imports and exports and that there will be some 
substitution of bunker oil for bunker coal. The balance 
of trade in oil products is very difficult to predict as 
it is not yet clear whether the refining policy will be 
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11. a 
20.0 

20.4 

I 0 0 1 

31.4 

0.1 

0. 1 

100.0 

aimed at a rough balance between surpluses of cer
tain products and imports of others or at refining 
on a scale sufficient to meet the most difficult pro
ducts with the export of surpluses, if this is possi
ble. Our estimates correspond more nearly toww-d the 
former policy in which, for example, India may refine 
sufficient quantities to supply her kerosene require
ments and find herself short of other middle distil
lates and long on fuel oil, ga!lllene and naphtha. We 
have also assumed that refinery consumption and los
ses will in the future be about 6% of the total demand 
for products on the basis that the refinery throughput 
may be approximate! y equal to the product demand and 
that surpluses and imports would very nearly be equal. 
(Table 124). 

277. We have not attempted to convert our 
sectoral demands for energy into demands for actual 
products although we have broadly considered them 
in an attempt to measure the products that may be
come available for the various consuming sectors. 
That is a task that the specialists of the industry 
can· best be trusted to undertake. But certain things 
are clear. Even if India installs sufficient refining 
capacity to equal her product demands. it may be 
necessary to import middle distillates, and .there 
may be a surplus of naphtha, gasolene and possibly 
fuel oil unless new markets are developed, as is 
intended. It, therefore, appears wise pol icy to put less 
emphasis on the use of middle distillates in road 
transport and to transfer this demand to gasolene 
products to the extent they may be in surplus. It also 
appears clear that there need not be severe pres
sures to reduce the use of fuel oil since that product 



TABLE 124 

ESTIMATED REQUIREMENTS 

OF CRUDE PETROLEUM AND PETROLEUM PRODUCTS 
1960/1 to 19BD/1 

(mi II ion tonnes of petroleum) 

1960/1 1970/1 1975/B 19BD/1 

CASE I (7ll growth) 
Energy Products lor 
Internal Consumption 

B.D 14.5 22.4 34.B as such 

Di I Products lor 
Electricity 

0.9 1.3 2.4 gene rat ion 0.4 

Total Energy Products 
lor Internal 

23.7 Consumption 6.4 15.4 37.2 

Non-Energy Products 0.8 2.2 3.2 4.5 

Bunkers 0.4 0.6 D.B 1.0 

Refinery Consumption 
and Losses 0.3 1.1 1.8 2.7 

Grand .Total (a) 7.9 19.4 29.5 45.4 

CASE II (B%~ growth) 
Energy Products lor 
Internal Consumption 
as such 6.0 15.B 25.B 41.9 

Oil Products lor 
Electricity 
generation 0.4 1.0 1.4 3.0 

Total Energy Products 
lor Internal 
Consumption 6.4 16.B 27.2 44.9 

Non-Energy Prod uc is 0.8 2.7 3.9 5.9 

Bunkers 0.4 D. 7 0.9 1.1 

Refinery Consumption 
and Losses 0.3 1.3 2.0 3.3 

Grand Total (a) 7.9 21.5 34~ 0 55.2 

CASE Ill (10" growth) 

Energy Products lor 
Internal Consumption 
as such. 8.0 17.8 30.0 49.2 

Oil Products lor 
Electrici"ty 
generation 0.4 1.1 1.5 3.7 

Total Energy Products 
lor Internal 
Consumption 6.4 18.9 31.5 52.9 

Non-Enerty Products 0."8 2.8 4.9 7. 7 

Bunkers 0.4 0.8 1.0 1.2 

Refinery Consumption 
and Losses 0.3 1.4 2.4 3.9 
Grand Total (a) 7.9 ·23. 9 39.8 65.7 

(a) excluding additions to atocka In 
1960/1 and exporta throughout. 
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mav become plentiful in the neighbourhood of certain 
refineries. On the other hand, it appears necessary 
to find new uses for naphtha which may be signifi
cantly in surplus. Our estimates for the total de
mands for oil products show the following percentage 
inrreases on 1960/1. We compare these total in-

creases with the increases which we have estimated 
for the domestic sector, which absorbs almost the 
whole of the kerosene, and for the transport sector 
which absorbs much of motor spirit, and nearly all 
the H.S.D.O. supply. 

TABLE 125 
RELATIVE ESTIMATED INCREASES OF TOTAL DEMANDS 

FOR OIL PRODUCTS AND OF DOMESTIC DEMANDS 
( 1960/1 

Estimates of Total Demard 
lor Oil Products (Casa Ill) 

Estimates of Domestic 
Demand lor Oi I Products 

Estimates of Demand of 
Transport Sector lor Oi I 
Products (Case Ill) 

278. It wi II be seen that the total estimated 
increase rises considerably faster than the estimated 
increase for the domestic sector; thus there is good 
reason to hope that the pattern of demand, with a 
large present kerosene component, will become 
easier to meet than in the past. On the other hand. 
the demands of the transport sector seem likely to 
increase faster than the average, and the H.S.D.O. 
shortage will, if nothing is done, become still greater, 
whi It the motor spirit and naphtha. surpluses in
crease. 

279. This problem is - we know - already being 
actively examined in order to find outlets; either in 
the iron and steel industry or in the manufacture of 
fertilisers and petrochemicals,· for the surpluses 
already becoming manifest. We think it probable that 
longer term trends may accentuate rather than re
lieve the problem. It will certainly be advisable to 
consider further the question whether, in the special 
circumstances of India, it is really wise to provide 
tax incentives which discourage consumption of 
motor spirit and encourage not only the consump
tion o'f diesel oil, but also the acquisition at higher 
initial cost of vehicles which use the scarce forms 
of oil products; it may in fact be easier to provide 
larger quantities of motor. spirit than Smaller quanti
ties of diesel oils. Further consideration of substi
tution of fuel oil for coal in lo.cations remote from 
coalfields and near to oil refineries is also advisable, 
since fuel oil may otherwise become surplus. These 
problems can best be examined when the experts of 
the industry have made a more detailed product 
analysis of our petroleum demands. 

280. The estimates of oil consumption ·in 1970/1 
resulting from the above studies of the Working 
Group, are significantly lower than estimates for 
the same years made by the Ministry of Petroleum 
and Chemicals. Their estimates would sup;gest a 
total demand (corresponding to our Case Ill in Table 

: 1 00) 
1975/li 1960/1 197 011 1980/1 

100 

1 DO 

100 
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303 504 844 

217 312 508 

323 548 868 

124) of approximately 27 million tonnes, including 
non-energy products and refinery fuel, as contrasted 
with our estimate of approximately 24 million tonnes. 
The differences here are to be explained almost 
wholly in terms of different underlying assumptions 
in the process of estimating. The Ministry has, quite 
properly, attempted to estimate what may be the 
probable demand for oil products, if present policies 
continue unchanged, in order that their refining 
capacity, import plans and handling facilities may 
be adequate to meet the demands that are likely to be 
encountered on that basis. Their estimated demands 
are in fact not widely different from estimates made 
by our Working Group at an earlier stage in our work 
on a similar basis. The present estimates included 
in this report are based on rather different assump
tions. It has been assumed, in the light of the first 
estimates prepared for the Committee by the Working 
Group, that there is a danger that India's dependence 
on imported fuels will progressively become greater. 
than the I imits set by the Indian balance of payments 
can permit; that oil should be assumed to be avail
able to meet the needs of those activities and in
dustries in which it is essential; that increased 
pressure will· have to be put on industries capable 
of using indigenous fuels to economise in their use 
of oil products. The two sets of estimates appear to 
differ comparatively I ittle in respect of those uses 
in which oil is essential. They differ more widely 
in their assumptions. regarding the freedom with· which 

·industries will be permitted to use fuel oils. While 
this is likely to be surplus in some regions in the 
neighbourhood of refineries, and plans will need to 
be made ·for its use, there are other regions particu
larly in Western India where there wonld appeat 
likely to be, on the Ministry's calculations, a con· 
siderable deficit to be met by import. We think that 
the Government of India will need to consider whether 
or not it can afford to make larger amounts of oil 



producta than we have assumed available in practice, 
and also whether, in determining the location of 
new industrial developments, increased preference 
should be given to sites where indigenous rather 
than imported fuels can be used, or to sites where 
fuel oil is likely to be in surplus rather than deficit. 

III. SUPPLIES OF CRUDE OU... 

281. If, ss our estimates suggest, the Indian 
economy is likely to need some 24 million tonnes 
of crude oil by 1970/1, some 3(}.40 million tonnes in 
1975/6 and probably some 45-65 million tonnes by 
1980/1, where is this to C<>me from? . 

282. In 1960/1, the output of Indian oil wells 
was, as we have shown, about half a million tonnes. 
In 1963 this has risen to a little over 1.6'111illion 
tonnes. About lbree-fif1hs of this has come from Assam 
and the remaining two-fif1hs from Gujarat. 

283. Exploration is currently being conducted 
with great vigour in various parts of India. India 
possesses an area of about one million square kilo
metres of sedimentary rocks. which theoretically 
represent an oil potential; this constitutes nearly 
one-third of the country's total area. The attached 
map (Figure 10) shows the areas concerned. 

284. As the available geological knowledge 
regarding several of these sedimentary basins is 
meagre and of a very general nature, it is for the 
moment impossible to make any firm assessment of 
possible petroleum reserves. Of the areas so far 
explored for oil much the most promising are those 
in Assam and Gujarat. 

285. The figures given for estimated reserves 
are constantly changing in the light of new knowl
edge. Recent guesses - and they can be little more -
are that proved reserves in Assam may amount to 
50 million tonnes and those in Gujarat to another 
50 million tonne a. 

286. Both these areas are being intensively 
studied, with the aid of foreign experts, and at the 
same time other areas are being investigated. It is 
too soon to be at all certain what the total reserves 
may be. There are approximately 100 million tonnes 
of proved reserves; including possible inferred re
serves, the total may conceivably reach 175 million 
tonnes in all. 

287. Much of any new discoveries will have to 
go toward replacing the fields now in operation which 
will probably become exhausted withiD the period of 
our study. 

288. We hesitate to be dogmatic about anything 
so uncertain as India's ultimate oil potential. Ex
ploration and development on the basis of already 
proved reserves is being currently planned on the 
basis of reaching an annual output as high as 13 
million tonnes . .In the light of India's acute need for 
larger indigenous supplies of oil it is clearly wise 
to proceed vigorously. We do not think it safe, how
ever, in advance of greater experience than is yet 
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available, to assume with confidence and aa a baaia 
of energy planning, that such a level will actually 
be achieved in practice by 1970/1. We think that it 
may be more reasonable for the moment to expect 
that annual output may reach some 10 million tonnes 
by 1975/6, when allowance is made for the progressive 
exhaustion of supplies in the older areas of Assam. 
~here are those who hope that the figure may be aa 
h1gh as 15-20 million tonnes by 1980/1. But we would 
again not regard it aa safe to assume for the time 
beins for purposes of our calculations any figure much 
larger than 10.15 million tonnes, unless some start
ling new discovery is made of oil resources on a 
wholly different scale from those yet known. 

289. If that is, in fact, a reasonably optimistic 
estimate of indigenous supplies, it means that India 
would need, on the basis of our Case III estimates, 
to be importing some 17 million tonnes of crude and 
products in 1970/1, about 30 million tonnes in 
1975/6 and perhaps 50 million tonnes in 1980/1. 
These are very formidable amounts. They mean, in 
the first place, that India will depend for something 
approaching 30% of her commercial energy supplies 
on the goodwill and political stability of her oil 
suppliers; that is, of course, true of most European 
countries to-day. They mean secondly that India 
must find each year around 1975/6 some Ra. 200 
crores to meet these imports alone. On the basis of 
estimates that have been made of Indian exports at 
that time, such oil imports might absorb almost one
third of total import capacity. 

290. We have not regarded it as within our com
petence to determine whether this is too heavy a 
load on India's foreign trade. This is a subject to 
which we shall return at a later point in this report 
in connection with the imports of capital equipment 
as well as fuels for the energy sector. The estimates 
that we have made of demands have reflected, where 
they have been evident, what seemed to be the 
longer-term trends in various industries towards 
greater use of oil products and electricity. In revising 
the report, however, we have deliberately given a 
bias in our estimates towards use of indigenous 
fuels whenever this seemed practicable. It will be 
for the Government of India, on the advice of the 
Planning Commission, to consider whether the trends 
are likely to be dangerous to its longer term balance 
of payments policie~ and whether it may be 
wise to go even further in the direction of giving 
incentives to use Indian coal or electricity in pre
ference to imported oil. 

IV. NATURAL GAS 

291. We are informed that the proved and in
ferred natural gas reserves, as estimated on the 
basis of present explorations, are 31.5 billion cubic 
metres or only about 50 million tonnes of coal equival
ent determined on a calorific equivalent basis. We 
have not attempted to estimate how, if important 



fields were discovered, they might fit in detail into 
the Indian energy economy. It is immensely to be 
hoped that such discoveries may be made and there 
are reasonable hopes that will happen, particularly 
in Rajasthan. There are possibilities also that if 
political relations become easier, India might draw 
on the ample supplies of natural gas just across 
the border. There are further possibilities that ways 
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rna y be found of making gas from the oil-fields of the 
Middle East countries available to Indian marltets. 
But we have regarded all these possibilities for 
the moment at least as too uncertain for immediate 
pl_anning c~lculations. I~ circumstances change, it 
nught considerably modify the prospective energy 
economy of the Western and Central Regions of India. 
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CHAPTER13 
Problems of Electricity Supply 

I. THE BACKGROUND TO THE PROBLEM 

292. Our estimates have shown that the demands 
in India for electricity by 1975/6 may he about seven 
times those of 1960/1 and by 1980/1 about twelve 
times those of 1960/1. This involves a tremendous 
expansion and modernisation of the whole organisation 
for electricity supply. This Chapter will be concerned 
with the main problems and implications of achieving 
this. 

293. The electric utility industry today still pos
sesses many features derived from its past history. 
It began, as elsewh.,re, with small isolated stations 
mostly in the--,;ggelftowns, mostly in ;ihe-first /stage~ 
owned by P.rivate companies. Capacity has ~grown 
rapidly, but untilrecently has been relatively small. 

TABLE 126 
UTILITY GENERATING CAPACITY 

1920-62 
Megawatts 

Year End Steam Hyde I Diesel Total 
1920 49 74 6 130 
1940 624 469 115 1208 
1951 1098 575 163 . 1835 
1956 1596 1061 228 2886 
1960/1 2436 1843 300 4579 
1961/2 2466 2234 317 5017 

294. Despite rapid progress in the post-Independ
ence period, electricity is still provided by a large 
number of small stations - many of these vet'y small 
and very old - by. modern standards obsolete, operat
ing at low fuel efficiency, and inadequately inter
connected. 

TABLE 127 
ANALYSIS OF UTILITY GENERATING STATIONS 

1962 
Number Installed Generation Percentage 

Capacity Year 1961/2 of total 
End 1961/2 Generation 

MW GWh 
Steam 

Total 92 2466 9476 100 
Over 50 MW 15 1687 6937 73 

Diesel 
Total 641 317 380 100 
Over 50 MW 

Hyde I 
Total 65 2234 9814 100 
Over 50 MW 14 1593 6866 70 

All Types 
Total 798 5017 19670 100 
Over 50 MW 29 3280 13.1103 70 

lZl 

295. Thus, of 798 individual utility stations in 
1962, only 29 were above 50 MW in size .. The largest 
individual stations were Bokaro Steam 'Station with 
255 MW and Bbakra Left Bank Hydr'o Station with 450 
MW · Even these are not large stations by p~esent 
standards elsewhere in the world. 

296. Of the 2741 generating sets in service, only 
1~ :were of 50 MW capacity or larger. The largest in
drvrdual sets were three steam turbine sets of 75 MW 
each and five hyde! turbine seta of 90 MW each. 

297. Because of the small average size of steam 
generating units, efficiency bas been, and is, very 
low. Average gross efficiency for various years durin& 
the last decade is given in Table 128: 

TABLE 128 
AVERAGE GROSS EFFICIENCY OF 

UTILITY STEAM-ELECTRIC GENERATING STATIONS 
1951 1956 1959/60 1960/1 1961/2 

Reported Gross Heat Rate(a) 
(Ileal/kWh) 5280 4740 4440 4375(b) 4285(b) 

Gross .Efficiency 
('II>) 16.3 18.1 19.4 19.6 (b) 20.1 (b) 

(la) Befot'll deducting otatlan uoe. 

!b) F IIJureo revloed In the light of our own otudlu. 

298. This technically ill-equipped and currently 
under-sized industry bas been responsible for the 
supply of electricity to a sub-continent. Inevitably, 
and largely for historic reasons, the levels of elec
tricity consun\ption per head and per square kilometer 
have been low by the standards of more advanced 
countries. Average consumption per bead in India in 
1960/1 was 38.9 kWh. In the Eastern and Western 
Regions, where industrial development is greater and 
electricity supply bas long been available, the con
sumption is more than 50% above the national average. 
In the Southern Region it is close to the national aver
age. In the Northern Region - principally the Punjab 
and Rajasthan - the figure is about three quarters of 
the national average. It is lowest in Uttar Pradesh 
and Madhya Pradesh - the Central Region - and in 
Assam. One of the problems of the future is the pro
vision of better facilities in areas which have been 
backward for historical rather than economic reasons. 



REGION 

All India 
Eastern 
Northern 
Central 
Western 
Southern 
Assam 

TABLE 129 
ANALYSIS OF ELECTRICITY CONSUMED BY REGIONS -1960/1 

CONSUMPTION POPULATION AREA ELECTRICITY 
millions OOO'km2 CONSUMED (c) Per head Per km2 

million kWh kWh kWh 

435.2(a) 3038.8(b) 16,922.4 38.9 

99.1 417.7 5,708.4 57.6 

47.9 631.7 1,426.7 29.8 

106.2 737.2 1,783.0 16.8 

60.1 494.8 3,964.3 66.0 

110.0 635.4 3,989.1 36.3 

11.9 122.0 49.9 4.2 

(a) Excludine Union Territories other than Oelhi and Himachal Pradesh; 
(b) Exlcudin& the areas of Union Territories, other than Oelhi and Himachal 

Pradesh, and the area occupied by Pakistan in Jammu & Kashmir State. 
(c) Consumption by ultimate consumers, ie, excludine eeneratine station 

use & transmission& distribution losses. 

5,569 
13,669 
2,259 
2,419 
8,012 
6,278 

409 

299. The Indian generation per head is compared with that of some other countries in Table 130. 

TABLE 130 
GENERATION OF ELECTRICITY PER HEAD 

IN VARIOUS COUNTRIES 
1960 

Country Generation Populations Generation 
by utilities millions per head 

and Industry 
TWh kWh 

India 23.2 435.2 53 

Mexico 10.7 34.9 308 

Brazil 22.9 71.0 322 
T11key 2.8 27.8 101 
Portugal 3.3 8.9 366 

U.S.A. 841.6 179.3 4680 

300. DW"ing recent yeara the consumption of elec
tricity has increased rapidly. Over the period 1953/4 

to 1962/3 final consumption of electricity has risen 
as follows: 

TABLE 131 
FINAL CONSUMPTION OF ELECTRICITY (a) 

TWh 
Generated by: 1953/4 1954/5 1955/6 1956/7 1957/8 1958/9 1959/60 1960/1 1961/2 1962/3 

Utilities 6.69 7.53 8.59 9.66 11.37 12.99 15.04 16.86 19.67 22.37 

Auto-PI oducers 2.07 2.12 2.28 2.29 2.39 2.53 2.88 3.29 3.57 3.94 

Total 8.76 9.65 10.87 11.95 13.16 15.52 17.92 20.15 23.24 26.31 

(a) Includes eeneratlne station use and transmission and distribution losses. 

301. The growth of electricity consumption since 
1953/4 has averaged 12.8% per year. But it is not 
clear that this has represented the growth of demand 
rather than the growth of the available supplies. There 
have been restrictions of three kinds: firstly, restric
tions from the cutting off of supplies during periods 
of excess demand; secondly, restrictions in the fonn 
of limitations on the amount of electricity that might 
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be taken by a customer who bad been given connection; 
thirdly, restrictions in the fonn of refusals of appli
cations for connection. 

302. It is very clear that in recent years the 
limitations of electricity supply have not only cau~ed 
interruptions from time to time to industrial production 
but also have involved refusals of electricity supply 
which, if available, would have made possible greater 



increase of industria)·production.lt is currently a mat
ter of great urgency to remove these limitations. 

303. It is not easy to measure the extent of the 
present shortfall of electricity supply. That it exists 
as things are there can be no question. But it is very 
far from clear that it is entirely due to inadequacy of 
generating capacity in aggregate. The most serious 
shortfalls in 1963 were those in Madras, which was 
due to the results of quite abnormally low rainfall on 
a predominantly hyde) system, and in Calcutta where 
a shortfall due to breakdown of Calcutta Electricity 
Supply Company equipment could not he made good 
hy the West Bengal State Board. But more generally 
it seems clear that, while shortages did occur, they 
were largely to be ascribed to the absence of trans-

mission facilities whereby one station could have 
helped its neighbour, and possibly in some cases to 
lack of effective arrangements for co-operation. 

304. Even with little or no transmission and a 
basic load factor (ratio of average load to peak load) 
of 0.60 and allowing a demand factor (ratio of peak 
load to capacity) of 0.75, it should be possible to 
achieve 4000 hours per year use of capacity. Actually, 
as can be seen from Table 132, in the two years 1960/1 
and 1961/2 this level was reached only in the Western 
and Southern Regions which are better endowed with 
transmission lines than most regions. We believe that 
with more adequate transmission, the present shortages 
would not have been great. 

TABLE 132 
HOURS USE OF GENERATING CAPACITY (a) 

1960/1 1961/2 
Region Generation Capacity kWh/kW Generation Capacity kWh/kW 

TWh GW TWh GW 

Eastern 4.40 1.24 3548 4.78 1.24 3850 
Northern 1.44 .44 3288 2.38 .66 3590 
Central 1.73 .66 2600 2.04 .77 2650 
Western 4.54 1.09 4153 5.00 1.13 4412 
Southern 4.70 1.12 4216 5.41 1.17 4630 
Assam _M _m_ 1357 ~ _,Ql .IDQ. 
All India 16.85 4.58 3680 19.67 5.02 3920 

(a) Uti lilies only 

305. The problems of increasing rapidly India's 
electricity supplies are great. The periods of construc
tion of major electricity projects in India are Ion g -
far longer than in advanced. countries with greater 
local industrial resources to facilitate rapid construc
tion. The average period of construction of a hyde) 
project in India is currently about nine years and that 
of a thermal project about five years. It is important 
to do all that is practicable to shorten these periods. 
But meanwhile the length of these periods of construc
tion make it very important to plan more than normally 
far ahead. It is partly for that reason that the present 
survey has been conducted and has attempted to look 
as far ahead as 1980/1. 

306. A rapid increase of supply is made much 
more difficult by two handicaps under which India 
labours. The capital costs of electricity supply, both 
on the side of generation and on that of transmission 
and distribution, are very high and capital investment 
of this complex type cannot be expanded greatly and 
rapidly in India. The import content of investment in 
electricity supply is, for the moment, also very high; 
it will only be reduced significantly as new manufac
turing developments mature during the next ten years. 
We shall consider both these p-oblems at a later 
stage. 
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II. THE INSTITUTIONAL FRAMEWORK 

307. In the earlier stages of development in India, 
the various undertakings were mostly, as has been 
said, small. In the bigger cities they usually took the 
form of private companies. In some of the then exist
ing Princely States, the State Goverriment, or the 
Prince himself, pioneered development. A number of 
the smaller stations were associated with industrial 
undertakings, privately owned mines, plantations or 
estates. In some cases also Government establish
ments or local authorities set up plan.ts of their own. 

308. In the earliest years the Central Government 
exercised a modicum of control under the Indian Tele
graph Act. In 1910, when it was felt that it was 
desirable to extend control over these various private 
concerns, the Indian Electricity Act was enacted. This 
provided, inter alia, for granting of licences to supply 
electrical energy in specified areas; for establishing 
the conditions under which the licensee was required 
to operate and conduct his business; and for defining 
the duties and mutual responsibilities of licensees, 
consumers and the Government. That Act provided for 
the creation of a Central Electricity Board, whose 
responsibility it was to promulgate in the public in
terest rules specifying service and safety condition•, 



as well as the manner in which the licensee must 
make an annual report. 

309. While it was clearly the intent of the 1910 
Act, through its broad language, to include everything 
that concerned the supply of electric energy, it is 
clear also that, in harmony with the economic philos
ophy of the time, it was designed to regulate the 
actions of individual private undertakings rather than 
to form the framework for the effective co-ordination 
of these undertakings into regional systems of elec
tricity supply throughout the whole of India. 

310. It was already clear before 1945 that the 
1910 Act was woefully inadequate to deal with this 
aspect of co-ordinated development. Already in 1945 
the Government was aware of the necessity for new 
legislation. It is significant that, about this time, the 
Policy Committee on Electricity and Public Works of 
the Legislature recommended that "steps be taken to 
eradicate any factors that retarded the healthy econ
omical growth of electrical development on regional 
lines whether in Provinces, States - or Local-Author
ity-owned. or in commercially-owned undertakings". 
At the same time the National Planning Committee 
had in mind the creation of' regional Provincial (now 
State) Electricity Boards. In the light of this, the 
Government proceeded to draft an Electricity (Supply) 
Bill, which subsequently emerged as the Electricity 
(Supply) Act, 1948. 

311. This Act, drafted with the assistance of 
experts from the United Kingdom, owed much to con
temporary experience in the United Kingdom. The 
British Electricity (Supply) Act of 1919, had created 
a body of Electricity Commissioners charged with the 
duty of promoting, supervising and regulating the in
dustry; it was the aim to secure voluntary participation 
in a plan to reduce the number of undertakings and 
concentrate generation in a smaller number o{ stations. 
The subsequent British Electricity (Supply) Act 1926 
created a Central Electricity Board for the control of 
generation, without, however, ownership of the sta
tions. It created also Electricity Commissioners to 
administer local distribution. The Board was given the 
responsibility of constructiug an interconnecting grid 
system of main transmission lines. It was the intention 
to secure that electricity should be generated under 
the Board's instructions in what were termed "select
ed stations" and made available through the grid to 
the authorised local suppliers. While the Act resulted 
in some considerable economy through reduced stand
by capacity and through mutual assistance between 
supply areas, it did not prove adequate to achieve 
either complete pooling of generation or the selection 
of the most efficient and the elimination of marginal 
producers. It was, in effect, a half way political solu
tion of the immediate difficulties created through the 
ownership of generating capacity by the distribution 
companies. 

312. The Indian Electricity (Supply) Act, 1948, 
sought to apply to Indian conditions the basic ele-
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ments of the United Kingdom legislation and to remedy 
thereby some of the defects of the 1910 Act. It was 
recognised that, because of the size of India and the 
probable difficulties of administration, it would not 
be possible to model the legislation on the very cen
tralised system of the United_ Kingdom. What was 
needed, it was thought, was some provision for: 

(a) the building of grid systems on uniform lines; and 

(h) the creation of semi-autonomous bodies in the 
Provinces to administer the grid systems. 

Within the framework of the 1910 Act it was impossible 
for the Provinces to constitute such quasi-commercial 
bodies. Consequently, the need for Central legislation 
was apparent both to permit creation of Provincial 
Boards and to enable the Central Government to co
ordinate the regional development of electricity 
providing for uniformity and control of existing licen
sees. A new term was employed in the preamble of 
the Indian Act of 1948 which bas great significance 
since the use of the word "rationalisation" implied a 
far greater scope than the objective of the United 
Kingdom Act of 1926 on which the Indian Act was 
modelled. 

313. The objectives of the 1948 Act were the 
"rationalisation" of the production and supply of 
generation and the development of an industry, in 
which there would be both private 1 nd public under
takings. When the Indian Electricity (Supply) Act of 
1948 became effective, it was intended that both 
"rationalisation" and development of the electric 
supply industry should be on a regional basis because 
of the federal character of the Government of India and 
because· "Electricity" is a concurrent subject under 
the Constitution of India, so that both Central and 
State Governments may legislate on the subject. Not
withstanding the implication of regional development, 
it was intended that there should be a national policy 
for co-ordinated developml\nt, to ensure optimum util
isation of the national resources by planning agencies 
whether Federal or State. The Act empowered the 
creation of the Central Electricity Authority (Federal) 
and at the same time, authorised the States to estab
lish a State Electricity Board, a State Electricity 
Consultative Council, a Local Advisory Committee and 
a Rating Committee. The Act extended to all India 
except Jammu and Kashmir, exempted by Constitutional 
provisions. 

314. The. Act laid down specific functions for 
five bodies or groups of bodies: 

(i) The Central Electricity Authority, with 
responsibility, inter alia, to develop a sound, 
adequate and uniform national power policy 
and to co-ordinate the activities of the vari
ous planning agencies; 



(ii) State Electricity Boards, with responsibil
ities, inter alia, for preparing and carrying 
out schemes, for designating stations (in the 
language of the corresponding British Act) 
for generation for Board purposes, for inter
connections by main transmission lines, and 
for supplying electricity to owners of con
trolled stations or licensees; 

(iii) State Electricity Consultative Councils to 
advise the Board on major questions of 
policy. 

(iv) Local Advisory Committees which might be 
set up by State Governments. 

(v) Rating Committees which might be appointed 
by a State Government to examine the charges 

·made for the supply of electricity. 

315. The State Boards have generally become 
vigorous and effective bodies. In practice the respon
sibilities of the Central Electricity Authority have 
come to be discharged almost wholly by the Ministry 
of Irrigation and Power, and that Ministry rather than 
the Central Electricity Authority has become the co
ordinating authority. 

316. Two further factors in addition to the Act of 
1948 affect the system for the regulation of the elec
tricity supply industry. Firstly, the Constitution of 
India, enacted in January 1950, divi4es legislative 
power between the Union Government and the State 
Governments. As has already been said, electricity is 
in the Concurrent List, so that it is po~sible for both 
the Union Government and the 5tates to legislate on 
the subject. Secondly, the Industrial Policy Resolution 
of April 1956 set out a fresh statement of industrial 
policy, necessitated by the acceptance of a socialis
tic pattern of society. This defined, in Schedule A, 
thereto, the industries which would be the exclusive 
responsibility of the State and those, in Schedule B, 
which would be progressively state owned, but in which 
private enterpraise would be expected to supplement 
the efforts of the State. The Schedule A list includes 
generation and supply of electricity. 

III. THE PRIMARY RESOURCES FOR 
ELECTRIC ENERGY 

(i) Hydro-electric Resources 

317. There are four main primary resources on 
which electricity supply must depend: water resources; 
coal; oil; nuclear fuels. We have discussed in other 
chapters the coal and oil resources available to India; 
It remains to consider the resources of water power 
and of nuclear fuel. . . 

318. The water power resources of India have 
been very fully surveyed over a considerable period 
of time. An excellent report on them by the Central 
Water & Power Commission has been available to us 
and is printed jlS Annex 3 to this report. We have 

. not thought it necessary to conduct any separate in-
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vestigation of our own. We summarise the results of 
that survey. 

319. While India has limited resources of good 
coal and, so far as is yet known, only exiguous re
sources of oil, the country is relatively rich in water 
power resources, and in the ultimate industrial de
velopment of India, these must play a large part. The 
hydro-power potential is estimated in aggregate at 
about 41 million kW at 60% load factor, which corres
ponds to 216 TWh annual output on a firm basis. This 
ultimate potential may be compared with the total elec
tricity production by all public utilities, hydro and 
thermal, of 22.4 TWh in 1962/3. 

320. But inevitably this hydro-power potential is 
very unevenly distributed. It may be summarised best 
in terms of the river systems on which it depends: 

TABLE 133 
HYDEL POTENTIALS OF VARIOUS RIVER BASINS 

River Basin 

Ganga Basin 
Central India Rivers 
West flowing rivers of Southern India 
East flowing rivers of Southern India 
lllahmaputra Basin 
Indus Basin 

Total 

Hyde! Potontlll 
lWh 
25.7 
22.5 
22.6 
45.3 
65.6 

__1ll. 
216.4 

Additional potential amounting to 48 TWh lies either 
in Sikkim or Nepal, or on rivers which form the bound
ary between India and one of those countries. These 
further resources could only be exploited by agreement 
with one of the countries concerned. But it may well 
be in the interest of both countries to do this. 

321. If we consider these potentials in terms of 
the Regions in which we have analysed the energy 
demands and problems of India, the distribution is as 
follows: 

TABLE 134 
HYDEL POTENTIALS OF VARIOUS REGIONS OF INDIA 

Percentage of Total 
Estimated Electricity 

Hyde I Potential Demand in 1980/1 
Regions lWh "' 
All India 216.4 100.0 100.0 

Eastern 14.2 6.5 26.4 
Northern 36.6 16.9 9.6 
Central 43.9 20.3 15.5 

Western 13.6 6.3 21.5 
Southern 42.6 19.7 26.1 
Assam 65.5 30.3 0.9 

322. While in general the hydro power potential 
serves to redress the lack of balance in the coal re
sources, it will be seen that 30% of the hydro potential 
is in the Assam Region, where less than 1% of the 
electricity demand is expected. or this hydro-power 



potential the proportion that had been exploited by 
1962/3 was relatively small in total. But in indi.vidual 
regions - notably the Western and Southern reg10ns -
the proportion was higher. 

TABLE 135 
PROPORTIONS OF HYDEL POTENTIAL ALREADY EXPLOITED 

(Hyde I generation as% of potential)· 

All India 

Eastern 
Northern 

Cenbal 

Western 
Southern 

Assam 

1960/1 1962/3 

3.6 
5.6 
2.8 
1.1 

10.0 
9.7 
0.03 

5.5 
8.1 
6.7 
2.9 

15.1 
11.4 
0.04 

323. There is understood to be little reason to 
think that the sites already exploited are significantly 
more favourable than the remaining sites, or that the 
average capital cost of exploitation per kWh is likely 
to increase progressively as exploitation proceeds. 

(ii) Resources of Nuclear Fuels 

324. ludia's reserves of nuclear resources are to 
be found in two forms: uranium and thorium. The uran
ium can be used directly in reactors. The ~horium 
cannot be used directly as a fuel in its natural form. 
But it is a fertile material in the sense that when it is 
placed in a reactor a variety of uranium - U-233 - is 
generated in it and this in turn is a nuclear fuel. 

325. The Atomic Minerals Division of the Depart
ment of Atomic Energy bas surveyed the country in 
search of uranium and thorium deposits and other 
materials of potential interest for atomic energy work. 
A number of deposits of uranium have been located in 
Bihar, Rajasthan and Madras. One of these, in Bihar, 
bas been quantitatively assessed for its uranium con
tent. This is estimated to contain some 2.8 million 
tonnes of ore of an average grade, so far, of .076 -a 
little under 0.1% of U3 Q8 . In addition to that, about 
1.12 million tonnes of this ore contains about 0.1% of 
V3 0 8 • This implies that the total amount of uranium 
definitely contained in the deposit is above 2,000 
tonnes. There is ground for hoping that.the quantity is 
in fact greater since the quality appears to rise as 
mining proceeds. • 

326. It has been estimated that these 2000 tonnes 
of uranium, yielding in the Cando type reactor 'Some 
10,000 MW-days per tonne should be sufficient to pro
vide nearly 1 million kilowatts of nuclear power for 
20 years, or the full life of a reactor at 75% load factor. 

*The Deportment of Atomic Energy has since indi
cated that recent investigations hove shown that in 
addition to the deposits in Bihar the indicated and 
inferred reserves in the neighbouring deposits con

tain over 10,000 tonnes of uranium. 
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Facilities are being created to treat about 1000 tonnes 
of ore a day and yield about 200-300 tonnes of uranium 
metal per year. Even without further discoveries of 
omnium (for which there is reasonable hope) the pre
sent supply could enable India to provide, from 
indigenous resources, for the first group of stations 
that might be built, up to a total of 1Y, to 2 million 
kilowatts. The monazite sands of Kerala (see para 
327) probably contain an additional 30,000 tonnes 
of uranium which can be recovered at the same time 
as the thorium which they contain. 

327. In the longer view, as it now appears, Indian 
developments of nuclear energy must probably depend 
on the use of thorium. In respect of this India ia very 
well endowed. There are some 500,000 tonnes of 
thorium, mainly in two deposits. About 200,000 tonnes 
are contained in a very rich (9% concentmtion) in the 
monazite beach saods of Kerala. This deposit bas 
been known for some fifty years past. During the past 
ten years a second source has been discovered by the 
Atomic Minerals Division in an even larger deposit in 
the Ranchi Plateau, Partly in Bihar and partly in 
Bengal. This contains some 300,000 tonnes of thorium 
in monazite of a concentration of 10% . .The 500,000 
tonnes of thorium has been described as equivalent to 
all the world's known uranium in ore containing .1% 
and above. . 

328. Hut while there is no question that ultimately 
this thorium can be used for the production of nuclear 
energy, its use requires the solution of a numb_er of 
problems. The thorium cannot, as has been sa1d, be 
used directly but must first be used, with other fission
able material, in a reactor to generate U-233. It is 
believed that the conversion of thorium could best be 
done in a breeder-type reactor but that it is also pos
sible in a thermal-type reactor. When these processes 
have been developed, and especially when suitable 
breeder-type reactors _are commercially available, India 
will be richly endowed with nuclear fuels. 

IV. TRANSMISSION AND DISTRIBUTION 

329. In general terms it is not as possible to 
describe statistically the present state of the trans
mission and distribution systems of India as to 
describe the generating capacity. In very general 
terms it can be said that the rapid growth of demand 
for electricity has led to infinite improvisation to 
enable an already inadequate system of distribution to 
carry slightly more load. In most of the cities the prese.nt 
distribution system is both out-of-date and very ~erl
ously over-loaded. 

330. In most of the" advanced countries invest
ment in transmission anddistribution is normally about 

' · · Wb"le equal in scale to the mvestment 1n generatiOn. 1 
· me great efforts have been made in recent years lD 80 

parts of India, in general the country stand.s i~ ur~ent 
need of heavy investment in facilities for d1stnbut1on. 



331. For the year 1959/60 the value of assets in 
generation in India, as compared with those in trans
mission and distribution was estimated (see Table 136) 
to be as follows: 

TABLE 136 

VALUE OF ASSETS OF ELECTRIC UTILITY UNDERTAKINGS 
FOR GENERATION AND DISTRIBUTION 

Investment In Generation 
Steam 
Diesel 
Hyde I 

Total 

lnvestme'nt In Transmission 

and Distribution 

Transmission 

Distribution 

Total 

1959/60 

Rs.mlllion 
1415 

237 

1801 
3453 

762 
2427 

3189 

It will be seen that the ratio of assets in India is 
comparable with that of more advanced countries; it 
must, however, he remembered that the density of 
consumption in India is of entirely different order from 
that in the more advanced countries. 

332. The existing transmission lines are shown 
on the map (Figure 11) attached to this report. While 
the total length of lines has been more than doubled 
during the past ten years they are very insufficient to 

present needs. 

Voitaae Range 

kV 

37.5. 44 
66 • 78 
90 • 110 

132 

220 

230 

TABLE 137 

LENGTH OF TRANSMISSION LINES 

(circuit km) 
1951 

1530 
6540 
2204 

584 

1961/2 

989 
12238 
6184 
7049 

654 

445 

333. The advantages and economies of intercon
nection are familiar: they make it possible for load to 
be met at the lowest overall production cost; they 
enable mutual assistance to be given in case of 

break-down; they make possible a lower installec and 
spinning reserve capacity; they make it possible for 
larger generating units to be installed with corres· 
ponding economies of capital and oper&ting costs; if 
the peaks of two adjacent systems are not simultan
eous, they make it possible to exchange power to 
mutual advantage; they permit the integration of ther
mal, nuclear and hydro systems; they enable facilities 
to be scheduled for maintenance; they m11ke it possible 
to avoid spilling water from a bydel reservoir without 
financial return. 
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334. In European conditions, a high degree of in
terconmiction organised through the U.C.P.T.E. has 
very greatly reduced the stand-by plant now considered 
necessary. In Germany a generating margin of 6% is 
now considered adequate. In Switzerland, 30-40% of 
the night load has been imported from Federal Ger
many. Though the amounts transferred only represent 
about 3.5% of total output, the economies and advan
tages conferred by closer interconnection have been 
incalculable. 

335. In Indian conditions, the absence of sufli· 
cient interconnection has not only involved interruption 
of supplies in conditions in which, with interconnec· 
tion, tbis might have been avoided, but has also 
precluded the obtaining of the potential economies, 
especially of stand-by plant, inherent in integrated 
systems. Many Indian stations are completely isolated 
from other stations and are incapable of being assisted 
in case of accidental outage. 

336. Provisions have been made for improving 
transmission and distribution in the Third Plan, but 
we do not believe that in present circumstances the 
amounts available, representing appreciably less than 
50% of the planned expenditure on generation, are at 
all sufficient. With the developments of the next few 
years, the problems of the integration into the system 
of the large nuclear stations will arise. It will net be 
possible to operate them on 75% load factor unless 
surrounding thennal or hyde! stations can be closed 
down during periods of low system demand and their 
load taken over; this cannot be done without a suffi
cient investment in transmission. 

337. We discuss in a later section of this chapter 
the problems of the relative economies of transfer of 
energy by rail and by transmission line. The lema-term 
advantages of transmission seem clear, if the ayalem 
can be properly designed to make full use of it. 

338. There is one final consideration that is 
particularly relevant to Indian conditions. Investment 
in transmission can save very considerable amounts of 
investment in generation. The investment in trans
mission now has a high indigenous-content and a low 
import-content. The reverse is true, and likely for 
some time to remain true, of investment in generation. 
We think that in the plans for the next periods the 
investment in transmission should be assumed to be 
not less than 100% of the investment in generation. 
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V. MAJOR PROBLEMS OF ELECTRICITY POLICY 

339. There are, in our view, six major problems of 
electricity policy: 

(i} the choice between different methods of gen
erating electricity - thermal, hyde!, nuclear; 

(ii) the choice between different locations of 
generation -at or near the coal-field or near 
the centre of consumption; 

(iii) the choice of size of generating units; 
(iv) the future policy regarding rural electrifi-ca

tion; 
. (v) the organisation by which decisions are in 

future to be made and implemented; 
(vi) problems of increasing efficiency. . . 

'We propose to discuss each of these issues m turn. 

(i) Methods of Generation 

340. The choice between different methods of 
generation must always be a particular solution of the 
problems presented by a particular set of circum
stances. In general terms it is only possible to lay 
\!own the framework within which each individual case 
,11hould be examined and solved. 

,ft • 341. The solution in the individual case will be 
affected, firstly, by the relative prices of different fuels 
as delivered at the point of use. If the best solution 
is to be reached from a national point of view it is im
portant that the fuel cost should truly represent the 
scarcity value of the fuel and that the delivery cost 
should represent the true cost of transport. We have 
given reasons in an earlier chapter for treating by
product coals as having zero value for planning 
purposes, so l~ng as there is any likelihood of there 
being a surplus of them. 

342; The achievement of the solution will depend, 
eecof.dly, on the right choice between more and less 

·capital-intensive methods of producing the energy 
itself, or in this case, the ·capital equipment. We are 
convinced that in Indian conditions, where the facili
ties for complex capital projects are limited, excessive 
use of such facilities should be discouraged by a 

'sufficiently high rate of interest. At the same time we 
think it is desirable, for reasons we shall discuss more 
fully in a later chapter dealing with the problems of 
pricing, that State Boards should aim to finance a. 

· considerable part of their investment out of their re
. tained earnings and depreciation funds. We, therefore, 

recommend that, in the planning of projects, a rate of 
return of 10% should be made the basis of all calcula
tions~· We have treated the 10% as inclusive of the 
return that may benecessary to coveT any tax element. 
We have assumed that interest at that rate, as reflect
ing the opportunity cost of using capital in ln~ia. 
should be incurred during the period of construct1 on; 

· in our subsequent calculations we have used that 
rate throughout. if that method of calculation is re-
1garded as too s~vere, we suggest that, as a minimum, 
the current rate of interest should be used. • 

*Our recommendations· that the rate of return of 10% 
should be made the basis of all "CalculationS' is not 
to be regarded as limited only to electricity pro{ects. 
We feel that this rate of return may be regarded as 
applicable to all projects of public utility category 
and the pub_l ic enterprise category. 
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343. The achievement of a right solution will 
de~end, thirdly, on holding the right balance bt•tween 
use of imported resources and use of indi·~t'nous 
Indian resources. In practice it is necessary~ even 
when an import duty of some 18% is charlleablc, to 
give some measure of further preference to equipment 
which can be secured from Indian sources, in order 
that, within the agreed policies, the demands for 
foreign currencies shall not greatly exceed the avail
able supplies. In planning projects, there is clearly 
advantage in giving preference to those solutions of 
a technical problem which make less call on imports 
and have a lower import-content. In our calculations 
we have assumed that the desirable preference will 
be secured by adding a tax of 33% to the import e le
ment of cost. This 33% has been assumed to include 
the actual duties now paid. We recommend that such 
an addition to the cost should be added in any actual 
calculation. 

344. We have made estimates of the relative costs 
of electricity generation in hydro, thermal and nuclear 
stations on certain assumptions. We have used in each 
case, as we recommend should be done in practice in 
any actual case, a rate of 10%. We have applied that 
rate throughout and have implicitly assumed that a 
State Board can invest depreciation funds in its own 
operations to bring that rate of return. We have assumed 
in each case a 33% addition to the import element of 
capital cost. 

345. The construction costs which we have used 
represent as nearly as possible the currently estimated 
cost of construction of an actual project. For the lig
ures that we have used, which are in so me cases 

· slightly higher than estimates presented to us, and 
deliberately err, if at all, on the side of caution, we 
must take the responsibility. 

346. We set out the results of our calculations in 
Table 138. We must emphasise at once that some of 
the possible alternatives that we have presented are 
not alternatives that could ever be considered or 
adopted in practice. But they serve to demonstrate the 
peculiar advantages or limitations of the particular 
method of generation under consideration. Since the 
possible import contents are likely to be different 
during 1970/5 from those of 1965/70 and the costs 
per kW of thermal and nuclear power stations are ex
pected to decrease (in terms of constant input prices), 
we present two sets of estimates. In Tables B9(A) & 
139(B) we show the relative operating costs on three 
assumptions of plant factor. 

347. In the case of the thermal stations we make 
three alternative assumptions regarding the cost of. 
coal. The first represents in effect the cost at or 
near the washery of generating electricity with by
product which would otherwise be surplus.The second 
represents coal at a price of Rs. 24.5 per tonne of 
4400 kcal/kg; this is equivalent to pithead cost at 
outlying coal-fields; it is alternatively equal to zero 
cost by-product coal plus freight charges at existing 
rail tariffs at a distance of about 1500 kilometers from 
the coal sour~e. The third and highest cost represents 
a cvst of Rs. 53 per tonne of coal of 4400 kcal/kg., 
equivalent to a pithead price of Rs. 24.5 a ton~e with 
nearly 1500 km of rail transport. 



TABLE 138 

COMPARISONS OF COSTS OF ELECTRICITY GENERATION IN TYPICAL HYDEL, THERMAL AND NUCLEAR STATIONS 

I. CAPITAL COST 

I oo1genvus Investment 
lrr·oorted equ1pment 
Assumed tax on Imported equipment 
Interest dunng per1od of construction 

Total Investment per kW capacity 

Indigenous investment 
lrrtpOJted equipment 
Assumed tax on imported equipment 
Interest during period of consuuction 

Total Investment P" kW capacity 

(Approximate plant size 300-700 mW) 

PERIOD 1965/6 TO 1970/1 

Rs. per kW of capacity 

Storage Hydel Storage Hydel Storage Hydel 
plant designed plant designed plant designed 

for 75% for 60% for 30% 
Plant Factor Plant Factor Plant Factor 

905 776 516 
201 194 180 
66 64 59 

387 341 249 

1559 1375 1004 

PERIOD 1970/1 TO 1975/6 

956 824 561 
152 146 135 
·so 48 45 
382 336 244 

1540 1354 985 

TABLE 139(A) 

Thermal 
Plant 

380 
570 
188 
205 

1343 

595 
255 
84 

168 
1102 

COMPARISONS OF COSTS OF ELECTRICITY GENERATION IN TYPICAL HYDEL, THERMAL AND NUCLEAR STATIONS 
II. OPERATING COSTS 

STATIONS CONSTRUCTED DURING PERIOD 1965/6 TO 1970/1 

nP per kWh 

Nuclear 
Plant 

750 
750 
248 

.-...lli.. 
2222 

1100 
300 
99 

_1QL 
1904 

STORAGE HYDEL THERMAL NUCLEAR 

Zero Cost Coal Medium Cost Coal High Cost Coal 

Assumed Plant Factor 75% 60% 30% 75% 60% 30% 75% 60% 30% 75% 60% 30% 75% 

Financial charges 

Fuel costs 

OperatiOn & 
ma1 ntenance 

Special lns .. ance 

Total cost per kWh 

2.4 2.7 4.0 2.3 2.8 5.6 2.3 2.8 5.6 2.3 2.8 5.6 3.7 

0.1 0.1 0.1 1.5 1.5 1.5 3.2 3.2 3.2 0.6 

0.2 0.2 0.3 0.2 0.3 0.5 0.2 0.3 0.5 0.2 0.3 0.5 0.3 

0.1 

2.6 2.9 4.3 2.6 3.2 6.2 4.0 4.6 7.6 5.7 6.3 9.3 4.7 

NOTE: These estimates (see paras 342 & 343) include notional items of cost that are not normally included 
in srmi lar estr mates of the cost of particular types of generation. 

TABLE 139 (B) 

60% 

4.7 

0.6 

0.4 

0.1 

5.8 

COMPARISONS OF COSTS OF ELECTRICITY GENERATION IN TYPICAL HYDEL, THERMAL AND NUCLEAR STATIONS 

II. OPERATING COSTS 

STATIONS CONSTRUCTED DURING PERIOD 1970/1 TO 1975/6 

nP per kWh 

STORAGE HYDEL THERMAL NUCLEAR 

Zero Cost Coal Medium Cost Coal High _Cost Coal 

As;-umed Plant Factor 75% 60% 30% 75% 60% 30% 75% 60% 30% 75% 60% 30% 75% 60% 

Financial charges 

Fuel costs 
Operatron and 
ma1ntenance 

Specia I Insurance 

Total cost per kWh 

2.4 2.6 3.9 1.9 2.3 4.6 1.9 2.3 4.6 1.9 2.3 4.6 3.2 
0.1 0.1 0.1 1.4 1.4 1.4 3.0 3.0 3.0 0.5 

0.2 0.2 0.3 0.2 0.3 0.5 0.2 0.3 0.5 0.2 0.3 0.5 0.3 

0.1 

2.6 2.8 4.2 2.2 2.7 5.2 3.5 4.0 6.5 5.1 5.6 8.1 4.1 

NOTE: These estimates (see paras 342 & 343) include notional items of cost that are not normally included 
'"srmrlar estrmates of the cost of particular types of generation. 
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4.0 
0.5 

0.5 

0.1 

5.0 

:!!% 

9.3 

0.6 

0.7 

0.2 

10.8 

30% 

8.0 
0.5. 

0.7 

0.2 

9.4 



Notes on Tables 138 and 139 A aod B 

(1) Calculations throughout are at constant costs 
of 1963/4. 

(2) It has been assumed that all the stations 
concerned have a llfe, exclusive of civil 
works in hydro,of 25 years and depreciation 
has been calculated on that basis. 

(3) Thr .. ughout the calculation of these esti
mates a rate of 10% has been assumed. This 
rate has been applied not only to the estima
tion of the interest element in financial 
charges, but also to the assumed rate of 
earnings of any depreciation funds; it has, 
in effect, been assumed that an Electricity 
Board or other electricity authority can in
vest liquid funds in its own operations to 
secure that rate of return; the same rate of 
interest bas been calculated and charged on 
the already outstanding investment during 
the period of construction. 

(4) The 10% rate of return has been assumed to 
be inclusive of any taxes borne by the elec
tricity authority itself, and it has been as
sumed that tax payments and receipts be
tween different branches of the Government 
of India can reasonably be neglected. 

(5) The construction periods assumed have been 
as follows: hyde! plant, 9 years; thermal 
plant, 5 years; nuclear plant, 5.5 years. It 
has been assumed that expenditures both on 
indigenous and imported equipment are made 
at similar rates over the significant part of 
the period of construction; this appears to 
be reasonably consistent with available 
evidence. 

(6) It has been assumed (see para 343) that, in 
the interest of import saving, preference 
should be given to indigenous equipment or 
construction to the extent of 33%, 

(7) In calculating the relative costs of hyde! 
plant on a supposed base load of 75%, it has 
been assumed that the water conductor 
system, penstocks, power-house, turbines, 
generators, transformers and switch-gear are 
limited to those necessary if the hyde! plant 
were so loaded. 

(8) The assumed capacity of the hyde! plant 

348. Certain conclusions leap to the eye. Nuclear 
energy, on the basis of these calculations of cost, is 
competitive with a thermal station using high cost 
coal or coal midway between high and medium costs at 

1 "11 

represents the firm power available in all but 
very exceptional years. In calculating the 
relative cost of hyde! plant, for instance on 
a supposed plant factor of 30%, it has been 
assumed that the water conductor system, 
penstocks, power-house turbines, generators, 
transformers and switch-gear have been built 
on a scale to provide for this, and similarly 
in the case of 60%. An average life of 60 
years has been assumed for civil engineering 
works; the normal 25 year life has been as
sumed for all other equipment. 

(9) In calculating the relative costs of coal
fired thermal stations, the following assump
tions have been made about coal prices; 
(1) Zero Cost Coal: It has been assumed 
that surplus washery by-products would 
otherwise be wasted, and are potentially 
available to be used at zero cost (we include 
a small element of handling cost); (2) Medi
um Cost Coal: it is assumed that the cost 
of coal is equivalent to Rs. 24.5 per tonne 
of coal of 4400 kcal/kg; this would be either 
the pithead cost of such coal in an outlying 
coal-field or alternatively the delivered cost 
of 4400 kcal/kg by-product coal at a distance 
of about 1500 km from source; (3) High Cost 
Coal: it is assumed that the cost of coal is 
Rs. 53 per tonne of coal of 4400 kcal/kg; 
this, which is equivalent to the highest 
price per kcal paid for of coal by a thermal 
plant in 1961/2, corresponds to coal of 
4400 kcal/kg; at a pithead price of Rs. 24.5 
a tonne with nearly 1500 kilometers of rail 
transport. 

(10) In calculating the relative costs of nuclear 
energy the following assumptions have been 
made: the hypothetical station is of Candu 
type; no amortization has been assumed for 
the heavy water: Taking account of inter
national experience, we have preferred to 
take the upper range of the estimates of 
fuel costs presented to us. In the light of 
American and European practice, we have 
assumed higher operation and maintenance 
cost than for thermal plant. Following 
practice in similar calculations in Europe, 
we have assumed that, even if the State 
would bear the cost of any compensation, 
it is proper to include a special Insurance 
against it as part of the costing. 

75% plant factor; it is competitive only in more limited 
areas at 60% plant factor (which is very far above the 
average plant factor for any lnJiAn svstem as a whole). 
It is unthinkable <hat one should incur the capital 



cost of a nuclear plant in order to operate it at 30% 
plant factor. The break-even point, on the basis of 
our estimates of cost is at about Rs. 36 per tonne for 
coal at 75'0 plant factor and about Rs. 44 at 60% 
plant factor. Its full economy can be secured if it 
can be worked into the system at 75% plant factor or 
close to that. 

349. Storage hyde! is incomparably ·the cheapest 
method of generating electricity in the conditions for 
which it is most suited, so long as favourable sites 
can be discovered. But in particular it has an immense 
advantage over the other methods of generation at 
low plant factors. \lhile it is not cheaper than a low 
cost coal station at an artifically high (and most im
probable) plant factor, it is far cheaper at 30% plant 
factor. Much the cheapest method, that is to say, of 
carrying the peak loads is to use hyde! (or this pur
pose and to construct hyde! schemes with the additional 
penstocks, turbines and generating units to meet peak 
demands. 

350. A low coal-cost thermal station, such as can 
be constructed to burn by-product or waste coals at the 
coal-field, if operated at a plant factor of 60% or bet
ter is probably the cheapest method of generation of 
all. Thus the combination of the economies of large 
thermal stations or nuclear stations operated at high 
plant factor and hyde I stations carrying the peak loads 
probably presents the greatest potential economies of 
all. This wi II be possible, however, only with the 
construction of transmission lines and interconnec
tions which will permit the most effective use of hyde!, 
nuclear and therma I plants· in conjunction with each 
other. 

351. ln. the light of these estimates, it seems 
clear that India will be well advised to continue to 
exploit hydel resources wherever there are suitable 
sites available. In the neighbourhood of Bengal-Bihar 
coal-field and the coal washeries serving it, it will 
be possible to produce very cheap electricity if, as 
we assume, the by-product prices are necessarily re
duced to secure their full absorption. In areas where 
coal must bear a high transport cost and hydel is not 
available, there is clearly likely to be scope even at 
present costs of nuclear energy, if subsequent stations 
can be built at costs given in tables 138-9. The 
longerterm place of nuclear energy in the Indian energy 
economy must wait the development of economic meth
ods for using thorium. We may hope that these methods 
may be available by the 1970's. 

(ii) ~lethods of Transport of Energy 

352. It is clear that in future a large proportion of 
a lithe electric energy of India will be derived from the 
by-product coking coals associated with the iron and 
steel industry. Even if this is partly located else
v.here, the washeries are likely to be built near !he 
coal-field. It is clearly necessary to examine the 
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question whether it is likely to be more economic to 
carry the energy in the lorm of high ash content by
products by rail ro generating stations to be built 
near the consu!Tling centres, or to generate near the washeries 

and carry electricity by extra-high-voltage transmission 
lines to points near the consuming centres. 

353. We have made a very detailed and careful 
inquiry into this question and have been assisted in 
our examination of it by experts in Belgium and else
where who have helped us to work out the probable 
capital costs of suitable EHV lines. 

354. The average unit costs of existing transmis
sion lines in India are considerably below those in 
most other parts of the world. The reasons appear to 
be that right-of-way costs for land and the clearing 
of the land are low, and that labour costs are low. On 
the other hand the unit costs of steel, conductor, in
sulators and other equipment are probably higher. 
Indian lines have the advantage that they are not 
susceptible to ice loading which is a critical para
meter in countries that we have used for purposes of 
comparison; this may permit lighter structures and 
lower cost for steel. The actual or estimated installed 
costs of lines of various voltages are given in 
Table 140. 

TABLE 140 
AVERAGE INSTALLED COSTS PER KILOMETER FOR 

LINES OF VARIOUS VOLTAGES 
(Rs. OOO's per km) 

Voltage, kV Belgium(a) United(a) U.S.A. (a) India 
Kingdom 

A. DOUBLE CIRCUIT LINES ON STEEL TOWERS 
66 106 41 

132 
220 
275 

87 - 134 

141 - 224 

154 
204 

345 236 
400 194 - 304 240 - 448 

B. SINGLE CIRCUIT LINES ON STEEL TOWERS 

69 
129 

66 68 v 
132 
220 
345 
380 
400 
500 

98 
132 
162 

210 

(a) excluding right-of-way and clearing costs 
(b) estimate by S. A. Quader, Chief Engineer, 

Andhra State Electricity Board. 

(c) estimate by R. D. Jam, D. D., Transm'ission, 
C.W.P.C. . 

(d) estimate by G. S. Bains, Executive Engineer, 
Punjab State Electricity Board for 500 kV lrne 
insulated initially for 400 kV. 

NOTE: Range of costs for Belgian and British lines 
dependant on capacity of line. 

42 
77, 

120(b) 
123(c) 
155(d) 



355. These relationships suggest that Indian 
costs for a 500 k V line may he expected to he approxi
mately Rs. 50,000 per kilometer less than a corres
ponding American line, excluding in the latter case 
right-of-way and clearing costs. It should he noted 
that the estimate made for the Indian 500 k V line is 
for a line to he initially insulated for 400 k V which 
could later he reinsulated for 500 k V. This would add 
some Rs. 1500 to 2000 per kilometer to the cost. Thus 
it see"ms to us right to assume that a reasonable esti
mate of the cost of constructing ~-SOO kV line in India 
is about Rs. 160,000 per kilometer. 

356. We have estimated also the other transmis
sion investment which comprises sending and receiv
ing end transformers, switch-gear, lightning arresters, 
voltage control gear and other equipment. For long 
transmission lines, such as we are here considering, 
these form a relatively minor part of the whole. In an 
American case the line, excluding terminal facilities, 
might cost something like 80% of the total. In India it 
seems reasonable to assume that the costs would be 
about the. same as in the U.S.A., with lower installa
tion· costs about off-setting higher equipment costs. 

357. The transmission costs per kWh delivered 
will he made up of fixed financial charges, operation 
and maintenance and losses. We assume a 10% interest 
rate, and a 35-year life. Making what seem to us proper 
allowances for losses, we have calculated· as an 
example, the cost, with a simplified transmission sys
tem of two lines and suitable terminal equipment, of 
tlo>livering 750 MW at a load factor of 0. 7 over a dis
tance of 600 km (3.73 miles). The lines might cost 

Rs. 192 million; the. tern~inal equipment might cost 
Rs. 85 millions, making a total investment of Rs. 277 
millions. We would estimate the annual charges as 
follows:· · · 

TABLE 141 
ANNUAL COSTS OF 500 kV TRANSMISSION SYSTEM OF 

600 KILOMETERS TO DELIVER 750 MW (a) 

Financial charges Including depreciation 
Operation and maintenance 
Losses 
Total 

(a) At assumed load factor of 0.7 

Rs. mi II ions 
28.8 
2.7 

__I,_i_ 
39.0 

Transmission costs would thus amount to Rs. 52.0 per 
kW per year, or at 0. 7 load factor, to nP 0.85 per kWh 
delivered. 

358. We have approached the same problem in 
another way also. An intensive study of optimised 
transmission costs for various loads and various dis
tances has been !!lade in Sweden, attempting to suit 
the voltage and conductor size to the circumstances. 
While Swedish values cannot be used directly in India, 
it is possible to make an adjustment that rna y be 
broadly appropriate to Indian conditions. The princi
,pal adjustment that we have made is for the rate of 
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interest which is the important determinant of annual 
cost. 

TABLE 142 
OPTIMISED ANNUAL COSTS FOR POINT TO POINT 

TRANSMISSION OF VARIOUS AMOUNTS 
OF POWER FOR VARIOUS DISTANCES 

POWER DISTANCE ANNUALCOSTSPERkW INDIAN COSTS/kWh 
MW km SWEDISH( 1) INDIAN(2) at 0.7 annual 

load factor 
Rs. Rs. nP 

100 50 13.3 19.J 0.31 
·!10 32.0 46.1 0.75 
coo 76.8 110.6 1.80 

?'JO so 9.6 13.8 0.22 
200 22.6 32.5 0.53 
roo 52.8 76.0 1.24 

300 50 8.4 12.2 0.20 
200 18.4 26.4 0.43 
600 43.8 62.2 1.01 

500 50 7.3 10.5 0.17 
200 14.8 21.3 0.35 
600 33.6 48.4 0.79 

750 600 27.6 39.6 0.64 
1000 200 11.2 16.1 0.26 

600 23.4 33.7 0.55 

(1) Source: The Swedish 380 kv system, p.21, Fig. 4. 
(2) Adjusted to reflect capital charges of 10.8% per annum. 

359. It can be seen that the Swedish estimates, 
even when adjusted to the assJmed Indian rate of 
interest, are appreciably below the direct estimate we . 
have made. However, since the Swedish estimates are . 
founded on extensive experience, we are inclined to 
put more credence in them than in the limited studies 
made in India for us and will therefore use them as 
being roughly representative of what may be achieved 
in India. 

360. May we now compare these estimated costs 
with those for transporting similar amounts of energy 
by rail? We have been given rail transportation costs 
for coal by the World Bank Mission no)V investigating 
methods of improving the capacity of the Indian Rail
ways. The average cost per tonne for car-load lots is 
according to their estimates Rs. {3.43 + 0.0298 x km). 
This co&t i~cludes a return of 6.25% on the capital 
base plus the cost of transhipment to metre gauge 
lines plus the assumed extra cost of moveme~t on 
metre gauge lines. Their average cost in closed 
circuit operation (full train loads), not including 
transhipment or movement on metre gauge lines, 
again at6.25%return on capital, is: Rs. {0.46 + 0.014 
x km). Since we have used in our studies a return rate 
on capital of 10%, we have adjusted the World Bank 
Mission's costs to our own assumption. Our adjusted 
cost including an adjustment to reflect our assumption 
of 33% tax on imported components {as contrasted 
with World Bank's 50%) is: Rs. {3.94 + 0.0343 x km) 
for full wagon loads and Rs. (0.53 + 0.0167 x km) for 



closed-circuit loads. 
361. Our adjusted costs compare with existing 

rail tariffs as follows for selected distances: 

TABLE 143 
FULL COSTS WITH 1~ RETURN OF MOVING COAL IN CAR 

LOAD LOTS COMPARED WITH RAIL TARIFFS ON COAL 
AT OCTOBER 1963 

Rate per tonne Full Costs Including 
of existing 10% Return on Capital 

Distance tariff including Car-load lots closed circuit 
present surcharge trains 

km Rs Rs Rs 
50 6.16 5.66 1.37 

100 7.33 7.37 2.20 
200 9.90 10.80 3.87 
300 13.28 14.23 5.54 
400 15.33 17.66 7.21 
500 17.13 21.09 8.88 
600 18.82 24.52 10.55 
700 20.33 27.95 12.22 
800 21.66 31.38 13.89 

1000 24.58 38.24 17.23 
2000 34.73 72.54 33.93 

362. As always, neither the costs nor the rates 
for car-load lots are directly proportionate to distance. 
The rates are above the estimated full costs for dis
tances of about 100 km but are below the estimated 
full costs for very long hauls. There is at present no 
existing tariff for closed circuit operations but, on 
the basis of the costs supplied to us, such operations 
may offer very considerable advantage, especially in 
circumstances where the amounts of coal to be moved 
are large. We understand that the minimum quantity f~r 
such an operation would be about 400,000 toooes per 
year. 

363. The implied costs of hauling coal per million 
kilocalories and per kWh sent out can be readily cal
culated. For the illustration that we have taken w~ 
have assumed by-product coal from the washeries 01 

4,400 kilocalories per tonne. We have assumed a net 
specific consumption of 2640 kcal/kWb (equivalent to 
32.5% net efficiency). We set out the costs on those 
assumptions in Table 144. 

TABLE 144 
RAIL COSTS PER kWh SENT OUT FOR SELECTED DISTANCES 

Distance 
km 

Cost per 
tonne 

Rs 

Cost per 
million 

Kilocalories 
Rs 

Cost per 
kWh 

np 

A. Car-load lots (10% rettrn including transhipment etc.) 

50 5.66 1.29 0.34 
100 7.37 1.68 0.44 
200 10.80 2.46 0.65 
300 14.23 3.23 0.85 
600 

1000 
2000 

24.52 
38.24 
72.54 

5.57 
8.69 

16.49 

1.47 
2.29 
4.35 
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a. Closed circuit full trains (1~ return, no transhipment) 
50 1.37 0.31 0.08 

100 - 2.20 0.50 0.13 
200 3.87 0.88 0.23 
300 5.54 1.26 0.33 
600 10.55 2.40 0.63 

1000 17.23 3.92 1.03 
2000 33.93 7.71 2.04 

364. The above figures do not include any allow
ance for loading or unloading, or other costs which 
may be common to operation both in a washery-located 
and a consumer-located station. 

365. It will be seen that in circumstances where 
a closed circuit operation is feasible transport costs 
are far below those for car-load lots. They are also 
far below existing tariffs for distances less than 
2000 kilometres. It follows, therefore, that a closed 
circuit operation should be thoroughly investigated for 
certain large scale. power plants that are now in being 
or under consJructton. If the costs of such operation 
are as low as is indicated above, such operation may 
provide au economic-outlet for the surplus by-product 
coal that we foresee in the Bihar-West Bengal area. We 
have already referred to this possibility in a previous 
section. 

366. The relative costs of rail transport and 
extra high voltage transmission depend, therefore, on 
a number of complex factors and it seems probable that 
each individual case will have to be considered on its 
own merits. The relative. costs are presented in 
Figure 12, which shows the adjusted Swedish 
data on Jransmission costs in relation to rail costs for 
wagon-lots and closed-circuit full train loads. The 
latter may be viewed as the upper and lower limits of 
rail transport costs with an actual case falling some
where between these limits. One practical considera
tion is that actual route distance between the two 
given points is usually greater than air-line distance; 
we have examined some situations where route dis
tance would exceed air-line distance by more than 35%; 
in the majority of situations the difference will, of 
course, be less than this. We have provided for this 
complication in the diagram by inflating the distance· 
related component of rail costs by 15% (an actual 
case may require more or less adjustment). On this 
basis it can be seen that the closed-circuit operation 
to load-centred power stations may be the economic 
choice for stations of less than 500 MW. For larger 
stations the advantage may lie with EHV transmis
sion. But, as we have made clear, each particular 
case will have to be decided on its own merits. 

367. It will be necessary to examine with great· 
care the implications of this for Indian policy. In the 
short term it will not be easy to frame policies so as 
to take full advantage of the potential economies of 
electricity transmission. I( these are to be economically 
exploited, large amounts of energy at a high load 
factor will be needed. For the time being the planning 
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of electricity has been pushed far ahead on the basis 
of consumer-located generation. The area of man
oeuvre before 1970 '1 is negligible except in one.area 
in central India where we see a possibility of sub
stituting a high capacity EHV line from the Bihar
West Bengal area to provide the capacity that is 
being considered (but not yet finalized) in eastern 
Madhya Pradesh and ~laharashtra. After 1970/1 the 
possibilities are greater but the real opportunities 
will present themselves in the later years of the 
Fifth Plan. Thus, the discovery of areas with a suf
ficient unallocated load to justify the immediate 
building of an EHV line is difficult in terms of short· 
period policy. But there is a real danger that short
sighted short period policies may become an obstacle 
to the best long-period planning. It may be desirable 
to invest in a limited network of EHV lines durin~ 
the next ten years which will only justify themselv~s 
fully in a longer period, but which will permit a be
ginning to be made with the washery-located genera
tion and long-distance transmission which is clearly 
the right long-term solution. 

(iii) Size of generating units 

368. India will be faced with the problem of the 
best size of unit to manufacture and install in new 
thermal stations. The decision may not be an easy 
one. In an advanced economy, a unit of 100 \1W prob
ably represents the lowest reasonably economic 
size. There may, in the circumstances of an advanced 
economy, be savings as great as 15% in the capital 
costs of generating equipment by going up to 250MW. 
There may, in addition, be savings in fuel costs per 
K•ih of about 8%. Beyond that size, the further ad
vantages of scale, though not neg! igible, are rela
tively marginal. As shown in T~ble 145, the econo· 

m•es come from savings both 'in capital costs a·nd in 
fuel; the relative importance of the two depends on 
the cost of fuel and the plant factor; there are also 
economies, though smaller, of operation:•and main
tenance. 

369. In a larger advanced economy these savings 
can be secured because there are available all the 
resources and experience of manufacturing and the 
experience of the difficulties of maintaining similar 
large units. In Indian conditions, it will be neces
sary, in the first stages, to import at very consider
able cost in foreign exchange, those parts of the 
larger units (such as shaft forgings) which India is 
not yet equipped to produce. Thus, for some years to 
come it is conceivable that the cost of plant per kW 
may be less for a smaller unit made from Indian re
sources than for a larger unit with difficulties of 
manufacture and a large import-content, if the lat
ter is valued as we recommended earlier. 

370. The question of the size of units is com
plicated in Indian conditions by the limitations of 
local demand. In the practice of an advanced country 
with a dense population and high consumption per 
head, it is possible to include fairly n11merous sta
tions of the largest size in the system planning with
out grave risk. But in a country where demand per 
square kilometer is much lower, a unit of as large 
size as 250 MW will carry the whole load of a very 
'considerable area. If it is regarded, as it should be, 
'as good practice to carry stand-by plant equivalent 
in size of the largest unit of the system, to plan in 
very large units may involve an undesirably large 
proportion of stand-by plant. Having regard to this, 
as well as other considerations, there are some of 
us who think that it may be to India's best advantage 
to concentrate during the next ten or fifteen years on 
units of somewhat smaller size, rather than attempt 

TABLE 145 
ADVANTAGE OF SCALE IN GENERATING EQUIPMENT 
Typical trends in the United KingdQm, France and. U.S.A. 

STATION INITIAL COST PER kW FUEL CONSUMPTION PER kWh 
CHARACTERISTICS (5) U.K.(2) U.S.A.(3) U.S.A.(4) Average U.K.(l) France(l) U.S.A. (4) 

2x30MW 123 121 (122) 120 
2x60-70MW 100 100 100 100 100 100 100 
2 x 125 MW 
2 X 250 M\11 
2x500MW 

97 85 92 91 92 93 96 
82 74 88 80 86 89 91 

65 82 (71) 86 88 

(1) Sources: O.E.E.C. 11th Survey, O.E.C.D. 14th Survey of Electric Power Equipment. 
(2) Source: Information from U.K. Ministry of Power. Stations containing four units would be between 5 and 

10 per cent cheaper. 
(3) So .. ce: Kan Chen and W.K. Linvilli: Some Special Problems of Electric Power Expansion in Developing 

Countries. 
(4) So .. ce: Federal Power Commission; Bureau of Power; Technical Memorandum No. 1: "Instructions for 

Estimating Electrical Power Costs and Values". Revised March 1960. Since the values scatter 
a great deal, the average trend emerging is not very convincing. This column has therefore only 
been counted with l/2 weight in the average. 

(5) One unit should be about 10% more expensive, 4 units 5 to 10% less expensive per kW. See also footnote 
(2). 
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Average 

100 
94 
89 
87 



immediately to proceed to unita of the largest size. 
There are others of us who think that in view of the 
rapid progress currently be i?g m~de ~n the formati~n 
of regional grids, and especially m v1ew of the rap•d 
growth in density of demand foreseen in the next 
several decades, India should proceed boldly with 
the manufacture of the large equipment that is now 
accepted by the more advanced countries. There are, 
however, two issues which need to be clearly dis
tinguished. There are the economies of scale proper, 
which we have set out in Table 145. But in advanced 
countries there tends to be progress ·simultaneously 
not only in respect of size but also in respect of steam 
pressures and temperatures which inv~lve difficult 
problems both of manufacture and of ma•.ntenance; m 
practice some of the advanced countries are cur
rently encountering difficulties with new large sta
tions in respect of these aspects of progress. In 
Indian conditions very high pressures and tempera
tures, designed to reduce fuel consumption, are not 
important. Coal is relatively ch~ap, coal mining 
labour is not scarce and the particular by-products 
and slack coals that can be used for electricity may 
well be in surplus. Thus the right course for India is 
to be bold in respect of pure size, but cautious in 
respect of pre-ssures and temperatures .. Th~ right 
policy is almost certai~ly to ad~ance •.n SIZe .as 
rapidly, but no more rap1dly, tha~ •s. cons•.stent w1th 
a low import-content of plant bUilt m India .. An. ex
ample of simplified design, such as we have 10 mmd, 
was presented to the Committee at one of its December 
(1963) meetings. This is a matter that will need to be 
investigated further. 

(iv) Rural Electrification 

371. Rural electrification cannot be regarded as 
8 strictly economic activity. It has indeed many of 
the characteristics of a social service. But it has an 
important place in Indian development policy and it 
is necessary to consider the implications for the 
electricity supply industry. 

372. Of the total Indian population of about 445 
millions over 80% live in rural areas. There are in all 
some 560,000 "places" in India, including all to_wns 
and villages. Of these, only 1,441 have populations 
of over 10,000. Of the total 560,000 "places", by 
end-196213, the following proportions had been 
electrified: 

TABLE 146 
THE EXTENT OF RURAL ELECTRIFICATION 

Size of 
.. Place" 
Over 50,000 

20,001 - 50,000 
10,001-20,000 
5,001 - 10,000 
2,001 - 5,000 
1,001 - 2,000 

501- 1,000 
0- 500 

End·March 1963 
Number of Percentage Number not 

Places Electrified Electrified 
184 100.0 
398 97.0 12 

853 89.4 90 

3,081 59.6 1,244 

20,374 26.1 15,067 

51,478 11.3 45,666 

103,639 4.8 98,616 

367,027 1.5 361,385 

373. Rural electrification has proceeded at sub
stantially different speeds in different parts of India. 
We set out in Table 147, the percentages of places 
of different sizes that had been electrified by 1%1 
in different States and Regions. It is clear that in 
different States very different policies h~ve been fol
lowed. In some States there was in 1961 a high de
gree of electrification throughout all sizes of places; 
in others a relatively low degree. Some States have 
almost complete electrification down to places of 
5,000 but have relatively little electrification of 
smaller places; others again have relatively high 
electrification of smaller places, but far from com
plete electrification of 5,000 and above. 
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TABLE 147 
PERCENTAGES OF PLACES OF DIFFERENT SIZES 

ELECTRIFIED IN DIFFERENT STATES 
1961 

Places Places Places Places Places 
of of of of of 

0- 501- 1001 - 2001- 5001-
Regions 500 1000 2000 5000 10,000 

Eastern Region 
Bihar 0.9 3.3 7.2 14.0 42.7 

Orissa 0.1 0.5 1.1 10.9 88.5 

West Bengal 0.2 1.0 2.6 8.1 22.9 

Northern Region 
Punjab 6.5 14.0 26.8 64.5 94.9 

Rajasthan 0.1 0.2 0.4 2.8 48.2 

Jammu & Kashmir ... 
Central Region 

Uttar Pradesh 2.2 5.0 8.2 15.9 50.1 

Madhya Pradesh 0.2 0.7 2.6 12.6 61.4 

Western Reg ion 
Maharashtra 0.9 1.8 4.1 10.5 39.7 

Gujarat 0.6 2.6 9.0 29.0 62.9 

Southern Region 
Madras 14.2 27.6 37.5 51.4 87.8 

Mysore 0.7 12.8 17.3 24.4 43.8 

Kerala 8.8 15.3 31.0 41.6 59.3 

Andhra Pradesh 1.4 5.3 12.0 26.0 67.1 

Assam Region 0.1 0.2 0.7 3.1 69.2 

All India 1.6 4.9 11.3 26.0 59.6 

374. In 1951 only 4,000 places of all sizes 
had electri~ity. By the beginning of the Third Plan, 
the total of places electrified was 25,640. By the 
end of the Third Plan it is hoped that the number wtll 
have been increased to 45,610 - an addition of 20,000 
places. The intention is that all places with P?pula
tions over 5000 shall have electricity, and 1n ad
dition some 41 000 of the 543,000 places w1th popu
lations under 5000, as compared with 22,665 in 196 I. 

375. In very few cases is the supply of ele~
tricity to small villages truly economic. :he m~m 
I nt of the load in rural areas are .rngat10n 

e erne s ( · · 11 
pumping; small industrial . purpos~s pr_mc•pa ~ 

. . dustries associated with agnculture ), proc essmg In l I" h 
the provision of drinking water supp y; street •g t-



ing. The domestic lighting load is seldom more than 
minimal. 

376. The contribution of rural electrification to 
national development may be partly a matter of wel
fare and of a psychological feeling of advance, but 
it will partly be a matter of actual economic ef
ficiency .It is by no means easy at present to measure 
the extent to which the multiplication of electrified 
wells is contributing to agricultural progress. It is 
well known that the great annual differences due to 
the monsoon mean that it is only over a long run of 
years that progress can be at all accurately measured. 
The area irrigated by wells has increased greatly. 
In 1958/9, of a total irrigated area of 23.4 m. hec
tares, 6. 7 m. or 30% were irrigated by wells. The 
amount of electricity sold for irrigation and de
watering purposes increased a little more than four
fold between 1950/1 and 1960/1. 

377. There is little question that at present 
charges the substitution of electricity for animal 
power provides a great saving in costs to the culti
vator. It has been estimated that the irrigation cost 
per hectare per crop of paddy is reduced from Rs. 
1230 with bullocks to Rs. 205 with a diesel engine 
pump ancl to Rs. 138 with an electric pump. This 
means, once experience has spread in an area, there 
is a pressing demand for electricity. 

378. The rates fixed for agricultural ·coaswners 
have been made exceptionally favourable. They are in 
most States equal to or less than the rate for small 
industrial power and only a half to a quarter of the 
normal rates charged to domestic consumers. State 
Electricity Boards have also been generous with con
cessions to rural consumers, in provision of free ser
vice connections, in waiving minimum charges in per
iods of drought, or when use of electricity has been 
precluded for other reasons. 

379. The provision of electricity has also con
siderably assisted the setting up of small-scale in
dustries in rural areas and the contribution that has 
msde to improving employment prospects in rural areas. 

380. In all these ways, rural electrification has 
undoubtedly provided a real and valuable service. But 
the extension of electricity to these areas is scarcely 
ever a paying commercial proposition, at least in the 
early years of development. From the point of view of 
the electricity supply services of India what is im
portant is to judge just how far this service can prop
erly be extended, without imposing on the industry 
excessive financial.handicaps in pursuing its major 
objectives: those of _extending its generating capacity, 
improving its transmission and distribution systems, 
and serving the pressing needs of productive industry. 
The test of the rate of further rural electrification 
beyond the stage that will be reached at the end of 
the Third Plan should, in our view, be the same sort 
of test that should be applied to a social service
health, education or welfare-generally: How much of 
this service can the nation afford at its present income 
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level? The fact that the service has hitherto. been 
provided at the e_xpense of other electricity consumers 
should not obscure the need to ask this question. The 
nation will, we expect, be asking electricity consu
mers in any case to bear a significant part of the cost 
of extending the national system, in the interest of 
others as well as themselv.,s: thus there may be a case 
for regarding rural electrification as similar to a ; 
social serv_ice in the more normal sense that it s-hould 
be financed, partly at least, by payments made from 
the general revenues of India or the States. 

381. Whatever decision may be made regarding 
the future scale of rural electrification, and whether 
or not slight! y more severe tests of probable load 
should be imposed before electrificatioa is granted, ' 
we are convinced that slightly lower standards of 
construction for rural areas might be accepted without 
danger. The relatively small reductions in standards 
cone erned include: lower factors of safety for metal 
and wood supports, lower ground clearances in sparse
ly built rural areas, the omission of the guard cradle 
between high and low voltage lines and the somewhat 
more Hmited use of protective devices. We are con
vinced that many of the specifications used hitherto 
haVe been unnecessarily high and consequently much 
too expensive for Indian conditions, Everywhere, or 
almost everywhere, in India the expensive three-phase 
system has been used. Elsewhere in the world large 
areas have been electrified using much cheaper single
phase construction. We are not convinced that the 
three-phase system is justified even though irrigation 
pumping and industrial motors are involved. Rural 
electrification could proceed both more rapidly and 
more economically if the present somewhat extrava
gant standards were reviewed to save cost in every 
possible way and to adapt them effectively to Indian 
conditions." -

(v) ~e Future Organization and Regulation of 
Electricity Supply. 

382. The need for some further rethinking of the 
institutional framework of the electricity supply has 
come, as before, from clianges in the teebnological 
background. Most noteworthy of these have been ,the 
economies of scale due to the availability of mnch 
larger generating units and the substantial advances 
in the art of electricity transmission. Together, these 
changes provide the elements of a supply system 
entirely different from the historic small generating 
station at every load centre. They also provide the 
means for minimising the amount of necessary stand
by plant. But effective use of large generating units 
and implementation of extensive transmission and 
inter-connection implies larger units of organisation, 
or close and effective collaboration between smaller 
units. 

383. A second need for rethinking has derived 
from the increasing importance or large hydro-electric-

*Shri C.S. Krishna Moorthl a -mber of the Committee 
feels that the conclusion of the case as expressed 
in Chapter 16, para 508, on the summary and con· 
elusions gives a better presentation of the proper 
view on rural electrification. 



ity schemes which use the waters of rivers which 
flow through two or more States or f~~_l'!!t the.boundaries 
between them, so that fully effective exploitation is 
not possible except by some co-ordinated policy. 

384. A third ground for r_e!hinking wj_ll. we be
lieve, make itself increasingly felt d~ring the next 
few years. Very large amounts of coking-coal by
products will become available for electricity genera
tion in the Eastern Region. The most economic use 
~(these, as we have shown earlier in this Chapter, 
wi II be to generate electricity near the washery and 
transmit it by high-voltage power lines to the con
suming areas. Thus, it seems to us certain that States 
will come to depend increasingly on electricity gen
erated outside their own borders. 

385. A fourth ground is inherent m the rapid! y 
developing nuclear technology which, if further sta
tions cal) be built at the costs given in tables 138-9, 
promises that large nuclear generating stations will 
soon be competitive with conventional thermal stations 
in areas far from cheap fossil fuels. 

386. It is clear that all these grounds for "Te
thinking the organisational structure of the industry 
emphasise the need to introduce into the structure 
more consideration of the wider regional -_or national
scale aspects of the problems of pianning and operat
ing an all-India· electricity system. Without such 
regional or national-scale planning and operation 
India cannot enjoy the full benefits of a modern effi
cient electricity supply and will be handicapped in 
organising economic development. 

387. The problems of the best basis for organi
sation are significantly different in rela_tion to gen
eration and long-distance transmission on the one 
hand and in relation to distribution on the other hand. 
The problems of distribution are local problems, re
quiring detailed local knowledge and experience and 
detailed decisions. There can, in our.view, be no doubt 
that the present State Electricity Boards are better 
equipped to perform these local functions than any 
larger orgtl~;~isations. On the other hand, the planning 
of a national generating system and the designing of 
its accompanying long distance transmission lines, so 
as to secure the fullest advantage of the cheapest 
fuel sources and the best siting of power stations to 
use these fuels and .to serve a wide area of consumers, 
raise problems that require central co-ordination and 
action guided by national rather than State or regional 
considerations. Somewhat similar problems are likely 
to ar'ise in relation to day-by-day operation. It will be 
necessary to operate large nuclear and thermal stations 
located in one State partly in the interest of consum
ers located in other States; and these consumers and 
the distribution organisation serving them must be in 
a position to know with certainty that their needs will 
not be subordinated to the needs of consu-mers who 
happen to be located in the same State as the power 
Alation. Also, with a view to the optimum utilization 
of generating capacity and natural resources, the 
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nuclear and thermal power stations located in one 
State may need to be operated in conjunction with 
hyde! stations in another State. All this argues the 
advantage of some central and co-ordinating organisa
tion with a large measure of responsibility and con
trol over generation and long-distance transmission. 

388. The first stage in achieving this larger 
scale organisation of generation and long-distance 
transmission has been the creation o! five electricity 
supply regions, implying in all cases the collaboration 
in a regional organisation of a group of States or other 
political units, with common boundaries and common 
regional problems of the development and use of 
potential energy resources. In each region there is 
being created a regional Bol!rd, composed of repre
sentatives of State Electricity Boards and of the 
Central Government, and a regional load despatch 
centre which, operating under the regional Board, will 
secure that ~he best use is made of the generating 
capacity of the region in the interests of the region 
as a whole. For the moment, the regional Boards 
represent a form of voluntary collaboration of the 
various States concerned. The regional Boards possess 
no-legal or financial status and their decisions must 
be implemented through the actions of the individual 
State Boards. 

389. It remains for the moment uncertain whether 
such voluntary collaboration can or cannot succeed in 
providing the means of effective reorganisation and 
efficient operation. The voluntary collaboration can 
in the end be sufficient only if the State Electricity 
Boards are prepared to make their full and effective 
contributions to regional developments and to act 
quickly and decisively where the regional develop
ment requires action by a particular State. There have 
been some instances in which action in such cases 
ha~J not been as prompt or effective as it should have 
been. 

390. It would seem likely that some legislation J 
will be required in a0y case to give more formal legal • 
and financial status to regional Boards, to define 
their powers and possibly to give them the power to 
own and operate generating stations and transmission 
lines, designed to serve the interests of the region as 
a whole. If legislation is in fact likely to be necessary, 
it is proper to ask whether the right basis of any more 
centralised organisation should be the region or the 
nation as a whole. There are considered in this report 
a number of possible lines of development which cut 
across the boundaries of regions and imply the use of 
hyde! stations, large washery-based thermal stations, 
and nuclear stations to meet in part the needs of more 
than one region. It seems likely that in the long-run 
it will be found necessary to organise more formally 
the collaboration of the regions in a national system 
as well as the States in a series of regional organisa-

tions. 
391. Whatever may be the form of organisation off 

the next few years, the voluntary collaboration o 



Stat~s within regions and of regions within a national 
system, or a more formal reorganisation on a national 
basis - certain essential requirements of operating 
efficiency need to be emphasised. Clearly the respon
sible body, if it is to exercise the effective powers 
that we have in mind, must be in a position to deter
mine the policy with regard to all generation and to 
determine, through those who carry the decentralised 
local responsibilities, in actual day-to-day operation, 
:,.hat stations shall carry the load and, if the large 
nuclear and thermal stations are to operate efficiently 
on a high plant factor, which local stations are to be 
shut down when necessary. It must excercise author
ity over electricity development within State.s and not 
merely over movements of energy from State to State. 

392. Centralisation of the planning and strategic 
organisation of the industry cannot, however, imply 
centralised day-to-day execution of the centrally 
determined policy in all its details. It is unthinkable 
that the Indian electricity supply system should be 
run in practice as a single unit. The areas covered are 
too vast. Thus even if there were central ownership 
and strategic control, there would have to be decen
tralisation of the detailed day-to-day execution. 

393. If a policy of •centralised responsibility is 
accepted, this could be achieved, as it was under the 
United Kingdom Act of 1926, by permitting the State 
Electricity Boards to retain the ownership of existing 
stations and to operate them under the instructions of 
a Central Electricity Generating Board, while provid
ing that future stations would be constructed and 
owned by the Central Electricity Generating Board. It 
.Could alternative! y be achieved by the transfer of 
ownership and operation of all existing and future 
generating stations and long-distance transmission 
lines to the Central Electricity Generating Board, as 
has been done under the subsequent United Kingdom 
legislation 

394. Such a reorganisation would leave the State 
Electricity Boards with all responsibility for the dis
tribution of electricity within each State; they would 
purchase electricity on agreed terms from the Central 
Electricity Generating Board, and por;;sibly,_ if so 
decided, operate selected stations under instructions 
from the Central Electricity Generating Board. But in 
all other respects we suggest that operation and con
trol of State systems, to the extent that such powers 
remain with the States, be vested primarily in the State 
Electricity Boards. At present in som·e parts of India, 
State Governments continue to own and operate gen
erating Stations and dired distributive agencies. We 
suggest that so far as possible, in each State the State 
Board should become the authority responsible for 
operating any generating stations which remain the 
responsibility of the State Government and all public 
sector distribution systems. 

395. It will be necessary to work out an equit
able basis for the charging of electricity from any 
Central Electricity Generating Board to the State 
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Electricity .. Boards, which bu)' and distribute; ana
logies can be found in the experience of a number of 
countries. If the Central Electricity Generating Board 
finds it desirable in some circumstances to buy sur
plus electricity from high-cost producers, the elec
tricity shoul.d be sold at a price related to all the 
Optilrations of the Board and not to the cost to it of 
this particular block of energy. 

396. We suggest finally that the State Electricity 
Boards should be regatded everywhere as bodies with 
a predominantly economic responsibility to generate 
electricity {if that remains their responsibility) and to 
distribute it as efficiently and economically as pqssi
ble; that the criteria governing all their decisions 
should be economic in the broadest sense_. and having 
regard to national as well as local and regional in
terests, rather than political. State Government of
ficials who may serve on State Boards· should accept 
these criteria and not use their influence to impose 
political decisions. 

397. There remains the problem of the future of 
the large and well established private utilities opera
ting in some of the great cities. We realize that thei• 
future cannot be dissociated from the general political 
policies of the Government of India with regard to the 
limits of the public and the private sectors. But many 
of us feel grave concern that the present uncertainties 
are making it difficult to plan and finance the expan
sion of e_lectric supplies on the scale which is very 
urgently needed for development in these cities. Some 
of us feel that, in view of the controls that already 
exist over their operations, no great harm would be 
done and considerable advantage gained by allowing 
them to expand their operations to the extent that 
conforms to the broad national and regional electricity 
policy. 

{vi) Some Problems of Increasing Efficiency. 

398. We wish to conclude this Section by con
sidering the ways in which the efficiency of the elec
tricity supply ,industry in India may be increased. 
While efficiency in some respects and in some places 
is already high, and the industry owes much to the 
devotion and enthusiasm of many individuals, there is 
still scope for improvement and for a levelling up 
towards the efficiency of the best. 

·· 399. We are convinced that the Power Survey, 
initiated a few months ago, has a very valuable con
tribution to make by enabling all concerned on State 
Boards, in the States and in private undertakings to 
see how they and the neighbouring systems on which 
they may have to depend for assistance are likely to 
stand, and how, over a comparatively short period, 
load on the one hand and capacity on the other hand 
are likely to grow. We hope that the Power Survey will 
remain a permanent feature of electricity operation in 
India. 

400. Ita value must depend on very honest and 
very frank appraisal of the situation - on very realistic 



,stimates both of load and of dates at which capacity 
nay in fact become available. Its value would very 
,asily disappear if it became a marriage of unrealistic 
.oad estimates with unrealistic capacity estimates. 

401. But we believe that it will never be easy to 
nake good demand estimates for periods so far as 
:en years ahead merely on the basis of local expecta
:ions. At intervals, as a check on these, it will almost 
:ertainly be necessary to conduct such a general 
examination of longer-term prospective demands as we 
oave been engaged in making. With increasing experi
ence, both of the longer term growth rates 0 f the 
Indian economy and of the tasks of estimating, it 
should become possible to make better estimates. 

402. There remain, we believe, certain planning 
tasks for which' provision even now is inadequate. 
The tasks of system planning - of fitting the right 
next developments of large hyde!, thermal, or partic
ularly nuclear. plants into the system as a whole, 
with all the inevitable repercussions on existing 
plants -are tasks which require very full,collaboration 
on a basis which will increasingly be wider than 
either the State or the Region. Thought will need to 
be given to the best ways of organising this collab-
oration. 

403. Finally, we must emphasise the need for 
more and better training. The industry, growing as 
rapidly as it has, is very seriously short of well
trained manpower, equipped with knowledge and ex
perience to take over full responsibility for some of 
the new large units that are coming into service. We 
think that very. careful thought should be given well 
in advance to the personnel who are to take charge 
and operate a new station. Where comparable units do 
not exist in India, arrangements could very probably 
be made in the United States, the United Kingdom or 
elsewhere for some of those appointed to take over 
to obtain experience on identical or very similar units 
in plants in those countries. It is important to have in 
mind the very big differences between most of the 

-new plant that is being installed and the old small
sized units on which many of those in the industry 
have gained their experience. Even those of consider
able experience will be confronted by a major problem 
of adaptation. Consideration should also be given to 
the employment of experienced foreign experts to 
assist on-site training during the first five to ten 
years of operation of new projects. 

VI. THE PROBLEMS OF MEETING THE DEMANDS 
FOR ELECTRICITY 1970/1 TO 1980/1 

404. The estimates that we have presented in 
earlier Chapters of this report indicate that, on the 
basis of our forecasts, the final consumption of elec
tricity may be expected to increase approximately .1s 
follows: 

TABLE 148 
ESTIMATES OF DEMAND FOR FINAL CONSUMPTION 

OF ELECTRICITY. 
(1Wh) 

1960/1 1970/1 1975/6 1980/1 

Case I 16.9 59.0 90.6 139.3 
Case 11 16.9 64.7 104.7 169.7 
Case Ill 16.9 74.0 124.1 204.4 

405. These are estimates of final consumption, 
and exclude losses in transmission and distribution 
and the station consumptions of electricity. If suit
a_ble allo~ances are made for these, the gross genera
tw~ requued to meet these final demands may be 
estimated to be as follows: (See also Figure 13) 

TABLE 149 
ESTIMATES OF GROSS GENERATION OF ELECTRICITY 

(1Wh) 

Case I 
Case II 
Case Ill 

1960/l 

20.15 
20.15 
20.15 

1970/1 
69.7. 

76.6 
88.3 

1975/6 

107.5 
124.4 
147.5 

1980/1 

166.0 
202.3 
244.0 

406. A detailed study has been made by Mr. Bush 
of the Detroit Edison Co., Chairman of the Working 
Group of the Energy Survey Committee, of the pro
blems of providing these amounts of gross generation; 
this is printed as Annex 2 of this report. His esti
mates are based on an assumed system plant factor in 
1970/1, measured in terms of gross generation, of 
48%, rising in 1975/6 and 1980/1 to 51% (apart from 
the Assam Region) as the result of closer integration 
of facilities through improved transmission nets. Mr. 
Bush's calculations have assumed that a 48% oystem 
plant factor in 1970/1 should meet the needs on the 
basis of a load factor (ratio of average load to maxi
mum load) of 60% and a demand factor (ratio of peak 
gross load to gross generating capacity) of 80%. His 
51% factor in later years is based on a load factor of 

' 60% and demand factor of 85%. Measured in terms of 
gross generating capacity, Mr. Bush's calculations 
(which are given in Tables 2-8 & 2-9 of Annex 2) 

· suggest the need for gross generating capacities 
including an allowance for non-dependable capacity 
in the various years as shown· in Table 150. 
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TABLE ISO 
MR. BUSH'S ESTIMATES OF REQUIRED GROSS 
GENERATING CAPACITY AT VARIOUS DATES 

(GW) 

1960/l 1970/l 1975/6 1980/l 

Case I 5.6 18.4 24.8 38.0 

Case II 5.6 19.2 28.7 46.2 

Case Ill 5.6 21.4 33.9 55.7 

407. Mr. Bush's calculations assume a margin in 
1970/1 of 20% between peak load and dependable 
installed capacity. Estimates of required capacil"y 
made for the Central Water and Power Commission 
have assumed for 1970/1 a rather larger margin - of 
the order of 21.4%. and on the basis of similar esti
mates of load would calculate a somewhat larger re
quirement for installed capacity. 

408. The estimates of the Central ~ater and 
Power Commission have also assumed a somewhat 
larger load than is indicated by the calculations pre-
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sented in this report. The first annual report of the . 
Power Survey included estimates of energy require
ments for 1970/1 amounting to 95.1 TWh for public 
utilities and a further 1.4 TWh for non-utilities, mak
ing 96.5 TWh in total. Other estimates made by the 
Perspective Planning Division have suggested a total 
requirement of 95.1 TWh. Calculations based on the 
assumed load of the First Power Survey and using the 
same margins as those proposed by Mr. Bush, would 
indicate the need for about 23.6 GW of installed ca
pac_ity, to be avail~le at the time_ of peak load in 1970/l. 

•W9. In T;>ble 151 we show the estimates of con
sumption per head which 'have emerged from the very 
different methods of estimation used by the Power 
Survey and this Energy Survey. The Power Survey 
estimates for the earlier years of the period 1960/1 
to 1970/1 were based on known intentions and demands 
of specific consumers in specific states or areas es
timated in terms of the kilowatts of capacity they 
were understood to need. The kilowatthours of con
sumption were calculated on assumptiops of the prob
able hours of use of the capacity. For the later years 
covered by the First Power Survey (including 1970/l), 
there was inevitably an element of uncertainty regard
ing intentions to construct particular new enterprises 
and regarding their probable requirements and, very 
properly, some element of provision was made for 
possible currently unknown additions. While the proj
ects included in the Power Survey were based on known 
intentions of Ministries, there was no automatic method 
of ensuring that the aggregate of projects included, 
together with the provisions for unknown additions, 
would in total represent the particular rate of growth 
of the Indian economy which we have accepted as our. 
Case Ill. The latter, based on estimates of outputs 
made in the Perspective Planning Division, represents · 
one solution of growth at a specific rate. If certain 
elements have been underestimated, certain other 
elements have been .over estimated. For the rates of 
growths we have assumed, we believe that the Energy 
Survey estimates represent a reasonable estimate o( 
the energy required. But He cannot say with certainty 
that they relate to the same rate of growth that is 
implicit in the Power Survey estimates, including the 
provisions in the latter for unknown additions~.'-----;---

410:- The difference"~ betw~en -the estimates for 
1970/1 presented in this report and those of the 
Power Survey are small for most of the regions con
cerned and are apparently concentrated in a small 
number of States. We think that the Central Water and 
Power Commission will be well advised to re-examine 
some of the estimates included in the first Power 
Survey in the light of the new information and .con-

. sider,in the light of experience of how load is develop
ing, whether the higher estimates are justified or not. 
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TABLE 151 
COMPARISON OF ESTIMATES OF DEMANDS FOR ELECTRICITY 

IN 1970/1 MADE BY FIRST POWER SURVEY 

Regions 

All India 
Eastern 
Northern 
Central 
Western 
Southern 
Assam 

AND PRESENT REPORT 
(kWh of gross generation per head) 

1960/1 1970/1 1970/1 1970/1 
Actual Power Present as '!!>of 

kwh 

46 
64 
37 
20 
80 
46 
4 

Survey Report 1900/1 

kwh 

172 
192 
193 
102 
232 
191 
82 

kwh 

160 
191 
136 
102 
243 
167 
49 

PaNer 
Survey 

374 
300 
522 
510 
290 
415 

2050 

1970/1 
as 'II> of 
1960i1 
Present 
Report 

348 
298 
368 
510 
304 
363 

1225 

411. The estimates made by the Perspective 
Planning Division for 1970/1 also show sli!(htly 
higher estimates than our own: their estima~e or Q:l.l 
TWh of gross generation is about 7.7"'o higher. 1\e be
lieve that a large part of this difference is due to the 
fact that their calculation is (we understand) based on 
constant norms of electricity consumption per unit of 
output, whereas our own assume declining, or more 
rapidly declining, norms. In most European countries 
the average input of energy per unit of output declines 
by about 0.5% a year. A failure to make allowance for 
this in European countries has led to overestimation 
of demands. For the period 1960/1 to 1970/1 a simi
lar improvement in the techniques of using energy, 
such as one might currently expect in India, might 
perhaps account for about 5.1% out of the difference 
of 7.7% between the two estimates. 

412. The calculations of the Central l'l'ater and 
Power Commissi.~n. when allowing for the sli~htly 
greater margins that they have assumed, suggest tbe 
need for 24.0 GW of gross generating capacity includ
ing non-utilities in 1970/1. When account is taken of 
the fact that final consumption of electricity is grow
ing about 12% a year and that it is desirable to have 
installed by the end of 1970/1 sufficient capacity to 
meet higher demands in 1971 '2, that amount of in
stalled capacity is not disproportionate to the higher 
load on which their calculations have been based. 
But we emphasise the need for re-examination of the 
underlying load assumption. 

413. On these alternative assumptions of load 
and of installed capacity it is possible to calculate 
the fuel requirements. We shall assume the following 
alternative amounts of installed capacity of different 
types. 



TABLE 152 
ESTIMATES OF INSTALLED CAPACITY 

AND GROSS GENERATION 
1970/1 

Hyde I Steam Diesel Nuclear Total 

I. 1\t. Bush's estimates (Case Ill only) 
Installed Capacity 10.5 10.0 0.4 0.6 21.4 
Gross Generation, TWh 36.1 47.9 0.4 3.9 88.2 
HoLrs of Use, lvs 3406 4790 1110 6570 4088 
Plant Factor, '!1. 38.9 S4.7 11.4 75.0 46.7 

11. Alternative Estimates (C.W.P.C.) 
Installed Capacity, GW 10.0 13.0 0.4 0.6 24.0 
Gross Generation, TWh 30.0 61.4 1.1 4.0 96.5 
HoLrs of Use, hrs 3000 4720 2600 7000 3939 
Plant Fact01, '!1. 34.2 53.9 29.7 79.9 45.0 

-H-l. It will be seen that \lr. :lusn calculates 
that a total of 47.9 TWh will be generated in thermal 
stations; the alternative calculations would give 6l.l 
TWh. On the alternative assumptions, the amounts of 
coal required in 1970/1 for the generation of electric
ity, assuming an avera!le thermal efficiency of 32.5'< 
in new steam plants and about 20'0 in older steam 
plants, may be calculated as follows: 

TABLE 153 
COAL REQUIREMENTS FOR ELECTRICITY GENERATION 

1970/1 

Assumed Total Assumed Gross Coal 
of Gross Generation in Required 

Generation Thermal Stations 

TWh TWh m. tonnes 
1\t. Bush's 
calculations 88.2 47.9 24.4 
C.W.P.C. 
calculations 96.5 61.4 34.7 
Altl!lnative 
calculation 96.5 55.3 28.8 

415. Both the above calculations assume that a 
fraction of the generation in thermal stations will be 
provided by oil, natural gas or lignite. It will be seen 
that Mr. Bush expects that tlje hyde! capacity will be 
able to be used for a larg<:r nu,;,ber of hours in a year 
than has been assumed in the C.W.P.C. calculations. 
If, still making the assumption of a total demand for 
96.5 TWh, it were assumed that the hyde! capacity 
could generate, as Mr. Bush has calculated, 36.1 TWh, 
the amount to be generated in steam stations and the 
coal required would be as shown in the alternative 
calculation. For purposes of this report we shall con
tinue to assume a total of 88.3 TWh of gross generation 
in Case III in 1970/1 and a coal consumption of 24.4m. 
tonnes. 
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416. For the later years estimates based on simi
lar illustrative calculations by Mr. Bush are presented 
in Table 154. 

TABLE 154 
SOME ESTIMATES OF A POSSIBLE PATTERN OF INSTALLED 

CAPACITY AND GROSS GENERATION 
ALL I NOlA; CASE Ill 

Steam and 
Gas 

Year Hyde I Turbines Diesel Nuclear Total 
1960/1 
Installed capacity, GW 1.9 8.4 0.3 5.6 
Gross Generation, Twh 7.8 11.9 o.s 20.2 
Hours use of Capacity, tvs 4200 3500 1529 3611 
Plant Factor, % 47.9 40.0 17.5 41.2 
Gross spec. cons. kcal/kwh - 4580 
1970/1 
Installed capacity, GW 10.5 10.0 0.4 0.6 21.4 
Gross Generation, Twh 36.1 47.9 0.4 3.9 88.2 
Hows use of Capacity, hrs 3406 4790 1110 6570 4088 
Plant Factor, '!1. 38.9 54.7 11.4 7 5.0 46.7 
Gross spec. cons. kcal/kwh - 2876 
1975/6 
Installed capacity, GW 17.5 14.1 .0.3 2.0 33.9 
Gross Generation, Twh 57.0 77.1 0.3 13.1 147.5 
Hours use of Capacity, hrs 3257 5468 1000 6570 4351 
Plant Factor, % 37.2 62.4 11.4 75.0 49.7 
Gross spec. cons. kcal/kwh - 2632 
1980/1 
Installed capacity, GW 28.6 21.9 0.2 5.0 55.7 
Gros~ Generation, Twh 76.6 134.4 0.2 32.8 244.0 
HoLrs use of Capacity, tvs 2680 6140 1000 6570 4380 
Plant Factor,% 30.6 70.1 11.4 75.0 50.0 
Gross spec. cons. kca 1/kwh - 2444 

(a) Hydel Capacity includes an allowance for non· 
dependable capacity as follows: 1970/1 - 0.6 GW; 
1975/6 • 0.9 Gl'l; 1980/1 - 1.1 Gl'l. 

(b) Since the report was drafted, in addition to 0.6 GW 
of nuclear' installed capacity for 1970/1, another 
0.6 GW has been approved by Government of India. 

(c) Since nuclear energy is already competitive in 

certain regions of the country under the conditions 

set out in this report, the Department of Atomic 

Energy is of the opinion that there is justification 

for higher targets for nuclear energy in 1975/6 and 

1980/1 as compared with the figures given in the 

table above, and some other members of the 

Committee also share this view. 



417. In planning future electricity development, 
there are certain rather broad principles of policy 
which have been evolved by the c~ntral Water and 
Power Commission and which our investigations have 
served to confirm. They may be summarised as follows : 

(i) Seasonal storage hydel projects should in 
p;eneral be designed as low plant factor peaking 
plants, or should be so designed and constructed 
that they may be later converted to this purpose. 
(ii) Base load requirements should be met, so 
far as possible, by pit-head plants designed to 
burn low grade coals. This is particularly im
portant in the areas where the washing of coal 
will result in the availability of large amounts of 
low-grade by-product coals. 

418. In the areas that have large demands for 
electricity, but are remote from any coal field there are 
various alternative possibilities: · 

(i) The development of available hydel resources. 
(ii) Transmission of the required power by EHV 

lines from the nearest outlying coal field. 
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(iii) Transport of coal to the area by cll)Sed
circuit railway operations. 

{iv) The building of nuclear plants . 
(v) The building of thermal plants to burn oil 

refinery waste products, such as petroleum 
pitch or refinery gas. 

Each individual situation will need to be examined in 
detail to see which of these is likely to provide the 
most economic solution. 

419. In the areas where coal is produced, and 
particularly in the areas where there are coking-coni 
washeries and available by-product coals, it will 
almost always be cheapest to meet base-load require
ments with coal-burning thermal stations. These are 
likely to have a lower cost of generation than that of 
any of the alternatives open to an area remote (rom a 
coal field. Thus, industries which are highly energy
intensive should in general be located in coal pro
ducing areas. Industries most suitable for areas re
mote from coal are those that are labour-intensive 
but not energy-intensive. 



CHAPTER14 
Capital Investment In Energy 

420. We have attempted to estimate the capital 
required to cover the expansion of the energy-supply
ing industries during the period 1965/6 to 1980/l. 
We cannot hope to do this with complete accuracy. 
We have adopted the method used in the similar study 
made by the Energy Advisory Commission of the 
O.E.E.C. in 1959: we have estimated the probable 
average unit cost of investment in each form of energy 
at the prices of 1963/4 and have calculated from that 
end our estimated demands for energy the probable 
investment cost in each Plan Period. We have con
cerned ourselves with gro~s investment, including that 
needed to replace exhausted or worn-out capacity and 
partly or wholly financed from depr~ciation funds. We 
have presented our estimates only in terms of Case III 
(10% industrial growth). The calculations can readily 
be extended to cover any of the other cases. 

421. We have confined our estimates to the re
quirements of capital investment in the energy sector 
itself. It is difficult or impossible to pursue the full 
implications of this investment into all the ramifica
tions of its possible further consequences for invest
ment in the expansion of the iron and steel industries, 
the expansion of the industries providing the energy 
sector with its capital and so forth. But these further 
implications need to be borne in mind. In particular it 
needs to be borne in mind that investments in some 
forms in the energy sector - and included in our esti
mates in transmission lines or in nuclear power 
stations at sites removed from coal-fields, for in
stance - may save investment in the improvements of 
railway communications and in expansions of the iron 
and steel industry and in locomotive building which 
would have been necessary for the alternative solution 
of the same problem and which have not been included 
in our figures. It cannot be inferred without further 
examination that an investment which is more capital
using, as compared with alternatives within the energy 
sector itself, is necessarily more capital-using in total 
from the point of view of the national economy when 
all these further repercussions have been taken into 
a~count. Each case must be considered individually 

TABLE 155 

and with its full implications. 
422. There are complications also regarding the 

timing of investment. If capital equipment in the ener
gy sector is to be available to meet the demands of, 
say, 1972/3 it must have been completed before the 
beginning of that year and, since a part of the invest
ment in the energy sector has a long period of con
struction the investment must have been taking place 
progressively during the previous four or five years. 
This implies that the level of investment in, say, 
1970/1 is related to the needs of 1972/3 and so on. 
This would not be of great importance to the cost of 
investment in each Plan Perio<l if the demand for 
energy were not rising rather rapidly. But. because of 
the rapid rise of energy demand and this period of lag 
between the inputs of the expenditures on construction 
of capital and the final output of available energy, it 
is necessary to make a quite significant addition to 
ligures of investment derived, as ours have been, from 
levels of demand at particular dates and unit costs of 
investment. Over the whole field of energy an addition 
of about 9% - we estimate - is needed to adjust lig
ures of completed investment calculated on the growth 
of consumption and unit costs to cover the additional 
inputs of investment required to meet part of the needs 
of the next Plan Period ahead. 

I COAL 

423. The investment required in the coal industry 
is principally of two kinds: that needed to raise the 
coal and that needed, in the form of washeries, to pre
pare the coal for sale to consumers who require washed 
coal. The major part of the investment is needed to 
provide lor the expansion of output. A minor part of 
the total is needed for replacement of pre-1960/1 
equipment when it wears out. We understand that the 
average life of mining capital of all kinds, including 
both very long-lived investment in shafts and short
lived mining equipment may be taken to be 15 years. 

424. The unit costs of coal-mining capacity are 
best estimated at the following figures: 

ESTIMATE OF CAPITAL INVESTMENT 
PER TONNE IN COAL MINING 

Expansion of 
Existi-ng Mine 

New Mine 

(at prices of 1963/4) 
Open Shallow 
Cast underground 

Rs. per tonne Rs. per tonne 

32 
40 
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46 
58 

Deep 
underground 

Rs. per tonne 

69 
92 



~2~. \h ha\e estimated the extent to which it is 
.. ei\" tl·.;: in different pcrwJs additional coal will 

! .. ne :~ be produced in the various coal-fields hy dif-

ferent methods of coal ra•smg. On the basis of this 
examination we have assumed the following pattern 
of development during the next twenty years. 

TABLE 156 
ESTIMATED METHODS OF MINING COAL 

1960/1 TO 1980/1 

1960/1 1965/6 1970/1 1975/6 1980/1 

" " " " " 
Open Cast 21 22 24.5 27 28 

Shallow 
Underground 74 73 66.5 61 58 

Deep 
Underground 5 s 9 12 13 

426. Within these three methods of m1n1ng, we 
think that expansion in each sector may for purposes 

of our estimates reasonably be assumed to take the 
following forms at different dates. 

TABLE 157 
ASSUMED METHODS OF MEETING COAL DEMANDS 

1965/6 1970/1 1975/6 1980/1 

" " " " OPEN CAST 

From workings 
already developed 65 61 56 65 

From ex pans ion of 
existing workings II II 14 II 

From new workings 2.i 28 30 24 

100 100 100 100 

SHALLOW UNDERGROUND 

From workings 
already developed 70 75 69 71 

From ex pans ion of 
existing workings 22 10 14 12 

From new worlr:ings 8 IS 17 17 

100 100 100 I 00 

DEEP UNDERGROUND 

From workings 
already developed 60 39 49 58 

From ex pans ion of 
existing workings 35 15 9 8 

From new workings s 46 42 34 

100 100 100 100 
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427. On these assumptions, which seem to us to 
he probable, the total gross investment in coal mining 
that we estimate is set out in Table 158 below: 

TABLE 158 

ESTIMATED GROSS INVESTMENT 
IN COAL MINING (a) 

Rs. crores at prices of 1963/4 

Investment Required 
to cover Ex pans ion 

Mining 

Washeries 

Investment Required 
to replace exhausted 
Mines or Worn-out " 
Equipment in Mines 
and Wosheries 

Toto I 

'·· 

1965/6. 
1970/1 

270 

38 

211 

520 

1970/1. 
1975/6 

390 

91 

296 

777 

1975/6-
1980/1 

440 

95 

382 

916 

(a) Tliese figures do not include preparatory 
action for the following Plan Period 
likely to be taken in each preceding Plan 
Period. 

(ii) OIL 

428. The capital costs of oil production and 
distribution are made up of four principal elements: 
the capital costs of exploration and production; the 

capital costs of refinery capecity; the fixed capital 
required for marketing and distribution; the capital 
cost of pipe lines. 

429. We have taken the unit capital costs per 
tonne of oil to he as follows: 

TABLE 159 
ESTIMATES OF CAPITAL COST 

PER TONNE OF OIL 

Rs. 

Exploration an.t Pr.duction 300 

Refining 10 

Marketing and Distribution 70 

Total (excluding pipelines) 450 

. 430. The probable capital cost of pipelines bas 
been separately estimated, since it is not directly re
lated to the tonnage of oil to be produced, refined and 
marketed. We have assumed that the average life of 
equipment is 15 years and have calculated the element 
of gross investment required for replacement on that 
basis. 

431. On these assumptions, the total gross in
vestment in oil production that we calculate to meet 
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the demands estimated in Case lii (10% industrial 
growth) is as follows; we do not include the working 
capital in stocks of oil and products, which will re· 
quire to be raised from about Rs. 20 crores to about 
Rs. 153 crores between 1960/1 and 1980/1, and we do 
not include any part of the capital required outside 
India to provide for oil to be imported from abroad into 
India. (See Table 160). 



TABLE 160 
ESTIMATED GROSS INVESTMENT 

IN PRODUCTION AND DISTRIBUTION OF OIL (a) 

Rs. crores ot prices of lli63/4 

1965/6 to 1970/1 to 
1970/1 1975/6 

Exploration and 
Production 

for expansion 154 140 

for replacement 11 14 

Refining 

for expansion 82 127 

for replacement 29 51 

Marketing and Distribution 

for expansion 72 111 

for replacement 35 56 

Pipelines 25 25 

Grand Total of 
Investment in Oi I 408 524 

(a) These figures do not include preparatory action 
for the following Plan Period likely to be taken 
in each preceding Plan Period 

(iii) ELECTRICITY 

1975/6 to 
1980/1 

80 

56 

199 

101 

174 

99 

25 

734 

432. The unit costs of capital investment in elec
tricity generation which we have assumed are those 
which we calculated in an earlier chapter for purposes 
of the comparison of the costs of generation in hyde!, 

thermal and nuclear plants. Including the estimated 
interest charges during the period .of construction and 
the preference tax assumed to be imposed on imported 
equipment, the unit costs per kW of capacity are as 
follows: 

TABLE 161 
COST OF ELECTRICITY GENERATING PLANT 

PER kW OF CAPACITY 

Including Assumed 
33% Tox 

Period 1965/6 to 
1970/1 

Period 1970/1 to 
1980/1 

Excluding Assumed 
33% Tax 

Period 1965/6 to 
1970/1 

Period 1970/1 to 
1980/1 

Rs. at prices of 1963/4 
Typical Typical 
Storage Storage Thermal 
Hydel for Hydel for Plant 
60% Plant 15% Plant 
Factor Factor 

1375 789 1343 

1354 773 1102 

1290 717 1121 

1290 717 1003 
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Nuclear 
Plant 

2222 

1904 

1905 

1778 



433. For purposes of estimating the total gross 
investment requiring to be financed from a national 
point of view, we think that the element of tax which, 
if imposed, would be transferred from one element of 
the Government of India to another, may properly be 
excluded from the calculation. Thus, the subsequent 
estimates are made exclusive of tax. The estimates 
here presented are, again, those that apply to our 
Case Ill (10% industrial growth). 

434. The estimates for investment in generation 
have been made directly, on the basis of the proposed 

pattern of electricity development set out in Annex 2. 
The estimates for transmission and distribution as
sume that India's needs in this field can only be met 
during the period o{ Plan IV by investment equal to 
that in generation; for the period of Plan V invest
ment in transmission and .distribution equal to 90% 
of that in generation is assumed; for Plan VI, 80% of 
that in generation. 

435. On these assumptions our estimates are as 
follows: 

TABLE 162 

ESTIMATED GROSS INVESTMENT 
IN ELECTRICITY (a) 

Rs. crores at prices of 1963/4 

1965/6 Ia 

1970/1 
1970/1 to 
1975/6 

1975/6 to 
1980/1 

PRODUCTION FACILITIES 

1. Thermal 367 438 843 

2. Hyde I (norma I) 511 390 310 

3. Hydel (15% plant factor) 104 262 602 

4. Nuclear (b) 105 236 498 

TOTAL PRODUCTION 1087 1326 2253 

TRANSMISSION AND DISTRIBUTION 1083 1194 1797 
---

GRAND TOTAL (c) 2170 2520 405() 

(a) Including autoeproducers. 

(b) These figures do not include investment required for prepa~a
tion of nuclear fuels; the actual costs of investment may dif
fer somewhat from these estimates because of the terms on 
which contracts are made and loans ore received in· practice 
in individual cases. 

(c) These figures do not include work in progress on stations and 
transmission facilities which will not be completed before the 
end of the lost year of each Plan Period. This is added in 
Table 163. 

(iv) TOTAL CAPITAL INVESTMENT 

436. The total capital investment that we esti
mate for the energy sector in order to meet the demands 
that we have calculated on the basis of Case III (10% 
per year industrial growth) is summarised in Table 163. 
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437. Over the fifteen years 1965/6 to 1980/1 we 
estimate that a total of some Rs. 13,800 crores (about 
U.S. S 29 billions) of investment will be required by 
the energv sector to provide for the demands estiiTUited 
on the basis of 10% per year industrial growth. 
This would imply the following average annual rates 
of investment during the various Plan Periods: (See 
Table 164). 



Cool 

Oil 

TABLE 163 
ESTIMATE OF TOTAL GROSS INVESTMENT 

IN ENERGY REQUIRED TO PROVIDE 
FOR 10 PER CENT ANNUAL GROWTH OF

INDUSTRIAL PRODUCTION 

Rs. crores at prices of 1963/4 
1965/6 to 1970/1 to 1975/6 to 
1970/1 1975/6 1980/1 

520 777 916 

408 524 734 

Electricity 2170 2520 4050 

Addition for 
Work in Progress 177 465 499 

Total 3275 4286 6199 

TABLE 164 
REQUIRED AVERAGE ANNUAL RATES OF INVESTMENT 

IN ENERGY (o) 

Rs. crores at prices of 1963/4 

1965/6 to 
1970/1 

1970/1 to 
1975/6 

1975/6 te 
1980/1 

Average Annual Rote 
during Pion Period 

Approximate Rate of 
Lost Year of Plan 

655 857 

755 1050 

(a) Estimates hove been rounded 

1240 

1440 

438. It is not for us to pronounce on the question 
whether• such a scale of investment lies within the 
probable capacity of India. On the assumptions that 
we have used for 10% per year industrial growth and 
7% per year growth of national income, the trends of 
national income would be as shown in Table 165. We 
have added estimates of what might be the volume of 

total gross investment of all kinds on what may be 
reasonable assumptions of the latter to national in
come at various dates. We set against these estimates 
our own calculations of invesbnent in energy and show 
the implied relation of the investment in energy to the 
total. 

TABLE 165 
RELATION OF ESTIMATED GROSS INVESTMENT IN ENERGY 

. TO ESTIMATES OF NATIONAL INCOME AND 
TOTAL GROSS INVESTMENT 

Rs. crores at 1963/4 prices 

1960/1 1970/1 1975/6 
Estimated 
National Income 14,700 27,600 38,600 

Estimated T a tal of 
Gross Investment (a) 1,750 5,900 8,600 

Estimated Gross 
Investment in Energy 755 1,050 

Ratio of Investment 
in Energy to 
All Investment (%) 12.8 12.2 

(a) The fo II owing ratios of gross investment to 
net national income have been assumed: 
1960/1, 12%; 1970/1, 21.4%; 1975/6, 22.3%; 
1980/1, 23.5%. 
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1980/1 

54,000 

12,700 

1,440 

11.3 



439. These estimates for later years are very 
near indeed to similar <!stimates made by some of 
us in the similar inquiry in Europe.(b) For Europe the 
estimates ranged from 12.2% to 12.6%, according as 
one did or did not assume large investment in rapid 
nuclear development. 

440. It is important to be able to estimate the 
proportion of this capital investment which is likely 
to tske the form of imported equipment, requiring to be 
financed in foreign exchange. Our estimates of this, 
again on the basis of Case Ill, are shown in Table 166. 

TABLE 166 
ESTIMATED IMPORT COMPONENT 

OF GROSS CAPITAL INVESTMENT IN ENERGY {a) 

Rs. crores at prices of 1963/4 

1965/6 to 1970/1 to 
1970/1 1975/6 

Cool 208 262 

Oil 184 157 

Electricity 360 260 

Work in Progress 43 83 

Total • 795 762 

Annual Average 
of Periods 159 152 

Annual Average 
of Periods 
(U.S.$ million) 335 320 

(a) excluding assumed surcharge on import
ed components. 

1975/6 to 
1980/1 

229 

183 

465 

76 

953 

191 

400 

441. If one adds to the estimated import com
ponent of capital investment, the expenditure on im
ported oil that we have estimated in an earlier 
chapter, but makes no allowance for possible imports 

of metallurgical coke, the total of the import require
ments of the energy field would be as follows (again 
on the basis of Case III): 

TABLE 167 
ESTIMATED IMPORT REQUIREMENTS OF THE ENERGY SECTOR 

AVERAGE ANNUAL RATES OF DIFFERENT PERIODS 

Annual Averege of 

Capital Equipment 

Import of Crude Oil 
and Products 

Total 

Total (U.S.$ million) 

(b) Towards a New Energy Pattern in Europe: 
Chapter VIII, pp. 67-72. (OEEC • 1960) 

Rs. crores at 1963/4 prices 

1965/6 to 1970/1 to 1975/6 to 
1970/1 1975/6 1980/1 

159 152 191 

100 156 290 

259 308 481 

545 645 1010 
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CHAPTER15 
The Pricing of Energy 

442. There have been, within the past year or 
two, excellent and detailed reports on the pricing of 
oil(l), of coal(2) and of electricity(3). We do not think 
that our most valuable contribution can be made by 
traversing again and in detail the fields that they 
have very adequately covered. The major problems of 
energy pricing are not; we believe, problems of de
tailed application of prices, but of the broad strategy 
of the use of prices in the energy field. 

443. In the course of this survey we have found 
ourselves increasingly concerned with the probability 
of the emergence of short-term surpluses of certain 
types of energy - particularly coal - in a situation 
in which the major problem is to achieve a sufficient 
long-term expansion. Put differentjy, this means that 
there is an emerging situation in which the relative 
incentives to use different forms of energy are not 
such that the market is cleared. We have been con
cerned also about the extent to which the energy 
industries are likely to command the resources to 
which the choice between different forms of energy is 
consistent with the national interest of India. All 
these issues are ultimately issues of pricing and of 
the success or failure of present pricing policies in 
working out a satisfactory energy system. 

444. May we begin, therefore, by considering 
what are the broad functions of a satisfactorily oper
ating system of prices in the field of energy. They 
include principally the following functions: 

A. From the point of view of the Producer 
(i) They give the producer of energy the incen

tive to produce that form of energy - coal, 
oil, electricity or whatever it may be - in 
the necessary volume. 

(ii) They give indication to the manager of the 
individual undertaking as to the volume of 
output he should attempt to extract from 
the undertaking. 

(iii) They assure to the efficient undertaking the 
prospects of regular production which can 
make possible the minimisation of costs. 

(iv) They put pressure on the manager to mini
mise these costs and operate with maximum 
efficiency. 

(1) 

(2) 

(3) 

The {Damle) Report of the Oil Price Enquiry 
Committee, 1961. 
Price Policy for Coal Undertakings - Report o.f 
the Planning Unit of the Indian Statistical Insti-
tute, New Delhi, February, 1963. . 
The Pricing of Electricity- Report of the Plannm~ 
Unit of the Indian Statistipallnstitute, New Delh1, 
June, 1962. 

155 

(v) They indicate which undertakings should 
continue to operate; which should be ex
panded; which should be closed down. 

(vi) They encourage the production of higher 
qualities or grades (of coal for example) 
and discourage production of lower qualities. 

(vii) They encourage the production of energy in 
those regions where energy is most needed 
and discourage it in locations that are less 
economic. 

(viii) They discourage wasteful production of 
energy and the exhaustion of nationally 
valuable resources. 

(ix) They provide to efficient undertakings both 
in the public and the private sector profits 
which can be used for the further develop
men! of the industry and for a longer-term 
policy of exploration, technical research 
and training. 

B. From the point of view of the Consumer · 
(x) They encourage bim to use the type of ener

gy that best suits his particular needs, 
having regard to the real cost of supplying 
the energy. 

(xi) They encourage the consumption of those 
lypes of energy which are in surplus supply 
and discourage the consumption of those 
types of energy that are in short supply. 

(xii) They encourage the consumer to draw his 
energy from the source that is nearest to 
him or from which he can moat economically 
be supplied and 'discourage the use of 
sources involving heavy costs of transport, 
except so far as a cheaper source of energy 
makes it economic. 

(xiii) They encourage a consumer to increase his 
consumption in all circumstances in which 
the additional value to him of additional 
consumption exceeds the additional cost of 
providing that additional energy; they dis
courage him from demanding additional 
energy in all circumstances in which the 
additional real cost of providing it exceeds 
the additional value of it to him. 

(xiv) They assure to the consumer a sufficient 
supply of energy of the required quality at 
the minimum cost at which it can be made 
available. 

C. From a National Point of View 
(xv) They should be such that successful efforts 

are sufficiently rewarded, without yielding 
to any group of the community earnings or 



profits on a scale or of a kind that are re
pugnant to national policies. 

445. It need hardly be said that it scarcely ever 
happens in practice that a price system works with 
perfection simultaneously in all these respects. Many 
of the actual problems created by the unsatisfactory 
operation of prices in India in the field of energy would 
appear to arise because the pricing policies seem to 
have been concerned, possibly to an excessive extent, 
with one individual function of a satisfactory pricing 
system and, in making prices more effective from that 
individual point of view, have made them markedly 
less satisfactory and effective from other points of 
VIeW. 

446. We think that this can best be seen by con
sidering successively some of the pricing problems of 
the different sectors of the energy system. 

I. PRICING POLICY FOR COAL 

447. Pricing policy for coal in India has, we 
believe, been principally, though not of course exclu
sively, concerned with the last of the functions we 
set out above: the prevention of the emergence of 
abnormal profits to private sector coal-owners in a 
situation in which coal was relatively scarce and 
prices, in the absence of regulation, might have been 
so high as to cause serious ill-feeling and political 
unrest. Those were real problems with which the 
Government of India had clearly to concern itself. 

448. The admirable work of the Coal Price Revi
sion Committee was aimed to secure for producers, 
particularly in the Private Sector, adequate but not
excessive profits, and to secure to the consumer 
reasonable prices. These were, and are extremely 
important objectives. But they were not objectives that 
it is really possible to achieve exclusively by means 
of price regulation consistently with the other equally 
important objectives of giving the right relative prices 
to different grades of coal and the right incentives to 
expand production, where it is in the national interest 
that it should be expanded. 

449. The Coal Price Revision Committee has 
worked out, with great care, the best means of cal
culating a fair return to an undertaking operated with 
nonnal efficiency, by analysing the costs of what 
might be regarded as representative undertakings in 
different situations. But the concept of fair return to 
the representative undertaking, which was first con
ceived in tenns of undertakings in manufacturing 
industry where differences of costs due to differences 
of resources and conditions are small, is applicable 
only with substantial qualifications to the problems 
of coal mining. 

4.50. A central problem in the economics of mining, 
as of agriculture, is that of differences of the quality 
of resources. In the case of mining this takes the 
two-fold form of differences of the difficulty of extract
ing the mineral and differences of the quality and 
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saleability of the mineral when extracted. In the 
classical liberal economics, royalties in mining played 
the same role as rent in agriculture, in that they were 
assumed to absorb, as a form of income to the owners 
of the minerals, the surplus earned by operating in 
more favourable conditions. 

451. There is some danger that repugnance to 
mining royalties as a form of private income had led 
to a misunderstanding of its significance and function 
as a form of equalisation between operators in different 
conditions. 

452. The problems of coal pricing in India have 
largely arisen because of hesitation to pennit coal 
prices to rise to the point where, consistently with 
classical theory, they would cover the normal costs of 
ra1smg coal in the most unfavourable circumstances 
and of the lowest quality required to meet current 
demand fully. And because of hesitation to permit 
prices to rise to this level, there seem to have been 
inadequate incentives to expand private sector min
ing or to expand output within the already existing 
mine to the extent that is desirable. • 

453. We believe that a satisfactory structure of 
coal prices requires bigger differentials than now exist 
between the prices to be paid for the best coal and for 
the lower grades. If lower grades of coal are, never
theless, to be mined profitably, that involves higher 
initial profits to the mines producing higher grade 
coal. If, as we think probable, the Government of India 
holds that such profits, based on the ownership of or 
the right to mine certain coals, do not represent a 
form of increased income that should remain in private 
hands, the situation is very much better rectified by 
the imposition of a speci"al levy, corresponding to the 
royalty payment of a system of private-ownership of 
minerals, than by artificial limitation of coal prices. 
We would see no reason why public sector undertakings 
should not be exp,ected to pay similar levy-royalties 
if they produce high-grade coals, and price their coals 
on the basis of that addition to cost. Any levy-royalties 
would need to be assesseJ in terms of the current 
levels of demand and marginal costs and in terms of 
the current prices. The proceeds of the levy might 
with great advantage to the industry be paid in to a 
central fund to assist in financing the development of 
the industry. 

454. Thus far we have been concerned with the 
prices of the different grades of coal in circumstances 
in which a mine produces coal predominantly of one 
single grade. There is the second problem also of the 
pricing of washed and by-product coals from coking
coal washeries, and of the maio grade of coal and the 
slack and small coal that will be produced by a non
coking coal mine. Again we believe that the right 
policy is likely to be one in which the scarcity of the 
washed coking-coals or the best non-coking coals are 
fully reflected in their prices. Coking coals are rela
tively scarce in India and there should be a strong 
disincentive to use them wastefully. We think that 



coking_ coal prices should be pennitted to rise to 
appreciably higher prices than non-coking. The by
product coals and the slack coals should be priced, 
in our view, low enough to ensure them a market. As 
we have argued in an earlier chapter, there are added 
costs of using these high-ash content coals. The 
price should he low enough to yield a strong incentive 
to a powe,r-station manager or the manager of an indus
trial enterprise to install the more expensive equipment 
necessary to use them. 

455. If all the by-product and waste coals are to 
be disposed of, it will be necessary for some years 
ahead to find markets for them at a considerable dis
tance - probably up to as much as 1000 km -from the 
coal-fields'. Thus, thought needs to be given to the 
effective relative prices not only at the coal field, but 
also at a distance from it. In the summer of 1963, the 
relative prices were such that coking coal middlings 
had a delivered cost per kilocalorie about 9% less at 
pithead than Selected B run-of-the-mine non-coking 
coal. At 400 km from pithead they c·ost 4% more; at 
1000 km they cost some 8% more. It is doubtful whether 
the incentive at pithead was sufficient to secure sub
stitution of the middlings with their higher ash-content 
and special problems of handling. At anything above 
100 km distance there was a positive disincentive to 
use them. Table 168 shows the relative costs per 
kilocalorie when transport cost to various distances 
is added. 

TABLE 168 
RELATIVE DELIVERED PRICES OF DIFFERENT COALS 

AT DIFFERENT DISTANCES FlfJ.M PITHEAD OR 
WASHERY PER KILOCALORIE 

1963 

Distances from Selected B Coking Coal 
Plthead or Rur>-of·lhe-Mine Mlddllngs(2) 
Washery Nor>-Coking 

km Coal(1) 

0 100 91 
100 100 99 
200 100 101 
300 100 103 
400 100 104 
500 100 105 

1000 100 108 
2000 100 11l 

(1) 6590 kcal/ke 
(2) 5310 kcal/ke 

456. It can he seen that, if one assumes that the 
effective incentive to substitute middlings or by
products coal is a differential of not less than 10%, to 
cover the extra costs of handling and equipment, the 
differential was nowhere sufficient. But it would have 
needed a large reduction to give a 10% differential at 
1000 km. In the future it is likely to be necessary to 
open the fan of prices much wider, trusting, we hope, 
to the equivalent of a royalties tax to restore the 
equitable distribution of income. 
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457. If within the public sector this implies low 
cost mines possibly making handsome profits, and high 
cost mines making losses, it needs to be asked whether 
the profits should be used to cover the losses and to 
enable the high cost mines to be kept in operation at 
coal prices which cover the average cost of all public 
sector mines but not the costs of the marginal mines 
or coalfie Ids. 

458. In the United Kingdom, since nationalisation 
a practice of offsetting losses by profits has been 
followed. Substantial losses in, for example, the 
Scottish and South Wales coal-fields, have been partly 
or wholly covered by profits in the more modern coal
fie Ids of Yorkshire and Nottinghamshire. In France a 
rather similar practice bas been followed. The reasons 
in both countries have been social and political rather 
than economic. There have been grave social and 
political problems of closing down large numbers of 
pits in coal-fields with a long history and a large 
population and transferring them elsewhere. But we do 
not think that in India, where coal production is rapid
ly increasing, the arguments for using profits to cover 
losses consequent on low prices are valid. In general 
it is desirable that energy consumers should pay 
prices such that the marginal value to the consumer is 
at least equivalent to the marginal cost of producing 
the energy. With a system of balancing low cost profits 
against high cost losses that ceases to be true. It 
becomes much more difficult to know whether high 
cost production is within limits that should be ac
cepted, or beyond limits which justify closing down. 

459. If pricing is in general such that fully effi
cient producers working marginal resources are enabled 
to cover their costs, the favourably placed public 
sector mines should make good profits. We would 
prefer to see the greater part of those profits used to 
assist the capital development of the industry, rather 
than dissipated in covering losses. 

460. The policy we suggest involves a system of 
coal prices such that all except the inefficient mar
ginal producers can cover their costs and have, where 
appropriate, an incentive to expand output and nonnal 
profits which can contribute to their expansion. We 
believe that from a longer term point of view an effi
cient group of energy industries, expanding production 
and fully meeting demands, is more in the national in
terest than an impoverished industry, short of funds 
for development and engaged in "slaughter mining". 
The best safeguard against excessive prices caused by 
scarcity is a vigorous expanding industry, keeping up 
with the growth of demand. We do not think that there 
is a strong case for subsidising marginal production 
and marginal consumption. In India, the greatest part 
of coal consumption is industrial. In very few indus
tries does energy consumption represent more than 
2-3% of costs; plentiful and reliable energy supplies 
are more important than subsidised supplies, which in 
many cases will serve no greater purpose than enlarg
ing industrial profits. 



461. But while coal prices should, so far as is 
proper take account of these needs, it remains impor
tant that an over-generous pridng policy, unaccom
panied by a sufficient royalty-levy, shall not make 
profits too easily earned and remove reasonable 
pressure to achieve efficiency. 

D. PRICING OF OIL 

462. In view of the very thorough and searching 
enquiry by the Damle Committee into the pricing of oil 
we have not thought it necessary to devote to this sub
ject as much attention, in the limited time at our 
disposal, as we have to the pricing of coal and elec
tricity. We confine our comments to some of the general 
isslle_s involved. 

463. The investigation by the Damle Committee 
was primarily concerned with the major issue whether 
prices paid for imports of crude oil and passed on to 
consumers in terms of prices of oil products were 
excessive. It was inevitably much less involved with 
the issue in which we are greatly concerned: whether 
relative prices of different types of energy are such 
that the best interests of Indian development will be 
served. 

464. We emphasise again the extent to which 
our inquiries have shown a trend towards increased 
use of oil. Technically that is in accordance with the 
trends of almost all advanced and advancing countries. 
But we have drawn attention to the burdens that this 
will impose on India's probably limited capacities to 
make payments abroad. It may well turn out that, when 
the problem is fully examined by the Planning Com
mission, they will feel driven to the view that some 
brake should be imposed on this trend by enhanced 
rates of taxation. 

465. If they do take that view, it will be impor
tant that the tax rates shall be so framed that they do 
not further complicate the already difficult problem 
of the imbalance between the practicable pattern of 
refinery output from the most readily available crude 
oils and the pattern of Indian consumption. It has 
already been pointed out that India is likely to be 
long of gasoline and short of the middle distillates. 
Uniformly higher taxation inevitably puts greater 
emphasis on fuel economy and leads to greater con
sumption of diesel fuels and of kerosene and ·lower 
consumption of gasolene. 

III. PRICING OF ELECTRICITY 

466. The study of Price Policy for Electricity 
Undertakings examined the general problems involved 
in fixing tariffs for electricity at levels which would 
ensure that the undertakings not only covered their 
costs but also earned a rate of return appropriate to a 
low-risk industry in Indian conditions. 

467. The average rate of return to all electricity 
undertakings in 1958/9 was 3.3%. This was made up 
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of an average return of 6. 7% to the mature and sorue
what more slowly expanding private companies in the 
big cities where electricity supply was first intro
duced, and au average ret urn of 2.6% in the rapidly 
expanding public sector undertakings. That rate of 
average return has been generally held to he inade
quate to Indian conditions. The gross. return to capital 
in Indian industry, admittedly with a higher potential 
risk, has been variously measured according to the 
definition used at 10-15%. The rates of earnings made 
and expected are believed in many cases to be sub
stantially higher than that in practice. 

468. A majority of the Committee holds the view 
that for a relatively risk free public utility in India 
the rate of return should be not less than 10% and are 
glad to know that State Boards are being encouraged 
to aim at that rate of return on their investments 
when fixing their rates. This will, we hope, enable 
them to put to reserve for further expansion enough 
of their current earnings to finance a substantial 
part of that expansion. It would, we think, be a good 
rule in Indian conditions that 35% - 40% at least of 
the following year's construction requirements should 
be met in this way from depreciation funds and re
tained earnings. 

469. It is necessary to ask what this may imply 
for electricity charges. The report on Price Policy 
for Electricity Undertakings estimated that, if the 
average price of electricity was to .equal the average 
cost including a 10% return on capital, including the 
necessary interest charges during the construction 
period, an average price of 11.56 nP per kWh was 
necessary. They recommended that this should be 
distributed between various users by taking into ac
count the specific costs of providing service to these 
users. The average prices that they recommended 
were as follows: 

TABLE 169 
AVERAGE PRICES FOR PROVIDING ELECTRICITY 

TO VARIOUS CONSUMER GROUPS RECOMMENDED IN 
"PRICE POLICY FOR ELECTRICITY UNDERTAKINGS" 

Industrial Power 

Small Industrial Power 

Domestic light and Power 

Commercial, Irrigation and 
"Public lighting. 

Average for all Groups 

nP/kWh 

7.5 

11.2 

32.1 

20.1 

11.56 

470. The recommended average price of ll.56 nP 
would have represented an average increase of about 
32% in electricity tariffs over the average of 8. 75 
nP/kWh to final consumers prevailing in 1959/60. A 
very careful study has been made on behalf of the 



present Committee of the implications for electricity 
costs and prices of the expansions that we have in 
mind. While we think that the earlier study was right 
in its general principles and in the policies it recom
mended, we think that it took too little account of the 
very considerable cost reductions which we envisage 
as the result of higher thennal efficiencies, larger 
plants and fuller use of transmission and distribution 
systems. The calculations made for us suggest tbat, 
consistently with earning a 10% return, it should be 
possible to generate electricity and provide all tbe 
services of distribution at an average cost of 10.8 
nP/kWh. This would imply an increase above-1959/60 
prices of about 23% 

471. While we believe that it is important that 
the industry shall make profits sufficient to enable 
it to finance part of its expansion, it is equally im
portant that higher tariffs shall not c»eate an at
mosphere of relaxation and lack of effort to push up 
efficiency in every way. There are other ways than 
price-pressure of achieving this. In mahy countries 
the most detailed annual publication of the operating 
results of individual stations creates a strong in
centive throughout the whole working staff to achieve 
the best results and becomes in effect an argument 
for personal promotion. We think that India should 
1111nually publish in detail such operating statistics 
as an incentive as well as a valuable basis for plan-
ning and price-making. _ 

472. If we turn to wider problems of tari£! policy, 
we would emphasise again the importance of regard
ing tariffs not only as means of payment for services 
but also as incentives to use energy economically. 
If, as we hope, electricity becomes less scarce over 
the coming years, there will. clearly be a danger that 
customers will feel less pressure to take their energy 
at times of day and night that permit maximum economy 
of plant and minimum cost. In many countries, it has 
become a central feature of tariff policy to devise in
centives to minimise peaks and maximise off-peak 
consumption. 

473. While a majority of consumers in India will 
almost certainly have to be charged on kilowatthour 
rates, for consumers above, say 50 kW, very serious 

.consideration should be given to tariffs which reflect 
both the fixed costs involved in the service and the 
marginal costs of providing marginal consumption. 
Since the fixed costs are closely related to the high
est rate of consumption, there is very much to be 
said for maximum demand tariffs. These are more 
readily calculable than individual consumers' load 
factors, as suggested by the Study of Electricity 
Pricing, which are likely to vary from year to year. 
There is the added advantage that it is possible to 
take account (as it is theoretically desirable to do) 
of the time of day at which maximum demand arises, 
and vary the fixed charge accordingly, and even to 
disregard maximum demand where it occurs at a period 
that is off-peak for both generation and distribution. 

1S9 

IV..GENERAL CDNO.USIONS RELATING TO PRIONG 

474. May we sum up the discussion of this 
chapter by reverting to the general issues with which 
we started? We think it is moat important in all price
fixing to have in mind the whole range of functions 
that prices perform in the energy field and not to al
low a great concern with one aspect to lead to the 
fixing of prices which are likely to be unsatisfactory 
from other, and possibly more important, points of 
view. 

475. While there are many ways in which a 
socialist state can remedy the potential consequences 
of mal-distribution of income, it is very much more 
difficult to regulate the actions of 450 million con
sumers if they are obeying the promptings of mis
leading prices, which do not reflect the true econo
mies of providing energy of different sorts. We are 
convinced that in pricing energy products, a very 
strong emphasis should always be put on securing 
the right incentive to consumers as well as producers. 



CHAPTER16 
Summary and Conclusions 

I GENERAL 
476. In this final chapter we bring together the 

principal conclusions and r~commendations of our 
Survey. We begin with general considerations and then 
go on to present our principal conclusions regarding 
each of the main sectors of demand and sources 
of energy. 

477. The total energy reoources of India (See 
paras 2-6, 253-66, 281-91 and 317-28) are adequate 
but not abundant for the present stage of Indian 
economic development. Much of the coal is made 
difficult to use by its high ash content. The indigen
ous oil supplies are not sufficient to meet more than 
a relatively small fraction of India's prospective re
quirements and, unless new discoveries are wholly 
different in scale from those yet known, a large part 
of the demand for oil will have to be met by import. 

478. Much of the coal, and all of the coking 
coal, is moreover situated in the Bihar/West Bengal 
coal field in North East India. While other coal exists 
and is likely to be increasingly developed as time 
goes on, there are large parts of Southern, Western 
and North Western India that are distant from any 
coal supplies (See paras 7-10, 256 and 264-6). 

479. The limitations imposed by the geographi
cal distribution of the coal fields are in considerable 
degree 'mitigated by the fact that the hydro resources 
of India are largely in those parts of Southern, 
Western and North Western India which are distant 
from co.al resources, (See paras 7-10 and 317-23). 

480. In planning the economic development of 
India it will be important to have clearly in mind 
these geographical limitations of the fuel supplies. 
In all advanced countries energy supplies have been 
very powerful factors in determining the location 
and development of industries. The costs, efficiency 
and competitive position of the heavy metallurgical 
industries are particularly sensitive to the delivered 
prices of their materials and fuels, including trans
port costs. The iron and steel industries have tended 
to grow up either where coal has been available on 
the spot (as in the Ruhr and in most of the traditional 
locations in the United Kingdom), or where coal could 
be very cheaply transported, usually by ship or barge, 
to the source of the iron ore. In India the location of 
all coking coal in the Bihar/West Bengal area will 
impose limitations on the choice of sites where costs 
in the iron and steel industry are generally competi
tive. If other more distant sites are to be adopted, it 
will be necessary to consider very carefully in ad
vane e the possible methods of economic transport of 
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coal or coke to the site concerned. Our investigations 
suggest that for some of these sites imported coke or 
coking coal may possibly be more economic than 
Indian supplies. 

481. But in a broader sense the most economic 
use of India's natural resources and energy resources 
may require recognitfon of the advantages of locating 
in fairly close proximity to the coking coalfields 
those industries which ore energy intensive and must 
depend on actual direct use of coking coal and on 
the other hand locating in those parts of India which 
are more remote from such coal resources a larger 
share of the industries which are not energy intensive. 
The availability of cheap energy in the Bihar /West 
Bengal area in the form of by-product coals from the 
washeries (see para 485-6 below) may give opportuni
ties to locate in that region energy-intensive indus
tries producing cheaply for export markets. 

482. The pattern of the Indian energy economy 
will be dictated by the relative advantages and re
lative costs of different fuels. The trend of almost 
all of the economically advanced countries is at 
present towards an oil-based energy e.conomy. There 
are evident signs in India of a similar trend; but some 
caution is needed before assuming that this trend 
should be accepted and encouraged in Indian condi
tions. Oil is an indigenous and very plentiful fuel 
both in the U.S.A. and in the U.S.S.R. The trend to
wards oil is moving much more slowly in most of the 
European countries which are more similar to India 
in having little or no indigenous oil and in being 
necessarily concerned with the possible effects on 
the balance of payments of I arge imports of oil. 

483. In the case of India our first estimates 
suggested a very high future dependence on oil, 
more particularly if one had assumed that some of the 
difficulties of supplies of domestic energy that we 
foresee would be solved by very substantial increase 
of the use of kerosene. But even on the basis of the 
revised estimates that we have presented in this Re
port, the share of energy imports (inc! uding both 
crude oil and products and all the capital equipment 
used in the energy sector) in the total of imports in
crease from about 19% in 1970/1, to 24% in 1975/6 
and to 38% in 1980/1. These represent a very for
midable charge on India's prospective imports and 
we feel serious doubts whether the Government of 
India would be in any position to provide for larger 
oil imports than we have assumed. 

484. We have estimsted the demands for energy 
both· in total and in all forms. The amount of energy 



that will be required for Indian development will 
clearly depend on the rate of that development. At 
the time of our Survey the Planning Commission had 
not completed its work on the next Plan Period nor 
had it officially fonnulated assumptions about more 
distant periods. We have therefore thought it best to 
present alternative calculations, based on alternative 
assumed rates of growth. These are presented in de
tail (see paras 194-212). In view of the high cost of 
investment in energy it will be important to secure 
that, while keeping abreast and actually developing 
needs, it does not run far ahead of the realities and 
actual development in practice. 

II COAL 
485. While supplies of non-coking coal are (as 

was said above) abundant in quantity, supplies of 
coking coal are not abundant, though probably suf
ficient to meet needs until the end of this century. 
Economy of coking coal is most important. At pre
sent, only about 40% of the coking coal that is in the 
ground in the seams that are being worked is re
covered and brought to the surface; only about 60% 
at most of what is recovered from the mine is de
livered as 17% ash content washed coal from the 
washeries to the coke-ovens. Thus in total less than 
25% of the potential coking coal is actually available 
to be used for the purposes for which it is essential. 
It is important that improvement of this perfonnance 
should be sought in every way: through economy of 
coke in the blast furnaces; through acceptance of as 
large a fraction of the total as is practicable by the 
coke-ovens from the washeries; but above all through 
recovery from the mine of a substantially larger pro
portion of all coal that is available in the seams. We 
know that all these problems are being actively ex
amined by the Department of Mines and Metals and 
that there is hope of a significant increase in the 
recovery rate and of lower ratios of coke to pig-iron. 
But the matter is so important that we hope even 
greater efforts will be made to achieve economies. 
We recommend that any necessary resources be made 
available to put into practice both the improved min
ing methods and even greater economy of use of coke 
that is proposed. (See paras (253-62 and 86-91). 

486. Whatever may be done to conserve coking 
coal, it is clear that with the _progressive expansion 
of the iron and steel industry there will be increasing 
demands for washed coking coal and increasing sup
plies of coking coal by-products. We have examined 
with care the relative economies of using two-product 
and three-product washery processes. We are con
vine ed that the two-product process will produce by
product coals which can find an economic market 
principally for thermal electricity and that this pro: 
cess is to be preferred (see paras 223-9). 

487. We have examined with care (see paras 
234-5) tbe economic problems of transporting these 
by-product coals and using them economically. We 
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are satisfied that, if suitably priced, a market can be 
found for all the by-product coals that are likely to 
be produced. 

488. These coking coal by-products are likely 
however, to find markets principally in uses which 
are nonnally met by non-coking coals. Having regard 
to the substantial amounts likely to be available, 
there may be no more than a small additional require
ment for non-coking coals in the next Plan Period. 
By-product coking coalsl if suitably priced and trans
ported in closed-circuit train loads, can meet the 
requirements for coal for thennal electricity stations 
and other purposes at points as far as and beyond 
most of the outlying coalfields that it had been pro
posed to develop. We suggest that the wisdom of 
developing in the near future some of these outlying 
coalfields be re-examined. (See paras 243-9). 

489. In addition to the problems created by the 
by-product coking coals there are further problems 
created by the large amounts of slack coal that are 
produced as part of the process of mining the non
coking coals. More incentive is desirable to encour
age mining methods which will reduce the proportion 
of slack to a minimum. But a considerable output of 
slack is inevitable. We recommend that this be priced 
at levels that will encourage its consumption in all 
uses for which it is suitable. We recommend also the 
urgent examination by the Central Fuel ·Research 
Institute of the possibilities of producing from this 
slack a domestic fuel that will relieve the present 
excessive pressure of the demand for firewood. (see 
paras 230-3 and 243-49). · 

490. The long-term success and prosperity of 
the coal industry must depend on increasing the ef
ficiency of coal-mining. The output per head is at 
present very low in many of the older private-sector 
mines. All that is possible should be done to in
crease their produftivity (See paras 241-2). 

491. The demands for coal estimated in this 
Survey are appreciably below other estimates that 
have been made. One important source of differenc·e 
has been the use of existing inputs of energy to cal
culate requirements in later years. While this is a 
nonnal and proper procedure, some allowance needs 
to be made for the progressive economies of the use 
of fuel which have greatly affected the trends of de
mand in more advanced countries. Some of the error 
has been due to use of "ready reckoners" of demand 
for coal in thermal generation of electricity which 
seriously exaggerate the probable requirement (see 
par as 250-2). 

III. OIL 
492. There is a strong trend towards greater 

dependence on oil as a source of energy. It will be 
desirable to explore all possible ways in which 
India's oil supplies can be increased. Much is al
ready being done to explore the possibilities of fur
ther indigenous supplies. But unless discoveries 



are made on a scale wholly different from any hither
to, a ·very large proportion of Indian oil supplies will 
have to be imported (we estimate the proportion in 
1975/6 as about 75%). It is of great importance to 
explore all possible ways, by trade agreements and 
otherwise, of increasing and making more certain 
India's power to purchase these necessary supplies. 

493. At present relative costs of coal and oil, 
the use of oil is more economic in the highly in
dustrialised regions of Western and Southern India. 
There is a likelihood that demands may increase in 
thos~ and ot_her regions, e_ven beyond India's capacity 
to fmanc e Imports, and It may at· some stage prove 
necessary to take measures which will make the use 
of indigenqus fuels more attrer.tive. 

494. The principal increases of demand for 
energy in the form of oil seem likely to arise in 
transport (where both the growth of road transport 
and the proposed dieselisation policy of the railways 
will substantially increase demand) and in the do
mestic sector (if the shortage of firewood that we 
foresee leads to increased dependence on kerosene). 
The longer-term repercussions of a dieselisation 
policy on the balance of payments will need to be 
considered in advance. 

495. The pattern of Indian consumption of oil 
products does not accord easily with the potential 
out-turn of Indian refineries from the most easily 
available crude oils. In the past India has been short 
of kerosene. In future India seems likely to be short 
of middle distillates generally as the result of the 
prospective growth of demands for diesel oils. On 
the other hand India is likely, on the present and 
prospective pattern of demand in the absence of 
policy changes, to have surplus supplies of gasoline 
and naphtha at one end and possibly of fuel oil at the 
other end, even when the out-turn of refineries have 
been adjusted so far as possible to meet the chang
ing pattern of demand. It may not be easy to export 
the surplus gasoline at reasonable prices to neigh
bouring markets or to acquire considerable additional 
supplies of middle distillates. Thus more considera
tion needs to· be given to the wisdom of present taxa
tion policies, which tend to discourage consumption 
of gasoline and encourage consumption of diesel 
oils. (See paras 277-9). 

496. The net effect of a continuation of the 
present taxation is likely to be an increase rather 
than a decrease of the total required net cost of im
ports of oil and oil products, even when allowance 
is made for the lower consumption. per kilometer of 
road transport using diesel oils. It is probably in the 
national interest to encourage gasoline consumption 
in all forms of transport that can reasonably use it 
to take advantage of the cheaper initial cost of in
ternal-combustion engines designed to use gasoline. 

49?. There is also likely, in the absence of 
~hanges of policy, to be a ;urplus of naphtha. This 
can probably be absorbed without great difficulty by 
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suitable planning of fertiliser and petro-chemicals 
production and possibly by use to economise coke 
in the iron and steel industry. 

498. If there is not to be a su'l'lus of fuel oil, 
it is desirable to encourage its consumption in those 
areas near to refineries and distant from coal fields 
where it is likely to be an economic source of energy 
in industry or the generation of thermal electricity. 
(See paras 277-9). 

IV ELECTRICITY 

499. Policy in the planning of electricity needs 
to be co-ordinated completely into a national and 
regional energy policy. The location of thermal power 
stations should be made with full consideration not 
only of the trends in the development and location 
of demand but also of the availability and location of 
the cheapest sources of primary energy. The large 
volumes of coking coal by-products in the regions of 
the iron and steel industry washeries will exercise 
a very important effect on the desirable locations, 
which are likely to be increasingly supply-oriented 
rather than demand-oriented. 

500. Examination has been made (see paras 
234-5) of the relative costs of using newly developed 
coal mines nearer to the demand-centre or by-product 
coals carried by rail in a closed-circuit operation. 
This has shown that at distances up to and above 
1000 kilometres it is likely to be more economical to 
use the by-product coals. Examination has also been 
made (see paras 352-67) of the relative costs of carry
ing coal by rail to a demand-oriented power station 
and of carryibg' electricity by extra-high-voltage 
transmission lines from a supply-oriented power 
station near to the coal washery. This has shown 
that for large blocks of energy there is an economy 
in constructing such transmission lines and adopting 
the washery location. 

501. Examination has been made (see paras 
368-70) of the relative economies of generating plant 
of different sizes. The economies are such that there 
is advantage in a progressive move towards larger 
size, but not necessarily towards greater complexity, 
so far as this is achievable with the present ex
perience and resources of the heavy electricals in
dustry. 

502. The relative costs of generating electricity 
in thermal, hydro sod nuclear stations have been 
analysed in detail sod in terms of the prospective 
cost!> of constructing and providing fuels for each in 
Indian conditions. (See paras 340-51). This analysis 
shows that, in certain locations at a distance from 
cheap coal supplies and where hydro is not available, 
nuclear energy is already competitive. For the next 
ten to fifteen years while experience is being gained 
with nuclear energy, there are ad equate other sources 
of energy available if required. Thus, the decision to 
build nuclear stations should be reached on purely 
economic grounds. During the 1970's, when the prob-



lems of using thorium have been satisfactorily re
solved, nuclear energy is likely to become mcreas
ingly competitive. 

503. The same analysis makes it clear that the 
best ultimate strategy of electricity generation is to 
use hyde! increasingly to meet peak loads and to 
carry the base loads on steam plant, using wherever 
available by-product coals, and in some regions on 
nuclear plant. There are likely to be some regions, 
particularly in Northern India, where the development 
should probably be based wholly on hyde!. (See paras 
417-9). 

504. The full and effective use of large thermal 
and nuclear stations and their integration with hyde! 
stations is impossible unless transmission lines are 
available to the necessary extent. Indian investment 
in transmission and distribution has been inadequate 
and a large investment is necessary in the next Plan 
Period if full use is to be made of nuclear and other 
generating plant already planned and beginning con
struction. A beginning with the contruction of extra
high-voltage transmission lirres is recommended be
fore 1970/l. (See para 367). 

505. Careful consideration has been given to the 
organisation of electricity supply that is most ap
propriate to the changing technical conditions and to 
the need for greater integration than has existed in 
the past. We welcome the creation of Electricity 
Supply Regions. We hope that this very necessary 
integration of the planning and operation of the 
generation of electricity may be achieved without 
any formal reorganisation and by the voluntary co
operation of the State Boards within the various 
Regions and of the Regions themselves. It will, how
ever, be necessary to watch carefully the progress of 
co-operation on this basis, and it may at some stage 
be necessary to consider whether a greater degree of 
central ownership and control of generating is a 
necessary condition of an effective generating policy. 
If that should sometime become necessary, it will 
remain desirable that State Boards should be re
sponsible for all distribution. And in any new organi
sation that may be worked out, effective decentrali
sation of day-by-day operations will be absolutely 
essential. We make certain subsidiary proposals for 
the strengthening of the State Boards. (See paras 
386-96). 

506. We have considered the problems of the 
pricing of electricity. We recommend that every effort 
should be made to reduce costs and to make prices 
as low as is compatible with an efficient and healthy 
industry. But we recommend that the State Boards 
should be encouraged to earn a reasonable economical 
return (which we estimate at 10%) on their invested 
capital and to provide from their retained earnings 
and depreciation funds a substantial part of the capi
tal funds needed for expansion. (See paras 466-73). 

507. In the interest of improved efficiency we 
suggest that careful attention be given well in ad-
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vance to the training of the technical staff that will 
be necessary. We believe that overseas suppliers of 
equipment would be prepared to collaborate in such 
training both in India and, where appropriate, in 
similar large stations abroad. (See para 403). 

508. Rural electrification should be expanded as 
rapidly as possible to all places of suitable size in 
rural areas. It is not likely to be possible to carry 
out rural electrification on a strictly commercial 
basis. Having regard to the very large rural popula
tion of India and the importance of the electricity 
supply industry retaining adequate funds for the ex
pansion of its general activities, it is not likely to be 
possible for rural electrification on a large scale to 
be subsidised to the extent that it is in most ad
vanced countries by urban electrification. We recom
mend that rural electrification be regarded more 
nearly as a social service than as a strictly eco
nomic enterprise and possibly financed in part from 
general revenues. (See paras 371-81). 

V. THE DOMESTIC DEMAND 

509. There are grounds for very serious concern 
regarding the supplies of energy to the domestic 
sector, nrincipally for cooking but partly also for 
lighting, fans and air-conditioning and other purposes. 
The domestic demands have largely been met from 
traditional non-commercial sources, including fire
wood, cattle dung and waste products, but partly also 
in recent years from kerosene and electricity. The 
statistics are inevitably somewhat uncertain but re
cent inquiries have made it possible to present more 
accurate estimates. In 1960/1, non-commercial forms 
of energy probably provided about three-fifths of the 
total energy used in India and about nine-tenths of the 

·energy used in the ~omestic sector. (See paras 144-58). 

510. This large supply of non-commercial 
energy has only be~n made possible by the cutting 
annually of about 100 million tonnes of firewood. 
This almost certain! y exceeds the growth of available 
timber and involves the progressive deforestation of 
India. The growth of demand in the domestic sector 
that we forecast will, if nothing is done, rapidly de
nude increasing areas of India. (See paras 159-64). 

511. We fear that, lf there are no immediate 
steps taken, shortage of firewood will cause grave 
hardship and lead to much larger demands for kero
sene than Indian potential impo,rts are likely to be 
able to provide. We recommend that immediate and 
active measures be taken jointly by the Government 
of India and the State Governments to formulate and 
implement a policy for expanding the growth of 
quick-growing timber suitable for use as firewood; 
this will require the assignment to this use of con
siderable areas of land. (See paras 175-83). 

512. In addition we recommend that measures be 
taken to produce and popularise the use for domestic 



purposes of commercial fuels based on indigenous 
coal supplies. (See paras 183-6). 

VI. THE PRICING OF ENERGY 

513. A satisfactory national policy for energy 
requires that all consumers of energy shall use those 
forms of energy which, having regard to the cir
cumstances of India, can be most economically pro
vided to meet their needs. It is of the essence of a 
satisfactory energy policy that consumers shall have 
the right incentives to use the right fuels. We have 
set out what we believe to be the essentials of an 
energy pricing policy. We recommend that the various 
bodies concerned in the making of prices for energy 
products take full account of the importance of estab
lishing the right incentives for consumers to use the 
most ec.,nomic fuels. (See paras 442-6). 

514. If the present pricing policies are not re
vised, we foresee serious surpluses of unsaleable 
coking coal by-products and non-coking coal slacks. 
The disposal of these would cost considerable sums 
and be a grave waste of valuable national resources. 
From a national planning point of view these sur
pluses are available at zero cost'. They should be 
priced at levels which will ensure their use and 
clear the market. At present the incentives to use 
them are inadequate. 

515. There are likely to be similar problems in 
the pricing of oil products, which in this case are 
affected by taxation policies. We recommend that 
taxation policies (see para 495 above) should take 
account of the probable deficits and surpluses of 
different types of oil products. 

VII. INVESTMENT IN ENERGY 

516. We have estimated the probable investment 
required in energy at different dates down to 1980/1. 
The ratio of investment in energy to total investment 
is about that which might be expected on the basis of 
similar inquiries in European countries. (See paras 
420-39). 

517. We have estimated also the proportion of 
the gross investment which is likely to take the 
form of imports on the basis of present trends. We 
think that it will be important that India shall as 
rapidly as possible reduce the dependence on im
ported equipment to a minimum, so as to reduce also 
the necessary foreign expenditures below those that 
we have estimated. Part of the large dependence 
on imports appears to result from the desire to progress 
in respect of installation of types of equipment rather 
more rapidly than Indian capacity is likely to be able 
to progress in res peel of their manufacture. It will be 
necessary to hold a balance and to put heavy emphasis 
on the manufacture in India of types of equipment 
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which at each stage can be produced with a low im
port-content. 

518. Plans for investment in energy need to be 
based on the best possible estimates of the future 
requirements for energy. In the case of electricity 
such estimates are provided both by the recently 
established Annual Electric Power Survey of India 
and by such studies as have been made on behalf of 
our Energy Survey. We have found discrepancies in 
respect of 1970/1 between our own estimates based 
on the probable requirements of k \lh in different 
industries- in India as a whole and the estimates of the 
Power Survey. We believe that both the methods of 
estimation of future requirements are valuable. But 
we take the view that better short-term estimates ex
tending over two or three years ahead can be provided 
(as does the Electric Power Survey) by building up 
detailed local estimates of future connected loads. 
We take the view that estimates for more distant 
dates can better be made, and better escape errors 
of duplication, by making estimates of total output of 
different industries and the corresponding energy re
quirements. Each method provides for intermediate 
dates a valuable check on the other. 

VIII. THE MAKING OF ENERGY POLICY 

519. We are convinced that it will be•desirable 
to keep constantly under review the trends of energy 
consumption and to re-formulate policies as circum
stances change. We greatly welcome the establishment 
within the Planning Commission of a unit that will be 
concerned under one Member of the Commission with 
energy problems. We recommend (see paras 23-4) that 
this unit be charged with the responsibility for the 
collection and organisation of the statistics that are 
essential to any such work. 

520. We would expect that it will be desirable 
to repeat at intervals of about five yeacs some such 
survey as we have undertaken, in order that it may 
be seen whether circums\ances have so changed that 
a change of policies is required. We hesitate at this 
stage to recommend that it should be conducted on the 
same basis as this survey has been. But we would 
emphasise the advantages that this survey has en
joyed through the close cooperation of representa
tives of the several Ministries under which energy 
problems are divided at present and of experts drawn 
from a number of fields in India and abroad and pos
sessing a wide variety of relevant experience. 

521. In the intervals between such reviews, we 
suggest that great advantage could be secured by pro
vision of inter-departmental arrangements for regular 
consultation between the Secretaries of the various 
Ministries concerned with energy problems. We under
stand that such provision has already been made. 
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ANNEX I 
Statistical Note 

on Domestic Consumption 
By E. A. G. Robinson 

1. The main report (paras. 144-150) stresses the 
difficulties of interpreting with certainty the data 
relating to domestic consumption of energy in India. 
The purpose of this note is to set out in rather more 
detail the evidence on which the conclusions re
garding the probable trends of energy consumption 
in recent years were based. 
2. The basic evidence available to us consisted 
principally of the results of two inquiries conducted 
by the National Council for Applied Economic Re
search. The first of these was conducted in 1958 
into the domestic consumption of energy in Bombay, 
Calcutta and Delhi. The second was conducted in 1962 
into the domestic consumption of a stratified sample 
of approximately 9000 rural households distributed 
over the whole of India. 
3. We possessed no direct evidence for the con
au mption patterns of the towns of various sizes 
intervening between the villages of the rural sample 
and the three big cities and containing some 70 
millions of population in 1962/3 out of a total for 

all India of 445 millions. For these it was clearly 
necessary to make some reasonable assumptions 
regarding both the total of domestic consumption per 
head and its probable division between different fuels. 
4. Apart from the evidence of the two N.C.A.E.R. 
inquiries we possessed more direct evidence from 
data relating to coal production and distribution of 
the volumes of consumption of domestic coke in dif
ferent years. With the assistance of the various oil 
companies we were able to make more direct esti
mates of the total kerosene consumption for domestic 
purposes in different years. From data relating to 
electricity distribution we were able to make more 
direct estimates of electricity consumption for do
mestic purposes. We were thus able to estimate 
directly the total growth of consumption for domestic 
purposes of all forms of commercial energy. · 
5. The trend of total consumption of commercial 
energy for domestic purpose during the period 1953/4 
to 1962/3 has been as follows: 

TABLE 1·1 

DOMESTIC CONSUMPTION 

OF COMMERCIAL SOURCES OF ENEROY 

1953/4 I o 1962/3 
(mi II ion tonnes of coal replacement) 

1953/4 

Soft Coke 2.20 

Kerosene 7.70 

Electricity 0.70 

lola I 10.60 

6. It was possible, on the basis of the evidence 
of the consumption of commercial energy in the 
three big cities in 1958/9 and in the rural areas in 
1962/3 and of the estimated changes in population 
to make approximate allocations of the commercial 
energy to the big cities, the rural areas and the 
other towns. While these cannot be more than ap
proximate, it is thought that the errors are probably 
not large. 

1958/9 1960/1 196V3 

2. 60 

15.70 

1. 70 

20. DO 

3.1 0 

10.80 

1.20 

15. 1 0 
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2.80 

12 :eo 
1.50 

17.20 

7. It was possible also on the basis of the evi
dence of the big cities for 1958/9 and of the rural 
areas for 1962/3 to make estimates of the consump· 
tion of the non-commercial fuels. 
8. The two inquiries showed that, in terms of 
coal replacement, the average rural consumption in 
1962/3 was 0.38 tonnes per head; the average big 
city consumption in 1958/9 was 0.40 tonnes per 
head. It seemed reasonable to assume that the con-



sumption per head in the other towns was at a level 
between these two fi gures. 
9. Two es timates were then made for the years 
1953/ 4, 1958.'9, 1960/ 1 and 1962/ 3 of the pattern of 
cons umption in each of the three se ctors - big cities , 
other towns , rural areas. The first of these es timates 
(given in Table 1-3 below) assumed that cons umpt ion 
per head remained constant throughout the peri od and 
tota l consumption (inc luding both commercial and 
non-commercia l s ources of energy) increased in 
proportion to population in each sector. In this es ti
ma te the cons umpti on per head wa s as sumed in all 

• 

years to be 0.40 tonnes per head in the big cities; 
0.39 tonnes per head in the other towns; 0.38 tonnes 
per head in the rural areas . 
10. The second estimate (given in Table 1-5 below) 
assumed that consumption per head had increased 
s lowly over the period, reflecting the relatively low 
income elas t icities shown in the N .C .A.E.'R. inquiry 
into domestic consumption in the big cities. It re
mained true, none -the-less, that the main cause of 
increased cons umption was the increases of popu
lations. The assumed consumptions per head over 
the relevant years were as follows: 

TABLE 1-2 

ASSUMED 

Three Bia Ci ties 

0 the r Towns 

Rura I Areas 
• 

• 

INCREASES OF CONSUMPTION PER HEAD 
IN TABLE t-5 

(tonne s co a I replacement) 

t 953/ 4 

0. 39 

0.37 

0. 36 

1958/ 9 1 960/ 1 1962/ 3 

0.40 0. 40 0. 41 
\ 

o. 38 0. 39 0. 39 

0.37 0. 37 0.38 

ESTIMATES OF CONSUMPTION OF DOMESTIC SECTOR: I 
(Assuming constant consumption per head) 

(million tonnes coal replacement) 

1953/ 4 1958/ 9 1980/ 1 

Populations ( II. ) 

Co~nmercial Sources 

Soft Coke 

Kerosene 

Electricity 

Total 

H o n -Co mme r c I a I 
Sources 

Fi re•ood and 
Charcoal 

Ouna Cakes 

las te Products 

Total 

A I I Fuels 

All Fuels pe r 
He ad 
, 

Th rea Other 
Bi a Urban 

Cities Areas 

8 58 

0. 75 0. 50 

0. 70 2. 50 

0. 30 0. 33 

1. 75 3. 33 

1. 34 12 . 29 

0.05 2. 97 

0. 05 ~ . 01 

I. 44 1 9. 28 

3 . 19 22 . 61 

0. 40 0. 39 

Rural Tota I Three 
Areas Bi a 

Cit ies 

311 377 9 

• 
0.95 2. 20 1. 04 

4. 50 7. 70 0. 86 

0.07 0. 70 0.40 

5. 52 10. 60 2.30 

73. 41 87 . 04 1. 15 

18. 70 t 9. 72 0.04 

22. 55 26 . 61 o. 0~ 
112. 66 133.38 1. 23 

11 8. 1 8 143 . 98 3.53 

0. 38 0. 38 0 . 40 
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Other Rura l Tota I Three Other Ru~ 
Urban Areas Bia Urban Area s 
Areas Cities Areas 

64 338 410 10 68 359 ~ 

0. 56 1.50 3. 1 0 t. 00 0.50 L,30 

3.53 6. 41 10.80 1. 05 3.65 8.20 
0.65 0. 15 1. 20 0. 50 0. 80 0. 20 

4. 74 8. 06 15. 1 0 2. 55 4.95 9. 70 

12. 96 77 . 08 91. 17 1. 26 13.78 81. 49 j 
I 

3. 14 1B . 60 21.78 0. 04 3. 32 18. 54 f 

~- 22 25.12 29.38 0. 04 4.~8 25.01 
20. 32 120. 78 142 . 33 1. 34 21 • 58 125,..04 

1 

25. 08 -128.84 157.43 3. 89 26.53 134 . 74 

0. 39 0. 38 0. 38 0. ~0 0.39 0. 38 

• 



11. For purposes of international comparison it 
may be helpful to have in mind that, on the basis 
of the normal measurements of the kilocalorie con· 
tent of all the fuels concerned, and in terms of coal 
with the average kilocalorie content of 7000 kcal / kfl 
used in the O.E.E.C. Report Towards a New Energ) 
Pattern in Europe th~ average domestic consumption 
per head shown for 1962/ 3 in Table 1-2 is equivalent to: 

Big Cities 
Other Urban Areas 
Rural Areas 
All India 

0.24 tonne 
0 .26 tonne 
0.26 tonne 
0.26 tonne 

The relatively higher consumption in rural areas 
and lower consumption in the big cities shown by the 
kilocal<rie measurements is due to the fact that the 
latter takes no account, while the coal replacement 
method does take account, of the different thermal 
efficiencies in the use of kerosene and of non-com
mercial fuels . At the same time, a larger proportion 

• 
of rural consumption is in the form of non·commercial 
energy for which, since in most cases no payment 
has to be made. the consumption is less restrained 

16 5. 18 3.91 27 . 31 13 7. 02 168.24 

0. 38 0. 40 0.39 0. 38" 0.38 
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by economic considerations. 
12. On the basis of the assumption of constant 
consumption per head made in the estima~es given in 
Table 1-3, it will be seen -(see Table 1-4} that there is 
implied a total increase of consumption between 
1953/ 4 and 1962/ 3 o£ 24.26 m. tonnes of coal re
placement of which 9.40 m. tonnes was covered by 
increased consumption of corrunercial fuels and 
14.86 m. tonnes by increased consumption of non· 
commercial fue 1 s. 
13 . In Table 1-5 are presented the similar estimates 
for the three sectors on the assumption of rising 
consumption of energy per head. It is assumed that 
between 1953/4 and 1962/ 3 domestic consumption 
of energy per head in India as a whole rose by about 
4 -~%. During the same period total personal con
sumption per head rose by about 10%. 
14. On the basis of the assumptions made in the 
estimates given in Table 1-5, the implied total increase 
of consumption between 1953/ 4 and 1962/ 3 (see 
Table 1-6 was 31.8 m. tonnes; o£ this it is estimated 
that 9.4 m. tonnes was covered by increased sup· 

·. plies of commercial fuels; 22.4 m. tonnes was covered 
by increased consumption of non-commercial fuels. 

TABLE 1-4 

DOMESTIC CONSUMPTION 



1953/4 
Three Other Runt Total 
Bil Urban Areas 

C i t i IS Areas 

Populations (llllions) 8 58 311 377 

Co••erciel Sources 

Soft Coke 0.75 0. 50 0. 95 2. 20 

lerosene 0.70 2.50 4. 50 7.70 

Electricity 0.30 0.33 0. 07 0.70 

Total 1. 75 3.33 5.52 10.80 

Non-Co11mercial 
Sources 

Firewood and 1.28 11.58 89.38 82.20 
Charcoal 

Duna Cakes 0. 0~ 2. 79 15.78 18.81 

laste Products 0.04 3.77 21.30 25.11 

Total 1.38 18.13 108.44 125.92 

All Fuels 3.11 21.45 111. 98 138. 52 

A II Fuels 
per Head 0.39 0.37 0.38 .o. 38 

15. It wi 11 be seen that, whichever assumption is 
made - that of constant consumption per head or that 
of slowly rising consumption per head - there seems 
likely to have been a quite considerable increase of 
consumption of the non-commercial fuels between 
1953/4 and 1962/ 3; even on the basis of no increase 
of consumption per head, the figure was probably not 
far short of 15 m. tonnes; on the much more probable 
basis of slowly rising cons~mption per head it was 
probably nearer to 22m. tonnes. 
16. Of the two assumptions it is believed that 
that of slowly rising consumption per head more ac
curately reflects the probable past trend. The as
sumption of constant consumption per head was, 
indeed, only introduced in order to demonstrate that, 
even on that basis, with the actual growth of Indian 
population there has almo~t certainly not been an 
actual substitution (as has often been claimed) of 
commercial fuels for non-commercial fuels. Con-

TABLE 1·5 

ESTIMATES OF CONSUMPTION OF DOMESTIC SECTOR: II 

(Assumina risina consumption per head) 
(•lllion tonnes coal replacement) 

1958/9 1960/1 -

Three Other Rural Total Three Other 
Bia Urban Bia Urban Areas 

C i ti IS Areas Areas Cities 

9 84 338 410 10 88 

1.04 0.56 1. 50 ~ 3. 10 1.00 0. 50 

0.88 3.53 8. 41 10.80 1. 05 3.85 

0.40 0.85 0.15 1.20 0. 50 0.80 

. 2. 30 4.74 8.08 15.10 2.55 4.95 

1. 15 12.49 74.85 88.29 1.28 13.77' 

0.04 3.02 18.02 21.08 0.04 3.32 

0.04 4.07 24.33 28.44 0. 04 4.48 

1. 23 19.58 117.00 137.81 1.34 21.57 

3.53 24.32 125.08 152. 91 • 3.89 28.52 

0.40 0.38 0.37 0.37 0.40 o. 39 
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sumption of non-commercial fuels has continued to 
rise. Substitution, in the more esoteric sense of an 
increasing proportion of all energy consumed in the 
commercial forms, has merely diminished somewhat 
the rate of increase of consumption of non-commercial 
fuels. 
17. The estimates made in this note need to be 
treated with caution. While it is believed that we now 
know considerably more accurately than in the past 
the probable orders of magnitude of domestic con
sumption and its division .between commercial and 
non-commercial ~ources, there inevitably remain 
uncertainties which can only be removed by further 
field inquiries. None-the-less the figures are now 
sufficiently good to make it possible to see with 
much more clarity the issues of policy involved. It 
is not likely that the remaining errors are such as 
to invalidate broad conclusions of policy based on 
the present data. 

Rural .,. ••. 
3!511 I . 

' 

1.30 

8.20 

0.20 

9 .. 701 ... 
~ 

80. 25' 

18.25 

24~83 
123.13 

132.83 

0.37 



TABLE 1-8 

1982/ 3 DOMESTIC CONSUMPTION 

Tot a I Three Other Aura I Total Chanaes 1953/ 4 to \962/ 3 811 Urban Areal 
Cit let Areal on assumption of 

438 10 70 365 445 Risina Consumption per Head 
' (million tonnes coal rep I acement) 

2. 80 0.90 0. 40 1. 30 2.60 Total Consumption 1962/ 3 188.34 

12.90 1.20 3. 80 1 0. 70 15.70 Total Consumption 1953/ 4 136.52 

1. 50 0.58 0.89 0.23 1. 70 Increase 31.82 . 

17.20 2.68 5.09 12.23 20.00 
Commercial Sources 1962/ 3 20.00 

CommercIa I Sources 1953/ 4 10.60 

Inc rea sa 9.40 
95.28 1. 25 14. 18 81.33 96.78 

Non-Commercial Sources 1982/ 3 148.34 
21.81 0.04 3.42 18.50 21.98 

Non-Commercial Sources 1953/ 4 125.92 
; 2 a. 15 0.04 4.82 24.98 29.82 

Increase 22.42 
148.04 1. 33 22.22 124.79 148. 34 

Total &ncrease 31.82 100.0 
1 83.24 4.01 27.31 13 7. 02 188.34 Covered from Commercial Sources 8.40 29.5 

Non-Commercial Sources · 22.42 70.5 
0. 37 0." 0. 39 0. 38 0.38 

-. 
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ANNEX 2 
An Examination of 

The Development of Generating Facilities by Regions <1> 
By A. E. Bush 

1. An examination has been made of a possible 
plan for development of electricity generating facili
ties by regions. This examination was made primarily 
for the purpose of estimating fuel requirements in the 
terminal years of Plans IV, V and VI. It has been 
used also for estimating capital outlays for electricity 
supply facilities during Plans IV, V and VI. Although 
the plans selected were based on some consideration 
of available primary resources in each region and the 
relative economies of alternative plans, other plans 
certainly are possible and on more detailed ex
amination may prove preferable. 
2. This examination does not purport to be a 
detailed blueprint for development. Obviously, a 
regional deveiopment plan must consider the specific 
resources available in the region, particularly with 
regard to cost and to location. However, it may be 
useful as a crude beginning of more comprehensive 
regional studies. 

REGIONAL RESOURCES 

3. Each region was examined separately and the 
plan selected in each case was based on known 
resources of the region. 
4. In considering such resources some attention 
was given to what may be called the strategy of 
development. Thus, available information suggests 
that wherever hyde! resources are available they will 
provide the cheapest power (aside from areas where 
very cheap fossil fuel may be available). It would 

(I} This Anne% was prepared by Mr. A.E. Bush, 
Chainnan of the Working Group, to assist the Com
mittee in discharging the obligation under its terms 
of reference to study the development of power re
sources and to make recommendations as to the 
phasing in which these should be brought into use 
progressively. The Committee is grateful to Mr. Bush 
for his very thorough and searching study. Mr. Bush's 
e%amination, as he emphasises, is not intended to 
be a detailed blueprint; other plans, as he says, 
certainly are possible, and on more detailed e%
amination, may prove preferable. Thus the Committee, 
in including this Anne% in its report, would not wish 
it to be regarded as representing in any sense the 
Committee's collective and agreed recommendation 
of a single and unchan~eable scheme for power 
development. But it would wish to draw attention to 
the broad strategies of regional development which 
Mr. Bush has outlined. 
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seem prudent, however, that, if available hyde! will 
be fully exploited in the foreseeable future, a begin
ning be made on exploitation of alternative sources. 
Actually, in this study hyde! resources have not been 
used to supply base load except in Southern Region 
in Plan V and in all Plan Periods in Northern Region, 
but have been used to supply peaking power at 15% 
plant factor. An obvious altemative would be the 
development of remaining hyde! to supply base load 
in early years with provision for conversion to low 
plant factor operation in later years through addition 
of more generating capacity. 
5. As to coal and lignite resources the position 
adopted was that only 15% of available reserves 
'should be allocated to power and that thermal capacity 
should not be expanded to the point where remaining 
reserves would not supply full requirements of coal 
for a period well beyond the life of generating facili
ties to be supplied by them. 
6. The assumption has been made also that, as . 
petroleum refining expands, a certain amount of 
petroleum pitch and refinery gases will be available 
for thermal plants. Since these products have other 
uses, the proportion assigned to thermal plants was 
about half of the total available. Such amounts are 
small compared to prospective needs of fossil fuel. 
Some additional generation from fuel oil has been 
assumed for Southern Region in 1980/1. This genera
tion might alternatively be from coal or nuclear fuels. 
7. As to nuclear plants, I have made the pro
visional assumption that the necessary more detailed 
enquiry will show that about half of the base load 
(0.75plant factor) requirements during Plans V and VI 
in Western and Southern Regions will be most eco
nomically met by such plants. This assumption is 
wholly provisional; it would be technically possible 
that all base load requirements should be met either 
by pit-head plants or by nuclear plants, both with 
EH·V transmission. The final judgment as to which 
of the forms of generation will be cheaper can only 
be made when actual experience is available of the 
achieved costs of such nuclear plants of the Candu 
type in Indian conditions both for construction and 
operation; on the basis of pre-construction estimates 
supplied to us, nuclear plants would currently be 
competitive with the alternatives available in certain 
locations in those Regions and on certain reasonable 
assumptions of the delivered costs of coal. Probably 



the important point is that, if experience shows that 
the pre-construction estimates cannot be achieved 
for the time being in practice, India is under no im
mediate compulsion to begin a large programme of 
nuclear stations now; that on the bas is of our fore
casts, existing hyde! and fossil fuel reserves are 
quite adequate to support, if necessary, all expansion 
to 1980/1. Thus the seale of the nuclear programme 
can be determined by purely economic considerations. 
I am, however, convinced that India should, in any 
case, make a start with at least a few nuclear sta
tions, so as to be ready to proceed with a larger pro
gramme once the economic justification of such. 
stations has been clearly demonstrated. 
8. With regard to by-product coal our studies 

indicate that, as a necessary result of washing cok
ing coal for the iron and steel industry, large amounts 
of this fuel will be available in Eastern Region. 
The volume of such fuel after 1970/1 will be far 
beyond the needs for Eastern Region. In these cir
cumstances, it seems probable that the price of 
by-product must be very low and therefore the cheap
est source of energy, not only for Eastern Region, 
but for Central Region as well. So, base load for 
these Regions has been supplied entirely from plants 
burning by-product with peaking capacity supplied by 
hyde! plants. 
9. The resources considered in each Region are 
listed in Table 2-1. 

TABLE 2-1 

ENERGY RESOURCES OF INDIA BY REGIONS 

REGION ESTIMATED RESERVES OF FOSSIL FUELS HYDRO RESOU~CES 

Coal Lianita Crude D i I 

1 o9t. 1 o9t. 

Eastern 77.5 

Northern 0.1 0.12 

Central 37.6 

Western 5.7 

Southern 5.6 2.1 

Assam 3.9 

All India 130.4 2.22 

OTHER ASSUMPTIONS 

10. A basic assumption was made that system 
plant factor by end of Plan IV would be 0.48. This 
assumption is based on a load factor of 0.6C (ratio of 
average load to maximum load) and on demand factor 
of O.lll (ratio of peak load to dependable net general-· 
ing capacity). The assumption with regard to the 
terminal year of Plans V and VI was that plant factor 
would be 0.51 except in the case of Assam Region 
where 0.48 was continued for all periods. These as
sumptions seem to be clearly. attainable mostly by 
integration of facilities through improved transmis
sion nets. In my opinion they provide adequate al
lowance for errors of estimate, forced outages, 
scheduled maintenance, etc. 
11. Another basic assumption is that proper use 
will be made of existing generating capacity in each 
Region which, with the additional capacity to be 
added, will meet the requirements stipulated above. 
Generally, added thermal and/or nuclear stations are 
aucmed to be base-loaded, at plant factor of 0.75. 
Additional capacity above that added at 0.75 plant 

1 o9t. 

.035 

.04B 

.083 
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Nat. Gas TWh " Oeve I oped 

1 o9 .r 1 962/3 

14.2 B. a 
36.6 6.7 

43.9 2.9 

1 0. 0 13.6 15. 1 

42.6 11.4 

21.5 65.5 .04 

31.5 216.4 5.5 

factor has generally been low load factor hyde!. This 
latter could be accomplished either through adding 
additional capacity to existing stations or by adding 
additional stations. The latter has been assumed in 
all cases although some capacity can surely be added 
at lower cost in the former way. 
12. It has been assumed that gross capability 
will be the same as installed capacity except for 
foot-of-dam hyde! plants where the amount of water 
turbined is controlled by irrigation or other non
power purpose, In such cases, since dependable 
capacity is usually less at low head than at high 
head, I have counted only the low-head capacity 
insofar as this information was available to me. 
However, gross installed capacity (including non
dependable capacity) is given in the tables shown 
later in this. analysis. It has also been assumed that 
capacity available for transmission will be less than 
dependable generating capacity by 1% in the case of 
hydro plants and 6.5% in the case of all others. 
13." The analysis for each Region has been made 



on a step by step basis beginning with 1970/1 and 
proceeding to 1975/6 and 1980/1, the terminal years 
of Plans V and VI, respectively. On the basis of our 
forecasts of final demand for electricity the required 
capacity at the end of each Plan period has been 
estimated. Then in the light of available resources 
a plausible plan was devised. 
14. In each case a primary consideration was 
the selection of plant that would minimize both 
capital outlay and annual expenses. In assessing 
relative capital outlay and annual expense I relied 
on generalised studies of a number of current pro
jects which are not necessarily representative· of 
any particular project or any particular Region. Ob
viously, the outlay and expense for a specific pro
ject may be materially different from the averages I 
have used. 

15. In each Region there are a number of auto
producers who not only supply part or all of their 
own requirements but, in some cases, provide sub
stantial amounts for the public supply. However, no 
attempt has been made to separate such producers 
from the total. 
16. Specific consumption by "old" steam plant 
in service in the terminal year of each Plan period has 
been assumed as follows. By "old" steam plant I 
mean here all of the capacity that was in service at 
the end of 1960/1, plus a number of small steam 
units that have since been commissioned or shortly 
will be. (In the detailed analysis of each Region for 
1970/1 a reduction of generation by "old" steam 
plants was necessary in some regions either to avoid 
spilling water at hyde! plants or to avoid reducing 
generation at more modern and efficient steam plants). 

TABLE 2-2 

SPECIFIC CONSUMPTION OF 
''OLD'' STEAl GENERATING CAPACITY REMAINING IN 
SERVICE IN TERMINAL YEARS OF FUTURE PLAN PERIODS 

YEAR 

Capacity In Service, 81 

Aureaate Bross Generation, TWh 

Bross Spec. Cons, kca I /klh 

17. Specific consumption by diesel generating 
plant has been assumed to be 0.350 kg of LDO per 
gross kWh generated. This is above the national 
average -consumption in 1960/1 but is believed ap
propriate in view of the low plant factors I have as-

1970/1 

3.28 

8.05 

4580 

1975/B 

2. B2 

8. 50 

3780 

sumed for diese I plant. 

198011 

1. 48 

3.38 

3880 

18. Specific consumption of new steam generat
ing plant has been assumed as follows for plant 
additions in each of the Plan periods. 

TABLE 2·3 

GROSS SPECIFIC CONSUMPTION OF STEAM POWER ST~TIONS 
TO BE INSTALLED IN FUTURE PLAN PERIODS 

PLAN 

Ill 

IV 

v 
VI 

These levels are well above what is now 
being achieved in more advanced countries but are 
believed reasonable in the light of current and pro
spective conditions in India, especially if, as we 
have proposed, the price of by-products be set at a 

BROSS SPEC. CONS. kcal/klll 

2840 
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2480 

2300 

2300 

low level. Moreover, they have not been invllriably ap
plied to all plant additions. For a number of small 
future additions the assumed specific consumption 
has been 2640 kcal/~'l'h even in the later plan 
periods. 



19. Plant auxiliaries are estimated to require 
some 6"2% of gross output from steam, nuclear and 
diesel plants and 1% of gross output from hydro plants. 

20. The following calorific values have been 
used for the various fue Is that will be consumed in 
steam power stations: 

TABLE 2-4 

CALORIFIC VALUE ASSUMED FOR VARIOUS FUELS FOR 
STEAM POWER PLANTS 

(kilocalories) 

By-product coal/kg 

Coal for old steam p lants/k& 

Coal for new pithead plants 
at outlyin& fields/kg 

Oil products/kg 

Blast Furnace Gas!M3 . 

Coke Oven Gas/M3 

Lignite/kg 

21. Provision has been made for retirement by 
1980/1 of all steam and diesel generating capacity 
tbat was in service at the end of 1955/6. The amount 

1970/1 1975/6 1980/1 

4400 

5500 

4400 

10000 

950 

4500 

3060 

4300 4250 

5500 5500 

4300 4250 

10000 1 0000 

950 950 

4500 4500 

3060 3060 

and regional distribution of these retirements is 
shown in Table 2-5. No specific provision has been 
made for retirement of hydro capacity. 

TABLE 2-5 

ASSUMED RETIREMENtS OF STEAM AND DIESEL GENERATING CAPACITY 
BY PLAN PERIODS AND BY REGION: Ml 

REGION PLAN IV 
Steam Diesel 

All India 300 40 

Eastern 69 5 

Northern 27 7 

Central 7B 9 

lest ern 82 13 

Soul horn 43 5 

Assam 

22. Gross additions to generating capacity must 
provide not only for load growth, but for the replace
ment of capacity retired. It has been assumed that 
capacity commissioned in Plan Ill will be as fore
cast in the First Annual Power Survey. (I have modi
fied Survey results in light of more recent information 
insofar as that was available to me.) It bas been as-

PLAN V PLAN VI 
Steam Diesel Steam Diesel 

642 BO 1181 144 

208 12 374 23 

52 18 95 31 

142 18 258 30 

168 22 299 3B 
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73 11 129 18 

3 B 4 

sumed also that all fully· approved capacity for Plan 
IV will be commissioned, again as indicated by the 
Power Survey (modified in some cases). 
23. The resulting gross additions to generating 
capacity in future plan periods are summarized in 
Table 2-6: 



TABLE 2-8 
SUMMARY OF ADDITIONS TO GENERATING CAPACITY OF UTILITIES & 

AUTO-PRODUCERS BY PRIME MOVER & BY· PLAN PERIOD-OW 
(including ollowance lor replace,.nls) 

. PERl 00 HYDEL STEAM NUCLEAR TOTAL 
Normal 15" PF Tolol 

A. Net Capacity Additions 

Plan IV 

·CASE 3.85 .67 4.52 1. 33 .55 6. 40 
CASE II 3.85 . 91 4.78 1. 65 .55 7. 16 
CASE Ill 3.06 1. 45 5.41 3. 27 .55 9.23 

PI an v 
CASE I 1. 06 1. 88 2.02 3.04 .87 6.63 
CASE II 1. 97 2.78 4.75 3.92 .88 9.53 
CASE Ill 3.02 3.66 6. 68 4.37 1. 33 12.38 

Plan VI 

CASE 1.8 5.4 7.0 5. I 1.7 13.8 
CASE II 2.0 6.9 8.9 6. 7 2.3 17. 9 
CASE .Ill 2.4 8.4 10. 8 8.4 2.8 22.0 

B.Gross Capacity Additions- Plan IV Only (Exciudina non-dependab Ia capacity) 

CASE 

CUE II 

CASE Ill 

24. The fundamental plan of power supply adopted 
for each Region is as follows: 

EASTERN REGION - base load sup pi y from thermal 
plants burning by-product coal; "peaking" power 
supply from low-load factor hyde( plants. This pat
tern of development possibly cannot be begun in 
reality until Fifth Plan Period because sufficient 
capacity to supply this region is said to be almost 
all fully approved. However, it seems possible and 
desirable to provide excess thermal capacity in this 
region during Fourth Plan to export power via EHV 
transmission lines to eastern Maharashtra and Madhya 
Pradesh. 

NORTHERN REGION -entire supply from hydel plants 
designed for 60% plant factor. Strong transmission 
ties to networks of Uttar Pradesh and Madhya Pradesh 
would be .,..n .. t. desirable. . 

CFNTRAL IUhiON - base load supply from thermal 
plants burning by-product coal supplemented by 
transfer of large blocks of power from Eastern Region; 
"peaking" power supply from low load factor hyde( 
plants. As mentioned above, it would appear possible 
and desir~le to make a beginning with EHV trans-
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4.57 1. 42 .58 8.57 

4.81 1. 98 .58 7.37 

5.46 3.50 .58 9 54 

mission during Fourth Plan. The initial project 
might be two single circuit 400 kv 'lin•s with capacity 
of 1000 MW to deliver power from washery area of 
Eastern Region to vicinity of Nagpur where it would 
feed 220 kv grids of Maharashtra and Madhya Pradesh. 
This could be expanded in later plans. Third and 
Fourth Plan steam stations in region already con
structed or fully approved may be supplied wilh by
product coal by "closed circuit" rail operations 
from Eastern washeries. 

WE'ITERN REGION - base load supply from pi the ad 
steam plants or from nuclear plants; 11peaking" 
power supply from low load factor hyde! plants. 
Base load should be supplied from load-oriented 
plants, like flhuvaran, only if an economic Fuel sup
ply can be provided, as, for example, by "closed 
circuit" trains from outlying coalfields, or by pro
vision of refinery wastes such as petroleum pitch, 
refinery gas etc. 

SOU'niERN HFJ;[QN - l'ienerally similar to IVestrm 
Region, except that large undeveloped hyde! re
sources suggest that considerable base load growth 
should be met by development of these resources at 



60'< pl;llll [; ulnr thrnu~h Fiflh Plan period. In the 
model at·tu;.d lv usf"d l'onsidcrahle use has been made 
of nil prodlH ·Is frnm rPfinrries to be built in Lhis rc· 
g~t>n. 

·\''-; \\1 Ill H .10\i - a !Jalanl"ed supply from thermal 

and hydro resources has been adopted. 
25. Installed capacity by prime molrer is shown 
in Tahles 2-7, 2-8 & 2-9 for 196011, 1970 "1, 1975'6 and 
1980. 1 respecli,·ely. Regional data are shown only 
for 1960 1 and 1970.·' I. 

TABLE 2-7 

INSTALLED GROSS GENERATING CAPACITY FOR ELECTRIC UTILITIES AND AUTO· 
PRODUCERS, BY REGION, at 31 MARCH 1961, Gl 

UTILITIES 

A II India 

Eastern 

Northern 

Central 

Western 

Southern 

Assam 

AUTO-PRODUCERS (1) 

A II India 

Eastern 

Northern 

Central 

lest ern 

Southern 

Assam 

HYDEL 

1. 843 

.234 

. 263 

. 162 

.282 

. 892 

. 010 

0.003( 2 ) 

0.0 

00 

0.0 

0.0 

0.0 

0.0 

UTILITIES AND AUTO PRODUCERS 

A II India 

Eastern 

Northern 

Central 

Western 

Southern 

Assam 

1. 846 

.234 

.263 

. 162 

. 282 

• 892 

. 01 0 

STEAM 

2.436 

.971 

. 109 

. 441 

.724 

. 185 

. 006 

0.954 

.556 

.085 

. 127 

.099 

.088 

.003 

3.390 

1. 527 

. 194 

. 568 

.823 

. 271 

.009 

DIESEL 

0.300 

. 035 

. 065 

. 063 

. 087 

. 038 

. 012 

0. 044 

• 017 

. 006 

. 008 

.008 

. 008 

. 001 

0.344 

• 052 

. 071 

. 071 

. 095 

.044 

. 013 

(1) Reaional breakdown by typo of prime mover estimated 
(2) Location unknown; included only in All India totol. 
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TOTAL 

4.579 

1. 241 

.437 

.665 

1. 093 

1 • 11 B 

. 028 

1. 001 

.573 

. 092 

0134 

0 107 

. 092 

. 004 

5.580 

1. 814 

o529 

0 799 

1. 200 

1 0 208 

0 032 



TABLE 2-8 

INSTALLED GROSS GENERATING CAPACITY* FOR ELECTRIC 
UTILITIES & AUTO-PRODUCERS-BY REGION & BY PRIME MOYER 

.AT 31/3/71 G' 

Rea ion Hyde I 
Steam & Gu 

Turbines Diesel Nuclear Tolal 

CASE I 

All India 9. 58 7.89 .38 .58 18.43 

Easter a I. 29 3.12(l) . DB 4.47( I l 

Northern I. 4B .4B .DB .20 2.20 

Cant rei I. 42121 I. 74 . 07 3.23( 2 ) 

Intern I. 27 I. 39 .09 .38 3. 13 

Soulht rn 4. 05 I. 08 . 05 5. 18 ..... . 09 . I 0 . 03 . 22 

(I) Includes .09 61 for Central 

(2) lncludu .58 61 for Western 

CASE' II . 
All India 9.83 8.45 .38 ,58 19.24 

Eastatn I. 54 3.68<1) • OB 5. 2 8( I ) 

Northern 1.48 .48 .DB .20 2.20 

Cant ra I 1.42(2 ) I. 74 • 07 3.23(1· 

lutatn 1.27 I. 39 • 09 .38 3. 13 

Southern 4. 05 I. 08 .05 ~- 18 

, .... .09 • I 0 . 03 .22 

(I·) lncludu . 31 GW lor Central; .05 Gl lor lutarn 

(2) Inc I Udll .58 GW I or Western; 

CAS! Ill 

All India I D. 48 9.97 .38 .58 21 . 41 

Eastern I. 87 5.2o< 1) • DB 7. 13( I ) 

Northern I. 57 .4B .08 .20 2.31 

Central I. 42121 1.74 . 07 3.23( 2) 

Western I. 27 I. 39 .09 .3B 3. 13 

Southern 4.28 I. 08 . 05 5. 39 

Ass a• . 09 . I 0 . 03 .22 

(I ) lncludos 0. 75 GW lor Central; 0.70 GW lor Western 

(2) Inc lodes 0.58 Gl lor Western 

• Includes non-dependable hydel capacity of 0.4061 in Northern. 0.23 in Central 
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TABLE 2-9 

INSTALLED BROSS GENERATING CAPACITY FOR ELECTRIC UTILITIES 
& AUTO-PRODUCERS BY PRIME MOYER AT 31 MARCH 1878 ANI 

31 MARCH 1881, 81. ALL INDIA 

Bas & Sl1001 
Hyde!• Turbines Diesel Nuclur Total• 

31 Ierch 1878 

Cue 12.8 I 0. 8 .3 1.3 24.8 

Cue II 14.8 12. I .3 1.5 28.7 

Case Ill 17.5 14.1' .3 2.0 33.9 

• Non-dependebla capaci t r: Cas a I-Q.7GI; Cue 11-0_.8 81; Can 111~.881. 

31 MARCH 1981 

Cas a 18.8 14.8 .2 s·. 1 38.0 

Case II 2:i.8 18. I .2 4.0 48.2 

Case Ill 28.8 21.8 .2 5.0 55.7 

• Non-dependable capacity:· Case I ~.881; Cas a 11~.981; Can 111-1.1 Bl. 

27. Gross generation comparable to installed 
capadty is shown in Tables 2-10 to 2-12. 

corresponding to gross generation is shown in Tables 
2-13 to 2-15. 

28. Fuel consumption by steam and diesel plants 

TABLE 2-10 

GROSS GENERATION BY ELECTRIC UTILITIES AND AUTO-PRODUCERS 
BY REGIONS, 1880/1, Tlh 

HYOEL STEAM DIESEL TOTAL 
UTILITIES 
All India 

Eastern 

Northern 
Cant ra I 
In tarn 

Southern 

Alu• 
AUTO-PRODUCERS (a) 

7.764 
.788 

I. 010 
.463 

1.365 

4.117 

• 021 

8.723 
3.558 

. 341 
I. 218 
3.044 

.584 

All India 

Eutern 

0.006 (b) 3.133 

Northern 
Centra I 

Intern 

Southern 

An .. 
UTILITIES AND AUTO-PRODUCERS 
All lndll 7.770 

Easll rn 

Northern 

Cantril 

Intern 

Southern 

• 768 

1.010 

.483 

1.385 
4. II 7 

1.825 

.288 

.377 

.243 

.273 

.017 

II. 858 

5.484 
.839 

1.583 

3.287 

.837 

0. 387 

.l!i8 

• 086 

.l!iO 

• 131 
.025 
.017 

• 152 

.086 

.023 
.023 
.018 

• 021 
• 001 

• 518 

• 124 

• 108 
.073 
• 149 

• 046 

11.853 
4.404 

I. 437 
I. 728 
4.538 

4.705 

.038 

3.283 

I. 881 
• 321 . 

• 400 
.261 

.294 

.018 

20.148 

6.395 
I. 758 

2.128 
4.800 

4. 888 

Au.. .021 .017 .018 .056 
(1) 8eneretion by type of prl•e •over estl•ated 
(b) Locetlon unknown; included only In all-lndil Ioiii 

1Rn 



TABLE 2-11 

GROSS 8ENUATION BY ELECTRIC UTILITIES & AUTO-PRODUCERS 
BY RES I ON & BY PR liE lOYER, 11170/1; TWh 

CASE RUlON 
US TURB. 

HYDEL & STEAM DIESEL NUCLEAR TOTAL 
All India 34.5B 30.87 .4D 3.87 B9.70 
Eastarn 3.37 15.88(1) .DB 19.11 
Northern 4.24 1.02 .09 1. 34 B.B9 
Central 5.31(2) 7.51 .DB 12.88 

lea tarn 5.07 4.81 . 1 0 2.53 12.31 

Southarn 1B.20 1. 7B .04 18.00 

ASIIII .37 .29 • 05 .71 

1) Inc ludu 0.80 TWh lor Cantnl 
2) lncludu 2.32TWh for luhrn 

II All lnd II 34.89 37.4B .40 3.87 7B.B2 

Eestarn 3.70 19.33(1) • DB 23.09 

Northern 4.24 1.50 • 09 1.34 7. 17 

Central 5.31(2) 7.03 • DB 12.40 

lea tern 5.07 5.55 • 10 2.53 13.25 

Southern 1B.20 3.70 .04 19.94 

Au•• .37 .35 .05 .17 

1) lncludu 1. 99 TWh for Central; 0.29TWh for lutarn 
2) lncludu 2.32 TWh for leatarn 

111 All lnd II 3B.OB 47.94 .40 3.87 81.27 

Eastern 4.14 29.19(1) .DB 33.39 

Northarn 4.B9 2.00 .09 1.34 8.12 

Central 5.31(2) B.05 . OB 11.42 

lea tarn 5.07 4.09 .1 0 2.53 11.78 

Southarn IB.48 8.20 .04 22.72 

Au•• • 37 • 41 • 05 .13 

1 ) Includes 4.81 TWh for Central; 4.52 TWh lor Western 

2) lncludll 2.32 TWh lor lea tern 

TABLE 2-12 

BROSS GENERATION BY ELECTRIC UTILITIES & AUTO-PRODUCERS 
BY PRIME lOYER: ALL INOlA, 1975/B & 1980/1 TWh 

STEAl \ BAS 
HYDEL TURB IHES DIESEL NUCLEAR TOTAL 

• A. 1975/6 
CASE 43.5 55.2 .3 8.5 107.5 

CASE II 49.2 65.0 .3 9.9 124.4 

CASE Ill 57.0 17.1 .3 13. 1 147.5 

.. 
B. 1980/1 

CASE 58.8 88.6 .2 20.4 188.0 

CASE II B5.4 110.4 .2 2B.3 202.3 

CASE Ill . 78.8 134.4 .2 32.8 244.0 
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CASE 

II 

Ill 

TABLE 2-13 

FUELS CONSUMED BY ELECTRIC UTILITIES AND AUTO-PRODUCERS 

BY REGIONS, 1960 If 
(mi IIi on tonnes) 

Coke Fuel lint Fur. L00(2) Cokina Non-Coking 
REGION (Diesel) Coal Coal Oi I & C. 0. &as<1) 

All India D. 166 0.47 8. 11 O.D3 D.27B 

Eastern . 044 .46 3. 17 .03 

Northern . 033 . 67 

Central .024 . Dt 1. 81 

lest ern .044 1.94(3) 

Southern .018 • 74 

Assam . 008 

(1) In equivalent million tonnu of coal of 5680 kcaiA<g 

(2) Consumption of LDO by auto-producers wholly estimatad both 
as to amount and as to regional breakdown. Such consumption 

• 003 

. 002 

• 002 

.259 

• 099 

• 001 

1s included in "Industry other" in basic statistics in Annex 4. 

Total amount lor all India is believed to have been about 
C.054 mi II ion tonnes. 

(3) Adjusted from value in basic statistics to exclude coal equi· 
valent of oi I consumed lor aeneration in Western Region. 

TABLE 2·14 

0.53 

.4B 

• 05 

ESTIMATE OF FUELS CONSUMED IN STEAM & DIESEL POWER STATIONS OF UTILITIES 
& AUTO-PRODUCERS BY FUEL & BY REGION IN 1970/1 

(million tonnas) 
LDD Coal Coal Llgni Ia Fuel 

Reg1on (Diesel) 5500 kcallka 4400 kcal/kg Oil 

All India 

Eastern 

Northern 

Central 

Western 

Southern 

Assam 

All India 

Eastern 

Northern 

Central 

lest ern 

Southern 

Assam 

All India 

Eastern 

Northern 

Central 

Western 

Southern 

Assam 

. 14 

. 02 

. 03 

. 02 

. D4 

. 01 

. 02 

. 14 

. 02 

. 03 

. 02 

.04 

. 01 

. 02 

. 14 

. 02 

. 03 

. 02 

. 04 

. 01 

. 02 

3. 18 

2.67 

.04 

.45 

• 02 

3.9B 

2.67 

.04 

1. 23 

.02 

3.61 

2.67 

.49 

. 04 

• 01 

,38 

. 02 

13.34 

7.60 

. 61 

4.44 

.69 

15.06 

9. 45 

• 90 

4.15 

.56 

20.77 

14.96 

. 84 

3.57 

.35 

1. 05 

(1) In mill1on tonnes of coal equi .. tent of 5500 kcal/kg. 

18Z 

1. 76 .77 

.03 

.73 

1. 78 

• 01 

3.70 .87 

• 03 

.83 

3.70 

• 01 

3.93 .99 

.03 

.92 

3.93 • 03 

• 01 

In & (I ) 
Waste Prod. 

.74 

.41 

.05 

.20 

.78 

.48 

.05 

.25 

.15 

,48 

.05 

• 31 



TABLE 2-15 

ESTIMATE OF FUELS CONSUMED IN STEAM AND DIESEL POWER STATIONS OF UTILITIES & 

AUTO-PRODUCERS BY FUEL. ALL INDIA, 1975 6 & 1980 1 

(mi IIi on tonnes) 

LOO Coal Coal(!) 
(Diesel) 5500 kcallk& Low Grade L ign rte 

Gas & Waste 
Fuel 0 I I Products (2) 

1975/6 

CASE I . 10 2.5 23.7 4. 7 I. 25 .8 
CASE II . 10 2.5 28.5 4.9 1. 36 .8 
CASE Ill . 10 2.5 35.0 5.3 I. 47 9 

1 980/1 
CASE . 07 .6 38.7 6.6 2.51 1.1 
CASE II . 07 .6 48.7 6.6 3. 03 I. 2 
CASE Ill . 07 . 6 60.3 6.6 3. 45 I. 2 

(1) 4300 kcal/kg in 1975'6; 4250 kcal/kg in 198011 

(2) In million tonnes of coal equivalent of coal with 5500 kcal 'kg. 

29. Some general implications for the development 
of regional electricity supplies: 

l.) Construction and extension of r•gional 
transmission grids. 

An important basic assumption in this study 
is that regional transmission grids will be con
structed and/or developed to such a level as will 
permit the optimum use of generating facilities. I 
understand that high voltage trtlnsrnission lines are 
planned by all state electrieity boards. I see much 
merit in extending and strengthenin!( these grids so 
as to permit the effective integration of all major 
generating facilities on a regional basis. 

2.) Inter-regional transmission ties. 
I 11lso see much merit in starting immediately 

a limited number of high capacity EIIV transmission 
lines to: a) move energy from Eastern Region to the 
eastern portions of Central and Western R•gions so 
as to minimize the rail transport of high ash by
product coals; and b) supplement the predominantly 
hydro resources of Northern Region from the thermal 
systems of Uttar and Madhya Pradesh. 

3.) Impact of by-produrt coal on d<•veloprnent 
of outlying coal fields. 

This studv shows ven clearlv that the b\'
product coals th~t will resuli from .;,ashing coki~g 
coal for the steel industry will supplv the major 
portion of the coal required for thermal generation 
during the period I have reviewed. This by-prudu<·t 
can be used either in power stations located in the 
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\Htshery ar<'d or in liP\\ po\\t'l' ~t.1tions lm·att•tl in 

outlyin~ areas. Any partirul.tr soluli'HI \\ould dt'JH'nd 
on thP relati\-f' t·osts nf Ell\ tr.~n~mi ... si•lll \t'I'SII"l 

.. clost"d-(·irruil" ruil transport. But. in t·itlwr l·use. 

fresh eoal t·unnot profitably ht- rnint•O t·n·n as far il\Ht,_. 

as Satpura at any timt• \\ht>n h' -protlut'l t·uod t>'~.:n•t•tls 
the requirPmPnts of po\\1'1' plants in tlw Bilt.tr-Bt·n~al 
CU'f'i\. 

.t.) l'it-llead l'lanl s 

Thr ronslruction of pit-hertd plants pruhabh 
should be influen,.ed b,· the amilaloilir. u[ ln-pruclud 
('oal. On thr basis of the prllj('t·h•tl lonn.lgt'!" nf sm·h 
fuel. it s•·cms that bv-prudu,.l "ill ~upph tiiC' rr·

quirl"nwnts uf t·lt·tlrit._· pu\\t'r pl.wts ouh in lfu
Ea~tern !legion in 1970 I. hut will ~"l'l'h sudr ro·
quircments for substantiall~ all ,,f lnditJ 111 lah·r 
years. In viPW of llu~ lon~ lifr- of po\\t·r pl.1111s. us 
well as the high l·ost of d1:\'<·lopin~ nt'\\ t·u.d ruinin~ 
eapal"ity. it would st•t•m that po\\rr-pl.llll ~itt·s :oolaoulcl 
be so thosf"n as to rn.tlr optimum us,~ of j,, -prutlud 
in the long vit'\\. ~twh t"onsicll'rat ion:oo !>.Hj-:_L!t·~l dt.ll 

the tentative plans for 1'\Jltlllsion of pil-lll'.ul pl,.nt"' 
at intermediate toal fiPids lilc· ~inl-!rmd i. 1\orlt.t .11ul 
Tale her might he n~-f"\itmint·d in tlw lil.!:ltl of 1111' 
long run outlook. For f'\ample. il sc·cm!'i oh\ious thai 
an altt·rnali\·c choin~ is lhf' t·onslrul"l ion uf sut·h dd
ditional '·apacit\" in thl' \\a!'olwn urt"u \\ilh lr.1nsrnil'l• 
sion of elf'rtril"ily rather th.m tr.111sporl of high,...1sh 

b~ -prud ud . 
In the t·nse of lht> outh in~{ ··u,d-fil'I,J:oo. 1111\\

cv~r. lh(' prnhlt•rn is furtht·r mo<iifit·d In· till' P"~"'ihili· 
ty thai lmlia rnH~· ht· ahlr to ;.u l.iPn' c·on ... idc·rald~ lwt· 



ter coal to pig iron ratios than are forecast in this 
report. If such a favourable development should oc
cur (as our Working Group and most Indian steel ex
perts expect), the available quantities of by-product 
will be less than are now projected and pit-head 
plants at coal fields like SatpUTa, Chanda and 
Singareni would be supplied entirely by local coals. 
Hence, as additional steam plant capacity is needed 
in these regions, I would recommend the construction 
of pit-head plants. 

5.) The future role of hydro resources. 
Since most of the hydro resources of India 

(outside of Assam Region) require large seasonal 
storage reservoirs it seems obvious that, except in 
Northern Region, where the undeveloped resources 
are very large, all hydro projects be designed to 
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provide for future conversion to peaking Oow plant 
factor) operation. I am pleased to note that this is, 
in fact, the adopted policy of Central Water and 
Power Commission. ! see much merit in thus providing 
for "peaking capacity" at a low collt·per kilowatt. 

6.) Load-oriented plants. 
I see little merit in extending existing stations 

at load centres or in building new ones except in 
those cases where it' is clearly economic to do so. 
For example, if the "closed-circuit" railway opera
tive proves to be feasible for large volumes of coal, a 
load-oriented plant may be preferable to a pit-bead 
plant with extensive transmission. Other exceptions 
may be steam plants using refinery wastes and nu
clear plants. 



ANNEX 3 
India's Hydro-Electric Resources O> 

1. INTRODUCTION 

1.1 A systematic appraisal of India's hydro
electric resources is important from the point of 
view of an overall energy study. That India's re
serves of high grade coal are limited is well known 
and these have to be conserved for metallurgical 
purposes. The country has sizeable resources of 
relatively poor quality coal. Their utilisation for 
electricity generation through large mine-head thermal 
stations has already been initiated and these to
gether with washery oriented plants will form the 
mainstay of future coal-based thermal generation. 
However, these resources are restricted to a few 
coal-bearing regions and therefore coal-b~sed. thermal 
generation cannot be expected to play as predominant 
a part in overall power production in India as in 
U.S.A., the U.K. and the U.S.S.R. India's proven oil 
and gas resources are so meagre that they are not 
even sufficient to meet the numerous high priority 
requirements in the fields of transportation. chemical 
industry etc. Compared with the vast reserves of 
economically utilisable, hydro power potential of 
about 40 million kW at 60% load factor (corresponding 
to 216 TWb - billion kWh - annual output on a firm 
basis), the actual current development of about 2.5 
mi Ilion kW 121 (corresponding to 13 TWh annual out
put) is indicative of the tremendous scope for further 
development of hydro power. It is of special im
portance in the field of electricity development in 
India due to its inherent economy and relatively low 
foreign exchange requirements. This paper presents 
the extent and location of economically utilisable 
hydro-electric resources in the country. 

2. APPROACH TO THE PROBLEM OF ASSESSMENT 
OF HYDRO-ELECTRIC POTENTIAL 

2.1 The common approach to the problem of as
sessing the hydro-electric power potential is first 
to estimate the "theoretical limit" and then to deri\'e 
the "technical" and "economic" limits by applying 
to the theoretical limits certain factors determined by 
experience from situations where all these limit ..... 
have been worked out individually with fair accuracy 
by detailed studies. This has been done in ~~urope 
by E.C. E. and elsewhere. There are some serious 

(1) Prepared by CWPC (Power ll'ing). 

(2) The details of existing hydro-electric develop
ment are outlined in Table 3-1. 
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limitations in applying such an approach and they 
are outlined below. 

(i) It gives no precise indication of the actual 
location of the potentially useful hydro resources , 
and the characteristics of the individual sites that 
constitute the total potential. 

(ii) The flows of Indian rivers vary very widely 
from several thousands of cubic metres per sf'cond 
(m 3 /s) during the monsoon period to a few m• is in 
the dry weather. For reliable firm power generation, 
these variations have to be regulated. The I imits of 
regulation that can be provided with reservoirs are 
set by topography and requirements of flood control, 
problems of submergence etc. These factors vary 
enormously across the country and it is therefore 
difficult to derive "technical" and "economic" 
limits from "theoretical" limits in a realistic manner. 
Attempts to do so without detailed study of individual 
projects in different basins would be misleading. 

(iii) Further, in some cases there are restrictions 
imposed by irrigation and other priority uses which 
again depend on topography, climate etc. and impose 
in turn restrictions on available waters and storugea. 
These cannot be taken into account with any reason
able degree ofaccuracy in overall theoretical estimate 
and derivations therefrom. 
2.2 In view of the above limitations, the C. W .&. 
P.C., when it initiated a survey of the hydro potential 
of the entire country in the year 1953, felt that the 
study should be based on sp~cific schemes of de
velopment which would incidentally provide the 
ne.cessary data for forward planning. Such a study to 
be realistic required systematic collection and ex
amination of all available topographical, hydrological 
and other data. In regard to the t6pographical data, 
contoured topographical maps in the scale of l" = 1 
mile and 1/2" = 1 mile with contour intervals at 50 
ft. and 100 ft. respectively are available for almost 
all areas of the country. These maps have proved to 
be of reliable accuracy for preliminary studies and 
\\ere used to select potential site A for storages and 
development of head- On the hydrological side, actual 
runoff data is, no doubt, meagre for most of the sites 
in the upper reaches. However, fairly good rainfall 
data is available for most of the areas and thanks to 
the early start which the country had in initiating 
river valley projects for irrigation and power, some 
runoff data is invarinblv available either lower 
down the basin or in similarly situated neighbouring 
ba~ins. With this data. hydrological studies of suf-



ficient accuracy were possible. With the advanced 
state of d~velopment of irrigation in the country and 
the programme of investigation of future potential 
sites underwav, data regardin~~: the existing and future 
requirements of irrigation could be obtained. On the 
basis of the above data, specific schemes were 
evolved for developing the resources of each basin 
Lakin~ into account technical and economic limita~ 
tions. All possibilities of development in each basin 
were examined and the most economic alternatives 
chosen from considerations of the physical proportions 
of the civil works required in relation to the benefits 
assured. The prima facie economic feasibility were 
judged on the basis of prevailin~~: yardsticks of costs 
and construction techniques. 

2.3 Before passing on to the details of hydro
electric resources it would be useful to describe 
briefly the physical features of the country, its 
geological features, pattern of rainfall and its river 
systems. For, the hydro-electric potential of a river 
is basicallv created by the quantity of water it car
ries and the relief of the terrain over which it flows. 

3. PHYSICAL FEATllRES 
3.1 India may be divided into three well-defined 
geomorphological regions: (i) the great mountain 
zooe of the Himalayas, (ii) the Indo-Gangetic plain 
and (iii) the southern Peninsula. 

3.2 The Himalayas. 
3.2.1 The Himalayas comprise three almost paral
lel ranf!~S interspersed with plateaus and valleys 
some of "hich, like the Kashmir and Kulu valleys, 
are fertile, extensive and of great scenic beauty. The 
Greater Himalayan mountain range, which forms the 
axis of the mountain mass extends over a distance of 
about 2-lOO km with varying depths between the Indus 
River in the west to the Brahmaputra in the east. At 
its western extremity lies the Nanga Parbat (8116.5 
m) and at its eastern end stands Namcha Barwa 
(7755.6 m) - and in between lie numerous peaks over 
6100 m high including the magnificient culmination 
of Mount Everest (8882 m). South of the great Himalayas 
run the ranges collectively known as the "lesser 
Himala,·as". The greater and lesser Himalayas are 
extensively covered with glaciers and the snow fields 
functioning as vast natural reservoirs feed practically 
every major Himalayan river. The last rank of the 
Himalayan massif is provided by the Siwalik range, 
running south of the lesser Himalayas, between it 
and the Indo-Gangetic plains and extending from 
Jhe I urn to the west and Kosi in the east. These ranges 
are not \erv hip;h. rarely exceeding 610 m. 
3.2.2 The <·ourses of the Himalavan rivers through 
the Si,alil-s. and through the Duns behind them, pro
\·ide the maximum interest for hydro-power g~neration. 
in vie" of the fact that they afford the only pos-
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sibilities in this entire mountain region for con
struction of large reservoirs for control of the flows 
of these rivers. The· courses of the rivers through 
the lesser Himalayas are also of interest, though to a 
lesser extent. Some of the main streams follow steep
ly dipping and winding courses across the vallevs 
between the main ranges. to provide conl'entrat~d 
drops for run-of-the-river hydro development. Behind 
the lesser Himalayas the water courses are hard I v. 
if ever, of interest from the point of view of hyd;o 
development, on a<·count of the dispersion of the 
main river into numerous streams. inadequate river 
flows during the winter, lack of possibilities for 
regulation of river flow and their general remoteness. 
3.2.3 At the eastern end bevond the so-called 
north-eastern syntaxis, the Him~layas join on the 
hills of the Assam-Burma ranges. The hill ranges 
are much lower. The main streams in this region also 
follow steep winding courses which are topographically 
ly favourable for run-of-the-river ~.ydro-electric de
velopment. 

3.3 The Indo-Gangetic Plain. 
3.3.1 The Indo-Gangetic plain, 2-lOO km. long 
and 240 to 320 km broad, is one of the world's great
est stretches of flat alluvium and also one of the 
most densely populated areas on earth. There is 
hardly any variation in relief. Between the Yamuna 
River at Delhi and the Bay of Bengal nearly 1600 km. 
away, there is a drop of only 200 m. in elevation. 
This area has little significance from the point of 
view of hydro-electric development. 

3.4 The Peninsular Plateau. 
3.4. I The Peninsular plateau is marked off from 
the Indo-Gangetic plain by a mass of mountain and 
hill ranges, varying from 500 to 1300 m. in height. 
The more prominent among these are the Arava li. the 
Vindhya, the Satpura, the Maika! und the <\janta. 
The Peninsular plateau is flanked on one side by the 
Eastern Ghats, where the average elevation is about 
800 m. and on the other by the Western Ghats where 
it is from 1000 to 1300 m. rising in places to over 
2400 m. Between the Western Ghats and the Arabian 
Sea lies a narrow coastal strip, while between the 
Eastern Ghats and the Bay of Bengal there is broader 
coastal area. The southern point of the plateau is 
fanned bv the Nilgiri hills where the Eastern and 
Western Ghats meet. The Anaimalai and the Cardamom 
4ills lying further south may be regarded as a con
tinuation of the Western Ghats. 
3.4.2 The surface of the plateau has been deeply 
dissected· by river erosion. In the north-west, the 
Narmada occupies the trough between the Satpura 
and the Vindhya ranges, the Tapi the trough between 
Satpura and Ajanta ranges, both the rivers emptying 
into the Arabian sea. North of the Vindhya range, the 



drainage is almost entirely to the Ganga. South of the 
Ajanta range and the central highlands the general 
easterly slope of the plateau is reflected in the di
rection _of the rivers. with the Western Ghats forming 
the matn water-partmg. The Godavari, the Krishna 
and the Cauveri rivers with many of their tributaries 
take their rise on the eastern slope of the Western 
Ghats and flow towards the Bay of Bengal. The 
Mahanadi, the Brahmani, the Baitarani and the 
Subaranrekha which drain the north eastern part of 
the plateau also find their way to the Bay of Bengal. 
In general the course of the east flowing rivers through 
the Eastern Ghats is marked by a stretch of rapids. 
The upper reaches of all these rivers, particularly 
the ones which flow from the Eastern Ghats west
wards into the Godavari, and the reaches where the 
east flowing rivers of the plateau break through the 
Eastern Ghats provide considerable scope for hydro
electric development. 
3.4.3 The west flowing rivers of the Western 
Ghats north of Goa have a steep course and provide 
no fac iii ties for storages necessary lor hydro de
velopment on a dependable basis. However, the major 
west flowing rivers south of Goa, run almost parallel 
to the range at general elevations of about 450 to 
600 m. and cut through the Western Ghats in a series 
of rapids or falls before they flow into the Arabian 
Sea. These constitute ideal sites for cheap high-head 
hydro electric development. 
3.4.4 The hilly region of Central Assam. com
prising the Shillong Plateau and the Mikir Hills. is 
an outlying part of the Peninsular India, connected to 
it by a submerged hill under the Rajmahal gap, through 
which the Ganges and the Brahmaputra find their 
outlets to the sea. The Shillong plateau is at a 
general elevation of 1500 to 1800 metres and is sub
ject to the heaviest rainfall in the world. The northern 
face of the plateau is drained by rivers flowing into 
the Brahmaputra and the southern face by the tri
butaries of the Surma. These rivers have facilities for 
storage in the plateau region and their steep courses 
provide attractive sites for high and medium bead 
hydro-electric development. 

4. GEOLOGICAL STRIJCTLJHE 
4.1 Geologically also, India consists of the same 
three distinct units, namely, the Himalayas and their 
associated group of young-fold mountains, the Indo
Gangetic plain and the ancient block of the Peninsula. 
4.2 The geologiral sequence in the Himalayas 
has been almost entirely mal"ine and there is little 
doubt that the area now occupied by the great moun
tains was a deep sea till a lute period in the geologi
cal history of the area. Much of the area is still very 
imperfectly known geologically, especiallv in the 
east, and some aspects of its history are still con
troversial. 
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4.3 The lndo-Gangetir plnin is a n~otno-rq.!ion oi 
alluvium, the thickness of tht• o.dl11\inl dqltlsil~ not 
having been ascertaint>"d Stl far. Tnptlf.!:raphindh th(" 
plains are remarkably homoRent·ou:oo \\ith lilllt• n•lirf 
for hundred of kilometers. 
4.4 The Peninsula is n re~ion of ~n·al ~t·ulop:it·ul 
stability und is remarkably immuru• frnm seismil' 
di~turbances of any intensity. Th~ basal complt''ll'. of 
the larger part of the Peninsula •·on,ists of hi~hh 
metamorphosed rocks oft he earliest periods. 

5. CLIMATE & RAINFALL 
5.1 The Indian Meteorologit·ul Ot·partment re
cognises four seasons: (i) the cold wcttthcr st~uson 
<December-\larch), (ii) the hot weather season 
(April-May), (iii) the rainy season (south-we~t 
monsoon) (June-September); and (iv) the s, .. ,, .. n of 
the retreatinfi; south·west mom·won (Ot:tolwr-\on~mb~r). 
5.2 There are four brottd dirne~tic rel-!:ions ba"ed 
on rainfall. Practicallv the \\hole of .\ss>1m und thP 
West Coast of India lyin111 west of the ri<l~e nf the 
Western Ghats and extendin~ from north of llombuy 
to Trivandrum are areas of ven: ht'uV\' ruinfull. In 
rontrast to these. the Rajasthnn. df'!'>Crl. rxft•ndinfit to 

Kutch. and the high l.ndakh plateau nf 1\ashm ir n
tending westward to Gilgit are rf'~iuus of In\\' pn·
cipitation. In between thl'se iJ.rt'as at the l'\lrt·me 

ends of the rainfall range are two arf'as of mutlt·ratt·l~ 
high and low rainfall respectively. The fu11ner rnn
sists of a broad belt in the cnstern part nf the l'.·n
insula merging northward with the north lnJia plains 
and southward with the ~astern c·nitstal plain .... Tlw 
latter comprises a bdt extemlin~ frum thP Punjnb 
plains across the Vindhya mountains into tlu• \\rstt•rn 

part of the Deccan. widening ronsidt•rald~· in the 

M)sore plateau. 
5.3 F:ach of the four seasons l'nntrihutt•s to the 
rainfall pattern of the t:ountr). but the most important 
from the view of point of general prf't'ipitution is the 
period from mid June to September. \\hen the ~nuth
west monsoon is most ac·tive and this period i~ uni
versallv referred to as the monsoon srctson. In 
practic~lly all areas of the country. the rainfall in 
this period is more than RO"' of the total fur the year. 
The contributions of rainfall durin!( the oth.-r thre~ 
seasons are limited to ccrtnin areas and urc of t·on
siderable importante to thc!'le areas. For in!o!li.lnl'e, 
the rainfilll during ~ovcmhl•r und f)f'ef•mlH'r <·amu-d 

by the North-east monsoon is limilt•d t,, \lttdras u.ncl 
Andhra coasts and thi~ is vrr~· imporlctnl In thrr-r 
areas as they gel '-'<'ry lit tic t'onlribatinn from the 
Soutb-west monSoon bt•in~ on the lt'('\\arrJ sidt- of 
the Western (;hats. 
5.4 The attached isohyetal map uf India (\lap \o. 
3-1) shows the distribution of annudl rainfall o\cr the 
country. 
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6. RIVER SYSTEMS OF INDIA 
6.1 The entire drainage of the Himalayas and 
associated mountains flows through the Indus and 
the Ganga-Brahmaputra River systems. The Peninsula 
is drained to the north by the southern tributaries of 
the Ganga, to the east mainly by !he Cauvery, the 
Krishna, the Godavari, the Mahanadi, the Brahmani 
the Baitarani and the Subarnarekha and to the wes~ 
by the Mahi, the Narmada, the Tapi and a large 
number of smaller West-Flowing rivers draining the 
Western Ghata. The Narmada on the west, and the 
Krishna, the Godavari and the Mahanadi on the east 
account for the bulk of the drainage of the Peninsula: 
The rivers of India have been estimated to drain ap
proximately 1,670 billion cubic-metres (1,356 million 
acre-ft.), on an average, to the Arabian sea and the 
Bay of Bengal. 
6.2 The general pattern of stream-flow is similar 
all over the country, characterised by a short spell 
of heavy river discharges during the monsoon period, 
followed by long periods of lean flow. Except in the 
case of the Himalayan rivers, where snow storages 
and glacier melts contribute significantly to the 
post-monsoon river discharges, the bulk of the dry
weather flow of the rivers of India are derived from 
ground water storages. The total quantity of dry
weather flow is, therefore, dependant both on the 
strength of the monsoon, and the r-iver basin char
acteristics, dry-weather flow following the usual 
decrement pattern of ground water flows. The flows 
of most Peninsular rivers, dwindle down to a trickle 
in the pre-monsoon m< nths of April, May snd JuDP.. 
For example, the flows of the main Godavari river 
have been observed to fall as low as 8.5 cubic 
metre per second (300 cusecs) from its entire 284,900 
sq. kilometre (110,000 sq. miles) drainage basin. 
Variations of mean monthly flow of the order of 1 to 
300 are not uncommon for even large rivers of the 
region such as the Narmada. With such large vari
ations in flow, hydro-electric developments of these 
rivers can only be contemplated on the basis of large 
storage reservoirs. 
6.3 The fact . that the Himalayan rivers, unlike 
the Peninsula rivers, carry large discharges even 
during the critical winter and pre-monsoon months, 
however, permit construction of hydro-electric plants 
which can rely on the unregulated flows of these 
rivers. These flows vary considerably depending upon 
the extent of the catchment, the precipitation pattern 
and to a large extent on the type. of terrain and 
vegetation. It has generally been observed that the 
dry-weather flows of Himalayan rivers tend to in
crease towards the east, the flows of the Assam 
rivers being the highest - attributable to the heavy 
and prolonged precipitation over the Assam Himalayas, 
the well forested nature of the terrain and lower 
latitudes.· 
6:4 From the point of view of hydro power poten
tial, the river systems of the country are best studied 
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under the following classification which takes into 
account, the associated, orographic and hydrological 
features: 

(a) The west flowing rivers of southern 
India, covering the Western Ghats and 
the narrow coastal strip from Goa to 
the Cape. 

(b) The east flowing rivers of southern 
India, covering the dra!nage systems 
of the Deccan. 

(c) The rivers of Central India, covering the 
rest of the drainage of the Peninsula 
south of the Vindhy·as, which flow both 
to the east and to the west. 

(d) The Ganga basin, including its Himalayan 
and Peninsular tributaries. 

(e) The Brahmaputra basin and neighbouring 
drainage areas in Assam and Manipur, 
and 

(f) The Indus basin, covering the tributaries 
of the Indus in India. 

7. HYDRO.ELECTRIC POTENTIAL 
7.1 West Flowing Rivers of Southern India. 

7.1.1 The western face of the l'lestern Ghats 
rises steeply from the narrow coastal plains, which 
at some places is only_ a few kilometres wide and rarely 
exceeds 60 kilometres in width. The heavie~t pre
cipitation from the south west monsoon occurs in the 
general neighbourhood of the dividing range and is 
drained either eastward across the Deccan plateau to 
the Bay of Bengal or westward in swift mountain tor
rent to the Arabian Sea. The runoffs of both the 
east flowing (e.g. existing Tata Hydro and the Koyna 
stations in Maharashtra) and the west flowing streams 
(e.g. existing Jog Station in Mysore and the Pal
livasal, Sengulam, Poringalkuthu and Neriamangalam 
stations in Kerala) con be utilised for power genera
tion at the high heads available•on the western face. 
The utilisation of the east flowing rivers by westward 
diversion depends on the unified developments or 
these rivers and as such they are considered "ith the 
east flowing rivers. The west flowing rivers uf the 
Western Ghats north of Goa have a steep course and 
do not offer facilities for any storage. Consequently, 
power generation on these rivers is not possible on a 
dependable basis. However, ulmus! all the major 
west flowing rivers south of Goa flow fairly level 
parallel to the ridge at a gener-al elevation of 450 to 
600 m. in their upper reaches where it is possible to 
provide adequate regulation with relatively small 
dams. Even though the catchment areas that are com
manded by these regulatory works are small, be cause 
of the heavy precipitation and the high heads that can 
be developed with relatively short stretches of water 
conductor systems, these constitute major sources or 
cheap hydro developments in the country. The total 
potential of these rivers has been estimated at 4.35 
million kW at 60% load factor (corresponding to about 



123 Tn annual output). One important feature of 
these sources is that the\ do not clash with other 
priorit ~ uses of water a~ irrigation in the narrow 
coastal pl.1ins is limited. \lap !\;o. 3-2 attached indi
cates the drtuils uf th<•se potentials. 

7.2 East Flowing Rivers of Southern India. 
7.2.1 The most important east flowing rivers in 
southern India from the point of power development 
are the Godavari. the Krishna and the Cauvery. These 
ri,ers. e u·ept in~~: some of the tributaries of the 
Goda\ari. take their rise in the Western Ghats and 
traver-;e almost the full width of the Deccan plateau 
tn fall into the 131iy of Bengal. They command con
siderable irrig>~tion potential and plans for power 
dnelopment have to be integrated with develop
ment of irrigation. For inStance~ there are a number 
of possibilities of storing the waters of t~ibutaries 
of the Goda,·ari and the Krishna in the upper reaches 
in \\estern Ghats and diverting them westwards where 
the\· can be utilised for power generation at heads of 
~SO to 600 m. At present, plans to use the waters of 
these rivers for irri~ation along their natural courses 
are under consideration and westward diversion be
\nnd what is used at the Tala Hydro and Koyna 
Stations can be considered only after these studies 
are completed. The power potentials of these rivers 
are restricted to that corresponding to using of the 
waters. rest>rwd for irrigation developments in the 
lo"er reaches of the river. There are a few possibili
ties of high head development on the tributaries of 
the Cauverv, which take their rise at elevations of 
O\cr 2000 ,;.. in the ~ilgiri Hills and descend rapidly 
to elevations of 500 m. These have been developed 
to a suhstantial degree by the Madras State. 
7.2.2 The Godavari has three important tribu
taries, viz. the Pranhita, the lndravati and the 
Sabari which join it before it breaks through the 
Eastern Ghats to join the Bay of Bengal. The Pran
hita takes its rise in the Maika! Range and Mahadeo 
Hills of the Central Plateau and drains a large 
<·atchment area. The lndravati and the Sabari take 
their rise on the western slopes of Eastern Ghats 
and flow westwards to join the Godavari. These 
rivers have very little irrigation potential and their 
sizeable discharges are much in excess of what can 
he used for irri~ation in the lower reaches of the 
Goda,·ari River. Consequently, these rivers can be 
developed purelv in the interest of power generation. 
Further. the re~ulated discharges from these develop
ments can be used along the course of the Godavari 
through the ~:astern Ghats for power generation. These 
"ith a potential of about 6 million kW at 60% load 
factor (32 TV.h annual output) constitute a major and 
important source of hydro development in this region. 

7 .2.:3 The total firm power potential of the East 
Flowin~ !livers of ~outhern India has been assessed 
at 8.6:3 million ~\\ at 60"< load factor (corresponding 

to about 45 TWh annual output). The location and 
potential of the various sites are indicated in Map 
No. 3-3. 

7.3 Rivers of Central India. 
7.3 .1 Among the rivers that drain the Central 
Plateau into the Arabian Sea and the Bay of Bengal, 
the most important ones from the point of view of 
power development are the Baitarani, the Brahmani 
and the Mahanadi. The power development of these 
rivers are to be co-ordinated with the irrigation de
velopment and they depend mainly on the storage 
capacity that would be available after allowing for 
irrigation and flood control requirements. 
7 .3.2 In the Baitarani and the Brahmani basins, 
the power potentials are concentrated in the upper 
reaches, where the irrigation possibilities appear to 
be neg! igible. Hence, the hydro-electric developments 
in these basins can be undertaken purely in the in
terest of power. The regulated discharges from the 
power schemes can be used for irrigation in the large 
command available in the lower reaches of these 
river basins and this would add to the economic 
soundness of power development. 
7.3. 3 The Mahanadi, one of the major rivers of 
India, runs through relatively flat country in its upper 
reaches and there are practically no sites for major 
power development. In its middle and lower reaches 
it cuts through the Eastern Ghats where construction 
of dams for storage and development of \he river for 
irrigation. and power are possible. Hirakud Project 
nearing completion in Orissa marks the beginning 
of the unified development of this valley for irriga
tion, power generation and flood control. 
7.3.4 By far the greatest concentration of hydro 

·power in this group is in the middle and lower reaches 
of Narmada, where the river flows alternately through 
plains and narrow gorges in a trough between the 
Vindhya and Satpura Ranges. Here with the main 
regulation provided at a damsite near Punassa vil
lage and at a few upstream power developments, it 
will be possible to generate nearly 1.6 million kW 
at 60% load factor (corresponding to 8.4 TWh annual 
output) at Punassa Dam and a cascade of two or 
three power stations downstream. 
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7 .3.5 The total power potential of this group of 
rivers has been estimated at 11bout 4.3 million kW at 
60% load factor (corresponding to 23 TWh annual 
output). The details of these potentials are shown 
in ~lap No. 3-4. 

7.4 The Ganga Basin. 
7 .4.1 The Ganga bas in constitutes the largest 
river system in the country and is formed by the 
rivers which drain the Great Himalayan Range on the 
north - viz. the Yam una, the Upper Ganga, the Gogra, 
the Gandak and the Kosi and those rivers that drain 
the northern part of the Central Plateau - viz. the 



Chambal. the Betwa. the Ken, the Tons and the Sone. 
7.4.2 The hydro-potential of the southern tribu
taries are concentrated in their upper reaches before 
they flow from the Peninsular plateau into the plains, 
the most important ones being in the Sone Valley. 
7.4.3 In the case of the Himalayan rivers, as 
with the other rivers of the country, firm power po
tentials depend critically on the extent of regulation 
of river flows possible with reservoirs, though major 
possibilities of run-of-the-river developments slso 
exist, in view of their relatively large minimum un
controlled discharges. Apart from a few sites in the 
foot hills of the Himalayan Range, such as at Bhakra, 
the general topography excludes possibilities of 
very large storages, the valleys being steep and 
narrow. Dams of the order of 160-200 m. (500 to 600 
feet) above bed level, have to be envisaged to pro
vide storage to any apprec iab1e extent, and these 
are feasible only at a few favourable gorge sites. 
However, large snow-fed catchment areas ensure 
high runoffs in all except the worst winter months 
and consequently, wherever storage developments 
appear feasible, even comparatively small storages 
would increase the power draft considerably above 
the minimum winter discharges, large as they are. 
Not only do these discharges constitute large power 
potentials at the dam-sites, but they invariably 
enable better utilisation of the drops below the point 
of regulation. In general, the enormous power po
tentials afforded clearly outweigh difficulties such 
as those of ace ess to the sites, etc. It is important 
to note that even these storages provided by high 
dams being of limited capacity cannot generally en
sure full utilisation of the runoffs even of minimum 
.years. 
7.4.4 Run-of-the-river projects on the Himalayan 
rivers have been considered on the basis of the 
minimum discharges that can be expected during the 
winter months. Consideration has been given only 
to major possibilities of high-head schemes in the 
precipitous middle reaches, and the medium-head 
schemes in the lower reaches, where the gradients 
are gentler, but higher minimum discharges can be 
expected. It is believed that the scope for economic 
developments of smaller scale run-of-the-river pro
jects not considered is small relative to the po
tentials of the la~·ger schemes. 
7.4.5 The h,·dro potential of the Ganga basin has 

. hren estimated at abnut 13.1 million kW at 60% load 
factor (dbout 69 TWh annual output) of which about 
~-8 million (about 25 TWh annual output) is within 
India, and 1.542 million kW (8 TWh) lie on the border 
between India and· ~epa!. The details of these po
tentials are shown in the Map No. 3-5. 
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. 7.5 Brahmaputra basin and other rivers of Assam, 
Manipur and Tripura. 

7 .5.1 There are practically no poss ibil it ies of· 
providing storages on the Himalavan tributaries of 
the Brahmaputra. However, the .lar~t· dependuble 
discharges of the Dihang (as Brahmaputra is called 
in its course through the Himalavasl nnd its two 
major tributaries, the L uhit and the Dihun11. n>ntri
buted by the snow covered catl'hment" th.tt th.v 
drain. and the steep course that tht""se rivers trnvers~· 
through the Himalayas constitute some of the mHjor 
possibilities of run-of-the-river development" in the 
world. The southern tributaries of the Brahmaputra 
drain the northern face of the Shillonfl Plateau which 
slopes gently with intermittent steep stretches to
wards the Brahmaputra plains. There ore attractive 
possibilities of high and medium heHd hydro de
velopments on these rivers. The southern fHce of the 
Shillong Plateau is drained by rivers which forms 
tributaries of the Surma. These have u flat cnurse 
in their upper reaches providing facilities for storu11e. 
In their middle reaches thev flow into the Surma in 
a series of rapids and falls: droppin!l rapidlv in ele
vation by about 1300 m. F:ven thou!(h the l'rttchment 
areas above the level stretches of these rivers in 
their upper reaches are small, bel'ause of the hip;h 
rainfall (highest in the world) that this area is sub
jected to and the high heads that can be developed on 
these rivers with short stretches of water condurtnr 

systems, major hydro-electric development are po•
sible on these rivers. llMak and \lunipur Hivcrs 
in the Manipur State have important possibiliti<·s of 
hydro-electric developments. Sint::e irrigation pos
sibilities in this region are pral'lically negli!lihle, 
these hydro-electric resources are of the single 
purpose type and can be developed in the intcre"t of 
their power potentials only. The total power po
tential of this group is estimated at about 13.4 mil
lion kW at 60% load factor (about 70 Tl\h annual 
output) out of which 12.5 million kiV (about 65 TIVh 
annual output) is in India and constitute~ the grealest 

cone entration hydro resources in the country. Tht" 
details of the hydro-electric potential of thi~ region 
are shown in the ~lap 'lo. 3-6. 

7.6 The Indus Basin. 
7.6.1 The hydro-electric survey l'<>ndu<"led by the 
C.W.&.P.C. covers onl)· the portion of the Indus 
Basin which lies within the lerritori.al limit!-( of the 
Indian Union. The waters of Indus husin (ln<lus and 
its five tributaries Jhelum, Chenab, lluvi, Ilea• and 
Sutlejl are being used extensively fur irrip;at inn in 
India and Pakistan and the questi<ln of further de
velopment of the water resources of the Indus ba .. in 
has been settled between India and Pakistan under 
the Indus Water Treaty. The power potentials nf the 
rivers of this basin have therefore b, en studi~d on 
the basis of the allocation of waters and !'ltoruFf:rS as 
outlined in the Indus Water Treat)· und present and 
future patterns of irrigation. 



7.6.2 The upper reaches of Indus River are re
mote and relatively inaccessible. Possibilities of 
major hydro development in these mountainous and 
snow-bound ranges have not been considered in this 
assessmenl of the practical limit of utilisable hydro 
power potential. The most important tributary from 
the point of view of hydro potential is the Chenab 
which drops about 2500 m. in its middle stretch of 
300 km. Its I"linimum discharges augmented by a 
storage resen·oir in its upper re:aches cnn be utilised 
a1 a total head of about 1800 m. to gPnerate about 
3.25 million k\"1'. at 60% load factor (17 TWh annual 
production). lnified development of the Beas and the 
Sutlej, of which the Bhakra-Nangal Project marks the 
beginning. is estimated to yield about 2.35 millio~ 
1.1\ at 60"< load factor (12 TWh annual out put). be
Sides providing waters for Irrigating extensive 
areas in Punjab, and Rajasthan. There are important 
possibilities on Jhelum River also which can con
tribute about 800,000 kW at 60% load factor (4 TWh 
annua-l output), to the potential of the Indus Basin. 
7 .6.3 Thus, Indus Basin with the limitations on 
storage and its water uses has a total potential of 
about 6.6 million kl\' at 60% load factor (corresponding 
to 35 Tl'ib annual output). These potential resources 
are indicated in ~lap :\o. 3-7 

8 Rf..SGL TS A:'-<0 CO"'CU'SIO\s 
8.1 Jn the bdsis of alJOut ~60 existing and pos
sible schemes the ecunomically utlli~htb le power 
potential of the varicus river basins covered under 
the preliminary hydro-electric survey of the C.\\'. 
&. P.C. has been estimated at 50.3-l6 million kW at 
60% load factor (264 Tl\h annual production>. Of 
thes". 8.-U million kilowatts ( 1-! TWh annual output) 
representing the potential of the Kosi, the Karnali. 
the Candak and the Tistd basins lie just beyond the 
boundaries of India in Nepal and Sikkim. A further 
1.542 million kl\' (8 T\\h annual output) hes on the 
Sarda River, which forms the boundaries between 
India and Nepal. Assuming that half of the potential 
of the Sarda would be available to India, the eco
nomically utilisable hydro power potential of the 
territories of the Indian Union aggregate to 41.155 
million k W at 60% load factor (corresponding to about 
216 TWh annual output). The location and the magni
tudes of these resources are shown on the accompany
ing \lap No. 3-8. The basin-wise and state-wise dis
tribution of the hydro-electric potential of India is 
given in Annex's Supplement, Tables 3-4 & 3/-5. 
8.2 Of the country's total power potential, about 
!0.3 million kW (54 TWh) represents potential of 
sin1pie "run-of-the-river type projects" in the 
Himalayan ranges and the rest of "storage projects". 
Again, "high head" type projects - utilising drops 
over 300 m. (1,000 ft.)- account for about 13.63 mil
lion kW (71 TWh); "medium-head" proj~cts - in a 
hea.t' range from 30 to 300m. (100ft. to 1,000 ft.) ac
count for 23.86 million kW (126 Tl\'b) the bulk of the 
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total; and "low-head projects" ranging from 8 to 30 
m. (25 ft. to 100 ft.), mainly comprising "lift" dams 
below the major resei'Voirs, form the .smallest cate
gory with a total of about 3.66 million kW (19 TWh). 
8.3 These hydro-electric resources, it would be 
seen from Map No. 3-8, are fairly evenly dis
tributed all over the country, there being few regions 
of the country which are situated more than 500 km 
from major concentrations of hydro power. The bulk 
of the utilisable power potential of the Himalayan 
riwrs are located along the foot hills, and distri
buted as they are, command the entire Indo-Gangetic 
and Brahmaputra plains. Outside the region of in
fluence of these Himalayan sources and that of the 
Shillong Plateau of Assam, the most important con
centration of potential hydro power lies in the Eastern 
Ghat Hills with an a!(gregate potential of 6.148 mil
lion kW (32 TWh). The Western Ghat region has three 
main concentrations, viz. about 0.7 million kW (3.5 
TWh) located in Maharashtra, north of Goa, 2.695 
million kW 04 TWh) to the northwest of \1vsore State 
and about 2.09 million k\V (lj T\\b) in .the Nilgiri 
anJ Anamalai hills in Madras, Kerala and Mysore. 
Besides these schemes which largely utilise the natu
ral advantages of the main mountain ranges, there are 
a number of schemes in the middle and lower reaches 
of the ri,·cr basins deriving their potentials from top
o~mphic characteristic" which permit construction of 
very large re~rrvoir5 capable of regulating the enor
mous flows of these rivers for utilisation at a cascade 
of power stations located below the points of regula
tion. Developments on the Narmada in Madhya Pradesh, 
~1dharashtra and Gujarat, the Chambal in Madhya 
Pradesh and Hajasthan, the Mahanadi in Orissa, the 
Sone in Madhya Pradesh and Uttar Pradesh and the 
Godavari in ~laharashtra, Madhya Pradesh, Orissa and 
Andhra fall in this category. 

8.4 The assessment of power potential made by 
the C.W. & P.C. during the period from 1953 to !958 
have been well confirmed by subsequent detailed in
vestigations of a large number of schemes by Central 
and State authorities in different States of the country. 
In all cases, the practical feasibility of the schemes 
as outlined under the survey was confirmed and the 
estimates of water and power potential substantiated. 
The main fcatuf!s of the schemes, such as location 
of the dam, alignment of water conductor s}stem and 
power stations have emerged. after detailed investi
gations substantially as outlined in the survey reports. 
Schemes which are currently in operation, under con
struction and whosf> investigations have been com· 
pleted cover a total potential of about 11.6 million kW 
at liO% load factor (61 Tl'ih annual output). Of th'e 
country's remaining potential of 29.6 million kW (155 
T\\'h) which has yet toLe established by field in,esti
gations, about 9.7 million kW (51 TWh) represents the 
potential of "run-of-the-river type proj••cts" which 
involve construction of mere diversion structures, 
with tunnels forming their water conductor system. 



Their practical feasibility depends more on the de
pendable power draft that can be expected, since the 
civil works, being of a simple nature are relatively 
free from the practical difficulties inherent in large 
storage type projects. The dependable power drafts 
for these "run-of-t~e-river type projects" have been 
estimated on the basis of gauged dala available for 
the Himalayan rivers for fairly long periods. The 
potential of these "run-of-the-river type projects" 
aggregating to 9.7 million kW (51 TWh) does not there
fore require extensive investigations for their proof. 
Thus schemes with a total potential of about 20 million 
kW (115 TWh) .have to be investigated in detail for 
final substantiation. On the basis of experiences that 
have been gathered of similar schemes in neighbour
ing regions the inference can be confidently drawn 
that even these potentialities would be found to he 
capable of comparatively easy development when de
mands arise for their large outputs. 

8.5 The scope for possible upward revision of 
these estimates of power potential is confined almost 
entirely to the Himalayan region of the country. This 
is because in the Peninula region the assessment has 
already been made on \he basis of utilising almost 
the entire average flows of the rivers available for 
power generation, at the full drops capable of devel
opment below the points of regulation. This applies 
also to the Shillong plateau of Assam and its environs. 
In these areas, which contain about 23 million kW 
(121 TWh annu'!l output) of the total hydro resources, 
the estimates of potential of hydro power would there
fore only be capable of slight marginal adjustments in 
future. In the Himalayas there are certsin river basins, 
e.g., the Gandak, the Upper Subansiri, the Amo, the 
Raidak, the Manas etc. which have not been studied, 
since topographical maps of the required accuracy 
were not available. It is possible that these basins 
would also have significant power potentialities, but 
since they lie in Nepal and Bhutan they would not 
affect the assessment of India's total power potential. 
In Indian territory of Himalayas, upward assessment 
of power estimates would depend and only on the basis 
of further degree of regulation of river flow at selected 
sites, since the current survey has exhaustively 
covered all potentialities for major run-of-the-river 
type schemes - the only feasible method of harnessing 
the potentialities of Himalayan rivers in their upper 
and middle reaches. In most cases, the increases in 
power potential by providing larger reservoirs than 
that proposed under the survey would not be very 
large, since the total drop capable of use under these 
schemes is only of the order of 300 m. Since the 
present estimates have been based on construction of 
the dams of the order of 180 m. in he.ight across the 
narrow gore;es in the foot hills of the 1 1imala~".s it 
would be appreciated that while some upward revtswns 
are, of course, possible, by increasing the height of 
dams, they would not constitute any major additions. 
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8.6 The above estimates take into account only 
the energy potential that would be available on a 
lirm basis for nearly all the time and does not in
clude the seasonal energy that would be uvoiluble 
at various sites and which con either be"lirmed up" 
or sold to interested consumers at cheap rates. In 
Peninsular India, such seasonal energy would be 
available at sites which can be developed lor multi
purpose benefits, the magnitude being small com
pared to the total dependable resources of this area. 
In the case of Himalayan rivers, where the river 
flows are considerable during most part of the year, 
and where firm potentials hove been worked out on 
the basis of dependable discharges during the winter 
months, such seasonal energy would be available in 
Iorge amounts during all but winter months at all the 
proposed sites for power development. It is not pos
sible to estimate at this stage as to how much of 
this energy can be "finned up" or used. However, it 
would be appreciated that the cost of energy productior 
at these sites would be reduced to the extent the 
secondary energy can be used. 

1:1.7 An economic «ppraisal of the Country's hydel 
resources is considerably influenced by construction 
costs and other variable economic factors at the time 
of assessment which need very careful and extensive 
study. These complexities are further increased where 
generation of hyde! power forms the part of a multi
ple-purpose development. For the purpose of this 
survey, the economics of hyde! development have 
been examined both in the context of prevailing 
yardsticks and foreseeable future trends, bearing in 
mind the comparison of the cost of energy production 
by alternative sources, e.g., thermal and nuclear 
power. The cost of hydro energy production, on the 
basis of annual charges at 7.5% works out to roughly 
1.5 np per unit per Rs. 1000 of capital outlay per 
kW of firm power at the normal annual system load 
factor at 60%. During the period from 1900 to 1950, 
the capital outlays on various hydro schemes con
structed, varied from about Rs. 600 per kW of firm 
power at the Tatas Hydro Stations of Bombay to 
about Rs. 900 per kW at Jogindernagar, the cost of 
other schemes, e.g., Pykara and Moyar of Madras, 
Palivasal and Sengulam of Kerala and Jog of Mysore 
falling within this range. The cost of energy pro
duction from these schemes constructed at the low 
cost levels of the early decades of the century 
ranged from about 0.9 np per unit at the Tata and 
Jog Stations to about 1.35 np at Jogindernagar. 
8.8 Uuring the period from 1950-1960 there has 
been considerable increase in the activities in the 
field of hyde! generation, witnessing construction 
of a large number of schemes both single-purpose 
and multi-purpose. It would be seen from Table 3-6 
that the capital cost of single-purpose schemes 
currently under implementation would range !~om 
about Rs. 915 per k W of firm power at Sharavatht to 
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about Rs. 1,750 per kW at Riband, the representative 
average being about Rs. 1200 per kW. The cor
responding range of cost of energy production varies 
from about 1.4 np to about 2.6 np per kWh, the 
representative average being 1.8 np per unit.* If 
the common costs of storage are allocated to the 
benefits conferred on other projects and other fields, 
like the irrigation, the above costs would be cor
respondingly reduced. The capital cost associated 
with multipurpose projects including common costs 
allocated to power are higher than those of single
purpose projects, mainly because they are con
structed at sites more suitable from the point of 
view of multi-purpose development. A study of the 
relative economics of schemes constructed prior to 
1950 and those implemented during the last decade 
indicates that the prevailing range of capital cost 
per kW of firm power of single-benefit power schemes 
appears very favourable even with the cost levels of 
earlier decades notwithstanding the substantial in
creases in construction cost in the intervening 
period. This is mainly attributed to the small magni
tudes of the earlier schemes, when the 'intrinsically 
more economic hyde! resources - constituted by the 
larger schemes - could not be implemented. The 
other conclusion of importance is that, contradictory 
of common notion, capital investment associated with 
the power aspect of multipurpose scheme would be 
substantially higher than those of single-purpose 
schemes even in cases where the entire costs are 
charged to power. This is important to note since the 
C.W.&.P.C.'s hydro-electric survey has indicated 
that the bulk of future hyde! development in the 
country would be derived from single- benefit hyde! 
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power projects. The high costs of multi-purpose 
projects is attributable to the fact that, basically, 
the multi-purpose schemes, unlike purely power pro
jects, are not located at sites where they afford the 
best economy from the point of view of power po
tential bnt represent compromise solutions with the 
often conflicting considerations of flood control and 
irrigation. 

* The average cost of hydro power production 
have been arrived at, following the principle at pre· 
sent in vogue in India and as set out in Indian 
Electricity {Supply) Act .. The Interest charges are 
assumed at prevailing market rates for raising capi
tal. Charges for depreciation have been calculated 
on the basis of a compound interest rate of 3 per 
cent per annum, as directed in the Indian Electricity 
{Supply) Act. The question of gross return on the 
capital from all round considerations is currently 
under examination by a Electricity Price Policy 
Committee appointed by the Planning Commission 
and their report may be awaited. However, if a re
turn of 10% on capital before ta:res is to be realised, 
then the prices of hydro energy at power station 
busbars will vary between 1.9 np to 3.5 np per 
kll'h, the representative average being 2.5 np, per 
kll'h. In arriving at these figures the charges for de
preciation have been adjusted suitably for 10% return. 
Also, relatively speaking, the magnitudes of common 
civil works and associated expenditure, in the case 
of multi-purpose schemes are very large compared 
with their power benefits and even the direct charges 
associated with the low-head type development -
characterislic of multi-purpose schemes -are high. 



ANNEX 3 SUPPLEMENT 
A Short History and Present Status of 
Hydro-Electric Development In India 

1. ~arly Developments. 
Hydro-electric development was initiated in 

India in 1897 with a small run-of-the-river scheme 
near Darjeeling. The first major hydro-development 
was the construction in 1902 of the Sivasamudram 
Hydro-electric Scheme, with an installed ca
pacity of 4500 kW undertaken by the State of 
Mysore primarily for the supply of power to the gold 
mines at Kolar. This was followed by the Khopoli 
Hydro-electric scheme in !914, with an installed 
capacity of 50,000 kW This scheme was developed 
by Tatas, the pioneering industrial magnates of the 
country, for distribution of power to the metropolitan 
areas of Bombay and Poona. 

2. Pre-lndepe nde nc e Era. 
There was a spurt in industrial and other de

velopmental activities in the country, shortly after 
the first World War and power development kept pace 
with these activities. The Tatas followed their 
Khopoli Hydro-electric Scheme with the Bhivpuri 
Hydro Scheme (72,000 k W) in 1920 and the Bhira 
Scheme (110,000 kW) in 1927. This power was mainly 
intended to meet the demands of textile and other 
industrial users, for electric traction and domestic 
demands in the city of Bombay. In the State of Mysore 
the installed capacity of Sivasamudram Power Station 
was increased to 42,000 kW and the Shimsha Hyde! 
Scheme was implemented with an installed capacity 
of 17,200 kW. During this period between the two 
World Wars, some of the Provinces and Princely 
States in the country, viz. Punjab, United Provinces 
(present Uttar Pradesh), Madras and Travancore 
(present Kerala) took an interest in the field of 
power development and several state owned hydro
electric stations like Jogindernagar in the Punjab 
(48,000 kW), the Ganga Canal Power Stations in 
Uttar Pradesh (17,400 kW), Pykara (38,750 kW) and 
Mettur (30,000 kW) in the Madras State and the 
Pallivasal Scheme in Travancore (13,500 kW), were 
commissioned. These developments necessitated 
construction of long high-voltage transmission lines 
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to convey the power to important load centres. In 
some States like Madras and Mysore, advantage was 
taken of these power systems to extend benefits of 
electricity to as large an area as possible and em
bark on programmes of rural electrification. 

Hydro-electric installations increased from 
about 74,000 kW in 1920 to about 470,000 kW in 
1940. It is important to observe here that thermal 
and diesel electric installations registered greater 
progress during this period. Steam electric plant in
creased from 49,245 kW to 624,152 kW and diesel 
plant from 6,320 to 115,291 kW. Extensive use of 
thermal generation in this period can be attributed 
to the facts that (i) the industrial ventures were 
limited, (ii) the main demands lor power were still 
small and centred around the important cities far 
from the important hydro sources and (iii) the total 
demands lor power were well below the range of 
economy of large hyde I schemes. 

During the period 1940-47, very little progress 
was made in the field of power development due to 
the second. World War. Only two hydro-electric in
stallations, viz. Papanasam (21,000 kW) in Madras 
and Jog (48,000 kW) in Mysore, were added in the 
Country during this period. 

3. Post-Independence Era. 
Alter the attainment of political independence 

in 1947, the Indian Government initiated a programme 
of planned development. The Central and State 
Governments embarked on several ambitious multiple
purpose projects to surmount the acute shortage of 
food in the Country and meet the pent-up power de
mands of the War years. Amongst these were the 
Darnodar Valley development in the States of Bihar 
and West Bengal, the Bhakra-Nangal Project, in the 
State of Punjab with benefits extending to the neigh
bouring States of Rajasthan and Delhi, the Hirakud 
Dam Project in Orissa, the Chambal Valley Develop
ment in Madhya Pradesh and Rajasthan and the 
Tungabhadra Project in Andhra Pradesh and Mysore. 
A number of single-purpose hydro-electric develop-



menta were also undertaken in various parts of the 
Country. The country-wide demands for power called 
for extension of grids to industrial and rural areas 
and as the magnitude of demands increased, hydro 
with its inherent economy attracted the attention of 
the authorities in charge of power development. 
Further, conservation of our limited resources of 
high grade coal became necessary and transportation 
of low grade coals over long distances became more 
expensive and also difficult. This resulted in con
siderable ex pans ion of hydro during the post-inde
pendence period. 

Hydro development has made significant 
progress registering an increase in installed capacity 

from 0.5 million kW in 1947 to 2.6 million kW in 
1963, and contributing at present nearly 50% to the 
total electrical energy generation in the Country. 
Several hydro projects are under construction and it 
is expected that the installed capacity will increase 
to over 5 million k W at the end of the Third Plan 
Period. The hydro projects completed during the 
Firstand the Second Five-Year Plan Periods and the 
first two years of the Third Five-Year Plan period 
are listed in Table 3-1, Table 3-2 gives the salient 
features of all important hydro installation,s in the 
Country. The pattern of energy generation during 
1961-62 in some of the important hydro stations is 
indicated in Table 3-3. 



'littCti 3 SUffHM~F 
TABLE 3-1 

HYDRO-ELECTRIC POWER STATIONS COMMISSIONED 
DURING THE FIRST AND SECOND PLANS AND THE 

FIRST TWO YEARS OF_ THIRD PLAN. 

Nama o I Scheme 
No. 

FIRST PLAN 

1. Nizamsagar (Andhra Pradesh) 

2. Machkund (Andhra Pradesh & Orissa) 

3. Sengulam (Kerala) 

4. Moyar (Madras) 

5. Pykara Extensions (Madras) 

6. Bhira Extensions (Tatas-Maharashtra) 

7. Jog Extensions (Mysora) 

B. Ganguwal (Punjab) 

9. Pathri (Uttar Pradesh) 

10. Sardo (Uttar Pradesh) 

SECOND PLAN 

1. Machkund Extensions (Andhra Pradesh and Orissa) 

2. Tungabhadra (Andhra Pradesh & Mysore) 

3. Umtru (Assam) 

4. Maithon (D.V.C.-Bihar) 

5. Panchet Hill (D.V.C.-Bihar) 

6. Poringalkuthu (Karala) 

1. Nariemangalam (Karala) 

B. Gandhisagar (Madhya Pradesh & Rajasthan) 

9. Periyar (Madras) 

10. Kundah (Madras) 

11. Tungabhadra Extensions (Mysore) 

12. Hirakud (Orissa) 

13. Kolle (Punjab) 

14. Bhakre (Punjab) 

THIRD PLAN 

1. Kundah Extensions (Madras) 

2. Tungabhadra Extensions (Mysore) 

3. Kayne (Maharashtra) 

4. Hirakud (Or iss a) 

5. Chip I ima-Hirakud (Orissa) 

6. Ganauwal (Punjab) 

7. Kolle (Punjab) 

B. Bhekre Extensions (Punjeb) 

e. Mohar a Extensions (Jammu & Kashmir) 

10. R i hand (Uttar Pradesh) 

zos 

lnstallad Capacity 
kl. 

15,000 

34.000 

4B. 000 

36.000 

27.000 

22,000 

72,000 

4B,OOO 

20,000 

41,400 

BI,OOO 

36,000 

B,OOO 

60,000 

4 0. 000 

32,000 

30,000 

69,000 

105,000 

145,000 

9,000 

123,000 

4B,OOO 

270,000 

35,000 

9,000 

240,000 

75,000 

72,000 

29,000 

29.000 

IBO,OOO 

9,000 

250,000 



ANNEX 3 SUPPLEMENT 
TABLE 3-2 

SALIENT FEATURES OF EXISTING MAJOR HYDRO STATIONS 

Period Particulars of Dams & Reservoirs Details of lahr 
No. Power Station State of Daa • He i aht Heiaht Ef feet lve Conductor 

constr- metre a at ruervoi r System. 
uct ion. metres capac.i ty 

.WIIIon cubic 
metres 

I. 2. 3. 4. 5. B. 7. 8. 9. 

SINGLE-PURPOSE SCHEMES: 

1. Pa I ivasal Iter a I a 1933-55 (Jtundale 26.2 250 7. 8 Tunnel 4.8 sq.m.x 
( 3120 111 . lana 
( 

U4 54 (Madupatty 47 

2. Sen aula• Iter ala 1947-55 Tunnel 6.7 sq.m,x 
3566 II . I on a 

3. Por inaal- -do- 1948-60 Porinaa- 26.2 368 32 Tunnel 13.5 sq.11.x 
kuthu. lkuthu 11681!1. lona. 

4. Her ierungal .. -do- 1954- Tunnel 11.1 
3505 tn . 

sq. • .x 

5. Pykara Madras 1930-54 (lllukurt I 29 162 51 Open f iume-2134 •· 
(Pykera 49 215 57 long. 

8. Moyar -do- 1948-54 Open f lume- 8839 •· 
I on a. 

7. Jtundah -do- 1956- (Avalanche 54 . 3 366) 
(Emerald 57.9 323) 153 Tunnel 7.4 sq. m. 
( l 4450 II. lona. 
(Upper 

332 (Bhaveni 65 .8 86 

a. lundah II -do- 1958- Tunnel 8.5 sq.n.x 
3651 n. I ona. 

9. Khopo I i lllahara- 1910-20 Lonavla 1 0. 6 906 12 Tunnel 8. 7 sq.m.x 
sh t ra . lalwhan 21.6 1356 72 6965 11. lona. 

Sh i raw ta 28.3 2316 188 

l 0. Bh i vpu r i -do- 1916-22 Thokewadi 57.9 572 365 Tunnel-7.8 sq. m.x 
2652 111. lona. 

11. Bh ira -do- 1921 -29 lllulshi 44.5 1555 524 Tunnel-13.0 sq.m. x 
4710 m. I ona. 

12. ltoyna -do- 1954 Koyna 97.5 853 2500 Tunnel-~2 . 5 sq . ~ . l 
3658 11. lana . 

13. Joa lllysore 1940-52 Hi rebhas- 34.7 350 765 Open flume-537 m. 
aar. lona. 

14. Joa inde rnaga r Punjab 1931-39 Tunnel 
1 5. Rihand Uttar 1952-62 Rihand 82.3 957 9010 Da11 Power House 

Pradesh (Pipri) 

16. Machkund Or i sse 1946-50 Jalaput 
& Andhra 

52 . 7 427 890 Tunnel 12 sq.m. x 
1222 11. lona. 
-19.2 sq.11. x 
914 11. lona . 
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lve raae Energy Firm Installed 
Gross potential 11 n11 ray capacity 
lie~ co rrespo- potenr kW. 
m• • ndina to tial R e • a r k • Eff. stora- 1 o6kWh. 111 capacity . 

1 o6 kWh. 

10. 11. 12. 13 . 14. 

610) ) 36,000 
) ) 
) ) 
) 132 ) 472 

) ) ) 
360) ) 48,000 Uses tailrace discharaes of 

) ) Pallivasal. P.H. 

181 12.8 70 32,000 

198 27.0 142 30,000 Designed to use tailrace waters 

~ 

of existina Pallivasal and 
Sengula~ and Pannier under 
construction. Ultimata insta-
lied capacity 45,000 kl. 

940 224 290 70,000 

394 94.5 121 36,000 Uses tai I race discharges of 
Pykara P. H. 

343) ) 40,000 
) ) 
) ) 
) 587 ) 700 
) ) 

Uses tailrace waters of (53) ) 140,000 
'· ) ) Kundah I P. H. 

526 315 ) 70,000 
) 
) 

524 
) 

423 ) 1200 72,000 
) 

I ) 
506 587 ) 132.000 

) 

486 2710 2150 240,000 Figures undercolu•ns 11 & 12 
correspond to ultimate condi-
t ions . Ultimate installed 
capacity 540,000 kl. 

366 620 BOO 120,000 

549 131 48,000 Run-of-the-river project. 

69 1360 920 250,000 

260 525 730 114,000 
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ANNEX 3 SUPPlEMENT 

TABLE 3-2 (cont.) 

SALIENT FEATURES OF EXISTING IIAJOR HYDRO STATIONS 

Period Par I i cuI a r s of D alliS & Reservo ira De I a i Is of later 
Sl. Power Station State of Dn Height Height Effect iva Conductor 
No. constr- metr•• at reservoir Sys te11. 

uction. crest capacity 
metres million cubic 

metr•• 

I. 2. 3. 4. 5. 6. 7. 8. 9. 

MULTIPLE-PURPOSE SCHEMES: 

1. N i zusaga r Andhra 1923-37 Ni zamsa - 48.2 3155 736 Da111 P. H. 
gar . 

2. T i laya Bihar 1950-53 T i lay a 37.2 366 320 Oa11 P.H. 

3. llaithon -do- 1951-58 lla i than 55.5 (364 1150 Under&round P.H. 
(Concrete 
(628 earth 

4. Panchet Hi I I -do- 1952-59 Panchet 47.9 (374 1325 Da11 P.H . 
(Concrete 
( 2175 earth 

5. Papanasa111 Madras 1938-45 Tub ra- 65.6 337 156 
parni 

6. llet tur Du -do- 1927-37 lie t t u r 48.2 315!5 2670 Dam P.H. 

7. Peri ya r -do- 1954-59 Peri yar 46.3 329.5 283 Tunnel 14.3 sq . • . x 
1450 11. lana. 

8. Siva Mysore 1902-38) l!r ishna- 44.5 2621 1250 Open channel-5474 1 
) rajasaaar 

9. Shimsha -do- 1940 ) Open chanoel-9144 1 

10. Tunaabhad ra ll -do- 1945- ) Oa11 P.H. 

11. Tunaabhad ra RB -do- 1945- ~ Tunaebha- 49 810 con- 3735 Dam P.H. 
) dra crete, 
) 1831 IIISO-

~ nry. 
12. Tun11a b had r a -do- 1945- Cane I P. H. 

Cana I. ) 

13. Hi rahud Or ina 1948- Hirakud 49 4800• 5870 Dam P.H. 
27. 4 kll 
dykes. 

14. Chi pI i 111 -do- 1948- 27.4 km . 
Power channel 

15. Bhak ra l . B. Punjab 1946 Bhak ra 225.6 518 660 Dam P.H. 

16. Ganauwal -do- 1946-55 19 kll. Power chann' 
1962 

17. loti a - do- 1946-55 11 k II. Power chann1 

1 B. Gandhisaaar M.P.& 1962 Gandhi- 64.6 512 6300 Da111 P.H. 
Raju- saaa r. 
than. 

NOTE:- As sto.rau capacity .in the case of Multipurpose Projects is used for all the benefits, enern 
potent1el correspond•na to effective storal[ecal)llcity (col. II) will not represent any definite 
relationship. As auch colu111n 11 in the caseof 11ultipurpose projects has bun left blank . 
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)vera a• En r IY Firm Installed 
Iron potential eneray capacity 

"tad correspo- poten- kl. 
m•tr•• ndina to ti Ill R E M A R K S 

Ef f. store- lOB klh. 
a• capacity 

lOB lllh. 

10. 11. 1"2. 13. 14. 

18.5 28 15,000 

18.5 ) 4,000 
) 

80 32.3 ) BO,OOO 

~ 
u.o 

) 
) 40,000 

100 11 o• 28,000 
~ 

Ill h 210• 40, 000 •Based on co-ordinated operation 
49 with other hydro stations (viz. 

Pykara, Moyar and Kundah) in the 
arid. Ultimata installed capa-
city at Pariyar - 140,000 kl. 

385 550• 105,000 

121 148 42,000 

182 108 17 , 000 

18.8 ) 18, 000) Benefits beina shared by Andhra 
) ) Uysore. The ultimata capacity 

H.8 ) 168 18, 000) at Tunaabhadra R. B. & Canal P.Hs. 
) ) - 3B,OOO kl & 36,000 kl res-
) ) pectiul y. 

33.5 
) 
) 

) 
18, 000) 

) ) 

28.11 ) 160,500 Ultimate installed capacity-
... ) 198,000 kl. 

28 . 5 
) 1140 
) 48,000 Uses tailrace discharaes of 
) Hirakud P.H. Project under 
) co111plet ion. Ultimate installed 

121. a ) capacity - 96,000 kl. 

) 265,000• •At lowest head - ul t i111ate insta lied 
) 450,000 capacity-when the R. 8. power 
) house is comr~~issionad (615,000 kl 
) at lowest head) . 

28.3 
) 

Uses discharaes from Bhakra. ) 3200 71,000) 

21 . 3 
) ) 
) 11, 000) 

49.4 420 92,000 U I t ilna t e ins t a lied capacity 
115,000 kl. 
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ANNEX 3 SUPPLEM£NT 
TABLE 3-3 

ACTUAL ANNUAL AND MONTHLY GENERATION AT MAJOR HYDRO STATION DURING 1961 ·\t 
• 

MONTHLY GENERATION AS A ~OF ANNUAL GENERATION 

Name of Station 
Total Annual Apr i I Maw- June Julw- Auaust September 
aenerat ion 
in mi IIi on 
kWh 

1. 2. 3. ... 5 . 6. 7. B. 9. 

I. Pallivasal 226 9.9 8.2 8.2 7. 2 7.2 7.5 

2. Senaulu 132 13.2 8.0 6.0 6.8 4. 8 6.1 

3. Porin&alkuthu 163 1.6 8. 8 8.3 10. 1 8.3 10. 1 

4. Ti I aya 18 4.8 6.0 7.4 15.5 18. 2 17.7 

5. Ma i thon 131 3.5 3. 1 1.7 8. 0 18.3 26 . 0 

8. Panchet Hi II 153 3.0 1.1 9.6 18.2 19. 1 18.8 

7. Pyka ra 403 10.8 11.0 1 0.0 3. 9 6.0 9.2 

8. Moya r 114 10.6 10.8 9.8 8 . 0 6.5 9.1 

9. Mattur 258 3.8 3.5 6.8 10.6 10. 0 8.9 

10. Per iyar 668 9.4 6.9 6.8 8.4 6. 1 I 0. D 

11. Papanasa11 170 5.4 3.5 1 0.4 11. 0 10.0 8.0 

12. Kundah I & II 78 5.2 3.0 4.0 6. 4 8.3 

13. llhopol i ) 

14. Bhivpuri 
) 
) 1510 5 . 9 7.2 6.8 10. 1 9. 4 9.1 

15. 8hi ra 

18. Sivasamudram 182 8.6 8.5 8.2 8.4 8. 7 8.5 

17. Shi11sha 1 04 7.1 8. 5 8.3 8. 7 8. 5 8.5 

18. Joa 788 8.3 8.2 8.1 8. 2 8.7 8.5 

19. Hi rakud 595 8.8 8. 2 8.2 8.0 7.4 7.1 

20. Bha k ra ) 
) 

21. Ganauwal ) 1647 5.9 7.8 7.5 7.4 8.7 8.9 
) 

22 . ltot Ia ) 

23 . Joainde rnaaar 192 9.2 11. 1 10.3 8. 8 7. 6 7. 3 

24 . Serda (lthath• a) 21 o• 8.4 10.0 9.4 9.0 8. 7 8.4 

25. Machkund (for '60- '61) 5\2 8.4 8.3 8.4 8.6 9. 8 7.9 
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October November December January February Ilardi Ruerh 

10. 11. 12. 13. 14. 15. 18. 

7.0 7.7 8.7 10.5 9.5 8.4 

, 4.8 5.!1 8.7 12.5 11.8 11.2 

13.S 13 . 0 8.4 1.8 4.4 2.8 

11.1 2. 8 3.5 3.5 3.3 8.4 

U.1 2.8 3.5 3.4 2.3 3.5 

15. 7 3.8 a.8 1.4 2.8 3.1 
A 8. 0 5.9 7.0 8.0 9. 2 11.0 

. • . 0 5.8 8.8 7.5 8.8 10. fl 

10. 8 1 o. 8 11.4 10.4 7.4 5.8 

' 10.7 10.5 10.7 10.8 8.4 3.3 

1.0 8.5 10.7 8.4 5.0 9. 1 

4. 0 4.7 8.2 9.5 18.0 32.7 

11. 4 7.0 8 . D 8.3 8.8 8.3 

.... 

8. 0 8. 0 8.3 8.3 7.7 8.8 

8. 3 8. 3 8.5 8.8 7.7 8.8 

8.4 8. 1 8.8 8.4 7.5 8.8 

8.8 8. 7 8.8 I 0.0 9.8 10.4 

(Addns to Ina-

7.3 8.8 9.8 10.3 8.& 9.8 
(telled capacity 
(durin& the 
(year. 
(July '81--119 Ill. 
(Nov. '81--90 Ill. 
(Dec. '81- - 119 111. 

1.0 7.8 8.8 8.9 8.8 7.8 

1.8 10.0 11.0 8.5 7.8 NA •tor 11 •ont!L 

8.8 7.4 7. 0 8.8 8.0 11.0 
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ANNEX 3 SUPPLEMENT 
TABLE 3-4 

BASIN-liSE DISTRIBUTION OF HYDRO 
POWER POTENTIAL. 

Sl. 
No. 

River Basin 

1. lEST FLOWING RIVERS OF SOUTHERN INDIA. 

1. Pambiyar 

2. Parlyer 

3. Chalakudl 

4. lundlpula 

5. luttlyadi 

B. Barapo Ia 

1. Varahl 

8. Chak ranad I 

8. Sharavathl 

10. Tadrl (Aeanashini) 

11. Badtl 

12. lalinadi 

13. lahadayl (landvi) 

Sub
Total: 

II. EAST FLOIINB RIVERS OF SOUTHERN INDIA 

1. Tambraparnl 

2. Cauvery 

3. Krishna 

4. Bodavarl:-
i ) Upper Godavari 

i i) Pranhite 
iii) lndravati & Kolab 
iv) Sileru 
v) Lower Godavari 

Ill. CENTRAL INDIAN RIVERS 

1. lah i 

2. Narmada 

3. Tapi 

4. lahanadi 

5. Brashman I 

6. Baitaranl 

7. Subarnarekha 

Sub
Total: 

Sub
Total: 

ZlZ 

Power potential at 60% 
load factor ( !<'19) 

Total in India. 

276,000 

831,500 

287,000 

78,000 

67,700 

200,000 

150,000 

20,000 

887,300 

214,000 

420,000 

648,000 

not included 

4,297,500 

21,000 

758,500 

1,638,000 

62.500 
1,023,800 
2,458,300 

723,000 
1,943,000 

8,825,900 

33,000 

2,027,000 

90,000 

947,500 

786,500 

388,000 

35,000 

4,287,000 

4,297,500 

8,625. 900 

4,287,000 



ANNEX 3 SUPPLEMENT 
TlRLE 3-4 (coni 'd l 

BASIN-liSE DISTRIBUTION OF HYDRO 
POWER POTENTIAL 

Sl. River Basin Power potential ot 801 No. 
load factor nw> 

IV. GANGA BASIN 
Tolal In lnd le 

I. Chambal 232,000 
2. Batwa 295,000 
3. Ken 150,000 
4. Sone & Tons B04,DOO 
5. Damoda r 20, DOD 
e. Yamuna 559,000 
7. Alaknanda 44e,500 
B. Bhaai rathi 105,000 
9. Upper Sanaa 970,000 

1U. Sanaa Canal 7 D. DOD 
11. Ramaanaa 54,000 

12. Serda 1,B42,DOD 
13. Karuli 2,745.000 
14. &andak 45,500 

15. Sun Kooi 2,380,000 

18. A run 2,3e5,000 

17. Kosi 1e,700 
Sub-
Total: 13,079,700 4,888.700 

V. BRAHMAPUTRA BASIN 
(a) Tributaries 

I. Tista 940. DOD 

2. Jaldhaka 22,000 

3. Kaman& eo5, ODD 

4. Subans i r I 18e,ooo 

5. Dihana 4,055,000 

e. Dibana 930,000 

7. Luhlt (Tollu) 3,270,000 

e. Kalana&lulsi 94e,400 

9. Kynshl, Umnai & Umi 1,De4.000 

10. Barak (with Manipur 
Diversion). I. 034. 000 

(b) Manipur r I VII 1e. 000 

(c) Ty10 
Sub-

378.000 

Total: 13.426.400 12,486,400 

VI. INDUS BASIN 

I. Jhalum 810,500 

2. Chenab 3. 258.000 

3. Ravi 158,000 

4. Boas & Sut lej 2.357,500 

Sub-
Tot a 1: 8. 582. 000 8.582.000 

Grand lola I: 50,298.500 41,1e7,500 

Zl3 



ANNEX 3 SUPPLEMENT 
TABLE 3·5 

STATE-WISE DISTRIBUTION OF POWER POTENTIAL 

Sl. No. State kl at 6011 load factor 

t. Andhra 

2. Assn 

3, Bihar 

4. 8ujaret 

5. Jammu & Kashmil 

8. Karele 

7. Madhya Pradesh 

8. Madril 

8. Mahar as hi 11 

10, Mysore 

tt, Orlue 

12. Punjab 

13. Rajasthan 

14. Utter Pradesh 

15. lost Banaei 

UNION TERRITORIES 

t. Himachal Pradesh 

2. Man I pur 

ANNEX 3 SUPPLEMENT TABLE 

2,478,500 

11,599,400 

609,700 

677, DOO 

3,590,500 

I, 539,500 

4,562,300 

706,200 

I, 909,600 

3,372,600 

2. 062.000 

1,360,500 

149,000 

3,784,000 

22.000 

1,887,500 

865,000 

TOTAL: 41,155,500 

3·8 

ESTIMATED COSTS OF SINGLE-PURPOSE HYDRO-ELECTRIC 
SCHEMES UNDER CONSTRUCTION/ 

COMPLETION 
Sl. No. Scheme Capitol lnatelled F ir• Cost/ 

outlay on capacity power kl of 
Generation kl. pot en- inste· 
Rs. lacs. tiel II lied 

81)11 capeci-
joad ty. 
actor Rs. 

I. Pombe 2252.00 300,000 228, ODD 751 

2. Penni ar 324.00 30,000 28.000 I 080 

3. ld I kk I 4748.00 500, DOD 355,000 850 

4. Nor lemenaallll 288.75 45,000 27.000 885 

5. Shollyer 425.00 54,000 4 I, 500 785 

B. Kundeh 4846.00 420,000) 
) 448,000 I 015 

7. Peri yer 734.85 I 40, 000) 

a. Sharevethi 8163.50 690,000 880,000 815 

a. Koyne 4067.00 540,000 408,000 750 

I 0. Ri hand 3089.50 250,000 I 75,000 1235 

11. Ob II 1197.52 I 00, 000 55,000 1198 

12. Kut II yed I 498.00 75.000 46,000 665 

I 3. Uht - Staae II 4 72 .28 30,000 30,000 1574 

I 4. Srlulle• 3038.00 330,000 260,000 820 

214 

Cost/kl 
of fIrm 
power. 

Ra 

I 000 

1245 

1330 

11 I D 

I 002 

1265 

815 

1000 

1185 

2176 

1080 

1574 

1166 
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INTRODUCTION 

1. The study of the energy economy in India 
requires detailed statistics of production, trade, 
consumption, etc., for each source of energy. Fur
thermore, the statistics relating to individual sources 
of energy must be so arranged as to form a coherent 
pattern covering all sources. The 1961 edition of the 
"Basic Statistics of Energy" published by the "Or
ganisation for Economic Co-operation & Development 
(OECD)" has been used as the guide for the statistical 
energy tables covering the India energy study. The 
OECD methods have been tested and successfully 
used as an easy, understandable means for gathering 
energy statistics. The tables prepared for India follow 
the OECD pattern as well as the "Energy Flow 
Diagram" prepared by the India Energy Study team 
for lndi a, 

The following notes have mainly been taken 
from the 1961 OECD publication and have been modi
fied as necessary for India. 

I. GENERAL NOTES 

2. The statistical tables can be used to make an 
energy balance-sheet in which all sources of energy 
are expressed in terms of a common unit. There are, 
in fact, various methods of drawing up such balance
sheets, differing as to the common unit chosen and 
the coefficients used to express different sources in 
that unit. These data can be used for preparing an 
energy balance-sheet of any specific type. 
3. All the data supplied are, therefore, expressed 
in original 'units, i.e, in the quantitative units nol'
mally corresponding to the source of energy concerned: 
metric tonnes, kilowatthour, cubic metres of gas of a 
certain calorific content, etc. The years covered for 
the India Energy Study are fiscal years 1953/4 through 
1962/3, i.e. the twelve months ending 31st March in 
the last year indicated. India has been treated by 
individual State as well as All India, The All India 
tables have \been prepared for each type of energy by 
source for the ten years described, with one table for 
each type of energy being prepared by State for 1960/1 
which is taken as the base year for the study (TableS" 
4-1 to 4-23), Further, yearly tables have been pre
pared, one for each year and All India, that sum
marise the data relating to all sources of energy for 
the year concerned (Tables 4-24 to 4-33). The attached 
Energy Flow Chart illustrates the inte!'-relation be
tween the various sources of energy in India in 1961. 
4. Finally, one table has been prepared for each 
State summarising the data relating to all sources of 
energy for 1960/1. The breakdown is as follows: 

Tab! e 4-34 - Andhra Pradesh 
" 4-35 - Assam* 
" 4-36 - Bihar 
" 4-37- Gujarat 
" 4-38 - Jammu & Kashmir 

" 4-39 - Kerala 
" 4-40 - Madhya Pradesh 
" 4-41 -:Madras (including Pondicherry) 
" 4-42 - Mabarashtra 
" 4-43 - Mysore (including Goa) 
" 4-44 - Orissa 
" 4-45 - Punjab (inc! uding Himachal 

Pradesh & Delhi) 
" 4-46 - Rajasthan 
" 4-47- Uttar Pradesh 
" 4-48 - West Bengal. 

*Including NEFA, Tripura and Manipur 
5, In compiling the data in these tables, estimates 
have had to be used in some cases. These estimates 
vary in significance with the sources of energy, con
suming sector and areas concerned. The data cannot 
therefore be regarded as strictly accurate. Generally 
speaking, it may be taken that the margin of error for 
data relating to production and trade is small, but 
probably is greater for data on the shares of consump
tion between different sectors such as Transport, 
Industry and Domestic. In particular the breakdown of 
oil products between sub-sectors within industry has 
been a very difficult task. It has only been done for 
1960/1 and the corresponding figures should be used 
with caution. With regard to the data on changes in 
stocks, the field covered is specified in the notes on 
the specific tables (Section IV, page 218). 

II. TABLES BY COMMERCIAL 
SOURCE OF ENERGY (1)" 

6. Each of these tables relates to a specific 
source of energy (or group of sources) and contains 
all of the relevant statistics {or the years studied, 
7, The sources of energy covered by the various 
tables are as follows: 
Tables 4-1 & 4-2 -Coking Coal 

" 4-3 & 4-4 - Non-coking Coal 

Z16. 

" 4-5 & 4-6 - Metallurgical Coke 
" 4-7 & 4-8 - Non-metallurgical Coke 
" 4-9 - Crude Petroleum (All India) 
" 4-10 -Petroleum Products (Total, All 

India) 
" 4-11 & 4-UA- Petroleum Energy Products (All 

.. 4-12 

.. 4-13 

India) and By Product viz: 
Motor Spirit, Aviation & Jet 
Fuel, High Speed Diesel Oil; 
Light Diesel Oil, Fuel Oil, 
Kerosene, Liquified Petroleum 
Gas, Naphtha, Refinery Gas 
and Others) 

- Statewise Consumption of Pe
troleum Products in 1960/1 

- Statewise Consumption of Pe
troleum Products by Sector in 
1960/1 

" 4-14 & 4-15 -Blast Fmnace Gas .. 



Table 4--16 & 4--17 - Gu Work Gas, Coke Oveo Gu 
(Steel Plaots), Mercbaot Coke 
Oveo Gas 

" 4--18 & 4--19 -Utility Electricity 
" 4--20 & 4--21 -Non-Utility Electricity (Self 

Generation) .. 4--22 

.. 4--23 

-Thermal & Diesel Electricity 
Generation, Fuel Inputs, 1960/1 

-Utility Electricity + Non-
Utility Electricity. 

8. These tables cover the commercial sources of 
energy, comprising the primary sources aod their 
derivatives (secondary sources). Except for petroleum 
products, all the tables of individual sources have 
been given in similar form, They have been divided 
into two parts, the first being designed to show how 
"Internal Final Consumption" is defined aod the 
second to show the breakdown of this Internal Final 
Consumption by consuming sector. 
9, Internal Final Consumption is usually deter
mined in the following way, all elements being given 
in the tab! es. 

Production 
± Net Balaoce of External Trade 
-Bunkers 
± Stock Chaoges (Minus meaos put to stock) 
= Total Internal Consumption 
- Quantities Traosformed 
= Internal Final Consumption, 

10, The term "Internal" has been used because 
bunkers (supplies for ships aod aircraft of all nation
ality leaving the country) are not included. However, 
supplies used f9r interstate traffic by road, air, rail 
aod water will be considered as consumption at the 
place of delivery of these supplies rather than 
bunkers. 
11. The term "Final" implies that amounts used 
for transformation into other sources of energy are not 
included, In other words, Internal Final Consumption 
of ao energy source corresponds to the amount of that 
particular source of energy used directly (i.e. as such) 
within the territory concerned. If, for a given territory, 
Internal Final Consumption of all energy sources is 
reduced to a common unit aod then totalled, the figure 
obtained is free of 8JIY duplication because the quan
tities used for conversion have been excluded. 
12. Thus, "Internal Final Energy Consumption" 
includes both the amounts of primary and secondary 
energy directly consumed by final user sectors, such 
as transport, industry and agriculture in the form of, 
for example, coal, coke, petroleum products, gas aod 
electricity. It shoultl be noted that final energy con
sumption excludes transformation losses and non
energy products but inc! udes consumption by the 
energy sector such as in power plants aod in dis
tribution losses. 
(1) The non-commercial sources have been fully 
dealt with in the main body of the Report. See in par
ticular Table 2 anJ Chapters 3 and 8 of the Report. 
See also Tables 4-24 to 4-33 of this Annes 4. 
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13, In the case of industry, the term "Final Enerf1Y 
Consumption" must be more clearly. defined to avoid 
double counting. Part of the coal delivered to indu• 
try, for instance, is used for non-utility power 
production and some of this electricity is delivered 
to public networks. Following common practice, the 
coal used for non-utility power production baa been 
deducted from the industrial sector and is shown as 
delivered to power plants. Similarly, a part of the 
energy contained in the coke delivered to the iron and 
steel industry takes the form of blast furnace gas, 
part of which is used for electricity production. Fol
lowing the methods used in the OECD "Basic 
Statistics of Energy", the necessary deductions have 
been made in the coke deliveries, The blast furnace 
gas has thus been counted as a separate secondary 
energy source, part of which is used for electricity 
production (transformation) the rest being used by the 
coke ovens and by the iron and steel industry itself. 
14. To allow for "Stock Cbanp;es" is somewhat 
complicated because statistics in this field are in
variably seriously inadequate. It has not been possible 
to do more than to take into account the changes in 
certain categories of stocks, usually fiscal year end 
stocks, held by producer firms and, occasionally, by 
processing firms. The exact scope of the stock change 
figures has been stated for individual source• of 
energy in Section IV "Notes on the Specific Tables", 
As it usually is not possible to allow for changes of 
stocks held by final consumers, "Consumption" 
figures actually represent "deliveries to the Con
sumers" except in those cases where the stocks at 
large consumers are known. Owing to the layout 
adopted for the tables, a minus sigu before the figure 
means that the indicated quantity has been put to 
to stocks; it denotes, in actual fact, s reduction in 
the quantities available for consumption. 
15. The breakdown by aector_ of Internal Final Con
sumption is given in a standard form for each table, 
The first headinf covers the consumption within the 
"Energy Sector' (for purpoaea other than transfor
mation into other sources of energy). The "Energy 
Sector" covers all undertakings producing primary 
energy or converting it into some other form. For each 
source of energy, the tables indicate which parta of 
the Energy Sector are final consumers. In maoy cues, 
consumption takes the form of auto-conaumption by 
the producer firma. Tranamission and distribution 
losses of gas and electric power are ahown under the 

h d. "L ,) separate ea ang oases , 
16. Final consumption outside the "Energy Sector" 
has been sub-divided u followa: 

Transportation 
-Road 
-Railways 
-Waterways 
-Air 

Industry (see description that follows) 
- Mining & Quarrying 



- Fertilizer 
- Heavy Chemical 
- Structural Clay Products 
-Cement 
- Iron & Steel 
- Non-Ferrous 
-Textiles 
-Other 

Agriculture 
Domestic (1) 
Commercial (1) 
Government (1) (other than public sector indus

trial enterprises and including military) 
Other Sectors 

III. DESCRIPTION OF INDUSTRY ACCORDING TO 
THE STANDARD CLASSIFICATION OF INDIAN 

INDUSTRIES 

17. 

Note: 

18. 

19. 

20. 

21. 
22. 

23. 

Mining and Quarrying includes: 
121 Iron Ore Mining 
122 Metal Mining except Iron Ore . 
140 Stone Quarrying, Clay and Sand ptts 
191 Salt Mining and Quarrying 
192 Chemical and Fertiliser mineral mining 
199 Non-metallic mining and quarrying not 

elsewhere classified 
Coal, Lignite, Petroleum and G~s operations 
are not included ,since these are tn the energy 
sector rather than the industrial sector. 
Fertilisers (311-1) include: 

311-1.1 Inorganic 
311-1.2 Organic 
311-1.3 Mixed 

Heavy Chemicals (311-2) include: 
311-2.1 Inorganic 
311-2.2 Organic 

Structural Clay Products (331) include: 
331-1 Fire Bricks 
331-2 Refractories 
331-3 Furnace Lining Bricks 
331-4 Tiles 

Cement (334) 
Iron and Steel (341) includes: 

341-1 Iron & Steel (metal) excepting blast 
furnaces for which see tables 4-14 
and 4-15 

341-2 Ferro-alloys 
341-3 Iron & Steel Castings and Forgings 
341-4 Iron & Steel Structurale 
341-5 Iron & Steel Pipes 
341-6 SpeciOI Steels 

Non-ferrous basic metal industries (342) 

(') The breakdown between "Domestic", "Com
metcial" and "Government" is not sa tis factory for 
all sources of energy. Unless this can be improved 
in future statistics, these three sectors should be 
shown combined. 
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24. Textiles 
25, "Other" includes all other industrial classifi-
cations not shown above except: 

110 Coat Mining (CoaL 1\Dd Lignite) 
130 Cm:fe Petroleum and Natural Gas 
321 Petroleum Refineries 
511 Electric Light & Power 
512' Gas Manufacture and distribution 

which are in the energy sector; and 
521 Water Supply 
522 Sanitary Services 

which are usually in the Government sector; and 
852 Restaurants 
853 Hotels 
854 Laundries 

which are usually in the commercial sector even 
though publicly- owned 

IV. NOTES ON THE SPECIFIC TABLES 

COKING COAL (Tables 4-1 and 4-2) 

26. Only pit-head stocks and those held by large 
distribufors, coke manufacturers, gliB works, and very 
large consumers have been considered. 

Coal Mines' Consumption 

27, This headiog covers only coking and blending 
(coking use) cod! used as a direct source of energy 
by mines; it does not include such coal consumed by 
pit-head power plants (none now exist in India), and 
does not include middlings. 

NON-COKING COAL (Tables 4-3, 
4-3A to 4-3J and 4-4) 

Stock Changes 

28. Only pit-head stocks and those held by large 
distributors, coke manufacturers, gas works and very 
large consumers, have been considered. 

Transformation 

29. Tables 4-3A to 4-3J set out detailed assump
tions about the non-coking coal used in non-utility 
power generation. These quantitie11 are not includ~d 
under the final consumption of non-coking coal lD 

industry. 

Coal Mines' Consumption 

30. This heading covers only non-coking, blending 
(non-coking use), and middling coal used as a direct 
source of energy by the mines; it does not include 
such coal consumed by pit-head power plants (none 
now exist in India), 

I';IETAI.LURGICAL COKE (Tables 4-5 and 4-6) 



Stock Changes 

31. Stocks held at coke manufacturers, gas works, 
and very large consumers. 

Consumption for Transformation 

32. Part of the coke burned in the blast furnace is 
transformed into blast furnace gas, which is recovered 
and used as a source of energy for various purposes. 
Coke consumption at the blast furnaces must, there
fore, be partly regarded as a case of "Transformation" 
and accordingly included under "Consumption for 
Transformation", To do this the iigures for production 
of blast furnace gas (950 kcal/m3) are expressed in 
terms of coke on the basis of a calorific content of 
6100 kcal/kg of coke. No losses have been attributed 
to the blast furnace gas production. The balance of 
coke fed into Blast Furnaces has been shown as final 
consumption by the Iron & Steel Industry. 

Consumption by the Energy Sector 

33. The figures correspond to self con'sumption in 
gas works, and other coke making facilities. 

Iron & Steel Industry 

34. ·This includes all coke used in the Iron & Steel 
Industry excluding the quantity considered as trans
formed into blast furnace gas and excluding that 
already accounted for in coke ovens in "Consumption 
by the Energy Sector". 

NON-METALLURGICAL COKE (Tables 4-7 and 4-8) 

Stock Changes 

35. Only stocks held at coke manufacturing plants 
and very large consumers have been taken into 
account. 

CRUDE PETROLEUM (All India, Table 4-9) 

Internal Final Consumption 

36. All crude oil is consumed at the refineries, and 
none is used directly at this time. 

PETROLEUM PRODUCTS (Table 4-10) 

37. This is s special table differing from the 
standard•form of other tables in this part. It is merely 
intended to give a general view of refining operations 
and total output of oil products. 

Crude Oil Treated at the Refinery 

38. The figures correspond to those for consump
tion of crude oil at the refineries as given in the crude 
oil table, 

Zl9 

Refinery Losses 

39. The figures include changes in the stocks of 
unfinished products in the refinery. 

Refinery Fuel Used at the Refinery 

40. This corresponds to total auto-consumption at 
the refinery, whether of unfinished products, sa is 
most often the case, or of finished products. 

Substitute Fuels 

41. These are similar to oil products, but are ob
tained from hard coal, coal distillation products (tar, 
benzol) or distillation of other products (alcohols) or 
from natural gasoline, At present none is transformed 
at the refineries, 

Production Breakdown 

42. Entries under this heading show how the total 
output of petroleum products (including refinery and 
substitute fuels) is distributed among the different 
energy products (Motor Spirit, Aviation & Jet Fuel, 
HSDO, LDO, Kerosene, LPG, Fuel Oil, Other, includ
ing refinery and vaporising oil and the non-energy 
products (lubricants, bitumens, chemical feed stock, 
petroleum coke, paraffin, wax, etc.) 

PETROLEUM ENERGY PRODUCTS (Table 4-11) 

43. This table gives for energy products combined 
production from crude oil and substitute fuel, the 
balance of trade, bunkers, stock changes, consumption 
for transformation and total internal final consumption. 

PETROLEUM ENERGY PRODUCTS - BREAKDOWN 
BY PRODUCT (Table 4-UA) 

A. MOTOR SPIRIT 

Production 

44. The breakdown between P'oducts derived from 
crude oil and substitute fuels is shown, 

Stock Changes 

45. Oaly stocks held by refine ri ee and large 
storage depots are accounted for, 

B. AVIATION & JET FUEL 

Production 

46. Includes aviation gasoline used for air travel 
as well as the jet fuels (ATF). 

Stock Changes 



47. Only stocks held by refineries and large 
storage depots are accounted for. 

C~ HIGH SPEED DIESEL OIL (HSDO) 

D. LIGHT DIESEL OIL (LDO) 

E. FUEL OIL (Furnace Oil, EHFO,LSFO, etc.) 

Stock Changes (C, D & E) 

48. Only stocks held by refiner i e s and large 
storage depots are accounted for. 

F. KEROSENE (Inferior and Superior) 

G. LIQUIFIED PETROLEUM GAS (LPG) 

49. The figures refer to butane and propane, and 
are the LPGs used for energy uses. 

H. NAPHTHA 

I. REFINERY GAS 

J, OTHER PETROLEUM ENERGY PRODUCTS 

Production 

50. Inc I u des vapons1 ng oil, anti other energy 
products not accounted for in items A to I. 

CONSUMPTION OF PETROLEUM PRODUCTS IN 
1960/1 BY STATE (Table 4-12) 

CONSUMPTION OF PETROLEUM PRODUCTS IN 
1960/1 BY SECTOR (Table 4-13) 

51. The breakdown between States and Sectors is 
an estimate based on data provided by oil companies. 

BLAST FURNACE GAS (Tables 4-14 and 4-15) 

52. Blast Furnace Gas is a by-product of the re
duction of iron ore by coke oven coke in blast 
furnaces. It is recovered on leaving the furnace; part 
of it is used in the blast furnace itself and in the 
ancillary plant, and the remainder used in the iron 
and steel industry as well as thermal electric plants 
especially adapted for this .type of fuel. It has been 
deemed advisable, nevertheless, to devote a special 
table to blast furnace gas in million cubic metres at 
950 kcal/m3. The amounts produced are large and the 
gas is of a type that is not mixed with other gases, 
but must be used for its own specific purposes. 

GAS WORK GAS, COKE OVEN GAS (STEEL PLANTS), 
MERCHANT COKE OVEN GAS (Tables 4-16 and 4-17) 

53. This table collates data concerning different 
categories of gas: Gas Work Gas, Merchant Coke Oven 

zzo 

Gas, Coke Oven Gas, but excludes blast furnace gas 
which is tabulated in a separate table. The 
figures for these gases have been shown together in 
terms of million cubic metres since their heat value 
do not differ much (Coke Oven Gas 4500 kcal/m3, Gas 
Work Gas and Merchant Coke Oven Gas 4200 kcal/m3), 
In Tables 4-24 to 4-33 a distinction has been made 
between Coke Oven Gas and Gas Work Gas, 
54. Refinery gas is not shown in this table and 
has been included in refinery fuel. 

UTILITY ELECTRICITY (Tables 4-18 and 4-19) 

55. This category includes electricity that is gen
erated, purchased, and distributed by public and 
private undertakings whose primary business is the 
sale of electricity to the general public. 

Production 

56. The production figures quoted refer to gross 
output, i.e. at alternator terminals (instead of "Net" 
output measured at station terminals, i.e, after deduc
tion of power absorbed by the station itself and its 
ancillary installations), 
57. The use of gross output rather than "Net" 
output usually given in electricity statistics pre
serves uniformity with the statisties for the other 
sources of energy. As gross output figures are not 
always available, they have been arrived by adding 
6 per cent to the net output for thermal plants and 
5 per cent to the net output for diesel plants, when 
the specific information is not available. The differ
ence between the gross and net production appears 
as "Consumption by Electric Plants" in Internal 
Final Consumption, 

NON-UTILITY ELECTRICITY (Tables 4-20 and 4-21) 

58. This category includes electricity that is pri
marily generated for use in Industry by Industry or 
sold by Industry to Utilities, 

Production 

59. The production figures quoted refer to gross 
output, i.e, at alternator terminals (instead of "Net" 
output measured at station terminals, i.e. after deduc
tion of power absorbed by the station itself and its 
ancillary installations). 
60. The use of gross output rather than "Net" 
output usually given in electricity statistics pre
serves uniformity with the statistics for the other 
sources of energy. As gross output figures are not 
always available, they have been arrived at by adding 
6 per cent to the net output for thermal electricity and 
5 per cent to the net output of diesel plants when the 
specific information is not available. The difference 
between gross and net production appears as "Con-



sumption by Electric Plants" in internal Final 
Consumption. 

FUEL INPUTS FOR THERMAL & DIESEL 
GENERATION IN 1960/1 (Table 4-22) 

61. This table gives the inputs of the different 
fuels for Thermal & Diesel Electricity Generation 
in 1960/1 under Utilities and Non-Utilities. 

UTILITY ELECTRICITY + NON-UTILITY 
ELECTRICITY (Table 4-23) 

62. This category gives total of electricity gen
erated and sold in all India by Utilities and Non· 
utilities given under tables 4-18 and 4-20 respectively. 

YEARLY TABLES (Tables 4-24 ~o 4-33) 

63. Each of these tables covers a single year in 
the period 1953/4 to 1960/1 and includes statistics 
relating to all sources of energy for that year. 
64. The figures in these tables are extracted from 
the tables by Commercial Sources of Energy (Tables 
4-1 to 4-23), As, however, it has occasionally been 
necessary to condense data so as to bring together 
1n a common framework statistics concerning all 
sources of energy, these tables do not necessarily 
include all the details given in the tables drawn up 
for the separate sources of energy. 
65. The annual tables like those for the individual 
sources have been divided into two parts, the first of 
which is intended to show total internal final con
sumption and the second the breakdown of consump
tion by sector. The layout is practically the same as 
for the other tables, 
66. The first part of the tables has separate sec
tions for Primary and for Secondary Sources of Energy. 
The following are classified as Primary: 

Coking Coal, Non-coking Coal, Crude Oil, 
Hydro Power and Non-Commercial Fuels. 

ZZl 

67, Power Alcohol, a substitute fuel derived from 
Molasses has been shown under "Motor Spirit" against 
space ~eserved for "Primary" Source of Energy for 
conven1ence. Similarly, the production of elec· 
tricity from primary hydro power has been shown in 
the space reserved for "Primary" sources under 
"Utility Electricity", 

68. The sale of energy by Electricity Non-Utility 
Undertakings to Utilities has been shown against the 
column "Balance of External Trade" under Secondary 
Sources of Energy for convenience, 
69. The figures relating to Non-Commercial Sources 
of Energy, which, have \>een fully dealt with In the 
Report, have mainly been extracted from Table 2 of 
the Report. · 

TABLES BY SI'ATE (4-34 to 4-48) 

70, These tables set out for each State, statistics 
relating to all. sources of energy. The figures have 
been extracted from By State Tables in the series 
4-l to 4-23. In these tables 4-34 to 4-48 the consump
tion of oil products by Sector has been shown ssp• 
rately, adopting 1000 tonnes as the unit as the 
consumption figures of individual products are small 
compared to the other fuels. See also the remarks re
lating to the "Yearly Tables" in paragraph 63 to 69 
above. 

( ) ... 
NA 

V. SYMBOLS USED 

Nil, or leas than half the final 
digit shown. 
Estimate. 
Value imposaiblp to isolate and 
included in the figure indicated 
by the arrow. 

Not available 
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TABLE 4-1 

COKING COAL- ALL ~NOlA 
,(111illion Tonnes) 

PRODUCTION - TRADE - TRANSFORMATION - CONSUMPTION 

PRODUCTION 

Le1s: Middlinas & Rejects 

STOCK CHANGES ( 1) 

TOTAL INTERNAL CONSUMPTION 

CONSUMPTION FOR TRANSFORMATION 

Of which: Coke Ovens (:Z) 

Merchant ovens 

Bee hi 'VI ovens 

Soft Coke M~ufacture 

Baa Works 

Thuma I PI ants 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR. 

C11a I Mines 

B. CONSUMPTION BY OTHER SECTORS. 

TRANSPORTATION- Railways 

INDUSTRY 

Of which: Iron & She I 

Others 

TOTAL INTERNAL FINAL CONSUMPTION 

(1)- Mean• increase in stock 
(2) Represent coal fed with coke 11vens 
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1 953/4 1954/5 1955/8 

13.93 

-0.14 

-0.88 

12.91 

-5.00 

2. 56 

0.35 

0.19 

1.37 

o. 16 

0. 37 

7. 91 

13.77 

-0.19 

-0.80 

12.78 

-5.41 

2.98 

0.30 

0.25 

1.34 

0.18 

0.38 

7.37 

13.88 

-0.21 

-0.74 

12.73 

-5.69 

3.08 

0.35 

0.27 

1.51 

0.17 

0.33 

7.04 

BREAKDOWN OF INTERNAL FINAL 

0. 69 

5.00 

2.19 

0. 80 

1.39 

7. 91 

0.68 

4.86 

I. 83 

0.65 

1.18 

7.37 

0.73 

5.24 

1.07 

0.44 

0.63 

7. 04 



1956/ 7 1957/ 8 1958/ 9 1959/ 60 1960/ 1 1981/ 2 1982/ 3 

14 . 36 15 . 37 15.33 14. 75 18 .24 18. 99 17. 32 

-0 . 25 -0 . 26 -0. 28 -0. 5C -0 . 67 -I . 05 -1.59 
I 

-0.62 -0 . 7C -0.71 -0. 25 -1 . 78 - 1. 12 •0. 59 

13 . 49 14.41 14.34 13 . 94 13.81 14 . 82 16.32 

. 5. 69 -6 . 20 -7.23 -8.68 -9. 56 -10.97 -11.80 

2. 96 3. 08 3. 82 5 .36 6 . 84 8.28 9. 35 

.;D . 36 0.47 0. 51 0. 58 0.78 0. 99 1. 10 

D. 37 0.47 0. 59 0. 48 0. 28 0. 42 0.48 

1. 52 .I. 68 1. 73 1. 86 1. 19 1. 05 0.48 

D. 18 0. 19 0.20 D. 19 0.20 0. 20 0. 20 

D. 3D 0. 35 0. 38 0. 41 0. 47 0. 03 o. 01 

7. 80 8 . 21 7. II 5. 26 4. 25 3. 85 4. 72 

CONSUMPTION 

0. 72 0. 77 0. 77 0.73 0. 81 0. 85 0.91 .. 
5. 70 5. 70 4. 57 3. 90 1. 32 1.39 2. II 

1. 38 1. 74 1. 77 0. 83 2.12 1. 81 1. 70 

0. 62 0. 71 0. 90 0. 43 1. 31 1.21 1.20 

... 0. 76 1. 03 0.87 0. 20 0.81 0. 40 0. 50 

7.80 8. 21 7. 11 5. 26 4. 25 3. 85 4. 72 
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TABLE 4-2 

COKING COAL 196011 - BY STATES 
(Million Tonnes) 

PRODUCTION - TRADE - TRANSFORMATION - CONSUMPTION 

All Andhra lest Bihar 
India Pradesh Bengal 

Gujarat lerah 

PRODUCTION 

less : Middl inas & Rejects 

BALANCE OF EXTERNAL TRADE 

STOCK CHANGES(!) 

TOTAL INTERNAL CONSUMPTION 

CONSUMPTION FOR TRANSFORMATION 

Of which: Coke Ovens<2) 

Merchant Ovens 

Beehive Ovans 

16.24 

-0.67 

-1 . 76 

13. 81 

-9 . 56 

6.64 

0.78 

0. 28 

Soft Coke llanufac- 1.19 
turing. 

Gas larks 

Thermal Plants 

0.20 

0.47 

TOTAL INTERNAL FINAL CONSUMPTION 4. 25 

+0.05 

0.05 

0. 05 

0.68 

+3. 18 

~0 . 07 

3. 79 

-2.76 

2.19 

15 . 56 

-0.67 

-6.16 

-1.69 

7. 04 

·4.82 

2.60(3) 

0.39< 4 > 0. 39 

0.08 

0. 10 . 

1. 03 

0. 28 

1. 11 

0. 44 

2.22 

+0. 02 +0,02 

0. 02 0. 02 

0. 02 0.02 

BREAKDOWN OFINTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR 

Coal mines 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION- Railways 

INDUSTRIES 

Of which: I ron & Stee I 

Other lndust ry 

TOTAL INTERNAL FINAL 
CONSUMPTION . 

(1)-rneens increase in stocks 

O.B1 

1. 32 

2. 12 

1. 31 

0.81 

4.25 

0.05 

0.05 

(2) represents coa I lad into coke ovens . 
(3) includes 0. 33 • ill ion tonnes for Sindri. 

0.03 o. 78 

0. 24 0. 23 

0.76 1.21 

0.76< 5> 0.40 

0. 81 

1.03 2.22 

0.02 

0.02 

(4) Probably Includes 0.11 mil lion tonnes of Non-Coking Coal used for power 
generation in the Durgapur Coke oven power plant . 

(5) Includes 0. 13 •il I lon tonnes used for power eeneration 

22.6 

0. 02 

0.02 



Madhya 
tallarashtra Pradesh Madras Mysore Orissa Punjab Rajas- Uttar Delhi 

+0 . 24 , 

0.24 

-0.10 

0.10 

0. 14 

0. 14 

0.14 

+ 1. 29 

1. 29 

-1. 02 

1. 01 

0. 01 

0.27 

0. 12 

o. 15 

0.15 

0.27 

+0.07 +0.04 

0.07 0.04 

0.07 0.04 

0. 07 0.04 

0.07 0.04 

+0.87 +0 . 08 

0. 87 0.08 

-0.86 

0.84 

0.02 

0.01 

0.01 

0.01 

0.08 

0.08 

0.08 

than Pradesh 

+ 0.08 +0. 22 

0.08 0.22 

0.08 0.22 

0 .08 0.22 

0.08 0. 22 
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TABLE 4-3 

NON COKING COAL- ALL INDIA 

(M i l I ion Tonnes) 

PRODUCTION -TRADE - TRANSFORMATION - CONSUMPTION 

PRODUCTION 

Of which: Middlings 

BALANCE OF EXTERNAL TRADE 

STOCK CHANGES ( 1 ) 

BUNKERS 

TOTAL INTERNAL CONSUMPTION 

CONSUMPTION FOR TRANSFORMATION 

Of which : Thermal Plants< 2 > 

Soft Coke Manufacture 

TOTAL INTERNAL FINAL CONSUMPTION ( 3 ) 

A. CONSUMPTION BY ENERGY SECTOR 
Coal Mines {3) 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTAl ION 

Ofwhich: Railways(3) 

INDUSTRY 
of wh·i ch: 

Waterways 

Mining and Quarrying 

Fertilizer & Chemicals (3) 

BREAKDOWN OF 

Structural Clay products & brick burning< 3 > 

Cement (3) 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 

GOVERNMENT 

Iron & Steel 

Non-ferrous< 3 > (copper only) 

Textiles 

0 the r s ( 3 ) 

TOTAL INTERNAL FINAL CONSUMPTION 

(1) -means increase in stocks 

1 953/ 4 '954/ 5 1955/ 6 

22.94 24 . 05 25.47 

0.08 0. 11 0.12 

-1.99 -l. 89 -1 .60 

0. 6B -0.36 -1.25 

-0. 41 -0.36 -0.24 

21.22 21.44 22.38 

-5.65 -5.81 - 6.35 

4. 73 4.85 5.35 

0. 92 0.96 I. DO 

15.57 15.63 16.03 

INTERNAL FINAL CONSUMPTION 

1. 02 

7. 13 

6.89 

0. 24 

6. 63 

1. 08 

6.79 

6.51 

0. 28 

6.87 

1. 14 

7. 16 

6 . 84 

a. a2 
6 . 74 

a. 01 

o.o8< 6> o. a8<6> o. o8<61' 
1.12 1. 17 1.29 

0. 05( 4 ) 0.04<4 > 0.06( 4) 

5. 38( 5) 5.58(5 ) 5.30(5) 

0. 17 

0. 14 

0.48 

15.57 

0.22 

a. 13 

0.54 

15.63 

0.32 

0. 12 

0.55 

16.03 

(2 ) Both u t i I i t y and non-u t i I i t y. F o r de t a i I s see Tab I e s 3A to 3 J 

{3) Excluding non-coking coal used in non-utility power generation . 
See details in Tables 3A to 3J 

(4) Includes I ime stone burning. 

(5) Includes textiles. 

(6) Excludes brickburning . 

(7) Includes 0. 35 million tonnes lign i te mined in Madras Stata 
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1956/7 195 7/ 8 1958/ 9 1959/ 60 1960/ 1 1961 / 2 1962/3 

26.74 29.54 31.71 34 . 21 39.95 38 . 97 47.56(7) 

o. 15 0. 15 D. 20 0.37 0.46 0. 73 1. D5 

-1. 71 -1.73 - 1.71 -1. 39 -1 . 26 -1.31 -1.26 

-1.21 -0.41 -0.62 -2.70 -2. 46 +2.03 -2 . 93 

-0.23 -0.20 -0. 14 -0.15 - 0 . 12 -0. 13 -D. 13 

23 .59 27.20 29.24 29.97 36.11 39 . 56 43.24(7) 

-'6. 67 -6.85 -7.69 - 8.00 -10.07 -11. 97 - 13.D3(1) 

5.65 5. 92 6.57 6 . 92 8.62 10.26 10. 26< 7> 

1. 02 D.93 1. 12 1. 08 1. 45 1. 71 2.77 

16 . 92 20 .35 21.55 21. 97 26 .04 27 .59 30.21 

I 

1. 20 1. 34 1 . 26 1. 55 1. 81 2 . 13 2 . 60 

7 . 97 8.96 10. 18 11.34 14.72 15.29 15.24 

7 . 67 8 . 64 9 . 83 11.01 14.26 14.97 14.92 

0. 30 0. 32 0.35 0.33 0 . 46 D. 32 D.32 

6.71 9.23 9.06 8.11 8.64 9. 79 11.85 

0. 02 D. D4 O.D4 

~ . 31 0.37 0. 36 0.26 0 . 35 

1 . 55 1. 51 1 . 95 1. 82 1 . D5 1. 46 1. 80 

1. 44 1. 75 1.14 1. 82 2 .28 2 . 49 2 . 43 

D. 13 0.14 

0. 03 O. D3 O. D4 D.05 D. 04 
~ 

1.77 l. 81 I. 77 1. 72 1. 83 2.10 2 . 21 

1. 61 3. 76 3. 20 2 . 44 3 . D7 3 . 57 5.23 

0.29 0.28 0.42 0. 30 0 . 19 0.04 0 . 06 

0.01 

0 . 12 0.09 0.09 0. 08 0.07 0.07 0.09 

0.63 0. 45 0.54 0.59 0 . 60 0.27 0.37 

16.92 20.35 21 .55 21.97 26.04 27 .59 30.21 
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TABLES 4-SA to 4-31 

NON-COKING COAL - ALL INDIA 

EL IIINAT I ON OF D DIIBLE COUNT IN& OF NON-COK IN& COAL USED IN INDUSTRY FOR POWER GENERA !IIIII 
1953/4 TABLE 3A 

A. IIIOUSTRY 

li nina & Quarrying 

Fertilizers & Chemicals 

Cement 

Non-ferrous 

Other (incl. Textiles) 

TOTAL (A) 

B. RAILWAYS 

c. COAL liNES 

TOTAL (A•B•C) 

1955/6 

A. INDUSTRY 

lining & Quarrying 

Forti I izer & Chemicals 

Cnant 

Non-Ferrous 

Other (incl. Textiles) 

TOTAL (A) 

B. RAILWAYS 

c. COAL liNES 

TOTAL (A•B•C) 
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Deliveries 
of non
coking 
coal 

Ill 

1. 45 

0.14 

5. 95 

7.54 

7.01 

1.14 

15.69 

Powa r 
Producli on 
from non
coking 
coal 

TWh 

0.33 

D.09 

0.57 

0.99 

0.12 

0. 12 

I. 23 

TABLE 3C • 

0.35 0.34 

1.65 0.36 

0.15 0.09 

6.05 0.75 

B. 20 I. 54 

7. 30 0.14 

1.27 0. 13 

16.77 I. B1 

mt 
Non-coking 
coal requi
red for 
power 
production 
at 

1 mi/TWh 

D.33 

0.09 

0.57 

0.99 

0.12 

D. 12 

1. 23 

0.34 

0.36 

0.09 

0.75 

1. 54 

0. 14 

0.13 

1. B1 

Usa of non
coking coal 
for purposes 
other than 
power gene
ration 

mt 

1.12 

. 0. 05 

5.38 

6.55 

6.69 

1. 02 

14.46 

D.OI 

1. 29 

0. 06 

5.30 

6. 66 

7. 16 

1.14 

14. 96 



1954/5 TABLE 38 
Deliveries Power Ml Usa of non-
of non-cok- Product ion Non-coking cokin1 coal 
ini coal from non- coal re qui- for purposes 

coking r ad I or other than 
coal powa r power 

production generation 
at 

•I TWh 1 •tiTWh Ill 

A. INDUSTRY 

Mining & Quarrying 

Fart i I izers & Olemicals 

Cement 1. 51 0.34 0.34 1. 17 

Non-ferrous 0.14 0.10 0.10 0.04 

Other (inc I. Texti las) 8.20 0. 82 0.82 5.58 

TOTAL (A) 7.85 1. 08 I. 08 8.79 

B. RAILWAYS 6.62 0. 11 0. II 8.51 

c. COAL MINES 1. 20 0.12 D. 12 1. DB 

TOTAL (A+B+C) 15.67 I. 29 1.29 14. 3B 

1956/7 TABLE 30 

A. INDUSTRY 

Mining & Quarrying 

Fertilizer & Chemicals 0.67 0.36 0.38 0.31 

Cement 1. 84 0.40 0.40 1. 44 

Non- far r ous 0. 18 O.OB 0.08 D. I 0 

Other (incl. Texti las) 5.57 D. 77 0. 77 4.80 

TOTAL (A) 8.26 I. 81 1.81 8.85 

B. RAILWAYS 7. 80 0. 13 0. 13 7.87 

c. COAL MINES 1. 33 0. 13 0. 13 1. 20 

TOTAL (A•B•C) 17.39 1. 87 1. 87 15.52 

(continued) 
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TABLE 4-3A to 4-31 (continued) 

NON-COKING COAL - ALL INOlA 

ELIMINATION OF DOUBLE COUNTING OF NON-COKING COAL USED IN INDUSTRY FOR POWER GENERATI., 

1957/B 

A. INDUSTRY 

Mining & Quarry ina 

Forti I izor & chemicals 

Cement 

Non-ferrous 

Other (incl. Tuti Its) 

TOTAL (A) 

8. RAILWAYS 

c. COAL MINES 

TOTAL (A+ 8+C) 

1959/60 

A. INDUSTRY 

linin& & Quarryi ne 

Forti I izor &Chemicals 

Cement 

Non-ferrous 

Other (incl. Tnli las) 

TOTAL (A) 

8. RAILWAYS 

c. COAL liNES 

TOTAL (A+8+C) 

232 

TABLE 3E 

Deliveries 
of non
coking 
coal 

mt 

o. 73 

2.12 

D. 23 

8.19 

9.27 

8. 79 

1. 47 

19.53 

Power 
Production 
from non
cokina 
coal 

TWh 

0.36· 

0.47 

0.08 

D. 74 

1.65 

D. 15 

D. 13 

1. 93 

TABLE 3G 

-
0. 73 0.47 

2. 33 0.51 

0. 22 0.09 

5. BD D. 72 

9,. 08 1. 79 

11 • 13 0. 12 

1. 69 D. 14 

21.90 2.05 

mt 
Non-coking 
coal requi
red for 
power 
product ion 
at 

1 mt/TWh 

0.36 

0.47 

0.08 

0. 74 

1. 65 

0.15 

0. 13 

1. 93 

0.47 

0.51 

0.09 

0.72 

1. 79 

0.12 

0.14 

2.05 

Use of non
coking coal 
for purposes 
other than 
power gene
ration 

mt 

0. 37 

1. 65 

0. 15 

5.45 

7.62 

8.64 

1. 34 

17.60 

D. 26 

1. 82 

0.13 

5.08 

7.29 

11.01 

1. 55 

19.85 



195 B/9 TABLE 3F 
Deliveries Power mt 
of non-cok- Production Non-coking 
ing coal from non- coal requi-

cok i rig red for 
coal power 

production 
• t 

mt TWh 1 mt /TWh 

A. INDUSTRY 

Mining & Quo rry i ng 

Fortilizers & chomicols D. 77 0.41 D. 41 

Cement 2. 15 D. 41 0.41 

Non-ferrous 0.23 0.09 0.09 

Other (inc I. Textilos) 5.55 D. 6B 0. 6B 

TOTAL (A) B. 70 1. 59 1. 59 

B. RAILWAYS 9.99 0. 1 B 0. 1 B 

c. COAL MINES 1.5B 0.32 0. 32 

TOTAL (A+B+C) 20.27 2. 07 2. 07 

196 0/1 TABLE 3H 

A. INDUSTRY 

Mining & Quarrying 0.02 

Fertilizer & chomi cals D.B9 0. 54 0.54 

Cement 2. 77 0.49 0.49 

Non-ferrous 0.1 B 0.08 0.08 

Other (inc I. Texti los) 5. 60 0. 78 0.78( 1) 

TOTAL (A) 9.46 1. 89 1. B9 

B. RAILWAYS 14.43 0. 11 D.17( 2) 

c. COAL MINES 1. 96 D. 15 0. 15 

TOTAL (A•B+C) 25 .B5 2. 15 2. 21 

(1) Approximate figure;specific consumption works out to 1.07 kg/kWh 

(2) Actual figure; specific consumption works out at 1.55 kg/kWh. 
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Use of non-
cokinR coal 
for purposes 
other than 
power 
aeneration 

mt 

0.3B 

1. 74 

0.14 

4.B7 

7. 11 

9.B3 

1. 2B 

18.20 

0.02 

0.35 

2. 28 

D. 10 

4.82 

7.57 

14.26 

1. B1 

23.64 

(continued) 



TABLE 4-3A to 4-31 (continued) 

NON-COKING COAL - ALL INDIA 

EL 1111 NAT I ON OF DOUBLE COUNTING OF NDN-COK INS COAL USED IN I NOUSTRY FOR POWER GENERAl I. 

1961/2 

A. INDUSTRY 

llinina & Quarrying 

Ferti I izer & Chemicals 

Cement 

Non-Ferrous 

Otha r (includina tax-
t i les) 

TOTAt(A) 

B. RAILWAYS 

c. COAL MINES 

TOTAL (A+B+C) 

Z34 

TABLE 31 
Deliveries 
of non
cokina 
coel 

mt 

0.04 

0. 71 

2.96 

0.09 

6.57 

1 0.37 

15.05 

2.29 

27.71 

Power 
Production 
fro• non
cokina 
coal 

TWh 

D. 71 

D.47 

0.09 

0.90 

2.11 

0.08 

0.18 

2.41 

mt 
Non-coking 
coel requi
red for 
power 
product ion 
at 

1 mt/TWh 

D.71 

D.47 

O.D9 

0.90 

2.11 

D.08 

0.16 

2.41 

Use of non
coking coal 
for purposes 
other than 
power gene
ration 

mt 

0.04 

2.49 

5.67 

8.20 

14.97 

2.13 

25.30 



1962/3 TABLE 31 

Del ivarias Power mt Use ol non-
of non-cok- Product ion Non-cokinll cokln11 coal 
ing coal from non- coal requ i- lor purposes 

cok i n11 r ad I or othar than 
coal power power 

product ion a ana ret ion 
at 

ml TWh tmiiTWh All 

A. INDUSTRY 

Mining & Quarrying 0.04 0. 04 

Fertilizer & Chemicals 0.74 0.74 0.74 

Cement 2.85 0.42 0.42 2. 43 

Non-Ferrous 0.08 0.08 0.08 

Other (including Text i les)8.39 0. 98 0.98 1. 41 

TOTAL(A) 12. I 0 2. 22 2.22 9. 88 

B. RAILWAYS 15.03 0.08 0.08 14.95 

c. COAL MINES 2.80 0. 20 0.20 2. 80 

TOTAL (A•B•C) 29.93 2.50 2.50 27.43 
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TABLE 4-4 

NON- CDK lNG COAL - 1 960/1 - BY STATES 

( M i I I ion Tonnes) 

PRODUCTION- TRADE- TRANSFORMATION- CONSUMPTION 

PRODUCTION 

Of which: Middlings. 

BALANCE OF EXTERNAL TRADE 

STOCK CHANGES (2) 

BUNKERS 

TOTAL INTERNAL CONSUMPTION 

All Andhra Assam West Bihar 
Ind-ia Pradesh Bengal 

39.95 

0.46 

2.57 

-1.26 -0.20 

-2.46 -0.01 

-0.12 -0.04 

36. 11 2.32 

0.70 16.23 

-0.04 -10.12 

•0.01 0.35 

- 0.06 

0. 67 5. 70 

11. 94 

0.48 

-4. 81 

-1.51 

5.52 

Gujarat 

+3.67 

3.67 

CONSUMPTION FOR TRANSFORMATION -10.07 -0.29 -1.76 

1. 68 

-2.74 

1. 39 

-1. 19 

1. 19 Of Which: Thermal Plants 

Soft Coke 

Manufacturing 

TOTAL INTERNAL FINAL 
CONSUMPTION. 

A. CONSUMPTION BY ENERGY SECTOR 

Coal Mines 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION 

Of which: Railways. 

Waterways 

I NOUST RY 

Of which: Mining & Quarrying 

Fertilizer & 
Chemicals 

Structural Clay 
Products 

Cement 

Non-Ferrous 

Textiles 

Other 

AGRICULTURE. 

DOMESTIC 

COMMERCIAL 

GOVERNMENT 

TOTAL INTERNAL FINAL 
CONSUMPTION 
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B.62 

1. 45 

26.04 

I. B1 

14.72 

14.26 

0.46 

8. 64 

0.02 

0.35 

I. 05 

2. 28 

0.04 

1. 83 

3.07 

0. 19 

0.01 

0.07 

0.60 

26.04 

0.29 

2. 03 

0. 08 

1. 20 

1. 20 

0.73 

0.02 

0.03 

0.22 

0. 12 

0.34 

0.02 

2.03 

0. 67 

0.03 

0. 38 

0. t3 

0. 15 

0. 23 

0. 05 

0. 18 

0.01 

0.02 

0. 67 

0.10 

3.94 

0.80 

1. 74 

1. 50 

0. 24 

1. 18 

0.02 

0. 14 

0.06 

0.96 

0.07 

0. 15 

3.94 

1. 35 

2.78 2.48 

BREAKDOWN OF 

0. 50 

1. 49 

1. 42 

0.07 

0. 72 

0. 02 

0.07 

0.29 

0. 04 

0.30 

0.02 

0.05 

2.78 

1. 1 0 

1. 1 0 

1. 37 

0.14 

0.04 

0.47 

0. 71 

0. 01 

0. 01 

2.48 

(1) Represents washery losses (rejects). 

Kerala 
\1 

•0.14 

0. 14 

0. 14 

• 

Mahar a
sh t r a 

0.82 

•2. 73 

-0.01 

"-O. 01 

3.53 

-1 . 24 

1 .24 

Madhya 
Pradesh 

6.74 

-0. 02( 1) 

-2.89 

-o. 44 

3. 41 

-0.66 

0.66 

2. 75 L 2.29 

FINAL CONSUMPTION 
INTERNAL , 

I 
0.04 

1. 41 

o. ~ I - ... J. 41 
0. 12 1

f 

0.01 

' I' 

0. 01 t 

0. 79 

0.04 

0. 30 

0.45 

\ ~0.05 .. 
2. 29 

0. 14 

0.32 

1. 70 

1. 70 

0. 71 

0. 06 

0.27 

0.27 

0.11 

0.02 

2.75 

Madras 

•1. 63 

-o. 01 

1. 62 

-0.35 

0.35 

1. 27 

0.82 

0.82 

0.44 

0. 01 

0.06 

0.32 

0.01 

0.04 

0. 01 

1. 27 

Mysore Orissa 

0. 90 

·0.68 -0.25 

-0.05 

0. 68 0.60 

-0.10 -0.10 

0.1 0 

0. 58 

0.41 

0. 41 

0. 17 

0. 16 

0.01 

0.58 

0.1 0 

0. 50 

0.04 

0. 30 

0. 30 

0. 16 

o_ ot 

0.05 

0.08 

0. 01 

0. 01 

o. 50 

(2)- means increase in stocks. 

' I 

Punjab Rajas
than 

0.05 

•1.63 +1.42 

1. 63 1. 47 

-0.12 -0.24 

0.12 

1. 51 

0.74 

0. 74 

0.55 

0. 01 

0. 18 

0. 15 

0.06 

0. 17 

0.08 

0. 14 

1.51 

0. 24 

1. 23 

0.83 

0.83 

0.34 

0. 02 

0. 01 

0.24 

0.04 

0.03 

0.02 

0.04 

1.23 

U t t a r 
Pradesh 

•4. 58 

4.58 

-9.95 

0.95 

3.63 

2.48 

2.48 

I. 00 

0.09 

o. 28 

0.07 

0.17 

0.39 

0.07 

0.08 

3.63 
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Delhi 

• 0.54 

0.54 

-0.31 

0.31 

0.23 

0.21 

0.03 

0.05 

0.07 

0.06 

0.01 

0.23 

Tripura 

• 0. 01 

0.01 

0.01 

0. 01 

0. 01 

0. 01 

0.01 



TABLE 4-5 

METALLURGICAL COKE - ALL INDIA 

(Mi IIi on Tonnes) 

PRODUCTION- TRADE - TRANSFORMATION - CONSUMPTION 

1953/4 1954/5 1955/B ~ 9956/7 1957/8 1958/9 1959/60 1960/1 1961/2 1962/3 

I 7.99 
PRODUCT I ON 2.17 2. 43 2. 59 2.55 2.69 3.33 4. 41 5.21 7. 12 

Of Which: Coke Ovens (1) 1.74 2. 01 2. 08 2. 01 2.08 2.60 3.65 4.50 B. 23 7. 03 

Marchant Coke Ovens D. 28 0.23 0. 28 0. 30 0.34 0.44 0.52 0. 81 0.64 
0.27 

Beehive Ovens 0.15 0.19 0.23 0.31 0.39 0.32 0.19 0.28 0.32 
0.27 

BALANCE OF EXTERNAL TRADE -0.03 -0. 03 -0.02 
~ -"':o. 02 -0.04 -0.03 -0.03 -0.01 -0.01 -0.01 

STOCK CHANGES (2) -0.07 -0.20 -0.18 -0.31 -0.11 -0.21 +0. 05 -0. DB -0.05 
• -0.20 

TOTAL INTERNAL CONSUMPTION 2.07 2.20 2.41 ·f 2.34 3.19 4. 17 5.25 7. 03 7. 93 
2.33 

CONSUMPTION FOR TRANSFORMATION -0.61 -0.66 -0.63 -0.66 -0.62 -1.23 -1.91 -2.13 -2.37 
·0.63 

' 1. 88 2. 13 2.37 
In Blast furnaces (3) 0.61 D.66 0.63 I 0.63 0.66 O.B2 1.23 

• In Thermal Plants I 0.03 

TOTAL INTERNAL FINAL CONSUMPTION 1:46 1.54 i 2.37 2.94 3.34 4. 90 5.58 
1. 78 1. 70 1. BB 

BREAKDOWN OF INTERNAL F I HAL CONSUMPT I ON• I~"'""'-
1' I . 

' 0.04 0.05 
RAILWAYS 

INDUSTRY 2.37 2.94 3.34 4. 86 5.51 
1.46 1.54 1. 78 1. 70 1.68 

Of Which: Ferti I izars(4) (0.20) 0.22 0.22 0.23 0.23 
(0.16) (0.20) (0.20) (0.20) (0.20) 

Iron & Steal (5) -1.50 2. 17 2. 72 3. 12 4. 63 5.28 
1.30 1. 34 1. 58 - 1.48 

TOTAL INTERNAL FINAL CONSUMPTION 2.94 3.34 4. 90 5.58 
1.46 1. 54 1. 78 1. 70 1. 68 2.37 

(1) Steel Plants and Sindri 
l2)- Means increase in stock 
3) Represents coke equivalent 

(4) Sindri 
of Blast Furnace Gas produced 

(5) Excluding the quantities considered as transformed into blast furnace gas (CI note 3) . 

( ) Means estimated ligures. ~ 
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TABLE 4-6 

METALLURGICAL COKE - 1960/1 - BY STATES 
(Mi II ion Tonnes) 

PRODUCTION- TRADE- TRANSFORMATION- CONSUMPTION 

Behive Ovens 

BALANCE OF EXTERNAL TRADE 

STOCK CHANGES (2) 

TOTAL INTERNAL CONSUMPTION 

0.19 

-0.01 

+ 0. 05 

5.25 

CONSUMPTION FOR TRANSFORMATION -1.91 

Of which: In Blast Furnaces< 3 > 1.88 

In Therma I Plants 
TOTAL INTERNAL 
FINAL CONSUMPTION 

0.03 

3.34 

+0. 01 

0.01 

0. 01 

+0.01 

0. 01 

0. 01 

-0.05 

+ 0. 02 

1.72 

-0.73 

0. 71 

0.02 

0.99 

-0.40 

+ 0. 03 

1. 85 

-0.67 

0.67 

1. 18 

~· ) 

t 
I 

+ 0. 03 J 
~· .. 

0.03 ' 

0. 03 

+0.05 

0.05 

0.05 

0.67 

0.87(B) 

+0. 09 

o. 76 

-0.30 

0.30 

0.46 

+0. 02 

0.02 

0. 02 

+0.09 

0. 09 

0.57(9) 

0.57(9) 

-0.07 

0. 50 

-0.03 -0.18 

0.03 

0.08 

0.17 

0.01 

0.32 

+0.10 +0. 01 +0. 09 tO.OI 

o. 10 0.01 0.09 0.01 

0.10 0. 01 0.09 0.01 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

RAILWAYS ( 1 0) 

INDUSTRY 0. 01 ll.01 0.99 1.18 

,/"'I 

0. 03 l 0.05 0.46 0.02 0.08 0.32 o. 10 0. 01 0.09 0.01 

Of which: Fert i I izers 

3.34 

0.22 

3.12 

0.22(11) - • 

0. 03 - ;· 0~05 Iron & Steel <12 > 
TOTAL INTERNAL 
FINAL CONSUMPTION 3.34 

(I) Steel plants & Sindr i 
(2)- means increase in stocks 

0. 01 0.01 0.99 0.96 

0.01 0.01 0.99 1. 18 

(3) Represents the coke equivalent of Blast furnace gas produced. 
(4) Ourgapur Steel Plant & Indian Iron and Steel Co. 
(5) Ourgapur Coke Oven 
(6) Tala Iron & Steel Co. and Sindri Fertilizers. 
(7) Giridih Coke Plant, Bararea Coke Plant, Lodna Coke Plant 

Loyabad Coke Plant. 

240 

0.48 0. 02 0.08 0.32' 0.10 0. 01 0.09 0.01 

0.03 0.05 0.46 0.02 0.06 0.32 0.1 0 0.01 0.09 0.01 

\ 
r 

(8) Bhilai Steel Plant 
(9) Rourkala Steal Plant . . f coke durin& the year and this quantity 

(10) Railways consumed0.04 mrllron.tonn~! 1 ° 0 
& Steal" 11 break-up fiauru for the 

is included in the ligures aaarnst ro 
States are too small to be uhrbrtad separately. 

(11) Sindri Fertilizers . d 1 lormad into blast furnace au. 
(12) Eacludina tha quantitias consrdara •• rans 
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TABLE 4-7 

NON-METALLURGICAL COKE -ALL INDIA 

(Million Tonne) 
PRODUCTION - TRADE - CONSUMPTION 

.. 
1953/4 

1. 64 

( 0 0 1 0) 

1. 54 

-D. 01 

,I 
1954/5 -tl5~5_c:/6~_!..:19o;:5~6:..,17.:.__!..:19::,:5:..:.7:...1B:::..__:._19::,:5~8:..,1!,9 _!..19::.:fc..::D'-/~60:.__!..:19~6~0/c_;lc_l-'19~6e!_1/:..:2!....__1:..;9~6!._21::.:;_3 

PRODUCTION 

01 which: Gas Works 

Soft Coke Manufacture 

BALANCE OF EXTERNAL TRADE 

STOCK CHANGES ( 1 ) -0.2 0 

1. 75 

(0. 12) 

1. 63 

-0.02 

-0. 17 

I· a1 

t ::) 
b. 02 

l.IO 

1. 5~ 1.69 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION I 
TOTAL INTERNAL FINAL CONSUMPTION 1 0 43 

DOMESTIC 1.56 {1.69 

1.58 11.69 

1. 43 

TOTAL INTERNAL FINAL CONSUMPTION 1 0 43 

(1) ~means increase in stocks '-..~ . 
( ) means estimated figures 

TABLE 4-8 

NON-METALLURGICAL COKE - 1960/1 - BY STATES 

( Mi II ion Tonnes ) 
PRODUCTION - TRADE - CONSUMPTION 

All 
India 

West 
Benga I 

Bihar 

I 

i 

PRODUCTION: 

Of which: Gas Works 

1. B9 

0. 13 

1.76 

0.18 1.64 

o.os<2l { 

Soft Coke Manufacture 

BALANCE OF EXTERNAL TRADE 

STOCK CHANGES(!) 

-0.02 

-D. 03 

o. 12 1.64 I 

+D. 83 -I .50 

-0.03 

TOTAL INTERNAL FINAL CONSUMPTION 1. 84 1.01< 41 0.11<
41 

DOMESTIC 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION' 
I 

1.84 1.01 0.11 

TOTAL INTERNAL FINAL CONSUMPTION 1. B4 1. 01 0. II 
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( 1 ) 
( 2 ) 
( 3 ) 
(4) 

-means increase in stocks 
Oriental Gas Company, Calcutta. 
Bombay Gas Company, Bombay. 
Includes despatches by Road. 

GUjarat 

• 
+0.04 

0.04 

0.04 

0.04 

1 0 B2 1 0 87 2 0 03 

(0.12) 0.11 0.12 

1.70 1.76 1.91 

-0.03 -0.03 -0.03 

• 0 0 16 • D. 04 '0. 06 

1. 95 1. BB 2.06 

1. 95 1. 66 2.06 

I. 95 1. 86 2.06 

Mahara- Madhya Madras 
shtra Pradesh 

0.07 

0.07( 3) 

+ 0. DB 

0. 15 

0. 15 

0 0 15 

+0.02 

0.02 

0. 02 

D. 02 

• 0. 01 

0. 01 

0.01 

0. 01 

1 0 95 

0. 12 

1. 83 

-0 0 03 

• 0. 06 

1. 96 

1 0 9B 

I . 98 

1 0 89 

0. 13 

1. 76 

-0.02 

-0.03 

1. 84 

1. 84 

I. 84 

I. 98 

D. 13 

1. 85 

-0 . .04 

-0. DB 

1. 86 

1 0 86 

1. 86 

Orissa Punjab Rajas-

tO. 01 

0.01 

0.01 

0.01 

• 0. 02 

0 0 02 

0. 02 

D. 02 

than 

• 0. 02 

0.02 

0. 02 

0.02 

2.27 

0. 12 

2 0 15 

-0. 03 

-0. 10 

2.14 

2 0 14 

2.14 

Uttar 
pradesh 

Delhi 

t0.16 +0.29 

243 

0 016 

0 0 16 

0. 16 

0.29 

0.29 

0.29 



TABLE 4-9 

CRUDE PETROLEUM- All INDIA 
(Thousand Tonnes) 

PRODUCTION- TRADE - TRANSFORMATION - CONSUMPTION Y 

PRODUCTION 

Crude plus associated Gas 
Associated Gas 
Crude Production (frae from Gas) 
lmpo r t 
Exports 
Stock Changes 
Total Internal Consumption 
Consumption for Transformation 

TOTAL INTERNAL FINAL CONSUMPTION (including refinery fuel & losses) 

• Stock chanaes includad in consumption for transformation 

TABLE 4-10 

PETROLEUM PRODUCTS - All INDIA 
(Thousand Tonnes) 

PRODUCT I ON 

1950/1 

254 

• 
254 

-254 

1951/2 

2 

263 

• 
263\ 

-263 

1950/1 1951/2 

11952/3 

J ~ 
) 

259 

259 

-259 

t' -

1953/4 

4 

273 

• 
273 

-273 

1954/5 

5 

313 

126.0 

• 
1573. 

-1573 

1955/6 

6 

365 

3211 

-22 

:i554 
-3554 

1956/7 

7 

411 

3936 

•20 

4367 

-4367 

1957/8 

8 

439 
4499 

-32 

4906 

-4906 

1958/9 

9 

444 

4763 

• 3 

5210 

-5210 

1959/60 

1 0 

452 

5185 

-37 

5600 

1960/1 

11 

459 
5764 

-77 
6166 

-5600 -6166 

1961/2 

12 

596 

5981 

• 4 

6581 

-6581 

1962/3 

13 

1184 

5983 

- 2 
7125 

-7125 

PRODUCTION 1952/3 1953/4 1954/5 1955/6 1956/7 1957/6 1956/9 1959/60 1960/1 1961/2 196213 

Crude Oil Treated in Refineries 
Refinery fue~s and losses 
Total Production of Products (excludi~g refinery fuel) 
Substitute Fuels (Power Alcohol & B•.nzol) 

TOTAL PRODUCTION OF PRODUCTS (excludin& refinery fuel) 

A- ENERGY .PRODUCTS 
Motor_ Spirit (1) 

Aviation & Jet fuel 
Hi&h Speed Diesel Oi I (HSDO) 
li&ht Diesal Oi I (LOO) 
Fuel 0 i I 
Kerosene 
liquified Petroleum Gas (LPG) 
Naphtha 

Others (include vaporizing & substitute fuels) 
Total Energy Products 

B- NON-ENERGY PRODUCTS 
Lubricatlna Oils 
Other 
Total Non-Eneray Products 

TOTAL PRODUCTION OF PETROLEUM PRODUCTS (excluding refinery fuel) 

(I) Including Power Alcohol and Benzol,l957/8 to 1962/3 . 

Z44 

254 

-34 

220 

220 

50 

18 
25 

16 

52 

4 
165 

16 

39 

55 

220 

263 
-17 

246 

246 

259 
-21 

2;1.8 

238 

49 _ L. 
18 

26 

18 
52 

6 

45 

18 

29 

20 
51 

169 5 

168 
22 
55 16 

71 ~ ~· 
246 70 

238 

273 
-19 

254 

254 

51 

18 

31 

16 

61 

5 

182 

15 

57 

72 

254 

1573 

-232 

1341 

1341 

3554 

-313 

3241 

3241 

4367 

-337 

4030 

4030 

PRODUCTION BREAKDOWN. 

347 

140 

130 

432 
187 

5 
-1241 

17 

83 
I 00 

1341 

838 

346 

276 
11 07 . 

473 

7 
3047 

17 

07 
194 

3241 

982 

2 
480 

286 

1456 
561 

7 

3775 

17 

238 

255 

4030 

4906 
-378 

4528 

28 

4556 

1 053 

7 
636 

357 

1 602 
617 

2 

6 

4280 

17 

259 
276 

4556 

5210 

-343 

4867 

25 

4892 

998 

806 

441 

1646 
665 

4 

5 
4565 

19 

308 
327 

4892 

5600 

-299 

5301 

22 

5323 

988 

980 

481 

1664 
783 

6 

4 

4906 

21 

396 

417 

5323 

Z45 

6186 

-339 

5827 

20 

5647 

1 061 

1 079 

534 

1665 
948 

9 

3 

5299 

22 
526 

548 

5847 

6581 
-387 

6214 

18 

6232 

1 091 

1094 

602 

1765 
1053 

12 

2 
20 

5639 

25 

568 

593 

6232 

7125 
-415 

8710 

17 

6727 

1173 

1131 
671 

1906 
1206 

16 

9 
38 

6150 

28 

549 

577 

6727 



TABLE 4-11 

PETROLEUM ENERGY PRODUCTS- ALL INDIA 

(Thousand Tonnes) 

PRODUCTION - TRADE - TRANSFORMATION - CONSUMPTION 

PRODUCTION 

From Crude oil 

From Substitute fuels 

Total 

1950/1 

165 

NA 

165 

•3042 

1951/2 

2 

169 

NA 

169 

• 3341 

195213 

3 

168 

NA 

168 

•3351 

-56 

1953/4 

4 

182 

NA 

182 

•3399 

•53 ~ f 
Balance of External Trade 

Slack Changes 

International Bunkers 

Total Internal Consumption 

Consumption for Trans format ion 
(Diesel & Thermal Electric Plants) 

•3 

-332 

2878 

-63 

•16 

-298 
3313( 1) 

-24J -262 I 

3310( 1) 3465(l) 

-73 -7 2 -72 

TOTAL INTERNAL FINAL CONSUMPTION 2815 3240 3238 3393 

(I) Includes consumption figure ol aviation & jet fuel 
which is not included either in Balance of External 
Trade or Stock Changes as the source is not known. 

TA8LE4-11A 

PETROLEUM ENERGY PRODUCTS- ALL INDIA 

BREAKDOWN BY PRODUCT 

(Thousand Tonnes) 

PRODUCT I ON - TRADE - TRANSFORMATION CONSUMPTION 

• 

1954/5 

5 

1241 

NA 

1241 

•2 857 

) -2 43 

-265 
3693( I) 

-76 

3617 

:--::::::-::-:::-:-::-::--------------~1 ::95~0::_1~1-~1_:9~51~/~2-~19~5~2:;13_ ~ 9543/4 
A MOTOR SPIRIT 2 
PRODUCT ION 

From Crude Oil 

From Substitute Fuel (Power Alcohol & Benzol) 

To I a I 
Balance of External Trade 

Stock Changes 

TOTAL INTERNAL CONSUMPTION 

B. AVIATION & JET FUEL 

PRODUCT I ON 

From Crude Oil 

Balance of Exte·rnal Trade 

Stock Changes 

TOTAL INTERNAL CONSUMPTION 

C. HIGH SPEED DIESEL OIL (HSDO) 

PRODUCT ION 

From Crude Oi I 

Balance of External Trade 
Stock Changes 

International Bunker 

TOTAL INTERNAL FINAL CONSUMPTION 

246 

50 

NA 

•620 

+8 

678 

+77 

-I 

76 

18 

+202 

-15 

-2 

203 

49 

NA 

<755 

•38 

B42 

NA 

NA 

85 

I B 
+262 

-12 

-2 

266 

45 51 

NA • NA 

•797-

-8 

B34 

•8B 

NA 

B8 

16~ ' 

+256 -
-2 
-I 

269 

• 737 • 
•2 0 

BOB 

•93 . 

NA 

93 

• 1B 

•283 

<11 
. I 

311 

I 955/6 

6 

3047 

NA 

3047 

1956/7 

7 

3775 

NA 

3775 

•1383 •1096 

- 203 87 

-293 -373 
4053(l) 4411 

-77 -110 

3976 

1954/5 

5 

347 

NA 

•546 

-73 

820 

+I 03 

NA 

1 03 

140 

•275 

-43 

-1 

371 

4301 

195 5/6 

6 

838 

NA 

+ 2 0 

-5 

B53 

+II 9 

NA 

119 

346 

tl36 

-2 3 
-1 

458 

I 95 7/8 

8 

4252 

28 

4280 

•1116 

- 123 

-427 

4846 

-2 02 

4644 

I 95 6/7 

9B2 

NA 

-11 0 

-13 

B59 

140 

480 

• 95 

+12 

- 1 

5B6 

1958/9 

9 

4540 

25 

4565 

•1239 

- 160 

-414 

5230 

-251 

4979 

1957/8 

8 

1 025 

•2B 

1053 
-208 

-8 

B37 

7 

+ 12 7 

+35 

169 

636 

<125 

+ 11 

-1 

771 

1959160 

I 0 

48B4 

22 

4906 

+1492 

- 200 

-373 

5B25 

-335 

5490 

1958/9 

9 

973 

•25 

998 
-204 

798 

<119 

•74 

193 

B06 

+204 

-56 

-1 

953 

1960/1 

11 

5279 

20 

5299 

+1621 

-76 

-43B 

6406 

-388 

601B 

1959/60 

I 0 

966 

•22 

988 
-183 

-5 

BOO 

•145 

+B6 

231 

9BO 

•1 Bl 

-62 

-2 

1097 

I 961 '2 

12 

5621 

1B 

5639 

•2 07 6 

- 169 

-441 

7105 

-432 

6673 

1960/1 

II 

1041 

+20 

1061 

-2 03 

-7 

851 

•205 

• 71 

276 

1079 

•21 0 
-35 

-2 

1252 

247 

I 961 3 

13 

6133 

17 

6150 

•2527 

98 

-4 7B 

Bl 01 

-453 

764B 

1961/2 

12 

I 07 3 

+I 8 

I 00 I 

-197 

-4 

890 

•367 

-4 7 

320 

I 094 

•3BO 

-19 

-4 

1451 

I 962/3 

13 

1156 

+ I 7 

117 3 

-2 37 

942 

+54B 

-201 

347 

1131 

•600 

-2 6 

-6 

1699 



TABLE 4-TTA(Cont.) 

D. LIGHT DIESEL OIL (LDD) 

PROD OCT ION 
From Crude Oi I 
Balance of External Trade 
Stock ~hanges 
International Bunkers 
TOTAL INTERNAL CONSUMPTION 
Consumption lor Transformation (Diesel Electric Plant) 
TOTAL INTERNAL FINAL CONSUMPTION 

E. FUEL OIL 

PROD OCT ION 
From Crude Oil 
Balance of External Trade 
Stock changes 
International Bunkers 
TOTAL INTERNAL CONSUMPTION 
Consumption lor Transformation (Thermal Electric Plants) 
TOTAL INTERNAL FINAL CONSUMPTION 

F. KEROSENE 

PROD OCT I ON 
From Crude Oi I 
Balance of External Trade 
Stock Changes 
TOTAL INTERNAL FINAL CONSUMPTION 

6. LIQUIFIED PETROLEUM GAS 

PROD OCT I ON 
From Crude Oi I 
Stock Changes 
TOTAL INTERNAL FINAL CONSUMPTION 

H. NAPHTHA - All INDIA 

PRODUCT I ON 
From Crude Oil 
Balance of External Trade 
Stock Changes 
TOTAL INTERNAL FINAL CONSUMPTION 

· I. REFINERY GAS 
PROD OCT I ON 
From Crude Oi I. 
Balance ol External Trade 
Stock Changes 
TOTAL INTERNAL FINAL CONSUMPTION 

l. OTHER PETROLEUM ENERGY PRODUCTS (includes vaporising_ oil) 
PROD OCT ION 
From Crude Oil 
Balance of External Trade 
Stock Cnanges 
TOTAL INTERNAL FINAL CONSUMPTION 

•Represents losses and not stock chonaes·. 

2.48 

1950/1 

25 
•382 

-38 
-17 
352 
-63 
289 

16 
•867 

•22 

-313 
592 

592 

52 
•858 
+29 
939 

4 
+36 
-2 
38 

1951/2 
2 

2B 
•411 

•1 
-33 
405 
-73 
332 

18 
+B98 

-37 
-263 
616 

616 

52 
•984 
+24 

1060 

6 

'31 
•2 
39 

1952/J 

29 
+402 

-14 
-13 
404 

-72 
332 

20 • 

+818 
-21 

-227 
588 

588 

53 
+I 048 

-I 0 
1091 

1953/4 

31 
.406 

-8 

-13 
416 
-72 
344 

' 18 
•792 

•46 
-248 

606 

\ 

81 

•1142 

' -14 J 1189 

.. . 

5 

•32 "' 
-1 

36. 

•• 
5 

•39 
). -2 

42 

1954/5 
5 

130 

•323 
-21 
-11 

421 
-7B 
345 

432 
+530 

-62 
-253 
647 

647 

187 
•1137 

-43 
1281 

5 

•46 
-1 

50 

1955/6 
B 

27B 
•199 

-24 
-19 
432 
-71 
355 

11 07 
-75 
-57 

-273 
702 

702 

473 
+1056 

-95 
1434 

7 
+47 

+I 
55 

195B/7 
7 

2BB 
•221 

-35 
-25 
447 
-80 
367 

1456 
-250 

-84 
-347 

775 

-30 
745 

561 
+985 

•3 
1549 

1 . 

7 
+42 
•5 
54 

1957/8 
B 

357 
•151 

+1 
-38 
473 
-82 
391 

1602 
-1B9 

-98 
-390 

925 
-120 

805 

617 

+I 070 
-66 

1621 

2 

2 

6 
+40 

•2 
48 

t95B/9 
9 

441 

+ 104 
-16 
-28 
503 
-91 
412 

1646 
-133 

-59 
-387 
1 087 
-160 

907 

685 
+ 111 i 

-106 
1670 

4 

-1 

3 

5 
+38 

43 

481 
+127 

-24 
-23 
581 

-100 
461 

1664 
-3 

-94 . 

-348 
1219 
-235 

984 

783 
'1193 

-99 
1877 

6 

6 

4 

+32 
-2 
34 

534 
+ 119 

-12 
-29 
612 

-112 

500 

1665 
+123 

+1 
-407 
1382 
-278 
1108 

948 
•1148 

-94 
2002 

9 

9 

3 
+19 

22 

2.49 

602 
+69 
-18 
-28 
625 

-118 
507 

1785 
+285 
-72 

-409 
1549 
-300 
1249 

1053 
+ 1185 

-12 
2226 

12 

12 

2 

-1 

17 

3 
. + 7 

+7 
1 7 

871 
+10 
•28 
-38 
873 

-119 
554 

1908 
+413 
+39 

-436 
1922 
-300 
1622 

1208 
+1185 

•57 
2448 

16 
-1 
15 

9 

-I 

8 

35 

-1x 

34 

3 
•B 
+2 
13 



TABLE 4-12 

PETROLEUM ENERGY PRODUCTS - BY STATES 

TOTAL INTERNAL FINAL CONSUMPTION - 1 950/1 

( Tho us and Tonnes ) 

Other Total Ener&Y 

Sl. Motor Aviation & (including vapour ising o i I ) Products 
LPG 

No. STATE Spirit Jet Fuel HSD~ •. 1 LDD Fue I Oi I Kerosene 11 
9 1 0 

2 3 4 

1:9l 

7 8 
1 6 358 

Andhra Pradesh 40 11 30 27 140 

260 
2 Assam (including NEFA 

.\. ·eo 2 
Manipur & Tripura) 50 7 28 22 51 637 

215 
2 

3 West Benga I 12 0 59 106 27 1 DB 401 
165 

2 

4 Bihar 53 2 86 19 74 443 
2 

5 Gujarat 53 10 65 95 66 152 
22 

6 Jammu & Kashmir 5 2 10. 5 
249 

7 Kerala 33 57 6 72 BD 
1538 

414 6 2 

8 Mahar ash! ra 169 82 170 121 574 258 

9 MadhK& Pradesh 41 8 75 25 2 105 
498 

1 0 Madras (including Pondichery) 52 7 159 25 79 165 
282 

11 My sore (excluding Goa) 39 5 97 25 15 100 84 

0 r iss a 19- r 4 3 40 
12 1 B 

3 
407 

13 Punjab (including Oellh i & 
12 113 3 

Himachal Pradesh) 77 42 123 34 
2 

139 

35 I 18 8 45 442 14 Rajasthan 30 2 

Uttar Pradesh 112 49 5 183 
15 51 40 - ... 22 

6018 

' 
11 06 2002 9 

ALL INOlA 851 276 1252 500 

Note: The figures above exclude consumption by International Bunkers and Products 
consumed for transformation and consumption by the Energy Sector. l 

251 

250 



S I. 
No. 

STATE 

TABLE 4-13 

PETROLEUM ENERGY PRODUCTS - BY STATES AND BY. SECTORS 

TOTAL INTERNAL FINAL CONSUMPTION- 1960/1(1)(2) 

( Thousand Tonnes ) 

Motor Spirit 

Road Tra- Tot a I 
nsport 

Aviation & 
Jet Fuel 

Air tra- Total 
ns port 

later 
ways 

Road 
trans
port 

HSOO 

Ra i 1-
ways 

lndu!3> Agri-
st ry culture 

& other 

Wata r 
ways 

LDO 

Power(5) lndu! 3 ) 
gena- stry 
ration 

Agri
cult-. 
ure & 
other 

Total Wa tor 
ways 

Fuel 011 

Power ( 5) Ra I I 
aener- ways 
at ion 

lndu!3> Total 
a try 

40 40 11 

--------------------------------------------------------------------1109 
Andhra Pradesh 

2 17 13 32 3 24 28 

2 Assam (includina NEFA. 
Manipur and Tripura) 

3 lest Beneal 

4 Bihar 

5 Gujarat 

8 Jammu & Kashmir 

7 Kerala 

a laharashtra 

9 Madhya Pradesh 

10 Madras (includin& Pondichery: 

11 

12 

13 

14 

lysore (fncludina Goa) 

0 r isu 

Punjab (includin& Delhi 
& Himachal Pradesh) 

Rajasthan 

15 Uttar Pradesh 

ALL INDIA 

Note: (1) 

60 

120 

53 

53 

5 

33 

169 

41 

62 

39 

. 18 

77 

30 

51 

851 

60 

1_20 

53 

53 

5 

33 

169 

41 

62 

39 

. 18 

77 

30 

51 

851 

7 

59 

2 

10 

2 

82 

a 
7 

5 

42 

40 

276 

11 

7 

59 

2 

1 0 

2 

82 

8 

7 

5 

42 

40 

276 

2 

2 

6 

94 

17 

66 

B 

48 

9 

45 

105 

56 

147 

85 

14 

92 

29 
80 

895 

(3) 

The fiaures above ••elude consumption by Internal ion Bunkers and tha 
Enerey sector but Includes t~e consumption for" transformation 
A further breakdown between Industrial sectors wi 11 be found ior All. 1 d' 
1n Table 4-31 n 1a 

252 

4 

41 

2 

2 

3 

1 0 

63 

4 

7 

27 

30 

5 

2 

49 

13 

5 

3 

2 

13 

5 

I 0 

175 

7 

4 

11 

7 

I 0 

8 

13 

7 

7 

8 

3 

15 

12 

113 

'.28 

, I 06 

86 

65 

10 

57 

70 

·~ 78 

159 

97 

~ 19 

i 
,23 

35 .. ,12 

252 

2 

8 

5 

3 

13 

17 

22 

9 

.8 

13 

11 

8 

. 112 

10 

15 ,. 
64 

3 

81 

13 

20 

14 

2 

22 

7 

28 

12 

11 

8 

31 

2 

38 

12 

5 

11 

2 

12 

11 

22 

308( 4). 188 

27 

30 

32 

112 

8 

143 

34 

25 

33 

5 

47 

29 

57 

812 

14 

50 

9 

77 

2 

18 

241 

8 

278 

2 

3 

Bl 

1 08 

72 

88 

58 

524 

2 

87 

15 

3 

12 

8 

4 

7 1022 

2) Vapourising oil shown in col. 1'0 Tabla4-12.is used i.n aarlcultural oactor 
75% LPG shown in col. 9 Table 4-12 is used 1n Domast1c sector and 25!1 in 

t Commercial sector. 3 d f 
I) Probably includes about 19 1 10 tonnes consumed by auto pro ucan or I generation of Electricity. 

.) These quantities are not included In Tabla 4-12. 

ZS3 

82 

110 

75 

84 

72 

815 

3 

87 

15 

3 

13 

9 

8 

1382 

only 

Kerosene 

lndu! 3 >oo••
otry otic 

2 

2 

7 

2 

2 

2 

20 

140 

80 

213 

183 

151 

5 

80 

407 

104 

183 

99 

40 

111 

45 

181 

1982 

Toto I 

140 

80 

215 

185 

152 

5 

80 

414 

105 

185 

100 

40 

113 

45 

183 

2002 



TABLE 4-14 

BLAST FURNACE GAS - ALL 1ND1A 
(Million Cubic Motros) 

PRODUCTION- TRADE - TRANSFORMATION- CONSUMPTION . ' .... 
¥·-

1953/4 1 954/5 55/6 1956/7 . 1957/8 195B/9 1959/60 1960/1 1961/2 196213 

t= 
4063 423 9 5233 7B79 120B6 1476B 1U47 PRODUCT ION 3B99 4207 
4063 423 9 5233 7B79 120B6 1476B 16447 Total 1ntorna1 Consumption 3B99 4207 

23 71B 66B 1130 1686 2337 2B96 3134 -Consumption lor transformation 691 76B 
thormal oloctric plants 

3345 3571 41 03 6193 9749 11 B72 13313 07 TOTAL INTERNAL FINAL CONSUMPTION 3208 3439 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTORS 

53~ 
~ 

191 0 311 0 3719 619 594 734 771 1220 Coko Ovans (Stool Plants) 674 
219 JOB 491 Losses 192 240 

658 1 068 1755 1141 1218 

B. CDNSUMPT 1 ON BY THE OTHER SECTORS I 

6084 7621 8376 

r9 

2443 2346 2674 3885 Industry 2342 2665 
2674 3BB5 6084 7621 B076 469 2443 2346 Of which: Iron & Stool (Steel Plants). 2342 266~ 
4103 6193 9749 11872 13313 307 3345 35 71 TOTAL INTERNAL FINAL CONSUMPTION 320B 3439 l 

I 

I TABLE 4-15 I 
BLAST FURNACE GAS - 1960/1 - BY STATES 

( Mi 11 ion Cubic Metros ) 

I 
PRODUCTION - TRADE - TRANSFORMATION - CONSUMPTION J-

U I tor Madhya 
Orissa Punjab Rajasthan Pradesh Delhi Bujarat Maharashtra Pradesh Madras Mys ore All West 1 nd ia Andhra Assam Bengal Bihar 

2050 1364 ... PRODUCTION 120B6 4679 3993 1 
2050 1364 T-otal 1nlorna1 Consumption 12086 4679 3993 + 

"" 1 B3 46B - Cons1111ption for Transformation 

B96 
Thermal Electric Plants 2337 1123 363 

1B67 TOTAL INTERNAL FINAL CONSUMPTION 9749 3356 3630 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTORS 
232 150 COKE OVENS (Steel Plants) 1910 344 1184 211 419 Losses 1755 1065 60 B. CONSUMPT 1 ON BY THE OTHER SECTORS 

1424 327 Industry 
6084 1947 2386 

327 1424 of which: Iron & Steel 
\ 

896 
(Steel Plants) 6084 1947 2386 1667 TOTAL INTERNAL FINAL CONSUMPTION 9749 3356 3630 

254 
255 



TABLE 4-16 

GAS WORK GAS, COKE OVEN GAS, MERCHANT COlE OVEN GAS - All INDIA 

( Mi II ion Cubic Metres) 

PRODUCTION - TRADE - TRANSfORMATION - CONSUMPTION 

1953/4 195415 1955/6 1956/7 1957/6 1958/9 1959/60 1960/1 1961/2 1962/3 

PRODUCT I ON 

Of which: Gas Works, 

Merchant coke oven 

Coke Oven 

TOTAL INTERNAL CONSUMPTION 

-CONSUMPTION FOR TRANSFORMATION 
THERMAL ELECTRIC PLANTS FROM: 

Coke Oven eas 

Merchant coke oven eas 

TOTAL INTERNAL FINAL CONSUMPTION 

836 

50 

90 

696 

836 

34 

.602 

80 

799 

928 I 

'~I 
35. 1 

894 

893 

50 

90 

753 

893 

6 

887 

BREAKDOWN DF INTERNAL fINAL CONSUMPTION 

A.CONSU,PTION BY THE ENERGY SECTOR 

Merchant Coke Ovens 

losses 

B.tONSU11PTION BY THE OTHER SECTORS 

INDUSTRY 

Of which: Iron & Steel (2) 
(Steel Plants) . 

DOMESTIC 

TOTAL INTERNAL FINAL CONSUMPTION 

(1) See footnote (1) in Table 4-17 

20 

130 

602 

602 

50 

B02 

20 

126 

698 

20 

156 

661 

698 I 661 

50 I 50 

894 -J·. 887 

I 

(2) This includes coke oven 111 used lor underfirine of coke ovens in the 
Steel Plante as tho separate fieurea for this ora not available. 

( ) EstiMated 

Z56 

856 

50 

90 

716 

856 

856 

20 

137 

649 

649 

50 

856 

917 

50 

130 

737 

917 

917 

30 

188 

649 

649 

50 

917 

1161 

60 

140 

961 

1161 

25 

1136 

30 

247 

799 

799 

60 

1136 

1530 

60 

160 

131 0 

1530 

1438 

30 

269 

1 079 

1079 

60 

1438 

2239 2629 

60 60 

220 278 

1959 2291 

2239 2629 

139 116 

28( 1) (28) 

2072 2485 

40 

411 

1561 

1561 

60 

2072 

60 

625 

1740 

1740 

60 

2485 

2916 

60 

308 

2550 

2918 

1 04 

(32) 

2782 

60 

592 

2070 

2070 

60 

2782 

1.57 



TABLE 4-11 

GAS IDRIIS GAS, COKE OVEN GAS, MERCHANT COKE OVEN GAS - 1960/1 - BY STATES 

( Mi II ion Cubic Metres i 
PRODUCT ION - TRADE - TRANSFORMATION - CONSUMPTION 

All lest 
India Andhra Ass a• Bengal 

PRODUCTION 2239 915 

01 which: Bas Ia rks 60 30, 

Merchant coke ovens 220 11 0 

Coke ovens 1959 715 

TOTAL INTERNAL CONSUMPTION 2239 919 

- CONSUII'TION FOR TRANSFORMATION ... THERMAL ELECTRIC PLANTS FROM: 
Coke Oven aas 139 56 

Marchant coke ovens 28 28(1)1 

TOTAL INTERNAL FINAL CONSUMPTION 2072 831 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. 

B. 

CONSUII'TION BY THE ENERGY SECTOR 

Merchant Coke Ovens 40 

Losses 411 

CONSUII'TION BY THE OTHER SECTORS 

I NOUSTRY 1561 
Of which: Iron & Steel 12 (Steel Plants) ) 1561 
DOMESTIC 60 
TOTAL ,INTERNAL FINAL CONSUMPTION 2072 

(1) Originally estimated. Since checked that no gas was used for power 
generation; 28 million cubic metres shown here may be treated as losses. 

(2) This Includes Coke Oven goo used for underfirlng of coke ovens in Steel 
Plants as the separate figures for this are not available. 

258 

20 

138 

843 

643 

30 , 
831 

Maha- Madhya Uttar 
Bihar Gujaret rashtra Pradesh Madras Mysore Orissa Punjab Rajasthan Pradesh Delhi 

J66 30 266 238 

30 

110 -
658 216 238 

768 30 288 238 

18 65 

-
768 30 270 173 

20 

~24 21 28 

524 249 145 

524 249 145 

·- 30-

76 8 30 270 173 

259 



TABLE 4-18 

UTILITY ELECTRICITY- ALL INDIA 
(Mi II ion kWh) 

PRODUCTION (GROSS) 

Hydro 
Diesel 
Thermal 
Of which: Coal 

Fuel o i I 
Gas 

· TOTAL PRODUCT I ON 
Purchase from Non-Uti! ities 
TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR 

Coal Minas & Washaries 
Oil Fields & Refineries 
Power Station Consumption 
Transmission & Distribution losses 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION 

Of which: Rai I ways, 
Tnmways 

I NOUSTRY 

Of which: Mining & Quarryinl 
(Gold only) 
Fertilizer 

AGRICULTURE 

DOMESTIC 
COMMERCIAL 

GOVE~MENT 

Heavy Cham i cal s 
Cement 
Iron & Steel 
Non-ferrous 
Textiles 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

( ) Estimated ligures. 

260 

1951 1952 

2 
1953 

3 

PRODUCTION - TRADE -

2859.1 

219.6 

2719. 1 

2719. 1 

5858.4 

f7 .7 

2799. 1 
21 8. 8 

3102.4 

3102. 4 

6120.3. 

83.1 

2913.9 

21 D. 5 

3572.8 

3572. 8 

6697.2 

86.5 

1954 11955 

4 5 

CONSUMPT 16M 

I 
3236.l 3742.2 

227.! 231.4 

m\s 16\&.9 
4057~1 1618.9 

7521.78592.5 

25.1 17.2 
5B76.1 6203.4 6783.7 7546.1.8609.7 '... ; 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION I 

1224.2 
141.4 

21B.3 

B64.5 

410.0 

357. 1 

52.9 
2832.9 

119. 4 

39.6 

17. 1 

97.8 

1 08. 1 

60.2 
1280. 3· 

11 09. B 
2 03. 0 
595.0 
331.5 

279.5 

5876.1 

1353.2 

155.4 

235.4 

962.4 

439.6 

383.6 
56.0 

2936.2 

119. 0 

41.5 

19.3 

105.0 

102.4 

65.5 

1313.6 

1169.9 

215.2 

628.9 
336.6 

293.7 

6203.4 

13 6B. 0 

181. 4 

272. B 

913. il 

485. 1 

432.3 

52.8 

33 05. 1 

104.6 

39.0 
26.7 

1 04.2 

120.B 
49. 1 

1450.0 

141 0.1 

214. 1 
690.5 

399. 1 

321. 8 

6783.7 

14B3.51694.9 

169.2i 205.2 
' 

311.0! 339.4 

983.3 159.3 

511.4 555.3 

453.J 411.6. 1 

57.8 59.2 

3753.7 r340. 6 

103.8 102.9 
44.4 47.9 

29.1 59.8 , ~ 

138.61137.8 
215.6 369.6 

79.1 139.0 

1579.11145.0 
1563.1't738.6 

23i.IJ254.8 
759.21850.4 
446.2'514.4 

36i.l 390.3 
7546.8 1609.7 

I 

1956 

6 

4294.9 

233.4 

5133.9 

5 026. 9 
(107.0) .· 

1957/8 

1 

5 012. 2 

254.4 

6 042.5 

5872.5 
(370.0) 

9662.2 .11369.1 
18.6 40.4.' 

9680.6 11409.5 

194 0.6 

-· 219.2 

386.4 

1335.0 

583.1 

~25.6 

57.5 
4926.0 

107.4 

51.9 
75.2 

158.2 

460.6 
155.2 

1962. 1 
1955.4 

316.2 

934.1 

545.9 
434.9 

9680.8 

2239.7 

260.3 

455.5 

1523. 9 

621.3 

563. 0 
58.3 

5 769.5 

114.2 

46.9 
76.9 

215.6 
529.0 

176.9 
2 045.3 

2 562. 1 

565.8 
1094.6 

611.5 

507. 1 

11409.5 

1958/9 

8 

5848.1 

298.1 
6847.7 

6269.7 
(578.0) 

12993.9 

35.2 

13029.1 

2577.9 

267.5 

539.8 

1770.6 

614.0 

620.3 
53.7 

6724.2 

117.1 
52.8 

109.9 

255.9 
626.7 

224.2 
2222.5 
3115. 1 

583.5 

1238.0 

682.8 
548.7 

13029.1 

1959/60 

9 

1027.4 

327. 1 
7678.4 

6946.4 
(732.0) 

15032.9 

34.4 
15067.3 

2967.4 

256.0 

60.0 
600.1 

2059.7 

708.1 

652.3 
55.8 

7872.0 

116. 3 

53.7 
2 04. 0 

337.0 
839.0 
384.3 

2430. 1 
35 07. 6 

754.0 

1378.5 
766.2 

612. 1 

15067.3 

196 0/1 
1 0 

7763.6 

366.7 
8724.3 

7905.2 
819. 1 

16854.6 

224.1 
17076.7 

3550.4 

262.0 
58.6 

693.3 

2536.5 

722.6 

664.5 
58. 1 

9003.3 

113. 0 

95.9 
248.2 

441.8 
1101.0 

403.7 

2469.2 
4130.5 

832.9 
1492.3 

847.8 
629.4 

17078.7 

261 

1961/2 

11 

9814.4 

379.7 
9475.9 
8711.4 
764.5 

19670.0. 

367.4 

20037.4 

3928.7 

211.3 

62.4 

813.6 
2775.4 

759.3 

701.2 
58. 1 

11030.9 

112.2 
918.0 
274.7 

518.3 
1571.5 
426.8 

2570.7 
4638.7 

991. I 
169B. 1 

934. 1 
695.2 

20037.4 

1962/3 
12 

11804.5 
383.6 

10176.9 

9165.4 
803.3 
208.2 

22365.0 
471.2 

22836.2 

45 05. 3 

284.4 
63.6 

912.6 
3244.7 

780.4 

722.3 
58. 1 

12705.5 

11 0. 3 
1170.1 
326.6 

589.5 
1777.8 
569.2 

2849.0 
5312.4 

1103.4 
1917.8 
I 048.4 
775.4 

22836.2 



PRODUCTION (GROSS) 

All 
India 

Hydro 7763.6 
Diesel 366.7 
Thorui 8724.3 
TOTAL PRODUCTION 16854.8 
Purchase fro• Non-Utilities 224.1 
Balance of E•ternal Trade 
(Interstate sales) 

TOUL INTERNAL FINAL 
CONSUII'T ION 1707B.7 

A. CONSUII'TION BY THE ENERGY SECTOR 3550.4 
Coal llinas & lasherias 262.0 
Oi I fields & Rafinarias 
Power Station Consumption 
Trans•lssion & Distribution 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION 
Of which: 

I NOUSTRY 

Ra i lwayo 
Tn11way1 

Of which: llinin1 & Quarryinl 
(Gold only) 
Far I i I i zar 
Haavy Chemical 
Ce•ent 
Iron & Staal 
Non-Fa rrous 
Tutiles 
Othar 

AGRICULTURE 
DOMESTIC 
CDIIIIERC I AL 
GOYERHIIENT 

TOTAL INTERNAL FINAL 
CONSUMPTION 

58.8 
693 .. 3 

2538.5 

722.8 

864.5 
58.1 

9003.3 

113.0 
95.9 

248.2 
441.8 

1101.0 
403.7 

2489.2 
4130.5 
832.9 

1492.3 
847.8 
629.4 

17078.7 

TABLE 4-19 
UTILITY ELECTRICITY- 1960/1 - BY STATES 

(IIi II ion kWh) 

Andaman 
& Nita

bar 

2 

Andhra 
Pradesh 

3 

Asaa11 In
ciudinl 
lanipur & 
Tripura 

4 

Bihar 

5 

Guja rat 

a 7 
PRODUCTION - TRADE - CONSUMPTION 

I 
rola 

·I 

748.8 
5.5 

145.8 
900.1 

20.9 
17.0 

143.7 
43.8 

1408.5 
1598.0 
175.8 

-446.8 

43.5 11.8 

1.5 
1.5 

1.5 

0.3 

0.2 
0. 1 

0.8 

0.8 

0.4 
0. 1 

0. 1 

1.5 

Z6Z 

-121.1 

779.0 

22B.7 
5.4 

15.9 
23.3 

164.1 

14.2 

14.2 

358.0 

47.7 
19.9 

46.1 
244.3 
54.8 
70.8 
30.2 
22.3 

779.0 

37.8 

37.9 1325.0 

62.3 
1208.1 
1271. 4 

1. 0 

1272.4 

o. 1 

•17.5 

61.1 

BREAKDOWN OF INTERNAL FINAL·CDNSUIIPTION 

7.3 

1.3 
8.0 

3.8 

3.8 

8. 1 

8.1 

11.0 
4.4 
3.2 

37.9 

557.1 288.1 
121.5 

89.8 
336.0 

22.4 

22.4 

837. 1 

2.4 
122.6 
371.5 
29.3 
1.4 

108.8 
18.3 
44.3 
29.9 
15.9 

1325.0 

82.3 
206.8 

18.7 

16.7 

788.8 

13.8 
44.0 

454.7 
278.5 

19.6 
71.8 
31.7 
·54. 9 

1272.4 

10.0 

0.5 
9.5 

22.1 

0. 1 
22.0 

0. 7 
22.5 
1.0 
4.8 

61.1 

I. 3 

18.8 
01.0 

'2.4 

30.8 
8.4 

1
42.5 
18.3 
:51.1 

3.8 
18.2 

118.1 

llaha
raoht ra 

9 

Madhya 
Pradeoh 

10 

1365.0 23.3 
88.3 24.1 

1834.7 • 429.8 
3288.0 477.0 

2.2 
-31.4 

3238.8 

561.7 

1.8 
41.7 

135.8 
382.3 

355.5 

345.5 
10.0 

1792.4 

48.4 
5.2 

72.2 
2.8 

884.2 
799.5 

14.8 
281.1 
198.3 
55.0 

3238.8 

+ 27.0 

504.0 

112.3 
14.1 

31.0 
87.2 

7.7 

7.7 

279.5 

4.8 
115.7 

0.1 
36.7 

122.2 
3.8 

45.4 
20.8 
34.4 

504.0 

Madras 
includ-
1 ng Pon
dicharry 

11 

1782.8 

418.0 
22 00. 8 

-25.3 

2175.5 

442.4 

62.5 
379.9 

50.4 

50.4 

931.7 

28.8 
118.7 

4.0 

228.3 
551.8 
388.0 
155.7 
158.8 

49.5 

2175.5 

llyso 11 

12 

1 003.4 
19.3 

1 022. 7 

•50.0 

1 072. 7 

118.3 

14.8 
161.5 

6.3 

8.3 

687.0 

113.0 
27.9 
0.7 
8.2 

278.7 

52.0 
207.5 
28.7 
75.3 
21.3 
77.8 

1 072.7 

0 r i ssa 

13 

483.8 
6.0 

489.8 
44.8 

t35.0 

589.6 

73.0 
2.0 

3.7 
87,3 

1.8 

1.8 

484.2 

36.9 
107.8 
220.4 

0,4 
88. 7 
0.8 

18.3 
7.8 
3.8 

569.8 

Z63 

Punjab 
Including 
Himachal 
Pradesh & 

Delhi 
14 

966.5 
47.9 

278.8 
1293.0 

-35.7 

1257. 3 

297.5 

26.7 
270.8 

24.2 

24.2 

480.0 

1.8 
39.0 

37.0 
402.2 
79.8 

187.9 
135.0 
72.9 

1257.3 

Rajasthan 

15 

38.1 
62.2 

100.3 
0.2 

•22.7 

123.2 

2 9. 5 

4.3 
25.2 

8. 1 

8.1 

20.6 

5.1 
14.9 
3.8 

20.7 
15.9 
24.8 

123.2 

Uttar 
Pradesh 

16 

440.1 
26.1 

786.2 
1252.4 

1252 .4 

276,8 

59.6 
217.0 

39.8 

39.8 

484.1 

1.4 
1.0 
9.4 

147.1 
305.2 
200.0 
122.7 
74.8 
74.4 

1252.4 

West 
Bonaal 

17 

160.0 
8.2 

2150,1 
2318.3 

•471.8 

2790.2 

383.7 

117.2 
1.0 

130.7 
114.8 

169.4 

121.3 
48.1 

1667. 8 

107 .a 
7.5 

120.8 
20.2 

587.1 
824.8 

0.6 
353.5 
115. 8 
119.4 

2790.2 



TABLE 4-2 0 

NON-UTILITY ELECTRICITY (SELF-GENERATION) - ALL INDIA 
(Mi II ion kWh) 

1951 1952 1953 1954 1955 1956 1957/8 1958/9 1959/60 196 0/1 1961/2 1962/3 

2 3 4 5 6 1 8 9 1 0 11 12 

PRODUCTION - TRADE - CONSUMPTION 
3292.6( 2 ) TOTAL PRODUCTION(1) 1732.3 1962.6 2066.3 2122. 1 2278.4 2267.9 2 3 86.8 2528. 1 2881. 1 3567.2 3941.5 

-Sales to Utilities -17.7 -83. 1 -86.5 -25.0 -17.3 -1 8. 6 -38.9 -30.0 -21.4 -217.9( 3 ) -367.4 -471.2 

TOTAL INTERNAL FINAL CONSllotPTION 1714.& 1879.5 1979.8 2097.1 ' 2~61 .1 2269.3 2347.9 2498. 1 2859.7 3074.7 3199.9 3470.3 

BREAr.OOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 157.4 161 . 3 180.6 218.8 

Co.11 Mines 120.9 125.7 126.0 124.8 126.7 133.2 129.9 132. 1 145.4 148.1 165.2 202.1 

0 i If i e Ids & Refineries 12.0 13.2 15.4 16.5 

B. CONSUMPTION BY THE OTHER SECTORS '-,. i 
I 

TRANSPORTAl ION 

A a i I ways 76.8 79.0 82.4 67.4 93.6 7B. 4 98.5 1 07.4 120.2 106.5 79.1 79. 1 

INDUSTRY 1449.3 1580.7 16B7. 5 1798.8 1920.6 1982.1 1979.4 2092.0 23B4.4 2597.3 2940.2 3172.6 

Of which: Mining & Quarrying 
(Gold only) 0.4 9.1 0. 1 0. 1 0. 1 

Fertilizer 42.4 145.6 230.7 246.9 274.6 283.4 282.9 319.6 350.8 381 .3 375.9 431.1 

Heavy Chemical 45.0 44.7 50.4 5L3 61.~ 71.9 80.0 88.7 120.4 156.1 330.2 309.9 

Cement 261.6 293.9 . 320.7 340. 7 345.9 4:01.3 417.2 499.5 513.9 494.8 465.2 424.7 

Iron & Steel 457.8 460.2 439.7 479.1 400.8 359.9 J75.6 408.4 588.0 702.7 772.3 945.0 

Non-ferrous 91.7 83.4 86.8 9B.2 94.B 85.4 78.8 90.3 91.9 84.9 89.9 78.6 

Textiles 326.5 319.7 .323. 9 328.3 398.1 114.3 385.0 365.3 371.2 378. 1 371.5 369.2 

Other 224.3 233.2 234.9 254.3 345.2 365.9 359.8 320. 1 348.1 398.9 535.2 614.1 

OTHER SECTORS 67.6 94.1 83.9 1 06. 1 ... ~ 120.2 75.6 140. 1 166.6 197.7 .209 .6 

TOTAL INTERNAL FINAL CONSUMPTION 1714.6 1879.5 197~.8 2097.1 2261 .1 2269.3 23 47. 9 2 498. 1 2 859.7 307 4.7 3199.9 3470.3 

(1) Includes the generation at Our w 
1 . gapur ( est Bengal) Coke oven plant· major 

~~:eye~:a~:· 0 ~~~~n~~an Aluminium Plant and Neyveli Thermal Station lrom 

(2) Of which Tnermal is 3239.6 and diesel 53.0 GWh 
(3) Actually 224.1 GWh were sold to 

report1ng by some industries. 
the utilities. The d i ffereoce is due to non-

264 265 



TABLE 4-21 

NON-UTILITY ELECTRICITY (SELF-GENERATING) - 1960/1 - BY STATES 
lillll ion kWh l 

1111111 
As SliD in- Madras in- Punjab 

All Andhra eluding Ja .. u Maha- Madhya eluding Including Uttar last 
India Pradesh llanipur & Bihar Gujarat & rasht ra Pradash Pondi- llysora 0 r i ssa Hi10achal Raj as than Pradesh Bengal 

Tripura & Kash11i r 
I 

,. cherry Pradesh & 
NEFA Delhi 

2 3 4 5 8 r 7 
8 9 1 0 11 12 13 14 15 16 

PRODUCTION- TRADE- CONSUMPTION I 

TOTAL PRODUCTION 3292.8 151.5 I 9.3 1067.B 
\ 

97.B 0.8 I 84.9 240.6 33.5 109.2 301. B 176.8 145.3 I 60.8 823. I 

- Sal II to Uti I It lea -217.9 -175.9 -2. I -39.9 

TOTAL INTERNAL FINAL CONSUIIPTION 3074.7 I 51.5 19.3 891.7 97.8 I 0.8 I 82.8 240.6 33.5 109.2 261.9 I 78.B 145.3 I BO.B 623. I 

BREUDOIN OF INTERNAL FINAL CONSUMPTION 
A. CONSUMPTION BY THE ENER9Y 

SECTOR & LOSSES . . ( 
I 

Coal linn 148. I 54.0 60.8 21.9 4. I 7.5 

Ollfltlda & Reflneriu 13.2 13.2 

•• CONSUIPT ION BY 
OTHER SECTORS 

TRANSPORTATION 

Rallwaya 108.5 0.1 5.8 18.9 7.8 8.2 2.9 1.9 1.8 0. I 0.2 11.0 22.8 25.2 

INDUSTRY 2597.3 13.8 207. 1 31.6 106.4 257.7 176.8 134.0 137.8 427.0 
810.8 89.4 0.8 154.8 

Of which: !lining & Quarrylna 
(Bold ogly) 0.1 0. I 

Fertilizer 381.3 r 0. I 
381 .2 

Heavy Che•ical 158.1 51 • I 27.5 25.8 
51.8 

Ce•ant 484.8 0. 1 55.4 38. I 122.4 32.8 
135.7 47.3 1.0 81.8 

Iron & Slttl 702.7 175.4 0.2 0.2 184.2 
248.5 .... J ~- 84.2 

Non-Farroua 66.5 
84.9 18.4 

Tutllu 20.0 10.4 59.2 I 0. 7 8.5 53.7 
378.7 10.5 12.3 42. I 0.4 88.7 56.9 24.3 

Other 71.8 28.2 0.8 87.8 B7.0 
39B.8 53. I 14.7 0.2 33.0 4.2 7.2 30.9 

OTHER SECTORS 0.3 0. I 183.4 
209.B 33.8 0.3 1.4 0.8 8. 7 1.0 

TOTAL INTERNAL FINAL CONSUMPTION 2 61.9 178.8 145.3 180.8 823.1 
3074.7 151.5 I 9. 3 881.7 97.8 o.e 182.B 240.6 33.5 I 09.2 

Z66 Z67 



1. Coking Coal 

2. Blast Furnaca Gas 

3. Coke Oven Gas 

TABLE 4-22 

THERMAL AND DIESEL ELECTRICITY 

GENERATION - 1960/1 - ALL INDIA 

Fuel Inputs 

UTILITIES 

Fuel Inputs Electricity 
Gene rat ion 

TWh 

NON-UTI Ll TIES 
(Auto Producers) 

Fuel Inputs 

0.6o< 1 > 

Electricity 
Gene rat ion 

TWh 

4,1 > 

mi IIi on tonnes 

2337 million 0.95 

m3 (Stbl Plants) 

139million 

m3 

4. Non-Coking Coal( 2 ) 

5. Fuel Oil 

6. LOD 

1. Relinery Gas 

TOTAL 

UTILITIES 

Fuel Inputs 

G. 41 
mi II ion tonnes 

0. 2B 
mi II ion tonnes 

0. 11 
million tonnes 

Electricity 
Gene rat ion 

TWh 

7.90 

0.82 

0.37 

9.09 

(1) 0.47mt + 0.13 mt (cl. lootnote 5 in Table 4-2) is for Ourgapur coke oven plant (ct. footnote 4 in 
(2) Total input under utility and non-utility is 8.73 Tabla 4-2). 

mllloon tonnes of whoch B.62 million tonnes is (3) cf. footnote (13) in ALL INDIA TABLE 4-31) 
accounted for in Table 4-4 and 0.11 mi II ion tonnes 

TABLE 4-23 

UTILITY ELECTRICITY + NON-UTILITY ELECTRICITY - ALL INDIA 
Million kWh 

1951 1952 1953 1954 

1 2 3 4 
PRODUCTION- TRADE- CONSUMPTION 

TOTAL PRODUCT ION (GROSS) 7590.7 B082.9 8763.5 9643.9 

TOTAL ltHERNAL FINAL CONSUMPTION 7590.7 8082.9 8763.5 9643.9 
BREA~DOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR 1345.1 1478.9 1494.0 1606.3 
Coal Mines & Washeries 262.3 281.1 307.4 314.0 

Di'fields & Refineries 

Power Stations Consumption 218.3 

Transmission & Oislribut ion Losses 864.5 
235.4 

962.4 

272.8 

913.B 

311.0 

983.3 
B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION 

Of which: Railways 

Tramways 

I NO US TRY 

Of which: Mining & Quarrying 
(Gold only) 

Fertilizer 

Heavy Chemical 

Cemen I 

Iron & Steel 

Non-Ferrous 

Textiles 

Other 

TOTAL INDUSTRY 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 

GOVERNMENT 

OTHER 

TOTAL INTERNAL FINAL CONSUMPTION 

268 

486.8 

433.9 

52.9 

119. 4 

82.0 

62. 1 

359.4 

566.5 

151.9 

1606.8 

518.6 

462.6 

56.0 

119.0 

187. 1 

64.0 

396.9 

562.6 

148.9 

1633.3 

567.5 

514 .. 7 

52.8 

1 05.0 

269.7 

77. 1 

424.9 

560.5 

135.9 

1773. 9 

578.8 

521.0 

57.8 

1 03.8 

291.3 

80.7 

4 79.3 

694.7 

177.3 

1908.0 

1334.1 1403.1 1645.6 1817.4 

4202.2 4516.9 4992.6 5552.5 

203.0 215.2 214.1 231.4 

595.0 628.9 690.5 759.2 

331.5 336.6 399.1 446.2 

279.5 293.7 321.8 361.4 

67.6 94.1 83.9 106.1 

7590.7 8082.9 8763.5 9643.9 

1955 1956 

5 6 

10870.8 11950.1 

10870.8 11950.1 

-"' 

1830.6 

331.9 

2073.8 

352.4 

339.4 386.4 

1159.3 1335.0 

648.9. 661.5 

589.7 604.0 

59.2 57.5 

102.9 107.4 

322.5 335.3 

121.0 147.1 

483.7 559.5 

770.4 820.5 

233.8 240.6 

2143.1 2376.4 

2083.8 2321.3 

' 6261.2 6908.1 

254.8 316.2 

850.4 934.1 
514.4 545.9. 

390.3 434.9 

120.2 75.6 

10870.8 11950.1 

1 957/8 

7 

13757.4 

13757.4 

2369.6 

390.2 

455.5 

1 523.9 

71 9. 8 

661.5 

58.3 

114.3 

329.8 

158.9 

632.8 

904.6 

255.7 

2 430.3 

2 922. 5 

7748.9 

565.8 

1094.6 

611.5 

507.1 

140.1 

13757.4 

1958/9. 

8 

15527.2 

15527.2 

2710.0 

399.6 

539.8 

1770.6 

7 81 . 4 

727.7 

53.7 

117.2 

372.4 

198.6 

755.4 

1035. 1 

314.5 

2587.8 

3435.2 

8816.2 

583.5 

1238.0 

682.8 

548.7 

166.6 

15527.2 

1959!00 
9 

17927.0 

17927.0 

3133.8 

401.4 

72.0 

600.7 

2 059.7 

B2 B. 3 

772.5 

55.8 

116.4 

404.5 

324.4 

850.9 

1427.0 

476.2 

2801.3 

3655.7 

1 0256.4 

754.0 

1378.5 

766.2 

612.1 

197.7 

17927.0 

NON-UTILITIES 

Fuel Inputs Electricity 
Gene rat ion 

TWh 

0.17 
mi II ion tonnes 

0.11 
mi IIi on tonnas 

2. 04 
mi IIi on tonnes 

0.02( 3) 
million tonnes 

Neg I igible 

196 0/1 
1 0 

20153.4 

20153.4 

3711.7 

41 0.1 

71.6 

693.3 

2536.5 

62 9. 1 

771.0 

58.1 

113. 1 

477.2 

404.3 . 

936.4 

1803.7 

486.6 

2847.9 

4529.4 

11600.6 

832.9 

1492.3 

847.8 

629.4 

209.6 

20153.4 
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1961/2 
11 

23237.2 

23237.2 

4109.0 

442.5 

77.8 

813.4 

2775.3 

838.4 

780~3 

58. 1 

112.2 

1293.9 

604.9 

983.5 

2343.8 

516.7 

2942.2 

5173.9 

13 971 . 1 

991.1 

1698. 1 
934.1 

695.2 

23237.2 

Railways 0.11 
Ourgapur 
Coke Oven 0. 16 

01 hers 

196 2/3 
12 

26304.7 

263 04.7 

4723.5 

486.5 

80.1 

912.4 

32 44.5 

859.5 

801.4 

58.1 

110.3 

1601.8 

636.5 

1014.2 

2722.B 

647.8 

3218.2 

5925.9 

15877.5 

1103.4 

1917.2 
1048.3 

775.3 

26304.7 

1. 99 

0.05 

0. 01 

3.29 



Coking 
Coal 

TABLE 4-24 

PRODUCTION AND USES OF ENERGY SOURCES - 1953/4 - ALL INDIA 

Non
Coking 
Coal 

2 

Metall
urgical 
Coke 

3 

Non-
Met all
urgical 
coke 

4 

Crude 
0 i I 

5 

Total 
0 i I 

Products 

6 

Motor 

Spirit 

Million 

7 

• I 
Avia.l, 

& . 
Jat 
Fue', 

Tonnet 

8 

PRODUCTION AND CONSUMPTION 

A. PRIMARY SOURCES OF ENERGY 

PROOUCT ION 
NET BALANCE OF EXTERNAL TRADE 
BU"-ERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PROOUCT ION 
NET BALANCE OF EXTERNAL TRADE 
BU"-ERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

13.79 

-O.BB 
12.91 
-5.00 
7. 91 

7. 91 

22.94 
-1 . 99 
-D. 41 
+ 0. 68 
21.22 
-5.65 
15.57 

2.17 
-0.03 

-0.07 

-UI< 9> 

15.57( 11 ) ~ :!: 

1.64 
-0.01 

-0.20 
1.43 

1. 43 
1.43 

0.27 

- ( 12) 
0.27(12) 

-0.27 

0.20 
3.48 

-0.26 
+O.D6 
3.48 

-0.07 
3. 41 
3.41 

0.05 
+0.74 

+D.02 
D.B1 

D,B1 
O.B1 

+0-09 

0.09 

0. 09 
0. 09 

BREAKDOWN OF INTERNAL FINAL CONSUMPT lOP 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 0.69 
Of which: Coal Mines & lasharias 0.69 

Electric Power Plants 
Coke Ovens 
Gas Works 
Oil Refineries & Field 

Operation 
Losses 

8. CONSUMPTION BY THE OTHER SECTORS 

TRANSPORTATION 
Of which: Rood 

I NOUSTRY 

Roil roads 
T remways 
Waterways 
Air 

Of which: Mining & Quarrying 
Fertilizer 
Heavy Chemical 
Structural Clay Products 
Cement 

5.03 

5.03 

2.19 

Iron & Steel O.BO 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 
GOVE~MENT 

OTHERS 

Non-Ferrous 
Textiles 
Other 1.39 

TOTAL INTERNAL FINAL CONSUMPTION 7. 91 

I. 02 

I. 02 

7. 13 

8.89 

0. 24 

6. 63 

D.08 
I. 12 

o~o5<1l 
5.38( 8) 
Oo17 

0.14 

0.48 

15.57 

I. 46 

0. 16 

1.30(10) 

1.46 

1.43 

1. 43 

0.02 

0.02 

1.17 

1. 01 
0. 01 

0.06 
0.09 

0.83 

0.21 

I. 18 

3. 41 

0.81 

0. 81 

0. 81 

(1) Production of electricity from primary hydro power has been shown here for the sake of convenience. 
(3) Sale to Utilities. 

(5) Figures for the calendar year 1953 are used for fiscol year 1953~4. 
(7) Includes I imestone burning. 

(9) Represents the coke equivalent of blast furnace gas produced. 

(lt)ExcltJ:Jing non-cokine coal used in coal mines, railways and industries for power generation. 

(13)For our purposes, we have assumed production of non-commercial fuels as equal to final 
conslJIIption for Energy uses only. 

0.09 

0.09 

0. 09 

• HSDO 

9 

0. 02 
+0.28 

+ 0. 01 
0.31 

J 
0.31 

. 0.31 
I 

0.21 
~ 0.20 

0. 01 

0. 07 

0.03 

LDQ . Kero
sene 

10 11 

0.03 
+0.40 
-0.01 
-0.01 

0.41 
-0.07 
0.34 
0.34 

0.20 

0.14 

0.08 
+1. 14 

-0.01 
1.19 

1.19 
1.19 

0.01 

l. 18 

LPG 

12 

Fuel 
Oil 

13 

0. 02 
+0.79 
-0,25 
f0.05 
0.81 

0.61 
0.81 

0.08 

0.06 

0.55 

1 

Vapour
ising 

Manufactured Bas 

Oil & Re
finery 
Fuel 

Blast Coke Gas 
Furnace Oven Works 

14 

0.02 
•0.04 

0.06 

0.06 
0.06 

0.02 

0.02 

0.04 

10
8 

x Cubic Metres 

15 16 17 

3.80 

3.80 
-o. 88 
3.21 
3.21 

0.81 

0.66 

0.19 

2.34 

2.34 

o. 7B 

0. 78 
-o. o3 
o. 75 
o. 75 

0.15 

0.02 

0.13 

0.60 

0.60( 8) 

0.05 

0.05 

0.05 
0.05 

0.05 

Elactriclty(5) 

Utility Non-
Ut lilly 

I 1 0
8 

X klh " Tlh 
18 19 

2. 81 

2.81 

3. 87 1 • 98 

3.87 1.98 
6.78 1.88 

1.36 
0.1B 
0.27 

0. 91 

0.48 

0.43 
o. 05 

3.31 
0.11 
0. 04 
0.03 

0.10 
0.12 
0.05 
I. 45 
l. 41 
0.22 

0.69 

0.40 

0.32 

0.13 
0.13 

0.08 

0.08 

1.69 

0.23 
0.05 

0.32 
0.44 
0.09 
0.32 
0.24 

0.08( 4) 

Non-com011 rc lei 

Dung Fi ra-
(dry) wood 

Fuels 
Waste 
Pro
duets 

IIi II ion Tonnas 

20 21 22 

(13) (13) (13) 
48.40 88.30 28.40 

46.40 88.30 28.40 

48.40 88.30 28.40 

46.40 88.30 28.40 

46.40 86.30 26.40 

0.31 0.34 1.19 0.61 0.06 3.21 0.75 0.05 6.78 1.98 48.40 88.30 28.40 

(2) Purchase from Non-Utilities. 

(4) Sale to other agencies excluding uti lilies, break-up of which is not available. 
(6) This includes the coke oven gas used for underfiring of the coke ovens, as separate figures are not availablo. 

(8) Including textiles. 

(10)Excluding the quantities considered as transformed Into blast furnace gas (cf nota 8). 

(12)Covering also non-energy products. See Tabla 4-8 

NOTE: Quantities leu than 5000 tonnas not shown. 

:---II•Yalue not pouible to lao lata and Included in these I I guru. 
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TABLE 4-25 

PRODUCTION AND USES OF ENERGY SOURCES 1954/5 - ALL INDIA 

Coking 
Coal 

Non
Coking 
Coal 

Met a I I -
urgical 
coke 

Non
Metal!
urgical 
Coke 

Crude 
D i I 

Total 
D i I 

Produ
cts 

Av i:t ionf 

Motor Jet -t. H~DO 
Sp i r i I Fue 1 f 

Mi It ion Tonnes 1

, 

A. PRIMARY SOURCES OF ENERGY 

PRODUCT I ON 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
T DTAL CONSUMPTION 
QUA~ IT I ES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCT I ON 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUA~ITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 

1 3. 58 

-0.80 
12.78 
-5.41 

7.37 

7.37 

0. 68 

Of which: Coal Mines & lasheries 0.68 
Electric Power Plants 
Coke Ovens 
Gas Works 
Oi I Refineries & Field Oparat ion 
Los SIS 

B. CONSUMPTION BY THE OTHER SECTORS 

TRANSPORTATION 

0 I which: Road 

INDUSTRY 

Rai \roads 
Tramways 
waterways 
Air 

Of which: Mining & Quarrying 
Ferti I izer 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 

GDVERitiENT 

OTHERS 

Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steel 
Non-Ferrous 
Texti las 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

4.86 

4. 86 

1.83 

0.65 

1.18 

7.37 

2 

24.05 
-1.69 
-0.36 
-0.36 
21.44 
-5.81 
15.63 

3 

2.43 
-0.03 

-0.20 
2.20(9) 

-0.66 

15.63( 11 >U! 

4 5 6 7 6 

PRODUCTION AND CONSUMPTION 

1. 75 
-D. 02 

-0. 17 
1.56 

1.56 
1.56 

0. 31 
1. 26 

- ( 12) 
1.57(12) 

-1.57 

1.48 
2.93 

-D. 26 
-0.2 3 
3.92 

-0.08 
3.84 
3.84 

0.35 
+0.54 

-D. 07 
0. B2 

0.82 
0.62 

+0.1 0 

0.10 

0.10 
0.10 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

1. 08 

1. 08 

6. 79 

6.51 

0. 28 

6.87 

0.08 

1. 54 

0.20 

1.17 (10) 
- (7) 1. 34 

0.04 

5.58(B) 

0.22 

0. 13 

0.54 

15.63 1 :54 

1. 56 

1. 56 

0.23 

D. 23 

1. 2 4 

1. 06 
0.02 

0.06 
0. 1 0 

0. 88 

0.22 

1. 27 

3. 84 

0.82 

0.82 

0.82 

0. 10 

0.10 

0. 10 

(1) Production of electricity from primary hydro power has been shown here for the sake of convenience. 
(3) Sale to Utilities. 

(5) Figures for the calendar year 1954 are used for fiscal year 1954-55. 
(7) Includes lime stone burnina. 

(9) Represents coke equivalent of blast furnace gas produced. 

(11)Excluding non-coking coal used in coalmines, railways and industries for power generation. 

(13)For our purposes we have assumed production of non-commercial fuels as equal to final 
consumption for Energy uses only. 

I 
~ 

9 

0.28 

0.24 
ll._02 

0.08 

0.03 

0.37 

) ' 

LOO 

10 

0.13 
+0.32 
-D. 01 
-0.02 
0.42 

-0.08 
0.34 
0.34 

D. 20 

D. 14 

Ke rosane 

11 

D. 19 
-1. 13 

-D. 04 
1. 28 

1.28 
1.28 

D. 01 

LPG 

12 

Fuel 
0 i I 

13 

0. 43 
+D. 53 
-D. 25 
-D. D6 

D. 65 

D. 65 
0.65 

D. D6 

D. D6 

D. 59 

Vapour- llanufocturod Gas 
is in&: 
Oil& Blast Coke Gas 
Refine- Furnace Oven Works 
ry Fuel 

1 0
9 

x Cubic Metres 
14 15 16 17 

0.24 
tO. 04 

0.28 

0.28 
0.28 

0.23 

0.23 

0.05 

4.21 

4.21 
-0.77 
3.44 
3.44 

0.77 

0.53 

0.24 

2.67 

2.67 

0.88 

0.88 
-D. 03 
0.85 
0.85 

D. 15 

0.02 

D. 13 

D. 7 D 

0. 70(S) 

0.05 

0. 05 

0.05 
0.05 

Eloctricity(5) 

Non-
Utility Utility 

1 09 x kWh ~ TWh 

18 19 

3.24( 1) 

3.24 

3.24 

4.29(2) 
+0. 02 

4. 31 

4.31 
7.55 

1. 48 

D. 19 
0.31 

0.98 

0.52 

0.46 
0.06 

3.75 

D. I D 
0.04 
D. 03 

0.14 
0. 22 
0.08 
1. 58 
1. 56 

0.23 

2.12(3) 
-0. 02 

2.10 

2. 1 0 
2.10 

D. 12 

D. 12 

0.07 

D. 07 

1. 80 

0.25 
D. 05 

0.34 
0.48 
D. 1 D 
0.33 
0.25 

Non-commercial Fuels 

Dung 
(dry) 

Fir a
wood 

Million Tonnes 
20 21 

Waste 
Prod u
cts 

22 

47.60( 13 ) 87.50( 13 > 27.00( 13) 

47.60 

47.60 

47.60 

87.50 

87.50 

87.50 

27.00 

27.00 

27.00 

1. 27 0.05 0.76 47.60 87.50 27.00 

0.34 1. 28 D. 65 0.28 

(2) Purchase from Non-utilities. 

3.44 0.85 

0.45 

0.36 

0.05 7.55 

0.11( 4) 

2. 10 

(4) Sale to other agencies· excluding utilities, break-up of which is not available. 

47.60 87.50 27.00 

(6) This includes the coke oven aas used for underfiring of the coke ovens, as separate figures are not available. 

(8) Including textiles. 
(10)Excludina tho quantities considered as transformed into blast furnace 1as. (cf note 9) 

(12)Covorina also non-energy products. See Table 4-9 

NOTE: Quantities loss than 5000 tonnes not shown. 

---~-Value not possible to isolate and included in those figures. 
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TABLE 4-26 

PRODUCTION AND USES OF ENERGY SOURCES-1955/6-ALL INDIA 

Coking 
coal 

Non
Coking 
Coal 

Metell
urgicel 
Coke 

Non
Metal!
urgicel 
Cok!l 

Crude 
0 il 

Tote I 
Oi I 

Pr odu
cts 

Aviation 
& 

Motor Jet~ 
Spirit Fuel 

Mi IIi on Tonnes 

2 3 5 6 7 B 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITI"ES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

13.47 

-0.74 
12.73 
-5.69 

7. 04 

7.04 

25.47 
-1.60 
-0.24 
-1.25 
22. 3B 
-6.35 
16.03 

2.59 
-0.02 

-0. 16 
2.41(9) 

-0.63 

16. o3(1l >U~ 

1.B1 
-D.D2 

-0.1 0 
1. 69 

1. 69 
1. 69 

PRODUCTION AND CONSUMPTION 

0. 36 
3. 21 

-0.02(12) 
3.55(12) 

-3.55 

3.34 
1.52 

-0.29 
-0.21 

4.36 
-0.08 
4.28 
4.28 

0.84 
+0. 02 

-0.01 
0. 85 

0.85 
0. B5 

•D. 12 I< 

0.12 

0.12 
o. 12 I 

•• 
BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 0. 73 
Of which: Coal lines & Washeries 0.73 

Electric Power Plants 
Coke Ovens 
Gas Works 
Oil Refineries & Field Operation 
Losses 

B. CONSUMPTION BY THE OTHER SECTORS 

Of which: 

INDUSTRY 

Road 
A a i I roads 
Tramways 
Waterways 
All 

Of which: Mining & Quarrying 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 

GOVERNMENT 

OTHERS 

Fert i I izer 
Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steel 
Non-ferrous 
Textiles 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

5.24 

5.24 

1. 07 

0.44 

0.63 

7. 04 

1.14 

1.14 

7.16 

6.B4 

0.32 

6. 74 

0. 01 
0.06 
1.29 

o~o6<7l 
5.3o(B) 

0.32 

D. 12 

0.55 

16.03 

1.78 

0.20 

1.5B(10) 

1. 69 

1. 78 1. 69 

0.32 

0.32 

1. 36 

1.16 
0.02 

0.06 
0.12 

0.95 

< 0.23 

1.42 

4.28 

O.B5 

O.B5 

0.85 

(1) Production of electricity from primary hydro power has been shown lor the sake of convenience. 
(3) Sale to Utilities. 

(5) Figures for the calendar year 1955 are used for I iscal year 1955-5B. 
(7) Includes I i1111 stone burning. 

(9) Represents coke equivelent of blast furnace gas produced. 

(ll)Excluding non-coking coal used in coal mines, railways and industries for power generation. 
(13)For our purposes we have assumed production of non-commercial fuels as equal to final 

consumption for Energy uses only. 
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0.12 

' 
o. 12 I 

0. 12 

HSOO 

' 

9 

~-

0.34 
+0. 14 

-0.02 
0.46 

0.46 
¥0.46 

0.33 

0. 31 
< -Jl, 02 

0.09 

"'· 

0.04 

0.46 

LDO 

1 0 

0.27 
tO. 20 
-0.02 
-0.02 

0.43 
-0.08 

0.35 
0.35 

0.21 

0.14 

0.35 

Kerosene 

II 

0.47 
•1. 06 

-0.10 
I. 43 

1. 43 
1. 43 

D. 01 

1. 42 

1. 43 

LPG 

12 

Fuel 
Oi I 

13 

1.10 
-0.07 
-0.27 
-0.06 

0. 70 

D. 70 
0. 70 

0.06 

0.06 

0.64 

1 

0. 70 

(2) Purchase from Non-Utilities. 

Vapour
ising 
0 i I & 
ReI i ne
ry Fuel 

14 

0.32 
t-0. 05 

0.37 

0.37 
0.37 

0.32 

0.32 

0.05 

0.37 

Manufactured Gas 

BlasI Coke Gas 
Furnace Oven Works 

10
9 

x Cubic Metres 

15 16 17 

4.03 

4.03 
-0.72 
3.31 
3.31 

0.84 

0.62 

0. 22 

2.47 

2.47 

0.84 

0.84 

0.84 
0.84 

D. 18 

0.02 

0. 16 

0.66 

0.66( 6) 

0.05 

0. 05 

0. 05 
0.05 

0. 05 

Electricity(5) 

Non-
Uti I ity Uti I ity 

1 09 x kWh : TWh 

18 19 

3.74 

3.74 

4 .85(2) 
•0.02 

4.87 

4.87 
8.61 

1. 71 
0. 21 
0.34 

1.16 

0.56 

0. 50 
0.06 

4.34 

0. 1 0 
0.05 
0.06 

0.14 
0.37 
0.14 
1.74 
1.74 
0. 25 

0.85 

0.51 
0. 39 

2.28(3) 
-0.02 

2.26 

2.26 
2.26 

0.13 

0.13 

0.09 

0.09 

1. 92 

0.27 
0.06 

0.35 
0.40 
0. 09 
0.40 
0.35 

3. 31 0.84 0.05 8.6t 

0.12( 4 ) 

2. 26 

(4) Sale to other agencies excluding utilities, break-up of which is not available. 

Non-commercial Fuels 

Dung 
(dry) 

F i r e
wood 

Waste 
Produ
cts 

Million Tonnes 
20 21 22 

48.BD( 13 ' 86.Bo< 13> 27.7o< 13 l 

48.80 

48.80 

48.80 

48.80 

48.80 

88.80 

88.80 

B8.80 

BB.BO 

88.80 

27.70 

27.70 

27.70 

27.70 

27.70 

d for Underfl·r,·n· of the coke ovens. as separate fiaures are not available. (6) This includes the coke oven gas use • 

(B) Including textiles. 
(10) Excluding the quantities considered as transformed into blast furnace gas. (cf note 9) 

(12) Covering also non-energy products. See Table 4-9 

NOTE· Quentilies less than 5000 tonnes not shown 
' Value not possible to isolate and included in these ligures. --;;;;::IIllo 
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TABLE 4-27 

PRODUCTION AND USES OF ENERGY - 1956/7 - ALL INDIA 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANT IT I ES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 

Of which: Coal lines & Washorios 
Electric Power Plants 
Coke Ovans 
Gas Works 
Oil Rafinarios & Field 
Losses 

B. CONSUMPTION BY THE OTHER SECTORS 

TRANSPORTAl I ON 

Of which: Road 
Ra i I roads 
Tramways 
latorways 
Ai"r 

Cokin1 
Coal 

14.11 

-0.62 
13.49 
-5.69 
7. BO 

7. BD 

0.72 

0.72 

Operation 

5. 70 

5.70 

INDUSTRY 1.38 

Of which: Minina & Quarryinl 
Fertilizer 

Non
Cokina 
Coal 

2 

26.74 
-1 . 71 
-0.23 
-1 .21 
23.59 
-6.67 
16 .92 

Matall
uraical 
Coke 

3 

2.55 
-0.02 

-0.20 
2.33(6) 

-0.63 

( 9) 1. 70 
16.92 1.70 

1.20 

1.20 

7.97 

7.67 

0.30 

8.71 1.70 

Non
Metal!
uraical 
Coke 

4 

Crude 
0 i I 

5 

Total 
Oi I 

Produ
cts 

6 

Aviation I' 

Motor J:t 1 I 
Spirit Fuol 

Mi IIi on Ton nos 

7 8 
PRODUCTION AND CONSUMPTION 

1. 82 
-0.03 

+0.16 
1. 95 

1. 95 
1. 95 

0. 41 
3. 94 

•0.02(10) 
4.37(10) 

-4.37 

4.11 
+1. I 0 
-0.36 
-D. 07 
4.76 

-0. 11 
4.65 
4.65 

0.98 
-0. 11 

-0.01 
0.86 

0.88 
0.86 

IREAKDOIN OF INTERNAL FINAL CONSUMPTION 

0.34 

0.34 

1.50 

1. 26 
0.04 

0. DB 
0.14 
1. 02 

0.88 

0.86 

10.11 

+0.03 
0.14 

' 

D. 14 
0.14 ; 

0.14 

0.14 

i 

I 

HSDD 
I 

9 

~ 

0.48 
10.10 

f 0. 01 
0.58 

0. ~9 
40.~8 

0.10 

Heavy Cham i cal 
Structural Clay Products 
Cement 

0.20 
0.31(8) 
1.55 

<'-

Iron & Stool 0.62 
Non-Ferrous 
Toxtilu 
Other 0.75 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 

GOVERNMENT 

OTHERS 

TOTAL INTERNAL FINAL CONSUMPTION 7.50 

1.44 

0.03 
1.77 
1.81 

0.29 

0.12 

0.83 

18.92 

1.50(7) 

1. 70 

1. 85 

1.85 

0.26 

1. 53 

4.85 0.86 o. 14 

(I) Production of electricity fro• prioory hydro power hu boon shown horo for tho uke of convenionco. 
(3) Sale to Utilities. 

(5) Fi1ures for tho calondor Yoor 1958 aro uud for fisc11 yoor 1858/7. 

(7) Excludin1 tho quantities considered 11 trensforood into blast furn1co 111 (cf nota 6) 

(9) Excludin1 non-cokin1 coal usod in coal •inos, reilwoys end industriu for power uneration. 

(11)For our purposes we have usu•od production of non-co .. orcial fuels as equal to final consu•pt1on for Eneray uses only. 

Z76 

0.06 

0.~8 

LDO 

1 0 

0. 29 
+0.22 
-0,03 
-0.03 
0.45 

-0.01 
0.37 
0.3~ 

Kerosene 

11 

0.58 
•0.99 

1. 55 

1. 55 
1. 55 

LPG 

12 

Fuel 
Di I 

13 

1.46 
-0.25 
-0.35 
-0.08 
0. 78 

-0.03 
0.75 
0. 75 

Monufacturod Gas Vapour
ising 
0 i I & 
Refine
ry Fuel 

Blast Coke Gas 
Furnace Oven Works 

14 

0. 34 
+0.04 

-0.01 
0. 39 

0.39 
0.38 

10
9 x Cubic Metros 

15 16 17 

4. 06 

4. 06 
-0. 72 
3. 34 
3. 34 

0.81 0.05 

Elect r ici ty(5) 

Non
Utility Utility 

9 
I kWh = TWh 

18 1 9 

4.29(!) 

4. 29 

4.29 

5.39 2.27 

5.39 2.27 

Non-commercial Fuels 

Dune Fire- Waste 
(dry) wood Produ-

cts 
iII ion Tonnas 

20 21 22 

50.10( 11 ) 90.10(1i) 28.40(11 

50.10 

50.10 

90.1 0 

90. I 0 

26.40 

26.40 

0.81 

0.81 
0. 81 

0.05 

0.05 
0.05 9.68 2.27 50. I 0 90.10 28.40 

0.22 0. 02 

1 1 
0. 15 

1. 53 

0.37 1. 55 

0.07 

0.01 

0.06 

.0.68 

1 

0.34 

0.34 

0.05 

0.75 0.39 

(2) Purchase from Non-Utilities. 

0. 90 

0. 59 

0.31 

2.44 

2. 44 

3. 34 

0.18 

0.02 

0.14 

0.65 

0.65< 12 > 

0. 05 

0. 81 0.05 

1. 94 

0.22 
0. 39 

1. 33 

0.59 

0.53 
0.06 

4.93 

0. 11 
0.05 
0.06 

0. 16 
0.46 
0. I 6 
1. 96 
I. 95 

0.32 

0. 93 

0.54 

0.43 

9.68 

0. 13 

0. 13 

0.08 

0.08 

1. 98 

0.26 
0.07 

0.40 
0.36 
0.09 
0.41 
0.37 

o.o8< 4> 
2.27 

(4) S•lo to other agencies excludina utilities, bruk-u'p of which is not available. 
(6) Represents c.oke equivalent of blast furnace aas produced. 
(I) Includes brick burning. 

(IO)Covorina also non-eneray products. See Table 4-9 

50.10 

50.10 

(12)This includes tho coke oven aas used for under! iring of tho coke ovens as separate 
fiaures are not available. 

NOTE: Quantities less than 5000 tonnes not shown. 

Value not possible to isolate and included in those fi&ures. 

Z77 

90.10 28.40 

90.10 28.40 



TABLE 4-27 

PRODUCTION AND USES OF ENERGY - 1956/7 - All INDIA 

Cokinl 
Coal 

Non
Cokinl 
Coal 

Motall
u raical 
Coke 

Non
Motall
UrliCal 
Coke 

Crude 
Oi I 

Total 
Oi I 

Aviation .1' 

Motor 1!t t I HSDO 
i 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERMIL TRADE 
BUN~ERS 
STOC~ CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERMIL TRADE 
BUN~ERS 
STOC~ CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR ANO LOSSES 

14. 11 

-0.62 
13.49 
-5.69 
7.80 

7.80 

0.72 
Of which: Coal Minos & Washorias 0.72 

Electric Power Plants 
Coke Ovans 
Gas Works 
Oil Refineries & Field Operation 
Losses 

B. CONSUMPTION BY THE OTHER SECTORS 
TRANSPORTAl ION 

Of which: Rood 

INDUSTRY 

Railroads 
Tramways 
latorwoys 
Atr 

Of which: Minina & Quarryinl 
Fertilizer 

AGRICULTURE 
DOMESTIC 

COMMERCIAL 

GOYE RNMENT 

OTHERS 

Heavy Cham i col 
Structural Clay Products 
Cement 
Iron & Staot 
Non-Ferrous 
Textiles 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

5.70 

5. 70 

1. 3B 

0.62 

0. 70 

7.80 

2 

28.74 
-1 0 71 
-0.23 
-1 .21 
23.59 
-8.67 
16.92 

3 

2.55 
-0.02 

-0.20 

-U~<6> 
(9) 1.70 

16.92 1.70 

1.20 
1 .20 

7.97 

7.87 

0.30 

0.71 

0.31(8) 
1.55 
1.44 

0.03 
1.77 
1.81 

0.29 

0.12 

0.83 

18.92 

1. 70 

0.20 

1. 70 

4 

1. 82 
-0.03 

•o. 1& 
1. 95 

I. 95 
1. 95 

5 

P rodu
cts 

B 

Spirit Fuel 

Million Tonnes 

7 B 

PRODUCTION AND CONSUMPTION 

0.41 
3. 94 

•O.Ir1(10) 

-U~<IDl 

4.11 
•t. 10 
-0.38 
-0.07 
4.76 

-0. 11 
4.65 
4.65 

0.98 
-0. 11 

-0.01 
0.86 

0.86 
0.08 

•o .11 

+0.03 
0.14 

0.14 
0.14 ...... 

IREAKDOWN OF INTERNAL FINAL CONSUMPTION 

1. 85 

1. 95 

0.34 

0. 34 

1.50 

1.26 
0. 04 

0.08 
0.14 

1. 02 

0.26 

1. 53 

4.15 

0.80 

0.86 

0.86 

0.14 

0.14 

0.14 

(1) Product ion of electricity fro• pri•ery hydro power hu boon shown hero lor tho uko of convenience. 
(3) Sale to Utilitiu. 

9 

~ 

0.48 
+0. 10 

f 0. Dl 
0. 58 

0.59 
~0.58 

0.43 
0. 40 

-...0 .. 03 

0.10 

0.06 

0.51 

LDO 

10 

0. 29 
+0.22 
-o, oa 
-0.03 
0.45 

-0.01 
0.37 
0.3~ 

0.22 

Kerosene 

11 

0.58 
•O. 99 

1. 55 

1 0 55 
1. 55 

0. 02 

r r 
0. 15 

1. 53 

0. 37 1. 55 

LPG 

12 

Fuel 
0 i I 

13 

1.46 
-0.25 
-0.35 
-0.08 

0 0 78 
-0.03 

0.75 
0. 75 

0.07 

0.01 

0.06 

.0.68 

1 

Vapour
ising 

llllnulacturod Gas 

0 i I & 
Ral ina
ry Fuel 

Blast Coke Gas 
Furnace Oven Works 

14 

0. 34 
+0.04 

-0.01 
0.39 

0. 39 
0.38 

0.34 

0.34 

0.05 

10
9 

x Cubic Metros 

15 18 17 

4. 06 

4 0 06 
-0.72 

3 0 34 
3 0 34 

0. 90 

0. 59 

0 0 31 

2 0 44 

2.44 

0.81 

0.81 

O.B1 
0. 81 

0.18 

0.02 

0.14 

0.65 

0.65< 12 > 

0.05 

0.05 

0.05 
0.05 

0. 05 

0.75 0.39 3 0 34 0.81 0.05 

(2) Purchase from Non-Utilities. 

Elect r ici ty(5) 

Non
Utility Utility 

10 9 x kWh : TWh 

18 19 

4.29 

4.29 

5.39 2.27 

5.39 2.27 
9.68 2.27 

1. 94 
0. 22 
0. 39 

1. 33 

0. 59 

0.53 
0.06 

4.93 
0. 11 
0.05 
0.08 

0.16 
0.46 
0. 1 B 
1. 96 
1. 95 

0.32 
0.93 
0. 54 

0.43 

9.68 

0.13 
0.13 

0.08 

0.08 

1. 98 

0.28 
0.07 

0.40 
0 0 36 
0.09 
0.41 
0.37 

0.08( 4) 

2.27 

(4) Sole to other agencies oxcludina utilities, bruk-u'p of which is not available. 
(5) Fiauras lor tha calendar yoar 1858 oro uud for lisco I yoer 1858/7. 

(7) Excludinl tha quanti till considarod 11 transforMed into blast furnoco 
111 

(cl note B) 
~, (6) Represents c,oko equivalent of blast furnace aas produced. 

(8) Includes brick burning. 

Non-commercial Fuels 

Dun a 
(dry) 

Fi ro
wood 

Waste 
Produ
cts 

Mi IIi on Tonnes 
20 21 22 

50.Io< 11 l 90.1o< 11 > 28.40(11) 

50.10 

50. I 0 

50.10 

50. I 0 

50. 10 

90. I 0 

90.10 

90. I 0 

90.10 

90. I 0 

28.40 

28.40 

28.40 

28.40 

28.40 

(9) Excludina non-cokin1 coal usad in coal Minao, railwoys and industriao for power llneration. 

(11)For our purposu we hove auuoed production of non-coooercial fuels as equal to lin 1 
consumption for Eneray usn only. • (12)This includes tho coke oven lOS used lor underliring of the coke ovens as separate 

fieures are not available . 

f 
(IO)Coverina also non-ener&Y products. Soo Table 4-9 

. -----IN•O,.TE: Quantities loss than 5000 tonnes not shown. 
Value not possible to isolate and included in these ligures. 
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I ADLt 4-:ltl 

~DDUCTION AND USES OF ENERGY • 1957/8 • All INDIA 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
70TAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTER~l FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 

Coking 
Co a I 

15- 11 

-0.70 
14.41 
-6.20 
B.21 

B.21 

0.77 
Of which: Coal Mines & Washories 0.77 

Electric Prwer Plants 
Coke Ovens 
Gas Works 
Oil Refineries & Field Operation 
Losses 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION 
Of which: 

INDUSTRY 
Of which: 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 

GOVERNMENT 

OTHERS 

Road 
Ra i I roads 
Tramways 
Waterways 
Air 

Mining & Quarrying 
Fertilizer 
Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steal 
Non-Ferrous 
Textiles 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

5. 70 

5. 70 

1. 74 

0.71 

1. 03 

8.21 

Non· 
Coking 
Coal 

2 

Metal I· 
urgical 
Coke 

3 

Non
Metall
urgical 
Coke 

4 

Crude 
Oi I 

5 

Total 
Oi I 

Produ
cts 

6 

PRODUCTION AND CONSUMPTION 

29.54 
-1.73 
-0.20 
-D. 41 
27.20 
·6.85 
20.35 

2.69 1.87 
-0.04 -0.03 

-0.31 +0.04 

-U~< 6 > 1.aa 

1.68 1.88 
20.35( 9 ) 1.68 1.88 

0.44 0.03 
4.50 

-0.03(10) 
-n~(IO) 0.03 

0.03 

4.64 
1. 12 

-0.43 
-0.14 
5-19 

-0.20 
4.99 
5.02 

Motor 
Spirit 

Mi II ion 

7 

0. 03( 5) 

0. D3 

0.03 

1. 03 
-0.21 

-0.01 
0.81 

0.81 

0.84 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

1. 34 

1. 34 

8.96 

8.64 

0.32 

9.23 

0.37(8) 
1. 51 
1. 75 

0. 03 
1. 81 
3. 78 

D. 28 

0.09 
0.45 

20.35 

1. 68 

0.20 

1.88 

• 
1. 68 1. 88 

• 

0.37 

0.37 

1.66 

1. 37 
0.05 

0.07 
0.17 

1. 11 

0.28 

1. 60 

5. 02 

0.84 

0.84 

0.84 

-
"';noo I 

Jet • 
HSDO LDO Kerosene LPG Fuel 

Oi I 

Vapour
ising 
0 i I & 
Ref ino
ry Fue I 

Manufactured Gas Elactricity Non-commercial Fuels 

Bias t Coke Gas Non· o 
F 0 w ung Fire- Wasta 

Fue ~ 
Tonnes 

8 

0.01 t 
+0.13 

+0. 03 
0. 17 

0.17 

0.17 

0.17 

0. 17 

0.17 

urnace von orks Utility Utility (dry) wood Produ-

9 9 cIs 
--g-----l0------~~----~~----13 ____ 14 ____ _L-+1~0:2X~Cu~b~i~c_!Me~t~r~e~s--~-!;~~!~k~W~h~s~T~W~~IL_~_!~~~~~~~~---' 9 10 11 12 _ Million Tonnes 

;/ 13 14 15 16 17 18 19 20 21 
,; 22 

\ 

(). B4 
tO, 12 

tO. 01 
0.77 

0. 77 

0.77 

0.57 

0.53 
0.04 

0.77 

0.36 
•0. 15 
-0.04 

0.47 
-0.08 
0.39 

0.39 

0.01 

0.01 

0.23 

0.15 

0.39 

0.62 
+ 1. 07 

·0.07 
1.62 

1. 62 

1.62 

0.02 

1 
1. 60 

1. 62 

1. 60 
-0. 18 
-0.39 
-0. 10 

0.93 
-0.12 

0. 81 

0. 81 

0.07 

0.01 

0. 06 

0.74 

0.81 

0.38 
+0.04 

0.42 

0. 42 

0.42 

0.37 

0.37 

0.05 

0.42 

4.24 

4.24 
·0.67 

3.57 

3.57 

1. 22 

0.73 

0.49 

2.35 

2.35 

3.57 

0.87 

0.87 

0.87 

0.87 

0.22 

0.03 

D. 19 

0.65 

0.65( 12 ) 

0.67 

5.07(l) 

5.07 

5. 07 

0. 05 6.30(2) 2.39(3) 
0.04 -0.04 

0.05 6.34 2.35 

0.05 6.34 2.35 

0.05 11.41 2.35 

2.24 

0.26 
0.46 

1. 52 

0.62 

0.56 
0.06 

5. 77 
0. 11 
0.05 
0.08 

0.22 
0.53 
0. 16 
2.04 
2.56 

0.57 

0.05 1.09 

0.61 

0. 51 

0.05 11.41 

0.13 

0. 13 

0. 10 

0. 10 

1.98 

0.28 
0. 08 

0. 42 
0. 36 
0. 08 
0. 38 
0. 36 

0. 14( 4) 

2. 35 

51.40(II) 91.40(II) 29.10(11) 

51 .40 

51.40 

51.40 

51. 40 

51.40 

91.40 

91.40 

91 .40 

91.40 

91.40 

29.10 

29.10 

29 .I 0 

29. 10 

29.10 
(1) Production of electricity from primary hydro power has 
(3) Sale to Utilities. been shown here for the sake of convenience. (2) Purchase from Non-uti IiI ies. 

(5) This represents production of power alcohol a ub -
(7) Excluding the quantities considered I 'f s strtute fuel derived from molasses. 

. as rans ormed 1nto blast f 
(9) Excluding non-coking coal used in co 1 . . urnace gas (cf nota 6) 

a mines, railways and ind I . f • 
(tl)For our purposes we have assumed pr d 1. us r1es or power generation. 

t . ouc1onofnonc . 1 consump •on for Energy uses onty. - ommerc~a fuels as equal to final 
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(4) Sale to other agencies excluding utilities, break up of which is not available. 

(6) Represents coke equivalent of blast furnace gas produced. 

(8) Includes brick burning. 

(IO)Covering also non-energy products. Sea Tabla 4-9 
(12)This includes the Coke oven gas used lor underfiring of the coke ovens as separate 

figures are not available. 
NOTE: Quantities less than 5000 tonnes not shown. 

Value not possible to isolate and included in these figures. 
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TABLE ~-29 

PRODUCTION AND USES OF ENERGY - 1958/9 - ALL INDIA 

Cokina 
Coal 

Non
Cokin& 
Coal 

2 

latall
uraical 
Coke 

3 

Non
lalall
ura ical 
Coke 

4 

Crude 
Oi I 

5 

Total 
Oi I 

Produ
cts 

6 

llotor 
Spirit 

Aviation .. 
Jet 
Fuel 

IIi Ilion Tonnes 

7 8 

PRODUCTION AND CONSUMPTION 

A. PRIMARY SOURCES OF ENERGY 

PRODUCT ION 
NET BALANCE OF EXTERNAL TRADE 
BUNHRS 
STOCK CHANGES 
TOTAL C()jSUMPT I ON 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCT ION 
NET BALANCE OF EXTERNAL TRADE 
BUNHRS 
STOCK CHANGES 
TOTAL C()jSUMPTION 
QUANTITIES -TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

15.05 

-0.71 
14.34 
-7.23 
7. 11 

7. 11 

31 • 71 
-1.71 
-0.14 
-0.62 
29.24 
-7.69 
21.55 

3.33 
-0.03 

-0. 11 

-U~<6> 
(9) 2.37 

21.55 2.37 

2. 03 
-0.03 

I 0. 06 
2.06 

2.06 
2.06 

0.45 
4.76 

- ( 1 0) 
5.21(10) 

-5.21 

0. 03 

0.03 

0.03 

4.89 
1.24 

-0.41 
-0.18 
5.54 

-0.25 
5.29 
5.32 

0. 03< 5> 

0. 03 

0. 03 

0. 97 
-0.20 

0. 77 

0. 77 
0. 80 

.0.12 

I 0. 07 
0.19 

0.19 
0.19 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 0.77 

01 which: Coal llinas & lasharias 0.77 
Electric Power Plants 
Coke Ovans 
Gas lorks 
Oil Refinerin & Field Operation 
Losses 

B. CONSUMPTI()j BY THE OTHER SECTORS 

TRANSPORTAl I ON 
Of which: Road 

Ra i I roads 
Tramways 
Waterways 
Air 

INDUSTRY 

Of which: ll1n1n11 & Quarryin& 
Fertilizer 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 
GOVERNMENT 

OTHERS 

Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steel 
Non-Ferrous 
Textiles 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

4.57 

4.57 

1.77 

0.90 

0.87 

7.11 

1.26 

1.26 

1 0.18 

9.83 

0.35 

9.06 

0.36(8) 
1.95 
1. 74 

0.04 
1. 77 
3.20 

0.42 

0.09 

0.54 

21 .55 

2.37 

0. 20 

2.11(7) 

2.37 

2.06 

2.06 

0.34 

0.34 

1. 79 

1. 46 
0.06 

0.08 
0.19 
1. 24 

0.30 

1. 65 

5.32 

0. 80 

0. 80 

0. 80 

0.19 

0.19 

o. 19 

(1)_Produclion of electricity from primary hydro power has bean shown here for the sake of convenience. 
(3) Sale to utilities. 

(5) This represents production of power·alcohol a subst·1tute f 1 d · d f . • ue er1ve rom molasses. 
(7) Excluding the quantities considered as transformed ·1nt bl 1 f 

. . o as urnace gas (cf note 6) 
(9) Exclud1n11 non-cok1n11 coal used in coal •ines railways and · d 1 1 . • 10 us ry or power generation. 
(11) For our purpose. we have assumed product ion f · 

consu111ption for Energy uses only. 0 non-commercial fuels as equal to final 
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HSDO • , LDO 
I 

9 

' 0. 81 
• 0.20 

-0. 0& 
0. 95 

0. 95 
0. 95 

0. 72 

0. 66 
0. 0~ 

0. 01 

0.14 

10 

'I 

e: 

.. 
. 0.44 
f0.10 
-0.02 

.-0.02 
; 0. 50 
-0.09 

0. 41 
0.41 

0. 01 

_.(..> 

0.01 

0.24 

Kerosene 

11 

0.67 
+ 1. 11 

-0.11 
1.67 

1. 67 
1.67 

0.02 

• ·r t 
0.09 • 0.16 

~ 
1. 65 

LPG 

12 

Fue I 
Oi I 

13 

1.65 
-0.13 
-0.39 
-0.06 
1. 07 

-0.16 
0.91 
0.91 

0.07 

0. 01 

0.06 

0.84 

f 

Vapour
ising 
Oi I & 
Relina
ry Fue I 

14 

0.35 
t0.04 

0.39 

0.39 
0.39 

0.34 

0.34 

0.05 

llanulacturad Gas 

Blast Coke Gas 
Furnace Oven Works 

109 x Cubic Metres 

15 16 17 

5.23 

5.23 
-1.13 

4.10 
4.1 0 

1.43 

0.77 

0.66 

2.67 

2.87 

1.10 

1.10 
-0.02 
1. 08 
1. 08 

0.28 

0.03 

0.25 

0.80 

o.Bo< 12 > 

0.06 

0.06 

0.06 
0.06 

0.06 

Electricity 

Non-
Utility Utility 

1 09 x kWh • TWh 

18 1 9 

5.65( 1) 

5.85 

5.85 

7.18 2.49 

7.18 2.49 
13.03 2.49 

2.58 

0.27 
0.54 

1.77 

0.67 

0.62 
0.05 

6.73 

0.12 
0.05 
0. 11 

0.26 
0.63 
0.22 
2.22 

. 3.12 

0.58 
1.24 

D.68 

0.55 

0.13 
0. 13 

0. 11 

0. 11 

2.09 

0.32 
0.09 

0. 50 
0. 41 
0.09 
0.36 
0.32 

0.16< 4> 

Non-commercia·! Fuels 

Dung 
(dry) 

Fire
wood 

Mi IIi on Tonnes 

20 21 

Waste 
Produ
cts 

22 

52.70<11 ) 92.70< 11 > ?9.9D< 11 > 

52.70 

52.10 

52 .70 

52.70 

92.70 

92.70 

92.70 

92.70 

29.90 

29.90 

29.90 

29.90 

0.39 4.10 1. 08 0.06 13.03 2.40 52.70 92.70 29.90 
o. 95 1 0.41 1.67 0.91 

,~ (2) Purchase from Mon-uti I ilies. 
(4) Sale to other agencies excluding utilities, break up of which is not available. 

(6) Re~resents coke equivalent of blast furnace aas produced. 

~ -~8) Includes brick burnine. 
• (10) Cover in& also non-eneray products. See Tabla 4-9 

· of the coke ovens, as separate f iaures are not avai labia . 
(12) This includes the coke oven gas used for under! iron& 

NOTE: Quantities Jess than 5000 tinnes not shown. 
---1-Value not possible to isolate and included in these figures. 
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TABLE 4-30 

PRODUCTION AND USES OF ENERGY SOURCES - 1959/60- ALL INDIA 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCX CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 

Of which: Coal Minas & Washaries 
Electric Power Plant• 
Coke Ovens 
Gas Works 

Coking 
Coal 

14.19 

-0.25 
13.94 
-8.68 
5.26 

5.26 

0. 73 

D. 73 

Oil Refineries & Field Operation 
Losses 

B. CONSUMPTION BY THE OTHER SECTORS 

TRANSPORTAl ION 

0 I which: Road 

INDUSTRY 

Rai I roads 
Tramways 
Waterways 
Air 

Of which: Mining & Quarrying 
Fertilizer 
Heavy Chemical 
Structural Clay Products 
Cement 
lron&Stael 
Non-Ferrous 
Textiles 
0 the r 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 
GOVERNMENT 

OTHER SECTORS 

TOTAL INTERNAL FINAL CONSUMPTION 

3.90 

3.90 

0.63 

0.43 

0.20 

5.26 

Non
Coking 
Coal 

2 

Metall
urgical 
Coke 

3 

Non
Matall
urgical 
Coke 

4 

Crude 
Oi I 

5 

Total 
Oi I Motor 

Products Spirit 

IIi II ion Tonnes 

6 7 

PRODUCTION AND CONSUMPTION 

• 
\ I > Aviation 1'· 

& o HSOO 
Jet 
Fuel 

B 9 

34.21 
-1.39 

0.45 0.02 0.02( 5 ) 

-o. 15 
-2.70 
29.97 
-6.00 
21.97 

4. 41 
-0.03 

-0.21 
4.17(6) 

-1.23 

(9) 2.94 
21.97 2.94 

1. 95 
-0.03 

•0.06 
1. 98 

1. 98 
1. 98 

5.19 

-0. 04( 10) 
-~:~~(10) 0.02 

o. 02 

5.18 
1. 49 

-0.37 
-0.19 
6. 11 

-0.34 
5. 77 
5. 79 

0. 02 

0.02 

0.97 
-0. 16 

-0. 01 
0. 76 

0. 78 
0.80 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

1. 55 

1. 55 

11.34 

11.01 

0.33 

8. 11 

D. 26(B) 
1. 82 
1. 82 

0.05 
1. 72 
:1.44 

0.30 

0.08 

0. 59 

21.97 

2.94 

0.22 

2.94 

1. 98 

1.98 

0.30 

o. 30 

1. 96 

1.57 
0.07 

0.09 
0.23 

1. 35 

0.31 

1. 87 

5.79 

0.60 

0.80 

0.60 

•0.14 

+0. 09 
0.23 

0.23 
0.23 

j 
0. 98 
0.18 

0.06 
1.1 0 .. 
1.10 
iLl 0 

i 
" 

0.2-a. 1 o~\ 

0.23 

0. 77 
0.06 

o.or 

D. 15 

... ... 

0. 11 

0. 23 1.1 0 

(I) Productional electricity from primary hydro power has been shown here lor the sake of convenience. 
(3) Sale to Utilities. -4 

(5) This represents production of power alcohol, a substitute fuel derived from molasses. 
(7) Excluding the quantities considered as transformed into bl 1 1 . . as urnace gas (cl note 6) 
(9) Excludong non-cokong coal used in coal minas railwa•s and · d 

1 1 • z •n us ry or power generation. 
(11)For our purposes, we have assumed pr d t· f 

consumption for energy uses only, 0 uc 10
" 0 non-commercial fuels as equal to final 

LOO 

10 

0.48 
+ 0. 12 
-0.02 
-0.02 

0.56 
-0.10 

0.46 
0.46 

0. 01 

0.01 

0. 28 

0. 17 

0.46 

Kerosene 

11 

0. 78 
+1. 20 

-0.10 
1. 68 

LPG 

12 

0. 01 

Fuel 
Oi I 

13 

1. 66 

-0.35 
-0.09 

Vapour
ising 
Oi I & 
Ref in
ary Fuel 

14 

0.30 
+0. 03 

Manufactured Gas 

Blast Coke Gas 
Furnace Oven Works 

o9 x Cubic Metres 

15 16 17 

7.B8 1. 47 0.06 

Electricity 

Non-
Uti I ity Uti I ity 

1 09 x kWh = TWh 

18 19 

7.03(1) 

7.03 

7.03 

8.01(2) 
+0.03 

2.66(3) 
-0.03 

2.65 

2.85 

Non-commercial Fuel1 

Dung Fire- Waste 
(dry) wood Produ-

cts 
Million Tonnas 

20 21 22 

53.30( 1!) 96.30(1l) 3D.21f.1 1> 

53.30 

53.30 

96.30 

98.30 

30.20 

30.20 

1. 86 
1. 88 

0.01 

0.01 
0.01 

1. 22 
-0.24 
0.96 
0.98 

0.33 

0.33 
0.33 

7. 88 
-1 .69 
6. 19 
6. t 9 

1. 47 
-0.09 
1. 38 
1. 38 

0.06 

0.06 
0.06 

6.04 

8.04 
15.07 2.85 53.30 96.30 30.20 

0.02 

1. 86 0. 01 

0.08 

0. 01 

0.07 

0.90 

0.30 2 '31 

1. 22 

0.30 
1. 09 

3.88 

3.88 

0.03 

0. 30 

0.03 

0.27 

1. 08 

0.06 

2.96 

0. 26 
0.60 

0.06 
2. 06 

0. 71 

0.65 
·o. o6 

7.67 

0.12 
0.05 
0.20 

0.34 
0.84 
0. 38 
2.43 
3.51 

0. 75 
1. 38 

0. 77 
0.61 

0. 16 

0. 15 

0. 01 

D. 12 

0. 12 

2.38 

0.35 
D. 12 

0. 51 
0. 59 
0.09 
0.37 
0.35 

0.19( 4) 

53.30 

1. 88 0.01 0.98 0.33 6. 19 1. 38 0.06 15.07 2.85 53.30 

(2) Purchase from Non-Uti I it i es 
(4) Sale to other agencies excluding Utilities, break up of which is not available. 

(6) Represents coke equivalent of blast lurrwce gas produced. 

(6) Includes brick burning. 

(10)Covering also non-energy products. Sea Tabla 4-9 
(12)lhis includes coke oven gas used for underliring of coke ovens. 

NOTE: Quantities less than 5000 tonnes not shown. 

96.30 • 30.20 

96.30 30.20 

282 
-----ao•Value not possible to isolate and included in lhasa ligura.. 

283 



TABLE 4·31 

PRIIJUCTION AND USES OF ENERGY SOURCES· 1960/1 ·ALL INDIA 

Coking Non-
Cool Coking 

Cool 

Me tall· 
urgical 
Coko 

Non
Metal!
urgical 
Coke 

Crude 
Oi I 

Total 
Di I 

Products 
Motor 
Sp i r i I 

Mi IIi on Ton nos 

2 3 5 6 7 a a 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

I. SECONDARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL F I HAL CONSUMPTION · 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 

15.57 

-1.76 
13. B1 
-9.56 

4.25 

4.25 

0.81 
Of which: Cool Minos & Jasheries 0.81 

Electric Power Plants 
Coko Ovens 
Gas Works 
Oil Refineries & Field operation 
Losses 

I. CONSUMPTION BY THE OTHER SECTORS 
TRANSPORTATION 

Of which: Road 

INDUSTRY 

Rei I roads 
Tramways 
Waterways 
Air 

Of which: Mining & Quarrying 
Fertilizer 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 

GOVERIIIIENT 

OTHER 

Heavy Chomical 
Structural Clay Products 
Cement 
I ron & Steal 
Non-Ferrous 
Taxtilos 
D t hars 

TOTAL INTERNAL FINAL CONSUMPTION 

1.32 

1. 32 

2. 12 

I .31 

0. 81 

4.25 

39.95 
-I. 26 
-0.12 
-2.46 
36. 11 

-10. 07 
26.04 

5.21 
-0.01 

+0. 05 
5.25(6) 

-I. 91 

(9) 3.34 
26.04 3.34 

1. B9 
-0.02 

-0.03 
1.14 

1.14 
1.84 

PRODUCTION AND CONSUMPTION 

0.46 0.02 
5. 78 

-O.OB(10) 
.::::(10) 0.02 

0.02 

5.61 
+ 1 .63 
-0.44 
-o.oa 
1.72 

-0.39 
6·.33 
8.35 

0.02( 5 ) 

0. 02 

0. 02 

1. 04 
-0.20 

-0.01 
0.13 

0.13 
0.85 

IREAKDBIN OF INTERNAL FINAL CONSUMPTION 

1. 81 

1. 81 

14.72 

14.26 

0.46 

B.64 3.34 
0.02 

0. 22 
0.35(B) 
I. 05 
2.2B (7) 

3.12 
0.04 
1. 83 • 
3. 07 

0. 19 

0.01 T.B4 
D. 07 

0. 60 

2B.04 3.34 1. 84 

0.34 

0.34 

2.16 

1. 74 
0.07 

0.09 
0.2B 

1.52 

0.02 

0.07 
0.05 
0.03 
0.06 

0.44 
0.65 
0.32 

1.99 

6.35 

0. 85 

0.15 

0.85 

0.21 

0.07 
0.21 

0. 21 
0.21 ~ 

0.21 

0.21 

0.28 
(1) Production of electricity from primary hydro power has been shown here for the sake of convenience. 
(3) Sale to Utilities. 

(5) This represents production of power alcohol which is a substitute fuel derived from molasses. 
(7) Excluding tho quanl1t10s considered as transformed into bl 1 1 

. . as urnaco gas (cf note 6) 
(9) Excluding non-cok1ng coal used in coalminos Railways d · d . 

• In 1n ustry for power aenerat1on 
(11)For our purposes, we have assumed production of n _ · · 

final consumption for Enerty uses only. on commercial fuels as equal to 

(13)Probobly includes about 0.02 mt consumed by t d 1 . 
au o pro ucers or generat1on of Electricity. 

284 

1. 01 
0.21 

•0. 04 
1.25 

1.25 
1.25 

1~:: 
. o.oa 

D. 01 

D. 11 
0.01 

...., 
0.01 
0. 01 

0. 03 
0.12 

0. 11 

1. 25 

LDD 

1 0 

0. 53 
0.12 

-0.03 
-0.01 

0.61 
-0. 11 
0.50 
0. 50 

0. 01 : 

0.01 

Kerosene 

11 

0.94 
1. 15 

-0.09 
2. 00 

2.00 
2. 00 

0.30 0.02 

0.01 

0. 01 
0.01 

0.07(13) 
0.20 0.02 

0.19 
1. 9a 

0. 50 2.00 

LPG 

12 

0. 01 

0.01 

0.01 
0.01 

0. 01 

0.01 

Fuol 
0 i I 

13 

1.67 
0.12 

-0.41 

1. 3a 
-0.26 
1.10 
1.10 

O.OB 

0. 01 

0.07 

1. 02 

0.07 
0. 03 
0. 01 
0.06 

0.34 
0.51 

1. 10 

Vapour
ising 
Oi I & 
Rofin
ery Fuel 

14 

0. 34 
0.02 

0.36 

0.36 
0.36 

0. 34 

0. 34 

0.02 

0.36 

Manufacturad Gas Electricity 

Non-Blast Coke Ges 
Furnace Ovon Works Uti lily Uti lily 

109 x CUbic Metros . 1 09 X kWh = Tlh 

15 

12.09 

12.09 
·2.34 

9. 75 
9.75 

3. 67 

16 

2.1a 

2. 1 B 
-0. 16 
2. 02 
2. 02 

0.45 

1.91 0.04 

1. 76 0.41 

6.06 1.57(12) 

6.08 1. 57 

9. 75 2.02 
tJ 

17 1 a 19 

7.77 

7. 77 

0.06 9.31 3.07 

0.06 9.31 3.07 
0. 06 17. 08 3. 07 

0. 06 

3.55 

0. 26 
0.69 

0. 06 
2.54 

0. 73 

0.67 
0.06 

9.00 
0. 11 
0.10 
0.25 

0.44 
1. 10 
0.40 
2. 47 
4.13 

o.a3 
1. 49 

o.a5 
0.63 

o. 06 11. oa 

0.16 

0.15 

0. 01 

0.11 

0. 11 

2.60 

0.31 
0.16 

0. 50 
0.70 
o.oa 
0. 3a 
0.40 

0.20(4) 

3.07 

Non-commercial Fuels 

Dung Fire- Waste 
(dry) wood Produ-

cts 
Mi IIi on Tonnes 

20 21 22 

54.oo< 11 l 100.oo< 11)30.70(1 1) 

54.00 

54.00 

54.00 

54.00 

54.00 

100.00 

100. 00 

1 00.00 

1 00. 00 

100.00 

30.70 

30.70 

30.70 

30.70 

30.70 

( 2) Purc hase 1 rom Non-uti I it ies. . 
1 1 h h is not availab e. (4) Sale to other agencies excluding uti I ities, break-up o w IC 

(6) Represents coke equivalent of blast furnace gas produced. 

(6) Including 0.96 mi II ion tonnos for brick burn1ng. 

( 10)Covaring also non-energy products. See Tabla ~-9 
(12)This includes coke oven gas used for undorflllng of coke ovens. 

NOTE: Quantities less than 5000 tonnoe not shown. 
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TABLE 4-32 
PRODUCTION AND USES OF ENERGY SOURCES - 1961/2 - ALL INDIA 

Coking 
Coal 

Non
Coking 
Coal 

Me tal
l u rg i
cal 
Coke 

Non
Metal-
I urg i
cal Coke 

Total 
Crude Oil Motor 

Oil Products Spirit 

Aviation 
& 

Jet 
Fuel 

Hsoo· 
t , LOO 

./ .. ~ 
Kerosene LPG Naptha Fuel 

Oi I 

Manufactured Gas 

Blast Coke Gas 
Furnace Oven Works 

Electricity 

Non
Utility Utility 

Non~commercial Fuels 

Fire- Waste 
Dung wood Products 
(dry) 

Vapour
ising 
Oi I Re
I i neff 
Fuel & 
Gas 

-----------------------------------------------------------------------------------~~~i~l~l~io~n~T~o~n~ne~s~ _____ \ ) 9 9 --~----~~-----:;---~~--~~----7:----~~1~D~x~C~u~b~ic~M~e~t~re~s~--L-~1~0_2x~k~Wh~=~TW~h~_L __ _!M~iiUIJi!o!n~T~o~n~ne~sL_ ____ __ 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION 

2 3 4 5 6 7 

PRODUCTION AND CONSUMPTION 

8 9 ~-10 11 12 13 14 15 1B 17 18 19 20 21 22 23 

NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 
PRODUCT I ON 
NET BALANCE OF EXTERNAL TRADE 
BUNHRS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 
TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR & LOSSES 

15.94 

-1.12 
14.B2 

-10.97 
3.85 

3.85 

0.85 
Of which: Coal Minas & Washaries 0.85 

Electric Power Plants 
Coke Ovans 
Gas Works 
Oil Refineries & Field Operation 
Losses 

B. CONSUMPTION BY THE OTHER SECTORS 
TRANSPORTATION 
Of which: Road 

Railroads 
Tramways 
Waterways 
Air 

INDUSTRY 
Of which: Mining & Quarrying 

Fertiliser 

AGRICULTURE 
DOMESTIC 
COMMERCIAL 
GOVERNMENT 
OTHER 

Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steel 
Non-Far rous 
Textiles 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

1. 39 

1.39 

1.81 

1. 21 

0.40 

3.85 

38.97 
-1.31 
-D. 13 
+2. 03 
39.56 

-11. 97 
27.59 

7. 12 
-D. 01 

-0.08 

-U~<9> 
(7) 4.90 

27.59 4.90 

2. 13 
2.13 

15.29 

14. 97 

0.32 

9. 79 
0. 04 

1 :-46<8> 
2. 49 
0. 13 

'2. 10 
3. 57 
0. 04 

0. 07 
0. 27 

27.59 

0.04 

0.04 

4.86 

0. 23 

4.63< 10 ) 

4.90 

1. 98 
-0.04 

-0.08 
1. 86 

1.86 
1.86 

1. B6 

I. 86 

0.60 0.02 
+5.98 

- ( 11) 
6.58(11)0.02 

-6.58 
0. 02 

5. 98 
+2.08 
-0.44 
-0.17 

7.45 
-0.43 
7.02 
7.04 

0.02( 6) 

0.02 

0.02 

1. 07 
-0.20 

0.87 

0.87 
0.89 

+D.37 

-0. 05 
0.32 

0.32 
0.32 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

0.37 

0.37 

2.45 
1. 93 
o.o8· 

0. 12 
0.32 
I. 66 
0.02 

0.08 
0.05 
0. 05 
0.08 

0.49 
0.89 
0.34 
2.22 

7.04 

0.89 
0.89 

0.89 

- 0. 32 

0.32 

0.32 
(1) Product ion of electricity from primary 
(3) Purchased from non-utilities 

., 
hydro power has been shown here for the sake of convenience. 

'; 
I 

' v 
1.09 (/0.60 

+0.38 ~[0.07 
• -0.03 

-0.02 1 -0.02 
1.45 I 0.62 

i -0. 12 
I. 45 ,0. 50 
1.~ l ~.50 

\ 
'· ,·, ., 

' l i 
I 

'[ .. ,II· .. 
1 -!14 t., 
0. 07 . 

,' 0. 01 0.01 

0.20 .,0.30 
0. 01 0. 01 

)> ~.01 
0.01 0.01 
0.01 

0.04 
D. 13 
0.13 

I. 45 

0.06 
,o. 21 

·11 .19 ', l 
,I 'jJ. 50 
( 
} 

(5) Sales to other agencies to the extent of 0.29 TWh, break-up of which 1·s • not available, is included in this. " 
(7) Excluding non-coking coal used in coal mines, railways a.nd · d t f j 
(9) Represents coke equivalent of blast furnace gas produced. 

1n us ry or power generation. 

(11 )Includes 0.59 mi 11 ion tonnes of non-energy products also. 
(13) The production of non-commercial fuels ha• • '••een assumed to be equal to final consumpt 1·on lor Energy uses only. 
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9.81(1) 54.50< 13 ' 100.80< 13 ' 3D.9o< 13l 

1. 05 
t 1.19 

-0.01 
2.23 

2.23 
2.23 

0.02 

0.02 

2.21 

2.23 

0.01 

0.01 

0.01 
0.01 

0.01 

0.01 

1. 77 
+0.2B 
-0.41 
-0.07 
1. 55 

-0.30 
1. 25 
1. 25 

0. 11 

0. 01 

0.10 

1.14 

0.08 
0.03 
0.03 
0.08 

D. 39 
0.53 

0.39 
+0. 01 

0.40 
-0.01 
0.39 
0.39 

0.37 

0.37 

0.02 

1.25 0.39 

14.77 

14.77 
-2.90 
11.87 
11. 87 

4.25 

2.57 

2.57 
-0. 14 
2.43 
2.43 

0.69 

3.11 0.06 

1. 14 0.63 

7.62 1.74(12) 

7.62 I. 74 

11.87 2.43 

(2) Of which steam generation is 9.48 and oi I 0.38 TWh. 
(4) Sold to non-uti lilies. 

9.81 

9. 81 

0. DB 10.23 

0.06 10.~3 
0.06 20.04 

3.93 

3.57(4) 
+0.37 

3.20 

3.20 
3.20 

D. 1 B 

0.28 0.16 
O.B1 

0.08 
2.7B 

0.76 

0.70 
0.06 

11 . 03 
D. 11 
0.92 
0. 28 

0.52 
1. 57 
0.43 
2.57 
4.63 
0.99 

0.06 1.70 
0.93 
0.70 

0.06 20.04 

0. 02 

D. DB. 

0.08 

2.94 

0. 3B 
0.33 

0.47 
0. 77 
0.09 
0.37(5) 
0.53 

3. 20 

54.50 

54.50 

54.50 

54.50 

54.50 

(6) Represents production of power alcohol which is a substitute fual darivad from molassas. 
(8) Including 1.40 mi II ion tonnes used for brick burning. 
(10)Excluding the quanti lias considerad as tronsformed into blast lurnaca gas (cl note 9). 
(12)1ncludas coka oven gas used for under-firing of coka ovens. 

NOTE: Quantities less than 5000 tonnes not shown. 
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1 DO. 80 

1 DO. 80 

1 00. BD 

1DO.BD 

1 00. 80 

30.90 

30.90 

30.90 

30.90 

30.90 



l. PRIMAl 
PRO! 
NET 
BUN I 
STO! 
TOH 
QUA~ 
INTE 

B. SECONt 
PRO! 
NET 
BUN I 
STO! 
TOH 
QUAl 
INTE 
TOH 

A. CONSUl 
SECTOI 
Of wh 

B. CONSUl 
TRANS I 
Of wh 

INDUS' 
Of wh, 

ASRICI 
DOMES' 
COMMEI 
GOVER I 
OTHER 
TOTAL 

TABLE 4-33 
PRODUCTION AND USES OF ENERGY SOURCES- 1962/3- ALL INDIA 

Coking 
Coal 

Non
Coking 
Coal 

Metal
lurgi
cal 
Coke 

Non-
Meta 1- Crude 
lurgi- Di I 

Total 
Oi I 

Products 
Mot or 
Sp i r i I 

Aviat1·t·.....:. 
& r:·-; 

......: .... 
~- '\. Kor ose n'e LPB Naptha Fuel 

0 il 

Vapour
ill ng 
Oi I Re
I i nary 
fuel & 
Gas 

llanulactured Ges Electricity Non-commercial Fuels 

cal Coke Jot .• 
Fuel 

Blast Coke Gas Non
Uti Illy 

Fire Waste 

A. PRIIARY SOURCES OF ENERGY 
PRODUCT ION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CDNSUMPT I ON 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

I. SECONDARY SOURCES OF ENERGY 
PRODUCT ION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 
TOTAL INTERNAL FINAL CONSUMPTION 

15.73 

+0.59 
16.32 

-11.60 
4. 72 

4.72 

2 

47.56 
-1.26 
-0. 13 
-2.93 
43.24 

-13.03 
30.21 

3 

7.99 
-0.01 

-0.05 

-U~<9> 
(7) 5.56 

30.21 5.56 

4 

2.27 
-0.03 

-o .1 o 
2.14 

2.14 
2.14 

Iii IIi on Tonnes 
5 6 7 8 

PRODUCTION AND CONSUMPTION 

1.17 0.01 
+5.96 

~ (11) . 
7.13(11) 0.01 

-7.13 
0. 01 

6.56 
•2.53 
-0.48 
-0.10 
B.51 

-0. 45 
8. 06 
B.07 

o. 01 (6) 

o. 01 

0. 01 

1 . 1 8 
-0.24 

• o. 01 
0.93 

0.93 
0.94 

+0.55 

-0.20 
0.35 

0.35 
0. 35 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES 0.91 
Of which: Cool fines & Washorios 0.91 

Electric Power Plants 
Coke Ovens 
Gas Works 
Oil Refineries & Field Oporation 
Losses 

I. CONSUMPT I t:l BY THE OTHER SECTORS 
TRANSPORTATION 
Of which: Rood 

Ra i I roods 
Tramways 
Ia t erways 
Air 

INDUSTRY 
Of which: Mining & Quarryin& 

Fertilizer 

AGRICULTURE 
DOMESTIC 
COMMERCIAL 
GOVERNMENT 
OTHER 

Heavy Chemical 
Structural Clay Prod 1cts 
Cement 
Iron & Steal 
Non-Ferrous 
Textiles 
Other 

TOT'L INTERNAL FINAL CONSUMPTION 

2. 11 

2. 11 

1. 70 

1.20 

0.50 

4.72 

2.60 
2.60 

15.27 

14.95 

0.32 

II.B2 
0.04 

1~eo< 8 > 
2.43 
0.14 

2.21 
5.20 
0.08 

0.09 
0.37 

30.21 

0.05 

0.05 

5.51 

0.23 

5.2B(IO) 

5.56 

2.14 

2. 14 

0. 42 

0.42 

2. 72 
2. 15 
0. 10 

0. 12 
0.35 
2.13 
0.02 
0.01 
0. 11 
0.08 
0.09 
0.12 

0.58 
1. 12 
0.38 
2.44 

8.07 

0.94 
0.94 

0.94 

0.35 

.. 
0.35 

0.35 

<1> Production of electricity from primary hydro power has been shown here for the sake of convenience. 
(3) Purchased from non-utilities. 

(5) Solos to other agencies to tho extent of 0.18 included· lh' 
(7) Ex I d' In IS. 

c u '"I non-cokin1 co~l used in coal mines, railways and industry for power generation. 
(9) Represents coke equivalent of blast furnace gas produced. 

Furnace Oven Works ·uti 111 y Dung wood Products 
dry 

.----~~----J2~--~~--~~----~----L-~1~o9~x~Cu~b~i~c~ll!~~r!e7":-_j __ 1~o~9~x~k~W~h_:•~T~W~h--~~M~i~lll~io~n~T!on~n~e~s ____ __ u 11 12 13 14 15 18 17 18 19 20 21. 22 23 

J 
I 

I 
I 

A·, 

)1, 

~·~·.ti + ~1 4 
·0 I 3 

I, .I~ 
I , , 5d 

I 
\ 

r t 

1.21 
+I . 19 

+0. 05 
2.45 

2.45 
2.45 

.. 

0.02 

0.02 

0.02 
0.02 

0. 01 

o. 01 

0. 01 
0. 01 

1.91 
+ 0.41 
-0.44 
•0.04 
1.92 

-0.30 
1.82 
1.82 

0.11 

0.01 

0.10 

0.45 
+0. 01 

0.48 
-0.03 

0.43 
0.43 

0.42 

0.42 

16.45 

18.45 
-3.13 
13.32 
13.32 

4.94 

3.72 

1. 22 

2.88 

2.86 
-0.14 
2.72 
2.72 

0.65 

0. 06 

0.59 

0. 06 

0. 08 

0.06 
0. 06 

0.03 . 0. 01 1.51 8.38 2.07< 12 > 

1 (0 l 

j' "'8 
3 

r ·.20 

J ' 

' o. 03 

2.42 0.02 

• 

0. 01 

• 

0.11 
0.08 
0.06 
0.12 

0.45 
0.71 

8.36 2.07 

0. 01 

2.72 i5 ' 2.45 0.02 0.01 1.82 0.43 13.32 

j (2) Of which steaJR general ion is 10.18 and oi I 0.39 Tlh. 
;~ (4) Sold to non-utilities 

• 

0.08 

0.08 

11.80(1) 

11.80 

11.80 

11.04 3.47 

11.04 3.47 
22.84 3.47 

4.50 
0.29 
0.91 

0.08 
3.24 

0.78 

0. 72 
0.08 

12.71 
0. II 
1.17 
0.33 

0.59 
1. 78 
0.57 
2.85 
5.31 
1.10 
,.92 
1. 05 
0.78 

22.84 

0.22 
0.20 

0.02 

0.08 

0.08 

3. 17 

0.43 
0.31 

0.42 
0.95 
0.06 
0.37(5) 
0.81 

3.47 

• 

(I 3) 
54.90 

54.90 

54.90 

54.90 

54.90 

54.90 

f ):l (8) Represents production of power alcohol which is a substitute fuel derived from molasses. 
~~(8) lncludina1.73·Million tonnes usod lor brick burning. 

• (IO)Excludina the quantities consi~ered as transformed 1nto blast furnace gas (cl. note 9) 
(12)1ncludes coke oven gas used lor underliring of coke ovens. 

(13) (13) 
101.60 31.10 

101.80 31.10 

101.80 31.10 

101.60 31.10 

101.60 31.10 

101.80 31.10 

(ll)lncludos 0.57 •illion tonnos of non-energy products also 
(13)The production of non-co••ercial fuels has b . onl· 

een assu•ed to be equel to final consumption lor energy uses 
NOTE: Quantities less 1han 5000 tonnes not shown. 
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TABLE 4-34 

PRODUCTION AND USES OF ENERGY SOURCES - ANDHRA PRADESH - 1960/1 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

Of which: Coal Mines and Washerias 
Electric Powar Plants 
Coke OVens 
Oi 1 Refineries and Field Operation 
losses 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTAl ION 

Of which: Road and Tramways 
Railroads 
lata r .. ys 
Air 

INDUSTRY 

Of which: Mining & Quarrying 
Fertilizer & Heavy Chemical. 
Structural Clay Products 
Cement 

AQR I CULTURE 

DOMESTIC 
COMMERCIAL 

GOVERNMENT 

OTHERS 

lron&Steel 
Non-Farrous 
Taxtilas 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

Coking 
Coal 

• D. D5 

D.D5 

0.05 

Non
Coking 
Coal 

2 

2.57 
-0.20 
-D.04 
-0.01 

2.32 
-D. 29 
2.03 

Metal
lurgical 
Coke 

Non-Mot;~·~ 
lurgico1rud'e 
Coke Oi I 

Tonnes x 1 o6 
3 

+D.01 

D.D1 

D. D1 

4 
5 

0.05 2.03 0.01 . ·~ 

BREAKDOWN OF INTERNAL FINAL CONSUMPT I r~. 

0.05 

0.05 

0.05 

0.08 

0.08 

1.2D 

1. 2D 

0.73 D.01 

D.02 
0.03 
0.22 

0.12 
0.34 

D.02 

2.D3 

0.01 

0.01 

Total 
Oi I Pro
ducts 

6 

0.90 
-0.39 
-D. 09 
-0.02 
0.4D 

D.40 

0.40 

0.04 

O.D4 

0.36(1) 

0.15 

0. 13 
0. 01 

0.01 
• 0. 05 

0. 02. 

0.14 

0.40 

Manufactured Gas 
Blast Coke Oven & 

Furnace Gas Works 

Cubic Metres 106 
7 B 

Electricity 
Utility Non-Utility 

kWh x I o6 - GWh 
9 I 0 . 

900. 1 
-I 21. 1 

779.0 

779.0 

779.0 

22B. 7 

5.4 
23.3 

!5. 9 
184. I 

14.2 

14.2 

358.0 

47.7 
!9. 9 

45. 1 
244.3 • 

54. B 

70. B 
30.2 

22.3 

779.0 

151.5 

151.5 

151.5 

151.5 

54. 0 

54.0 

0. 1 
0. I 

63.6 

1 0. 5 
53.1 

33.8 

151.5 

~values not possible to 
isolate and included in 
this figure. 

(1) Break up of Total Internal Final Consumption of Oil Pro<':rcluding Refinary Fuel Consumption). ('000 Tonnes) 
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ConSIInpt ion by 

Transportation:· 
Road & Tramways 
Railroads 
Waterways 
A i r 

Industry (Total) 
Agr icu! turo 
Domestic 

Total Internal Final 
Consumption. 

Motor Aviation & HSDD lerosene Fuel Oil' Others Total Oil 
Spirit Jet Fuel ).. • Products 

40 

11 

40 11 

9~ ,, 

4 
7 

109 

rt'lo 
~14D 

• 
3 

24 

27 • 

134 
4 
3 

11 
45 
20 

141 

358 

291 

Non-Commercial 
Dung Firewood 
dry 

Tonnes x 
11 12 

4.0 9.0 

4.0 9.0 

4.0 9.0 

4.0 9.0 

4.0 9.0 

• 
4.0 9.0 

Fue Is 
Waste 
Products 

1 o6 

13 

2.6 

2.6 

2.6 

2.6 

2.6 

2. 6 



TABLE 4-35 

PRODUCTION AND USES OF ENERGY SOURCES - ASSAM - 1960/1 

Manufactured Gas 'Eieclr~city Woil-conmercial Fuels Coking Non-
Coal Coking 

Coal 

Metal
lurgical 
Coke 

Total 
Oi I Pro-
ducts( I) 

Blast Coke Oven & Utili t/ 2 )Non-Uti I i ty< 3>oung Firewood Waste 

A. PRIMARY SOURCES OF E. ERGY 

PRODUCTION 
NET BALANCE OF EXTE~1l' L TRADE 
BUNHRS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANT IT I ES T RANSFOR~EO 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNHRS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

Of which: Coal Mines and Washefies 
Electric Power Plants 
Coke Ovens 
Oi I Refineries and Field Operation 
Losses 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION 

Of which: Road and Tramways 
Rai I roads 
Wale rways 
Air 

INDUSTRY 

Of which: Mining & Quarrying 

AGRICULTURE 

DOMESTIC 

COMMERCIAL 

GOVERNMENT 

OTHERS 

Ferti lizar & Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steal 
Non-Ferrous 
Tutiles 
Other 

• 

TOTAL INTERNAL FINAL CONSUMPTION 

2 

0. 70 
-0. 04 

+0. 01 
D. 67 

0.67 

0.67 

3 

-0.01 

0. 01 

0. 01 

0. 01 

Tonnes 1 101 

4 5 

BREAKDOWN OF INTERNAL FINAL CONSUMPT J..~l 

0.03 I __. 

0.03 

0.3B 

0.23 
0.15 

0.23 0. 01 

D. 05 

0. 01 . 
0. 18 

0. 01 

0. 02 

0. 67 0.01 

6 

0. 35 
-0.06 

0.29 

0. 29 

0. 29 

0.03 

0.03 

0.26( 5) 

0.08 

0.07 

D. Ot 

0.08 

0.02 

0.08 

0.29 

Furnace Gas Works 

Cubic Metres 1 o6 

7 8 

kWh X 

9 

37.9 

37.9 

37.9 

37.9 

7.3 

1.3 

6.0 

3.9 

3.9 

8.1 

8.1 

11.0 

4.4 
3.2 

37.9 

I o6 -

(I ) Includes NEFA & (5) Break up of Total Internal Final Consumption of Oilt (Excluding 

Hsr Kerosene 

Refinery Fuel Consumption). ('ODD Tonnes) 

Manipur. 
( 2) Includes Mani pur & 

Tripura. 
( 3) Includes Manipur 

Tripura & NEFA. 

(4) Represents sales to 
other Agencies. 

-.Values not possible to 
isolate and included in 
this figure. 
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Consumption by 

Transportation: 
Road and Tramways 
Railroads 
Waterways 
Air 

Industry (Total) 

Agr icu I lure 

Domestic 

Total lnterna, Final 
Consumption 

Motor 
Sp i r it 

60 

60 

Aviation & 
Jet Fuel 

7 

7 

• 

FueiOil Others TotaiOil 
Products 

nj 77 

7 
61 78 

16 

80 2 B2 

80 61 2 260 

GWh 

I 0 

19. 3 

19.3 

19.3 

19.3 

13.2 

13.2 

5.8 

5.B 

0.3< 4> 

19. 3 

dry 

II 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

293 

Products 

T annes X I 06 

12 13 

4.4 0.9 

4.4 0.9 

4.4 O.Q 

4.4 0.9 

4.4 0.9 

4.4 0.9 



TABLE 4-36 

PRODUCT I ON AND USES. OF ENERGY SOURCES - BIHAR - 1980/l 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
LESS MIOOLINGS & REJECTS 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

Of which: Coal Mines and lasheries 
Electric Power Plants 
Coke Ovens 
Ool Refineries ond Field Operation 
Losses 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPQRTATION 

Of which: Road and Tromwoys 
Railroads 
Waterways 
A i r 

INDUSTRY 

Of which: Mining & Quarryina 

AGRICULTURE 

DOMESTIC 

COMMERCIAl. 

GOVERNMENT 

OTHERS 

Forti I izer & Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steel 
Non-Ferrous 
Texti las 
0 the r 

TOTAL INTERNAL FINAL CONSUMPTION 

11 Purchased from Non Utilities. 

2/ Net balance of External Trade. 

3/ Sale to Uti lilies. 

4/Salo to other aaenc-ies 

-Values not possible to isolate 
and included in this fiaure. 
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Cokina 
Coal 

15.56 
-0.67 
-6.16 

-1 .69 
7.04 

-4.B2 
2.22 

2.22 

Non
Coking 
Coal 

2 

11. 94 

-4.B1 

-1 . 61 
5.52 

-2.74 
2.7B 

2.76 

Metol- Non-111 
lurgical lurair·'ude 
Coke Coko ~"- } 

Tonnes x ~1 
3 

2.22 
-0.40 

•0.03 
1. B5 

-0.67 
1.18 
1. 18 

4 5 

I 
1. 61 
-1.5~ ?f 
-0.03 

0.111 

0.11 
0. II 

Total 
Oi I Pro
ducts 

• 
6 

• 0. 42 

0.42 
-0.02 

0. 40 
0. 40 

Manufactured Gas 

Blast Coke Oven & 
Furnoce Gas Works 

Cubic Metres 106 

7 8 

3993 

3993 
-363 
3630 
3630 

768 

76B 

768 
766 

Electricity 

Utility Non-Utility 

kWh x 106 = GWh 

9 10 

1596.0 1067.6 
175.9 1/ -175.9 3/ 

-446.9 2/ 

1325.0 891.7 

1325.0 891.7 
1325.0 891.7 

BREAKDOWN OF INTERNAL FINAL CONSUMPT\1 .,._,;; 
0.78 0.50 
0. 78 

0. 23 

o. 23 

1.21 

0.40 

0.81 

2.22 

0. 50 

1. 49 

1.42 
0.07 

0. 72 

0. 02 

0.07 
0.29 

0.04 

0.30 

0.02 

0.05 

2.78 

1. 18 

0.22 

0.98 

1. 1 B 

I 

~) 

0." 

0.11 

0. 40(5) 

0. 11 

0.06 
0.05 

0. I 2 

0. 01 

0. 16 

0. 40 

1244 

"64 

60 

2386 

2366 

3630 

244 

20 

224 

·524 

524 

557. 1 

121 • 5 
99.6 

336.0 

22.4 

22.4 

637. 1 

2.4 

122. € 
371.5 
29.3 
1.4 

109.9 
18.3 

44.3 

29.9 

15.9 

768 1325 

5) Break up of Total Internal FConsumption of Oil Products. ( 000 Tonnes) 

Consumption by 

Transportal ion: 

Rood & Tramways 
Railroads 
Waterways 
Air 

Industry (Total) 
Agriculture 
Domestic 
Total Internal Final 
Consumption 

Motor AviaiHSDO LDO Kerosene Fuel Oil Others Total Oil 
Spirit Jetf Products 

53 

53 

2 

8 
41 

.:o;.. 12 
j,f' 6 

2 86 19 
I 
I 

2 

163 

165 

2 

72 

74 

2 

2 

61 
43 

I 
2 

116 
13 

165 

401 

60.6 

ij0.6 

18.9 

I B. 9 

Bl 0. B 

3 B 1 • 2 

135.7 
248.5 

1 B. 4 
12. 3 
14.7 

Non-Commercial Fuels 
Dung Firewood Waste 
dry Products 

~1 

7.5 

7.5 

7.5 

7.5 

7.5 

7. 5 

Tonnes x 1 o6 

12 

7.2 

7.2 

7.2 

7.2 

7.2 

7.2 

13 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 
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TABLE 4·37 

PRODUCTION AND USES OF ENERGY SOURCES • GUJARAT - 1960/1 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOC~ CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOC~ CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

Cokina 
Coal 

+0,02 

0.02 

0.02 

0.02 

Non
Cokina 
Coal 

2 

+3.67 

3.67 
·1. 19 
2.48 

2.48 

lotal
luraical 
Coke 

3 

+ 0. 03 

0. 03 

0.03 

0. 03 

Non-ll.t..; \ru
1 
do 

lurg;c,1 lli 
Coko 

Tonnes 1 

4 5 

+0.04~ ,..: 

0. 04 

0. 04 

0.04 

Total 
Oi I Pro· 
ducts 

6 

+0.48 

0.48 
-0.04 
0.44 

0.44 

Manufactured Gas 

Blast Coke Oven & 
Furnaca Gas Works 

Cubic 11\!tros x 106 

7 8 

Elactricity 

Utility Non-Utility 

kWh x 1 08 = GWh 

9 10 

1271.4 
1. 0 1/ 

1272.4 

1272.4 

12 72.4 

97.~ 

97.8 

97.8 
97.8 

BREA~OOWN OF INTERNAL FINAL CONSUMPTION .. "'"' 
A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

Of which: Coal Mines and Washerios 
Electric Power Plants 
Coke Ovans 
Oil Ref1nerios and Field Operation 
Losses 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTAl I ON 

Of which: Road and Tramways 
R~ilroads 
Waterways 
Air 

INDUSTRY 

Of which: lin•nl & Quarryina 
F~liilizer & Heavy Oteeical 
S• '"ctural Clay Products c,.,nt 

AGRICULTURE 
OOMEST I C 

COMMERCIAL 

GOVERNMENT 

OTHER 

Lon & Steel 
N"!l-ferrous 
TJ'tiles 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

1/ Purchased from Non-Uti I ities. 
2/ Salas to other orencies 

-...Values not possible to 
isolate and included in 
tho fiaure. 

Z96 

0.02 

0.02 

1. 10 

1. 10 

1.37 

0.14 
0.04 
0.47 

0. 71 
0.01 

0.01 

0.02 2.48 

3/ Break 

Consumption by 

Electric Power Plants 

Transportal ion 
Road & Tranways 
Ra i I roads 
Waterways 
Air 

Industry (Total) 
Aariculture 
Domestic 

Total Internal Final 
Consumption 

0. 03 

0. 03 

0.04 

0.44( 3) 

0. 11 

0.10 

0. 01 
D. 14 

D.D4 
0. 15 

0.03 o.o. 1 D.44 

up of Total lnlll"ll~ Final Consumption of Oi I Products. 

Motor 
Sp i r i I 

53 

53 

Aviatio•l HSOO 
Jet Futl · 

" 48 
2 

'~-'···...... 
10 • 

5 
10 

10 85 

LDO 

84 
31 

95 

Kerosene Fuel Oi I 

68 

151 

152 66 

289. 1 

82.3 

206.8 

16.7 

16.7 

788.8 

13.6 

44.0 

4~4. 7 
276.5 

19.6 
71.6 

31.7 . 

54.9 

12 72. 4 

('ODD Tonnes) 

Others Total Oi I 
Products 

1 01 
2 

1 D 
138 

12 
2 153 

2 443 

7.8 

7.6 

89.4 

47.3 

42.1 

D. s< 2 > 

97.6 

Non-Commercizll Fuels 

Dung Firewood Waste 
dry Products 

Z97 

Tonnes X 1 o6 

11 12 13 

2.D 

2.0 

2.0 

2.0 

2.D 

2.0 

6.0 

6.D 

6.D 

6.D 

6.D 

6.0 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 



TABLE 4-3B 

PRODUCTION AND USES OF ENERGY SOURCES - JAMMU & KASHMIR - 1960/1 

A. PRIMARY SOURCES OF ENERGY 
PRODUCT I ON 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
TOTAL CONSUMPTION 
QUANT IT I ES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANT IT IES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

Coking Non-
Coa .1 Coking 

Coal 

2 

Metal
lurgical 
Coke 

3 

Non-Metal 
luraical 
Coke ~-

Tonnes 1 ID8 

4 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

-~.~ 
I 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 
Of which: Coal Mines & lasheries 

Electric Power Plants 
Coke Ovens• 
Oil Refineries & Field Operation 
Losses 

B. CONSUMPTION BY THE OTHER SECTORS 
TRANSPORTATION 
Of which: Road end Tramways 

Rei I roads 
Waterways 
Air 

INDUSTRY 
Of which: Mining & Quarrying 

Forti t izer & Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steel 
Non-Ferrous 
Textiles 
0 the rs 

AGRICULTURE 
DOMESTIC 
COMMERCIAL 
GOVERNMENT 
OTHERS 
TOTAL INTERNAL FINAL CONSUMPTION 

2.98 

Consumption by 

Transportation 
Roads 
Air 

Agriculture 
Domestic 

Total 

I 

(1) Break Up of Total j 
Motor Av i at ion & 
Spirit Jet Fuel ·1 

5 
2 ,,~:~-

5 2 

Crude 
Oil 

5 

Total 
Oi I Pro-
ducts 

6. 

+0.02 

0.02 

0.02 
0.02 

0.02(!) 

0.02 
0.02 

0.02 

Manufactured Gas 
Blest Coke Oven & 
Furnace Gas Works 

Cubic Metres x 1 o6 

7 8 

Internal Final Consumption ('000 Tonnes) 

HSDQ Kerosene Total 01 I 
Products 

9 14 
2 
1 

5 5 

1 0 5 22 

E I ec t r i cIty 
Utility Non-Utility 

kWh x 1 06 • BWh 
9 10 

43.6 
+17.5 

81.1 

61. 1 
81. 1 

1 o. 0 

0.5 

9.5 

22.1 

0.1 
22.0 

o. 7 
22.5 
1.0 
4.6 

61.1 

2.99 

Non-Commercial Fuels 
Duna FIrewood •••to 
dry Products 

Tonnes X 1 o6 

11 12 13 

0.2 0.1 0.3 

0.2 0.1 0.3 

0.2 0. 1 0.3 

0.2 0.1 0.3 

0.2 0. 1 0.3 

0.2 0. 1 0.3 



TABLE 4-39 

PRODUCTION AND USES OF ENERGY SOURCES • KERALA- 1960/1 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CliANGE'S 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CliANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

Coking 
Coal 

Non
Coking 
Coal 

2 

•0.02 •0.14 

0.02 0.14 

0.02 0.14 

0.02 0. 14 

Metal
lurgical 
Coke 

3 

Non-Metal- 1' 
lurgical - huda 
Coke Oi~ 

Tonnes X 106 
4 

5 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

Of which: Coal Minas and lasheries 
Elactric Power Plants 
Coke Ovens 
Oil Rafinerias and Field Operation 
losses 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTAl ION 

Cf which: Road and Tramways 
Railroads 
Waterways 
Air 

INDUSTRY 

01 whoch: ~ining & Quorrying 

AGRICIJLTUilf 

CL,~ESTtC 

COMMERC tAL 

GOVERNMENT 

OTHERS 

Ferti I izar and Heavy Chemical 
Structural Clay Products 
Cement 
''"" & Stool .,,1,1-Fu r rous 
:~~ti Is:: 
c:t itt: r 

TOTAL INTERNAL FINAL CONSUMPTION 

0.02 0.12 

0.02 0. I 2 

0.02 

0.01 

0.01 

0.02 0.14 

Manufactured Gas 

Total Blast Coke Ovan & 
Oi I Pro- Furnaca Gas Wo~s 
ducts ' 

Cubic Metres x 106 

6 

+0. 33 
-0. OB 

0.25 

0. 25 
0.25 

0.25(1) 

0. I 0 

O.OB 

o·. o2 

0.06 

0.01 
0. DB 

0.25 

7 B 

(1) Break up of Total Consumption, of Oi 1 Produc~s. ('000 Tonnes) 

--t•~Values not possibla to 
isolata and included in 
this figure. 

300 

Consumption by Motor Aviation & HSDO LDO Karosene Fuel Oi I 

Transportal ion: 

Road & T r a~wa ys 
Ra.ilroads 
Watarways 
Air 

Industry (Total) 
Agriculture 
Domestic 

Total Internal Fi_nal 
Consumption 

Sp i r i I Jet Fue I j 

33 

33 

2 
B 

57 

3 
2 

• 6 

BO 

BO 

14 

58 

72 

• 

Other 

Electricity 

Utility Non-Utility 

kWh 1 1 06 • GWh 

9 to 

5B1. B 
+36.3 

61 B. I 

6 I 8. I 
6 I B. I 

124.2 

• 16.9 

I DB. 0 

2.4 

2.4 

401.3 

11 1. 4 

8.2 

I 30. B 
8.-4 

142.5 
I B. 3 

51.1 

3.9 

I 6.2 

61 B. I 

Total Oi I 
Products 

7B 
2 

15 

63 
10 
81 

249 

0.6 

0.6 

0.6 
0.6 

0.6 

0.4 
0.2 

0.6 

Non-Commarclal Fuals 

Dung Firewood Wasta 
dry Products 

Tonnas 1 106 

11 12 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

301 

3.7 

3.7 

3. 7 

3. 7 

3.7 

3.7 

13 

1.3 

1.3 

1.3 

I • 3 

1.3 

1.3 



• 

TABLE 4-40 
PRODUCTION AND USES OF ENERGY SOURCES- MADHYA PRADESH- 1960/1 

Cokina 
Coal 

Non
Co kina 
Coal 

Metal
lurgical 
Coke 

Non-Meta 1- Crude 
lurgicel.~: '· Oi I 
Coke ~·-: ~-

Tonnes x 1 o8 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

+1. 29 

1. 29 
-1.02 
0.27 

0. 27 

2 

8. 74 
-2.89 

-0.44 
3. 41 

-0.66 
2.75 

2.75 

3 

0. 67 
+0.09 

0.76 
-0.30 
0.46 
0.46 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

0.32 
Of which: Coal Minos and Washerias 

Electric Power Plants 
Coke Ovans 
Oil Refineriaa and Field Operation 
Lou as 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTAl I ON 
Of which: Road and Tramways 

Ra i I roods 
Waterways 
Air 

INDUSTRY 
Df which: lining & Querrying 

Fertilizer & Heavy Chemical 
Structural Clay Products 
Cement 

AGRICULTURE 
DOMESTIC 
COMMERCIAL 
GOVERNMENT 
OTHERS 

Iron & Steal 
Non-Ferrous 
Textiles 
Other 

D. 12 

D. 12 

0.15 

o. 15 

0.32 

1. 70 

1. 70 

0. 71 

0.06 
0.27 

0. 27 
0. 11 

0.02 

0.46 

0.46 

4 

+0.02 

0.02 

0.02 
0. 02 

0.02 

5 

Total 
Oil Pro
ducts 

8 

• +0.27 

0.27 
-0.01 

0.28 
0.26 

0.26( 2) 
o. 11 
0.10 

o, 01 
0:03 

0.02 
0.10 

Menufectured Gos 
Blast Coke Oven & 
Furnace Gos Works 

Cubic Metres x 108 

7 8 

2000 

2000 
-183 
I fll7 
1 fll7 

443 

232 

211 

1424 

1424 

• 

1 fll7 

288 

288 
-18 
270 
270 

21 

21 

249 

249 

270 TOTAL INTERNAL FINAL CONSUMPTION 
(1) Sales to other agencies 

D. 27 2.75 0.46 • 0.02 

(2) Break up of Total lnternol Final 
Consumptionby Motor Aviation& 

Spirit Jot Fuel 

J co.'sumption 
~ HSDO LDO 

0.26 

of Oi I Products l' 000 Tonnes) 
Kerosene Fuel Oi I Others 

-values not possible to isolate 
and Included in this figure. 

302 

Transportation' 
Road & Tramways 
Ro i I roads 
Ia I erways 
Air 

Industry 
Agr i cui lure 
Domestic 
Total lnternol Final 
Consumption 

41 

41 

• 

I 
58 

6 

8 

13 
12 

25 

104 

I 05 

2 

2 

Electricity 
Utility Non-Utility 

kWh x 108 = GWh 
9 10 

477.0 
+27.0 

504.0 

504.0 
504.0 

112.3 
14.1 
31.0 

87.2 

7. 7 

7.7 

279.5 

4.8 
115.7 

o. 1 
38.7 

122.2 
3.9 

45.4 
20. 8 

34.4 
504.0 

TotoiOil 
Products 

97 

8 
29 
19 

105 

258 

240.8 

240.8 

240.8 
240.8 

21.9 
21.9 

2.9 

2.9 

207.1 

61.B 
84.2 

56.9 
4.2 

8. 1< 1 l 
240.6 

303 

Non-Commercial 
Duni Firewood 
dry 

Tonnos x 1 rfl 
11 12 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

8.5 

8.5 

8.5 

8.5 

6.5 

8.5 

Fuels 
Iaslo 
Producll 

13 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 



TABLE 4-41 

PRODUCT I ON AND USES OF, ENERGY SOURCES - MADRAS (1) - 1980/1 I· 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 

PRODUCT I ON 
NET BALANCE OF EXlERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CDNSUMPT I ON 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 
Of which: Coal Minoa & lasherios 

Electric Power Plants 
Coke Ovans 
Oil Raflnorlos an~ Field Operation 
Lossn 

B. CONSUMPTION BY OTHER SECTORS 

TRANSi'DRTAT I ON 
Of which: Road and Tramways 

Railroads 
Waterways 
Air 

INDUSTRY 
Of which: Min ina & Quarryina 

AGRICULTURE 

DOMESTIC 
CDMMERC IAL 
GOVERNMENT 

OTHERS 

Farti I lzer & Heavy Cho•ical 
Structural Clay Products 
Cement 
Iron &Staal 
Non-Fa rrous 
hxti lea 
Othu 

TOTAL INTERNAL FINAL CONSUMPTION 

(1) Tho combined figures for ladras 
and Pondicherry are aivon. 

~values not possible to Isolate 
and Included in this fiaura. 

304 

Coklnl 
Coal 

Non
Coklna 
Coal 

latal
luralcal 
Coke 

Non-loh~.L 
luraical -[ 
Coke n 

Crude 
}011 

Total 
Oi I Pro
ducts 

Tonnes X 106 

+0. 07 

0. 07 

0.07 

0.07 

2 3 

+1.63 
-0.01 

1.82 
-0.35 
1.27 

1.27 

+0.02 

0.02 

0.02 
0.02 

4 

+0.01 '" 

0.01 

a. 01 
0.01 

5 8 

+0.58 
-0.07 

0.51 
~o. 01 

• D. 50 

0.50 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION ;,\ I 

0.07 

0.07 

0.07 

0.62 

t82 

0.44 

0. 01 
0.06 
0.32 

0. 01 
0.04 

o. 01 

1.27 

0.02 

0.02 

0.02 

(2) Break up of Total Internal 
Consumption by 

Transportal ion: 
Road & Tramways 
Rail roads 
Waterways 
Air 

Industry (Total) 
Aariculture 
Domas I lc 
Total Internal Final 

Motor 
Spi r i I 

82 

Consumption 62 

0.5o<2> 
0.23 
0.21 

0.01 
o. 01 

o:o9 

,t.l' 

I 
0.01 
0.17 0.01 

0.01 

Consumption 
Aviation & 
Jet Fuel 

7 

7 

0.50 

of Di I Products. 
HSDO LDO Kerosene 

147 

159 

20 
5 

25 

2 

183 

16S 

Manufactured Gas 

Blast Coke Oven & 
Furnace Gas Works 
Cubic Metres x 10 

7 8 

(• DOD Tonnas) 

Fual Others 
Oi I 

3 
9 

87 

79 

Electricity 

Utility Non-Utility 

kWh x 1 08 • GWh 

9 10 

2200.8 
-25.3 

2175.5 

2175.5 
2175. 5 

442.4 

82.5 

379.9 

50.4 

50.4 

931.7 
26.9 

116. 7 
4.0 

226.3 
551.8 
369.0 
155.7 
158.8 
49.5 

2175.5 

Total Oil 
Products 

209 
3 
9 
7 

94 
12 

164 

498 

33.5 

.33.5 

33.5 
33.5 

1.9 

1.9 

31.8 

D. 1 

24.3 
7.2 

33.5 

305 

Non-Commercial 

Ouna Fi rowood 
dry 

Tonnas x 106 

11 12 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

7. 1 

7. 1 

7. 1 

7. 1 

7. 1 

7. 1 

Fual s 
Wasta 
Products 

13 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 



TABLE 4-42 I 
PRODUCTION AND USES OF ENERGY SOURCES - MAHARASHTRA - 1960/1 1 

cokina Non- Metal- Non-Metal-~ Total 
Coa

l Cokin• lur&ical lur•ical ,.. Crude Manufactured Bu Electricity Non-Commercial Fuels 
· • • :4 Oil Oil Pro-Coal Coke Coke 'J ~~ f ducts Blast Coke Oven & Utility Non-Utility Dung Firewood lasta 

Furnaoo Bas Works 

-------------------------------------------------~------~-----;----~To~n~n~e~s_x~1~0~6--1 8 
dry Products ----;-----;-----L~C~ub;l~c~M~et~r~e~s~x:1~0[_ __ _L~kW~h~x~10[8~·-G~W~h~--~~_JT~o!n~na~s~x-1~0[8~-------

2 3 4 5 6 1 8 9 10 11 12 13 

A. PRIMARY SOURCES OF ENERGY 

, B. 

PRODUCT I ON 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

SECONDARY SOURCES OF ENERGY 

PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 
Of which: Coal Minos and lasherios 

Electric Power Plants 
Coke Ovens 
Oi 1 Refineries end Field Operation 
las SIS 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTAl I ON 
Of which: Road and Tramways 

Railroads 
Waterways 
Air 

INDUSTRY 
Of which: Mining & Quarryin& 

Forti I izor & Heavy Chemical 
Structural Clay Products 
Cement 

AGRICULTURE 

DOMESTIC 
COMMERCIAL 

GOVERNMENT 

OTHERS 

Iron & Steel 
Non-Ferrous 
Texti Ill 
Others 

TOTAL INTERNAL FINAL CONSUMPTION 

(1) Purchased from utilities. 

(2) Tramways consumption. 
(3) Sales to utilities. 

~values not possible to isolate 
and included in this figure. 

306 

0. 82 I 

+0.24 

0.24 
-0.10 
0.14 

0.14 

+2.73 
-0.01 
-0.01 
3.53 

-1.24 
2.29 

2.29 

+0. 05 

0.05 

0.05 

0. 05 

0. 07 
+0.08 ' ., 
0.15 

0.15 

0. 15 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

0.04 

0. 14 

0. 14 

0.04 

1. 41 

1.41 

0.79 

0.04 

0.30 
0.45 

o. 05 

o. 05 

o. 05 

0. 15 

0.14 2.29 0.05 0.15 
(4) Break up of Total Internal Final 

Consumption by Motor Aviation & 
Spirit Jet Fuel 

Transportation: 
Rood & Tramways 169 
Ra i I roads 
Waterways 
Air 82 

Industry (Total) 
Agriculture 
Domestic 
Total Internal Final 
Consumption 189 82 

4.38 
-2.12 

30 3268.0 184.9 
-31.4 

-0.13 2.2(1) -2.1(3) 
-0.08 

2.07 
-0.26 

1. 81 

1. 81 

0.27 

0.27 

I. 54( 4) 
0.4 I 
0.28 

0.05 
0.08 
0.68 

0.05 

0.42 

1. 81 

30 

30 

30 

30 

30 

3238.8 162.8 

3238.8 182.8 
3238.8 182.8 

581.1 

1.8 
135.9 

41.7 
382.3 

355.5 8.2 

10.0(2) 
345.5 8.2 

1792.4 

48.4 
5.2 

72.2 
2.9 

864.2 
799.5 

14.8 
261.1 
198.3 

55.0 

3238.8 

154.8 

51.9 
1.0 

88.7 

33.0 

162.8 

Consumption of Oil Products (Excludina Oil Refineries Consumption) 

HSOO LOO Kerosene Fuel Oi I Others Total Oil 
Products 

105 
2 
1 2 

49 81 
13 38 

170 121 

7 

407 

414 

50 

524 

574 

8 

8 

274 
2 

53 
82 

661 
51 

415 

153B 

307 

3.8 10.5 2.7 

3.8 10.5 2.7 

3.8 10.5 2.7 

3.8 10.5 2.7 

3.8 10.5 2.7 

3.8 10.5 1. 7. 
(' 000 Tonnes)· 



TABLE 4-43 

' 
PRODUCT ION AND USES OF ENERGY SOURCES - IIYSORE - .1960/1 

Cok ina Non- Metal- Non-let~- ~ Manufactured Gas Electricity Non -Comma rc i a I Fuels Co a I Coklna luraical luraica ·- ,}Crude Total 
Coal Coke Coke 01 I Di I Pro- Blast Coke Oven & Uti I i ty Non- Ut i I i t y Dung Firewood Wasta 

Ton nos I 06 ducts Furnace Gas Works dry Products Cubic Metres x 106 kWh x 1 06 = GWh 1 o6 2 3 Tonnes x 4 5 6 7 8 9 1 0 11 12 13 A. PRIMARY SOURCES OF ENERGY 

\ PRODUCT ION 
•0.04 +0.6B 

2.5 6.9 1.7 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 0.04 0.6B 

-0. 10 2.5 6.9 1.7 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 0.04 0.5B 

B. SECONDARY SOURCES OF ENERGY 2.5 6.9 1.7 
PRODUCTION 

• o. 09 ~ ~ 1 022.7 109.2 NET BALANCE OF EXTERNAL TRADE 
+0.29 +50.0 BUNKERS 

STOCK CHANGES 
0.09 TOTAL CONSUMPTION 

-0. 03 0. 29 1 072.7 109.2 QUANTITIES TRANSFORMED 
-0.01 INTERNAL FINAL CONSUMPTION 0. 06 
0.2B 1072.7 109.2 TOTAL INTERNAL FINAL CONSUMPTION 0.04 0.5B D. 06 0.2B 1072.7 1 09.2 2.5 6.9 1.7 BREAKDOWN OF INTERNAL FINAL CONSUMPTION \ -l 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 
Of which: Coal Mines and Washer ies 176.3 

Electric Power Plants 
Coke Ovens 

I 14.B Oil Refineries and Field Operation 

' 
losses 

161.5 B. CONSUMPTION BY OTHER SECTORS 
0.2B(1) TRANSPORTAl I ON 0. 04 0.41 0.13 6.3 l.B Of which: Road & Tramways 

' 
0.12 Rai I roads · 0.04 0. 41 

6.3 l.B Wale rways 
Air 

o.p1 INDUSTRY 0.17 0.06 A .... 0.03 6B7.0 106.4 Of which: Minina & Quarrying 
113.0 0. 1 Fertil izor & Heavy Chemical 
2B.6 Structural Clay Producto 

Cement 0.16 
6.2 55.4 Iron & Steel 0. 06 

L 279.7 Non-Far rous 
Textiles o. 01 52.0 20.0 Other 

·~ :;. 207.5 30.9 AGR I CUL lURE 
0.02 2B. 7 DOMESTIC 
0.10 75.3 2.5 6.9 1.7 COMMERCIAL 

GOVERNMENT 21.3 

OTHERS 17.B 

1.0 TOTAL INTERNAL FINAL CONSUMPTION 0.04 0.5B 0.06 0.2B 1072.7 109.2 2.5 6.9 1.7 
(l) Break up of Total Internal Final Consumption of 0 i I Products. ('DOD Tonnes) 

Consumption by Motor Aviation & HSDO LDO Kerosene Fuel Oi I Others Total Di I -values not possible to isolate Sp i r i I Jet Fuel Products and included in this fiaure. 
Transportation: 

i 
Road & Tramways 39 B5 124 Ra i I roads 1 1 Waterways 

5 5 Air 
.., 3 14 15 33 Industry 

~i Agriculture B 11 19 Domes! ic 

\1 

99 100 
Total Internal Final 

5 97 25 100 15 2B2 Consumption 39 

308 
309 



A. 

B. 

TABLE 4-44 
PRODUCTION AND USES OF ENERGY SOURCES - ORISSA - 19BD/I 

PRIMARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCX CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

SECONDARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCX CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 

Cokin& 
Co a I 

•0.87 

0.87 
-D.8B 
0.01 

Non
Cokina 
Coal 

2 

0.90 
-0.25 

-0.05 
O.BO 

-0.10 
0.50 

Metal
luraical 
Coke 

3 

0.57 
-0.07 

0. 50 
-0. 17 

Non-Metal
lurgical.., 
Coke ~ 

Tonnes X 1 oB 

4 

+0. 01 . ,. 
0. 01 

Manufactured Gas Electricity 
Blast Coke Oven & Uti I i ty Non-Utility 
Furnace Gas Works 

Cubic Metres x 1 oB kWh x 1 o8 = GWh 
7 B 9 10 

1364 .,. +D. DB 
238 4B9.9 30B. 7 

+35.0 1/ 
+44.8 2/ -44.8 3/ 

0. DB 1364 
I 569.8 261.9 

INTERNAL FINAL CONSUMPTION 
TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 
Of which: Coal Minos & lasherios 

Electric Power Plants 
Coke Ovans (Steel Plants) 

0. 33 
0. 01 0.50 0. 33 

BREAXDOIN OF INTERNAL FINAL CONSUMPTION 

0.04 
0.04 

0.01 

• r ~· 
o. 01 

' '@-

-46B 
D. DB B96 
O.OB 896 

569 

238 
-65 
173 
173 

28 

569.8 
569.8 

73.0 
2.0 
3. 7 

261.9 
261.9 

4. 1 

4.1 

Oil Refineries & Field Operation 
LOISOI 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION 
Of which: Road and Tramways 

Railroads 
latarways 
Air 

INDUSTRY 
Of which: lining & Quarryin& 

Farlilizer & Heavy Chamical 
Structural Clay Products 
Camant 

AGRICULTURE 
DOMESTIC 
COMMERCIAL 
GOVERNMENT 

Iron & Steal 
Non-Ferrous 
Taxtilas 
Dthan 

TOTAL INTERNAL FINAL CONSUMPTION 

1/ lntar-Stato purchasas. 
21 Purchasad from N:n-Uii 1 it i as. 
3/ Salas fro• Non-Uti Iiiias. 

-->Valuas not possible to isolate and 
included in this liauro. 

310 

0. 01 0.30 

0. 01 0.30 

0.18 0.33 

0. 01 
0.05 
0. DB 

0.33 

0. 01 
0. 01 

0. 01 0.50 0.33 

41 Break up of Total 
Consumption by Motor 

Sp i ri I 
Transportal ion: 

Road & Tramways 1 B 
Railroads 
latarways 
Air 

Industry (Total) 
Agricultura 
Domas I ic 
Total Internal Final 
Consumption 18 

0.01 

0. 01 

Internal Final 
Aviation & 
Jet Fuel 

.) 
! 

150 

419 
0. 08 4/ 
0. 03 
0. 03 

0. 01 327 

327 

0.04 

0. 08 898 

28 

145 

145 

173 

67.3 

1.8 

1.6 

464.2 

36.9 
107.8 
220.4 

0.4 
98. 7 
0.8 

18.3 
7.9 
3.8 

569.B 

Consumption of Oil Products. ('000 Tonnes) 
HSDO LDO Kerosene Fuel Oi I Total Oi I 

14 

2 2 
3 2 

~ 

19 4 

3 

40 

40 3 

Produc Is 

7 
5 

40 

84 

0. 1 

0. 1 

257.7 

175.4 

10.4 
71.9 

261.9 

311 

Non-Commercial Fuel 
Dung Firewood Waste dry Products 

Tonnes x 1 oB 
11 12 13 

0.8 7.B 1.4 

0.8 7.8 1.4 

0.8 7.8 1.4 

0.8 7.8 1.4 

0.8 7.8 1.4 

0.8 7. 8 1.4 



TABLE 4-45 
PRODUCTION AND USES OF ENERGY SOURCES- PUNJAB - 1960/1 1/ 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 
Of which: Coal Mines and Washeries 

Electric Power Plants 
Coke Ovans 
Oil Refineries & Field Operations 
losses 

B. CONSUMPTION BY THE OTHER SECTORS 
TRANSPORTATION 
Of which: Road and Tramways 

Railroads 
Waterways 
Air 

INDUSTRY 
Of which: linin& and Quarrying 

AGRICULTURE 
OOIEST I C 
COMMERCIAL 
GOVERNMENT 
OTHERS 

Forti I i zar and Heavy Chemica I 
Structural Clay Products 
Cement 
Iron & Steel 
Non-Ferrous 
Textiles 
Others 

TOTAL INTERNAL FINAL CONSUMPTION 

1/ Includes figures for Himachal 
Pradesh and Delhi. 

-values not possible to isolate 
and included in this Iieure. 

Cok i n1 
Coal 

•0. DB 

O.OB 

D. OB 

0. DB 

Non
Cokinll 
Coal 

2 

•2.17 

2.17 
-0.43 

1. 7 4 

1. 74 

Me tal-
l ur1 i cal 
Coke 

Non-Metal
lurgical ..I 
Coke '<! 

Tonnes x 1 oB 
3 

• o. 11 

0. 11 

0. 11 

0.11 

4 

+0. 31 

0.31 

0.31 
0.31 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

O.OB 

0.08 

0.08 

0. 74 

0.74 

0.76 

0.04 
0. 21 
0. 15 

0.13 
0.23 
0.08 

D. 16 

1.74 

0. 11 

0. 11 

0. 11 

0.03 
0.31 

0.31 

2/ Break up of Total lntarnal Final 
Consumption by 

Transportal ion: 
Road & Tramways 
Ra i I roads 
Waterways 
Air 

Motor 
Sp i r i I 

77 

Aviation & 
Jet Fuel 

42 

~Crude 

0~ 

5 

Total 
Oil Pro
ducts 

6 

•0.42 

0.42 
-0.01 

0.41 
0.41 

0.41 21 
0.21 
0.17 

0.04 
0.'05 

0.03 
0.12 

Manufactured Gas 
Blast Coke Oven & 
Furnace Gas Works 

Cubic Metros x lOB 
7 8 

'I o. 41 
; Consumption of Oi I Products • ('000 Tonnes) 
'H~OO LDO Kerosene Fuel Oi I Others 

' 92 
3 

13 Industry (Total) 
Agr icul lura 
Domestic 

' ,.. l'il, 
22 
12 

2 

111 

12 

• 6 
Total Internal Final 
Consumption 77 42 123 34 113 12 B 

312. 

Electricity 
Utility Non-Utility 

kWh x 1 08 = GWh 
8 10 

1293.0 
. -35.7 

1257.3 

1257.3 
1257.3 

297.5 

26.7 

270. B 

24.2 

24.2 

4BO.O 

1.8 

39.0 

37.0 
402.2 
79.B 

167. 9 
135.0 
72.9 

1257. 3 

Total Oi I 
Products 

169 
3 

42 
49 
27 

117 

407 

17B.8 

178.8 

176.8 
176.8 

0.2 

0.2 

176.6 

51.1 

38.1 

59.2 
28.2 

176.8 

313 

Non-Cunmercial 
Dune Firewood 
dry 

Tonnes x 1 oB 
11 12 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

Fuels 
Wasta 
Producta 

13 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 



TABLE 4-48 

PRODUCTION ANO USES OF ENERGY SOURCES - RAJASTHAN - 1960/1 
Manufactured Gas Electricity Coking 

Coal 
Non
Coking 
Coal 

Meta 1- Non-Motalbude 
lurgical lurgi~:,1 i lil"" 
Coke Coke ' \ ,~ 

Total Oil 
Produc Is Blast Coke Oven & 

Furnace Gas Works 
Uti lily Non-Utility 

Non-Commercial 
Dung · Fl rawood 
dry 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

+D.B 

0.8 

O.B 

0.8 

2 

0.05 
+ 1.42 

1. 47 
-0.24 
1.23 

1.23 

Tonnos X 1 o6 . 

3 4 5 

J 

+0.01 .,. 
0.01 0.02 I 

0.01 • 0.02 

B 

+0.15 

0.15 
-0.01 

0.14 
.0.14 

Cubic Metres 1 108 

7 B 
kWh 1 1 08 • Glh 

9 10 

100.3 
+22.7 

0.2 1/ 
123.2 

123.2 
123.2 

145.3 

145.3 

145.3 
145.3 

0.01 0.02 I 
BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 
Of which: Coal Mines and Washerias 

Electric Power Plants 
Coke Ovens 
Oi 1 Refiner ias and Field Ope rat ion 
Loss as 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION 
Of which: Road and Tramways 

Railroads 
Wa I or ways 
Air 

INDUSTRY 
Of which: Mining & Quarrying 

AGRICULTURE 
DOMESTIC 
COMMERCIAL 
GOVERNMENT 
OTHERS 

Far IiI izor & Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steal 
Non-Fa rrous 
Text i las 
Others 

TOTAL INTERNAL FINAL CONSUMPTION 

1/ Purchase from non-utility 
2/ Sales to other agencies 

~Values not possible to isolate 
and included in this figure. 

314 

0.8 

0.8 

0.8 

0.83 

0.83 

0. 34 

0.02 
0.01 
0.24 

0.04 
0.03 
0.02 

0.04 

1. 23 

0.01 

0.01 

0.01 

3/ Break up of Total 
Consumption by Motor 

Sp i r i I 
Transportation: 

Road & Tramways 30 
Ra i I roads 
Waterways 
Air 

Industry (Total) 
Agricul tura 
Domestic 
Total Internal Final 
Consumption 30 

" ) 1' 
.. , 

--~~ 
o. 02 1 

0.14 3/ 
0.08 
0.08 

0.02 

0.01 
0.05 

Internal Final nsumption of Oil Products. 
0.02 )~ 0.14 

Aviation & DO LDO Marosene Fuel Oil 
Jet Fuel 

29 

11 
I 5 7 

11 

I 8 

8 

45 

45 8 

29.5 

4.3 

25.2 

B. 1 

8.1 

20.8 

5.7 
14.9 
3.8 

20.7 
15.9 
24.8 

123.2 

('000 Tonnes) 
Others Tot a I Oi I 

Products 

59 
1 

1 
20 
11 

2 47 

2 139 

11.0 

11.0 

134.0 

0. 1 

122.4 
0.2 

10.7 
0.8 

0. 3 21 

145.3 

Tonnes 1 108 

11 12 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

315 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

Fuels 
Waste 
Products 

13 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 



TABLE 4-47 
PRODUCTION AND USES OF ENERGY SOURCES -UTTAR PRADESH - 1960/1 I 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 
PRODUCT I ON 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

Co kina 
Coal 

+0.22 

0.22 

0.22 

Non
Cok i n11 
Coal 

2 

4. 58 
-0.95 
3.63 

lletal-
1 ur111 cal 
Coke 

3 4 5 

\ 

•O.o9 •0.167" 1 .,. 

I 

0.09 0.18 
0.22 3.63 0.09 0.16 

0.09 0.18 I 
BREAKDOWN OF INTERNAL FINAL CONSUMPTION f. . ) 

T A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES 
01 which: Coal Mines and lasharias 

Electric Power Plants 
Coko Ovans 
Oil Refineries and Field Operation 
Losses 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORT AT I ON 
01 which: Road and Tramways 

Rail roads 
lata rways 
AIr 

INDUSTRY 
or which: Minina & Quarrying 

AGRICULTURE 
DOMESTIC 
COIIIIERCIAL 
GOVERNMENT 
OTHERS 

Forti I izor & Heavy Chemical 
Structural Clay Products 
Coman I 
Iron & Staal 
Non-Farrouo 
Textiles 
Otho rs 

0.22 

0.22 

0.22 

2.48 

2.4B 

1. 00 

0.09 
0.28 
0.07 

0.17 
0.39 
0.07 

o.oa 

3.63 

0.09 

0.09 

0.09 

)~·· 
o. 16 1 

I 
0. 16 

1. 

Total 
Oi I Pro-

B 

•0.45 

0.45 
-0. 01 

0.44 
0.44 

0. 44 (2) 

o. 18 
0.13 
o. 01 

D.D4 
0. tl4 

0.04 
0.18 

0.44 

Manufactured Bas 
Blast Coke Ovon & 
Furnace Bas Works 
Cubic Metres x 108 

7 8 

Electricity 
Utility Non-Utility 

k lh x 1 08 - Glh 
9 10 

1252.4 

1252.4 

1252. 4 
1252.4 

276.6 

59.6 

217.0 

39.8 

39.8 

464. 1 

1 .4 

1.0 
9.4 

147. 1 
305.2 
200.0 
122.7 
74.8 
74.4 

1252.4 

160. a 

180.8 

180.8 
180.B 

22.8 

22.8 

137.9 

27.5 

32.8 
0.2 

9.5 
87.9 

0.1( 1) 

160.8 TOTAL INTERNAL FINAL CONSUMPTION 
(1) Salas to other •K•ncias 

-valuu not possible to isolata 
and Included in this Iieure. 

(2) Break up of Total 
Consumption by Motor 

Internal Fino~nsumpt ion 
Aviation& 100 LOO 

of Oil Products 
Kerosene Fuel 0 i 1 

(•ooo Tonnas) 
Others Total Oil 

Products 

316 

Sp i r i I 
Transportal ion: 

Road & Tramways 51 
Ra i I roads 
Waterways 
Air 

Industry (Total) 
Agriculture 
Domestic 
Total Internal Final 
Consumption 51 

Jet Fuel 

i~ 
40 'J IQ'I 26 

r ~2 22 
' 

40 
2 49 

2 

1 81 

193 

4 

5 

131 
11 
1 

40 
42 
34 

2 183 

2 442 

317 

Non-Commercial Fuels 
Duna Firewood Wasta 
dry Products 

Tonnes ! 1oft 
11 12 13 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

12.2 

12.2 

12.2 

12.2 

12.2 

12.2 

5.3 

5.3 

5.3 

5.3 

5.3 

5. 3' 



TABLE 4-4B 
PRODUCTION AND USES OF ENERGY SOURCES - WEST BENGAL - 19B0/1 

· Manufactured Gas Electricity Co kina 
Coal 

Non
Coklna 
Coal 

lletal
lurglcal 
Coke 

~ 
Non -liB t a 1 --t~tul. 
lurgical 'oil 
Coke , 

t'l.otal 
"'oil Pro
ducts 

Blast Coke Oven & 
Furnace Gas Works Uti I i I Y Non-U t II l ty 

Non-Commercial Fuels 
Dung Firewood Waste 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

B. SECONDARY SOURCES OF ENERGY 
PRODUCT I ON 
NET BALANCE OF EXTERNAL TRADE 
BUNKERS 
STOCK CHANGES 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED 
INTERNAL FINAL CONSUMPTION 

TOTAL INTERNAL FINAL CONSUMPTION 

O.BB 
•3. 1B 

-0.(17 
3. 79 

-2. 78 
l.IXI 

l.IXI 

2 

18.23 
-10.12 
-O.OB 
-0.35 
5.70 

-1.78 
3.94 

3.94 

Tonnes x 1 rP 
-3 4 

1.75 0.1B 
-0.05 +O.B3 

•0.02 
1. 72 1. 01 

-o. 73 
0.99 1.01 
0.99 1. 01 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY SECTOR & LOSSES O.IXI 0.8 
Of which: Coal lllnes and lasherles O.IXI 

Electric Power Pienta 
Coke Ovens 
Oil Refineries and Field Operation 
Losses 

B. CONSUMPTION BY THE OTHER SECTORS 
TRANSPORTATION 0.24 
Of which: Road and Tramways 

Ra i I roads 0. 24 
latorwaya 
Air 

O.B 

1. 74 

1.50 
0.24 

8 

7 -..o. 12 
-0.07 

I -~:~~ 0.84 
O.B4 

-'.,...J 
I 

0.64 3/ 
D. 25 

0.06 

Cubic Metres x 10B 
7 B 

4679 

4679 
-1323 
3356 
3358 

UOB 

344 

1065 

915 

915 
-B4 
B31 
B31 

158 

20 

138 

kWh x 10B • GWh 
9 10 

231 B. 3 
+471.9 

2790,2 

2790.2 
2790.2 

3B3.7 

623. 1 

62 3. 1 

623. 1 
623.1 

7.5 
117.2 7.5 
130.7 

1.0 
114.8 

169.4 25.2 
48. 1 11 

121.3 25.2 

INDUSTRY 0. 78 1.1B 0.99 

~~· D. 19 

~. r ...-o. 15 1941 643 1B67.8 427.0 
Of which: Mining & Quarrying 

Fertilizer & Heavy Chemical 
Structural Clay Products 
Cement 
Iron & Steel 
Non-Ferrous 
Textiles 

- Others 
AGRICULTURE 
DOMESTIC 
COMMERCIAL 
GOVERNMENT 
OTHERS 
TOTAL INTERNAL FINAL CONSUMPTION 

1/ Tramways Consumption 
2/ Sales to other agencies 

---.Values not possible to isolate 
included in this fiaure. 
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0. 78 

l.IXI 

0.02 
0.14 

0.06 
0.98 

0.07 
0.15 

0.99 

1. 01 

l 
I 
) 

t'\.02 
0.22 

3.94 0.99 

3/ Break up of 
Consumption by 

Total 

11~::rnal Fllons:~::ion 
Motor Aviation SDO LDD 
Spirit Ia t Fuel 

Transportal ion: 
Road & Tramways 120 
Railroads 
Ia t erways 
Air 

Industry (Total) 
A1ricu1ture 
Domestic 
Total Internal Final 
Consumption 120 

16: 
59 . 21 15 
'fl,., 11 

59 
OB 27 

--

1947 643 

30 

335B B31 

107.6 

7.5 
120.8 
20.2 

587.1 
. 824.8 

0.6 
353.5 
11 5. 8 

25.6 

194.2 
66.5 
53.7 
87. 0 

163.42 ) 
119.4 62i.1 

2790.2 

of Oi I Products. ('DOD Tonnes) 
Kerosene Fuel Oil Others Total Oil 

Products 

2 

213 

215 

1 DB 

1 DB 

2 

2 

1 B6 
1 
4 

59 
150 
22 

215 

637 

dry Products 

11 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 
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Tonnes X 1 oB 
12 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

13 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 



ANNEX 5 
Basic Energy Statistics in Coal Repl~cement Units 
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·1. Replacement and conversion factors used in the 
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manufacture 
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Internal Consumption of energy 
sources deriving from cool with 
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Ill. Tables in coal replacement. 

Table 
No. 

Total Internal Final Energy Consumption 
Broken down by Sector of Consumption and 
Source of Energy and Total Final Energy 
Consumption of Oil Products Broken Down 
by Sector of Consumption 

5-l. & 1A All India 
5-2. & 2A All India 
5-3.&3A All India 
5-4. & 4A All India 
5-5.&5A All India 
5-6.&6A All India 
5-7. &7A All India 
5-8. & SA All India 
5-9. & 9A All India 
5-10 & lOA All India 

1953/4 
1954/5 
195516 
1956/7 
1957/8 
1958/9 
1959/60 
1960/1 
196Jl2 
1962 '3 

Total Final Energy Consumption Uroken Down 
By Sector of Consumption and Source of 
Energy in 1960 '1 

5- ll Andhra Pradesh 
5-12 Assam 
5-13 Bihar 
5-14 Gujarat 
5-15 Jammu & Kashmir 
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5-18 Madras 
5-19 Maharashtra 
5-20 Mysore 
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primary sources. 
Contribution of the various forms. of 
primary energy to the total consumption 
of primary energy in the various States 
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Energy Consumption in India by State 
in 1960/1 expressed in terms of indigenous 
primary sources and imports. 
Final Consumption of various forms of 
energy by State in 1960/l. 
Contribution of the various forms of 
Primary and Secondary Energy to the 
Total Consumption of Energy for each 
State during 1960/l. 



I. REPLACE\IE"'T Ai'>D CONVERSION FACTORS 
l'SED 1'-; THE 1\DIA ENERGY STUDY 

. \. 8.1sic assumptions 

l. In trying to express the Indian energy economy 
as simply as possible in terms of coal, the following 
basic assumptions have been made: 

(a) The coal replacement should give a 
fair idea of the amount of coal re
quired to substitute or produce 
other sources of energy. 

(b) "Substitution of coal for coal" 
should be avoided. Actual quanti
ties of coal should be stated where
ever possible without attempting 
e. g. to express tonnes of coal at 
4400 kcal/kg in terms of equivalent 
tonnes of the average 6440 kcal/kg. 

"Such a procedure would cause con
fusion and would jeopardise a major 
advantage of "coal replacement" 
namely to leave the figures for the 
rna jor so'urce as they are . 

(c) The replacement factors will in many 
cases be arbitrary since a great 
variety of substitution patterns are 
possible. Since the coal replacement 
figures are mainly going to be used in 
forecasting future energy requirements, 
the choice of substitution factor 
should take account of average re-

placement trends expected 1n the 
future rather than past or present 
averages . 

(d) The set of substitution and con
version factors should be simplified 
as far as possible without causing 
rna j or distortions. 

B. Coal required for electricity production 

2. A detailed study has been made on past and 
foreseeable future efficiencies of utility thermal 
electric plant. With plant losses of 6 per cent of 
units generated and transmission and distribution 
losses of 12 per cent of units sent out, the average 
coal input per kWh finally consumed is on the aver
age 0.95 kg for the period 1955 to 1961/2 varying 
only between 0.90 and 0.98. 
3. A complete calculation of all the fuel inputs 
to electricity generation, using the basic statistics 
for 1960/1 and also taking account of industrial 
self-generation, gives a factor of 1 kglkWh finally 
consumed (see Appendix I,). This figure should be 
adequate for past statistics 
4. Although average efficiency in utility thermal 
plant is expected to increase by one fifth from 29.2 
to 35.1 per cent between 1965/6 and 1980/l, per unit 
consumption of coal will only decrease by about 7 
per cent due to the downward trend in its average 
heat value. The table below sets out the assumption 
made for various future years: 

FUTURE CONVERSION FACTORS FOR ELECTRICITY 
PRODUCED IN UTILITY THERMAL PLANT 

Average efficiency 

kcol/kWh 

Heat value cool 

kcol/kg (1) 

kg cool/kWh: 

(a) Generated 

(b) Plant 
output (2) 
( . ) 

T94) 

(c) Consumed (3) 
( . ) 
( .827) 

1965/6 

29.2% 

2950 

4850 

0.608 

0.647 

0.735 

(1) average of all cool used; 

1970/1 1975/6 

32.8% 34.2% 

2625 2520 

4500 4400 

0.583 0.573 

0.620 0.610 

0.704 0.693 

(2) based on 6% of units generated as plant's 

·own use; 

1980/1 

35.1% 

2450 

4350 

0.563 

0.599 

0.681 

(3) based on 12% of units sent out as system losses. 
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5. The conversion ratios vary little between 
1965/6 and 1980/1 and it is therefore felt that the 
average rate of 0. 7 kg coal per kWh consumed would 
be an acceptable figure for the whole fore cast period 
cone erned. This factor does not take account of in
dustrial self-production where the average rate will 
probably remain somewhat bigher. It is, however, not 
expected that this form of generation will develop on 
the sanre scale as utility power production. The 
factor of 0.7 has therefore been retained for all 
future thermal generation, bearing in mind that indi
vidual new plants coming into operation between 1970 
and 1976 will in fact only require about 0.6kg 
of coal per unit consumed. 

C. Oil 

6. Depending on the process in question, 1 tonne 
of oil may replace two to four tonnes of coal in in
dustry according to European experience. A factor of 
2 would seem on the lower side allowing only for 
about the same efficiency as coal (1 ). 
7. In the domestic sector a replacement factor of 
8.3 tonnes of coal/per tonne .or kerosene has been 
worked out on the basis of experiments carried out 
by the Central Fuel Research Institute (2). Although 
this substitution ratio strictly applies only to kero- • 
sene used for cooking in the domestic sector, it ha3 

been applied to all uses of kerosene. LPG is used 
with an efficiency similar to that of kerosene and 
could be assigned the same replacement factor in 
view of the small quantity involved. 
8. According to the Report of the Expert Com
mittee on Coal Consumption in Railways (3) the 
theoretical ratio of coal consumption in steam loco
motives to oil consumption in diesel locomotives 
works out to 8: l. Actua I performance of diese I and 
steam locomotives hauling goods show the slightly 
higher ratio of 9:1. This replacement factor is used 
in the Monthly Railway Statistics (4) and in the an
nual Reports by the Railway Board (5) to express 
total fuel consumption in terms of coal. The same 
factor has been chosen for the Energy Study and its 
use has been extended to the consumption of diesel 
oil for other purposes such as road transport where 
no substitution is actually taking place. 
9. According to the two last sources referred to 
in paragraph 8, it takes 7.5 tonnes of coal to do the 
job of 1 tonne of motor spirit in railway traction. 
This factor has been adopted for road and air trans
port where no actual substitution pattern is available. 

10. In Table ~elow the total coal replacement of 
oil products consumed in 1960/1 has been calculated 
on the basis of the factors mentioned in paragraphs 
6 to 9: 

COAL REPLACEMENT OF OIL PRODUCTS CONSUMED IN 
1960/1 

Oil Product 

Black products (1) 

Kerosene & LPG 

HSDO & LDO 

.Motor spirit, 
aviation and 
jet fuel 

Fuel 
Consumption 
in 1960/61 

Mt 

1.50 

2.01 

1.75 

1.13 

6.39 

Replacement 
factor 

MtCR/Mt MtCR 

2.0 3.0 

8.3 16.7 

9.0 15.7 

7.5 8.5 

43.9 
(1) Fuel oil, Vopourising oil and Re· 

finery fue I. 

(1) The same efficiency if measured with 
coal of 5000 kcalikg; 12"< lower ef
ficiency if measured with by-product 
coal and about 30"; hir,her efficiency 
if measured with hir,h grade coal of 
6500 kcal/kg, as against an average of 
10,000 kcal/kg for petroleum products; 

{2) Cooking efficiency for kerosene of 
11,000 kcallkg, about 51~<; for s<>ft coke 
of 5770 kcallkg, about 18%. As it takes 
about 1.5 tonnes of coal to produce 1 
tonne of soft coke, the resulting re
placement factor is 8.3 tonnes of coal 

per tonne of kerosene. 

(3} Government of India, Ministry of Rail
ways, 1958, page 85, puragraph 98. 

{4) Government of India, Ministry of Rail
ways (Railway Board), Part Ill, Table 
9 - Fuel . Consumption, Government of 
Railways. 

(5) Volume 1//, Statistics: See e.g. footnote 
to Table 27 (a): Statement of fuel con
sumption by classes of fuel on Govern
ment Railways. 
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11. The resulting average replacement factor is 
6.9 tonnes of coal per tonne of oil product. Since 
the black products only account for about 23 per cent 
of the total product mix, the average factor is not 
very sensitive to changes in the rate chosen for f\lel 
oil. In fact, a ratio of 3 instead of 2 would only bring 
the average factor up to 7.1. 
12. A possible future product mix of 37 per cent 
black and 63 per cent white products would bring the 
average factor down to 6. The choice of a higher re
placement factor for black products, however, would 
partially o££set this decrease. A ratio of 3 instead of 
2 would in fact bring the average factor back to 6.4. 
13. On the whole it is believed that an average 
replacement factor of 6.5 would make su££icient al
lowance for a possible under-estimate of the future 
relative importance of black products, it should give 
a fair reflection of the higher efficiency, flexibility 
and value of petroleum products as compared to coal. 
It means, in fact, that on the average oil is used by 
final consumers with an efficiency 3 to 4 times hiv1.er 
than that of coa I. 

D. Coke and Gas 

14. A factor of 1.5 tonnes of coal per tonne of 
soft coke results from data supplied by the Central 
Fuel Research Institute and is consistent with the 
basic statistics. Unfortunately, a similar factor can
not be used for the bulk of the hard coke production 
since it would mean a double counting of the gas 
output. In fact, 1.5 tonnes of coal produce 1.0 tonne 
of hard coke as well as about 400 m 3 gas which is 
recovered. 
15. The gross efficiency of gas and coke making 
in India is 81 per cent, leaving aside the soft coke 
manufacture (1). In calculating coal equivalents for 
coke and gas, we can simplify by counting gas work 
gas together with coke oven gas, sine e the con
sumption of the former was only about 4% of the lat
ter in 1960/l. 
16. We then got the following factor for coke, 
,(excluding soft coke): 

6100 kcal/kg coke 
0.81 x 6640 kcal/kg coal = 1.13 kg coal/kg 

coke 

i.e. it takes 1.13 tonnes of coal to provide the energy 
contained in one tonne of coke. 

17. For manufactured gas (2) we find the follow-
ing factor: 

4500 kcal/m 3 gas 
0.81 x 6640 kcal/kg coal = 0.83 kg coal/m 3 

gas 

Or in other words, 0.83 million tonnes of coal are 
required to provide the heat content of 1000 million 
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m3 manufactured gas. 

18. For blast furnace gas we get the following 
factor: 

950kcal/m3BFG -O 
0.81 x 6640 kcal/kg coking coal- ·18 ~~ B~/G 

Or in. other words, it takes 0.18 million tonnes of 
coking coal to provide the heat content of 1000 mil
lion m3 blast furnace gas (3). 

E. Non-Commercial sources of energy (4) 

19. The following replacement ratios are based 
on experiments carried out by the Central Fuel Re
search Institute: 

l tonne of dry dung is replaced by 0.4 tonne 
of coal. 

1 tonne of firewood or waste is replaced by 
0.95 tonne of coal. 

F. Summary 

20. . The various replacement and conversion 
ratios calculated above are set out in the summary 
table below. The factors for oil products, dry dung 
and firewood are replacement ratios expressing the 
amount of coal needed to substitute their final use 
taking account of relative efficiencies involved. 
The factors for coke and gas are purely technical 
conversion factors permitting the expression of final 
consumption of these fuels in terms of the primary 
input of coal actually needed. This would also be 
true for electricity if only thermal generation were 
considered. However, when applied to the total con
sumption of electricity, the ratios are in fact re
placement factors pern~itting its expression in terms 
of the amount of coal that would have been needed if 
no hydro, oil or nuclear generation were available. 

(I) See detailed calculation in Appendix 1/. 
(2) Coke oven gas and gas work gas. 
(3) This tacitly implies that the conversion of 

coke into blast furnace gas takes place at 
100% efficiency. It should also be noted 
that the consumption of blast furnace gas 
and coke oven gas in coke ovens and loss 
es of blast furnace gas and coke oven gas 
has been counted under the heading "Con
sumption by the energy sector and losses" 
in the statistical tables. 

(4) See also Chapter 8 of the Report 



SUMMARY TABLE 
REPLACEMENT AND CONVERSION FACTORS (1) 

Amount of coal required to replace or produce 
other sources of energy taking account of 
relative efficiencies in typical cases of re

placement or conversion (2) 

Million tonnes 
Coal Replacement 

(MtCR) 

109 kWh electricity (3) 1953/4 to 1960/1 
1965/6 to 1980/1 

1 
0.7 

million tonnes of oil products 

million tonnes of soft coke 

1 million tonnes of coke other than 
solt_coke (4) 

1000 million m3 manufactured gas (5) 

1000 mi Ilion m3 blast furnace gas (6} 

1 million tonnes of dry dung 

million tonnes of fire-wood or waste 

6.5 

1.5 

1.13 

0.83 

0.18 

0.4 

0.95 

(l) These factors only apply to the Indian Energy 
Economy and to the periOd 1953 ·" to 1980/ L 

(2) The coefficients for electricity, coke, manu
factured gas and blast furnace gas have been 
checked by comparing coal replacement 
figures of final C'Onsumption of energy soui-ces 
deriving from coal with ac-tual input of coal 
in 1960 I (see Appendix III). 

(:3) \lcasured at the stage of final consumption 
this factor takes account of power plants' 
nwn use (6<·~ of units ~enerated) as well as 
transmission and distribution losses 02% 
of units sent out). 

(-1) This factor is lower than that applied for 
soft coke since it gi\'PS l'redit to gas recovery. 

(5) This <·onvt~rsion factor ~ives t-rcdit to coke 
production; it t>nl~ represc>nts the primary 
input of coal needed to provide the heat con
tent of the gas produced. 

(6) This conversion factor only reflects the pri
mar\' input of coal needed to cover the heat 
val~c of the blast furnace gas produced. 

21. These replacement ratios constitute. in iacl. 
a simplified sub!".titulion model and ha\'C been ('hoscn 

for their gn'at convcnien('e whl~n used in forecasting. 
They permit an easy expression of different cncr}!~· 

quant1t1es finally consumed in terms of primary energy 
input needed in the form of one source or energy. 
namelv eoal. These factors therefore, strit·tly speak
ing. ~nly apply to the final ronsumption pattern and 



may only in special cases be used at the supply and 
transformation stages (1). They further only apply to 
the India EnNgv Eronomv and to the period under 
rnie\\. i.e. 1953 4 to 19HO I .md should not be used 
for otht"r purposes. 
·>·> Compll'lc tables in orif(inal units and in kilo
,.dl,>rics ha,·e been made a\·ailable to the technically 
interested reader in Annexes -l and 6. From these 
tables he will be able to extract any detailed infor
mation needed as to the actual amount of energy in
,·olved in every sta~te of supply, transformation and 
final consumption of the different sources of energy. 

II. NOTES CO:-iCERNING THE TABLES 

~3. As a general rule, the tables in coal replace
n;,cnl ap~H~uring in the main Report have not been re-
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pea ted here. Certain tables showing the past trends 
of energy consumption in different sectors have, how
ever, been reproduced in this Annex in order to give 
the complete sequence. It should be noted that, fol
lowing the pattern of the basic statistics in original 
units, the final consumption of oil products in various 
sub-sectors of industry has not been broken down ex
cept for 1960/1. In the Report, however, special esti
mates have been made for earlier years in the case of 
certain industries such as Iron and Stee I and. Textiles. 

(1) Any detailed consideration of these stages 
should be made on the basis of tables in 
original units and kilocalories. Appendices 
/, II and Ill to this Annex are typical ex
amples of such considerations. 



(a) 

(b) 

(c) 

(d) 

APPENDIX I 

NOTE ON COAL REPLACEMENT OF THERMAL POWER 
(lndi a 1960/1) 

(Based on the net power sold) 

Input to Thermal Plants (both Utility and Non-Utility) 

Coking Cool 

Non-coking Coal 

Metallurgical 
Coke 

Fuel Oil 

Quantity 
input 

(i) 

0.47 Mt 

8.62 Mt 

Replacement 
or Conversion 
factor 

(i i) 

1.13 
2 (1) 

Million tonnes 
Cool Replacement 

(MtCR) 

(i X i i) 

0.47 

8.62 

(e) .L.D.O. 

0.03 Mt 

0.276 Mt 

0.112 Mt 3 (1) 

0.03 

0.55 

0.34 

(f) Blast Furnace 
Gas 

(g) Coke Oven and 
Merchant Oven 
Gas 

0.18 

0.83 

(A) Total input in Cool Replacement = 

Output of the Thermal Plants in 10
9 

u:-tits or TWh: 

a) Unit Generated: (i) Utility 
{ii) Non-Utility = 

b) Losses Transmission & Distribution 

9 09 
3.29 

12.38 
1.37 (2) 

c) Auxiliary use; Plant's own consumption 0.69 

(B) . ·. Units sold =a- (b plus c) = 

A 10.57 
Coal required/unit sold = B = 10.32 = 1.024 kg/kWh 

say 1 kg/unit sold 

( 1) The factor of 6.5 tonnes of coal to replace one tonne 
of petroleum product is a weighted overage replacement 
ratio for the final consumption stage; it cannot be 
used for the thermal production of power. 

(2) This is a part of total transmission and distribution 
losses taken in proportion with the units generated by 
thermal p-lants. 
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0.42 

0.14 

10.57 

10.32 



APPENDIX II 

GROSS EFFICIENCY OF COKE AND GAS MANUFACTURE 
(Excluding Soft Coke) for the year 1960/1 

Coking Coo I Input 

Coke Ovens = 

Merchant Ovens = 

Beehive Ovens 

Gas Works = 

Total = 

Total heat value of input coking coal 
(assuming calorific value of coking 
coal as 6640 kcal/kg). 

Million tonnes 

6.64 

0.78 

0.28 

0.20 

7.90 

= 7.90 X 6640 

= 52.46 x 10 12 keel 

Output 

Metallurgical Coke 5.21 Mt 

Non-Metallurgical Coke 
(Gas Works Coke) 0.31 Mt 

Calorific 
value/unit 

6100 kcal/kg 

6100 kcal/kg 

Coke Oven Gas 2.18 x 109m3 4500 kcal/m3 

Gas Works Gas 0.06 x 109m3 4200 kcal/m3 

Toto I heat output = 

Efficiency = 
output 
input 

42.54 
== 52 . .46 = 

Total Heat Value 
1012kcal 

31.70 

0.79 

9.80 

0.25 

42.54 

81% 

NOTE: In calculating the above gross efficiency, other 
products such as tar and benzol have been counted 
as losses. Further, the calculation does not take 
account of the following items which appear under 
the heading "Consumption by the energy sector 
and losses"': 

-Consumption of blast furnace gas 
and coke oven gas in coke ovens, and 

losses of blast furnace and cake oven 
gas. 
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APPENDIX Ill 
COMPARISON OF COAL REPLACEMENT OF INTERNAL CONSUMPTION 

OF ENERGY SOURCES DERIVING FROM COAL WITH ACTUAL 
INPUT OF COAL IN 1960/1 

T ronsformation: 

Electricity derived from other sources than cool: 

Hydel: 7.7 TWh, measured at consumption 
side after 12% losses: 

6.77 TWh x 1 MtCR/TWh 

0.112Mt LDO x 3!1! MtCR/Mt 

0.276 Mt Fuel Oil x 2 MtCR/Mt 

= 

= 

Electricity derived from othe:r sources than cool 

Cool replacement of total final electricity consumption 

Less electricity derived from other sources than cool 

Electricity derived from cool 

Final Consumption of: 

Coking coal 

Non·coking coo I 

Coke excluding soft coke 

Soft coke 

B lost furnace gas 

Coke oven and gas works gas 

Total energy supply from cool calculated from the final consumption 
side and using conversion and replacement factors adopted 

Total input of coal: 

Coking coal 

Non·coking coal 

The difference of 0.21 
represents less than 0.4% 

Million tonnes of 
cool replacement 

6.77 

0.33 

0.55 

7.65 

16.92 

7.65 

9.27 

4.25 

26.04 

3.93 

2.76 

1.75 

1. 71 

49.71 

13.81 

36.11 

49.92 

(1) The factor of 6.5 tonnes of coal per tonne of petroleum products is only 
valid for the final consumption stage; it does not apply to thermal production. 

329 



Ull.E 5-1 

ALL 1 ttl I A 1953/4 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BRO~EN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF ENERGY 

(Million Tonnes of Coal Replacement)••• 1 , 
Coking Non- Coke Soft Total Bios! Coko Elec- Totol'·. _._Dung 
Coal Coking Exclud- Coke Di 1 Furnace Oven & tri- Commerc1. 1.. (Dry) 

Coal ing Soft Products Gas Gas Work city. Sources, 
Coke (3) Gas Energy 

Toto! Transportation of which 5.0 7 0 1 7.6 

6.5 

0.6 

D. 1 
0.5 

20.3 

6.B 
12 0 5 
0.6 
0.6 

Road and Tramways 
Railroads 
Waterways 
A i r 

Total Industry of which 

I ron & Steel 
Fert i I izer 
Heavy Chemical 
Structural Cloy Products 
Cement 
Mining & Quarrying 
Non-Fa rrous (7) 
Textiles 
Dthors 

Total Dthor Sectors 

Agriculturo 
Domestic 
Commercial 
Gave rnment 
0 the r 

Consumption by tho Energy 
Sector and Losses (4) 

TOTAL INTERNAL FINAL 
CONSUMPTION 

5.0 

2.2 
D.B 

1.4 

6.9 
0.2 

6. 7 ( 1) 

0.1(5) 
1.1 

0. 1 

5.4(6) 

1.7 

1. 5(2) 
0.2 

D. 1 
0.4 
0.6 

5.4(1) 0.4(1) 

0.4(1) 

0.6 

0.6 

5.0 

0.6 
0.3 
D. I 

0.4 
D. I 
D. I 
l.B 
1.6 

22.0 

D.B 2.2 9.0 

1.3 
7.7 

1.7 

0.2 
0.7 
0.4 
0.3 
D. I 

13.1 1 IB.6 
0.2. 1.7 

2.2 I D. 6 18.6 
D. 1 
0.5 

~ ... 5.-J 
0.8 

D. 7 

7.9 

1.0 

15 0 6 1.7 2.2 22.0 

TABLE 5-IA 

0.2 

0.6 

OIL PRODUCTS- ALL INDIA- 1953/4 

D. I 

0.7 

0.3 

7.6 

0.1 

2.5 

58.3 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION OF OIL PRODUCTS BROKEN DOWN BY SECTOR OF CDNSUMPJIOI 

(Mi II ion tonnes of coal replacement) 1/ 

Total Oi I Products 2/ Motor Spirit Aviation & 

TOTAL TRANSPORTATION 

Of which: Ro , and tramways 
Rai .. 'ads 
Waterways 
Air 

TOTAL INDUSTRY 

Of which: Iron & Steel 
Ferti I izer 
Heavy Chemical 
Structural Clay Products 
Coment 
Mining & Quarrying 
Non-ferrous 
lox! i les 
Others 

TOTAL OTHER SECTORS 

Of which: Agriculturo 
Domestic 
Commercial 
Government 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

7.8 
6.5 
D. I 
0.4 
0.8 

5.4 

9.0 

1.3 
7.7 

22.0 

5.2 

5.2 

5.2 

0.& 

-r·.B 
1/ The factor usod lor oi I products is 6.5 MtCR for 1 Mt oi 1 products. The factor used is t 

replacement ratt~ expre~st.ng t.he amount of coal needed to substitute the final use, takl 
accoun.t of relattve efflcten.ctes involved in typical cases of substitution. 

2/ Including a very small quantity of power olcohol derivod from molasses 
Note: Quantities less than 0.05 MtCR are not shown. • 

-Value not yet broken down and included in these figures. 

330 

r 
I ..... 

( 

IB.6 

Fuel 

Fire- Wasto 
wood Pro

due Is 

B2.2 25.1 

B2.2 25.1 

B2.2 25 .I 

Total Non
Commercial 
Energy 

125.9 

125.9 

125.9 

HSDD LDD Kerosene LPG 

1.4 

1.3 
D. I 

0.5 

0.2 

0.2 

2 0 I 

1.3 

0.9 

0.9 

2.2 

0.1 

7 0 7 

7.7 

7 0 B 

Total 
Internal 
Final Con
sumption 

20.3 

6.6 
12 0 5 

0.6 
0.6 

22.0 

139.6 

1.7 
136.5 

0.5 
0.8 
0.1 

2.3 

IB4.2 

Fue I D i I 

0.4 

0.4 

3.5 

3.9 

(1) 
(2) 
( 3) 
(4) 

Exclud ng quantities used in non-utility electricity generation. 
Exclud ng quantities considered as transformed into blast furnace a:as. 
lnclud ng a very smal I quantity of power alcohol derived from molasses. 
Mainly mines own consumption including miners' coal. Excludes losses 
in electricity sector and refineries which are accounted in coal replace· 
ment factor applied to final consumption. 

(5) 
(6) 
(7) 

Does not include brick burning. 
Including brick burning and textiles. 
Including copper and limestone burning only. 

Note: Quantities less than 0.05 MICR ore not shown. 
_ __, .. _Value not yet broken down and included in these figuros. 

c ••• > 

The factors used for oil products, dung and firewood are replacement ratios 
expressing the amount of coal needed to substitute their final use takina; 
account of relattve efficiencies involved in typical cases of substitution. 
The factors for coke and gas are purely technical conversion factors per
mitting the expression of final consumption of these fuels in terms of the 
primary input of coal actually needed. The replacemont foetor used for 
final electricity consumption permtts its expression in terms of the amount 
of coal thot would have been needed if no hydel or oil generation woro 
avai fable. 

Mi IIi on T011nes 

10
9 kWh electricity (Twh) 

1953/54 - I 960/61 
I 965/66 - 19BO/~I 

Mt o i I product 
Mt soft coke 

Vapour ising Di I 

0.2 

0.2 

0.2 
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of Coal 

I 
D. 7 

6.5 
I .5 

Rep I acemon I of other Sources: 

1 Mt hord coko 1. 13 
1000 mi II ion m3 manufactured 

gas. 0.83 
1000 million m3 blast 

furnace IBS D. IB 
Mt dry dun~ 0.4 
Mt f i rewoo & waste 

products 0.95 





TABLE 5-3 
All INDIA 1955/6 

, 
TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF ENERGY 

Total Transportation of which 

Road and Tramways 
Ra1lroads 
late nays 
Air 

Total Industry of which 

Iron & Staal 
Farti I izer 
Heavy Chemical 
Structural Clay Products 
Cement 
M1nin1 & Quarryin& 
Non-Ferrous (7) 
Texti las 
Other 

Total Other Sactors 

Agriculture 
Domestic 
Commercial 
Government 
Other 

Consumption by tho Enargy 
Sector and lassos (4) 

Cokin& 
Coal 

5.2 

5.2 

1.1 

0.5 

0.6 

0.7 

TOTAL INTERNAL FINAL CONSUMPTION 7.0 

(M iII ion 

Non
Coking 
Coal 

Tonnes of Coal Replacament)••• 

Coka Soft Total Blast 
Furnace 
Gas 

Coka 
Oven & 
Gas Work 
Gas 

E lee
t r i -
city 

Total ~. J"? Fire-

7. 1 

6.8 
0. 3 

6. 8( I ) 

D. 1(5) 
1.3 

D. I 

5. 3(6) 

1.0 

0.3 

Exclud- Coke Oil 
ing Soft Products 
Coka (3) 

2.0 

1.8(2) 
0.2 

2.5 

8.8 

7 .5 
0 .I 
0.4 
0.8 

6 .2( I) 0.4(1) 

0. 4( I) 

0.5 

0.5 

D. 7 
0. I 
0.6 

6.3 

0.8 
0.3 
0 .I 

0.5 
0. I 
0.2 
2.2 
2. I 

Commercial 
Sources of ~Y) wood 

' Energy ' 

21.8 

7.8 

j 12.7 
0. 7 
0.8 

23.3 ' • 
i) 

r/"\ 
I 

16.3 • 84.4 l· 8 
2. I f-

2.5 
0. I 

1 0. 7 

1.5 
9.2 

2 .I 
0.3 
0.8 
0.5 
0.4 
0. I 

12.5 . .1.8 64.4 
0.6 ,,.,.._) 

0.6 

1.1 

16.0 2.0 2.5 25.7 

0.2 

0.6 

TABLE 5-3A 

0.2 

0. 7 

OIL PRODUCTS - ALL INDIA - 1955/6 

0.3 

9.4 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION OF OIL PRODUCTS 

BROKEN DOWN BY SECTOR OF CONSUMPTION 

(Million tonnes of coal replacement) 1/ 

1.0 
0. I 

2.5 

63.9 

Total Oi I Products 21 Motor Spirit 

TOTAL TRANSPORTATION 

Of which: Road and Tramways 
Ra i I roads 
Waterways 
A i r 

TOTAL INDUSTRY 

Of which: Iron & Steel 
Ferti I izer 
Heavy Chemical 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-Ferrous 
Textilas 
Othars 

TOTAL OTHER SECTORS 

Of which: Agriculture 
Domestic 
Commercial 
Government 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

8.8 

7.5 
0. 1 
0.4 
0.8 

6.2 

I 0. 7 

1.5 
9.2 

25.7 

5.5 

5.5 

5.5 

1/!:•
1
factor used for oil products is 6.5 MtCR for 1 Mt oil products. The 

toe or used IS the ~eplacement rat1o expressing the amount of coal needed 
in :~:r~~~tuctaes::eo:~;~~s~~~~t~!:.lng account of relative efficiencies involved 

V l~clud1n~ ~very small quantity of power alcohol derived from molasses. 
Note. Quanl1t1as lass than O.G5 MICR are not shown. 
~Value not vet hrnkAn rtnwn •n~ in .. l .. ..t .. ..t l .. u. ___ "'-··---

"-

I 84.4 

? 

I 
"fiation& 

0.8 

0.8 
• 

f 

0.8 

• 

Waste 
Pro-
ducts 

26.3 

26.3 

26.3 

Jet Fuel 

Total 
Non-Commer-
c i el 
Energy 

130.3 

130.3 

130.3 

HSDO 

2 .I 

2.0 
0. 1 

0.6 

0.2 

0.2 

2.9 

LOO 

1.4 

1.0 

1.0 

2.4 

Tot a I 
Internal 
Final Con-
sumpt ion 

21.8 

7.6 
12. 7 

0. 7 
0.8 

23.3 

146.6 
2 .I 

142.8 
0.6 
1.0 
0. 1 

2.5 

194.2 

Kerosene 

0. I 

9.2 

9.2 

9.3 

(I) Excluding quantitias usad in non-utility alactricity ganaration. 
(2) Excluding quantities considered as transformed into blast furnace aas. 
(3) Including a very small quantity of power alcohol darived from mola•sn. 
(4) Mainly mines O\llf'l consumption including miners• coal. Excludes losses 

in electricity sector and refineries w.hich are accounted in coal replace
ment factor applied to final consumption. 

(5) Does not includa brick burning. 
(6) Includes brick burning and textiles. 
(7) Includes copper and limestone burning only. 

Nota: Quantities less than 0.05 MtCR not shown. 
---Value not yet broken down and included in these figures. 

( ... J 
The factors used for oi I products, dung and firewood are replacement ratloa 
expressing the amount of coal needed to substitute their final use takinl 
account of relative efficiencies involved in typical cases of substitution. 
The factors for coke and gas are purely technical conversion factors permit
ting the expression of final consumption of these fuals in terms of tho 
primary input of coal actually needed. The replacement factor used for 
final electricity consumption permits its expression in terms of the amount 
of coal that would have been needed· if no hydel or oil generation were 
avai I able. 

1 o9 

Mt 

Mt 

LPG 

Million Tonnes of Coal 

kWh electricity (TWh) 

f953/54 - 1960/61 1 
I 965/66 - 1980·8\. 0. 7 

oil product 6.5 
\.5 

soft coke 

Fuel 0 i I Vapour ising Oi I 

0.4 

0.4 

4. 1 

4.5 

335 

0.3 

0.3 

0.3 

Replacement of other Sources: 

1 Mt hard coka 1.13 

1000 mi II ion m3 

manufactured gas 0. 83 

\DOD million m3 blast 
furnace gas 0.18 

Mt dry dung 0.4 

Mt firewood & waste 
products 0.95 



TABLE 5-4 

All INDIA - 1956/7 

TOTAL SECTOR OF CONSUMPTION AND SOURCE OF ENERGY INTERNAL FINAL ENERGY CONSUMPTION BROKEN COWN BY 

Total Trensportat ion of which 

Road and Tramways 
Ra i I roads 
I:Jterways 
Air 

Total Industry of which 

Iron & Steel 
Fertilizer 
Heavy Chemical 

(Mill ion Tonnes of Cool Replacement, ... 

Coking 
Coal 

5.7 

5.7 

1.4 

0.6 

Non
Coking 

8.0 

7.7 
0.3 

6.7(1) 

0.3 

Coke 
Exclud
ing Sol t 
Coke 

1.9 

1. 7(2) 
0.2 

Soft 
Coke 

To tal 
0 i I 
Products 

(3) 

9.8 

8.2 
0.3 
0.4 
0.9 

6 .6( 1 ) 

Blast 
Furnace 

Gas 

0. 4( 1) 

0. 4( 1 ) 

Coke 
Oven & 
Gas Work 
Gas 

0.5 

0.5 

Elec
t r i -
city 

0.7 

0. 1 
0.6 

6.9 

0.8 
0.3 
0.2 

I 
Total "\ 
Commercial 
Sources of 
Energy 

24.2 

8.3 
14.3 

0. 7 
0.9 

24.4 

' n1 
~ or y) 

Fire· Waste 
wood Pro-

ducts 

I -

Structural Clay Products 
Cement 
Minong & Quarrying 
Non-Ferrous (Copper only) 
Textiles 

1 .6( 5) 
1.4 0.6 

0. 1 
0.2 
2.4 
2.3 

r 

1 Others 

Total Other Sectors 

Agr icul lura 
Domestic 
Commercial 
Government 
Other 

Consumotion by the Energy Sector 
and losses (4) 

TOTAL INTERNAL FINAL CONSUMPTION 

0.8 

0. 7 

7.8 

1.8 
1 .6 

1.0 

0.3 

0.1 
0.6 

1.2 

16.9 1.9 

2.9 

2.9 

2.9 

11.6 

1.7 
9.9 

2 8. 0 

0.2 

0.6 

TABLE 5-4A 

0. 1 

0.6 

OIL PRODUCTS - All INDIA - 1956/7 

2.2 

0.3 
0.9 
0.5 
0.4 
0. 1 

0.4 

10.2 

17. 7 

2.3 
13. 7 
0.8 
1.0 
0. 1 

2.6 

68.9 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION OF OIL PRODUCTS 

BROKEN DOWN 8Y SECTOR OF CONSUMPTION 

(Mi II ion tonnes of coal replacement) 1/ 

< 

0.1 85.6 27.0 

L. ·" .. , 85.6 27.0 

.1 65.6 27.0 

Total Oil Products 2/ Motor Spirit 

TOTAL TRANSPORTATION 

Of which: Road and Tramways 
Railroads 
Wale rways 
Air 

TOTAL INDUSTRY 

Of which: Iron & Steel 
Fertilizer 
Heavy Chemical 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-Ferrous 
Textiles 
Others 

TOTAL OTHER SECTORS 

Of which: Agriculture 
Domestic 
Commercial 
Government 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

9.8 

8.2 
0.3 
0.4 
0.9 

6.6 

11.6 

1.7 
9.9 

28.0 

5.6 

5.6 

5.6 

1/ The factor used for oi I products is 6.5 MtCR for 1 Mt oil products. The 
factor used is the replacement ratio expressing the amount of coal needed 
to substituta the final use. laking account of relative efficiencies 
involved in typical cases of substitution. 

2/ Including a very small quantity of power alcohol derived from molasses. 

Note: Quantities less than 0.05 MtCR are not shown. 
_______________________ --...._Value not yet broken down and included in these fiDurA.r:_ 

Ilion & Jot Fuel 

0.9 

• 0.9 
j 

J 

0.9 

Total 
Non-Commer
cial 
Energy 

132.7 

132.7 

132.7 

HSOO 

2.8 

2.6 
0.2 

0.7 

0.4 

0.4 

3.9 

LDO 

1.4 

1.0 

1.0 

2.4 

Total 
Internal 
Final Com
sumption 

24.2 
8.3 

14.3 
0.7 
0.9 

24.4 

150.4 

2.3 
146.4 

0.6 
1.0 
0.1 

2.6 

201.6 

Kerosene 

0. I 

9.9 

9.9 

10.0 

(I) Excluding quantltiea used in non-utility electricity generation. 
(2) Excluding quantities considered as transformed into blast furnace 111, 
(3) Including 1 very small quantity of power alcohol derived fro~ •oloaaoo. 
(4) Mainly mines own consumption including minora' coal. Excludes loaua 

in electricity sector and refineries which are accounted in coal roploce
ment factor applied to final consumption. 

(5) Includes 1.49 ~i Ilion tonnes for brick burning. 

Nota: Quantities less than 0.05 MtCR not shown. 
--Value not yet broken down end Included In these figuroa. 

(•••) 

The factors used for oil products, dung and firewood are replacnent retloe 
expressing the amount of coal needed to substitute their final use takinl 
account of relative efficiencies involved in typical cases of aubalitution. 
The factors for coke and gas are purely technical conversion factor• perMit
ling the expression of final consumption of these fuels In terme of the 
primary input of coal actually needed. The replacement lector uud for 
final electricity consumption permits expression in teroos of the uoount 
of coal that would have been needed If no hydel or oil generation were avell
abla. 

Mi II ion Tonnes 

10
9 

kWh electricity (TWh) 
1953/54- 1960/61 

LPG 

I 965/66 - 1980/81 
Mt oil product 
Ml soft coke 

Fuel Oi I 

0.5 

0. 1 
0.4 

4.4 

4.9 

Yapourising Oil 

337 

0.3 

0.3 

0.3 

of Coal 

I 
0.7 
6.5 
1.5 

Raplacement of other 

1 Ill hard coke 

1000 mi II ion • 3 
manufactured gas. 

1000 mi II ion m3 
Blast furnace gas 
1 Mt dry dung 
1 Ill firewood and 

waste products. 

Sourcea: 

1.13 

0.83 

0.18 
0.4 

0.95 



Tot 1 

' I 
I 

' Tote 

I 
F 
~ 
s 
c 
M 
N 
T 
0 

Tot a 

A 
0 
c 
G 
0 

Cons 
and 

TOTA 

-

TABLE 5-5 

ALL INDIA 1957/8 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN ODIN BY SECTOR OF CONSUMPTION ANO SOURCE OF ENERGY 

(Mi II ion tonnes ol Coal Replacament ) 0 
.. 

Total Blast 
Furnace 
Gas 

Coke 
Oven & 
Gas Work 
Gas 

Elec
tr i
city 

Total Transportation of which 

Road and Tramways 
Railroads 
Waterways 
Air 

Total Industry of which 

Iron & Steal 
Fertilizer 
Heavy Che•ical 
Structural Clay Products 
Cuent 
Mining & Quarrying 
Non-Ferrous (Copper only) 
Tntiles 
Others 

Total Other Sectors 

Aariculture 
Do•estic 
Com•ercial 
Govern•ent 
Other 

Consu•ption by the Eneray 
Sector and Losses (4). 

TOTAL INTERNAL FINAL CONSUMPTION 

Cok ·ona Non- Coke Soft 
Coal Cok ina Elc I ud- Coke Oi I 

Products 
(3) 

Total' 
Comme rc~\ Jlung 

5.7 

5.7 

1.7 
0.7 

1.0 

0.8 

8.2 

Coal ing Soli 
Coka 

9.0 

8.7 
0.3 

9. 2 ( 1) 

0.4 
1.5 
1. 7(5) 

1.8 
3.8 
0.8 
0.3 

0.1 
0.4 

1.3 

20.3 

1.9 
1. 7 (2) 
0.2 

1.9 

2.B 

2.8 

2.8 

10.B 

B.9 
0.3 
0.5 
1 • 1 
7.2(1) 

12.3 
1.9 

10.4 

30.3 

0. 4( 1 ) 

0.4(1) 

0.2 

0.6 

TABLE 5-5A 

0.6 
0.6 

0.2 

0.8 

OIL PRODUCTS - ALL INDIA - 1957/8 

O.B 

0.1 
0.7 

7.7 

0.9 
0.3 
0.2 

0.6 
0.1 
0.3 
2.4 
2.9 
2.9 

0.6 
1.1 
0.6 
0.5 
0.1 

0.4 

11.8 

Sources oi '•' (Ory) 
Energy 

26.3 
9.0 

15.4 
0.8 
1.1 

28.7 

18.8 

2.8 
1 ~:~ 20.6 
0.9 -
0.1\.,.< ,: : f ,;, 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION OF OIL PRODUCTS 

BROKEN DOWN BY SECTOR OF CONSUMPTION 

(Mi II ion Tonnes of coal replacement) 1/ + 

Fire- Waste 
wood Pro-

ducts 

86.9 27.7 

86.9 27.7 

86.9 27.7 

Total Oi 1 Products 21 Motor Spirit Aviation & Jet Fuel 
----------------------~~~~~~~--~--~-
TOTAL TRANSPORTATION 

Of which: Road & Tramways 
Ra i I roads 
Waterways 
Air 

TOTAL INDUSTRY 

Of which: Iron & Steel 
Fertilizer 
Heavy Chemical 
Structural Clay Products 
Cemant 
Minina & Quarryina 
Non-Ferrous 
Texti las 
Others 

TOTAL OTHER SECTORS 

Of which: Agriculture 
oomastic 
Co0111ercial 
Government 
01 har 

TOTAL INTERNAL FINAL CONSUMPTION 

10.8 

8.9 
0.3 
0.5 
1.1 
7.2 

12.3 
1.9 

1 D. 4 

30.3 

5. 5 l: 
5.5 ,._ 

5.5 

1/ The factor uud for oil products is 6.5 MICR for 1 Ml oi 1 products. Tha 
factor used 11 tha replacement ratio express in& the amount of coal needad 
~o substi~ute the final use, taking account of relative efficiencies 
onvolved on typical cases of substitution 

2/ Including a very small quantity of power alcohol derived from molasses. 

Note: Quantities less than 0.05 MICR are not shown. 

--Value not yet broken down and included in these figures. 

1.1 

1.1 

1.1 

I.. 

L 

Total 
Non-Commer
cial 
Energy 

135.2 

135.2 

135.2 

Total 
Internal 
Final Con
sumption 

26.3 
9.0 

15.4 
0.8 
1.1 

28.7 

154.0 
2.8 

149.5 
0.7 
0.9 
0.1 

2.9 

211 .9 

HSOO LOO Kerosene 

3.6 
3.4 
0.2 

0.8 

0.6 
0.6 

5.0 

0. 1 

0.1 

1.5 

1.0 
1.0 

2.6 

0. 1 

I 0.4 

10.4 

1 0.5 

(1) Exclud ng quantities used in non-utility electricity generation. 
(2) Exclud ng quantities considered as transformed into blast furnace gas. 
(3) lnclud ng a very small quantity of power alcohol denved from molasses. 
(4) Mainly mines own consumption including miners' coal. E•cluding losses in 

electricity sector and refineries which are accounted in coal replacement 
factor applied to final consumption. 

(5) Includes 1.44 mi I lion tonnes for brick burning. 

Note: Quantities less than 0.05 MICA not shown. 
--Value not yet broken down and included in these figures. 

(•••) 

The factors used for oil products, dung and firewood are replacement 
ratios expressing the amount of coal needed to substitute their final 
use taking account of relative efficiencies involved in typical cases 
of substitution. The factors for coke and gas are purely technical 
conversion factors permitting the expression of final consumption of 
those fuels in terms of the primary input ol coal actually needed. The 
replacement foetor used for final electricity consumption permits 
expression in terms of the amount of coal that would have been needed 
if no hydel or oil generation were available. 

LPG 

Mi II ion Tonnes of Coa I 

109 kWh electricity (TWh) 
1953/54 - 1960/61 1. 0 
1965/66 - 1980/81 0. 7 

Mt oi I product 6.5 
Mt soft coke 1.5 

Fue I 0 i I 

0.5 

0.1 
0.4 

4.8 

5.3 

Vapour ising Oi I 

339 

0.3 
0.3 

0.3 

Replacement of other Sources: 

1 Ml hard coke 
1000 mi II ion m3 
manufactured gas 

1000 million m3 blast 
furnace gas 

Ml dry dung 

Mt firewood and 

1. 13 

0.83 

0. 1 8 
0.4 

waste products 
0.95 



TABLE 5-6 
ALL IND lA 1958/9 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF ENERGY 

Total Transportal ion of which 

Road and Tramways 
tail roads 
lateruys 
Air 

Total Industry of which 

Iron I Staal 
Forti I izar 
Heavy Ctlomical 
Structural Clay Products 
Ca•ant 
Minin& and Quarryina 
Non-Ferrous (Coppar only) 
Tn I i leo 
Ot hera 

Total Other Sectors 

Agriculture 
Do•estic 
Co••• rei a I 
Govern•nt 
Other 

Consu•ption by the Energy 
$actor and Looses. (4) 

(Million Tonnes of 

Coking Non-
Coal Cokinl 

4.6 

4.6 

1.8 
0.9 

0.9 

0.7 

Coal 

1 0.2 

9.8 
0.4 

9.1(1) 

0.4 
2.0(5) 
1.7 

1.8 
3.2 
1.0 
0.4 

0.1 
0.5 

TOTAL INTERNAL FINAL CONSUMPTION 7.1 

1.3 

21.6 

Coal Replacement)••• 

Coke Soft Total 
Exclud- Coke Oil 
ing Soft Products 
Coke (3) 

2.7 
2.5(2) 
0.2 

2.7 

3.1 

3.1 

3. 1 

11 • 7 

9.5 
0.4 
0.5 
1.3 
8.1(1) 

12.7 
2.0 

10. 7 

32.5 

Blast 
Furnace 
Gas 

0.5(1) 
0.5(1) 

0.2 

0. 7 

Coke 
Oven & 
Gas Work 
Gas 

0.7 
0. 7 

0.2 

0.9 

E I ac
tri
c i I y 

0.8 

D.B 

B.B 

1.0 
0.4 
0.2 

0.8 
D. 1 
0.3 
2.6 
3.4 
3.2 
0.6 
1.2 
0.7 
0.5 
0.2 

0.4 

13.2 

Total ·'- -
Comma rei a~'. o:;. 

S~urces of 
Energy 

27.3 
9.5 

15.6 
0.9 
1.3 

31.7 

20.0 
3.0 

15.0 
0.8 
1.0 ~ 
0.2 

2.8 

81. B 

."<' 

' 

I 

1ung 
(Or y) 

21.1 

21.1 

21.1 

Fire- Waste 
wood Pro

due Is 

88.3 28.4 

88.3 28.4 

88.3 28.4 

Total 
Non-Commer
cial 
Energy 

137. 8 

137.8 

137.8 

Total 
Internal 
Final Con
sumption 

27.3 
9.5 

15.8 
0.9 
1.3 

31.7 

157.8 
3.0 

152.8 
0.8 
1.0 
0.2 

2.8 

219.6 

(1) Excludina quantities used in non-utility aloctriclty aonorotion. 
(2) Excluding quantlt ios considarad 11 trenoformod into blast furnace t••· 
(3) lncludlna a vary small quantity of power alcohol derived fro• •olao•••· 
(4) Mainly minos own consumption includina •lnora' cool. Elcludoa louea lot 

electricity sector an~ refinarloo which 111 accounted In coal repla~a•ant 
factor applied to final consumption. 

(5) Includes 1.87 •illion tonnos for brick burnlna 

Nota: Quantities leas than 0.05 MICR are not ohown. 
____... Yaluo not yet broken down and Included In th111 flauraa. 

< ... ) 

The factors used for oil products. duna and II rewood era raplacomant 
ratios expressing tho amount of coal needed to aubstituta their final 
use taking account of relative officioncioo involved in typical casu 
of substitution. The factors for coke and 1a1 era purely technical 
conversion lectors permitting the expression of final consumption of 
these fuels in terms of the primary input of coal actually noadad. The 
replacement factor used for final electricity consumption parmlta Its 
expression in terms of tho amount of coal that would have bean needed 
If no hyde I or oi I generation were avai labia. 

Mi II ion Tonnos of 

109 kWh electricity (TWh) 
1953/54 - 1960/61 
1965/88 - 1980/81 

Mt oil product 
Mt sol I coke 

Coal Replacement of other Sources: 

1 Mt hard coke 

I 
0. 7 
8.5 
1.5 

1 ODD mIll ion m3 
manufactured aas 

1000 mi II ion m3 
blast furnace IBS. 

Mt dry dung 
Mt I i rewood and 

waste products. 

1.13 

0.83 

0.18 
0.4 

·0.95 

~~~-------------------------
TABLE 5-61 

OIL PRODUCTS - ALL INDIA - 1958/9 
TOTAL INTERNAL FINAL EflERGY CONSUMPTION OF OIL PRODUCTS 

BROKEN DOWN BY SECTOR OF CONSUMPTION 

(Mi II ion Tonnes of Coal repiacement) 1/ 
Total Oil Products 2/ Motor Spirit 

TOTAL TRANSPORTATION 

Of which: Road and Tramways 
Rai I roads 
Waterways 
Air 

TOTAL INDUSTRY 

Of which: Iron & Stool 
Fertilizer 
Heavy Ctlemical 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-Fa rrous 
Toxtilu 
Others 

TOTAL OTHER SECTORS 

Df which: Agriculture 
Domesti1: 
CoMma r cia I 
Govern•nt 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

11.7 
9.5 
0.4 
0.5 
1.3 
8.1 

12.7 
2.0 

10.7 

32.5 

5.2 
5.2 

0. 1 

5.3 

11 The factor used for oi I products is 6.5 MtCR tor 1 Mt oi 1 products. The 
factor used •• the raplacemant ratio express ina the amount of coalnaedod 
!o substotuta the tonal usa. taking account of relative afficiencoes 
tnvolv~d tn typical cases of substitution. 

V lncludong a very small quantity of power alcohol derived from molasses. 
Nota: Quantities lass than 0.05 MICA are not shown. 
-Value not yet broken down •nrt in,.luri•lf in th•ll!• fianr•ll! 

Aviation & Jet Fuel 

1.3 

1.3 

1.3 

HSDO LOO Kerosene 

4. 7 0. 1 
4.3 
0.3 
0. 1 0.1 

0. 9 1. 5 

O.B 1.0 
D.B 1.0 

8.2 2.8 

0. 1 

1 D. 7 

10.7 

10.8 

LPG FuoiOil 

0.4 

0. 1 
0.3 

5.5 

5.9 

Vapour ising Oi I 
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0.4 
0.4 

0.4 



TABLE 5-7 

ALL INOlA 1959/60 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF ENERGY 

(Mi Ilion Tonnes of Coal Replacement)• .. 

Total Transportation of which 

Road and Tramways 
Railroads 
Ia terways 
Air 

Total Industry of which 

Iran and Stool 
Fertilizer 
Heavy Chemical 
Structural Clay Products 
Cement 
lining & Quarrying 
Non-Ferrous (Capper only) 
Teltiles 
Others 

Total Other Sectors 

Agriculture 
OoiTI!stic 
Conmercial 
Government 
Other 

Consumption by the Energy Sector 
and Losses (4) 

TOTAL INTERNAL FINAL CONSUMPTION 

CokinK 
Coal 

3.9 

a'. 9 

0.6 

0.4 

0.2 

0. 7 

5.2 

Non
CokinK 
Coal 

11 0 3 

11 0 0 
0.3 

B. 1 ( 1 ) 

0.3 
1.8(5) 
1.8 

0.1 
1.7 
2.4 

1.0 

0.3 

0 0 1 
0.6 

Coke 
Exclud
ing soft 
Coke 

3.3 

3.1(2) 
0.2 

Soft Total 
Coke Oi I 

Products 
(3) 

12.7 

1 0.2 
0.4 
0.6 
1.5 

Blast 
Furnace 
Gas 

B.B(1) 0.7(1) 

3.0 

3.0 

14.2 
2.0 

12.2 

0. 7(1) 

Coke Elec-
Ovon & tri-
Gas Work city 

0.9 

0.9 

0.9 

0. 1 
0.8 

10.3 

1.4 
0.4 
0.3 

0.9 
0. 1 
0.5 
2.B 
3.9 

3. 7 
0. 7 
1.4 
O.B 
0.6 
0.2 

Total ~, otri8 
Commercial . (Dry) 
Sources 
of Enor 1y 

28.8 

10.3 
16 0 1 
0.9 
1.5 

32.7 

21.9 

3.0 
16.6 
0.9 
1.2 
0.2 

3 4 

I. 
\ 

\ 

,-

I 
'--~ 

·-
' 21.3 

21.3 

~-

Fi ra- Waste 
wood Pro-

ducts 

91.7 28.7 

91.7 28.7 

1.6 

22.0 3.3 3.0 35.7 

0.4 

1.1 

0.2 

1 .1 

0.5 

15.4 86.8 I 21.3 91.7 28.7 

TABLE 5-7A 

OIL PRODUCTS -All INDIA - 1959'60 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION OF OIL PRODUCTS 

BROKEN DOWN BY SECTOR OF CONSUMPTION 

, __ 

(Million Tannes of Coal Replacement) t/ 

Total Oil Products 2/ Molar Spirit 
------------------------

I 

~ 
··I 

' 

I 
• 

TOTAL TRANSPORTAl ION 12 0 7 
10.2 
0.4 
0.6 
1.5 

5.2 >..... 
Of which: Road and Tramways 

Ra i I roads 
Waterways 
A i r 

TOTAL INDUSTRY 

Of which: Iron & Steel 
Fertilizer 
Heavy Chemocal 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-Ferrous 
Textiles 
Others 

TOTAL OTHER SECTORS 

Of which: Agriculture 
Domestic 
Commercial 
Government 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 

B.B 

' 
14.2 

2.0 
12. 2 

35 i 

5.2 

I 
5.2 

1/ The factor us.ed for oil products 6.5 MICR for 1 111 oil products. The 
factor used IS the replacement ra~,.J expressing the amount of coal 
nee~e~ to.subs.titute the final use, ~.dt•l'l£ account of relative 
effle1.ene1es Involved in typical cases of substitution. 

2/ lncludonaa vary small quantity of power alcoho; derived from molasses. 

Nota: Quantities less than 0.05 MICR are nat shown. 
•Valun not yet broke• down and included in these fiaures. 

' 
·~ 

Aviation & Jot 

1.5 
,# 

1.5 

1.5 

Fue I 

lola I 
Non-Commer
cia I Eneru 

141 .7 

141.7 

141.7 

HSDO LDO 

5.4 0. 1 

5.0 
0.3 
0.1 0.1 

1.0 l.B 

0.1 1.1 

0.7 1.1 

Toto I 
Internal 
Fina I Con
sumption 

28.8 

10.3 
18.1 
0.9 
1.5 

32.7 

183.8 

3.0 
158.3 

0.9 
1.2 
0.2 

3.4 

228.5 

Kerosene 

0.1 

12. 1 

12. 1 

1. 1 3.0 12.2 

(1) Exclud na quantities used In non-utility electricity aoneratian. 
(2) Exclud na quantities considered as transformed Into blast furnace 111. 
(3) tnclud ng a vary small quantity of power alcohol derived fra••alassos. 
(4) Mainly 11ines awn consumption lncludlna •inan' coal. Excludes !assn In 

electricity sector and refineries which art accounted In coal 
replacement factor applied to final canau•pllan. 

(5) Includes 1.75 million !annes for brick burnina. 

Nate: Quantities less then 0.05 MICR are not shown. 
--~ .... Value nat yet broken dawn and Included In lhasa liaures. 

( .. •) 

The factors used lor oil products, duna and firewood are roplace•ent 
ratios exprassina the amount ol coal needed to substitute their final 
use takina account al relativa tlliciencies involved in typical cases 
ol substitution. The factors lor coke and gas ere purely technical 
conversion factors permitting tho expression of final consu•plion of 
these fuels in terms of the ·primary input al coal actually needed. The 
replacement factor used far final electricity consumption panoits Ill 
expression In !arms of the amount of caal that would have bton needed 
if no hyde! or oil generation wera available. 

Mi I I ion Tonnes of Coal Raplacamant of other Sourcas: 

109 kWh electricity (TWh) 1 Mt Hard coke 1.13 
1953/54 - 1980/81 1 1 ooo m i 11 ion • 3 
1965/66- 1980/81 0.7 manufactured aaa. 0.83 

Mt oi I product 8.5 1000 IIi Ilion m3 blast 
Ml salt cok1 1.5 furnace aas. 0.18 

LPG Fuel Oi I 

0.5 

0.1 
0.4 

5.9 

0.1 

0.1 

0.1 6.4 
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Vapour is in& Oi I 

0.2 

0.2 

0.2 

Ml Dry Duna 0.4 

1 Ml Firewood & Waste Products 0.95 



TABLE 5-B 

All INDIA 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF ENERGY 

(Mi 11 ion Tonnes of Coal Replacement )••• 

Total Transportation of which 

Rood and Tra•ways 
Railroads 
latorways 
Air 

Total Industry of which 

Iron & Stool 
Fertilizer 
Huvy Chemical 
Structural Clay Products 
Ce•enl 
lin1ng & Quarryinl 
Non-Ferrous (Copper only) 
Toxtilos 
Othors 

Tatol Other Sectors of which 

Alriculluro 
Oa•estic 
Co••ercial 
Govern•ent 
Other 

Consumption by I ht Entru 
Sector and Losses (4). 

TOTAL INTERNAL FINAL CONSUMPTION 

Coking 
Coal 

1.3 

2. 1 

1.3 
( 
( 

O.B 

O.B 

4.2 

Non
Coking 
Coal 

14.7 

14.2 
0.5 

8.6(1) 

0.3 
1.1(5) 
2.3 

1.8 
3.1 

0.9 

0.2 

0. 1 
0.8 

1.8 

26.0 

Coke 
Exclud
ing Sofl 
Coke 

3.9 

3.6(2) 
0.3 

• 

3.9 

Soft 
Coke 

2.B 

2.8 

2.8 

Total 
Oi I 
Products 

(3) 

14.2 

11.3 
0.5 
0.6 
l.B 

Blast 
Furnace 
Gas 

9.9(1) 1.1(1) 

0.4 1.1(1) 

0.5 
0.3 
0.2 
0.1 

2.9 
5.5(6) 

15.0 

2. 1 
12.9 

39. 1 

0. 7 

1.8 

TABLE 5-8A 

0 I L PRODUCTS - ALL INOlA 

Coke 
Oven & 
Gas work 
Gas 

1.3 

1.3 

0.4 

1.7 

- 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION OF OIL 

BROKEN DOWN BY SECTOR OF CONSUMPTION 

(Mi II ion Tonnes of Coal replacement )1/ 

Total Oi I Products 

TOTAL TRANSPORTATION 14.2 

Of which: Road & Tramways 11.3 
Ra i I roads 0.5 
Wale rways 0.6 
A i r 1.8 

TOTAL INDUSTRY 9.9 
Of which: Iron & Steel 0.4 

Fertilizer 
Heavy Chemical 0.5 
Structural Clay Products 0.3 
Come nt 0.2 
Mining & Quarrying 
Non-Ferrous 

D. 1 

Textiles 2.9 
Others 5.5 

TOTAL OTHER SECTORS 15.0 
Of which: Agr icul lure 2. 1 

Domestic 12.9 
Commerc i ol 
Government 
Other 

TOTAL INTERNAL FINAL CONSUMPTION 39. 1 

Elec
t r i -
c i I y 

O.B 

O.B 

11.6 

1 . 6 
0.5 
0.4 

0.9 
0. 1 
0.5 
2.9 
4.5 

4.0 

O.B 
1.5 
0.9 
0.6 
0.2 

0.5 

16.9 

PRODUCTS 

Total ~. 
Comma r c i a 1 ' > 
Sources ~ 
of Energy 

31.0 

11.3 
16. B 

1.1 
1. B 

3B.5 

9.5 
0.6 
1.2 
1.4 
3.4 
0.2 
0.5 
7.6 

13.9 

n27ng 
(Dry) 

22.7 • 21 .6 
3. 1 

17.2 
1.0 
1 .2 
0.2 

4.2 

96.4 

r--

I 21 .6 
I 

•-, 

.. 
2/ Motor Spirit ~vial ion 

5.5 J...._.: .. 
5.5 

J 
! 
r. 
i 
I 

I 
~J 

f i -. I 

5.5 \ 
1/ The foetor used for oi I products is 6.5 MICR for 1 Mt oi I products. The 

foetor used is the replacement ratio expressing the omount of coal 
needed to substitute the final use, taking account of relative 
offiCIOnCIII Involved in typical cases of substitution. 

21 lncludlna 1 vory small quantity of power alcohol der1ved tram molasses. 

Noll: Quanlltla leu than 0 ., IICR aro not shown. 

F i r o
wood 

95.3 

95.3 

95.3 

& J e I 

1.8 

1.8 

1.8 

Waste Total 
Pro- Non-Commer
ducls cial Energy 

29.2 146.1 

29.2 146.1 

29.2 146. 1 

Fuel HSDO LDD 

6.3 0. 1 

5.8 
0.4 
0. 1 0. 1 

1.2 1.9 

D. 1 
0. 1 

0.1 

0.7 0.5 
0.8 1.3 

0.7 1.3 

0.7 1.3 

8.2 3.3 

Total 
Internal 
Final Con
sum tion 

31.0 

11.3 
16.8 

1 .1 
l.B 

38.5 

9.5 
0.8 
1.2 
1.4 
3.4 
0.2 
0.5 
7.6 

13.9 

168.8 

3.1 
163.3 

1.0 
1.2 
0.2 

4.2 

242.5 

Kerosene 

0. 1 

D. 1 

12.8 

12.8 

12.9 

(1) Exclud n& quantities used in non-utility electricity genoration. 
(2) Exclud n& quantities considered as transformed into blast furnace gas, 
(3) fncfud ng a very small quantity of powar alcohol derived I rom molasses. 
(4) Mainly mines• own consumption includina miners" coal. E~:cludes losses in 

electricity sector and refineries which are accounted for in the coal 
replacament factor oppl ied to f Ina I consumpl ion. 

(5) Includes 0.96 million tonnes for brick burnin&. 

Note: Quantities loss than 0.05 ltCR ore not shown. 

(6) Probably includes a small quantity corresponding to 0.02 million tonnos 
of LDO consumad by •uto producers for electricity generation (c. f. 
Table 4-31, Footnoto 13 and Table 4-13, Footnote 4) 

(***) 

The factors used for oil products, dung and firewood are replacement 
ratios exprossing the amount of coal needed to substitute their final 
usa laking account of relative efficiencios involved in lypicol cases 
of substitution. The factors for coke ond gas ora purely lechnlcol 
convorslon factors pormitting tho expression of final consumption of 
those fuels in terms of the primary input of cool octuolly needed. 
The replacement factor used for final electricity consumption permits 
Its expression in terms of the amount of coal that would hove been 
needed if no hyde I or oi I aeneration wore available. 

Mi II ion Tonnes of Coal Replacement of other sources: 

10
9 

kWh electricity (TWh) 1 It hard cake 1.13 
1953/54-1960/B1 1 1000mlllionm3 
1965/66- 1980/81 0.7 manufactured gas 0.83 

Ml oi I product 6.5 3 
1000 million m 

Mt soft coke 1.5 blast furnace gas 0.18 

LPG Fuel Oi I 

0.5 

0. 1 
0.4 

6.7 

0.4 

0.5 
0.2 
0. 1 

2.2 
3.3 

0.1 

0. 1 

0. I 7.2 
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Vapour ising Oi I 

0. 1 

0. 1 

0. 1 

1 It dry dung 0.4 

1 II firewood and 
wasta products. 0.95 



TABLE 5-8 

ALL INDIA 1961/2 

TOTAL INTERNAL FINAL ENER&Y CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF ENERGY 

(II II I on 

Cokina 
Coal 

total Transportation of which 1.4 

Road and Tra•ways 
Rai I roads 1.4 
late rways 
A or 

otal Industry of which 1.6 

Iron and Slut 1.2 
Forti I izer 
Heavy Cho• i cal 
Structural Clay Products 
Ceeont 
lininl & Quarryina 
Non-Ferrous (Copper only) 
Tutilas 
01 her I 0.4 

total Other Sectors of which 

Aaricu1ture 
Do11es tic 
Co•arcial 
Sovernunt 

Consu•pt I on by the (5) 
Enor&y Sector & Losses 0.9 

TOTAL INTERNAL FINAL CONSUIPriON 3.9 

Tonnos of Cool Replacement)••• 

Non- Molal- Soft Total Blaal Coke E lee- lltl•a Fire-Total ~· 
Cokina turai- Coke Oi I Furnace Oven & I r 1-

Gas Gas Works Commercial ·r (Dry) woiHI 
Coal ca I Pro- city Sources of 

Coke duets (3) &as Ener 1 

15.3 15.9 0.9 33.5 
12.5 0. 1 12.6 

15.0 0.5 0.8 17.7 
0.3 0.8 1. 1. 

2. 1 2.1 
a.8<1l 1.3(1) 5.5 10. B 1.4 14.0 44.4 

0.1 5. 2(2 ) 0.6 1.3(1) 1.4 2.4 12.2 
0.3 1.3 1.6 

0.5 O.B 1.1 
1.5(4) 0.3 1.8 
2.5 0.3 1.0 3.8 

0.1 0. 1 0.2 ,--
0.5 0.5 

2. 1 3.2 2.9 8.2 
3.B 5.8 5.2 15.0 

0.4 2.8 1B.7 0. 1 4.3 24.3 • 21.8 95 .B 
2.2 1.0 3.2 

2.8 14.5 o. 1 1.7 19. 1 21.8 95.8 
o. 1 0.9 1.0 
0.3 0.7 1.0 '--~--" 

2.1 0.8 0.6 0.5 4.9 I 
27.6 5.5 2.8 43.4 2. 1 2.1 19.7 107.1 ,21. 8 

t; 
95.6 

J 
' 

.1 
I 

I I 
TABLE 5-9A II 

OIL PRODUCT - ALL INDIA - 19B1/2 --~L TOTAL INTERNAL FINAL CONSUMPTION OF OIL PRODUCTS 

BROKEN ODIN BY SECTOR OF CONSUMPTION 

(Million Tonnes of Coa I Replacement) 1/ 

Total Oi I Product 2/ Motor Spirit viation & Jet 

Transportation of which 

Road & Tramways 
Railroads 
Waterways 
Air 

Industry of which 

Iron & Staal 
Forti I iur 
Haavy Chemica I 
Structural Clay Products 
CtiiBnt 
linin& & Ouarryin& 
Non-Ferrous 
Ttxli los 
Other 

Other Sectors of which 

Aaricui ture 
Do•st ic 
co .. ercial 

TOTAL INTERNAL FINAL CONSUMPTION 

15.93 

12.54 
0.52 
0.79 
2.08 

1 D. B2 

0.52 

0.52 
0.33 
0.33 
0.14 

3.1B 
5.BO 

1B.B1 

2.21 
14.37 
0.03 

43.36 

5. 78 ..... _ .... 
5. 78 

'I 

~ J~ 
5. 78 '\ 

1/ Tho factor used lor oi 1 products is 6.5 MICR for 1 Mt oi I products. Th1 . 
factor uud io tho replacement ratio oxproulng tho amount of coal 
needed to substitute the final use, lakin& account of relative . 
elfocoonciu involved in typical casoa of substitution. 

2/ lncludina a vary s•all quantity of power alcohol derived from molasses. 

- Noallaible or leu than hall the final digit shown. 

. 2. DB 

2.0S 

2. DB 

Waste Total Total 
Pro- Non -c omme r- Internal 
ducts cial Energy Final Con-

sum lion 

33.5 

12.8 
17.7 

1.1 
2.1 

44.4 

12.2 
1.8 
1.1 
1 .B 
3.8 
0.2 
0.5 
B.2 

15.0 
29.4 147.0 171 • 3 

3.2 
29.4 147.0 166. 1 

"1.0 
1.0 

4,9 

29.4 147.0 254.1 

Fuel HSOO LDD Kerosene 

7.28 D.06 

6. 76 
0.47 
0.05 0.06 

1. ~0 1. 97 D. 14 

D.06 0.07 
D.D6 0.07 
0.07 0.07 

0. 26 0. 39 
0. BS 1. 37 0.14 

0.85 1.25 14.32 

0.85 1. 25 
14.32 

9.43 3 .2B 14.46 

(1) Excluding quantities used in non-utility generation. 
(2) Excludona quanlotoes considered as translormod into blast furnace 11 

l~~ :~~:~~!~• 1 • 4very11 smai I quantity of powe~-alcohol derived from •ota!se~. 
. . • mo oon tonnes used for brock-burnlna. 

(5) Maonl
1
y mona~ own consumption includina miners' cool. Excludes tossea '" 1 ectrtctty sector and refineries. which are accounted in coal 

rep acement factor applied to final consumption. 

Note: Quantities less than 0.05 MtCR are not shown. 
- Negii&ible or less than hall the final dl&il ohown. 

(•••) 

Tha factors used for oil products, dung and firewood ora replace
ment ratoos expressong the amount of coal needed to substitute 
lheor tonal use tokong account of relative efficioncios involved 
on typocat casesol substitution. The factors tor coke ond us 
are ~urely techn1~al converston tact~rs permittinR the expression 
of tonal consumptoon of these fuels on terms ot the primary input 
of coal actually needed. The replacement factor used tor final 
electrocoty consumptoon permits its expression in terms of the 
amount of coal that would have been needad it no hydel or oil 
generation were available. 

109 kWh 
1 Mt 
1 Mt 
1 Mt 

LPG 

0.08 

0.05 
0.03 

0.08 

Million Tonnes of Coal Rep I aco1111nt 

electricity (Tih) 
Oi I Product 
II Hard Coke 
So II Coke 

1 
B.5 
1.13 
1.5 

tODD mi II ion m3 
manufactured aas 

1000 million m3 
blast furnace aas 
1 Ml dry dun1 
1 Ml I i rewood & 
waste products 

Fue I Oi I VapourisingDil & Refinery Gas 

0.73 

0. D5 
0.6B 

7.41 

0.52 

0.52 
0.20 
0. 20 

2.53 
3.44 

8.14 
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0. 11 

0. 11 

0. 11 

0.83 

0.18 
0.4 

0 95 



TABLE 5-10 

ALL INO 1 A - 1982/3 

TOTAL INTERNAL FINAL CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION & SOURCE OF ENERGY 

lotal Transportation of which 

Road and Tra•ways 
Railroads 
laterways 
Air 

Iota I Industry of which 

Iron & Stool 
Fertilizer 
Heavy Cho•ical 
Structural Clay Products 
Cuont 
M1nina & Quarryina 
Non-Ferrous (copper only) 
Textiles 
01 hers 

Total Other Soc to r1 of which 

Aar icu I lure 
Do•est ic 
Co~~tmercial 
Govern11ent 

Consumption by tho Eneray< 5> 
Sector & Lonas 

TOTAL INTER~AL FINAL CONSUMPTION 

(Million Tonnos of Coal Replacement)••• 
,;..._ 

Total Blast Coke 
.._ 

F i ro- Wasta Cokina Non- Coke Soft E lac- Total ~· Dung 
Coal Cokin& Excluding Coke Di I Pro- Furnace Oven & I r i- Comme rc lei j (dry) wood pro-

Coal Soft Coke ducts Gas Gas Works city Sources of 1 ducts 
3 Gas Enar 

2.1 15 0 2 D. 1 1 7 0 7 0.9 38.0 
I 

I 14.0 D. 1 14 0 1 I 

14.9 0. 1 0.6 0.8 18.5 I • 2 01 
0.3 0.8 1.1 

2.3 2.3 

1.7 11.8( 1) 8.2 13.8 1.5(1) 1.7 15.9 52.8 

1.2 D. 1 5.9< 2 ) 0.8 1.5<1) 1.7 2.7 13 0 9 
0.3 D. 1 1.8 2.0 

1.a< 4> 
0.7 0.7 1.4 
0.5 2.3 

2.4 0.6 1.0 4.0-
0. 1 0. 1 D. 1 0.3 

0.7 0.7 
2.2 3.8 3.2 9.2 

0.5 5.2 7.2 5.9 18.8 

0.6 3.2 18 0 2 o. 1 4.8 26.9 • 2.0 98.5 29.5 

0 0 1 2.3 1.1 3.5 
3.2 15 0 9 0.1 1.9 21.1 22.0 96.5 29.5 

0.1 1.0 
1.11 0.4 0.8 1.2 

0.9 0.5 0.9 2.6 0.6 5.5 ' 

4.7 30.2 6.3 3.2 49.7 2.4 2.3 22 0 2 '" .. ~'-" 96.5 29.5 

I 

~ ) 
TABLE 5-10A 

' L OIL PRODUCT - ALL INDIA - 1962/3 -~-

TOTAL INTERNAL FINAL CONSUMPTION OF OIL PRODUCTS 

BROKEN DOWN BY SECTOR OF CONSUMPTION 

(Mi II ion Tonnes of Coal Replacement) 1/ 

Total Oi I Products 2/ Motor Spirit vial ion & Jet Fuel 

Transportation of which 

Road & Tramways 
Rei I roads 
Waterways 
Air 

Industry of which 

Iron & Steal 
Ferli lizer 
Heavy Chemical 
Structural Clay Products 
Cement 
Mlnlna & Quarryina 
Non-Ferrous 
Textiles 
Other 

Other Sectors of wh lch 

Aarlcultura 
Domut ic 
Commercial 

TOTAL INTERNAL FINAL CDNSUMPT I ON 

17.68 

14.01 
0.62 
0.79 
2.26 

13.82 

0. 78 
0.05 
0.71 
0.53 
0.59 
0. 14 

3.78 
7.25 

18.21 

2.36 
15.82 
0.03 

49.71 

6.12 \o..._ 
6.12 

B. 12 

1/ The factor uud lor oi I products is 6.5 MICR lor one Ml oil products. 
The factor used os the replacement ratio uproninl the amount of coal 
needed to sub.stituto the final usa, lakin& account of relative 
efficiencies onvolved in typical cases of substitution. 

2/ lncludlna a very small quantity of power alcohol derived from molasses. 

- Neal i&iblo or less than half the final diait shown. , 

- 2.28 

2.26 

I. 

Ll 
~ i 
' •I 

I 
'I 

2.26 

Total 
Non-Commer-

Tot a I 
Internal 
Final Con
sump! ion 

ciel Energy 

148.0 

148. D 

148.0 

HSDD 

8.50 

7.89 
0.55 
0.06 

1. 57 

0. 07 
0.13 
0.07 

0.32 
0.98 

0.97 

0.97 

11.04 

36.0 

14 0 1 
18. 5 

1.1 
2.3 

52 0 6 

13.9 
2.0 
1.4 
2.3 
4.0 
0.3 
0. 7 
9.2 

18.8 

174.9 

3,5 
169 0 1 

1.1 
1.2 

5.5 

259.0 

LDD Kerosene 

0.05 

0.05 

2.24 D. 16 

0.07 
0.07 
0. 07 

0.52 
1.51 D. 16 

1. 31 15.75 

1. 31 
15.75 

3.60 15 0 91 

(1) Excluding Quantities used in non-utility electricity generation. 
(2) Exclud!na quantities considered as translor•od into blast furnace 111 al :nc:u~lng ever~ small quantity of power alcohol darovod from •olossei. 

n~ u es. 1.73 mol loon lonnes used lor brick-burn ina. 
(5) Maonly.mones own ~onsumptoon oncludong •inars' coal. 

Except•ne: !asses 1n electricity sector and refineries which are 
accountad on coal replacement factor applied to final consumption. 

- Negligible or less than hall the final dl&il shown. 

< ... > 

The factors used for oi I products, dung and firewood are 
replacement ratios expressing the amount of coal needed to 
substiluh their final use taking account of relative efficiences 
onvolvad on typocal casas of substitution. The factors for coke 
and gas are purely technical conversion factors permittlna the 
expression of final consumption of these fuels in terms of tho 
primary input of coal actually needed. The replacement factor 
used for final electricity consumption permits its expression 
in terms of the amount of coal thet would have bean needed 
if no hydel or oil generation were available. 

Mi II ion Tonnes of Coal Replacement 

109 kWh electricity (TWh) 1 
1 Ml Oi I product 6.5 
IMIHardCoke 1.13 
1 Mt Soft Coke 

3 
1.5 

1000 million m
3 

manufactured gas 0.83 
1000 mi II ion m blast furnace gas 0.18 
1 Mt dry Dung 0.4 
1 Mt firewood and Waste Products 0.95 

LPG Fuel D i I 

0.75 

0.07 
0.68 

9.80 

D. 78 

0.71 
0.39 
D .39 

2.92 
4.61 

o. 10 

0.07 
0. 03 

0.10 10.55 
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Naptha Vapour ising Pi I & Refinery Gas 

0.05 

0.05 

0.05 

0. D8 

D. 08 

D. 08 



TABLE 5-11 

ANDHRA PRADESH 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF 
(In million tonnes of coal replacement)••• 

TOTAL TRANSPORTATION of which 

Road and Tramways 
Railroads 
waterways 
Air 

Coking 
Coal 

0.05 

0.05 

Non- Coke ex- Soft 
Coking eluding Coke 
Coal Soft Coke 

1.2D 

1.20 

Total 
Oi I 
Produl.'h 

0.98 

ENERGY 

Bias t Coke Oven Elec- Total Dung 
Furnace & Gas t r i - Commorc ial (dry) 

Work Gas city Sources of -- Energy 

o. 01 2.24 

~ 
0.01 

TOTAL INDUSTRY of which 

Iron & Staal 

0.73 D. 01 0. 33""--..__., 0.42 

o. 02 

I. 49 

Fer t i I i ze r 
Heavy Chemical 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-Ferrous 
Textiles 
Others 

OTHER SECTORS of which 

Agriculture 
Domestic 
Commercial 

0. 01 
0.02 

0.03 
D. 22 

0. 12 
0.34 

0.02 1. 04 

0. 13 
0.91 

'·F 0. 05 

I) 0.06 
0.30 ·n 0.21 • i·· 
0.05 
o. 07 

I. 27 1.6 

0 '18 
0.98 1.6 

0.03 0.03 
0. C2 D.04 

Government 
Other ··-· o. 03 -· 0.08 

0.02 0. 03 

0.16 
CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION D.D5 

D.08 

2.03 0. 01 2.35 ... o. 72 5.16 1.6 

Conversion and Replacement factors used are: 
Ml Soft Coke 1.5 MtCR 

1 Mt Coke other than Soft Coke 
(•••) Tho factor used lor oil products dung and firewood are replacement ratios expressing the amount of coal needed to, 

substitute their final use taking account of relative efficiencies involved in typical cases of substitution. The · 
factors lor coke and gas are purely tecnnical conversion factors permitting the expression of final consumption of 
theso fuels in terms of the primary input of coal actually needed. The replacement factor used lor final electricity 

~ 1 Mt Oil Products 

1.13 .. 

6.50 .. 

consumption permits its expression in terms of the amount of coal that would have been needed if no hydel or oil t 
aeneration were avai I able. · ~ 

I 

350 

1000 million (109) m3 
manufactured gas 
1000 million (109 ) m3 blast 
furnace gas. 

0. 83 .. 

0.18 .. 

Fire- Waste 
wood Pro-

ducts 

8.6 2.5 

8.6 2.5 

8.6 2.5 

351 

Total Non- Total 
Commercial Internal 
Energy Final Con-

sumptl on 

2.24 

1.49 

12.7 13.97 

12.7 

o. 16 

12.7 17.86 

109 kWh electricity (TWh) 

111 dry dune 

Ill I i rewood & waste 

1 MtCR 
, 0.4 II 

0.95 .. 



( ... ) 

• 

TABLE 5-12 

ASSAM 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF ENEkll 
(In Mi II ion tonnas of coal replacement >••• 

TOTAL TRANSPORTATION of which 

Road and Tramways 
Railroads 
waterways 
Air 

TOTAL INDUSTRY of which 
Iron & Steel 
Fortilizer 
Heavy Chami cal 
Structural Clay Products 
Cement 
Mining & Quarrying 
Jtln-Fe rrous 
Textiles 
Other 

TOTAL OTHER SECTORS of which 

Agriculture 
Domestic 
Comma rc i a I 
Government 
Other 

CONSUMPTION BY THE ENERGY SF.CTOR AND LOSSES 

TOTAL INTERNAL ~INAL CONSUMPTION 

Coking Non- Coke ex- Soft Total 0 , 
Coal Coking eluding coke product,: 

Coal Soft Coke 

0.38 

0.23 
0.15 

0.23 

0.05 

0.18 

0.03 

0.01 

0.02 

0.03 

0.67 

0. 01 
0.01 

0. 01 

0 .52,. 

0.65 

0.13 
0.52 

1.69 ~ 

Tho factors used for oil products, dung and firewood are replacement ratios expressing the amount of coal needed 
to substitute their final use taking account of relative efficiencies involved in typical cases of substitution. 
Tho foctors for coke and yas are ~urely technical conversion factors permitting tho expression of final consumptio 
of these fuels in torms o tho p11mary input of coal actually needed. The replacement factor used for final 
electricity consumption permits its expression in terms of the amount of coal that would have been needed if 
no hyde! or oil generation ware available. 

35Z 

11ast Coke Oven Elac- Total Oun11 Fire- Waste Total Non- Total Internal 
Furnace & Gas t r i - Commercial (dry) wood Pro- Com~ne rc i al Final C~;:ms ump-
Gas Work Gas city Sources of ducts Eno r IIY t ion 

Energy 

0. 01 0. 91 0. 91 

~. 
0.01 

D. 01 0. 77 • 0. 77 

I 0. 01 

I 
0.02 0. 70 0.2 4.2 0.9 5.3 B. 00 

0. 13 
0.01 0.54 0.2 4.2 0.9 

( 0.02 
( 0. 01 ( 0. 01 

I I ( ( 

0. 01 0.04 0.04 

0. 05 2.42 0.2 4.2 0.9 5.3 7. 72 

~ 

Conversion and replacement factors used a r a: 

Mt soft coke 1.5MtCR 109 kWh electricity (TWh) 1 MtCR 

Mt coke other than soft coke 1. 13 .. 1 Mt dry dun11 0. 4" 

Mt oi I products 6. 50 " 1 Mt firewood & waste 0.95 .. 

1 ODD m i II ion ( 1 09) m3 manufactured aas 0. 83" 

• -do- blast furnace gas D. 18 " 

353 
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TABLE 5-13 

BIHAR 1960/t 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTOR OF CONSUMPTION AND SOURCE OF ENERGY' 
(In million tonnes of coal replacement)••• 

TOTAL TRANSPORTATION of which 

Road and tramways 
Ra i I roads 
Waterways 
Air 

TOTAL INDUSTRY of which 

I ron & Stee I 
Fertilizer 
Heavy Chemical 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-ferrous 
Textiles 
0 I her 

TOTAL OTHER SECTORS of which 

Agriculture 
Oomest ic 
Commercial 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR AND LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

Coking 
Coal 

0.23 

0.23 

1.21 

0.40 

O.BI 

0.7B 

2.22 

Non
Coking 
Coal 

1_49 

1. 42 
0. 07 

0. 72 

0. 07 
0. 29 
0. 02 
0.04 

0.30 
0.07 

0.02 

0.05 

0.50 

2.7B 

Coke 
excluding 
soft coke 

1.34 
1. 09 
0.25 

1.34 

Soft 
Coke 

0.17 

0.17 

0. 17 

Total 
Oi I 
Products 

0. 71 

0.78 

1.11 

0.07 
1.04 

-. 

Bias t 
Furnace 
Gas 

0.43 
0.43 

2 .so_ 
I 0.22 

-'!. 65 

Coke Oven 
& Gas work 
Gas 

0.44 

0.44 

0.20 

0.64 

Elec
t r i -
city 

0.04 

0.04 

1. 45 

0.62 
0. 38 

0. 26 

0.05 
0. 01 
0.13 

0. 11 

0.02 
0.04 
0.03 
0. 02 

0. I B 

1. 7 8 

Total 
Commercial 
Sources of 
Energy 

2. 4 7 

6.37 

1.46 
0. 11 
1. 25 
0.03 
0.07 

1. 8B 

12. 18 

Dung 
(dry) 

3.0 

3.0 

3.0 

Conversion and replacenent factors used are: 

I Mt sol t coke The factors used for oil products. dung and firewood are replacement ratios expressing the amount of coal needed 
to substitute their final use taking account of relative efficiencies involved in typical cases of substitution .. 
The factors for coke and gas are purely technical conversion factors permitting the expression of final consumpllll 
of these fuels in terms of the primary input of coal actually needed. The replacement factor used for final 
electricity consumption permits its expression in terms of the amount of coal that would have been 

1 Ml coke other than soft coke 
oi I products 1 Mt 

'l•IOOO needed if no hyde! or oil generation were available. million (10 9) m3 manufactured gas 
-d 0- blast furnace gas 

354 

1.5MtCR 
1. 13 .. 

6.50 .. 
0. 83 , 

0.18 .. 

Fire
wood 

6.8 

6.8 

6.8 

355 

Waste 
Pro
ducts 

3.2 

3.2 

3.2 

Tot a I Non
commercial 
Energy 

13.0 

13.0 

Total Internal 
Final Consump
tion 

2. 47 

6.37 

14.46 

1. 88 

25.18 

109 kWh electricity (TWh) 
1 Mt dry dung 

Mt firewood & waste 

t MtCR 
0.4 .. 

0. 95 .. 



TABLE 5-14 
BU JAR AT 1960/1 

TOTAL INTERNAL FltML ENEROY CONSUMPTION BROKEN OOWN IY SECTOR OF CONSUMPTION & SOURCE OF ENERGY 
(In million tonnos of coal roplacamonl)••• 

Coke ox-

I I 
I 

Cokinl Non- Soft Total oil I last Coke oven Eloc- Total Coal Cokina cludinl Coke Produth & Bas Work tr i- Commucial Coal Soft Coke Furnace 

TOTAL TRANSPORTATION of which 

Road and Tra!RWIYS 
Rei lroads 
Waterways 
Air 

TOTAL INDUSTRY of which 

Iron & Sltol 
Fertilizer ) 
Heavy Chnical) 
Structural Clay Products 
Cnont 
linina & Quarryina 
Non-ferrous 
Tuti In 
Othtr 

TOTAL OTHER SECTORS of which 

Aariculturt 
Do•11t ic 
Cu•rcitl 
8ovorn•tnl 
Other 

CONSUMPTION IY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

0.02 

0.02 

0. 02 

1. 10 

1.10 

1. 37 

0.14 
0.04 
0.47 

D. 71 
0. 01 

0.01 

2.48 

0.03 
0.03 

0. 06 

0. 06 

0.03 0. 06 

0.7l,. 

D. 91 

1. 24 
0.28 
0.98 

Tho lectors used lor oil products. duna and firewood are replacement ratios expressing the amount 

lot 

' 

of coal notdad to substitute their final use taking account of relative efficiencies involved in 
typical cases of subatltution. Tho factors lor coke and aas are purely technical conversion !acton 
pormittina tha uprusion of final consumption of those fuels in terms of tho primary input of coo), •.• 
1ctually nudod- Tho replacamont factor used lor final electricity consumption permits its expro- l' 
uion in terms of tho uount of coal that would hava boon needed if no hydel or oil generation wero 
lVII l1bl1. 

356 

Bas city 

o. 02 

o. 02 

0.88 

o. 01 

0.09 

0.50 
0-28 
0.18 
0_02 
0. 07 
0.03 
0. 06 

1. 08 

Sources of 
Enerav 

1.86 

3.19 

1.49 
0.28 
1. 11 
0.03 
0.07 

6.54 

Conversion and replacement factors used are: 

Mt soft coke 

Mt coke other than soft coke 
1 It oil products 

1000 mi IIi on (1 o9) m3 manufactured aas 

-do- blast furnace gas 

Dun a Fire-
(dry) wood 

0.8 5.7 

0.8 5.7 

0,8 5.7 

1.5 MtCR 
1 . 13 .. 

6.50 • 
0.83 .. 
0.18" 

Waste Total Toto I Internal 
Pro- Non-commer- Final Consump-
ducts cial Enorn t ion 

1.88 

3.19 

1.4 7.9 9.39 

1.4 

1 .4 7.9 I 4.44 

109 kWh electricity (Tih) 

1 It dry duna 
Mt firewood & waste 

357 

1 ltCR 
0.4 .. 
D. 95" 



(•••) 

TABLE 5-15 

JAMMU & KASHMIR 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOIN BY SECTORS OF CONSUMPTION AND SOURCES OF EI£RG 
(In million tonnesof coal replacement)••• 

TOTAL TRANSPORTATION 

Road end Tramways 
Ra i I roods 
Waterways 
Air 

of which 

TOTAL INDUSTRY ol which 

lron&Steel 

Coking Non-
Coal Coking 

Coal 

Coke ex- Soft Toto I 
eluding Coke Oi I Pt~· 
Soft Coke ducts 

0.1 D 4' ' 

Fer t iIi ze r 
Heavy Chemical 

~\ ~ 
\;, ... 

Structural Cloy Products 
Cement 
Mining & Quarrying 
Non-ferrous 
Textiles 
Other 

TOTAL OTHER SECTORS of which 

Agriculture 
Domestic 
Commerc iel 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR AND LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

0.04 

0.04 

0.14 -. ... 

The factors used lor oil products, dung and firewood ere replacement ratios upreuing the amount of coal needol 
to substitute their final usa taking account ol relative efficiencies involved in typical cases of substltutoon. 
The factors for coke end gas are purely technical conversion factors permitting the upression of final consumpt~1 • · 
of these fuels in terms of the primary input of coal actually needed. The replacement factor used for final ·~· 
alectricity consumption permits its expression in terms of the amount of coal that would have been needed if no 
hyde! or oil generation were available. 

358 

Coke Oven Elec- Total Bios t & Gas Work tr i- Commercial Fur naco 
Gas city So•uces of Bas 

Eneogy 

0.10 

0.02 0. 02 

0. 02 

0.03 0.07 

0.02 0. 06 

0.01 0. 01 

0.05 0.19 

Conversion and replacement factors used are: 

1 Mt soft coke 
1 Mt coke other than soft coke 

1 Mt o i I products 

1 ODD mill ion (I o9) m3 manulactured gas 

-do- blast furnace gas 

Dung 
(dry) 

0.1 

0.1 

0.1 

1. 5 MtCR 
1 .. 13 .. 

6.50 " 

D.B3 " 
0. 18 " 

Fi ra-
wood 

D. 1 

0.1 

0. I 

Waste Total Non- Tot el Internal 
Pro- commercial Final Con sump-
ducts Energy t ion 

0.3 

0.3 

D-3 

359 

0.10 

0.02 

0.5 0.57 

0.5 0.69 

109 ·kWh electricity (TWh) 

1 Mt dry dung 
1 Mt firewood an~ wasta 

1 MtCR 

0. 4 " 
0.95 .. 



TABLE 5-16 
KERALA 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN ODIN BY SECTORS OF CONSUMPTION l SOURCES OF ENERGY 
(In million tonnea of cnal roplacellent)••• 

Cokina Non-
Coal Cokina 

Coal 

TOTAL TRANSPORTATION of which 0. 02 0.12 

Road and tramways 
0.02 0.12 ~a i I fOldS 

Coke n-
cludina 10ft 
Coke 

Soft 
Coke 

Total 
011 
Product1 

0.65 

Blast 
Furnace 
Gas 

~ 

\ laterwaya 
Air 

TOTAL I NOUSTRY of which 

Iron l Steel 
Fertilizer 
Heavy Chellical 
Structural Clay Producta 
Cnenl 

0.02 0 39" J, 
IIi nina l Quarryina 
Non-lerroua 
Tnti los 
Othar 

TOTAL OTHER SECTORS of which 

Aar iculture 
Oomuli c 
Co•merc i al 
Bover1111ant 
01 her 

CONSUIIPT ION BY THE EHERGY SECTOR & LOSSES 

0.01 

0.01 
0.59 
0. 07 
0. 52 

Coke Oven Elec- Total Com-
& Gas I r i- marcia I 
Work Gas c i I y Sources of 

Energy 

0.79 

0.40 0.81 

0.07 
0.04 

0.01 

0.13 
0.01 
0.14 
0.09 0.68 
0.02 0.09 
0. 05 0.57 

0. 02 0.02 

• 

2.28 TOTAL INTERNAL FINAL CdNSUIIPTION 0.02 0.14 1.63 ~u • 0.49 I Conversion and replacement factors 

(•••) Tho factora uud lor oil products, duna and firewood are replacement ratio& upressing the amount of coal I I Ill soft coke 

used oro: 

needed to substitute their final uu takina account of relative efficiencies involved in typical cases of_ 1 Ill coke other than soft coke 
substitution. The factor~ lor coke and ps an purely technical conversion factors permittina the uprass101 . 
of final consumption of these fuola in terms of the primory input of coal actually needed. The replacement 0 f .. 11 Ill ool products 
factor used lor final electricity conoumption permito its upression in terms of tho amount of coal that ~·It I ODD mi II ion (109) m3 manufactured 
would have boon needed if no hydol or oil generation wore available. -do- blast furnace 

a as 

a as 

360 

Dun a F ira- Waste Total Non- Total Internal 
(dry) wood Pro- commercial Final Consum-

ducts Energy pi ion 

0. 79 

0.81 

0.4 3.5 1.2 5 .I 5.78 

0.4 3.5 1.2 

0.4 3.5 1.2 5 .I 7.38 

1.5 IIICR 109 kWh electricity (TWh) 1 IIICR 

1.13 .. I Ill dry dun a 0.4 .. 

6.50 .. I Ill I i rowood & waste 0. 95 .. 

0.63 .. 
0.16 .. 

361 



TABLE 5-17 

MADHYA PRADESH 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTORS OF CONSUMPTION AND SOURCE OF ENERGY 
(In mi II ion tonnes of coal replacement)••• 

Coke ex- Soft Total Oil' Cok ina Non-
Coal Coking cludina Coke Producta 

Coal Soft Coke 

TOTAL TRANSPORTATION of which 0. 12 1. 70 0. 73 
I 

"1.' 
Road and Tramways 

1. 70 I 
Rei I roads 0.12 ... I Waterways 
Air 

INDUSTRY of which 0. 15 0.71 0.52 

Iron & Steel 0.15 0.52 
Fer IiI izer T Heavy Chemical 

0.06 Structural Clay Products 
Cement 0.27 
Mining & Quarrying 
Non-ferrous 

0.27 ·'I Textiles 
Other 0. 11 

I 0.02 0. 03 0.78 ALL OTHER SECTORS of which 

Agr icullure 0.13 
Domestic 0.03 0.65 

~ Commercial 
Government 0.02 
Other 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 0.32 

•j 1. 70 TOTAL INTERNAL FINAL CONSUMPTION 0.27 2.75 0.52 0,03 

The factors used for oil products. dung and firewood ere replacement ratios expressing the amount of coal needed ! 
to substitute their final use taking account of relative efficiencies involved in typical cases of substitution. 
The factors for coke and gas are purely technical conversion factors permitting the expression of final consumptlf''' 
of these fuels in terms of the primary input of coal actually needed. The replacement factor used lor final '!·• 
electricity consumption permits its expression in terms of the amount of coal that would have been needed if \ 
no hyde I or oi I aeneret ion were avai I able. 

.\ 
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Blast Coke Oven Elec- Total Dung Fire- Was le Total Non- Total Furnace & Gas tri- Commercial Internal 
Bas Work Gas c i I y Sources of 

(dry) wood Pro- Commercial Final Cons ump-
Energy 

ducts Energy II on 

0. 01 2. 58 
2.58 

0. 01 

0.28 0.21 0.48 2. 52 2.52 
0.28 0.21 0.20 

0.07 

0.06 
0.13 

0. 11 0.94 1.5 6.2 2.1 9.8 10.74 
0. 13 

0.05 0. 73 1.5 6.2 2.1 
0.02 D. 112 
0. 03 0.05 
0. 01 0.01 

0.08 o. 02 0.04 0.46 0.48 

0.34 0.23 0.64 8.46 1.5 6.2 2. 1 9.8 16.28 

Canvers ion and replacement factors used are: 

I Ill soft coke 1.5 MtCR 106 kWh electricity (TWh) lltCR 
I Ml coke other than soft coke 1.13MICR I Ml dry duna 0.4 .. 
1 Mt oil products 6.50 .. I Ml I i rewood & waste 0.95 .. 
1000 million (109) m3 manufactured gas 0.83 II 

-do- blast furnace gas 0. 18 " 
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TABLE 5-18 

MADRAS 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTORS OF CONSUMPTION & SOURCE OF ENERBY 
(In million tonnes of coal replacement)• .. 

TOTAL TRANSPORTATION of which 

Road and tramways 
Ra i 1 roads 
Waterways 
Air 

TOTAL INDUSTRY of which 

Iron & Steel 
Fertilizer ) 
Heavy Chemicals) 
St ructura I Clay Products 
Cement 
Mining & Quarryina 
Non-Ie rr ous 
Textiles 
Other 

TOTAL OTHER SECTORS of which 
Agriculture 
Domestic 
Commercia I 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

Cok ina 
Coal 

0.07 

0.07 

0. 07 

Non
Coking 
Coal 

0.82 

O.B2 

0.44 

0.01 

0.08 
0.32 

0.01 
0.04 
D. 01 
D. 01 

0.01 

1.27 

Coke 
uc lud ina 
Soft Coke 

0.02 

0. 02 

0.02 

Soft 
Coke 

0.02 

D. 02 

0.02 

Total 
Oi I 
Producto 

1.50 

0.58 

1.17 
0.11 
1.06 

3.26 

I' 
I 

I 

The factors used lor oil products, dung and firewood are replacement ratios expressing the amount of coal needed 
to substitute their final use taking account of relative efficiencies involved in typical cases of substitution •. 
The lactora lor coka and gas are purely technical conversion factors permitting the expression of final consumptton\~

1 
.. 

of those fuels in terms of the primary input of coal actually needed. The replacement factor used lor final 
electricity consumption permits its expression in terms of tho amount of coal that would have been needod if no 
hydel or oil generation ware available. 
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Bias I 
Furnace 
Gas 

Coke Oven 
& Gas Work 
Gas 

El oc
t r i -
city 

0. 05 

0.05 

0.96 

0. 03 

0.12 

0.25 
0.56 

D. 76 

0. 39 
0. 16 
0.16 
0.05 

1. 77 

Total 
Commercial 
Sources of 
Energy 

2.44 

2.01 

1. 96 

0.50 
1.24 
0.16 
0.06 

6.41 

Conversion and replacement factors used are: 

Mt sol I coke 

Mt coke other than soft coke 

Mt oi I products 

1000 million (109 ) m3 manufactured gas 
-do- blast furnace gas 

Dung 
(dry) 

1.2 

1.2 

1.2 

1.5 MICR 
1.13 .. 

6.50 .. 
0. 83 .. 
0.18 .. 

Fire
wood 

6.8 

6.8 

6.B 

Waste 
Pro
ducts 

2.1 

2. 1 

2. 1 

-. 

lola I Non
commercial 
Energy 

1 D. 1 

10.1 

Total Internal 
Final Consump-
1 ion 

2.44 

2. 01 

12.06 

16.51 

109 kWh electricity (TWh) 

1 Ml dry dung 

1 MICR 
0.4 .. 
0. 95 .. 1 Mt firewood & waste 
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TABLE 5-1 9 
MAHARASHTRA 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN OOWN BY SECTORS OF CONSUMPTION ANO SOURCE OF EIERBY 
(In million tonnes of coal replacement)••• 

TOTAL TRANSPORTATION of which 

Road and tramways 
Ra i I roads 
Waterways 
Air 

TOTAL INDUSTRY of which 

Iron & Steel 
Ferli I izer 
Haavy Chemical 
Structural Clay Products 
Coman! 
Mining & Quarryina 
Non-ferrous 
Textiles 
Other 

TOTAL OTHER SECTORS of which 

Agr icultura 
Oomasli c 
Commercial 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

Coking 
Coal 

o. 14 

0.14 

Non
Coking 
Coal 

1. 41 

1. 41 

0. 79 

0.04 

0.01 

0. 74 
0.05 

0.05 

Coke Soft 
excluding Coke 
So It Coke 

0.06 
0.06 

0. 23 

0.23 

Total 
Oi I 
Products 

2. 73 

4.29 

3.00 
0. 33 
2. 67 

TOTAL INTERNAL FINAL CONSUMPTION 0.14 

0.04 

2.29 0.06 0.23 10.02 ' • 

The factors used for oil products, dung and firewood are raplacemant ratios expressing the amount of coal needed 
to substitute their final usa taking account of ralativa efficiencies involved in typical cases of substitution .. 
The factors for coke and gas ora puraly tachnical conversion factors permitting the expression of final consun~t1oo 
of lhasa fuels in terms of the primary input of coal actually needad. The replacement factor used for final 
electricity consumption permits its expression in terms of tho amount of coal that would have been needed of no 
hydel or oil generation were available. 
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• 

Blast 
Furnace 
&as 

Coke Oven 
& Gas Work 
Gas 

0.02 

0.02 

0.02 

Elec
t r i -
city 

0.36 
0.01 
0.35 

1.94 
0.07 

0.10 

0.01 

0.93 
0.83 
0.54 
0.02 
0.26 
0.20 
0.06 

0.04 

2.88 

Total 
Commercial 
Sources of 
Energy 

4.64 

7.08 

3.84 

0.35 
3.18 
0. 20 
0. 1 1 

0.08 

15.64 

Conversion and replacement factors used are: 

Mt soft coke 

Mt coke other than soft coke 

Mt oi I products 
1000 million (109) m3 manufactured gas 

-do· blast furnace gas 

Dung Fire- Wasta Total Non
CommercIa I 
Ena ru 

Total Internal 
Final Consump· 
lion 

(dry) wood Pro-

1.5 

1.5 

1.5 

1 . 5 Ml CR 
1. 13 .. 

e .. so .. 
0. 83 .. 
0.18 .. 

10.0 

10.0 

10.0 

ducts 

2.8 14.1 

2.6 

2.6 14.1 

109 kWh electricity (TWh) 

1 Ml dry dung 

1 Mt firewood & waste 
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4.B4 

7.08 

17.94 

0.08 

29.74 

1 MICR 
0.4 n 

0.95 .. 



TABLE 5-20 

IYSORE 1960/1 

TOTAL INTERN~L FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTORS OF CONSUMPTION & SOURCE OF EIERI 

(In million tonnos of coal replacement)••• 

Co kin& 
Coal 

Soft 
Coke 

lui Coke Elec- Total 
Total urnaco Oven & tri- Commercial 

Dung 
(dry) 

Fire 
wood 

Waste 
Pro
ducts 

.Total Non
commercial 
Energy 

Total Internal 
Final Consump
tion 

Non
Cokinl 
Coal 

Coke ex
cludinl 
Soft Coke 

Oil 1601 GasWork city Sourcesof 

Producloti_._ ______ G=a~s~------------~E~n~e_rg~y~-------------------------------------------------
-----------------------------------1 0. 01 1. 31 

(000) 

TOTAL TRANSPORTATION of which 

Road and tramways 
Ra i I roads 
Waterways 
Air 

TOTAL INDUSTRY of which 

lron&Stael 
Fartllizar 
Heavy Chemical 
Structural Clay Products 
Cement 
lininl & Quarryinl 
Non-ferrous 
Textiles 
Others 

TOTAL OTHER SECTORS of which 

Agriculture 
Domestic 
Commarc i a I 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

0.04 
0.04 

0.04 

0. 41 

0. 41 

0. 17 

0.16 

0. 01 

0.58 

0.07 
0.07 

0.07 

0.85 

0.19 

0.78 
0. 13 
0. 65 

I. 82 

The factors used for oi I products, dun1 and firewood era replacement ratios axpressin1 tho amount of coal needed to substitu 
their final usa takinl account of relative efficiencies involved in typical cases of substitution. The factors lor coke and• 
ore purely technical conversion lectors permitting tho expression of final consumption of these fuels in terms of the primaor 
input of coal octually needed. Tho replacement factor used for final electricity consunption permits its expression in terms 
of tho noun! of coal that would have boon needed if no hyde! or oil 11neration were available. 
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J 

0.01 

o. 79 

0. 28 
0.03 

0.08 
0.11 

0.07 
0.24 

0. 20 
0.03 
0.08 
0.02 
0.08 

1. 00 

1. 22 

0.98 
0.16 
0.73 

3. 51 

1.0 

1.0 

1.0 

Conversion and replacement factors used ara: 

I Ml sol I coke 
1 Mt coke other than soft coke 
1 Mt oi I products 

• 1000 mi Ilion (10 9 ) m3 manufactured aas 
-do- blast furnace aas 

1.5 
I. 13 
6.50 
0. 83 
0. 18 

6.6 1.6 

6.6 1.6 

6.6 1.6 

MtCR .. 

369 

9.2 

9.2 

1 o9 kWh e lee t r i 
I Mt dry dung 
1 Mt I i rewood '" 

1. 31 

1. 22 

1 0.18 

71 

(TWh) 

waste 

I Mt CR 
0.4 .. 
0. 95 •• 



TABLE 5-21 

OR 1 SSA 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTORS OF CONSUMPTION & SOURCE OF ENERI 
(In mi IIi on tonnes of co a I replacement) .... 

TOTAL TRANSPORTATION of which 

Road and tramways 
Ra i I roads 
Waterways 
Air 

TOTAL INDUSTRY of which 

Iron & Steel 
Fertilizer l 
Heavy Chemical) 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-ferrous 
Textiles 
Others 

TOTAL OTHER SECTORS of which 
Agriculture 
Domes I ic 
Commercial 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

Coking Non- Coke ex- Soft Total 
11111 Coal Coking eluding Coke 0' 1 

i Furnace 

0. 01 

0. 01 

D. 01 

Coal Soft Coke 

0. 30 

0.30 

o. 16 

0. 01 

0.05 
O.DB 

0.01 
0.01 

0. 04 

0.50 

0. 36 
0.36 

0.36 

Product!, @II 

0.19 

0.01 ' J-06 
. o. 06 

0.02 0.26 

D. 02 0.26 

~ 

0.10 

0.02 0.52 0.16 

Coke 
Oven & 
Gas Work 
Gas 

0.12 

D. 12 

0.02 

0.14 

Elec
tr i
city 

0.71 

0. 28 

0.04 

0.22 

0. 17 

0.03 

0. 02 
0. 01 

0.01 

D. 75 

Total 
Commercial 
Sources of 
Energy 

0.50 

1.48 

0.31 

0.30 
0.01 

D. 17 

2.46 

Dung 
(dry) 

0.3 

0.3 

0.3 

Fire
wood 

7.4 

7.4 

7.4 

(• .. ) 
The factors used for oil products. dung and firewood are replacement ratios expressing the amount of coal needed to substit 
their final use taking account of relative efficiencies involved in typical cases of substitution. The factors for coke and 
gas are ~urely technical conversion factors permitting the expression of final consumption of these fuels in terms of the 
~flmary 1nput of coal actually needed. The replacement factor used for final electricity consumption permits its expressiOn 
1n terms of the amount of coal that would have been needed if no hyde I or oi 1 generation were avai I able. 

~nversion and replacement factors used are: 

1 Mt soft coke 1.5 MtCR 
1.13 .. 
6. 50 

370 

1 Mt coke other than soft coke 
.' 1 Mt oi I products 

tODD million (109) m3 manufactured gas 
-do- blast furnace gas 

0.83 
0.18 

Waste 
Pro
ducts 

1.3 

1.3 

1.3 

371 

Total Noll'" 
commercial 
Energy 

9.0 

9.0 

Total Internal 
Final Consump
tion 

0.50 

1.48 

9.31 

0.17 

11 .46 

to9 kWh electricity (TWh) 
1 Mt dry dung 
1 Ml firewood & waste 

1 MtCR 
0.4 .. 
D. 95" 



TABLE 5-22 

PUNJAB11 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTORS OF CONSUMPTION & SOURCE OF ENER&Y 
(In mi II ion tonnes of coal replacement )••• 

Coking Non- Coke ex- Soft Total 8 I 11 t 
Coal Coking eluding Coke 0 i I Furnace 

Coal Sol t Coke Produch Bas 

TOTAL TRANSPORTATION of which 0.08 0. 74 I. 43 
Road and tramways 

0.08 0. 74 Railroads 
Waterways 
Air 

TOTAL INDUSTRY of which 0. 76 0. 11 0.33 
Iron & Steel 0. 11 
Fertilizer ) 0.04 , I 

Heavy Chemical) 
Structural Clay Products 0. 21 
Cement 0.15 
linin& & Quarrying 
Nofi-ferrous 
Textiles 0.06 
Others D. 30 

TOTAL OTHER SECTORS of which 0.24 0.47 0.91 
Agriculture 0.08 0.19 
Domestic 0. 47 0.72 
Commercial 
Government D. 16 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 0. 08 1.74 0. 11 0. 47 2 .6)· .• 

Coke Elec- Total 
Oven & t r i - Commercial 
Gas Work city Sources of 
Gas Energy 

0. 02 2.27 

0. 02 

0.66 1. 86 

0. 05 

0. 06 

0.10 
0.43 
0.46 2. DB 

0.08 0. 35 
0. 17 1.36 
0. 14 0. 14 
0. 07 0. 23 

1.14 6.21 

1/ Includes Delhi & Himachal Pradesh. Conversion and replacement factors used 
(•••) The factors used for oi I products, dung and firewood are replacement ratios expressing the amount of coal needed I 1 Mt soft coke 

subsl1tute the11f1nal use tak1n1 account of relative efficiencies involved in typical cases of substitution. The I Mt coke other than soft coke 
factors for coke and gas are purely technical conversion factors permitting the expression of final consumption ol ' 1 Mt o i I products 
these fu~ls in te.rms_of the primary_inout of coal actually needed. The replacement factor used for final electr.icf':" ~ 

1000 m iII ion ( 1 o9) m3 manulactured consumpt1on perm1ts 1ts expression 1n terms of t~e amount Jf coal that would have been needed if no hydel or oil gas 
eeneration were available. blast furnace gas 
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Dung Fire- Waste Total Non- Total Internal 
(dry) wood Pro- conmercial Final Consump-

duets Energy t ion ... 

2.27 

1.66 

2. I 5.1 1.4 8.6 10.68 

2.1 5. 1 1.4 

2. 1 5.1 1.4 8.6 14.81 

are: 
1.5 MICR 109 kWh electricity (TWh) 1 MICR .. 
1. 13 1 Mt dry dung 0.4 
6.50 1 Mt firewood & waste 0. 95 .. 

0.83 
0. 18 

373 



TABLE 5-23 
RAJASTHAN 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTORS OF CONSUMPTION & SOURCE OF E~R1 
(In million tonnes of coal replacellllnt)••• 

Coking Non7 Coke_ex- Soft Total Blast 
Coal Cokong cludong Coke Oil Furnace 

Agriculture 
Domestic 
Commercial 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

O.OB 

O.OB 

0.08 

Coal Sol t Coke Product~ -~ill 

D.B3 0.39 

D.B3 

0.34 0. 01 0.12, I 

0. 01 
0.02 

0. 01 
0.24 

0. 01 
0.04 
0.03 
0.06 0. 03 0.40 

0. 02 0.07 
0.03 0.33 

0.04 

1.23 0. 01 0.03 0.91 

Coke Eloc- Total 
Oven & t r i- Commercial 
Gas Work city Sources of 
Gas Energy 

0.02 1. 32 

0. 02 

0.15 0.62 

0. 12 

0. 02 
0.02 
0. 07 0.56 

0. 09 
0.02 0.38 
0.02 0.02 
0.03 0. 07 

D. 24 2.50 

(•••) Conversion and replacement factors used are: 

The factors used for oil products, dung and firewood are replacement ratios expressing the amount of coal needed to substitLI 
their final use taking account of relative efficiencies rnvolved in typical cases of substitution. The factors for coke and 1 

gas are purely technical conversion factors permitting the expression of final consumption of these fuels in terms of the 
primary input of coal actually needed. The replacement factor used for final electricity consumption permits its expression 
in terms of the amount of coal that would have boon needed if no hydel or oil generation wore available. 
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I Mt soft coke 
• I Mt coke otho r than sol t coke 

I Mt o i I products 
1000 million (1o9·) m3 manufactured gas 

-do- blast furnace gas 

Dung 
(dry) 

0.9 

0.9 

0.9 

1.5 
1. 13 
6.50 
D.B3 
D. 1 B 

ire- Waste 
wood Pro-

ducts 

5.0 1.5 

5.0 1.5 

5.0 1.5 

MICR .. 

375 

Total Non- Total Internal 
commercial Final Consump-
Energy t ion 

1.32 

0.62 

7.4 

7.4 9.90 

109 klh electricity (TWh) 
1 Mt dry dung 
1 Mt firewood and waste 

I MICR 
0.4 
0. 95 " 



TABLE 5-24 

UTTAR PRADESH 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTORS OF CONSUMPTION & SOURCE OF EHHI 
(In million tonnas of coal replacement)• .. 

TOTAL TRANSPORTATION of which 

Road and tramways 
Railroads 
Waterways 
Air 

TOTAL INDUSTRY of which 

Iron & Steel 
Fertilizer 
Heavy Chemical ) 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-ferrous 
Textiles 
Other 

TnlftL OTHER SECTORS of which 

Agr icul lure 
Domestic 
Commercial 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

Coking 
Coal 

0.22 

0.22 

0.22 

Non
Coking 
Coal 

2.48 

2.48 

1. 00 

0.09 

0. 28 
0.07 

0.17 
0.39 

0.15 

0. 07 

0.08 

3.63 

Coke ex- Soft 
cludin& Coke 
Soft Coke 

0.10 

0.10 

0.10 

0. 24 

0.24 

0.24 

Total Blast 
Oil ~urnace 
Product. \31 

1.11 

0.26. 

1.43 

0.28 
1. 17 

2. 86 

i' 

• 

Coke 
Oven & 
Gas Work 
Gas 

Elec
t r i -
city 

0.06 

0. 06 

0.60 

0. 01 

0.03 

0. 03 

0.16 
0.37 

0.47 

0.20 
0. 12 
0.08 
0. 07 

1.13 

Total 
Commercia I 
Sources of 
Energy 

3.93 

1.96 

2.29 

0.53 
1.53 
0.08 
0.15 

8.18 

Dung 
( d r y ) 

5.8 

5.8 

5.8 

(•••) Conversion and replacement factors used are: 

The factors used for ei I products. dung and firewood are replacement ratios express ina the amount of coal needed to substitll.t .lMt soft coke 1.5 
their final use taking account of relative efficiencies involved in typical cases of substitution. The factors for coke and \'1 Mt coke other than soft coke 1.13 
are purely technical conversion factors permitting the expression of final consumption of these fuels in terms of primary rnpu 1 Mt or I products 6.50 
of coal actually needed. The replacement factor used for final electricrty consumption permits its expression in terms of tho 9 3 
amount of coal that would have been needed if no hydel or oil generation wereavailable. 1000 million (10) m manufactured gas 0.83 

-do- blast furnace gas 0.18 

376 

Fire- Waste 
wood Pro-

ducts 

11.6 5.0 

11.6 5.0 

11.6 5.0 

MtCR 

377 

Total Non
comma rc ia I 
Energy 

22.4 

22.4 

Total Internal 
Final Consump
tion 

3.93 

1.96 

24.69 

30.58 

109 kWh electricity (TWh) 
1 Mt dry dung 
1 Mt firewood & wasta 

1 
0.4 
0.95 

MICR .. 



(•••) 

TABLE 5-25 

WEST BENGAL 1960/1 

TOTAL INTERNAL FINAL ENERGY CONSUMPTION BROKEN DOWN BY SECTORS OF CONSU~n IUN • SOURCE OF EHEil 
(In million tonnes of coal replacement)* .. 

Total last 
0 I I urniCe 
Producl as 

Coking Non- Coke ex- Soft 
Coal Cok ina eluding Coke 

Coal Soft Coke 

Coke 
oven & 
Gas Work 
Gas 

TOTAL TRANSPORTATION of which 

Road and tramways 
Ra i I roads 
Waterways 
Air 

TOTAL INDUSTRY of which 

Iron & Staal 
Fertilizer ) 
Heavy Chemical ) 
Structural Clay Products 
Cement 
Mining & Quarrying 
Non-ferrous 
Textiles 
0 the r 

TOTAL OTHER SECTORS of which 
Agriculture 
Domestic 
Commercial 
Government 
Other 

CONSUMPTION BY THE ENERGY SECTOR & LOSSES 

TOTAL INTERNAL FINAL CONSUMPTION 

(1) Includes 0.13 •i Ilion tonnes 
used for electricity generation 

0.24 1.74 

0.24 1. 50 
0.24 

D. 76 1. 18 
0.76(l) 

0.02 

o. 14 

0.06 
0. 96 

. 0.22 

0.07 
0.15 

D. 03 0. 80 

1. 03 3.94 

1.12 

1.1 i 

1.12 

1. 51 

1 .51 

1. 51 

1.69 ~> 

0.98 0.35 
\.15 

' . 

1.49 

0.13 
1.36 

1.26 
~. 

4. t6 481 

0.53 

0.53 

0. 03 

0.03 

0.13 

0. 69 

Conversion and 
I Mt soft coke 
1 Mt coke other 

Elec
t r i -
city 

0. 20 

0.05 
0.15 

2.09 

0.32 

0. 13 

0. 01 

0.09 
0.64 
0. 91 

0. 75 

0.35 
0. 12 
0.12 
0.16 

D. 12 

3.16 

replacement 

than soft 

Total 
Commercial 
Sources o I 
Energy 

3.B7 

7.01 

4, 00 

0.13 
3. 25 
0.19 
0. 27 
0.16 

1. 34 

16.22 

factors used 

coke Tho.!actors used for oil products, dungsnd firewoodarereplecemant ratios expressing the amount of coal needed to substit • 
tho or tonal usa tokong account of relotovo affocoancoos onvolvad in typical cases of substitution. The factors for coke and 'j 
ere purely technical conversion factors permitting the expression of final consumption of these fuels in terms of primary inp 
of coal actually needed. Tho replacament factor used for final electricity consumption permits its expression in terms of the 
111ount of coal that would have been needed of no hydal or oil generation ware available. 

I Mt o i I products 

1000 mi II ion. (109) m 
3 manufactured gas 

-do- blast fur naco gas 

378 

Dung Fire-
(dry) wood 

1.2 7.7 

1.2 7. 7 

1.2 7.7 

are: 
1.5 MtCR 
1. 13 .. 
6.50 

0.83 

D. 18 

Wasta 
Pro
ducts 

2. 1 

2. 1 

2.1 

379 

Total Non
comma rc i a I 
Energy 

11.0 

11.0 

Total Internal 
Final Consump
tion 

3.87 

7. 01 

15.00 

1.34 

27.22 

109 kWh electricity (TWh) 
1 Mt dry dung 
1 Mt firewood·& waste 

1 Mt ~.R 
0.4 
0. 95 II 
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TABLE 5-2B 
FINAL TRENDS OF ENERGY CONSUMPTION IN DIFFERENT SECTORS 

All INOlA 
(Million tonnes of coal replacement)(!) 

1953/4 1954/5 1955/6 1956/7 1957 /B 1958/9 1959/60 

A. TRANSPORT - ROAD & TRAMWAYS 
Commercial Energy 
Of which: Oi I Products 

Electricity 

Tote! Energy Consumption 

B. TRANSPORT - RAILROAD 
Commercial Energy 
Of which: Coking Coal 

Non-Coking Coal 
Coke excluding 
Soft Coke 
Oil Products 
Electricity 

Total Energy Consumption 

C. TRANSPORT - WATERWAYS 
Commercial Energy 
Of which: Non-Coking Coal 

Oi I Products 

Total Energy Consumption 

D. TRANSPORT - AIRWAYS 
Commercial Energy 
Of which: Oi I Products 

Total Energy Consumption 

E. INDUSTRY- IRON & STEEL(2) 
Commercial Energy 
Of which: Coking Coal 

Non-Coking Coal 
Coke excluding 
Soft Coke (3) 
Oi I Products (4) 
Blast Furnace Gas 
Coke Oven & Gas 
Work Gas 
Electricity 

Total Eneray·consumption <2 > 

6.6 
6.5 
0. 1 

6.6 

12.5 
5.0 
6.9 

0. 1 
0.5 

12.5 

0.6 
0.2 
0.4 

0.6 

0.6 
0.6 

0.6 

3.9 
O.B 

1.5 

0.4 

0.6 
0.6 

3.9 

7.0 
6.9 
0.1 

7.0 

12.0 
4.9 
6.5 

0.1 
0.5 

12.0 

0. 7 
0.3 
0.4 

0.7 

0.6 
0.6 

0.6 

3.9 
0.6 

1.5 

0.5 

0.6 
0.7 

3.9 

7.6 
7.5 
0.1 

7.6 

12.7 
5.2 
6.8 

0. 1 
o.6· 

12.7 

0. 7 
0.3 
0.4 

0.7 

0.8 
0.8 

0.8 

4.0 
0.5 

B.3 
B.2 
0.1 

8.3 

14.3 
5.7 
7.7 

0.3 
0.6 

14.3 

0.7 
0.3 
0.4 

0.7 

0.9 
0.9 

0.9 

4.0 
0.6 

9.0 
8.9 
0.1 

9.0 

15.4 
5. 7 
B.7 

0.3 
0.7 

15.4 

0.8 
0.3 
0.5 

0.8 

1.1 
1.1 

1.1 

... 
0.7 

1.8 1.7 1.7 
Actual Figures Not Avai I able 

0.4 0.4 0.4 

0.5 
0.8 

4.0 

0.5 
0.8 

4.0 

0.6 
0.9 

•. 3 

9.5 
9.5 

9.5 

15.8 
4.6 
9.B 

0.4 
0.8 

15.6 

0.9 
0.4 
0.5 

0.9 

1.3 
1.3 

1.3 
\ 

5.6 
0.9 

2.5 

0.5 

0.7 
1.0 

5.6 

---~~-5-~~F<m~~~------~·~-----~ L--------------~~------F _ J'V"'STRY -- FErH 1L flEAS .. .,.. 
Commercial Energy (l) 
Of which: Coke excluding 

Sol t Coke 
Oi I Products 
Electricity 

Total Energy Consumption< 21 

G. INDUSTRY - HEAVY CHEMICALS 
Commercial Energy (2) 
Of which: Non Coking Coal 

Oi I Products 
Electricity 

Total Energy Consumption< 2 > 

H. INDUSTRY - STRUCTURAL CLAY 
PRODUCTS 

Commercial Energy <21 
Of which: Non-Coking Coal 

Oi I Products 

Total Energy Consumption< 2 > 

I. INDUSTRY ~CEMENT 
Commercial Energy< 21 
Of which: Non-Coking Coal 

Oil Products(4) 
Electricity 

Total Energy Consumption< 21 

J. INDUSTRY - MINING & QUARRYING 
Commercial Energy(2) 
Of which: Non-Coking Coal 

Oi I Products 
Electricity 

Total Energy Consumption< 21 

K. INDUSTRY - NON-FERROUS METALS 
Commercial Energy<21.· 
Of which: Non-Coking Coal 

Oi I Products 
Electricity 

Total Energy Consumption <2> 

0.5 

0.2 

0.3 

0.5 

0.1 

0.1 

0.1 
0. 1 

0. 1 

1.5 
1.1 

0.4 

1.5 

0.1 

0.1 

0. 1 

0.2 
0.1 

0.1 

0.2 

0.8 

0.3 

0.3 

0.6 

D. 1 

0. 1 

0. 1 
0. 1 

0.1 

1.7 
1.2 

0.5 

1.7 

0. 1 

0. 1 

0.1 

0.2 

0.2 

0.2 

0.5 0.5 0.5 

0.2 0.2 0.2 
Actual Figures Not Available 

0.3 0.3 0.3 

0.5 

0.1 

Actual 

0.1 

0.5 

0.5 
0.3 

Figures Not 
0.2 

0.5 

0.5 

0.6 
0.4 

Available-
0.2 

0.8 

0.1 1.6 1.5 
0.1 1.6 1.5 

Actual Figures Not Avai labia 

0.1 

1.8 
1.3 

Actual 
0.5 

1.8 

0. 1 

1.6 

2.0 
1.4 

Figures Not 
0.6 

2.0 

0.1 

1.5 

2.3 
1.7 

Avai I able 
0.6 

2.3 

0.1 

Actual Figures Not Avai labia 
o. 1 0. 1 0. 1 

0. 1 

0.3 
0.1 

Actual 
0.2 

0.3 

0.1 0.1 

0. 2 0. 3 

Figures Not Available 
0. 2 0. 3 

.• 0. 2 0.3 

0.6 

0.2 

0.4 

0.6 

0.6 
0.4 

0.2 

0.6 

2.0 
2.0 

2.0 

2.5 
1.7 

O.B 

2.5 

0. 1 

0. 1 

0. 1 

0.3 

. 0.3 

0.3 

10.3 
10.2 
0.1 

10.3 

16. 1 
3.9 

11. 0 

0.4 
O.B 

1 6. 1 

0.9 
0.3 
0.6 

0.9 

1.5 
1.5 

1.5 

6.5 
0.4 

3. 1 

0.7 

0.9 
1.4 

6.5 

••• 
0.2 

0.4 

0.6 

0.8 
0.3 

0.3 

0.6 

1.8 
1.8 

1.8 

2.7 
1.8 

0.9 

2.7 

0.1 

0. 1 

D. 1 

0.6 
0.1 

0.5 

0.6 

196 0/1 

11 . 3 
11.3 

11.3 

16.8 
1.3 

14.2 

0.5 
0.8 

16.8 

1.1 
0.5 
0.6 

1.1 

1 • B 
1.8 

1.8 

9.5 
1.3 

3.6 
0.4 
1.1 

1.3 
1 . 8 

9.5 

0.8 

0.3 

0.5 

0.8 

1.2 
0.3 

. 0. 5 
0.4 

1.2 

1.4 
1.1 
0.3 

1 • 4 

3.4 
2.3 
0.2 
0.9 

3.4 

0.2 

0. 1 
0. 1 

0.2 

0.5 

0.5 

0.5 

1961/2 

12.6 
12.5 

0. 1 

12.6 

17.7 
1.4 

15.0 

0.5 
0.8 

17.7 

1.1 
0.3 
0.8 

1.1 

2.1 
2. 1 

2.1 

12.2 
1.2 
0. 1 

5.2 
0.6 
1.3 

1.4 
2.4 

1962/3 

14. 1 
14.0 

0. 1 

14. 1 

18.5 
2. 1 

14.9 

0. 1 
0.6 
0.8 

18.5 

1.1 
0.3 
0.8 

1.1 

2.3 
2.3 

2.3 

13.9 
1.2 
0.1 

5.9 
0.8 
1.5 

1.7 
2.7 

12.2 13.9 

-'------
'-8 2.0 

0.3 0.3 
0. 1 

1.3 1 .a 

1.6 

1.1 

0.5 
0.6 

1.1 

1.8 
1.5 
0.3 

1.8 

3.8 
2.5 
0.3 
1.0 

3.8 

0.2 

0. 1 
D.l 

0.2 

0.5 

0.5 

0.5 

2.0 

1.4 

0.7 
0.7 

1.4 

2.3 
1.8 
0.5 

2.3 

4.0 
2.4 
0.6 
1.0 

4.0 

0.3 
0. 1 
0. I 
0.1 

0.3 

D. 7 

0.7 

0.7 



"" 00 

"' 

"" 00 

"" 

L. INDUSTRY - TEXTILES 

Commercial Enorn< 2 >· 
Of which: Non-coking Coal' 

Oil Products (4) 
Electricity · 

Total Eneray Consumpt;on<2> 

M. INDUSTRY - OTHERS 

Commercial Enern< 2 >. 
Of which: Coking Coal • , 

Non-Coking Coal 
Oil Products (4) 
Electricity 

Total Eneray Consumption< 2 > 

H. AGRICULTURE 

Commercial Energy 
Of which: Non-Coking Coal 

Oil Products 
Electricity 

Total Energy Consumption 

D. DOMESTIC 

Commercial Energy 
Of which: Coke Oven Gas 

Soft Coke 
Oil Products 
Electricity 

Non-Commercial Energy 
Of which: Dung (dry) 

Firewood 
Waste Products 

total Ener1y Consumption 

~--

TABLE 5-28 (Cont.) 

FINAL TRENDS OF ENEROY CONSUMPTIONS IN DIFFERENT SECTORS 

1953/4 

1.8 

1.8 

1.8 

' 11.4 ' 
1.4 
5.4 

1.6 

8.4 

1.7 
0.2 
1.3 
0.2 

1.7 

10.6 

2.2 
7.1 
0.7 

125.9 
18.6 
82.2 
25. 1 

136.5 

ALL INOlA ( 1 ) 
(Million tonnes of Coal replacement) 

1954/5 

1.9 

1.9 

1.9 

8.8 
1.2 
5.6 

1.8 

8.6 

1.8 
0.2 
1 .4 
0.2 

1.8 

11.5 

2.4 
8.3 
0.8 

128.0 
1 9. 1 
83.3 
25.6 

139.5 

1955/8 

2.2 

Actual 
2.2 

2.2 

8.0 
0.8 
5.3 

Actual 
2. 1 

8.0 

2. 1 
0.3 
1.5 
0.3 

2. 1 

12.5 

2.5 
9.2 
0.8 

130.3 
19.6 
84.4 
26.3 

u2 .a 

1958/7 

4.2 
1.8 

Figures.Not 
. 2. 4 

4.2 

1957/8 

4.2 
1.8 

Available-
2.4 

4.2 

4.7 7.7 
0. 8 1. 0 
1. 8 3. 8 

Figures Not Avei lable-
2.3 2.9 

4.7 7.7 

2.3 .. 
0.3 
1 . 7 
0.3 

2.3 

13.7 

2.9 
9.9 
0.9 

132.7 
20.1 
85.6 
27.0 

148.4 

2.8 
0.3 
1.9 
0.6 

2.8 

14.3 

2.8 
10.4 

1.1 
135.2 
20.6 
86.9 
27.7 

149.5 

) -

1958/9 

4.4 
1.8 

2.6 

4.4 

7.5 
0.9 
3.2 

3.4 

7.5 

3.0 
0.4 
2.0 
0.6 

3.0 

15.0 

3.1 
10.1 

1.2 
137.8 
21.1 
88.3 
28.4 

152.8 

cOmmercial Energy O.'!"J.. 0.5 • 0.8 o.e o.7 0.8 " 
Of which: Non-Cokinl Coal 0.1 0.1 0.1 O.J 0.1 0.1 

Electricity 0.4 0.4 0.5 0.5 0.6 0.7 

Total Energy Consumption 

0. GOVERNMENT 

Commercial Energy 
Of which: Non-Coking Coal 

Electricity 

Total Energy Consumption 

R. OTHER SECTORS 

Commerciai'Energy 
Of which: Electricity 

Total Energy Consumption 

S. ENERGY SECTOR & LOSSES 

Commercial Energy 
·Of which: Coking Coal 

Non-Coking Coal 
Blast Furnace Gas 
Coke oven Gas & • • 
Gas Work Gas 
Electricity. 

Total Energy Consumption 

0.5 

0.8 
0.5 
0.3 

0.8 

0.1 
0.1 

0. 1 

2.3 
0.1 

.1. 0 
0.2 

0. 1 
Q.3 

2.3 

0.5 

0.9 
0.5 
0.4 

0.9 

0. 1 
0.1 

. 0.1 

2.3 
0.7 
1.1 
0.1 

D. 1 
0.3 

2.3 

0.6 

1.0 
0.6 
0.4 

1.0 

0. 1 
0. 1 

0. 1 

2.5 
0.7 
1.1 
0.2 

0.2 
0.3 

2.5 

0.6 

1.0 
0.6 
0.4 

1.0 

0. 1 
0. 1 

o. 1 

2.6 
0.7 
1.2 
0.2 

0. 1 
0.4 

2.6 

0.7 

0.9 
0.4 
0.5 

0.9 

0. 1 
0. 1 

0.1 

2.9 
0.8 
1.3 
0.2 

0.2 
0.4 

2.9 

0.8 

1.0 
0.5 
0.5 

1.0 

0.2 
0.2 

0.2 

2.8 
0.1 
1.3 
0.2 

0.2 
0.4 

2.8 

1959/80 

4.5 
1.7 

2.8 

4.5 

8.5 
0.2 
2.4 

3.9 

6.5 

3.0 
0.3 
2.0 
0 .,7 

3.0 

18.6 

3.0 
12.2 

1.4 
141.7 
21.3 
91.7 
28.7 

158.3 

0.9 
0.1 
0.8 

0.9 

1 .2 
0.6 
0.6 

1 .2 

0.2 
0.2 

0.2 

3.4 
0.7 
1.6 
0.4 

0.2 
0.5 

3.4 

196 0/1 

7.8 
1.8 
2.9 
2.9 

7.6 

13.9 
0.8 
3. 1 
5.5 

'4.5 

13.9 

3. 1 
0.2 
2.1 
0.8 

3.1 

17.2 

2.8 
12.9 
1.5 

146. 1 
21.6 
95.3 
29.2 

183.3 

1.0 
0.1 
0.9 

1.0 

1.2 
0.6 
0.6 

1.2 

0.2 
0.2 

0.2 

4.2 
0.8 
1.8 
0.7 

0.4 
0.5 

4.2 

(1) Actual tonnes of coal as well as !he amount of coal need~d to replace final use of other forms of onerJy, 
laking account of relative efficiencies involved .. Delails_in Tables 5-I to 5-10A. 

(2) Do not include oil-pr-oducts for the years for which actual figures for oil products are not available. 

(3) Excluding quantities considered as transformed into bias_! furnace gas. 

(4) Actual I iguas are not avai I able lor the past years but as I imated I igures are Included wherever possible 
in tha corresponding table in the main reporLWherever estimated figures are given in tho report tho 
totals will differ from lhasa given above in this table. 

1961/2 

8.2 
2.1 
3.2 
2.9 

8.2 

15.0 
0.4 
3.6 
5.8 
5.2 

15.0 

3.2 

2.2 
1.0 

3.2 

1 9. 1 
0. 1 
2.8 

14.5 
1.7 

147.0 
21.8 
95.8 
29.4 

1 BB. 1 

1962/3 

9.2 
2.2 
3.8 
3.2 

9.2 

18.8 
0.5 
5.2 
7.2 
5.9 

18.8 

3.5 
0.1 
2.3 
1.1 

3.5 

21.1 
0. 1 
3.2 

15.9 
1.9 

148.0 
22.0 
96.5 
29.5 

I 89. I 

----~---.-
1 . 0 ,._ ' . \ 
0.1 o·.' 
0. 9 1. 0 

1. 0 

1.0 
0.3 
0.7 

1.0 

4.9 
0.9 
2. 1 
0.8 

0.6 
0.5 

4.9 

1.1 

1.2 
0.4 
0.8. 

1.2 

5.5 
0.9 
2.6 
0.9 

0.5 
0.6 

5.5 



TABLE 5-27 
Eneru Consumption in India by Slate in 1960/1 expressed in 

terms of primary sources (1) 

(In ~iII ion tonnas of coal replacamenl) 

Coal Oil Hydro Total Dung Fire- Wasta 
Stale (2) Power Commer- (dry) wood Pro-

(3) cial ducts 

Andhra Pradesh 

Bihar 

Guj oral 

lo•u & Kashai r. 

lora to 

Maharasht ra 

Madhya Pradesh 

Madras 

My sore 

Orissa 

Punjab 

Rajasthan 

Ullar Pradesh 

lest Bengal 

All lnd i a 

2.4 2.4 

0.7< 4 > 1. 7 

12.5 2.6 

3.7 

0.2 

3.8 

4.7 

1.7 

0.7 

2.9 

0. 1 

1.8 

10.4 

1.7 

3.3 

1.8 

1. 5 o: 5 

2.2< 5> 2. 7 

1.5 

4.8 

9.5 

49.9 

0.9 

2.9 

4.2 

39.7 

0.7 

0. 1 

0.5 

1.2 

1.6 

0.9 

0.4 

0.9< 5> 

0.4 

0.1 

B.B 

5.5 

2.4 

15.2 

8.6 

0. 1 

2.3 

15.4 

8.4 

8.6 

3.4 

2.4 

5.8 

2.4 

8. 1 

13. B 

98.,. 

1.6 

0.2 

3.0 

0.8 

0. 1 

0.4 

1.5 

1.5 

1.2 

1.0 

0.3 

2. 1 

0.9 

5.8 

1.2 

21.6 

8.6 

4.2 

6.8 

5.7 

0. 1 

3.5 

10.0 

6.2 

6.8 

8.6 

7.4 

5. 1 

5.0 

11.6 

7.7 

95.3 

(1) Total internal consumption ucluding international ocean going vessels 
(bunkers) and taking account of the balance of foreign trade and stock 
changes in primary and secondary forms of energy. 

(2) Coal replacuent for oil is obtained by multiplying 

a) LOO consumption in power generation by 3 
b) Fuel oil consumption in power generation by 2. and 
c) Total internal final consumption excluding oil refineries 

consumption by 8.5 

(3) Hydro power coal replacement is obtained by deducting transmission and 
distribution losses at 12% from hydro generation to arrive at units sold 
and taking one million tonnes coal replacement per T'lh (109kWh) sold 

(4) Assu figures include Manipur. Tripure end I£FA. 

(5) Punjab figures include Himachal Pradesh and Delhi. 

384 

2.5 

0.9 

3.2 

1.4 

0.3 

1.2 

2.6 

2. 1 

2.1 

1.6 

1.3 

1.4 

1.5 

5.0 

2. 1 

29.2 

Total 
Non-com
mercial 

12.7 

5.3 

13.0 

7.9 

0.5 

5. 1 

14. I 

9.8 

1 0. 1 

9.2 

9.0 

8.6 

7.4 

22.4 

11.0 

146. 1 

Grand 
Total 

18.2 

7.7 

28.2 

14.5 

0.6 

7.4 

29.5 

16.2 

16. 7 

12.8 

11.4 

14.4 ' 

9.8 

30.5 

24.8 

242.5 



TABLE 5·28 

Cant r i but ion of tho various forms of primary enaray to the total consumption 
of primary oneru in tho various Slates in Indio during 1960/1. 

( Perconlago&) 
Coal . Oi I Hydro 01 hor Non- Grand 

Stale Power commarc i a I Total 
Forms 

Andhra Praduh 13.2 13.2 3.9 69.7 100 

AI liM 9. 1 22.0 68.9 100 

Bihar 44.3 9.2 0.4 46.1 100 

8ujarot 25.5 20.0 54.5 100 

Ja••u & Kuh•l r 18.6 83.4 100 

Karol a 2.7 21.8 6.8 68.9 100 

Madhya Pradesh 29.0 10.5 60.5 100 

Madras 10.2 19.8 9.8 60.4 100 

Moho ruht ra 12.9 35.2 4.1 47.8 100 

lyaora 5.8 14.3 7. 1 73.0 100 

Orlua 13.2 4.4 3.5 78.9 100 

Pun job 12.2 19.4 6.5 61.9 100 

Rajuthan 15.3 9.2 75.5 100 

Uttar Praduh 15.7 9.5 1.3 73.5 100 

lost Bengal 38.2 16.9 0.4 44.5 100 

All lndi a 20.6 16.4 2.8 60.2 100 
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TABLE 5-28 
ENERGY CONSUMPTION IN INDIA BY STATE IN 1980/1 EXPRESSED IN TERMS OF 

INOIBENOUS PRIIARY SOURCES ANO IMPORTS (1) 
(In •I II ion tonne• coal replace•ent) 

STATE 

Andhn Pradosh 

, .... 
Bihar 

8ujant 

Ja••u & hahm I r 

Korol a 

ladhya Pnduh 

ladns 

llaharashtra 

lysore 

Or lou 

Punjab 

Ra~uthan 

Uttor Pradesh 

loot Benaal 

All lnd ia 

Coal 

2.8 

0.1 

27.5 

8.7 

0.8 

0.8 

0. I 

18.2 

55.5 

lndiaenoua Productlon< 2l 
Oil Hydro Other forms 

Products Power of enern 

3. 1 

3.1 

0.1 

0. I 

0.5 

1.8 

1.2 

0.8 

0.4 

0.8 

0.4 

. 0. 1 

8.8 

12.1 

5.3 

13. 0 

7.8 

D.5 

5. 1 

8.8 

1 D. 1 

14.1 

8.2 

8.0 

B.B 

7.4 

22.4 

11.0 

148. 1 

Total 

18.0 

8. 1 

40.8 

7.8 

0.5 

5.8 

18.5 

11.7 

18.1 

1 D. 1 

1 D.3 

8.5 

7.5 

22.8 

27.3 

211.5 

Not ( 3 ) 
Imports or 
Exports 

+2.8 

-1.4 

-8.5 

+1.0 

+0.~ 

+2.5 

+0. 8 

+5.8 

•12. 1 

+2.4 

•1.8 

•4.4 

+2. 8 

•8.2 

-2.3 

+38. 1 

Stock< 4J Bunker 
Chana•• 

-0.8 

-3.3 

-0.5 

-0.4 

-0.4 

-0.5 -0.8 

-0.1 

-0.4 -0.8 

-4.7 -3.0 

(1) Cool reploce•ont of oil II obtained by •ultlplylna total intornol final conau•ptlon ucludina oil refineries 
conoumption by 8.5, LOO conau•ptlon of power aonorotlon (tronofor•otion) by 3 and fuol ol I consumption In 
transformation by 2. Hydro power coal replacement is obtained by doductlna trons~lsolon ond tronsformotlon 
losoos ot 125 fro• hydro aenorotlon ond toklna 1 It cool roploco•ont per Tlh (109klh) aold 

(2) Production liauros oro Inclusive of bunkers. 

(3) + indlcotos ioport and - indicates exports. 

(4) - put to stocks. 
+ taken fro• stocks. 

Toto I 
Consumption 

18.0 

1.1 

28.8 

14.8 

0.8 

7.8 

18.7 

18.8 

27.4 

12.5 

11.8 

13.8 

10.4 

31.0 

24.0 

242.5 

Net Import 11 1 % of 
total consllltpt ion 

14.4 

47.0 

44.5 

32.8 

3.8 

33. 1 

46.2 

18.2 

13.8 

31.8 

21.8 

28.5 

18.0 



TABLE 5-30 

FINAL CONSUMPTION OF VARIOUS FORMS OF ENERGY BY STATE IN 1960/l(l) 

(II II ion tonnas of coa I replacement) 

Coking Nan~ Hard Sol t Oi 1 Manu- Etoc- Total Dung Fl re- las to Total !tin- Total f I nat 
Stole Coal, Coking Coke Coke Products factor .. trlcity Commercial (dry) wood Produ- comma rei a I consumption 

Coal od gas Forms cts Sources (3) 

Andhra Pradesh 0.05 1. 95 0. 01 2.35 0.65 5. 01 1. 6 8.6 2.5 12.7 17.71 

Assam ( 2) 0.64 0.01 1. 69 0.04 2.38 0.2 4.2 0.9 5.3 7.68 

Bih8f 1.44 2.26 1. 34 a. 1a 2.60 0.87 1. 60 10.29 3.0 6.8 3.2 13. 0 23.29 .. 
Gup.rat 0.02 2.48 0.03 0.06 2.87 1. 07 8.53 0.8 5. 7 1.4 7.9 14.43 

Jarn:nu & Kashmir 0.14 0.05 0. 19 0. 1 0.1 0.3 0.5 0.69 

Ker a I a 0.02 0.14 1.63 0.49 2.28 0.4 3.5 1.2 5. 1 7.38 

Madhya Pradesh 0.27 2.43 0.52 0.03 1. 70 0.46 0.61 8. 02 1.5 6.2 2.1 9.8 15.82 

Madras a. 01 1.27 0.02 0.02 3.26 1. 76 6.40 1.2 8.8 2. 1 1 0. 1 16.50 

laharashtra 0.14 2.25 0.06 0. 23 10. 02 o. 02 2.64 15.56 1.5 10.0 2.6 14. 1 29.66 

Mysore 0.04 a. sa 0.07 1. 32 1.00 3.51 1. 0 6.6 1.8 9.2 12.71 

Or iss a 0. 01 0.46 0.36 0.02 0.52 0.18 0. 75 2.30 0.3 7.4 1.3 9.0 11.30 

Punjab( 2 ) 0.08 1. 75 a. 12 0.47 2.67 1.14 6.23 2. I 5. 1 1.4 6.6 14.63 

RaJnthan 0.08 1.23 0.01 0.03 0. 91 0.24 2.50 0.9 5.0 1.5 7.4 9.90 

Uttar Pradesh 0.22 3.63 0.1 0 0.24 2.66 1. 13 8.18 5.8 11 . 6 5.0 22.4 30.58 
U> West Ben&a I 1.00 3. 14 1.12 1. 51 4. 16 0. 91 3. 04 14.88 1.2 7.7 2.1 11.0 25.86 00 
"'! 

All INOlA 3.44 24.23 3.77 2. 77 39.20 2.44 16.41 92.26 21.6 95.3 29.2 146. 1 238.38 

( 1 ) Total internal final consumption eacludin&: consumption by the energy sector and losses and 
consumption for transformation, i.e. the final coal consumpticr does not include the coal 
consumed in I ndust r ta I auto producer•• power and aas plants; the coke equivalent of the 
blast furnace gas produced has been deducted from the coke figu;es to arrive at f i nal coke 
COnSUIIIpt ion in steel plants, the I i nel aas consumption does not inc~ude the consumption and 
loans In blast furnaces and under tirina of coke ovens. 

(2) Ana• f tauru include lanlpur. Tripura and NEFA. 
Punjab fiaures include Himachal Pradesh and Delhi. 

(3) fiauret represent consu•ption In domestic sector. 



TABLE 5-31 

CONTRIBUTION OF THE VARIOUS FORMS OF PRIMARY AND SECONDARY ENERGY TO THE TOTAL 

CONSUMPTION OF ENERGY FOR EACH STATE DURING 1980/1 

Cokine Non- Meta llur- Non- Non-
State Coal Cokina: aical Metalluraical Liquid Fuels Manufactured Gas Electricity Commercial TOTAL 

Coal Coke Coke Fuels 

Andhra Oo3 11.0 Dol l3o 3 3o 7 71 0 8 I 00 

Assam 8o3 0 01 22o0 Oo5 69 ol 100 

Bihar 8o2 9o8 5o8 Oo 7 11. 1 3o7 8o9 55o8 100 

Gujarat Oo 1 17o2 Oo2 Oo4 19o 9 7o4 54o8 100 

Ja111111u& l.ashmi r 200 3 7o2 72o5 I 00 

"" Iter a Ia Oo3 1.9 
00 

22o0 8o8 89o 2 I 00 
00 Madhya Pradesh 1.7 15o4 3o3 Oo2 1 oo a 2o9 3o9 81.8 1 00 

Madras Oo4 7o7 Oo1 Oo 1 19o a 10o7 61.2 100 

laharasht ra Oo5 7o6 Oo8 33o8 Oo 1 9o6 47o6 I 00 

lfysora Oo3 4o6 Oo6 l4o4 7o9 72o2 1 00 

Or iss a Oo 1 4 0 1 3o2 Oo2 4o6 1.8 6o6 79o6 100 

Punjab Oo6 10o7 Oo6 Oo2 18o6 8 0 1 60o8 100 

Rajas than Oo9 12-4 Oo1 Oo3 9o2 2o4 74o7 1 00 

Uttar Pradesh Oo7 11.9 Oo3 Oo8 9o3 3o7 73o3 I 00 

lest Bengal 3o9 12 0 I 4o3 5o8 16 0 1 3o5 II. 8 42o5 I 00 

ALL INOlA 1.4 IOo2 1.7 1.2 16o4 1.0 6o9 61.2 100 
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A. I:\TilODOCTION (l) 

1. In the· present Annex, the technically inter
ested read.,. will find the most important energy 
supply and consumption data, both past and future, 
expressed in a common energy unit. The main feature 
ol the following tables, however, is the fact that all 
sources have been measured by their real energy con
tent. Thus, the actual input or output of energy 
whe-ther primary or secondary, is measured at all 
stages of production, transformation and consumption. 
2. For instance, whereas the figures for final 
consumption set out in the Report express the ~ount 
of primary energy needed in tenns of one source of 
energ~·, namely coal, the final consumption figures 
of the following tables represent the net fil\al con
sumption, excluding all transformation and distribu
tion losses. A kilowatt-hour is thus counted at 861 
kilocalories and the relevant amount of energy needed 
for its production and transmission appear under 
"Transformation" and "Losses of the Ener,zy Sector". 
Similarly coke and gas supplies to final consumers 
are measured at their actual heat value, the amounts 
of coal involved in their production appearing at 
another stage of the energy balance sheet, It should 
also be noted that, when measariog the actual quan
tities of energy consumed at the final stage, no 
attempt has been made to estimate the efficiencies 
with which the various sources are ultimately used, 
3. Thus, the following tables are mainly intended 
to give a factual statement of the actual amounts of 
energy involved at each stage of supply, transforma
tion, transmission and consumption. Assuming that 
the basic statistics are right, the margins of error 
should be relatively small. A certain amount of esti
mation has been involved in determining the various 
heat values used for different grades of coal and the 
primllry energy contained in the falling water has been 
measured by applying an average hyde! power plant 
efficiency of 85 per cent. 
4. Since there is a fundamental difference of 
definition between the coal replacement and the 
energy content methods, the tables giving percentage 
contributions by different sources of energy cannot 
show the same figures. Whereas the coal replacement 
figures to a targe extent reflect, on the primary side, 
relative efficiencies in transformation and consump
tion, the energy contt>nt figures state the actual input 
o£ different sources at various stages of production, 
transformation and consumt'ltion. 
5. The kilocalorie has 'been chosen although it is 
rrcognise-d that it :s not a perfect energy unit and 
thut others might have been chosen. It is a convenient 
unit, since the heat values of fllels are commonly 

(1} The follou·ing notes arul tables have been 
adapted to conditions in India from Annex-] of the 
Heporl, "Towards a lVew Energy Pattern in Europe" 
by the E""f.Y .Jdvi>ory Commis.<ion of 0. r.E.C., 
Paris, 1960. 

known in kilocalories. When used to express total 
energy demand or supply, kilocalorie figares have the 
flD'ther advantage that they are not likely to be coo
fused with figures relating to an individual source of 
energy, such as coal. or electricity. The kilocalorie 
has, however, two demerits. The first is that to most 
readers it implies heat rather than energy in general. 
The second is that it is a very small unit; for the 
purpose of the India Energy Study a million million 
kilocalories (1000 Teal or 1012kcal) had to be used. 
This represents the energy content of about 100,000 
tonnes of petroleum fuels. 
6, The table below sets out the various heat 
values used in this Annex. Following common prac
tice, only one value has been assigned to liquid 
fuels. Indian coal constitutes a special problem and 
it .has been thought best to get as close as possible 
to the actual quantities of energy involved by adopt
ing a series of values varying with product, sector of 
consumption and time, 

CALORIFIC VALUES ASSUMED FOR THE TABLES 
IN KILOCALORIES 

Coal 

Coal used in Metallurgical Coke Production: 
6640 kcal/kg. 
Non-coking Coal used in Utility Power Plants: 

Past Y'ears Forecast 
1955: 6040 kcal/kg 191'5/6: 41350 kcal/kg 
1956: 6000 .. 1970/1: 4500 .. 
1957/8: 5900 .. 1975/6: 4400 .. 
1958/9: 5910 .. 1980/1: 4350 .. 
1959/0: 5780 .. 
1960/1: 5660 .. 
1961/2: 5640 .. 
Non-coking Coal used in Final Consumption: 

1953: 6410 kcal/kg 
1954: 6400 " 
1955: 6430 .. 
1956: 6440 .. 
1957/8: 6460 .. 
1958/9: 6470 .. 
1959/0: 6540 .. 
1960/1: 6580 .. 

Average Value applied for coal if no precise informa
tion available: 6440 kcal/kg. 

Other Fuels 

Hard Coke .. , , ••.•. , • , ••• , , • 6100 kcal/kg 
Soft Coke •••••••••••••••• , , • 5000 kcal/kg 
Oil •••••••••••••••••••••• • 10000 kcal/kg 
Blast Furnace Gas • • • • • • • • • • • • • 950 kcal/m3 
Coke Oven Gas ••••••••••••••• 4500 kcal/m~ 
Gas Work Gas •••••••••••••••• 4200 kca1/m 
Electricity , ••••••• , • • • • • • • • • 861 kcal/kWh 
Power Alcohol •••••••••••••••• 4730 kcal/kg 
Dry Dung ••••••••••• , ••••••• 2400 kcal/k:g 
Firewood and Waste , , , , , , •••••• 4 700 kcal/kg 
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PRODUCTION AND USES OF ENERGY SOURCES- ALL INDIA- 1953 
10 12 KILOCALORIES 

·-
Coking 

Cool 

Non
Coking 

Cool 

2 

Metal
lurgical 

Coke 

3 

Non• 
Me to f .. 
lurgicol 
Coke 

4 

Crude 
Oil6 

5 

Total 
Oil 

Products6 

6 

Motor 
Spirit 

7 

Aviation 
and 

Jet Fuel 

8 

HSOQ LDD 

j J • 10 

PRODUCTION AND CONSUMPTION 

A. PRIMARY SOURCES OF ENERGY . 
PRODUCTION . . . . . . . • . . . . . . . . . . . . . -91.5 

NET BALANCE OF EXTERNAL TRADE .... > 
BUNKERS ................ , ...... . 
STOCK CHANGES. . . . . . . . . . . . . . . . • . . -5.8 

TOTAL CONSUMPTION ..•....•... • .. · 85.7 
QUANTITIES TRANSFORMED ...•. · · · · • · -33.2 
INTERNAL FINAL CONSUMPTION . . . . . . . 52.5 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION .............•...•... 

NET BALANCE OF EXTERNAL TRADE .... 

BUNKERS ....•.••.........•..•... 

STOCK CHANGES ..............•.... 

TOTAL CONSUMPTION ...•..........• 

QUANTITIES TRANSFORMED ..•.•..•... 

INTERNAL FINAL CONSUMPTION .....•.. 

TOTAL INTERNAL FINAL CONSUMPTION . . . . • 52.5 

144.6 
-12.5 
-2.6 
+ 4.'3 
133.8 
-33.9 

99.9 

13.2 8.2 
-0.2 -0.1 

-0.4 -1.0 

12.6 7.1 
-3.7 

8.9 7.1 

8.9 7.1 

2.0 

2.0 
-2.0 

2.0 
+ 34.8 
-2.6 
+0.6 

34.8 
-0.7 

34.1 

34.1 

BREAKDOWN 
99.9 

OF INTERNAL FINAL 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES ..........•...•. 

of which Cool Mines & Wosheries .•...... 

Electric Power Plants* .. , ... , . 

Coke Ovens . , , ......... , .. . 
Oil Refineries & Field Operation . , 

Losses ................ · · · 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ......•••.••••..• 

of which Rood .. , , ... ·, ........... . 
R:lilroads .. ...........•.••• 

Tromw~ys ..•.........•...• 

WaterWays ..•.•....•....•.• 

Air ......•.•...... • · · · • · 

INDUSTRY .........•.........•.•. 

of which Mining & Quonying ..•..• , •..• 

Fertilizer .•.•..•...•...... 

Heavy Chemical ..•.•..•..... 

Structural Cloy Product~ •...•.• 

Cement .•••. , ...•... , .•... 

Iron and Steel .•.•..•....... 

Non-ferrous .•.....••.•..... 

Textiles .•...•........•... 

Other ............•.....• , 

AGRICULTURE ...•..•.......•..... 
DOMESTIC ...............•......• 

COMMERCIAL ............•...•.... 

GOVERNMENT •....•...........••.. 

OTHERS ...••.•......•........•.. 

4.6 
4.6 

33.4 

33.4 

14.5 

5.3 

9.2 

TOTAL INTeRNAL FINAL CONSUMPTION . . • • • 52 .5 

6.6 
6.6 

45.7 

44.2 

1.5 

42.5 

0.5 
7.2 

0.3 

34.5 
1.1 

0.9 
3.1 

99.9 

(l) Energy content of the falling water, assuming on overage efficiency of 85% 

(2) Of which, hyde! production 2;5, thermal production 3.3 

(3) Purchase from Non-Utilit1es. (4) Sole to Utilitie~ 

8.9 

1.0 

7.9 

8.9 

(5) Sole to other agencies excluding utilities, breok·up of which is not available. 

(6) Only quantities needed for energy purposes. 

(7) For our purposes we hove assumed production of non-commercial fuels as equal to 

final consumption for energy purposes. 

• Covering only losses in auxiliaries of power plant. The actual transformation 

los_s~s con.be• calculated by the difference between input and output on hyde! 

7.1 

7.1 

0.2 

0.2 

11.7 
1 0.1 
0.1 

0.6 
0.9 
8.3 

2.1 
11.8 

34.1 

0.5 
+ 7.4 

+0.2 

8.1 

+0.9 

0.9 

I 

I 
r) 
' I 

~1-- 0.3 
+2.8 . +4.0 

-0.1 

+0.1 -0.1 

3.1.,,. 4.1 
-0.7 

8.1 o.9 3.1 1 3.4 

8.1 0.9 !.1 ~ ~ 3.4 

CONSUMPTION 

8.1 
8.1 

8.1 

0.9 

0.9 

0.9 

2.1 
i:o 
0.1 

I 

0.7 

I 
0.3 

• ' '· 

• 
2.0 

1.4 

3.1 3.4 

~ 'j 

Kerosene 

11 

0.6 
+ 11.4 

-0.1 

11.9 

11.9 

11.9 

0.1 

11.8 

11.9 

LPG 

12 

Fuel 
Oil 

13 

0.2 
+ 7.9 
-2.5 
+0.5 

6.1 

6.1 

6.1 

0.6 

0.6 

5.5 

6.1 

Note: 

Vapor· 
izing 
Oil & 

Manufactured Gas 

Ref. Fuel 

14 

0.2 
+0.4 

0.6 

0.6 

0.6 

0.2 

0.2 

'o.4 

0.6 

Blast 
Furnace 

15 

3.7 

3.7 
-0.6 

3.1 

3.1 

0.9 

0.7 

0.2 

2.2 

2.2 

3.1 

Coke 
Oven 

16 

3.5 

3.5 
-0.1 

3.4 

3.4 

0.7 

0.1 

0.6 

2.7 

2.7 

3.4 

Gas 
Works 

17 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

Quantity less than 5 x 10
10 

not shown 

+ Value not yet isolated. 
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Electricity 

Non-
Utility Utility 

18 

2.9' 

2.9 

- 2.9 

5.82 

+0.1' 

5.9 

5.9 

5.9 

1.3 
0.2 
0.3 

0.8 

0.4 

0.4 

2.8 
0.1 

0.1 
0.1 

1.3 
1.2 
0.2 
0.6 
0.3 
0.3 

5.9 

19 

1.8 
-o.l• 

1.7 

1.7 

1.7 

0.1 
0.1 

0.1 

0.1 

1.4 

0.2 

0.3 
0.3 
0.1 
0.3 
0.2 

0.1 5 

1.7 

Non.Comml. Energy 

Dung 
(Q,y) 

20 

111.27 

111.2 

111.2 

111.2 

111.2 

111.2 

Fire· 
woad 

21 

406.0' 

406.0 

406.0 

406.0 

406.0 

406.0 

Waste 
Products 

22 

124.07 

124.0 

124.0 

124.0 

124.0 

124.0 

Gra'ld 
Total 

23 

882.2 
-12.5 
-2.6 
-1.5 

865.6 
-72.0 
793.6 

38.4 
34.5 
-2.6 
-0.8 
69.5 
-5.1 

64.4 

858.0 

14.4 
11.5 
0.3 
0.8 
0.2 
1.6 

91.3 
I 0.1 
78.2 

2.1 
0.9 

83.3 

3.4 
660.9 

1.2 
3.4 
0.1 

858.0 
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10'1 KILOCALORIES , Non· 
Non· Metal• Metal· Total ·cAviotion 

Coking Coking lurgicol lurgicol Crude Oil Motor and 
Coal Cool Coke Coke Oi~ Products

4 
Spirit Jet Fuel HSOO 

Manufactured Gas Electricity Non.Comml. Energy 

---------------------~----------------------------- t Blo" Coke Gos N Dun~ LDO Kerosene LPG Furnace Oven Works on· Fire· Waste Grand 

2 3 4 5 6 7 8 9 ~ ~;---~---::---~~--~--~~-----~~-~U~t~;l~ity~~U~t~;l~lly~-~(O~r:v~-~w~o:od~~P~ro:d~u~CI~s--T~o:~~~-
Fuel 
0;] 

Vapor· 
izing 
OH & 

Ref, Fuel 

p R 0 DUCT I 0 N AND C 0 N SUM P T I 0 N I 10 
11 12 13 14 15 16 17 18 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION . ..• • . . . . . . • . . . . • • . . . . 90.1 
NET BALANCE OF EXTERNAL TRADE .... 

BUNKERS .•...............•...... 
STOCK CHANGES... . . . . • . . . . • . . • . . • -5.3 
TOTAL CONSUMPTION • . . . . . • • • • . • • • . 84.8 
QUANTITIES TRANSFORMED........... -35.8 
INTERNAL FINAL CONSUMPTION • . . . . • . 49.0 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION .........•...•••.•••• 
NET BALANCE OF EXTERNAL TRADE ..•• 

BUNKERS •...............•...•••. 
STOCK CHANGES •..•...•.......••.. 
TOTAL CONSUMPTION •...•..•..•.... 
QUANTITIES TRANSFORMED ... · .....•• 

INTERNAL FlNAL CONSUMPTION ....•..• 

151.8 
-11.9 
-2.3 
-2.3 

135.3 

-35.1 
100.2 

TOTAL INTERNAL FINAL CONSUMPTION 49.0 100.2 

14.8 8.8 
-0.2 -0.1 

-1.2 -0.9 
13.4 7.8 

-4.0 

9.4 7.8 

9.4 7.8 

3.1 
11.7 

14.8 
-14.8 

14.8 
+29.3 

-2.6 
-2.3 
39.2 
-0.8 

38.4 

38.4 

BREAKDOWN OF INTERNAL FINAL 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES .•.•.••..•..••.. 

of which Coal Mines & Washeries .••.•••. 

Electric Power Plants• ........ . 

Coke Ovens ••••••..••.....• 

Oil Refineries & Field Operation •. 

Losses ...•...••.•..•.•••• 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION •.••••••.•.•••••• 

of which Road ..••••.•••......•.•• 

R:Jilroods .•....••.•• , .•.••• 

Ttomways ...•..•.•..••.••• 

Waterways •••.............. 

Air ..•...•.............. 

INDUSTRY .......••..••..•.....•. 
of which Mining & Quarrying .......•.•• 

Fertilizer .•.• , , •.••.....•• 

Heavy Chemical .. , .•. , •...•. 

Structural Clay Products ...... , 

Cement , ........ , ....... , . 

Iron and Steel ............. . 

Non·fE:rrous .......•........ 

Text des ................ , . 

Other ....... , . , . , , , ..... . 

AGRICULTURE ................... . 
DOMESTIC ...................... . 
COMMERCIAL .........•........... 
GOVERNMENT ...................•. 
OTHERS ........................ . 

TOTAL INTERNAL FINAL CONSUMPTION ••... 

4.5 
4.5 

32.3 

32.3 

12.2 

4.3 

7.9 

49.0 

6.9 
6.9 

43.5 

41.7 

1.8 

44.1 

0.5 
7.5 

0.3 

3~.8 

1.4 

0.8 
3.5 

100.2 

(1) En~rgy content of the foiling water, assuming an average efficiency of 85%. 
(2) Of which, hyde I production 2.8, thermal production 3. 7 
(3) Sole to other agencies excluding utilities, break-up of which is not available. 

(4) Only quantities needed for energy purpo~es. 

9.4 

1.2 

8.2 

9.4 

(5) For our purposes we hove assumed production of non-commercial fuels as equal 

to f1nol consumpt1on for energy uses only, 

Covering only losses in ouxdiories of power plant. The actual transformation 

losses can be calculated by the difference between input and output on hyde! 
and thermo\ plant. 

7.8 

7.8 

2.3 

2.3 

12.4 
10.6 

0.2 

0.6 
1.0 
8.8 

2.2 

12.7 

38.4 

3.5 
+5.4 

-0.7 
8.2 

1.0 

1.0 

1.4 

-0.4 
3.7 

+2.7 f ~.3 
3.2 

·0.1 
0.2 
4.2 

0.8 8.2 1.0 3.7 

8.2 1.0 3.7 -:. 

CONSUMPTION 

8.2 
8.2 

1.0 

1.0 

2.6 

2.4-
0.2 

0.8 

3.4 

13.4 

I 

• 

2.0 .. . 

0.3 

8.2 1.0 3.7 

.4 

3.4. 

• 

1.9 
t 11.3 

-0.4 
12.8 

12.8 

12.8 

0.1 

12.7 

12.8 

4.3 
+5.3 
-2.5 
-0.6 

6.5 

6.5 

6.5 

0.6 

0.6 

5.9 

6.5 

NOTE: 

2.4 
+ 0.4 

2.8 

2.8 

2.8 

2.3 

2.3 

0.5 

2.8 

4.0 

4.0 
-0.7 

3.3 

3.3 

0.7 

0.5 

0.2 

2.6 

2.6 

3.3 

4.0 

4.0 
-0.1 

3.9 

3.9 

0.7 

0.1 

0.6 

3.2 

3.2 

3.9 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

3.3' 

3.3 
-3.3 

6.5' 

6.5 

6.5 

6.5 

1.3 
0.2 
0.3 

0.8 

0.4 

0.4 

3.2 
0.1 

0.1 
0.2 
0.1 
1.4 
1.3 
0.2 
0.7 
0.4 
0.3 

6.5 

Quantity leu than 5 x 1010 
not shown. 

~Value not yet isolated. 
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1.8 

1.8 

1.8 

1.8 

0.1 
0.1 

0.1 

0.1 

1.5 

0.2 

0.3 
0.4 
0.1 
0.3 
0.2 

0.1' 

1.8 

20 21 

114.2' 412.05 

114.2 412.0 

114.2 412.0 

114.2 412.0 

114.2 412.0 

114.2 412.0 

22 

127.o' 

127.0 

127.0 

127.0 

127.0 

127.0 

23 

901.5 
-0.2 
-2.3 
-7.6 

891.4 
-89.0 
802.4 

54.9 
29.0 
-2.6 
-4.4 
76.9 
-5.6 

71.3 

8 73.7 

16.5 
11.7 
0.3 
0.6 
2.3 
1.6 

88.7 
10.6 
74.7 

2.4 
1.0 

85.0 

3.8 
674.6 

1.2 
3.8 
0.1 

873.7 



PRODUCTION AND U~t5 Ur tNti<I>T ~UUI<l.t~- ALL INUIA- 11JJ. o 

10" KILOCALORIES 

Coking 
Cool 

Non· 
Coking 

Cool 

Metal· 
lurgicol 

Coke 

Non• 
Metal· 

lurgicol 
Coke 

Crude 
Oit 

Toto\ 
Oil 

Products4 
Motor 
Spirit 

Aviation 
and 

Jet Fuel HSIXI 

---------------------------------------------------------------------------_jLDO 
2 3 4 5 6 7 8 l> • 

PRODUCTION AND CONSUMPTION 10 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION ............•........ 
NET BALANCE OF EXTERNAL TRADE .... 
BUNKERS ...•........•.......•... 

89.4 161.0 
-10.2 
-1.5 

STOCK CHANGES .................. · -4.9 -7.9 
TOTAL CONSUMPTION . . . . . . . . . . . . . . . 84.5 141.4 
QUANTITIES TRANSFORMED........... -37.8 -38.4 
INTERNAL FINAL CONSUMPTION . . . . . . . 46.7 103.0 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION ......... · · · · · · · · · · · · 
NET BALANCE OF EXTERNAL TRADE .... 
BUNKERS ........... · · · · · · · · · · · · · 
STOCK CHANGES ............. · . · · · · 
TOTAL CONSUMPTION ....... ·· ... ··· 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTION 46.7 103.0 

15.8 9.1 
-0.1 -0.1 

-1.0 -o.5 
14.7 8.5 
-3.8 
10.9 8.5 

10.9 8.5 

3.6 
30.0 

-0.2 
33.4 

-33.4 

BREAKDOWN OF INTERNAL 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES ..•. · • • . · . · · · • · · 

of which Cool Mines & Wosheries •.•.•... 
Electric Power Plants• ....... . 

Coke Ovens ...•..•••..•..•. 
Oil Refineriu & Field Operation .. 

Losses .. , ............... . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION •.•.•.••....•.... 

of which Rood ...•............•... 
Railroads . .•.•.•.......•... 
Tramways ..•.•. , . , •••••••• 

Waterways •.••..••••••••••• 

Air , ..••.. , ....•..•. , ..• 

4.8 
4.8 

34.8 

34.8 

7.3 
7.3 

46.0 

44.0 

2.0 

INDUSTRY ..•........ · • · · • • · · · • · · 7.1 43.4 10.9 
of wh"1ch Mining & Quarrying . , .... , , ..• 

Fertilizer .•....•.........• 

Heavy Chemical , , , . , , .. , , , .. 

Structural Cloy Products ...... . 

Cement .................. . 

Iron and Steel ............. . 

Non-ferrous ............... · 

Textiles ................. . 

Other ................... . 

AGRICULTURE .........• · .•......• 
DOMESTIC ••...••.•.....•..• · .... 
COMMERCIAL ..•..•.••.•....••...• 
GOVERNMENT .•.•...............•. 
OTHERS ...•......•.... • • · ..... · · 

TOTAL INTERNAL FINAL CONSUMPTION .••.. 

2.9 

4.2 

46.7 

0.1 
0.5 
8.3 

0.4 

34.1 
2.1 

0.8 
3.4 

103.0 

(1) Energy content of the falling water, assuming on overage efficiency of 85%. 

(2) Of wtlich, hyde/ production 3.2, thermal production 4.1. 

{3) Sole to other agencies excluding utilities, breok·up of which is not available. 

(4} Only quantities needed for energy purposn. 

1.2 

9.7 

10.9 

(5) For our purposes we hove assumed production of non-commercial fuels as equal 

to final consumption for energy uses only. 

• Covering only losses in auxiliaries of power plant. The actual transformation 

losses cc.1 be calculated by the difference between input and output on hydel 

and thermal plant. 

8.5 

8.5 

33.4 
+ 15.2 
-2.9 
-2.1 
43.6 
-0.8 
42.8 

42.8 

FINAL 

3.2 

3.2 

13.6 
11.6 
0.2 

0.6 
1.2 
9.5 

2.3 
14.2 

42.8 

8.4 
+0.2 

-·0.1 
8.5 

8.5 

1.2 

1.2 

3.1 
t !.' 2.7 

2.0 
-0.2 ·0.2 

4.6 ~~-2 
4.3 

4.6 0.8 

8.5 1.2 4j ~5 

C 0 N S U M P T I 0 H 3.5 

8.5 
8.5 

8.5 

1.2 

1.2 

3.3 I 

3.ol_ • 
o.; ! 

~ 

l 2.1 

0.4 
.4 

4.6 

Kerosene 

11 

4.7 
+ 10.6 

-1.0 
14.3 

14.3 

14.3 

0.1 

14.2 

14.3 

LPG 

12 

Fuel 
Oil 

13 

11.0 
-0.7 

-2.7 

Note: 

-0.6 
7.0 

7.0 

7.0 

0.6 

0.6 

6.4 

7.0 

Vapor· 
izing 
Oil & 

Ref. Fuel 

14 

3.2 
+0.5 

3.7 

3.7 

3.7 

3.2 

3.2 

0.5 

3.7 

Manufactured Gas 

Blast 
Furnace 

15 

3.8 

3.8 
-0.7 

3.1 

3.1 

0.8 

0.6 

0.2 

2.3 

2.3 

3.1 

Coke 
Oven 

16 

3.8 

3.8 

3.8 

3.8 

0.8 

0.1 

0.7 

3.0 

3.0 

3.8 

Gas 
Works 

17 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

Quantity less than 5 x 10
10 

kcal not shown. 

~ Value not yet isolated. 

Electricity 

Non· 
·Utility Utility 

18 

3.81 

3.8 
-3.8 

7.32 

7.3 

7.3 

7.3 

1.S 
0.2 
0.3 

1.0 

0.5 

0.4 
0.1 

3.7 
0.1 

0.1 

0.1 
0.3 
0.1 
1.5 
1.5 
0.2 
0.7 
0.4 
0.3 

7.3 
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2.0 

2.0 

2.0 

2.0 

0.1 
0.1 

0.1 

0.1 

1.7 

0.3 
0.1 

0.3 
0.3 
0.1 
0.3 
0.3 

0.1' 

2.0 

Non.Cornml. Energy 

Dun~ 
(Dry) 

20 

117.3' 

117.3 

117.3 

117.3 

117.3 

111.3 

Fire
wood 

21 

417 .o' 

417.0 

417.0 

417.0 

417.0 

417.0 

Waste 
Product a 

22 

130.01 

130.0 

130.0 

130.0 

130.0 

130.0 

Grand 
Total 

23 

922.1 
19.8 
-1.5 

-13.0 
927.4 

-113.4 
814.0 

75.4 
15.0 
-2.9 
-3.6 
83.9 
-5.3 
78.6 

892.6 

18.5 
12.4 
0.3 
0.7 
3.2 
1.9 

95.0 
11.6 
79.5 
0.1 
2.6 
1.2 

81.6 

4.6 
687.9 

1.2 
3.7 
0.1 

892.6 



A. PRIMARY SOURCES OF ENERGY 
?RODUCTION ....•...••.••••..•••• 
NET BALANCE OF EXTERNAL TRADE •... 
BUNKERS .•.••.....•..•..•....... 
STOCK CHANGES ............•..••.• 
TOTAL CONSUMPTION ....•...••••.•• 
QUANTITIES TRANSFORMED ••.••.•.•.. 
INTERNAL FINAL CONSUMPTION •••.•.• 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION •...•.•....•......... 

NET BALANCE OF EXTERNAL TRADE •..• 
BUNKERS .•.......••.•.•• • •...• · • 

STOCK CHANGES .....••••. • • ••.. · · · 

TOTAL CONSUMPTION ..•.. •• · · · · • · • • 
QUANTITIES TRANSFORMED •.•••....•. 
INTERNAL FINAL CONSUMPTION .••.•••• 

PRODUCTION AND USES OF ENERGY SOURCES- ALL INDIA- 1951 
lOu KILOCALORIES 

Coking 
Cool 

93.7 

-4.1 
89.6 

-37.8 
51.8 

Non· 
Coking 
Cool 

2 

Metal· 
lurgicol 

Coke 

3 

Non· 
Metol· 
lurgical 
Coke 

4 

PRODUCTION 

169.0 
-10.8 
-1.5 
-7.7 

149.0 
-40.0 
109.0 

15.5 9.1 

-0.1 -0.1 

-1.2 + 0.8 

14.2 9.8 

-3.8 

10.4 9.8 

Cru~e 
Oil1 

5 

AND 

4.1 
36.8 

+0.2 
41.1 

-41.1 

Total 
Oil 

Products4 

6 

Motor 
Spirit 

7 

Aviation 
ond 

Jet Fuel 

8 

CONSUMPTION 

41.1 

+ 11.0 
-3.8 
-0.7 

9.8 
-1.1 

-0.1 

8.6 

+ 1.1 

+0.3 

1.4 

TOTAL INTERNAL FINAL CONSUMPTION 51.8 109.~ 10.4 9.8 

47.6 
-1.1 

46.5 

46.5 

8.6 

8.6 

1.4 

1.4 

HIOO LDO 

10 

4.t ·~ 2.9 

+ 1.' +2.2 -0.3 
+0.1 . -0.3 

5.9 4.5 

5.1 
-0.8 

3.7 
.II .. 3.7 

BREAKDOWN OF INTERNAL FINAL CONSUMPTIO! 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES ..•••••••••••••. 

of which Cool Mines & W:~sheries ••.•.... 

Electric Power Flonts• .•••.... 

Coke Ovens ••.••••..•.•.••. 
Oil Rf'fineries & Field Op!lrotion . , 

Lo:oses ..•••••...•...•.•.. 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION •...•.••.•.•••••. 

of w~ich Rood , , ••..••••..••.• • .• • 
Railroads ...••.•••••..•..•. 

Tromwqys .•••• , , ...•.....• 

Wate-rways •••.•....••....•• 

Air •••..•.•• , ••••••••••• 

!NDUSTRY ...•...•..••••••••••.•• 
of which M•ning & Quarrying .•... , . , , .. 

Fertilizer ..••....•... , ...• 

Heavy Chemical ... , ......• , . 

Structttrol Clay Prod.Jcts ...... , 

Cement . , .. , . , .•.......... 

Iron and St~el ..•...••.•..•. 

Non-ferrous ••....•....•...• 

Textiles .. , .• , , ..• , • , , .. , . 

Other ....•....•.• , •.•• , , , 

AGRICUL lURE ..........••..•••.•• 
DOMESTIC ••.....•........•.••.•• 
COMMERCIAL .•.....•........•..•• 
GOVERNMENT •..•....•...•.•...... 

OTHERS ........... · · · · • • • • · · · · · · 

TOTAL INTERNAL FIN~L CONSUMPTION ...•. 

4.8 
4.8 

37.8 

37.8 

9.2 

4.1 

5.1 

51.8 

7.7 
7.7 

51.4 

49.5 

1.9 

43.2 

2.0 
9.8 

9.3 

0.2 
11.8 

10.1 
1.9 

0.7 

4.1 

109.0 

(I) Energy content of the tall•ng water, auuming on overage efficiency of 85%. 
(2} Of which, !-.ydel production 3.7, thermal production 4.6. 

(3) Sole to other agencies excluding utilities, breoH·up of which is not available. 

(4) Only quantities needed for energy purposes. 

10.4 

1.2 

9.2 

10.4 

(5) For our purposes we hove assumed production c.f non·corrvnerciol fuels as equal 
to f1nal consumption for energy uses only. 

Cover•ng only losses •n ou .. uliories of power plant. The actual transformation 

losses con be calculated by the d1ffNence betw~en input and output on hyciel 
and thermal plant. 

9.8 

9.8 

3.4 

3.4 

15.0 
12.6 
0.4 

0.6 
1.4 

10.2 

2.6 
15.3 

46.5 

8.6 
8.6 

8.6 

1.4 4.ll 

ir 
1.4 

2.2 

f 

o. 1.5 

1.4 3.7 

' ... I 

Kerosene 

11 

5.6 
+ 9.9 

15.5 

15.5 

15.5 

0.2 

15.3 

15.5 

LPG 

12 

Fuel 
OH 

13 

14.6 
-2.5 
-3.5 
-0.8 

7.8 
-0.3 

7.5 

7.5 

0.7 

0.1 

0.6 

6.8 

7.5 

Note: 

Vapor• 
izing 
Oil & 

Ref. Fuel 

14 

3.4 
+ 0.4 

+ 0.1 

3.9 

3.9 

3.9 

3.4 

3.4 

0.5 

3.9 

Manufactured Gas 

Blast 
Furnace 

15 

3.8 

3.8 
-0.7 

3.1 

3.1 

0.8 

0.5 

0.3 

2.3 

2.3 

3.1 

Coke 
Oven 

16 

3.6 

3.6 

3.6 

3.6 

0.7 

0.1 

0.6 

2.9 

2.9 

3.6 

Gas 
Works 

17 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

Electricity 

Non· 
Utility Utility 

18 19 

4.31 

4.3 
-4.3 

8.3 2 

8.3 

8.3 

8.3 

1.6 
0.2 
0.3 

1.1 

0.6 

0.5 
0.1 

4.2 
0.1 
0.1 
0.1 

0.1 
0.4 
0.1 
1.7 
1.6 
0.2 
0.8 
0.5 
0.4 

8.3 

2.0 

2.0 

2.0 

2.0 

0.1 
0.1 

0.1 

0.1 

1.7 

0.3 
0.1 

0.3 
0.3 
0.1 
0.3 
0.3 

0.1' 

2.0 

Quantity less than 5 x 1010 
kcol not shown. 

~Value not yet isolated •• 
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Non-Comml. Energy 

Dung 
(Dry) 

20 

120.2' 

120.2 

120.2 

120.2 

120.2 

120.2 

Fire· 
wood 

21 

423.05 

423.0 

423.0 

423.0 

423.0 

423.0 

Waste 
Products 

22 

133.S' 

133.5 

133.5 

133.5 

133.5 

133.5 

Gro.,d 
T wtol 

23 

947.8 
2o o 
-1.5 

-11.6 
960.7 

-123.2 
837.5 

83.6 
10.8 
-3.8 
-1.1 

89.5 
-5.6 

83.9 

921.4 

19.1 
12.8 
0.3 
0.6 
3.4 

2.0 

104.9 
12.6 
88.3 

0.1 
2.5 
1.4 

84.1 

4.7 
702.8 

1.2 
4.5 
0.1 

921.4 



PRODUCTION AND USES OF ENERGY SOURCES- ALL INDIA- 1957/8 
10" KILOCALORIES 

Coking 
Cool 

Non· 
Coking 
Cool 

Metal
lurgical 

Coke 

2 3 

Non· 
Metal· 
lurgical 
Coke 

4 

PRODUCTION AND 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION . . . • . . . . . • . . . . . . . . . . . 100.2 
NET BALANCE OF EXTERNAL TRADE ...• 
BUNKERS .......... _ ............. . 
STOCK CHANGES ............ · .. · • · · -4.6 
TOTAL CONSUMPTION .......•...... · 95.6 
QUANTITIES TRANSFORMED ......•... · -41.2 
INTERNAL FINAL CONSUMPTION ...... · 54.4 

B. SECONDARY SOURCES OF ENERGY 
PRODUCT ION ............ · · · · · · · · · 
NET BALANCE OF EXTERNAL TRADE .... 

BUNKERS ....... · · · · · · · · · · · · · · · · · 
STOCK CHANGES .................. · 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED .........• · 
INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTION . . . • • 54.4 

BREAKDOWN 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES •........•.••.. • 

of which Coal Mines & Wosheries •..••... 

Electric Power Plants* .. , ..... 

Coke Ovens •.••••••••...••• 
Oil Refineries & Field Operation .• 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ....•.•.•..•..• , • 

of which Rood ....•••..•••..•.. , .• 
Railroads . .•.••••..••.•..•. 

Tramways • ; •••••.•••••.••• 

Woterwoys • , •••.••.•••••••• 

Air .•....•.•....•..•.•. · 

INDUSTRY •.•..•..•.•••••••. • · • • • 
of which Mining & Quarrying .........•. 

Fertilizer ................ . 
Heavy Chemical .. : .. , ...... . 
Structural Clay Products •...... 
Cement ... , ..... , ........ • 
Iron and Steel ............. . 
Non-ferrous ............... , 
Textiles ................ , . 
Other ..•................. 

AGRICULTURE •...••....•......... 
DOMESTIC .•....•.••........ • ...• 
COMMERCIAL ...••..••....••...... 
GOVERNMENT ...•••.••.•.....•••.. 
OTHERS ••.•••.•...•..••..••.••..• 

TOTAL INTERNAL FINAL CONSUMPTION .•.•. 

5.1 
5.1 

37.8 

37.8 

11.5 

4.7 

6.8 

54.4 

186.6 
-10.9 
-1.2 
-2.6 
171.9 

-40.4 
131.5 

131.5 

OF 

8.7 
8.7 

57.9 

55.8 

2.1 

59.6 

2.4 
9.8 

11.3 

0.2 
11.7 
24.2 
1.8 

0.6 
2.9 

131.5 

16.4 9.4 
-0.2 -0.2 

-1.9 +0.2 
14.3 9.4 
-4.0 
10.3 9.4 

10.3 9.4 

INTERNAL 

10.3 

1.2 

9.1 

9.4 

10.3 9.4 

Total 
Crude Oi I Motor 
Oil

5 
Products 5 Spirit 

5 6 7 

CONSUMPTION 

4.4 0.34 

42.3 

-0.3 
46.4 0.3 

-46.4 
0.3 

46.4 
11.2 
-4.3 
-1.4 

0.3 

0.3 

0.3 

10.3 
-2.1 

-0.1 
8.1 

Aviation 
and 

Jet Fuel 

8 

0.1 
+ 1.3 

+ 0.3 
1.7 

HSDO I LDO .. ' 
9 10 

6 . ..,,-;.6 
+ 1.2 • 1.5 

·0.4 
+0.1 

7.7 14.7 

0.6 

51,9 
-2.0 
49.9 8.1 1.7 7.1 3.9 

50.2 

FINAL 

3.7 

3.7 

16.6 
13.7 
0.5 

0.7 
1.7 

11.1 

2.8 
16.0 

50.2 

8.4 1.7 7.11.9 

CONSUMPTION 

8.4 
8.4 

8.4 

1.7 

1.7 

1.7 

5.1 ~~ 
n 
0.1 

0.1 

II 2.3 

0.8 5 

7.1 .9 

~ 

Kerosene 

11 

6.2 
+ 10.7 

-0.7 
16.2 

16.2 

16.2 

0.2 

IU 

16.2 

LPG 

12 

Fuel 
0;1 

13 

16.0 
-1.8 
-3.9 
-1.0 

9.3 
- 1.2 

8.1 

8.1 

0.7 

0.1 

0.6 

74 

8.1 

Vapor· 
izing 
0;1 & 

Manufactured Gos 

Ref. Fuel 

14 

3.8 
+0.4 

4.2 

4.2 

4.2 

3.7 

3.7 

0.5 

Blast 
Furnace 

15 

4.0 

4.0 
-0.6 

3.4 

3.4 

1.1 

0.7 

0.4 

2.3 

2.3 

4.2 3.4 

Co tee 
Oven 

16 

3.8 

3.8 

3.8 

3.8 

0.8 

0.1 

0.7 

3.0 

3.0 

3.8 

0.2 

0.2 

17 

0.2 

0.2 

0.2 

0.2 

(1) Energy content af the falling water, assuming an average efficiency of 85". 
(2) Of which hydel production 4.4, Therm~l production S.S. ote: -Quantity tess than 5 x 1010 kcal not shown 

(3) Sole to other agencies excluding utilities, bfeak·up of which is not available. 
(4) This represents production of power alcohol which is o substitute fuel. 
(S) Only quantities needed for energy purposes. 

(6) ·for our purposes we have assumed production of non-commercial fuela as equal to fuel consumption for energy uses only. 
* Covering only losses in auxiliaries of power plant, The actual transformation Iones can be calculated by the difference 

between input and output on hydel ond thermal plant. 

f Value not yet isolated. 

401 

Electricity 

Non· 
Utility 

Non.Comml. Energy 

Utility 

18 

5.1 1 

5.1 
-5.1 

9.9' 

9.9 

9.9 

9.9 

1.9 
0.2 
0.4 

1.3 

0.6 

0.5 
0.1 

5.0 
0.1 
0.1 
0.1 

0.2 
0.5 
0.1 
1.7 
2.2 
0.5 
1.0 
0.5 
0.4 

9.9 

19 

2.0 

2.0 

2.0 

2.0 

0.1 
0.1 

0.1 

0.1 

1.7 

0.2 
0.1 

0.4 
0.3 
0.1 
0.3 
0.3 

0.1 1 

2.0 

Dung 
(Dry) 

20 

123.51 

123.5 

123.5 

123.5 

123.5 

Fire. 
wood 

21 

429.9' 

429.9 

429.9 

429.9 

429.9 

Waste 
Products 

Grand 
Total 

22 

137.01 

137.0 

137.0 

137.0 

137.0 

23 

967.0 
31.4 
-1.2 
-7.5 

1009.7 
-133.1 

876.6 

92.1 
10.8 
- 4.3 
-3.1 
95.5 
-6.6 
66.9 

965.5 

21.4 
14.1 
0.4 
0.6 
3.7 
2.4 

113.0 
13.7 
94.7 
0.1 
2.6 
1.7 

104.5 

5.1 
717.0 

1.1 
3.3 
0.1 

123.5 429.9 137.0 965.5 



PRODUCTION AND USES OF ENERGY SOURCES- ALL INDIA- 1958/9 
10" KILOCALORIES 

Coking 
Cool 

Non· Metal-
Coking lurgicol 

Cool Coke 

2 3 

Non· 
Metal· 
lurgicol 
Coke 

4 

PRODUCTION AND 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION . . . . . . . . . . . . . . . . . . . . . 99.8 
NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ....................... . 
STOCK CHANGES ........... · · . · • · · · -4.7 
TOTAL CONSUMPTION ..........•. · • • 95.1 
QUANTITIES TRANSFORMED .. ··•······ -48.0 
INTERNAL FINAL CONSUMPTION .. ·. · . · 47.1 

B SECONDARY SOURCES OF ENERGY 
PROOUCT ION ................ · .. · . 
NET BALANCE OF EXTERNAL TRADE .... 

BUNKERS .............. · · · · · · · · · · 
STOCK CHANGES ............ · .... · · 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

200.5 
-10.8 
-0.9 
-3.9 
184.9 
-45.4 
139.5 

20.3 10.2 
-0.2 -0.2 

-0.6 +0.3 
19.5 10.3 
-5.0 
14.5 10.3 

14.5 10.3 
TOTAL INTERNAL FINAL CONSUMPTION . . . . • 47.1 

BREAKDOWN 

139.5 

OF INTERNAL 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES •.......••.•.... 

of which Coal Mines & Wosheries ..•..... 

Electric Power Plants- ... , .. , . 

Coke Ovens .....•..••..•••. 

Oil Refineries & Field Operation .. 

Losses . , ................ . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ..........•...••• 

of which Rood ................... . 
Railroads .. .......•..•••... 

Tramways ................ . 

Waterways .•.......•.....•. 

Air .................... . 

INDUSTRY .........•... ·• • ·. • • · • • 
of which Mining & Quarrying .......... . 

Fertilizer . , . , ............• 

Heavy Chemical , ..........•. 
Structural Cloy Products ...... . 

Cement .....•......•...... 

Iron and Steel ............. . 

Non-ferrous ............... . 

Textiles ................. . 

Other ................... . 

AGRICULTURE ••....•....•.•.•.•.• 
DOMESTIC .•...••..•...•.•.••.•.• 
COMMERCIAL .......•.....••.••... 
GOVERNMENT •......•..•.......••• 
OTHERS ....•......•..•.•..•....• 

TOTAL INTERNAL FINAL CONSUMPTION ..•.• 

5.1 

5.1 

30.3 

30.3 

11.7 

5.9 

5.8 

47.1 

8.2 
8.2 

65.9 

63.6 

2.3 

58.6 

2.3 
12.6 
11.3 

0.3 
11.4 
20.7 

2.7 

0.6 
3.5 

139.5 

14.5 

1.2 

13.3 

14.5 

\1) Energy content of the falling water, assuming on overage efficiency of 85%. 

(2) Of which hydel production 5.0, Thermo\ production 6.2 
{3) Sole to other agencies excluding utilities, break-up of which is not available. 

(4) This represents production of power alcohol which is o substitute fuel. 

('">) Only quantities needed for energy purposes. 
(6) F-or our purposes we hove assumed production of non-commercial fuels as 

equal to final consumption for energy uses only. 
Cover in; only loues in auxiliaries of power plant. The actual transformation 

'-·~•• rnn be calculated by the difference between input and output on hydel 

10.3 

10.3 

Total 
Crude Oil Motor 
Oils Products 5 Spirit 

5 6 7 

CONSUMPTION 

4.5 
44.4 

48.9 
-48.9 

0.3' 

0.3 

0.3 

48.9 
+ 12.4 
-4.1 
-1.8 
55.4 
-2.5 
52.9 

0.3 

0.3 

0.3 

9.7 
-2.0 

7.7 

7.7 

Aviation 
and 

Jet Fuel 

8 

+ 1.2 

+0.7 
1.9 

1.9 

·0.6 
9.1 

9.5 

LDO 

10 

--f-·4 
+ 1.0 
-0.2 
·0.2 

5.0 
·0.9 

4.1 

53.2 8.0 1.9 li -4.1 

FINAL CONSUMPTION 

3.4 

3.4 

17.9 
14.6 

0.6 

0.8 
1.9 

12.4 

3.0 
16.5 

53.2 

, 

8.0 
8.0 

8.0 

1.9 

1.9 

1.9 

7.2 0.1 
: .... 

:~ 
~T 
1{ 0.1 

I 
I~ 2.4 

1.6 

4.1 

~ . " 

Kerosene 

11 

6.7 
+ 11.1 

-1.1 
16.7 

16.7 

16.7 

0.2 

16.5 

16.7 

Vapor· 
izing 
Oil & 

Manufactured Gos 

LPG 

12 

.. 

Fuel 
OH 

13 

16.5 
-1.3 
-3.9 
-0.6 
10.7 
-1.6 

9.1 

9.1 

0.7 

0.1 

0.6 

8.4 

9.1 

Ref. Fuel 

14 

3.5 
+0.4 

3.9 

3.9 

3.9 

3.4 

3.4 

0.5 

3.9 

Blast 
Furnace 

15 

5.0 

5.0 
- 1.1 

3.9 

3.9 

1.4 

0.8 

0.6 

2.5 

2.5 

3.9 

Coke 
Oven 

16 

4.9 

4.9 
-0.1 

4.8 

4.8 

1.2 

0.1 

1.1 

3.6 

3.6 

4.8 

Note: Quantity less than S )C 10
10 

kcol not shown. 

'Value not yet isolated. 

Gos 
Works 

17 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

Electricity 

Non-
Utility Utility 

18 19 

5.9' 

5.9 
-5.9 

11.22 

11.2 

11.2 

11.2 

2.2 
0.2 
0.5 

1.5 

0.6 

0.5 
0.1 

5.8 
0.1 
0.3 
0.1 

0.2 
0.5 
0.2 
1.8 
2.6 
0.5 
1.0 
0.6 
0.5 

11.2 

403 

2.2 

2.2 

2.2 

2.2 

0.1 
0.1 

0.1 

0.1 

1.8 

0.3 
0.1 

0.4 
0.3 
0.1 
0.3 
0.3 

0.2' 

2.2 

Non-Comml. Energy 

Dung (D,,, 

20 

126.7' 

126.7 

126.7 

126.7 

126.7 

126.7 

Fire· 
wood 

21 

436.0' 

436.0 

436.0 

436.0 

436.0 

436.0 

Waste 
Products 

22 

Gro'ld 
T ota I 

23 

141.0' 1014.7 
33.6 
·0.9 
• 8.6 

141.0 1038.8 

141.0 

141.0 

141.0 

141.0 

·148.2 
890.6 

103.0 
12.0 
• 4.1 
-2.1 
108.8 
• 8.7 
100.1 

990.7 

21.o 
13.6 
0.5 
0.9 
3.4 
3.2 

114.8 
14.6 
95.1 

0.1 
3.1 
1.9 

110.9 

6.2 
731.8 

1.2 
4.0 
0.2 

990.7 



PRODUCTION AND USES OF ENERGY SOURCES- ALL INDIA- 1959/6 
10" KILOCALORIES 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION .................... . 

NET BALANCE OF EXTERNAL TRADE ... . 

BUNKERS ...•........•........... 

Coking 
Cool 

94.0 

STOCK CHANGES. . . . . . . . . . . . . . . . . . . -1.5 
TOTAL CONSUMPTION . . . . . . . . . . • . . . . 92.5 
QUANTITIES TRANSFORMED.. . . • • . . . . . -57.6 
INTERNAL FINAL CONSUMPTION . . . . . . . 34.9 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION ..................••. 

NET BALANCE OF EXTERNAL TRADE .... 

BUNKERS ......................•. 

STOCK CHANGES •...............•.• 

TOTAL CONSUMPTION ..•..•..••..... 

QUANTITIES TRANSFORMED •..•..•...• 

INTERNAL FINAL CONSUMPTION ...... . 

Non· 
Coking 
Cool 

2 

Metal
lurgical 

Coke 

3 

Non• 
Metal· 

lurg ico I 
Coke 

4 

PRODUCTION 

216.3 
-8.8 
-0.9 

-17.1 
189.5 
-46.2 
143.3 

26.9 9.8 
-0.2 -0.2 

-1.3 +0.3 

25.4 9.9 
-7.5 
17.9 9.9 

Crude 
Oi\ 5 

5 

AND 

4.5 
47.7 

-0.4 
51.8 

·-51.8 

Toto\ 
Oi I Motor 

Products 5 Spirit 

6 7 

Aviation 
and 

Jet Fuel 

8 

CONSUMPTION 

0.2 

0.2 

0.2 

51.8 
+ 14.9 
-3.7 
-1.9 

61.1 

-3.4 
57.7 

0.24 

0.2 

0.2 

9.7 
-1.8 

-0.1 

7.8 

7.8 

+1.4 

+0.9 

2.3 

2.3 

r 

9 

~ L 10 

9.,\ • ...: 4.11( 
+ 1.8 1.2 

-0.6 
11.0 .. 

11.0 

0.2 
0.2 

5.6 

1.0 
4.6 

TOTAL INTERNAL FINAL CONSUMPTION . . . . • 34.9 143.3 17.9 9.9 57.9 8.0 2.3 ld "' 4.6 
BREAKDOWN OF 

A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES .•••..•.•.•..•.. 

of which Cool Mines & Wosheries ....... . 

Electric Power Plants* . , ..... . 

Coke Ovens .•.. , .........•. 
Oil Refineries & Field Operation .. 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION .••••.•.•.••.•••• 

of which Rood ...•.•..........•..• 
Railroads .. ... , , • , •..• , •... 

Tramways .... , , .......... . 

Waterways , , •..•...•• , • , .•. 

Air ..... , •.............. 

INDUSTRY •........•...•.....••.• 

of which Mining & Quarrying . , .•••..•.. 

Fertilizer . , . , . , ........ , • , 

Heavy Chemical ..•.• , , , .... . 

Structural Cloy Products ... , .. . 

Cement .•. , .... , , , , .•....• 

Iron and Steel ...... , , , .... . 

Non-ferrous .•••.•.••..••... 

Textiles ........ , •• , , . , , . , 

Other .••..•...•.•..••.•.• 

AGRICULTURE • , •..•.....•.•.•.•.• 

DOMESTIC ••.......•..•....•..... 

COMMERCIAL .•..•...•....•.....•. 

GOVERNMENT ......••.•.•.•.•..•.• 

OTHERS ...•......•...•...••••••• 

TOTAL INTERNAL FINAL CONSUMPTION ...•• 

4.8 
4.8 

25.9 

25.9 

4.2 

2.9 

1.3 

34.9 

10.1 
10.1 

73.9 

71.8 

2.1 

52.9 

1.7 
11.9 
11.9 

0.3 
11.2 
15.9 
2.0 

0.5 
3.9 

143.3 

INTERNAL 

17.9 

1.3 

16.6 

9.9 

17.9 9.9 

F I HAL 

3.0 

3.0 

19.6 
15.7 
0.7 

0.9 
2.3 

13.5 

3.1 
18.7 

57.9 

CONSUMPTION 

8.0 
8.0 

8.0 

2.3 

2.3 

2.3 

8.4 
7:'! 
0.6 

' 
-t·-

0.1 ~ ~-1 
1.5 ~is 

---- 1'":', .. 

L 
I l 
1 

1.1 

11.0 .6 

• 

Kerosene 

11 

7.8 
+ 12.0 

-1.0 

18.8 

18.8 

1e.s 

0.2 

18.6 

18.8 

LPG 

12 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Fuel 
Oil 

13 

16.6 

-3.5 
-0.9 

12.2 
-2.4 

9.8 

9.8 

0.8 

0.1 

0.7 

9.0 

9.8 

Vapor
izing 
Oil & 

Ref. Fuel 

14 

3.0 
+0.3 

3.3 

3.3 

3.3 

3.0 

3.0 

0.3 

3.3 

(1) Energy content of the falling water, assuming an overage efficiency of 85%, 

(2) Of which hyde\ production 6.0, Thermo\ production 6.9 

(3) Sole to other agencies excfuding utilities, break-up of which is not ovoiloble. 

(4) This represents production of power alcohol which is a substitute fuel. 

ote:- Quantity \ess than 5 X 10
10 

kca\ not shown, 

(5) Only quantities needed for energy purposes. 

(6) For our purposes we have assumed production of non·cammercio\ fuels as equal to 
final consumption for energy uses only-. 

Covering only losses in auxiliaries of power plant, The actual tronsforrr.otian 

losses can be calculated by the difference between input and output on hvdel 

\ f Value nat yet isolated. 

Manufactured Gas 

Blast 
Furnace 

15 

7.5 

7.5 
-1.6 

5.9 

5.9 

2.2 

1.2 

1.0 

3.7 

3.7 

5.9 

Coke 
Oven 

16 

6.7 

6.7 
-0.5 

6.2 

6.2 

1.3 

0.1 

1.2 

4.9 

4.9 

6.2 

Gas 
Works 

17 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

Electricity 

Non. 
Utility Utility 

IS 19 

7.1 1 

7.1 
- 7.1 

12.92 

12.9 

12.9 

12.9 

2.5 
0.2 
0.5 

0.1 
1.7 

0.6 

0.5 
0.1 

6.8 
0.1 
0.1 
0.2 

0.3 
0.7 
0.3 
2.1 
3.0 
0.6 
1.2 
0.7 
0.5 

12.9 

2.5 

2.5 

2.5 

2.5 

0.1 
0.1 

0.1 

0.1 

2.1 

0.3 
0.1 

0.4 
0.5 
0.1 
0.4 
0.3 

0.2' 

2.5 

Non.Comml. Energy 

20 

128.0' 

128.0 

128.0 

128.0 

128.0 

128.0 

Fire
woad 

21 

452.0° 

452.0 

452.0 

452.0 

452.0 

452.0 

Waste 
Products 

22 

142.0' 

142.0 

142.0 

142.0 

142.0 

142.0 

Gro..,d 
Tota I 

23 

1044.1 
38.9 
-0.9 

-19.0 
1063.1 
-162.7 

900.4 

118.4 
14.5 

-3.7 
-2.9 

126.3 
-13.0 
113.3 

1013.7 

24.0 
15.: 
0.5 
1.3 
3.1 
3.9 

120.1 
15.7 
99.0 

0.1 
3.0 
2.3 

106.0 

5.7 
752.1 

1.2 
4.4 
0.2 

1013.7 



TABLE 6-8 
PRODUCTION AND USES OF ENERGY SOURCES- ALL INDIA- 1960/1 

lOu KILOCALORIES 
Non-

Aviation 
ond 

Vapor· 
izing 
Oil & Coking 

Cool 

Non· 
Coking 
Cool 

Metal· 
lurgicol 

Coke 

Metal· 
lurgicol 
Coke 

Crude 
Oil 7 

Total 
Oil 

Products 7 
Motor 
Spirit Jet Fuel HS LDO Kerosene LPG 

Fuel 
Oil Ref. fuel 

2 3 4 5 6 7 8 

PRODUCTION AND CONSUMPTION 

A, PRIMARY SOURCES OF ENERGY 
PRODUCTION , . , ...... , , .. , ......• 
NET BALANCE OF EXTERNAL TRADE .. ,. 
BUNKERS ....... , . , . , ....... , .. , . 
STOCK CHANGES ..... , , . , , , .... , .•. 

TOTAL CONSUMPTION .......• , .... , , 
QUANTITIES TRANSFORMED., ... , .... . 
INTERNAL FINAL CONSUMPTION ... , .. . 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION , ...... , .. - ••...... , . 

NET BALANCE OF EXTERNAL TRADE .... 
BUNKERS , . , ...•................. 
STOCK CHANGES •..••.......•.•..•• 
TOTAL CONSUMPTION .....•......... 

QUANTITIES TRANSFORMED ....••..... 

INTERNAL FINAL CONSUMPTION ...•.... 

103.2 

-11.6 

91.6 
-63.4 

28.2 

253.2 
-8.0 
-0.7 

-15.6 

228.9 
-57.0 
171.9 

31.8 

-0.1 

+0.3 
32.0 

-11.7 

20.3 

TOTAL INTERNAL FINAL CONSUMPTION •..•• 

BREAKDOWN 
28.2 

OF 
171.9 20.3 

INTERNAL 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND lOSSES ..•..•..••.•...• 

of which Cool Mines & Wosheries ....••.. 

Electric Power Plants• ....... . 

Coke Ovens ...... , ........ , 

Oil Refineries & Field Operation .. 

Losses ................ , .. 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ........•.•...• , • 

ofwl-lich Rood .•.•. , , .•..••.•.•..• 

Railroads .. . , ...••. , ... , .•• 

Tramways ......... , , .... , • 

Waterways ......•.•...•. , .. 

Air ... , .. , ........••..•. 

5.4 
5.4 

8.8 

8.8 

11.9 

11.9 

97.3 

94.3 

3.0 

INDUSTRY ..................•.. , . 14.0 57.0 
0.1 

20.3 
of which Mining & Quarrying . , ... , .... , 

Fertilizer .. , ............ , , 

Heavy Chemical ... , ........ . 

Structural Cloy Products .. , ... . 

Cement •.......• , •.•• , ..• , 

2.3 
6.9 

15.0 

1.3 

Iron and Steel .....••..•..• , 8.7 19.0 
Non-ferrous . , .•...••..• , , •. 

Textiles ......•....•..•••. 

Other ............•.....•• 

AGRICULTURE ..............•....• 
DOMESTIC ......•........•.••.... 
COMMERCIAL ...............•..... 
GOVERNMENT .... , ......... , •..... 
OTHERS ...•............•.....•.• 

TOTAL INTERNAL FINAL CONSUMPTION , , ... 

5.3 

0.3 
12.0 
20.4 

1.2 
0.1 
0.4 

4.0 

28.2 171.9 20.3 
(I) Energy content of the falling water assuming on overage efficiency of 85%. 

(2) Of which hydel production 6.7, thermal production 7.8. 

(3) Purchase from Non·utilities, (4) Sole to Utilities. 

(5) Sole to other agencies excluding utilities, breok·up of which is not avoiloble. 

f6) Th•s represents production of power alcohol which is 0 substitute fuel. 

(7) Only qvontities needed for energy purposes. 

(8) For our purpo:>es we hove assumed production of non-commercial fuels 

as equal to final consumption for energy uses only. 

Covering only losses in auxiliaries of power plant The actuol t 1 . · rons onnat1on 
----''c._·_-_--~·'-- - _.. .. - - - L._,_ ~~- ;__ -•- • ' ' ' 

9.5 
- 0.1 

-0.2 
9.2 

9.2 

4.6 

52.3 

-0.8 

56.1 
-56.1 

0.26 

0.2 

0.2 

56.1 
16.3 
-4.4 

-0.8 
67.2 
-3.9 

63.3 

0.2 

0.2 

0.2 

10.4 

-2.0 

-0.1 
8.3 

8.3 

2.1 

0.7 
2.8 

2.8 

63.5 8.5 2.8 9.2 

FINAL CONSUMPTION 

9.2 

9.2 

3.4 

3.4 

21.8 
17.4 

0.7 

0.9 
2.8 

15.2 
0.2 

0.7 
0.5 

0.3 
0.6 

4.4 
8.5 
3.2 

19.9 

63.5 

8.5 

8.5 

8.5 

2.8 

2.8 

2.8 

}--

)o .... 
2. 

-o.i 
12.5 

! 

12. 

10 

5.3 

1.2 
-0.3 
-0.1 

6.1 
-1.1 

5.0 

.. .. 5.0 
12. 

9. 
0.1 .. _ ---

8. 
0. 

o·. 0.1 

I. 3.0 

0 
0.1 ... "' 

0. 
0. 

0 
I. 
1.. 

12. 

;i 

0.1 

0.1 

0.7 
2.0 
1.9 

5.0 

II 

9.4 

11.5 

-0.9 
20.0 

20.0 

20.0 

0.2 

0.2 

19.8 

20.0 

12 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

13 

16.7 

1.2 
-4.1 

13.8 
-2.8 
11.0 

11.0 

0.8 

0.1 

0.7 

10.2 

0.7 
0.3 
0.1 
0.6 

3.4 
5.1 

11.0 

14 

3.4 

0.2 

3.6 

3.6 

3.6 

3.4 

3.4 

0.2 

3.6 

Note:- Quantity less than 5 x 1010 
kcol not shown. 

Manufactured Gas 

Blast 
Furnace 

15 

11.5 

11.5 
-2.2 

9.3 

9.3 

3.5 

1.8 

1.7 

5.8 

5.8 

9.3 

Coke 
Oven 

16 

9.8 

9.8 
-0.7 

9.1 

9.1 

2.0 

0.2 

1.8 

7.1 

7.1 

9.1 

Gos 
Works 

17 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

Electricity 

Non· 
Utility Utility 

4(1(. 

18 

7.81 

7.81 

-7.8 

14.52 

0.2' 

14.7 

14.7 

14.7 

3.1 
0.2 
0.6 

0.1 
2.2 

0.7 

0.6 
0.1 

7.7 
0.1 
0.1 
0.2 

0.4 
0.9 
0.3 
2.1 
3.6 
0.7 
1.3 
0.7 
0.5 

14.7 

19 

2.8 
-o.t 

2.6 

2.6 

2.6 

0.1 
0.1 
Neg. 

0.1 

0.1 

2.2 

0.3 
0.1 

0.4 
0.6 
0.1 
0.3 
0.4 

0.25 

2.6 

Non..Comml. Energy 

Dung 
(D,y) 

20 

129.8' 

129.8 

129.8 

129.8 

129.8 

129.8 

Fire· 
wood 

21 

470.0' 

470.0 

470.0 

470.0 

470.0 

470.0 

Waste 
Products 

22 

144.0' 

144.0 

144.0 

144.0 

144.0 

144.0 

23 

1112.8 
4·1.3 
-0.7 

- 2R.O 
1128.4 
-184.J 

944.1 

136.3 
16.1 

-4.4 
-0.7 
147.3 

-18.5 
128.8 

1072.9 

29.4 
17.6 
0.6 
2.0 
3 .I 
5.7 

128.7 
17.4 

104.1 
0.1 

3.9 
2.8 

129.3 
0.4 
1.7 
3.3 
7.4 

16.1 
42.7 
0.7 

18.8 
38.2 

5.1 
774.6 

1.1 
0 
0.2 

I 072.9 



TABLE 6-9 

PRODUCTION AND USES OF ENERGY SOURCES- ANDHRA PRADESH- 1960/1 
10" KILOCALORIES 

Coking 
Cool 

Non· 
Coking 
Cool 

2 

Meta I· 
lurgical 

Coke 

3 

Non• 
Metal

lurgical 
Cake 

4 

Crude 
0;1 

5 

Total 
Oil (2) 

Products 

6 

Motor 
Spirit 

7 

PRODUCTION AND CONSUMPTION 
A. PRIMARY SOURCES OF ENERGY 

PRODUCTION ............•...•••.• 
NET BALANCE OF EXTERNAL TRADE. . . • +0.33 
BUNKERS ...........••...•...•••• 
STOCK CHANGES ............•...•.• 
TOTAL CONSUMPTION . . . . • . • • . . • . • • . 0.33 
QUANTITIES TRANSFORMED .•...•.•..• 
INTERNAL FINAL CONSUMPTION . . . . . . • 0.33 

B. SFCONDARY SOURCES OF ENERGY 
PRODUCTION ....................• 
NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ....................... . 
STOCK CHANGES .................. . 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

16.61 
-1.29 
-0.26 
-0 07 
14.99 
-1.64 
13.35 

+0.06 

0.06 

0.06 

9.00 
-3.90 
-0.92 
-0.20 

3.98 

3.98 

Aviation 
and 

Jet Fuel 

8 

TOTAL INTERNAL FINAL CONSUMPTION. . . . . . 0.33 3.98 0.40 0.11 

BREAKDOWN 
13.35 

OF 
0.06 

INTERNAL FINAL CONSUMPTION 
A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES ............... . 
of which Cool Mines & Wosheries , , ..... . 

Electric Power Plants .... , ... . 

Coke Ovens ............... . 

Oil Refineries& Field Operation .. 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ................. . 

of which Rood & Tramways .......... , . 

Railroads ................ . 

Waterways ................ . 

Air ..................... . 

INDUSTRY ....................... . 
of whict! Mining & Quarrying .. , ... , ... . 

Fertilizer . ................ , 

Heavy Ct!emicol ............ . 

Structural Cloy Prod~,;cts ....... . 

Cement .................. . 

Iron and Steel .. , ........... . 

Non-ferrous .............. , . 

Textiles ................. . 

Other ................... . 

AGRICULTURE .....•.............. 
DOMESTIC ....................... . 
COMMERCIAL .................... . 
GOVERNMENT .................... . 
OTHER SECTORS .................. . 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

0.33 

0.33 

0.33 

0.52 
0.52 

7.90 

7.90 

4.80 

0.13 

0.20 
1.45 

0.79 
2.23 

0.13 

13.35 

(1) Energy content of foiling water assuming an average efficiency of 85%. 

(2) Only quantities needed for energy purposes. 

408 

0.06 

0.06 

0.06 

0.40 

0.40 

1.52 
1.34 
0.04 
0.03 
0.11 
0.45 

0.20 
1.41 

3.98 

0.40 
0.40 

0.40 

0.11 

0.11 

0.11 

HSDO LDO 
~~ 

9 

-.. 
1.09 

0.98 
0.94 
0.04 

... 
0.04 

10 

Co 

. 0.30 

I 

0.17 

0.07 ( 0.13 

"'-. 
1.09 

~ 

I o.3o 

Kerosene 

11 

1.40 

1.40 

1.40 

LPG 

12 

Fuel 
Oil 

13 

0.27 

0.03 

0.03 

0.24 

0.27 

Vapor· 
izing 
0;1 & 

Ref. Fuel 

14 

0.41 

0.40 

0.40 

0.01 

0.41 

Manufactured Gas 

Blast 
Furnace 

15 

Coke 
Oven 

16 

Gos 
Works 

17 

Quantity less thon5x 10
9 

kcal not shown. 

t ~Values not possible to isolate and included in tt!ese figures. 

Electricity 

Non· 
Utility Utility 

18 

0.761 

0.76 
-0.76 

0.77 
-0.10 

0.67 

0.67 

0.67 

0.19 

0.02 

0.01 
0.16 

0.01 

0.01 

0.31 

0.04 
0.02 

0.04 
0.21 
0.05 
0.06 
0.03 
O.Q2 

0.67 

409 

19 

0.13 

0.13 

0.13 

0.13 

0.04 
0.04. 

0.06 

0.01 
0.05 

0.03 

0.13 

Non-Comml. fuels 

Dung 
(Dry) 

20 

9.60 

9.60 

9.60 

9.60 

9.60 

9.60 

Fire
wood 

21 

42.30 

42.30 

42.30 

42.30 

42.30 

42.30 

Waste 
Products 

22 

12.20 

12.20 

12.20 

12.20 

12.20 

12.20 

Grond 
Total 

23 

81.47 
-0.96 
-0.26 
-0.07 
80.18 
-2.40 
77.78 

9.90 
-3.94 
-0.92 
-0.20 

4.84 

4.84 

82.62 

1.15 
0.56 
0.02 

0.41 
0.16 

9.76 
1.34 
8.28 
0.03 
0.11 
5.68 

0.25 
65.57 
0.03 
0.15 
0.03 

82.62 



TABLE 6-10 
PRODUCTION AND USES OF ENERGY SOURCES- ASSAM- 1960/1 

10" KILOCALORIES 

Coking 
Cool 

Non
Coking 
Cool 

Metal· 
lurgical 

Coke 

Non• 
Metal
lurgical 
Coke 

Total 
Crude Oi I Motor 
Oi I 2 Products 

2 
Spirit 

Aviation 
and 

Jet Fuel 

J 

' HSD-~ LDO Kerosene LPG 
Fuel 
OH 

Vapor
izing 
OH & 

Ref. Fuel 

Manufactured Gos 

Blest 
Furnace 

Coke 
Oven 

Gas 
Works 

Electricity 

Non-
Utility Utility 

Non.Comml. Fvel 

Dung 
(D<y) 

Fire· 
wood 

Waste 
ProJvcts 

Grand 
T cto I 

2 3 4 5 6 7 8 
9 ;----------------------------------------------------------------------------------

1 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

PRODUCTION AND CONSUMPTION I 
.I 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION ..•...•........•..... 

NET BALANCE OF EXTERNAL TRADE.· ... 

BUNKERS ...••...•...•........... 
STOCK CHANGES ................••. 

TOTAL CONSUMPTION ••.....••...•.. 

QUANTITIES TRANSFORMED •••.....•.. 

INTERNAL FINAL CONSUMPTION ...... . 

B. ~ECONDARY SOURCES OF ENERGY 
PRODUCTION .................... . 

NET BALANCE OF EXTERNAL TRADE ... . 

BUNKERS .................. ···.·. 

STOCK CHANGES •.................. 

TOTAL CONS.UMPTION .............. . 

QUANTITIES TRANSFORMED .......... . 

INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

4.61 

-0.26 

+0.07 
4.42 

4.42 

4.42 

BREAKDOWN OF 

A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES ....•........... 
of which Cool Mines & Wosheries . , ... , . , 

Electric Power Plants , ..... , .. 

Coke Ovens ............... . 

Oil Refineries & Field Operation .. 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION ................. . 

of which Rood & Trorn.Noys ......... , .. 

Railroads ................ . 

Waterways ................ . 

Air ..................... . 
INDUSTRY ....................... . 

of which Mining & Quarrying ..... , . , .. . 

Fertilizer. , ........ , ...... , 

He-avy Chemical ............ . 
Structural Cloy Products .. , .... . 
Cement .................. . 
Iron and Steel ..... , .... , .. , . 

Non-ferrous .............. , . 

Textiles ........... , .... , , 

Other ............... , ... . 

AGRICULTURE ................... . 

DOMESTIC ....................... . 

COI.V.IERCIAL .................... . 

GOVERNMENT .................... . 

OTHER SECTORS .................. . 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

0.20 
0.20 

2.50 

1.52 
0.98 

1.52 

0.33 

1.19 

0.07 

0.13 

4.42 

(1) Energy content of felling water assuming on averogeefficiency of 85%. 

(2) Only quontitiu needed for energy purposu. 

+0.06 

0.06 

0.06 

4.60 
52.30 

-0.80 
56.10 

-56.10 

3.50 
-0.60 

2.90 

2.90 

0.06 

INTERNAL 

2.90 

FINAL 

0.06 

0.06 

0.06 

0.30 

0.30 

0.84 
0.77 

0.07 
0.78 

0.16 
0.82 

2.90 

·r-
0.60 0 07 0.2/ 

C 0 N S U M P T I 0 N\ 

0.60 
0.60 

0.60 

0.07 

0.07 

0.07 

0.17,1 
0.17 

... ., 

O.o7.1 

.1 

' 0.04 

0.22 0 80 

0.10 

0.12 
0.80 

0.22 0.80 

0.61 0.32 

0.30 

0.30 

0.61 

0.02 

0.61 0.32 

Quantity less thcn5 x 109 keel not shown. 

0.02 1 

O.o2 
0.02 

0.03 

0.03 

0.03 

0.03 

0.01 

0.01 

0.01 

0.01 

0.01 

O.oJ 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

t ~Values not possible to isolate and included in these figures. 

1.20 20.70 

1.20 20.70 

1.20 20.70 

1.20 20.70 

1.20 20.70 

1.20 20.70 

420 

4.20 

4.20 

4.20 

4.20 

4.20 

35 33 
52.04 

-0.73 
86.64 

-56 12 
30.52 

3.54 
-0.54 

3 00 

3.00 

33.52 

0.52 
0.20 

0.31 
0 01 

3.34 
0.77 
1.52 
0.98 
0.07 
2.37 

0.16 
27.00 

0.13 

33 52 



A. PRIMARY SOURCES OF ENERGY 
PRODUCTION ...•.....•..•....•... 

TABLE 6-11 

PRODUCTION AND USES OF ENERGY- BIHAR - 1960/1 
10 12 KILOCALORIES 

Coking 
Cool 

Non· 
Coking 
Coal 

2 

M~tol
lurgicol 1 

Coke 

3 

Non· 
Metal

lurgical 
Coke 

4 

Crude 
Oil 

5 

Total 
Oil (J) 

Products 

6 

Motor 
Spirit 

7 

A vi at 
and 

Jet Fuel 

8 

PRODUCTION AND CONSUMPTION 

98.70 
NET BALANCE OF EXTERNAL TRADE. . . . -40.90 

73.34 
-29.60 

BUNKERS ...•.................... 
STOCK CHANGES •.........••..•...• 
TOTAL CONSUMPTION ....•.•........ 
QUANTITIES TRANSFORMED ••.••••..•• 
INTERNAL FINAL CONSUMPTION ...... . 

~- SECONDARY SOURCES OF ENERGY 
PRODUCTION .................... . 
NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ....................... . 
STOCK CHANGES .................. . 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTION. 

-11.18 
46.62 

-31.87 
14.75 

14.75 

-9.90 
33.84 

-15.53 
18.31 

18.31 

13.55 
-2.44 

+0.18 
11.29 
-4.09 

7.20 

7.20 

8.20 
-7.50 

-0.15 
0.55 

0.55 

0.55 

+4.20 

4.20 
-0.19 

4.01 

0 53 0.02 

HSOO 

9 

0.86 

BREAKDOWN OF INTERNAL 
4.01 

FINAL CONSUMPTION 
A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES ............•... 
of which Cool Mines & Wosheries .... _ .. . 

Electric Power Plants ........ . 

Coke Ovens ... , . , ......... . 

Oil Refineries & Field Operation .. 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ................. . 

of which Rood & Tramways ..... , , .... , 

Railroads ................ . 

Waterways ....... , ....... , . 

Air ..................... . 
INDUSTRY ....................... . 

of which Mining & Quarrying ...... , ... , 

Fertilizer ................ . 

Heavy Chemica I , ........... . 
Structure I Cloy Products ..... , .. 
Cement .................. . 

Iron and Steel ........ , .. , .. , 

Non-ferrous .... , .... , .. , .. . 

TeJCtiles ................. . 

Other ................... . 

AGRICULTURE ................... . 
DOMESTIC ....................... . 
COIJMERCIAL .................... . 
GOVERNMENT .................... . 
OTHER SECTORS ................. . 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

5.20 
5.20 

155 

155 

8.00 

2.70 

5.30 

14.75 

3.30 
3.30 

9.81 

9.35 
0.46 

4.74 
0.13 

0.46 
1. 91 

0.26 

1.98 
0.13 

0.33 

18.31 

(1) Energy content of falling water assuming on overage efficiency of 85~. 
(2) 0.15 is pvrchose fromnon"Utilitiesond0.39 is inter-slate soles. 
(3} Only quantities needed for ener;y ourposes. 

A1-. 

7.20 

1.34 

5.86 

0.55 

7.20 0.55 

1.07 
0.61 
0.43 
0.01 
O.D2 
1.16 

0.13 
1.65 

4.01 

0.53 
0.53 

0.53 

0.02 

0.02 

0.02 

0.49 
0.08 

0.41 .. 

0.30 

0.07 

0.86 

-r LDO Kerosene LPG 

------
10 

+ 

I ~ 

f 

0.19 

\ 
-"'-'r 

0.01 

J ~"'· o.o1· 

0.12 

" l I. 

I i 

I 

4 

N 

.. 

0.06 

. I 
I<·' 

0.19 

11 12 

1.65 

0.02 

1.63 

1.65 . 

Fuel 
Oil 

13 

0.74 

O.o2 

0.02 

0.72 

Vapor· 
izing 
Oil & 

Ref. Fuel 

14 

O.o2 

0.02 

0.74 0.02 

Manufactured Gas 

Blast Coke 
Furnace Oven 

15 16 

3.80 

3.80 
-0.35 

3.45 

3.45 

1.19 

1.13 

0.06 

2.26 

2.26 

3.45 

3.46 

3.46 

3.46 

3.46 

1.10 

0.09 

1.01 

2.36 

2.36 

3.46 

Quantity less thonS x tO' kcal not shown. 

Gas 
Works 

17 

+ t Values not possible to isolate and included in these figures. 

Electricity 

Non· 
Utility Utility 

18 19 

0.14 1 

0.14 
-0.14 

1.39 
(+0.152

) 

( -0.39 ) 

1.15 

1.15 

1.15 

0.48 

9-10 
0.09 

0.29 

0.02 

0.02 

0.55 

0.10 
0.32 
0.03 

0.10 
0.02 
0.04 

0.03 
0.01 

1.15 

0.91 
-0.15 

0.76 

0.76 

0.76 

0.05 
0.05 

0.01 

0.01 

0.70 

0.33 

0.12 
0.21 
0.02 
0.01 
0.01 

0.76 

Non.Comml. Fuels 

Dun~ 
(D..,) 

20 

18.00 

18.00 

18.00 

18.00 

18.00 

18.00 

Fire· 
woad 

Waste 
~roducts 

21 22 

33.80 15.30 

33.80 15.30 

33.00 15.30 

33.80 15.30 

33.80 15.30 

33.80 15.30 

Grand 
Toto I 

23 

239.28 
-70.50 

-21.08 
147.70 
-47.54 
100.16 

31.31 
-6.13 

0.03 
25.21 
-4.63 
20.58 

120.74 

11.32 
8.65 
0.09 
1.22 

1.36 

12.46 
0.61 

11.36 
0.47 
0.02 

26.97 

0.28 
69.34 

0.03 
0.34 

120.74 



TABLE 6-12 
PRODUCTION AND USES OF ENERGY SOURCES- GUJARAT- 1960/1 

10 12 KILOCALORIES 

Coking 
Cool 

Non· 
Coking 

Cool 

Metal· 
lurgicol 

Coke 

Non· 
Metal· 
lurgicol 
Coke 

Crude 
Oil 

Total 
Oil (I) 

Products 
Motor 
Spirit 

Aviation 
ond 

Jet Fuel HSDO .oo --------------------------------------------------------------------
2 3 4 5 6 7 8 9 

PRODUCTION AND CONSUMPTION 
A. PRIMARY SOURCES OF ENERGY 

PRODUCTION .................... . 
NET BALANCE OF EXTERNAL TRADE.... +0.13 
BUNKERS ....................... . 
STOCK CHANGES .................. . 
TOTAL CONSUMPTION .......•..•••.. 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ......• 

B. SECONDARY SOURCFS OF ENERGY 
PRODUCTION .................... . 
NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ....................... . 
STOCK CHANGES . 
TOTAL CONSUMPTION 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

013 

0.13 

+23.11 

23.11 
-6.73 
16.38 

TOTAL INTERNAL FINAL CONSUMPTION ... 0.13 16.38 

BREAKDOWN 
A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES ............... . 
of which Coal Mines & Washeries ....... . 

Electric Power Plants . ..•...... 

Coke Ovens ........ , ...... . 

Oil Refineries & Field Operation . , 

Losses ................. , . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ................. . 0.13 

of which Rood & Tramways ........... . 

Railroads . , .......... , ... . 0.13 
Waterways .. , ............. . 

Air ..................... . 

INDUSTRY ....................... . 
of which Mining & Quarrying .. , ... , ... . 

Fertilizer . ................ . 

Heavy Cl,emical ....... , ... , . 

Structural Cloy Products ....... . 

Cement ................. , . 

Iron and Stee I ....... , ...... . 
Non-ferrous ............... . 

Textiles .. , .............. . 

Other ................... . 

AGRICULTURE ................... . 
DOMESTIC ....................... . 
COMMERCIAL .................... . 
GOVERNMENT .................... . 
OTHER SECTORS .................. . 

TOTAL INTERNAL FINAL CONSUMPTION...... 0.13 

(I) Only quantities needed for energy purposes. 

7 26 

7.26 

9.05 

0.95 

0.26 
3.10 

4.67 
0.07 

O.Ql 

16.38 

414 
Q._} _ _r:__-___ --

+0.18 

0.18 

0.18 

0.18 

OF 

0.18 

0.18 

0.18 

+0.20 

0.20 

0.20 

0.20 

INTERNAL 

0.20 

0.20 

+4.80 

4.80 
-0.37 

4.43 

4.43 

FINAL 

1.13 
1.01 
0.02 

0.10 
1.36 

0.41 
1.53 

4.43 

0.53 0.10 0.65 

CONSUMPTION 

0.53 
0.53 

0.53 

0.10 

0.10 

0.10 

0.50 
0.48 
0.02 

0.05 

0.10 

0.65 

.. 

I 

r 

10 

0.95 

..... 
0.64 

0.31 
~ 
i 

II' ro• 

0 95 

Kerosene 

11 

1.52 

0.01 

1.51 

1.52 

LPG 

12 

Fuel 
Oil 

13 

0.66 

0.66 

Vapor• 
izing 
Oil & 

Ref. Fuel 

14 

0.02 

0.02 

0.66 0.02 

Manufoctured Gas 

Blast Coke 
Furnace Oven 

15 16 

Quantity less thon5 x 10' kcol not shown. 

Go• 
Works 

17 

+ ... t yolues not possible to isolate ond included in these figures. 

Electricity 

Non· 
Utility Utility 

18 

1.10 

1.10 

1.10 

1.10 

0.25 

0.07 

0.18 

0.01 

0.01 

0.68 

0.01 

0.04 

0.39 
0.24 
0.02 
0.06 
0.03 
0.05 

1.10 

415 

19 

0.08 

0.08 

0.08 

0.08 

0.01 

0.01 

0.07 

0.04 

0.03 

0.08 

Non.Comml. Fuels 

Dung 
(Q,y) 

20 

4.80 

4.80 

4.80 

4.80 

4.80 

4.80 

Fire· 
wood 

21 

28.20 

28.20 

28.20 

28.20 

28.20 

28.20 

Waste 
Products 

22 

7.00 

7.00 

7.00 

7.00 

7.00 

700 

Gro"ld 
Toto I 

23 

40.00 
23.24 

63 24 
-6.73 
56.51 

1.18 
5.18 

6.36 
-0.37 

5.99 

62.50 

0.25 

0.07 

0.18 

8.54 
1.01 
7.43 

0.10. 
11.34 

0.43 
41.79 
0.03 
0.12 

62.50 



TABLE 6-13 

PRODUCTION AND USES OF ENERGY SOURCES -JAMMU& KASHMIR -1960/1 
10" KILOCALORIES 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION .••.•..•..•.•...•...• 
NET BALANCE OF EXTERNAL TRADE .... 
BUNKERS ....•...•...•.......•... 
STOCK CHANGES .•....•...........• 

TOTAL CONSUMPTION ••..••.•.•...•• 
QUANTITIES TRANSFORMED .••..•...•• 
INTERNAL FINAL CONSUMPTION ..••.•• 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION .................... . 
NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ....................... . 
STOCK CHANGES .................. . 
TOTAL CONSUMPTION ............. . 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

Non· 
Non~ Metal- Metal· Total Aviation Coking Coking I urgica I lurgical Crude Oil Motor and Cool Coal Coke Coke Oil Products (2) Spirit Jet Fuel 

2 3 4 5 6 7 8 

PRODUCTION AND CONSUMPTION 

+0.22 

0.22 

0.22 

0.22 0.05 0,02 

~l' 

t 
~ T~ 

0.10 I 
BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES ............... . 

of which Cool Mines& Washeries ....... . 
Electric Power Plants .. ....... . 

Coke Ovens .... , ... , ...... . 

Gil Refineries & Field Operation .. 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ................. . 

of which Rood & Tramways ........... . 

Railroads ........ , ... , . , .. 

Waterways ................ . 

Air ..................... . 

INDUSTRY ....................... . 
of which Mining & Quarrying ... , .. , . , .. 

Fertilizer ... ....... , ...... . 

Heavy Chemica I ............ . 
Structural Cloy Products , ... , .. . 

Cement .................. . 

Iron and Steel., .... , .. , .... . 
Non-ferrous .............. 
Textiles ................. . 

Other ................... . 

AGRICULTURE ................... . 
DOMESTIC ....................... . 
COMMERCIAL .........•........... 
GOVERNMENT .................... . 
OTHER SECTORS .................. . 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

(I) Energy content of falling water assuming on overage efficiency of 85%. 

(2) Only quantities needed for energy purposes. 

416 

0.16 

0.14 

O.o2 

0.01 

0.05 

0.22 

0.05 
0.05 

0.05 

0.02 

0.02 

0.02 

.. 

0.09 
0.09 

0.01 

0.10 

I 

I 

Electricity 

Non·. 
·Utility· Utility 

18. 19 

0.04 1 

0.04 

-0.04 

0.04 
+0.01 

0.05 

0.05 

0.05 
0.05 

0.01 

0.01 

0.02 

0.02 

0.05 0.02 

,0.05 
0.05 

t Values not possible to isolate and included in t~ese figures. 

Quantity less thon5 x 10
9 

kcal not shown. 

417 

Non..Comml. Fuels 

Dung 
(Dry) 

20 

0.50 

0.50 

0.50 

0.50 

o.so 

0.50 

Fire· Waste Grand 
wood Products Total. 

21 22 23 

0.50. 1.40 

0.50 1.40 

0.50 1.40 

0.50 1.40 

0.50 1.40 

0.50 1.40 

2.44 

2.44 
-0.04 

2.40 

0.04 
+0.23 

0.27 

0.27 

2.67 

0.01 

0.01 

0.16 

0.14 

0.02 
0.02 

0.02 
0.01 
2.47 

2.67 



TABLE 6-14 
PRODUCTION AND USES OF ENERGY SOURCES- KERALA - 196011 

10" KILOCALORIES 

Coking 
Cool 

Non
Coking 
Coal 

2 

Metal· 
lurgical 
Coke 

3 

Non
Metal· 
lurglcal 
Coke 

CNdo 
Oil 

s 

Total 
Oil ·Motor 

Products (3) Spirit 

6 7 

Aviation 
ond 

Jet fuel 

8 

PRODUCTION AND CONSUMPTION 
A. PRIMARY SOURCES OF ENERGY 

PRODUCTION •....•...•...•...• • • • 
NET BALANCE OF EXTERNAL TRADE.... +0.13 
BUNKERS .•.•............•..•...• 
STOCK CHANGES .......•..••••.•.•. 

TOTAL CONSUMPTION •..• •• •. • • • • • • • 0.13 
QUANTITIES TRANSFORMED •..••.•..•. 
INTERNAL FINAL CONSUMPTION ••• • . . • 0.13 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION .................... . 
NET BALANCE OF EXTERNAL TRADE ... . 
BUN KEfiS ....................... . 
STOCK CHANGES .................. . 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTJ()I...... 0.13 

+0.92 

0.92 

0.92 

+0.30 

0.30 

0.30 

0.92 0.30 

+3.30 
-0.81 

2.49 

2.49 0.33 

HS(); LDO 
I 

9 10 

t~ 

j 

r 
O.Sl. 0.06 

Kerosene 

11 

0.80 

LPG 

12 

Fuel 
Oil 

13 

0.72 

Vapor• Manufactured Gas 
izing 
Oil & Blast 

Ref. Fuel . Furnace 

14 15 

0.01 

Coke 
Oven 

16 

Gas 
Works 

17 

A. CONSUMPTI()I BY THE ENERGY 
BREAKDOWN OF INTERNAL FINAL CONSU~JONS 

SECTOR AND LOSSES ............... . 
of which Coal Mines & Washeries .......• 

Electric Power Plants ......... . 
Coke Ovens ............... . 
Oil Refineries & Field Operation .. 

Losses .....•..•....•..... 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION .....•............ 

of which Road & Tramways •••••••••••• 

Railroads ................ . 
Waterways ••.•••.•••.•••••. 

Air ..............•.•..•.. 
INDUSTRY ....................•... 

of which Mining & Quarrying .......... . 

Fertilizer ................ , . 

Heavy Chemical ........•.... 

Structural Clay Products ...•.... 

CeiTient ..................• 

Iron and Steel .......... , ... . 

Non-ferrous .....•.•...... , . 
Textiles .......•.........• 

Other .................. .. 
AGRICULTURE ........•........... 
oa.IESTIC .•.••.•.....•.......•... 
COMMERCIAL ..•.............•.... 
GOVERNMENT ......•..•........... 
OTHER SECTORS .................. . 

0.13 

0.13 

TOTAL INTERNAL FINAL CONSUMPTION...... 0.13 

0.79 

0.79 

0.13 

0.07 

0.06 

0.92 

(1) Energy content of the follint woter GULming c.~ efficiency of 85~. 
(2) lnter-stvte sale. 

(3) Only ..-.rities needed for energy purpo1es. 

418 

0.30 

0.30 

0.30 

0.95 

0.78 

0.02 
0.1S 

0.63 

0.10 

0.81 

2.49 

0.33 
0.33 

0.33 

,j~ 
l~ 

071 0.01 

:.I 
0.14 

... 3.'01 0.14 

o.c 0.03 0.58 

0.01 ~02 

0.80 0.01 

0.80 0.72 0.01 

: Quantity less than 5 JC 10• kcal nat shown. 

I Voluos not pa&Siblo to isolate ond included in these ligures. 

Electricity 

Non· 
Utility Utility 

18 19 

0.59 
-0.59 

0.50 
+0.03' 

0.53 

0.53 

0.53 

0.11 

0.02 

0.09 

0.35 

0.06 
0.04 

0.01 

0.11 
0:01 
0.12 

0.02 
0.04 

0.01 

0.53 

~19 -

Non-Comml. fuels 

Dung Fire· Waste 
(Dry) wood Products 

20 21 22 

2.40 17.40 6.10 

2.40 17.40 6.10 

2.40 17.40 6.10 

2.40 17.40 6.10 

2.40 17.40 6.10 

2.40 17.40 6.10 

Gro'ld 
Total 

23 

26.49 
+ 1.05 

27.54 
-0.59 
26.95 

0.50 
+3.63 
-0.81 

3.32 

3.32 

30.27 

0.11 

O.Q2 

0.09 

1.87 
0.78 
0.94 
0.15 

1.41 

0.12 
26.75 

0.01 

30.27 



TABLE 6-15 

PRODUCTION AND USES OF ENERGY SOURCES- MADHYA PRADESH - 196011 
1011 KILOCALORIES 

Coking 
Cool 

Non· 
Coking 
Cool 

2 

M.tal· 
lurgical 
Coke 

3 

Non· 
Metal- • 

lurgicol 
Coke 

4 

Crude 
0;1 

5 

Total 
Oil Motor 

Products (3) Spirit 

6 7 

"PRODUCTION AND CONSUMPTION 
-.. PRIMARY SOURCES OF ENERGY 

PRODUCTION •....•..••.•.•.• : •.••• 
NET BALANCE OF EXTERNAL TRADE. . . . +8.57 
BUNKERS ................•...•... 
STOCK CHANGES ...•..•..•.•••••..• 
TOTAL CONSUMPTION •••••.••.•••••• 
QUA~TITIES TRANSFORMED .• · •.••.•.•• 
INTERNAL FINAL CONSUMPTION ..•.••. 

B. SECONDARY SOURCES OF ENERGY 
PRODUCT lOti ....................•. 
NET BALANCE OF EXTERNAL TRADE .... 
BUNKERS ..........•.....•.•.... ~ 
STOCK CljANGES . · .....•. • .........•. 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED ...•..•.... 
INTERNAL FINAL CONSUMPTION ....• • .•. 

8.57 
-6.78 

1.79 

TOTAL INTERNAL FINAL CONSUMPTION . . . . . • 1.79 

43.37 
-18.70 

-2.84 
21.83 
-3.73 
18.10 

18.10 

4.09 . 

+0.55. +0.10 

4.64 
-1.83 

2.81. 

2.81 

0.10 

0.10 

0.10 

+2.68 

2.68 
-0.10 

2.58 

2.58 0.41 

Aviation 
and 

Jet Fuel 

8 

0.08. 

HSDO LDO 

9 ' 10 

0.76 

I 
\,.-> 

0.25 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 
A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES ......•......... 
of which Cool Mines & Wosheries . · .....•. 

Electric Power Plants ........ . 

Coke Ovens ............... . 
Qil Refineries & Field Operatidn .. 

Losses ... · ............ ~ .. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ................. . 

of which Rood & Tromwoyls ........... . 

Railroads .. , .........•.... 

Waterways ....•............ 
Air ...................... 

0.79 

0.79 

2.10 
2.10 

11.20 

11.20 

INDUSTRY ........................ . 
af which Mining & Quarrying .......... . 

1.00 4.67. 2.81 

Fertilizer ................. 
Heavy Chemical ............ . 

Structural Clay Products . ...... . 

Cement .................. . 
Iron and Stee I . . . . . . . . . . . . . . . 

-Nan-ferrous ................ 
Textiles ................. . 

Other .............•...... 
AGRICULTURE . . . . . . . . . . . . . . . . . . . . 
Da.IESTIC ....................... . 
COMMERCIAL ......•....•...••..•. 
GOVERNMENT ......•.......... , ..• 
OTHER SECTORS .•.........•....... 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

1.00 

1.79 

0.40 
1.78 

1.77 
0.72 

0.13 

18.10 

(l)EnergycontentofthefallingwaterassuminoJnav ff" · f 
(2) Inter-State sale. erage e actency a 85~. 

(3) Only quantities needed for energy purposes. 

4ZO 

2.81 

2.81 

0.10 

0.10 

1.05 
0.97 

0.08 
0.29 

0.19 
1.05 

2.58 

0.41 
0.41 

0.41 

0.08 

0.08 

0.08 

0.13 0.13 

I 
0.07 ' 0.12 

"'- , rr 
0.761 0.25 

Kerosene 

11 

1.05 

0.01 

1.04 

1.05 

LPG 

12 

Fuel 
Oil 

13 

0.02 

0.02 

0.02 

Vapor· 
iting 
Oil & 

Ref. Fuel 

14 

0.01 

001 

0.01 

Manufactured Gas 

Blast 
Furnace 

15 

1.95 

1.95" 
-0.17 

1.78 

1.78 

0.42 

0.22 

0 20 

1.36 

1.36 

1.78 

Coke 
Oven 

16 

1.30 . 

1.30 
-0.08 

1.22 

1.22 

0.10 

0.10 

1.12 

1.12 

1.22 

Gas 
Works 

17 

Quantity less than 5 ~ 109 kcal not shown. 

+ t Volues not poSsible_ to isolate and included in these figures. 

Electricity 

Non· 
Utility Utility 

18 

0.03 1 

0.03 
-0.03 

0.41 
+0.02' 

0.43 

0.43 

0.43 

0.10 
0.01 
0.03 

0.06 

0.24 

0.10 

0.03 
0.11 

0.04 
0.02 
0.03 

0.43 

"4Zl 

19 

0.21 

0.21 

0.21 

0.21 

0.02 
0.02 

0.18 

0.05 
0.07 

0.05 
0.01 

0.01 

Non.Comml. Fuels 

Dung Fire· Waste 
(Dry) wood Products 

20 21 22 

8.90 30.50 10.30 

8.90 30.50 10.30 

8.90 30.50 10.30 

8.90 30.50 10.30 

8.90 30.50 10 30 

8.90 30.50 

Gro.,d 
Total 

23 

93.10 
-10.13 

-2.84 
80.13 

c10.54 
69.59 

7.96 

. 3.35 

11.31 
-1.18 

9.13 

78.72 

2.74 
2.13 
O.D3 
0.22 

0.36 

13.04 
0.97 

11.99 

0.08 
11.67 

0.19 
50.89 

0.02 



~ 

TABLE 6-16 

PRODUCTION AND USES OF ENERGY SOURCES- MADRAS_ 1960/1 I 10" KILOCALORIES 

Non- j_, Vapor~ Manufactured Gas Electricity Non-Comml. Fuels 
Non• Metal· Metal· Total Aviation izing 

Cok;ng Coking Jurgicol lurgicol Crude O;l Motor and Fuel o;l& Blast Coke Gas Non· Dung Fire· Waste Grand 
Cool Cool Coke Coke O;l Products 1 Spirit Jot Fuel HSoo 1.00 Kerosene LPG Q;l Ref. Fuol Furnace Oven Works Utility Utility (Dry) wood Products Toool 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

PRODUCTION AND CONSUMPTION 

A. PRIMARY SOURCES OF ENERGY 

PRODUCTION ..................... 1.81 1 7.20 33.40 10.40 52.81 

NET BALANCE OF EXTERNAL TRADE .... +0.46 t 10.52 10.98 

BUNKERS ...•................•.•• -0.06 -0.06 

STOCK CHANGES .....•......•.....• 

TOTAL CONSUMPTION ..•....••.•...• 0.46 10.46 1 .81 7.20 33.40 10.40 63.73 

QUANTITIES TRANSFORMED .•..•..•.•. -2.09 -1.81 ·3.90 

INTERNAL FINAL CONSUMPTION . . . . . . . 0.46 8.37 7.20 33.40 10.40 59.83 

B. SECONDARY SOURCES OF ENERGY 

PRODUCTION ············ ·········· 
1.90 0.03 1.93 

NET BALANCE OF EXTERNAL TRADE .... +0.12 +0.05 +5.78 

J 
l, i I I I 

-0.02 5.93 

BUNKERS . .- ...................... -0.70 
-0.70 

STOCK CHANGES ................... 

TOTAL CONSUMPTION ............... 0.12 0.05 5.08 1.88 0.03 7.16 

QUANTITIES TRANSFORMED ........... -0.10 [ ' -0.10 

INTERNAL FINAL CONSUMPTION ........ 0.12 0.05 4.98 1.88 O.D3 7.06 

TOTAL INTERNAL FINAL CONSUMPTION ...... 0.46 8.37 0.12 0.05 4.98 0.62 0.07 1.59 0.25 1.65 0.79 0.01 1.88 0.03 7.20 33.40 10.40 66.89 

BREAKDOWN OF INTERNAL FINAL 
I 

C 0 N SUMP T I 01 

A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES ................ 
0.38 0.38 

of which Cool Mines & Washeries ........ 
Electric Power Plants . ..... , ... 

0.05 0.05 

Coke Ovens ................ 
Oil Refineries & Field Operation .. 

,J_ ~- 0.33 
Losses ...... , .......... , . 0.33 .. 

IJ B. CONSUMPTION BY OTHER SECTORS 

TRANSPORTATION .................. 0.46 5.40 0.12 0.04 8'.18 
2.28 0.62 0.07 2 09 

of which Road & Tramways ............ 1.17 ,' 2.09 0.62 5.93 
Roilraods I 0.04 ................. 0.46 5.40 0.03 0.03 0.09 
Woterwoys ................. 0.09 0.09 0.07 
Air ...................... 

•1.,. 
INDUSTRY ........................ 

0.07 0.07 0.80 0.03 4.79 
2.90 0.12 0.94 O.QS 0.20 0.02 0.67 

of which Mining & Quarrying ........... 
Fertilizer . ................ , 0.07 
Heavy Chemical ............. 0.02 

Structural Clay Products .. , ..... 0.40 
Cement ................... 2.10 

0.10 

Iron ond Steel ..... , ......... 0.12 
Non-ferrous ................ 
Textiles .................. 0.07 

0.20 O.D2 

Other .................... 0.26 
0.48 0.01 

0.46 
AGRICULTURE .................... 0.07 0.05 

0.34 
52.83 

DOMESTIC ........................ 
0.12 0.14 7.20 33.40 10.40 

0.05 1.64 1.63 0.01 0.14 
COMMERCIAL ..................... 0.14 

0.11 
GOVERNMENT ..................... 0.07 

0.04 

OTHER SECTORS ................... 
~ ·' ! ft• 66.89. 

TOTAL INTERNAL FINAL CONSUMPTION ...... 1.88 0.03 7.20 . 33.40 10.40 

0.46 8.37 0.12 0.05 4.98 0.62 0.07 l.!P 0.25 1.65 0.79 0 01 

(1) Energy content of falling water assuming on overage Ff" · f Quantity less than 5.• 109 
kcal not shown. e 1c1ency o 85~ 

(2) Only quantities needed for energy purpous. · 

422 I 
~tVa lues not poss;ble to ;5 olote ondinclude.d ;n these ligures. 

423 



TABLE 6-17 

PRODUCTION AND USES OF ENERGY SOURCES- MAHARASHTRA..:. 1960/1 
. 10'2 KILOCALORIES 

Co"ing 
Cool 

·I 

Non• 
Coking 
Cool 

2 

Metal· 
lurgical 

Coke 

3 

Non· 
Metal' 

lurgicol 
Coke 

Crude 
Oil 

s 

Total 
Oil Motor 

Products (3) Spirit 

6 7 

Aviation 
and 

Jet <fuel 

8 

PRODUCTION AND CONSUMPTION 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION ..•••.••...•.....•••• 
NET BALANCE OF EXTERNAL TRADE .•.• 
BUNKERS ••.•.•...•......••..•.•• 
STOCK CHANGES .•.•.•...••••.••••• 
TOTAL CONSUMPTION ••.•••••••••••• 
QUANTITIES TRANSFORMED ..••••••••• 
INTERNAL FINAL CONSUMPTION .•••.•• 

9. S~CONOARY SOURCES OF ENERGY 
PRODUCTION ............•...•.... 
NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ..................... · · · 
STOCK CHANGES ................•... 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

t 1.60 

1.60 
-0.67 

0.93 

5.13 
t 17.08 
-0.06 
-p.06 
22.09 
-7.00 
15.09 

+0.30 

0.30 

0.30 

0.35 
+0.40 

0.75 

0.75 

TOTAL INTERNAL FINAL CONSUMPTION...... . 0.93 15.09 0.30 . 0.75 

BREAKDOWN OF INTERNAL FINAL 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES ..............•. 

of whictl Cool Mines & Wosheries ....... . 
Electric Power Plants , .. , .... . 
Coke Ovens ............ , .. , 
Oil Refineries & Field Operation 1. 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ..............•... 

of which Rood & Tramways ........... . 
Railroads ................ . 

Waterways ......... : ...... . 

Air ... ................. . 

INDUSTRY ........................ . 
of which Mining & Quarrying .......... . 

Fertilizer ...... , ... · .... .' .. . 

Heovy Chemical .. , ......... , 

Structural Clay Products .... , .. , 

Cement .................. . 

Iron and Steel ....... , .. , ... . 

Non-ferrous . ............... . 

TeKti~s ........ , .. , , .... . 

Otl-ler ... , ............... . 

AGRICULTURE ................... . 
DOMESTIC ........................ . 
COMMERCIAL .................... . 
GOVERNMENT ............ · ........ . 
OTHER SECTORS .................. . 

TOTAL INTERNAL.FINAL CONSUMPTION.: .... 

0.93 

0.93 

0.93 

0.26 
0.26 

9.30. 

9.30 

5.20 

0.26 

1.98 
2.96 

0 33 

15.09 

(1) Energy content of foiling water assuming on average efficiency of 85%. 
{2) Inter-State sole. 

{3) Only quantities needed for energy purposes. 
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0.30 

0.30 

0.15 

0.30 0.75 

43.78 
-21.20 
-1.30 
-0.60 
20.68 
-2.60 
18.08 

18.08 1.69 0.82 

CONSUMPTION 

2.72 

2.72 

4.11 
2.74 
0.02 
0.53 
0.82 
6.61 

0.51 
4.13 

18.08 

1.69 
1.69 

1.69 

0.82 

0.82 

0.82 

HSDO LDO 

9 10 

• 1.70 1.21 

-,l .... 

~.J \' 0.02 
1.115 
b.lll .. 
0.01 i 0.02 ... . , . 
0.49 0.81 

) 
0.1~ ' 0.38 ,, 

'~\Iff 
1.70 ' -1.21 

Kerosene 

11 

4.14 

0.07 

4.07 

4.14 

LPG 

12 

.0.06 

0.06 

. 0.06 

Fuel 
Oil 

13, 

5.74 

0.50 

0.50 

5.24 

5.74 

Vapor• 
iting 
Oil & 

Ref. Fuel 

14 

2.72 

. 2.72 

2.72 

2.72 

QuC.ntity less than S x 109 kcal not shown. 

Manufactured Gas 

Blast 
Furnace 

IS 

Coke 
Oven 

16 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

Gos 
Works 

17 . 

·. t t Values not possibl.e to isolate and included in the~e figu•••· . 

Electricity 

Non· · 
Utility Utility 

18 

.1.38' 

1.38 
. -1.38 

2.82 
. -0.032 

2.79 

2.79 

2.79 

0.49 

0.12 

0.04 
0.33 

0.31 
. 0.01 

0.30 

1.53. 

0.04 

0.06 

0.74 
0.69 
0.01 
0.23 
0.17 
0.05 

2.79 

425. 

19 

0.14 

0.14 

0.14 

0.14 

0.01 

0.01 

0.13 

0.04. 

0.06 
0.03 

0.14 

Non-Comml. fuels 

Dun~ Fire· . Waste 
(Qry) wood Producll 

20 21 22 

9.20 49.50 12.70 

9.20 .49.50 12.7P 

9.20 12.70 

po 49.50 12.70 

9.20 49.50 12.70 

9.20 49.50 12.70 

Grand 
Toto I 

23 

77.91 
18.68 
-0.06 
-0.06 
96.47 
-9.05 
87.42 

47.22 
-20.53 
-1.30 
-0.60 
24.79 
-2.60 
22.19 

109.61 

3.47 
0.26 
0.12 

2.76 
0.33 

14.66 
2.75 

10.56 
0.53 
0.82 

13.77 

0.52 
76.64 
0.17 
0.38 

109.61 



TABLE 6-18 
PRODUCTION AND USES OF ENERGY SOURCES- MYSORE- 196011 

lOu KILOCALORIES 

Coking 
Cool 

Non• 
Coking 
Cool 

2 

Metal· 
lurgical 

Coke 

3 

Non
Motol· 
lurgicol 
Coke 

• 

Cruclo 
Oil 

5 

Toto I 
Oil Motor 

Products (2) Spirlt 

6 7 

PRODUCTION AND CONSUMPTION 
A. PRIMARY SOURCES OF ENERGY 

PRODUCTION •••••••.••••••••••••• 
NET BALANCE OF EXTERNAL TRADE.... -_+0.27 +09 
BUNKERS ..•••••••.••••.••.•••••. 
STOCK CHANGES ••.••.••...•••••••• 
TOTAL CONSUMPTION • • • • • • • • • • • • • • • 0.27 4-39 
QUANTITIES TRANSFORMED • • • • . • • • • • . -0.57 
INTERNAL FINAL CONSUMPTION • • • • • • • 0.27 3.82 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION __ ........ _ •.. _ •.•.•. 
NET BALANCE OF EXTERNAL TRADE __ . _ 
BUNKERS ... - .... - ...... __ . _ •.... 
STOCK CHANGES ...... ____ ...•• _ ..• 
TOTAL CONSUMPTION. ___ ..•...•. __ _ 
QUANTITIES TRANSFORMED .•... , .• _ .. 
INTERNAL FINAL CONSUMPTION __ •.•... 

+O.SS 

0.55 
-0.18 

0.37 

+2-92 

2-92 
-0.10 

2-82 

Aviation 
ond 

Jot Fuel 

8 

TOTAL INTERNAL FINAL CONSUMPTION...... 0.27 3-82 0.37 2.82 0.39 0.05 

BREAKDOWN OF INTERNAL 
A_ CONSUMPTION BY THE ENERGY 

SECTOR-AND LOSSES_ ...•. _ .•.• _ .•.. 
of which Cool Mines & Washeriu ....... . 

Electric Power Plants ........ . 

Coke Ovens ............... . 

Oil Refineries & Field Operation .. 

LosHs ......... · ......... . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION- .... _ ... _ .. _ •... _ 0.27 vo 

of which Rood & Tramways ........... . 
Railroads . - - ... __ .. __ . __ . . 0.27 vo 
Waterways ................ . 

Air . .................... . 
INDUSTRY. __ - .. __ .. ___ . _ . _ . _ .... . L12 

of which Mining & Quarrying .......... . 

Fertilizer . ................ . 

Heavy Chemical ............. . 

Structural Cloy Products ....... . 

Cement .................. . L06 
Iron and Steel . , ........... , . 

Non-ferrous ............... . 

Textiles ...... , . , ........ . 0.06 
Other .. , ................ . 

AGRICULTURE ____ . ____ .. _______ __ 
DOMESTIC- _ . ___ ... ____ .. __ . _ . __ .. 
CDMME RCIAL ___ ... _ . __ .. _ . __ . _ . _ . 
GOVERNMENT __ .. __ . __ .. __ ....... _ 
OTHER SECTORS _ . ______ . _ . __ . _ .. _. 

TOTAL INTERNAL FINAL CONSUMPTION. _ .. __ 0.27 3.82 

(1} Energy content of foiling wat., assuming an average efficiency of 85%. 

(2) Only quontitiu needed for energy purposes. 

0.37 

0.37 

0.37 

FINAL CONSUMPTION 

1.30 
L24 

0.01 
0.05 
0.33 

0.19 
, LOO 

2-82 

0.39 
0.39 

0.39 

0.05 

0.05 

0.05 

' 10 

"'r 

0.97 m 

0.86 ~ 
0.85 f 
0.01 .. ) ~ 
0.03 .14 

0.08 0.11 

"" 0.97 

~ 

/( 
0.25 

Kerosene 

11 

LOO 

0.01 

ct.99 

LOO 

LPG 

12 

fuel 
Oil 

13 

0.15 

OJS 

OJ5 

Vapor· 
izing 
Oil& 

Rei. Fuel 

14 

0.01 

0.01 

0.01 

Manufactured Gas 

Blast 
Furnace 

IS 

Coke 
Oven 

16 

Gas 
Works 

17 

Quantity less than 5 X 1 Q9 kcal not shown. 

t + Values not possible to isolate and included in these figures. 

Electricity 

Non· 
Utility Utility 

18 

LOT' 

LOT 
-LOT 

0.88 
+0.04 

0.92 

0.92 

0.92 

0.15 

0.01 

0_14 

19 

0.09 

0.09 

0.09 

0.09 

0.59 0.09 
0.10 
0.02 

0.01 0.05 

0.24 

0.04 0.02 
0_18 0.02 

0.02 
0.07 
om 
0.07 

0.92 0.09 
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Non.Comml. Fuels 

Dung Fire· Waste 
(Dry) wood Products 

20 21 22 

6.00 32-50 8.00 

6.00 32.SO 8.00 

6.00 32.50 8.00 

6.00 32.50 8.00 

6.00 32.50 8.00 

6.00 32-50 8.00 

Grand 
Total 

23 

47.51 
4.66 

52.17 
-1.58 
50.59 

0.97 
3.51 

4.48 
-0.28 

4.20 . 

54.79 

0.15 

0.01 

0.14 

4.27 
1.24 
2.97 
0.01 
0.05 
2.50 

0.21 
47_57 
0.02 
0.07 

54.19 



TABLE 6-19 
PRODUCTION AND USES OF ENERGY SOURCES- ORISSA- 1960/1 

10" KILOCALORiES 

Non· ,J~ . Vapor· Manufactured Gas Electricity Non.Comml. FuelS 
Non· M~tol• Metal·. Total Aviation izing 

Co~ing Coking lurgicol lurgical Crude Oil Motor ond fuel Oil& Bl .. t Coke Gos Non- Dung Fire- Waste Grand 
Coal Cool Coke Coke Dol Products (3) Spirit Jet Fuel 

Hsoo \.DO. LPG Oil Ref. Fuel Furnace Oven Works Ut;lity Uti lit¥ (Dry) wood Product& Total 
Kerosene 

2 3 4 5 6 7 8 9 12 10 11 13 14 15 16 17 18 19 20 21 22 23 

PRODUCTION AND CONSUMPTION 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION ..................... 5.79 0.49 1 1.90 36.70 6.60 51.48 
NET s.t.LANCE OF EXTERNAL TRADE .•.• +5.80 -1.61 +4.19 
BUNKERS .•.•...•.........••.•..•.• 
STQCK CHANGES .. · ..•.•..•.•....•.• -0.32 -0.32 
TOTAL CONSUMPTION ••.•••••. ' •..•. 5.80 3.86 0.49 1.90 36.70 6.60 55.35 
QUANTITIES TRANSFORMED ..•..•••..• -5.73 -0.57 -0.49 -6.79 
INTERNAL FINAL CONSUMPTION ....... 0.07 3.29 1~90 36.70 6.60 48.56 . ... 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION 3.48 1.30 1.07 0.42 0.26 6.53 . . . . . . . . . . . . . . . . . . . . . 
NET B.t.LANCE OF EXTERNAL TRADE .... -0.43 +0.05 +0.84 ( + 0.04' ) .-0.04 0.49 

BUNKERS ........... · ............. ( +0.03 
) STOCK CHANGES , .................. 

TOTAL CONSUMPTION ... : . .......... 3.05 0.05 0.84 1.30 1.07 0.49 0.22 7.02 

QUANTITIES TRANSFORMED ........... -1.10 -0.45 -0.29 .:1 .84 

INTERNAL FINAL CONSUMP.TION ........ 1.95 0.05 0.84 0.85 0.78 0.49 0.22 5.18 

TOTAL INTERNAL FINAL CONSUMPTION ...... 0.07 3.29 1.95 0.05 0.84 0.18 0.85 0.78 0.49 0.22 1.90 36.70 6.60 53.74 
0.40 0.03 

BREAKDOWN OF INTERNAL FINAL CONSUMPTIO 
A: CONSUMPTION B.Y THE ENERGY 

SECTOR AND LOSSES ................ 0.26 0.13 0.06 0.99 
0.54 

of which Coal Mines & Wo~heries ........ 0.26 . 0.26 

Electric Power Plants ......... 
0.14 Coke Ovens · .... _ ............ I 0.14 

Oil Refineries & Field Operation ... il 0.59 Losses .. : ...... : .......... - ... )_.., 0.40 0.1:! 0.06 

B. CONSUMPTION BY OTHER SECTORS 
2.37 TRANSPORTATION ....•...... · ........ 0.07 1.98 0.32 0.18 

0.14 ~ 0.32 of which Road& Tramways ............ 0.32 0.18 0.14. 2.05 Railroads . . . . . . . . . . . . . . . . . 0.07 1.98 
Waterways ................• 

:1 
Air ................. •'• ... £ . ., 4.66 INDUSTRY ........................ 1.05 1.95 0.07 0.02 0.31 0.65 0.41 0.22 

of whi_ch Mining & Quorrying .02 0.03 . . . . . . . . . . . 
Fertilize~ .........••....... 0.07 . 
Heavy Chemical ............. 
Structural Cloy Products ......•• 0.33 
Cement ..... · ...... , ...•... 0.53 0.03 
.Iron and Steel ~ ......•....•... 1.95 0.31 0.65 0.10 0.15 
Non-ferrous ................ 0.19 
Textiles ................... 0.06 0.01 
Other .................... 0.06 0.09 0.06 

0.05 AGRICULTURE - .................. ·. 
0.05 0.03 6.60 45.47 

DOMESTIC ........................ · .02 0.02 1.90 36.70 

COMMERCIAL 
0.05 0.40 0.40 ............. · ........ 

GOVERNMENT ........... : ......... 
OTHER SECTORS ................... 

"" 
:n 1,90 36.70 6.60 53.74 

TOTAL INTERNAL FINAL CONSUMPTION ..... 0.07 3.29 1.~5 0.05 0.85 0.78 0.49 0.22 
0.84 0.18 0.19 t04 0.40 0.03 

(1) Energy content of foiling water assuming an efficiency of 85%. . 
(2) 0.04 is purchosefrom non-utilities and 0.03 is Inter-State soles. 

Quantity less thanS ·x 109 kcol not shown. 

(3) Only quantities needed for energy purposes. 

~ t 
Values not possible to isolo~e aAd included in these figure_s. 
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TABLE 6-20 
PRODUCTION AND USES OF ENERGY SOURCES- PUNJAB 1 

- 196011 
lOu KILOCALORIES 

Non· "'-Non• Metal· Metal• Total Aviation 
Coking Coking lurgicol lurgicol Crude Oil Motor and 

Coal Cool Coke Coke Oil Products" Spirit Jet Fuel HSDO 11.0° Kerosene 

2 3 4 s 6 7 -- II 8 9 10 

PRODUCTION AND CONSUMPTION 
A. PRIMARY SOURCES OF ENERGY 

PROOUCTION ••••••••••••••••.•••• 
NET BALANCE OF EXTERNAL TRADE .•.• +O.S3 + 14.30 
BUNKERS ••••••.•••••••.••.•••••• · 

,f, 
STOCK CHANGES •••••••••••••••••.• 
TOTAL CONSUMPTION ••••••••.•••••• O.S3 14.30 
QUANTITIES TRANSFORMED ••••••••••• -2.82 
INTERNAL FINAL CONSUMPTION ....... 0.53 11.48 

8. SECONDARY SOURCES OF ENERGY 
PROOUCTION ..................... 
NET BALANCE OF EXTERNAL TRADE .... +0.61 +I.SS +4.17 

j j 1,r1 I 
BUNKERS ....•................... 
STOCK CHANGES ......•............ 
TOTAL CONSUMPTION ............... 0.61 I.SS 4.17 
QUANTITIES TRANSFORMED ........... -0.10 
INTERNAL FINAL CONSUMPTION ........ 0.61 I.SS 4.07 

TOTAL INTERNAL FINAL CONSUMPTION ...... 0.53. 11.48 0.61 1.55 4.07 0.77 0.42 1.23 0.34 1.13 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 
A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES ..............•. 
of which Coal Mines & Wosheries ....... . 

Electric Power Plants ........ . 

Coke Ovens; ............. , .. 
Oil Refineries & Field Operation .. 
Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ..•..••..•...•.... 

of which Rood & Tromwoys .......•...• 
Railroads ....... , ........ . 

Waterways ................ . 

Air ..................... . 
INDUSTRY ....................... . 

of which Mining & Quarrying .......... . 

Fe,rtilizer . ................ . 

Heavy Chemica I . , .... , ... , .. 
Structural Clay Products ....... . 

C. .. nt .................. . 

Iron and Steel .... , . . . . . . . . 

Nan-fenous ............... . 
Textiles ...... · ........... . 

Other ................... . 
AGRICULTURE ................•.... 
DOMESTIC ....•................... 
COMMERCIAL .................... . 
GOVERNMENT .. : ..............••.• 
OTHER SECTORS .................. . 

TOTAL INTERNAL FINAL CONSUMPTION ..... 

0.53 

0.53 

0.53 

(1) Energy content of fallint wat., assuming on efficie'ncy of 85~. 
(2) lncludu Delhi & Hi..,chol Pradesh 
(3) 0.03 is Inter-State sole. 

(C) Only .,antltiea needed for energy purpose1 . 
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4.90 

4.90 

5.00 0.61 

0.26 

1.38 
0.99 

0.61 

0.40 
1.97 
0.53 

I.SS 

I. OS 

11.48 0.61 I.SS 

- ~·..,;. 

2.14 0.77 0.42 0.95 l 
1.69 0.77 0.92. i 

0.03 0.03 I 
<I""" 

0.42 0.42 

I·· 0.02 0.49 0.13 

0.27 0.15 
0.12 

1.11 
1.17 

':> d 

4.07 0.77 0.42 1.23 
0.34 1.13 

~ ' 

VaPor· Manufactured Gas E lec:tricity Non.Comml. Fuels 
izing 

Fuel Oil& Blast Coke Gos Non· Dung Fire· Waste Grond 

Oil Ref. Fuel Furnace Oven Works Utility Utility (Ory) wood Products Total 
LPG 

12 13 14 IS 16 17 18 19 20 21 22 23 

0.981 12.50 25.30 7.00 45.78 
14.83 

0.98 .12.50 25.30 7.00 60.61 

-0.98 -3.80 
12.50 25.30 7.00 56.81 

1.10 O.IS 1.25 

-0.031 6.30 

I I 1.07 0.15 7.55 
-0.10 

1.07 0.15 7.45 

1.07 O.IS 12.50 25.30 7.00 64.26 
0.03 0.12 0.03 

0.25 
0.25 

0.02 
0.02 

0.23 
0.23 

0.02 
7.59 
1.69 
5.48 

0.02 

0.42 

0.15 
6.66 

0.41 
0.12 

0.04 

0.03 0.03 

0.03 o.os 
0.35 0.03 0.87 
0.07 

25.30 7.00 47.66 
0.14 12.50 0.12 
0.12 1.11 0.03 0.03 

0.06 

25.30 7.00 64.26 
1.07 0.15 12.50 

0.03 0.12 0.03 

Quantity less than S x 10' kcol is not shown. 

Values not possible to isolate and included in these figures. 
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Coking 
Coal 

TABLE 6-21 
PRODUCTION AND USES OF ENERGY SOURCES- RAJASTHA~ - 1960/l 

lOu KILOCALORIES 

Non· 
Coking 
Coal 

Metal
lurgical 

Coke 

Non
Moral· 
lurgical 
Coke 

Crvdo,. 
Oi_l 

Total 
Oil Molar 

Producls (2) Spiril 

, 
""- Keroune LPG 

Fuel 
Oil 

Vapor~ 
izing 
Oil & 

Ref. Fuel 

Manufactured Gas 

Blast 
Furnace 

Coke 
Oven 

Gas 
Works 

Electricity Non~ominl. fuels 

Non· 
Utility Utility 

Dung fire· Waste 

2 3 4 5 6 7 

Aviation 
and 

Jer Fuel 

8 

(Dry) wood Products HSDO LDD 

9 
}i-0-----1-1----~12~----~13~--~1~4----~15~--~1~6----~17~--~1~8----~19 ______ 2_o _____ 2_1 ______ 

22
------

23
--

Grand 
Total 

PRODUCTION .AND CONSUMPTION 

A. PRI~RY SOURCES OF ENERGY 
PRODUCTION ••••••••••••.••.•••••• 
NET BALANCE OF EXTERNAL TRACE ••••• +0.53 
BUNKERS ••••••••••••••.•.••••••• 
STOCK CHANGES .•.•••• • ••••••••••• 
TOTAL CONSUMPTION • • . • • • • • • • • • • • • 0.53 
QUAN.TITIES TRANSFORMED , ••••••••• • 
INTERNAL FINAL CONSUMPTION • • • • • • • 9.S3 

B. SECOt«>ARY SOURCES OF ENERGY 
. PROOUCTION .. · ..........••••..•••• 
NET BALANCE OF EXTERNAL TRACE .••. 
BUNKERS ....•••.••.•.••.•.••.•.. 
STOCK CHANG~S ...••.•••.••....... 
TOTAL CONSUMPTION •. ; ....•.••.•.. 
QUANTITIES TRANSFORMED .•. ; ....•.. 
INTERNAL FINAL CONSUMPTION ........ . 

9.34 
+9.15 

9.49 
-1.36 

8.13 

TOTAL INTERNAL FINAL CONSUMPTION....... 0.53 8.13 

B R E A K D 0 W_N . 0 F 
A. CONSUMPTION BY-THE ENERGY 

SECTOR AND LOSSES •........•...••• 
of which Coal Mines & Was~ries .....•.• 

Electric Power Plants . , ... , ... 
Coke Ovons ......... · •..•... 
Oil Refineries & Field Operation~ . . 

Losses ....... : .......... . 

B. CONSUMP.TION BY OTHER SECTORS 
TRANSPORT AT ION .... : . •..•....••.• 

of which Road & Tramways ....... , ... . 
Railroads ................ . 

Waterways ......•....••..•.• 

Air .. ~ .. ..... , ..... , .• , .. 
INDUSTRY .....••.............•..• 

of which Mininv & Quarrying ..........• 
Fertilizer . ......... , ...... . 

Heavy Chemical .........• , .. 

Structural Clay Products ....... . 
Cement .... · .............. , 
Iron and Stee I .............. . 
Non.ferrous ............... . 

Textiles ................. . 

Other .................... . 
AGRICULTURE ........•.•......... 
DOMESTIC ....•....•. : ...•• : ..••.• 
COMMERCIAL •..........•..••.••.. 
GOVERNMENT ..•.....•............ 
OTHER SECTORS ....•.............. 

0.53 

0.53 

TOTAL INTERNAL FINAL CONSUMPTION...... 0.53 

(1) 0.02 is b'lter·Stote saCe. 

(2) Only .,anti ties needed for energy pu~ses. 

43Z 

5.50 

5.50 

2.24 

0.13 

0.07 
1.58 

0.26 
0.20 
0.13 

0.26 

8.13 

+0.06 +0.10 

0.06 . 0.10 

0.06 0.10 

0.06 0.10 

INTERNAL 

0.06 

0.06 

0.10 

0.06 0.10 

+1.49 

1.49 
-0.10 

1.39 

1.39 

FINAL 

0.61 
0.59 
0.01 

0.01 
0.20 

• 0.11 

0.47 

1.39 

0.30 0.01 0.35 

CONSUMPTION 

0.30 
0.30 

0.01 

0.01 

0.30 
0.29 
0.01 

0.05 

' 

J r 
J 
(a 
I ., 
' 

1 
r 
('" 

' ---~78 
0.30 0.01 0.35 

0.45 0.08 0.02 

0.08 

0.45 0.02 

0.45 0.08 0.02 

Quantity less than S x 10 11 not shown. 

t t Values nor possible Ia lsolale ond included inlhou ligures. 

0.09 
+0.02 1 

0.11 

0.11 

0.11 

0.02 

0.02 

0.01 

0.01 

0.03 

0.01 
0.02 

0.02 
0.01 
0.02 

0.11 

433 

0.12 

0.12 

0.12 

0.12 

0.01 

0.01 

0.11 

0.10 

0.01 

0.12 

5.50 24.50 

5.50 24.50 

5.50 24.50 

5.50 24.50 

5.50 24.50 

5.50 24.50 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

37.84 
9.68 

47.52 
-1.36 
46.16 

0.21 
1.67 

1.88 
-0.10 

1.78 

47.94 

0,02 

0,02 

6.66 
0.59 
6.06 

0.01 
2.64 

0.24 
38.09 
0.01 
0.28 

47.94 



I ,....U ...... v•4,4 

PRODUCTION AND USES OF ENERGY SOURCES-UTTAR PRADESH 
10" KILOCALORIES - 19601 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION ••..•.•.••..........• 

Coking 
Cool 

NET BALANCE OF EXTERNAL TRADE... . t 1.45 

BUNKERS ..••.....•.•.....•...... 
STOCK CHANGES .•.......... • ·. • · · · 
TOTAL CONSUMPTION .•.••.••..•.. ·. 
QUANTITIES TRANSFORMED ••••• • •.. · • 
INTERNAL FINAL CONSUMPTION •••..•. 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION .......•............. 

NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ..................... · ·. 
STOCK CHANGES .................. . 
TOTAL CONSUMPTION •.............. 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTION. 

145 

145 

145 

Non· 
Coking 
Cool 

2 

Metal· 
lurgical 

Coke 

3 

Non· 
Metal· 

lurgicol 
Coke 

4 

PRODUCTION 

t29 33 

29 33 
-5 38 
23.95 

23.95 

t0.55 

0 55 

0.55 

0.55 

t0.80 

0.80 

0 80 

Crude 
Ool 

5 

AND 

BREAKDOWN OF 

0.80 

INTERNAL 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES ............... . 

of which Cool Mines & Washe-ries ....... . 

EleCtric POW"er Plants ....... .. . 

Coke OYens ............... . 

Oil Refineries& Field Operation .. . 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION. . . . . . . . . . . . . . . . . . 1.45 

of which Road & T romwoys ........... . 

Railroads . . . . . . . . . . . . . . . . . 1.45 

Waterways ..... _ .......... . 

Air ........ ............. . 

INDUSTRY ....................... . 
of which Mining & Quarrying .......... . 

Fertilizer ................. . 

Heayy Chemical ............ . 

Structural Cloy Products ....... . 
Cement ..... : . ...... , .... . 

Iron ond Steel .. , ........... . 

Non -ferrous ............... . 

Textiles ...... , .......... . 
Other .. . 

AGRICULTURE ................... . 
DOMESTIC. ..... . 

COMMERCIAL .................... . 
GOVERNMENT ................. . 
OTHER SECTORS .............. . 

TOTAL INTERNAL FINAL CONSUMPTION. 145 

0) Energy content of lolling water 055 . . 
umrng an er·•cJency of 85%. 

{2) Only quantities needed for ener!N purposes. 

434 

16.40 

16.40 

6.57 

0.59 

1.84 
0.46 

112 
2.56 
046 

0.52 

23.95 

0.55 

0.55 

0.80 

0.55 0.80 

Total 
Oil Motor 

Products (2) Spirit 

Aviation 
ond 

Jet fuel 

6 8 

CONSUMPTION 

7 

+4.52 

4 52 
-0.10 

4.42 

r 
Hs~· 

LDO 

10 

... ..-

4.42 0.51 0.40 1.12 r 
FINAL 

1.83 
1.31 

0.11 
0.01 
040 
0.42 

0.34 
1.83 

4 42 

' CONSUMPTIQt 
0.49 

I 

0.51 
0.51 

0.51 

0.40 

0.40 

0.40 

0.9{1 

0.10 0.01 0.801 

"f: 
0.11 

I 
0.22 

0.49 

Kerosene 

11 

1.83 

0.02 

1.81 

1.83 

LPG 

12 

Fuel 
Oil 

13 

0.05 

0.01 

0.01 

0.04 

Vapor·. 
izing 
Oil & 

Ref. Fuel 

14 

0.02 

0.02 

0.0 5 0.02 

Manufactured Gas 

Blast 
Furnace 

15 

Coke 
Oven 

16 

Gos 
Works 

17 

Quantity less thanS ._ 109 not shown. 

' t Volues not possible to 1solote ond included in these _figures. 

Electricity 

Utility 

18 

0.45 1 

0.45 
-0.45 

1.07 

1.07 

1.07 

1.07 

0.24 

0.05 

0.19 

0,03 

0.03 

0.40 

0.01 

0.13 
0.26 
0.17 
0.11 
0.06 
0.06 

1.07 

435 

Non· 
Utility 

19 

0.14 

0.14 

0.14 

0.14 

0.02 

0.02 

0.12 

0,02 

0.03 

0.01 
0.06 

0.14 

Non.Comml. fuels 

Dun" 
(Dry) 

20 

34.90 

34.90 

34.90 

34.90 

34.90 

34.90 

Fire· 
wood 

21 

57.20 

57.20 

57.20 

57.20 

57.20 

57.20 

Waste 
Products 

22 

24.90 

24.90 

24.90 

24.90 

24.90 

24.90 

Grond 
Toto I 

23 

117.45 
30.78 

148.23 
-5.83 

142.40 

1.21 
5.87 

7.08 
-0.10 

6.98 

149.38 

0.24 

0.05 

0.19 

19.73 
1.31 

18.01 
O.ol 
0.40 
8.06 

0.97 
119.74 

0.06 
0.58 

149.38 



IAHLtOh·ilu----------------. ..... 

PRODUCTION AND USES OF ENERGY SOURCES- UTTAR PRADESH- 1960/1 
10" KILOCALORIES 

Coking 
Coal 

Non~ 

Coking 
Cool 

2 

Metal· 
lurgical 

Coke 

3 

Non· 
Metal
lurgical 
Coke 

4 

Crude 
Oil 

5 

Total 
Oil Motor 

Products <2> Spirit 

6 7 

Aviation 
ond 

Jet Fuel 

8 

HSQf 

9 LDO 

PRODUCTION AND CONSUMPTION 
10 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION ...••.••••.........•• 
NET BALANCE OF EXTERNAL TRADE. . . . + 1.45 
BUNKERS .....••..•...•..•..••... 
STOCK CHANGES ......•..•.....•... 
TOTAL CONSUMPTION ..•.....•.••.•. 
QUANTITIES TRANSFORMED .•••..•••.• 
INTERNAL FINAL CONSUMPTION .••.••• 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION 

NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ....................... . 
STOCK CHANGES .................. . 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTION. 

1.45 

1.45 

1.45 

+29.33 

29.33 
-5.38 
23.95 

23.95 

BREAKDOWN 
A. CONSUMPTION BY THE ENERGY 

SECTOR AND LOSSES ............... . 
of which Cool Mines & Wosheries ....... , 

Electric Power Plants, ........ . 

Coke Ovens ............... . 

Oil Refineries& Field Operation .. . 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ................. . 1.45 

of which Rood & T romways .......... , . 

Roihoods ................ · 1.45 
Waterways ................ . 

Air ..................... . 
INDUSTRY ....................... . 

of which Mining & Quarrying , , ..... , .. , 

Fertilizer . ................ , 

Heavy Chemical ............ . 

Structural Cloy Products ....... . 
Cement ..... ." ............ . 

Iron and Stee I . . . . . . . . . . . . .. . 
Non-ferrous ............... . 

Textiles ................. . 

Other ...................• 

AGRICULTURE ................... . 
DOMESTIC ....................... . 
COMMERCIAL .................... . 
GOVERNMENT .................... . 
OTHER SECTORS ................ · .. . 

TOTAL INTERNAL FINAL CONSUMPTION... 1.45 

0) Energy content of falling water assuming an er•1ciency of 85%. 

(2) Only quantities needed for energy purposes. 

434 

16.40 

16.40 

6.57 

0.59 

1.84 
0.46 

1.12 
2.56 
0.46 

0.52 

23.95 

+0.55 

0.55 

0.55 

0.55 

OF 

0.55 '. 

0.55 

0.55 

+0.80 

0.80 

0.80 

0.80 

INTERNAL 

0.80 

0.80 

+4.52 

4.52 
-0.10 

4.42 

4.42 

FINAL 

1.83 
1.31 
0.11 
0.01 
0.40 
0.42 

0.34 
1.83 

4.42 

r 
•• 

0 51 0.40 1.12 r 
C 0 N S U M P T I 0~ 

0.49 

0.51 
0.51 

0.51 

0.40 

0.40 

0.40 

0.90 I 0.80 
0.10 0.01 

0.10 '">0.01 

0.26 

0.12 

0.22 

0.49 

Kerosene 

II 

1.83 

0.02 

1.81 

1.83 

LPG 

12 

Fuel 
o;l 

13 

0.05 

0.01 

0.01 

0.04 

0.05 

Vapor·. 
izing 
Oil & 

Ref. Fuel 

14 

0.02 

0.02 

O.o2 

Manufactured Gas 

Blast 
Furnace 

15 

Coke 
Oven 

16 

Gos 
Works 

17 

Quantity less than 5 x 109 not shown. 

f ~ Values not possible to isolote ond included ;n these Ugures. 

Electricity 

Non• 
Utility Utility 

18 

0.45 1 

0.45 
-0.45 

1.07 

1.07 

1.07 

1.07 

0.24 

0.05 

0.19 

0.03 

0.03 

0.40 

0 01 

0.13 
0.26 
0.17 
0.11 
0.06 
0.06 

1.07 

435 

19 

0.14 

0.14 

0.14 

0.14 

0.02 

0.02 

0.12 

0.02 

0.03 

0.01 
0.06 

0.14 

Non.Comml. Fuels 

OunQ 
(Dry) 

20 

34.90 

34.90 

34.90 

34.90 

34.90 

34.90 

Fire· 
wood 

21 

57.20 

57.20 

57.20 

57.20 

57.20 

57.20 

Waste 
Products 

22 

24.90 

24.90 

24.90 

24.90 

24.90 

24.90 

G,.nd 
Total 

23 

117.45 
30.78 

148.23 
-5.83 

142.40 

1.21 
5.87 

7.08 
-0.10 

6.98 

149.38 

0.24 

0.05 

0.19 

19.73 
1.31 

18.01 
0.01 
0.40 
8.06 

0.97 
119.74 

0.06 
0.58 

149.38 



TABLE 6-23 
PRODUCTION AND USES OF ENERGY SOURCES- WEST BENGAL- 1960/1 

lOu KILOCALORIES 

Coking 
Cool 

Non· 
Coking 
Coal 

Metal· 
lurgicol 

Coke 

Nan
Metal· 

lurgicol Crude 
Cake . on 

Total 
On (3) Motor 

Products Spirit 

Aviation 
and 

Jet Fuel 

I 

~ 
;r 

' LJ)() Kerosene LPG 
Fuel 
Oil 

Manufactured Gas 
iting 
Oil & Blast 

Ref. Fuel Furnace 
Coke 
Oven 

Gos 
Works 

Electricity 

Utility 
Non· 

Utility 

Non.Comml. fuels 

Dung 
(Dry) 

Fire· 
woad 

Waste 
Products 

Grand 
Total 

~oo,·_ :=----------------~--~--~~--~--~---:--~~~~--~--~ 
-------------------------------------------~ 10 11 12 13 14 IS 16 17 18 19 20 21 22 23 

2 3 4 s 6 7 8 

PRODUCTION AND CONSUMPTION 

A. PRIMARY SOURCES OF ENERGY 
PRODUCTION • . • • . . • • . • . . . . . • • • • • . 4.50 102.03 
NET BALANCE OF EXTERNAL TRADE. • • • +21.10 -63.60 
BUNKERS ...•.•..••.•.......•.••. 
STOCK CHANGES ....•..•.•..••••..• 
TOTAL CONSUMPTION •••••...•.••••• 
QUANTITIES TRANSFORMED .•••.••••.• 
INTERNAL FINAL CONSUMPTION •••••.• 

B. SECONDARY SOURCES OF ENERGY 
PRODUCTION •.................... 
NET BALANCE OF EXTERNAL TRADE ... . 
BUNKERS ....................... . 
STOCK CHANGES .................. . 
TOTAL CONSUMPTION .............. . 
QUANTITIES TRANSFORMED .......... . 
INTERNAL FINAL CONSUMPTION ....... . 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

-0.47 
25.13 

-18.30 
6.83 

6.83 

-0.38 
-2.20 
35.85 
-9.95 
25.90 

25.90 

10.68 

-0.30 

+0.12 
10.50 
-4.46 

6.04 

6.04 

0.90 

+4.15 

5.05 

5.05 

5.05 

+7.17 
-0.70 

6.47 
-0.10 

6.37 

6 37 1.20 0.59 

BREAKDOWN OF INTERNAL FINAL CONSUMPTION 

A. CONSUMPTION BY THE ENERGY 
SECTOR AND LOSSES ...... . 

of which Cool Mines & Washeries 

Electric Power Plants . , ...... . 

Coke Ovens ....................... . 

Oil Refineries & Field Operation . . , 

Losses .................. . 

B. CONSUMPTION BY OTHER SECTORS 
TRANSPORTATION ....••.•....•.. 

of which Rood & Tramways ........... . 
Roi !roods .. , ....... , ..... . 

Waterways ................ . 

Air ..................... . 

INDUSTRY ....................... . 
of which Mining & Quarrying ........ , . , 

Fertilizer . ................ . 

Heavy Chemical , . , ......... . 

Structural Cloy Products .. ..... . 

Cement .................. . 

Iron and Stee I ....... , ...... . 
Non-ferrous .... , .......... . 

Textiles ......... , ....... . 

Ottler ................... . 

AGRICULTURE ................... . 
DOMESTIC ....................... . 
COMMERCIAL .................... . 
GOVERNMENT .................... . 
OTHER SECTORS .................. . 

TOTAL INTERNAL FINAL CONSUMPTION ..... . 

0.20 
0.20 

1.63 

1.63 

5.00 

5.00 

6.83 

(1) Energy content of falling water assuming an efficiency of 85%. 
{2) 0.41 is Inter-State sale. 

(3) Only ~anti ties needed for energy purposes. 
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5.27 
5.27 

11.44 

9.86 
1.58 

7.75 

0.13 

092 

0.40 
6.30 

0.46 
0.98 

25.90 

6.04 

6.04 

6.04 

5.05 

5.05 

2.50 
1.86 
0.01 
0.04 
0.59 
1.50 

0.22 
2.15 

6.37 

1.20 
1.20 

1.20 

0.59 

0.59 

0.59 

r 
I 

r 
106 

0.68 
0.66 

027 

0.01 

0.02<-,. O.Ql 
( 

0.15 0.27 

t 

0.11 0.11 

I' 
I '"~,; :r 

1.06 0.27 

2.15 

0.02 

2.13 

2.15 

1.08 

O.Q2 

0.01 
0.01 

1.06 

1.08 

0.02 

0.02 

0.02 

4.45 

4.45 
-1.26 

3.19 

3.19 

1.34 

0.33 

1.01 

1.85 

1.85 

3.19 

4.12 

4.12 
-0.38 

3.74 

3.74 

0.71 

OM 

0.62 

2.90 

2.90 

0.13 

3.74 

Quantity less than 5 x 10' kcal not shown. 

0.16 1 

0.16 
-0.16 

1.99 
+0.41' 

2.40 

2.40 

2.40 

0.31 
0.10 
0.11 

0.10 

0.14 
0.04 
0.10 

0.09 

0.10 
0.02 
0.51 
0.72 

0.31 
0.10 
0.10 

2.40 

0.53 

0.53 

0.53 

0.53 

0.02 

0.02 

0.37 

0.02 

0.17 
0.06 
0.04 
0.08 

0.14 

0.53 

+ t Valuea not pauible to Isolate and Included in these figures. 
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7.20 37.50 10.40 

7.20 37.50 10.40 

7.20 37.50 10.40 

7.20 37.50 10.40 

7.20 37.50 10.40 

7.20 37.50 10.40 

161.79 
-42.50 
-0.38 
-2.67 

116.24 
-28.41 

87.83 

22.67 
11.43 
-0.70 
+0.12 
33.52 
-6.20 
27.32 

115.15 

7.83 
5.57 
0.11 
0.42 

1.73 

15.73 
1.90 

11.62 
1.62 
0.59 

26.85 

0.22 
62.74 

0.56 
1.08 
0.14 

115.15 



TABLE 6-24 

ENERGY CONSUMPTION IN INDIA ey PRIMARY SOURCE (I) 
1 esJ.-4-lS&D.'I 

12 
1 0 ki tocalories 

Hydro Total Non-Commercial Fuels 
Yeer Coel Oi I Power Com111erc i a I I rand 

(3) (2) Sources Dune Firewood Ioria Products Total Total 

195314 217.8 34.8 2.9 255.5 111.2 406.0 124.D 841.2 898.7 

1954, 217.7 39.2 3.3 260.2 114.2 412.0 127.0 653.2 813.4 

1955/5 224.2 43.6 3.8 271.6 117. 3 417.0 130.0 664.3 835.9 

1956/7 238.0 47.6 4.3 289.9 120.2 423.0 133.5 876.7 866.6 

1957/8 265.4 52.2 5.1 322.7 123.5 429.9 137.0 690.4 I 013.1 

1958/9 279.3 55.7 5.9 340.9 126.7 436.0 141.D 703.7 1044.6 

1959/50 280.6 61.3 7. I 349.0 128.0 452.0 142.0 722.0 I 071.0 

1960/1 320.4 67.4 7.8 395.6 129.8 470.0 144.0 743.8 1139.4 

(I ) Total internal consu11ption excluding internation3l ocezHl goina vessels (bun-ers), takina account of lht 
b1lence of foreiKn trade end stock chsngas in primary and secondary forms of 
enerar petroleu• products. 

enerar end tlcludina non-

(2) Eneray content of the fa!l ina watec assumin1 an averaee efficiency of 85\. 

(3) Includes pgwer alcchol (s substitute fual deriwad fro111 mol.!lsses) eQuivalent to 0.3, 0.3. 0.2, & 0.2 

1012 . . 
kcal 1n 1957.'58, !fEB,-59, 1959160 & t9SO,.B1 respectively 

UBLE 6-25 

CONTRIBUTION OF THE VARIOUS FORMS OF PRIMARY ENERGY TO THE TOTAL CONSUMPTION Of PRIMARY ENERGY IN INDIA 
PERCENTAGES 

Year Coal Oi I Hydro 
Other For•s 

(Non-co .. ercial Sources) Totti 
1953/4 24.3 3.9 0.3 71.5 I 00 
1954, 23.8 4.3 0.4 71.5 I 00 
1955/tl 24.0 4.7 0.4 71.0 100 
1958/7 24.8 4.9 0.4 70.0 106 
1957/1 28.2 5.2 0.5 68.1 100 
1958/8 28.7 5.3 0.6 67.4 100 
1958/60 28.2 5.7 0.7 87.4 100 
1 G&0/1 28.1 5.8 0.7 65.3 100 
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TABLE 8-28 

ENERGY CONSUMPTION IN INDIA BY INDIGENOUS PRIIARY SOURCE AND IIPORTS 
1853/4 • 1880/1 

lnd 11enoua Production 
1012 kilocalorlea 

Coal Oil Hydro Other Total Net l•porls 
Year Products Power forms of Total Net Stock Bunkers Internal 01 ~ of 

(I ) (2) Ener IY t•ports Chana•• • Canau•pt i on•• Total Consu"· 
(1) PI ion. 

1953/4 238.1 2.0 2.8 U1.2 882.2 22.0 ·2.3 ·5.2 888.7 2.45 

1854/5 241.8 3. 1 3.3 853.2 901.5 28.8 ·12.0 ·4.9 913.4 3.15 

1855/8 250.4 3.8 3.8 884.3 922.1 34.8 ·18.8 ·4.4 835.8 3. 72 

1956/7 262.7 4. 1 4.3 878.7 947.8 38.8 ·12. 7 ·5.3 968.8 3.81 

"" "" oJ:> 
1957/8 288.8 4.7 5. 1 890.4 987.0 42.2 ·10.8 ·5.5 1 013. 1 4.17 

1958/9 300.3 4.8 5.9 703.7 1014.7 45.6 ·10.7 ·5.0 1044.8 4.37 

1959/60 310.3 4. 7 7. 1 722.0 1044.1 53.4 ·21. 9 -4.6 1071.1 4.99 

1980/1 358.4 4.8 7.8 743.8 1112.8 80.4 ·28.7 ·5. 1 1139.4 5.30 

•( . ) put to stocks. 
( + ) taken from stocks. 

•• Excludlnl consu•ption b' International ocean aoin& vessels (bunkers). 

( 1 ) Includes power alcohol (I aubatltute fuel derived from •olasaea) equivalent to 0.3, 0.3, 0.2 & 0.2 12 keats in 1957/8,195!. 9, 1959/60 & 
1960/1 respective I y. 

(2) Energy content of the fall ina water assumin& an averaae efficiency of 85%. 



"" "" 0 

TABLE 8-27 

1/ 
FINAL CONSUMPTION OF THE VARIOUS FORMS OF PRIMARY & SECONDARY ENERGY IN INDIA. 

1953/4 - 1960/1 

12 
KCALS 10 

Co kina Non-Coklna Metelluralcal Non- Oi I Manu fact urad Electricity Total Non- Grand 
Year Coal Coal Coke Metalluralcal Producto Sao Commercial Co~nmercial Total 

Coke Sources Sources 21 

1953/4 47.8 83.3 8.8 7.1 33.8 5. 1 8.2 202.4 641.2 843.6 

1954/5 44.5 83.3 9.4 7.8 38. 1 6.0 6.8 204.0 853.2 857.2 

1955/6 41.8 85.7 10.9 8.5 39.8 5.5 7.1 209. 8 664.3 874.1 

1958/7 47.0 1 01.3 1 0.4 8.8 43.1 5.4 8.8 225.8 876.7 902.3 

1957/8 49.3 122.8 10.3 9.4 48.5 5.5 8.9 253.7 890.4 944.1 

1958/9 42.0 131.3 14.5 10.3 49.8 8.4 11. 1 285.4 703.7 989.1 

1958/80 30. 1 133.2 17.9 8.9 54.9 8.9 12.8 287.7 722.0 989.7 

1960/1 22.8 160.0 20.3 9.2 80.1 13.2 14.1 289.7 743.8 1043.5 

(1) Total Internal final consumption axcludln& consu .. tlon by the energy sector and losses and consu~nption tor transform8tion, i.e. the 
final coal consumption does not Include the coal consumed In Industrial auto producers' power and gas plants: the coke equivalent 
of the blast furnace aas produced has been deducted from the coke f1auru to arr1ve at final coke consumption in steal plants: the 
final aas consumption does not include the consul11)tion and Iones in blast furnacu and underfirina of coke ovens. 

(2) Such as dun a. II rewood and wasta products. 



TABLE 6-26 

PERCENTAGE OF FINAL CONSUMPTION OF THE VARIOUS FORMS OF PRIMARY ANO SECONDARY ENERGY TO THE TOTAL 
FINAL CONSUMPTION IN INOlA I) 

1953/4 - 1960/1 

Cok ina Non-Coking Metalluraical Non- Oi I Manufactured Eloctricity Non-
Year Co a I Coal Coko Metallurgical Products Gas Commercial Total 

Coke Sources 

1953/4 5. 7 11 .1 1.1 0.8 4.0 0.6 0. 7 76.0 1 00 

~ 1954/5 5.2 1 0.6 1.1 0.9 4.2 0. 7 0.6 76.2 1 00 
~ ..... 1955/6 4.6 11 .0 1.2 1.0 4.5 0.6 0.9 76,0 100 

I 956/7 5.2 11 .2 1.2 1.1 4.6 0.6 1.0 75 0 0 1 00 

1957/6 5.2 13.0 1.1 1.0 4.9 0.6 1.0 73. 1 100 

1958/9 4.3 13.5 1.5 1.1 5. 1 0. 7 1.1 72.6 100 

1959/60 3.0 13.5 1. 8 1.0 5.5 0.9 1.3 73, 0 1 00 

1960/1 2.2 15.3 1.9 0.9 5. 6 1.3 1.4 71.3 1 00 

1) Sea notes to Tab Ia 6-27 


