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1. SCOPE

The Resolution setting up the Power Economy
Committee states that “in order to efficiently utilise
the limited resources of the country to take up
required schemes for generation, transmission
and distribution of power, which are largely
capital-intensive in nature, it is necessary to im-
plement measures for bringing down costs of
power development. This would require a
detailed review of measures taken by Govern-
ment to ensure utmost expediency in the cons-
truction of power projects........eovuinvan »

The Study Group-5 has been sct up by the
Power Economy Committee for carrying out
this review, The relevant term of reference of
the Power Economy Committee sets out the task
as follows :—

“To review the causes of delay in the
execution of the power projects, to
suggest measures for improving the
manner of implementation of power
projects and reducing construction
periods.”

2. SURVEY OF PRESENT POSITION

1. The Fourth Five-Year Plan provides an
outlay of Rs. 2,530 crores on power develop-
ment programmes (Public and Private Sectors)
and envisages that the installed capacity in the
country will increase from 14.29 GW in 1968-69
to 23.0 GW at the end of the Plan period. The
power plan lays emphasis on development of
transmission and distribution system and on for-
mation of grid system on a scale commensurate
with the increase in power generating capacity for
enabling maximum utilisation of generating capa-
city and also for improving power supply condi-
tions in the country. A large scale programme
of rural electrification is contemplated for sup-
porting food production programme and also for
providing the infra-structure for development of
agro-based small and rural industries.

2. In 1969-70, the first year of the Plan, a
target of 1.63 GW was fixed raising the total in-
stalled capacity in the country to 15,92 GW, The
actual achievement, however, amounted to only
1.19 GW. In 1970-71, the target for additional
installed capacity is 1.32 GW. This includes the
capacity of those projects which were targeted
to go into operation in 1969-70, but actually did
not, The broad indications available now are
that the actual capacity that may go into opera-
tion during the year would be about 0.7 GW.
(Some of the plants those were expected to go
into operation in 1968-69 may not go into opera-
tion even in 1970-71 because of delay in supply
of parts and components etc.).

3. The schemes expected to provide benefits
during the Fourth Plan are mostly those schemes
which were approved during the Third Five-Year
Plan or earlier. It may be recalled in this con-
nection that in the erstwhile Draft Fourth Plan
(1966-71), a target of 20 GW was adopted. As
against this, it is anticipated that only about 16.2
GW would be in operation by the end of 1970-71,
Schemes such as Beas, Yamuna Stage-1I, Ram-
ganga, Chambal Stage-II, Bassi Hydel Scheme,
Badarpur in the Northern Region; Patratu (400

MW), Balimela Hydro-electric Scheme (360
MVW) in the Eastern Region; Koyna Stage-III,
Vaitarna, Ukai Hydro Schemes in the Western
Region; Ramagundam Thermal, Ennore Thermal,
Parambikulam, Kodayar, Kuttiadi, Sholayar and
Idikki Hydro-electric Stations in the Southern
Region were expected to be commissioned by
the end of 1970-71. These are now expected to
go into operation only during the next 3 years.
Civil works are behind schedule on almost all
these hydro-electric schemes, In the case of most
of the above thermal stations, erection of plant
and equipment is yet to be commenced. A third
factor that will delay completion of some of the
schemes is the delay in supply of plant and equip-
ment by the public sector manufacturing units—
Heavy Electricals (India) Ltd,, Bhopal and
Bharat Heavy Electricals Ltd.

4. A study of the situation obtaining indicates
that the principal factor that will determine the
power position in the country during the Plan
period is the success achieved in putting into
operation the generating sets according to sche-
dule and achieving the target of 23 GW of instal-
led capacity. Punjab and Haryana are facing
power shortage at present because U.B.D.C, (45
MW), Bassi (45 MW), Beas Hydel Schemes
(4 X165 MW), Rajasthan Nuclear Station
Stage-I (200 MW), Badarpur (3 X 100 MW)
have not gone into operation and there have becn
breakdowns of generating units in Delhi Power

. Station and partial drought conditions in the

catchment area of Bhakra Reservoir. Uttar Pra-
desh is facing shortage because parts and compo-
nents of thermal sets for Obra (50 MW), Har-
duaganj (55 MW) and Obra Hydel sets (3 X 33
MW) have not been supplied so far. In addi-
tion, Rihand Reservoir has not been replenished
because of scarce rains in the catchment area of
the Reservoir. The loss of capacity due to non-
replenishment of Reservoirs could have been
made up from new schemes, had they gone into
operation as anticipated earlier.



5. The 5th as well as the 6th Annual Elcctric
Power Surveys conducted by the CEA  respec-
tively in 1968 and 1970 clearly indicate a power
shortage in the coming years., The estimates of
availability of generating capacity upto 1973-74
are based on power development schemes which
have already been approved. If the Joads fore-
cast are to be met, it will be necessary to sanction
additional schemes for augmenting the generation
-and transmission facilities without any dclay, as
these require a number of ycars of pre-construc-
tion activity before the benefits can become avail-
able,

6. The position thus is serious, Elcctric
power being one of the principal members in the
‘Infra-structure’ of a developing  country like
India, adcquate importance has to be attached to
power development. Any power shorlages in
any part of the country cirry with them a fright-
ful prospect of serious retardation of industrial
and agricultural growth., The problcm has, there-
fore, to be tackled on many fronts. These would
include improving of functioning of the existing
power generation and  transmission  facilities,
better plant availability and efficiency Icading to
better utilisation of cxisting installations, integ-
rated operation of power systems to ensure utili-
sation of surplus power in some States in the
ncighbouring deficit States  and to increase the
system load carrying capacity, reduction of trans-
mission losses and so on. The matters are already
cneaging the attention of other Study Groups of
Power Economy Commiltee and the work of the
present Study Group is restricted to the question
of cfficient and timely exccution of power pro-
jects.  Tn view of the crucial importance of this
topic, this is alrcady receiving attention of the
Government at different levels and the follow-
ing recent developments in this connection may
be noted.

7. The Fourth Conference of the Chairman
of the State Electricity Boards, held in  New
Delhi in April, 1970, has passed the following
resolutions which have a bearing on this sub-
jects ¢

(i) Mucasures to be taken for expediting
the commissioning of power stations
according to schedule,

(ii) Evaluation of indigenous manufacture
of penerating capacity.

(1ii) Supply of essential materials  for

power  schemes.

(iv) Central Generation through Regional
Agencics.

These are given in Appendix-I.

Further, the Filth Conference of the State Minis-
ters of Irrigation and Power held in Scptember,
1970 at Qotacamund has urged the need for
providing additional funds during the Fourth
Plan for investment of larger amounts on conti-
nuing schemes of gencration and transmission

and for initiating advance action on sl_xch
schemes as would yicld benefits during the Fifth
Plan.

8. Construction Equipment ;: The Ministry of

Irrigation and Power had appointed a com-

mittee to study the working of the construction
equipment employed on major power projects
(Hydro Projects) and to recommend steps for
improving  their operational conditions and
better  wilisation, The Committee has found
that morc han 50 per cent of the equipment IS
lying idle for want of spare parts, This appears
to be a major factor in delaying execution of civil
works and the problem necds to be tackled on
a morg realistic and speedy manner than hither-
to.

" Ministry of Trrigation and Power has taken
up the issucs regarding import of spare parts for
construction equipment, expediting delivery of
gencrating plant and  cquipment and expediting
the civil works, etc. While considerable improve-
ment may be expected in restoring construction
cquipment into working order if foreign exchange
is readily made available for import of spare
parts, the progress both in the field and in the
manufacturers’ works will have to bz stepped up
appreciably before the target of 23 million kW
can be achicved.

9. Materials for Transmission Lines: During
the Plan period, Rs. 722 crores are proposed to
be speat on transmission  and distribution  pro-
grammes and Rs. 445 crores on rural electrifica-
tion programmes.  Nearly 60 per cent of the
outlays on these two programmes would be spent
on transmission and distribution materials, = i.e.
transmisston towers and line supports, conduc-
tors and stecl earth wire, etc. These materials
Have to be transported to interiors where perhaps
only cart tracks exists. There should be an even
flow of materials as well for works to be executed
th an economic manner, Presently, there is an
acute shortage of steel and aluminium. Conse-
quently, the Slates do not get the materials as
and when they want. The transmission and dis-
tribution programme is being affected by this.
This will dclay utilisation of available capacity
and also delay  benefits from inter-State transfer
of power. These issucs are being tackled by the
Ministry of Industrial Dovelopment,  Arrange-
ments have been made for issue of import
licences for import  of 24,000 tonnes of alumi-
mum (o supplement the country’s production of
E.C. grade aluminium, lmported aluminjum is
about Rs. 500 per tonne costlier than the jndi-
genous metal. Tmport of steel is also contem-
plated.  The effects of these steps have, how-
cver, yet to be felt and, therefore, require to be
watched. 1t is nccessary to ensure that steel,
aluminium, copper and such other important raw
materials required for the electricity generation
transmission and distribution industry are avail-
able in adequate quantities throughout the Plan

. period.
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3. MAGNITUDE OF THE TASK

At thi¥ stage, it is nccessary to take note
of the magnitude of the task set by the Planncrs
for the electric power development,

1. Figure-I shows the growth of installed capa-
city in the country for the different modes of
power generation from 1955 onwards year by
year. The data has been plotted on a scmi-log
scale in order to bring out the trends clearly. The
data for the past years are the actvals and the
data for the Fourth Five-Year Pan are bascd on
the schemes actually taken up. (These laticr are
listed in Table I year by year). Beyond the
Fourth Plan are shown the different rates of
growth visualised by Planners from time to time.
It will be seen that there is a general unanimity
of approach regarding the rate of growth re-
quired in respect of different categories of power
generation, viz. thermal, hydro and nuclear, The
rate of growth in respect of the hydro-clectric
installations particularly seems to accelerate much
more rapidly than in the case of thermal and
nuclear power. The rationale of this is discussed
at length in the Report of Study Group-3. This
is a matter of great significance for the present
study. In the case of the hydro-electric installa-
tions, a major proportion of the project costs is
spent on work at the project site itself. Further,
a very wide variety of techniques of civil and
hydraulic construction are involved in the hydro-
electric construction work and these vary widely
from site to site. The quantities of materials as
well as man-power employed per MW on the
construction work is much higher compared to
the thermal and nuclear installations, the size of
generating units generally employed in hydro-
electric installations are much smaller than those
that would be employed in the néewer thermal
and nuclear installations, This would lead to a
comparatively much larger number of gencrating
units and hence a correspondingly large magni-

tude of project work than would be indicated
merely by the rate of increase of MW capacity
shown in the fipure. However, as discussed in
the report of Study Group-3, hydro projects pro-
vide the most economic source of power and
have, therefore, to be developed on as large a
scale as possible.

2. Figure-2 shows the rate of growth of the
transmission facilitics in a similar manner. One
of the findings of another Study Group of Power
Economy Committee (No, 2) 1s that in the past,
the investment on power transmission and distri-
bution has not been what is required even for
the meagre power generation facilities created.
Correction of this position would require a steep
rise in the rate of growth of the transmission
facilitics in the coming years. This would also
be necessary for promoting integrated operation
of power systems so as to maximise the benefits
from the existing power generation facilitics, and
for improving the quality and reliability of power
supply. This has been discussed in detail in the
Report of Study Group-2. Table 2 give the
break-up of growth of transmission facilities on
the basis of transmission line voltages.

3. Figure-3 shows the past performance in
respect of capacity additions year by year, The
principal feature i1s wide fluctvations in the per-
formance from year to year, This has been due
to a variety of causes discussed later. However,
it is pcrtinent to note here that such wide fluc-
tuations of performance from time to time also
indicate scope for better and higher utilisation of
the project construction capabilities. If the re-
sources in men, equipment, materials and organi-
sation are properly programmed to achieve a
more uniform level of performance from year to
year, a higher level of performance should be
possible cven within our existing capabilities.

4. COMMITTEE ON SHORTFALL IN GENERATION DURING THE THIRD FIVE.
YEAR PLAN

1. The subject has been considered in great
detail once before by the Committee sct up by
the Government of India under the Chairman-
ship of Shri K. P. S. Nair, During the first two
Plan periods (April 1951 to March, 1961), the
installed generating capacity in the country had
increased from 2.3 GW to 6.77 GW. The tarpet
for the Third Plan (April 1961—March. 1966)
was sct at 12.695 GW when the Plan was formu-
Tated in September, 1961. Later, additional
schemes were also sanctioned to be taken up for
implementation in the Third Five-Year Plan.
The actual achievement at the end of the Third
Plan was, however, only 10.1 GW, indicatine a
shortfall of 2.525 GW from the original Plan
targets. - New installation to the extent of only

4,493 GW was achieved in the Third Plan
against 7.018 GW targetted, thus showing a
shortfall of nearly 36%., The terms of refercnce
of this Committee were as follows :——

“{a) To examine the reasons for delays in
the implementation of thermal and
hydro-electric  projects  in the Third
Plan.

(b) To suggest measures—

(i) to accclerate work of planning,
preparation of designs, construc-
tion of civil and anciilary works,
erection, testing and commission-
ing of equipment, etc,



(ii) to cnsure timely procurcment of
materials and equipment—simpli-
fication of procedures thereof,

(c) To indicate the extent of co-ordination
required to be done by the Central
agencies, such as C.W., & P.C., Minis-
try of Irrigation and Power, ctc.”

2. This Committee thus covered substantially
the same ground as that covered by this Study
Group. The main difference is that the work of
the Nair Committee is restricted to generation

N

schemes. Moreover, the conditions obtaining in
the country have undergone changes and the
relative importance of the different factors have
also now entered the picture, Just the same, the
conclusions and recommendations of the above
Committee are still of very great value, Relevant
extracts from this Report of the Shortfall Com-
mittce are appended (Appendix-2) for ready re-
ference. The Study Group feels that the conclu-
sions and recommendations contained therein
are still valid. These have been taken into
account in the present deliberations also.

5. CAUSES OF DELAYS

1. The principal causes of delays have been
listed by the Shortfall Committea in their report
as follows :

“I. Thermal
1. Lack of adequate project data.

2. Inadequate investigation before finalising
technical project report.

3. Major change in scope of work.

4, Delay in site selection and land acquisi-
tion.

5. Delay in issue of authorisation by Cen-
tral and/or State Authorities,

" 6. Delay in foreign exchange tie up.

7. Deficiency in organisation for planning
and engineering the project.

8. Delay in appointment of consultants
wherever required.

9. Lack of local organisation of consultants
resulting in delay in communicating deci-

sion,
10. Delay in procurement of equipment due
to:
(a) late issue and late finalisation of
tenders;

(b) procedural delays
" through DGS&D;

(¢) processing of foreign exchange re-
lease by Govt. of India.

11. Delay in levelling and dressing at site
due to—

(a) inaccessible nature of site;

(b) delay in procurement of construc-
tion equipment.
12, Late receipt of erection drawings,
13. Delay in procurement of construction

equipment like tower crane, Gantry
crane etc,

14, Shortage of Cement and Steel, welding
rods, explosives, ete, :

in. processing

15. Late arrival of erection specialists.
16, Delay in delivery of equipment due
to -

(a) failure of supplicr to keep up sche-
dule;

(b) lack of ships, port strikes etc.;
(¢) over carriage of equipment;
{d) impounding of equipment in Pakis-
. tan,
17. Difficulties in transporting equipment to
site—
(a) in moving over dimensional pac-

kages on railway due to restrictions
imposed by bridges, tunnels efc.;

(b) due to lack of suitable rolling stock
etc.;

(c) due to difficult terrain and lack of
proper access routes.

18. Delays in getting replacement for items
of equipment damaged or Jost in transit,

19, Lack of proper planning and co-ording-
tion of various construction schedules
and failure to anticipate delay in case of
critical phase of construction activity in
advance.

20. Labour strikes and civil disturbances,
21. Unprecedented rains and floods.

22. Difficulties experienced due to change in
the course of lean water flow in river.

23. Change in top personnel in the course of
implementation of project.

24. Stoppage of work due to enemy action,

II, Hydro

1. Inadequate investigation before finalising
technical project report,

2. Major change in the scope of work like -
(a) change in the location of dam.
(b) change in design of dam foundation,



(¢) change in design of Water Conductor
Systerm

(d) change in location of power
and switch yard,

{c) change in generator capacity,

station

3. Dclay due to inter-State aspects,

4. Dclay in issue of authorisation by Cen-
tral and/or State authorities,

5. Delay in foreign exchange tie-ups.

6. Change in key personnel in the course of
advance planning and execution.

7. Delay in procurement of equipment duc
to—

(a) late issue and late finalisation of ten-
ders;

(b) procedural delays in
through D.G.S.&.D.

(c) processing of foreign exchange release
by Government of India, '

8. Delay in procurement of construction
cquipment,

9. Shortage of Cement and Steel, welding
rods; explosives, etc.

10. Shortage of spare parts for construction
equipment.

11. Late arrival of erection specialists.

12. Delay in delivery of equipment due to
failure of supplier to keep up schedule.

13. Difficulties in transporting equipments to
site—

processing

(a) in moving over dimensional packages
ages on railway due to restrictions
imposed by bridges, tunnels, etc.

(b) Due to difficult terrain and lack of
access roads,

14. Unpredecendented rains and floods.
I5. Land acquisition and rehabilitation.”

ITI Nuclear ;

In addition to the causes of delays listed under
thermal, due to the special features of atomic
power stations certain additional causes of delays
exist. These are .—

1. Protracted negotiations have been gene-
rally nccessary before finalising the vari-
ous agreements,

2. Long dclivery period in the supply of
equipment and machinery, both by the
Indian and Foreign suppliers.

3. Locating Indian suppliers of equipment
to meet standards and other requirements
in the fabrication of the various equip-
ments to achieve maximum indigenisa-
tion.

4. Technical improvements which had be-
come necessary during the construction
phase.

2. Besides, these, the mwuch larger scale of
activities and complete dependence on indigenous
manufacture of power plant and equipment have
introduced some further difficultics, The larger
scale and complexity make it necessary now to
adopt the modern management techniques deve-
loped recently and to recmove or reduce the Ad-
ministrative difficulties. In the following Sec-
tions, the different factors influencing the execu-
tion of Projects from conception to commission-
ing, are discussed,

6. PLANNING

1. For proper planning of the power projects,
a thorough understanding of the future trends in
the growth of the requirements of clectrical power
and electrical energy is essential, There has been
a growing awareness of this from Plan to Plan.
Presently, the Central Electricity Authority under-
takes an Annual Electric Power Survey through
a High Power Committee appointed for the pur-
pose, The Sth Annual Electric Power Survey was
published in 1968 and the 6th one is being pub-
lished in 1970. The periods of both these Sur-
veys extend to 1973-74 covering the 4th Five-
Year Plan period. Experience of recent years
has, however, shown that these surveys are not
yct adequate in many ways.

1.1. Firstly, there has been a consistent sizable
gap between these figures of demand potential
and the actual load demands at any time. The
lngs in the growth of demand in  States like
2—783 1&P/71

Kerala, Mysore, Madhya Pradesh, Orissa, Bihar,
West Bengal, ete, notwithstanding the fact that
adcquate generating capacity had been buiit up is
noteworthy. These have occurred in spite of
considerable delays in the implementation of
power projects. On the other hand, there have
been pockets of power shortages in certain States
even when adequate generating capacity had been
provided. These have been due to non-availabi-
lity of adequate transmission and distribution
facilities and there should be some way of notic-
ing such possibilities in advance. Improvements
in the methods are, therefore, necessary for arriv-
ing at assessments which will be closer to  the
actuals and can be taken as a basis for definitive
Yong-term planning. In the past decade, the rate-
of growfh has been of the order of 11% pcrdyear.
The Study Group feels that an annual addition
of at least 12—15% must be planned for each
region,



1.2. Sccondly, these power surveys do not Jook
sulticiently far into the future.  Experience all
over the world has shown that in order to kecp
up with the growing loads, a fairly large pro-
gramme of construction has to be in hand all the
time. A case in point is the experience of the
Central Electricity Generating Board of U.K, as
given in Table-5 and Appendix-3 which is an ex-
tract from the 1967-68 Annual Report of CEGB,
It is seen that the new plants under construction
or planned at the end of each year have been of
the order of over 10 times the capacity commis-
sioned during the year. The lead time for the
thermal projects in UK, also works out to about
7-8 years and it is, therefore, clear that definite
work on any project must be initiated at lcast
that much in advance of its required commission-
ing date. This is not possible when even the
power surveys do not extend over more than 4-5
future ycars.

2. It is now well recognized that the grouping
of projects by plan periods of 5 years has resulted
in jerky progress.  This is highly uneconomi-
cal. The planning and execution of power pro-
jects should, therefore, be a continuous process
wherein the picture of the targets to be achieved,
say, 15 ycars hence is always available in outline
and the details are filled in as the years progress.
The perspective plan for the next 15 years should
be available at any point of time and every year
such plan should be up-dated and extended to
cover the future 15 ycars. Advance action in
respect of preliminary investigations and designs
and cstimates should proceed and the proposals
for the next 10 years should be on a more definite
basis and should indicate the specific project to
be undertaken and their time-table of the major
stages. The plans for the first 5—7 years should
be on a very definite basis at any time.

3, The present position regarding the above
proposals for a suitable advance action pro-
gramme is not a very happy one. At the end of
the Third Five-Year Plan, there were 25 GW of
approved power generation schemes of which
10.17 GW were in operation and balance
schemes of 16.0 GW agpregate capacity were in
various stages of implementation, Since then,
the agarcgate capacity approved has increased to
27 GW of which 23 GW is targeted to go into
operation by the end of 1973-74. There is a
paucity of fully investigated schemes and also a
general unpreparedness on the part of the States
in respect of their future programmes and ad-
vance action thereon. While the States them-
sclves indicate large potential demands in their
arcas in the Annual Electric Power Surveys, the
activity required for fulfilling these demands re-
mains far behind the requirement. In the ‘Guide
Lines® issued for the formulation of the Annual
Plan 1971-72, the Statcs have been desired to
devote their attention to this aspect.

4. Presently, a skeleton power plan (for power
gencration only) for the Fifth Five-Ycear Plan is
under preparation in the Central Wate and

Power Commission. This plan, it is und_crstood,
is being based on a target of 42 GW installed
capacity target for 1978-79 and would include
scl!n)emes on which investigations have been com-
pleted or are in advanced stages of completion.
It may still take considcrable time for the exact
target for 1978-79 to be determined as this in-
volves cxamination and discussions between the
States and the concerned Central Ministries and
Planning Commission, Pending this, it is suggest-
ed that the work should be authorised on addi-
tional schemes immediately so as to enable achiev-
ing at lcast 80-90% of "the above estimated
figurcs of 42 GW in the Fifth Plan. The posi-
tion should be reviewed thereafter periodically
and further schemes sanctioned on the basis of
the target that may be finally fixed.

5. In the Conference of the Chairman of State
Electricity Boards held in April, 1970, these
matters came up for consideration.

5.1. It was agreed that advance action would
be taken on the preparation of project reports for
schemes to be taken up for benefits during the
Fifth Plan period and that investigations would
be taken up on such projects so that the project
reports and feasibility studies could be com-
pleted.

5.2. It was further agreed that potential hydro
power development sites would be selected for
survey and investigations as this would facilitate
efficient planning and implementation of power
generation schemes and would also provide em-
ployment opportunities to engineers,

5.3. Urgent action on the part of all concern-
ed is now necessary in this behalf,

6. In the past, the projects have taken long
for technical examination at the Centre and clear-
ances from the Planning Commission ctc. This
has been mainly on account of inadequate pre-
liminary investigations and the protracted corres-
pondence that has resulted from it. The Plan-
ning Commission/CWPC have already drawn up
the drill that is required in the preliminary in-
vestigations of projects etc, but these are not
correctly followed. These happenings are main-
ly due to the anxiety of the project authorities to
have the same approved for implementation
quickly. It is clear that these difficulties will
vanish if the planning is made on a nation-wide
basis and a long range view is taken, For this
purpose, the following is recommended :—

6.1. Each Electricity Board should have a
planning cell which will be capable of taking
into account the long range necds for electric
energy as well as utilisation of the resources in
the best possible manner.

6.2. Similar long range planning cells should
also be organised in the regional ¢lectricity boards
in order to make the planning wider based and
utilising the sources of energy in the best manner
possible, These should be able to coprdinate



and correlate the plans prepared by the State
Cells. The projections of the Annual Power
Survey must be taken into account in addition to
the working of the regional electricity grid on
integrated basis.

6.3. At the Centre, the Planning Commission
and CWPC should keep in constant touch with
the work of these planning cclls at the regional
and Statc lcvels and a long-term  power plan
should be evolved without any dclay. A long-
tctm perspective  (say about 30 years or so0)
should be evolved in  addition to a long range
plan for say the next 15 years based on actual
power projects, thermal, nuclear or hydro, The
projects should be identified in respect of geogra-
phical locations, power potcntials and the time
whien they are requircd to be commissioned for
meeting the needs of the region. The needs of
the transmission network must also be identified
and spelt out.

7. The above 15-year plans should be updated
and oxtended every year so that the perspective
powcr development picture in the next 15 ycars
is always available to all concerned at any time.
It would be advantageous to kecp CWPC conti-
nually informed about the investigations so that
suggestion of CWPC, if any, can be taken into
account before the investigations are completed
and before the feasibility report is prepared. This
will also facilitate speedy examination of the pro-
jects, Organisational requirements for such inves-
tigation and subscquent execution should also be
drafted well in advance. Study Group-3 has
also considercd this matter at some length and
has come to the conclusion that “the overall res-
ponsibility for planning for power including in-
vestigations and processing of schemes right upto
the point of initiation of construction should be
centralised clearly as required by existing legisla-
tion with the Central Electricity Authority.” The
CWPC has been carrying some of these respon-
sibilitics on a de facto basis. The CWPC(PW)
or the units thereof which are engaged on such
work could be transferred to the CEA, so that it
can get started well in this work. CWPC/CEA
will have to be organised suitably for the above
and also for checking estimates in a thorough
manner to sce that these are realistic. Modern
computer tcchniques greatly facilitate planning
studies involving voluminous date. A degree of
precision unthinking carlier, can thus be attained,
Adequate attention should, therefore, be paid to
develop and adopt these techniques and make
optimum use of their possibilitics (Appendix-4).

8. Another matter pointed out by the Study
Group-3 which also requires attention is the need
for recognising that there would be certain areas
of the country such as the Indus Valley, Ghagra
Valley, Godavary Basin etc., where the number
and magnitude of power schemes, their geogra-
phical locations etc. are such that the normal
arrangements for project planning, investigation
and execution through the State Electricity

Boards may not be adequate. In such cascs,
scparate River Valley Authoritics may be a better
solution both for conduciing the investigations in
their respective valleys and for cxccuting the pro-
jects as these schemes find a place in the overall
long-tecm National plan.

9. In view of the increased tempo of activity
that is bound to occur in almost all the State Elee-
tricity Boards on account of the large programme
of investigations, planning and construction, there
is an urgent need for strengthening the civil engi-
ncering organisation in cach of the Boards. An
cxperienced Chief  Engincer (Civil) should be
appuinted in each Board. Among other things he
should be in overall charge of a full time planning
and investigation circle which will carry out the
detailed field investigations as well as preparo the
preliminary designs and estimates particularly of
the civil engineering works. Decpending on the
work lead, the Chicf Engineer should also have
under him other circles for maintenance and opo-
ration of the civil works of the hydro and thermal
projects as well as for civil construction works
of new projects.

10.1. The long range planning of generating
capacity and an integrated rcgion-wise view of
the neceds of future growth of power generation
would have the additional bencfit of enabling the
economies of scale to be availed of, particularly
it large steam power plants. The increasingly
larger sizes of generating units cnable substantial
reductions in the initial cost (per kW) of installa-
tion and also cnable reduction in the operating
cost by increase in powcer plant efficiencics as well
as due to economies of scale in the matter of fucl
transport and handling, O&M costs, etc. The
largest size of generating unit that can be con-
veniently accepted on a power system is limited
by the total installed capacity of the power system
and region-wise approach, thercfore, would be
bencficial. This subject has been discussed in
the reports of Study Groups 2 and 3 in some de-
tail.

10.2. The largest siz¢ of steam gencrating unit
presently installed is 150 MW and the nuclear
power plant at Tarapur as wcll as those under
construction have gencrator ratings of the order
of 200 MW. In the present schedule of manu-
facturc of M/s. HE & BHE, the largest unit is
rated at 120 MW and it is cxpccted that 200 MW
would also be included in the manufacturing
programme shortly. These manufacturing pro-
grammes take considerable timg to mature and
make indigenously made gencrating units avail-
able. Taking this development period into
account, it is felt that the question of deciding
the next larger generating unit rating and the year
in which these should be brought into operation
should be cxamined carefully by the CWwWPC
who should take the views of the users and
manufacturers into account,

The type of investigations required in planning
of stcam power stations are oulined in Appen-
dix-10,
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7. INVESTIGATION

1. The resources of the country on the energy
map are spread out in dilferent geographical re-
gions, These are comprised of water  power
resources; fossil fucl resources and nuclear fuel.
In order that these resources are efficiently har-
nessed to mect the power requircments, it is
necessary to have a proper idea and listing of
the likely resources. A great deal of investiga-
tion is required to assess these resources, For
hydro, detailed survey in the ficld of hydrology
as well as geology, storage sites, geographical
surveys are required, apart from the transmission
line surveys, 1In the matter of fossil fucl, the
availability of coal, type of coal, quantity of cool-
ing water ctc. are also to be investigated in detail,
apart from the transmission line surveys. The
hydro sites are rigid in a scnse that they are dic-
tated by the geography of the place but in regard
to fossil fucl encrgy, it can be argued that the
generating stations could be located at the con-
suming centres, which may be far removed from
the sources of fucl. It is, thercfore, nccessary
to properly assess the cconomics of carrying the
fuel by rail to the consuming centres or alterna-
tively, to gencrate power at the fuel sources
themselves. In this regard, looking to the size of
the generating stations which are going to be ins-
talled, the choice is distinctly in favour of locat-
ing the generating stations at the sources of fuel,
provided adequate capacity of cooling water is
available. Where water is not available, investi-
gations will be required to be carried out to sce
how best the cooling water could be supplied.
Nuclear power plants could be considered for
being located ncar the consuming centres. The
fact of these being nuclear stations and the large
water requirements as well as special safcty and
sccurity requirements will influence the location
in a large measure,

2. All above will require continuous ficld in.
vestigation and will be necessary for the formula-
tion of the long-term perspective plan recom-
mended in the previous Section, Irrespective of
the requircments of power of a State Electricity
Board at any point of time, these investigations
should be carricd out continuously for identify-
ing prospective sites and establishing their poten-
tialitics for diflerent levels of development and
possibilities of stage development. These investi-
gations must be taken up by the State Electricity
Boards immediately. Where inter-State develop-
ment of a resource is indicated, ' the Regional
Electricity Boards should take up the work,
Formation of a Rivery Valley Authority may also
be found desirable in some special cases and this
can be brought in at an appropriate time to take
the responsibility for further detailed project in-
vestigations and subsequent execution of indivi-
dual schemes in the River Valley according to a
time table prescribed by the perspective plan.
The CEA, if made effective, could get this work
done. The CWPC should be kept in close and
continuous touch with these investigations so that
these proceed on fruitful lines technically. This

first stage of investigations for project identifica-
tion should normally be done well in advance
and should form the basis of including the pro-
jects in the 15 year rolling plan. Additionally
at the current juncture, a massive programme of
investigations will also have to be undertaken for
making available adequate schemes of power
generation for the requirements of Fifth and Sixth
Plans. The present states of investigations _1n
hand for projects to be implemented in the 5Sth
and 6th Plans is given in Appendix-5. These in-
vestigations should now cover the 2nd stage out-
lined below also.

3. The sccond stage of investigations would
comprise very exhaustive and detailed investiga-
tions about 10—12 years in advance of the time
when the benefits from the project are required.
These ficld investigations as well as preliminary
designs would aim at establishing the different
physical features of the project in sufficient detail
for preparation of a comprehensive project report
and estimates. These investigations and surveys
would include topographical as well as geological
and meteorological investigations, mapping out of
the project sites for the main components of the
project, preliminary designs and proposals for
facilitics of access, communications, colonics,
water diversion storage and water conductor sys-
tem for hydro projects, fuel and water availability
for thermal projects and so on. The proposals
for construction methods, construction plant and
equipment (lay out as well as requirements) will
also have to be worked out. The manner in
which the project fits in the existing power system
and the requirements of additional transmission
and other facilitics would also have to be studied
and worked out. Guidelines and check-lists have
already been prepared by Planning Commission/
CWPC for preparation of project feasibility re-
ports. The investigations at this stage would
have to be adequate to satisfy the requirements
of these fully, For carrying out these detailed
investigations and surveys, it is recommended
that each Electricity Board or the State Govern-
ment should have one or more well organised
Survey and Investigation units including a geolo-
gical unit along with the necessary equipment re-
quired for this work. The Project Design and
Engineering Organisation or the Consultants, if
appointed, would need to be closely associated
with these investigations so that the preliminary
designs and estimates forming the basis of the
fcasibility report are fully realistic. Specialised
facilities available in CWPRS, Poona, CSMRS,
New Delhi or other Design and Research Institu-
tions should also be fully availed of.

3.1. The survey and investigation unit, suggest.
ed in the previous paragraph, could also be under
the civil planning and investigation circle, In the
light of the past expericnce, the need for a close
co-operation from the beginning between the pro-
ject planning and design groups and the field in-



vestigation units cannot be overstressed.  Time
and again it has been found that costly and time
consuming field investigations have failed to yicld
adequate data for project design cstimation and
cxccution on account of the investigations bcing
carried out in isolation from the design groups.
Kceping the design engineers in the picture, from
the beginning by discussions and periodic visits
to site has always proved very valuable in ensur-
ing proper orientation of the investigations and
avoiding unnccessary efforts.

4. The finances for such investigations could
be provided in the initial stages as “on account
grants” which will be in the nature of promotio-
nal expenscs. Large funds would be needed for
this work but when the particular project is
accepted for execution, then the amount incurred
for that particular project, may be debited to that
project and the “on account” payment reimburs-
ed so that revolving funds would be continuously
available for investigation purposes,

5. When the project is sanctioned and taken
up for execution, further field investigation work
is required to meet the needs of detailed designs
and construction drawings. These investigations
are a part of the execution of the project and
arce required o ensure a maximum economy of
tme and cost in the project construction. These
ivestigations would be required even for the
the Project Report. It may be mentioned here
normal cxccution of the project as visualised in

that some of the investigations (particularly
meteorological and hydrological} initiated during
the sccond stage mentioned above for purposcs of
formulation of the project must be continued un-
interrupted  and, in fact, instituted on a semi-
permancnt basis.

6. Non-avatlability of access facilitics has
proved to be a severe handicap in the preliminary
us well as detailed investigations of hydro-clectric
projects as also in achieving an accelerated cons-
truction schedule. The requirements, of coursc,
vary at the different stages. Initially, access tracks
or jeepable roads are enough for carrying survey-
ing and drilling equipment etc, while, in later
stages, pucca roads capable of enabling transport
of heavy construction machincry and plant  and
equipment are required. These roads also scrve
to open up the rcmote inaccessible arcas of the
country and bring other economic bencfits. When
the fcasibility of a project is established, cons-
truction of minimum road communications
should be taken up from the investigation fund.
If necessary, an appropriate proportion of this
cost can later be charged to the project. This
will greatly facilitate thorough and detailed in-
vestigations.  Later, as soon as, the project is
sanctioned, the construction of all the  access
roads should be undertaken and completed. This
will cxpedite the execution and complction of the
project.  The expenditure in the latter case can
be charged directly to the project estimates,

8. PROJECT PREPARATION

1. The preliminary project report would
suggest but broad featurcs of the project and
capabilities of the site to be developed, This
would include the basic hydrology, feasibility of
structures like dams, tunnels etc., availability of
cooling water or fuel in the case of thermal
power stations and so on. This will have to be in
sullicient detail to establish acceptability of the
project for further work but would be far short
of the detailed and exhaustive investigations
required before a detailed project report and
estimates to form basis of project execution can
be prepared. The latter investigations will have
to be taken close to the time when the project is
likcly to be taken in hand for construction.
This is desirable as it will cnable the substantial
expenditure involved in detailed and exhaustive
investigations to be deferred as much as possible
and also enable the designs and estimates to be
based on actual ruling costs and latest available
construction techniques,

2. The Planning Commission in consultation
with Ministry of Irrigation and Power and the
Central Water and Power Commission have al-
ready circulated a model proforma for the pre-
paration of the project reports. This may be
brought uptodate and circulated again, This pro-

forma ts a comprchensive one and  should  be
followed rather strictly. It is of course truc that
power projects sceking to derive optimum bene-
fits at any location will have their pcculiaritics.
It is, therefore, possible that at the time of
preparation of the project report some improve-
ments in the model proforma may suggest them-
selves, These may be brought to the notice of the
Planning Commission and CWPC so that they
can review and improve the model proforma in
the light of the experience gained. Preparation of
the project report in accordance with the modcl
proforma will obviate the necessity of protracted
correspondence and resultant delays in. sanction-
ing of the projects, )

3. The time schedule for execution of a power
project should be realistic and should include the
time taken for investigation, preparation of the
project and feasibility rcports clearances and
approvals of concerned authorities ctc. The fol-
lowing time table would be practicable :

Preparation of feasibility report 8 months.
Approval of the concerncd State

authorities 2 months.
Examination/clearance by CWPC

and Planning Commission 6 months.



4. With the present inavailability of properly
investigated projects for sanclion and the need
lor undertaking a large sumber of  projects au
over the country to meel the power  require
ments, it will be neccssary to strengthen the
technical examination .units of the CwPC very
considerably so that the hcavy work load can be
handled by them competently and clliciently and
within the above lime table. .
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5. The above period of 18 months makes the
project ready for exccution, With the advance
panning already indicated above, the planning
regarding the manufacturing capacity for the
main 1tems of cquipment such as boilers and
Turbo-generator scts can proceed simultancous-
ly and while giving the approval the Planning
Commission can indicate the preferred suppliers
for the main itcms of equipment,

9. FINANCING

1. After the sanction of the Plannming Com-
mission and that of the concerned Statg autho-
ritics is obtained, it is necessary to prepare not
only the ycar-wise construction programme but
also a programme for financing and incurring
the ¢xpenditure. ‘The latter actually dictates the
pace of the former, [t becomes  necessary  to
provide the required finances including forcign
exchange for the construction programme as per
schedule, It is often found that projects  are
sanctioncd by the Planning Commission but the
required finance year by year is not forthcoming,
resulting in faltering construction, leading to the
delays 1 the actual commissioning.  Similarly,
manufacturing programnic is also not kept up
because of non-payment of moncy as per
delivery schedules, In order  that  the Project
Authoritics can plan  the construction  prog-
ramme according to the Plan  schedule, the
finances should be made available as per the
phased requirements of the project. This will go
a long way in the completion of the project as
per schedule, Koyna (Stage 3), Nasik and
Koradi are cases in point where projects have
suffered. '

2. One of the reasons {or paucity of funds in
the course of construction of projects is that the
project construction tukes a number of years. In
the course of these, various new matters  arisc
and the relative prioritics for dilferent projects
often change in the cyes of the State  Govern-
ments. Funds sanctioned for one or other aspect
of a powcer project have sometimes been diverted
to other purposcs. This vitiates proper balanced
Plan progress. In the present structure of financ-
ing where Central grants/louns are also provided
for power projects, such diversion of funds could
be discouraged thoroughly by the  Planning
Commission “earmarking” the funds for specific
projects at the time of formulation of plant pro-
visions, (This means that in case of any diver-
sion of funds by a State to some other purposes,
the State loses the Central grants for the pro-
ject.) This carmarking of funds by the planning
Commission is stronzly rccommended so as to
obviate slowing down of projects and consequent
steep rise in the project costs and delay in their
benefits due to inadequacy of funds for project
exccution,

t o

3. Presently, the State Electricity Boards are
burrowing large sums from bunks and finance
institutions like the LIC at ratcs much higher
than the interest churged by State Government.
Such rates should, thercfore, be taken in the
project reports in working out the financial
implications,

4, At this juncture, one rather disturbing fact
las also to be considered. While projects have
often sullered from paucity of funds due to their
diversion to other purposcs the overall picture in
the country is one of non-achicvement of targets
despite full provision of estimated requirements
of funds. In this connection Table-6 based on the
records of the Planning Commission may be
seen, The actual spending in the past plans has
been far in excess of the provisions asked for
sometimes as high as 30%. At the same time,
the achicvement of physical targets has slipped
back by as much as 25% or more in many
cases. Thus, paucity of funds has inhibited the
progress of projects in many cascs only in the
scnse that it has not been possible to  execute
these projects within the cost estimated original-
ly. The performance in this respect has been
diffcrent in the different scctions of power pro-
ects. In the case of rural clectrification, the
excess cxpenditure over the plan provision is
largely accounted for by the higher physical
achievements actually made.

4.1. In the case of gencration and transmis-

sion, howcver, there has been a great deal  of
excess cxpenditure as  well  as  slippages in
achievements of targets. This is on account of

two main reasons

(i} Under-estimation of cost at the time
of preparation and sanction of the pro-
ject report; and

and
in

(ii) Rising cost of muaterials, lubour
other services like transport, etc,
the course of project execution.

4.2. The under-cstimation of cost canm mostly
be traced to inadequate investigations, designs
and engincering and due to imcomplete informa-
tion on anticipated costs and rates, It is also
sometimes part of wishful thinking on the part of



project authoritics in their anxicty to make the
project attractive. The rising costs is now a com-
mon feature not only in India but all over
world and it is the practice of some of the lcad-
ing consultants in other parts of the world to
provide for the rise in costs by provision of a
definite margin in the project estimates. Delay in
project execution greatly increases the project
cost on this account, The delays have the further
effect of substantially increasing the cumulated
interest on investments prior to deriving any
benefits and this, coupled with the delay in reve-
nuc earning, seriously affects the economics of
the project. This experience in the past high-
lights the dire necessity of having realistic esti-
mates of the time and cost of project execution
based on thorough and detailed investigations,

4.3, In view of the importance of this matter
it is in the interest of all concerncd at the State
as well as Central level that the cost estimates
and time schedules are prepared on  realistic
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basis and checked thoroughly, Presently,  these
arc scrutimsed as part of the technical examina-
tion of the projects by the Central Water and
Power Commuission before these projects can be
processed through the Technical Advisory Com-
mittee of the Planning Commission for approval.
It is strongly recommended that the CW&PC
should be charged with thorough scrutiny and a
measure of responsibility for the accuracy of the
estimates of the ume and cost of project execu-
tion. It is truc that the rates of wages and basic
materials of construction keep on  changing.
Howcver,  with thoroughly investigated projects
it should be possible for CW&PC to check and
ensure that the basic designs of the different
components of the project as well as the type
and manner of construction, construction piant
and equipment and quantitics of work involved
arc correctly provided for.  The CW&PC should
organise and cquip itself for such work without
rany delay.

10, PROCUREMENT

1. It is common experience that procure-
ment  procedures  affect  the  construction
programme seriously. The Committee on Short-
fall in Third Plan has already considered thesc
matters in detail and have observed that the
procurement procedures have scriously affected
the construction programme and hampered con-
struction progress in many vital projects. They
have also gone into the utilisation of agencies
such as the DGS&D and the part played by the
Chief Controller of Imports and Exports, The
conclusions arrived at by the Shortfall Commit-
tee continue to be valid even now. However,
there has been one important change in the
situation since then. A major portion of the
plant and equipment for the powcr projects is
now available from indigenous sources.

2. So far the turbo sets (both thermal and
hydro) have been planned on either M/s. HE or
M/s. BHE according to the manufacturing capa-
city available, delivery dates, rcady availability
of designs, etc, This practice has been quite
satisfactory. In this way, the manufacturing
capacity can be loaded in an even manner and
since competitive bidding and discussions are
not necessary, the time and cffort required for
drawing the plant specifications in a manncr
permissive of the practices of both the manufac-
tures and the consequent discussions, ectc. are
all eliminated. While giving the approval to the
project, the Planning Commission would indicate
the preferred suppliers for the T.G. sets and the
orders can thus be placed very quickly—say in a
matter of two months or so. In some rccent
* pases. these two manufacturing units have been
found to be entering into competition with each
other for new orders, If this trend becomes anne-
ral, it would become necessary for the project

authoritics to write fairly detailed specifications
for the turbo generator sets and to go through
considerable formalitics, discussions, cte., which
'would be costly both in time and effort. Healthy
compctition may be desirable for advancement
of these manufacturing units in  the distant
future. However, presently, manufacturing capa-
city available in both the manufacturing units to-
gether is not suflicient to mect the requirement of
the country fully. There is, thercfore, no need for
competitive bidding between  them  and  their
encrgics should not be diverted for this purpose

but should be concentrated on improving and
expanding their manufacturing capacitics,
2.1. As regards purchase specifications, the

CBI&P Working Group on “Standardisation and
Varicty reduction in Hydroelectric plant” has
already done considerable work and framed
typical specifications for each type of hydraulic
turbogenerator set based on each of the techno-
logics adopted by M/s HE and M/s, BHEL.
Adoption of these will yield considerable saving

., of time and effort and unnecessary discussions/

negotiations will be eliminated.

3, Tt is supgested that the Ministry of Irriga-
tion and Power should ensure that there is a
smooth flow of orders suiting the capacities and
stage of development of the two manufacturing
vnits form time to time. The Ministry should
plon the major items of plant and equipment for
each project suitably on  these  manufacturing
units, taking into account the requirement of the
project in respect of similar units, schedule of
construction. ctc, It is possible to secure overall
cconomic advantage by grouping orders placed
on the two manufacturing units rationally so a8
to obtain optimum benefits from  development



and design.  The matter is complex and requires
a cautious and informed approach, It is desir-
able to take this aspect into account while plan-
ning orders, preferably in consultation with the
CWPC who would be in touch with the overall
plan and programmes of projects, manufacturers
ctc. The Ministry of Irrigation and Power
should also assess the manufacturing capacity of
M/s. Heavy Electricals and M/s, Bharat Heavy
Electricals from time to time for deciding upon
the range and quantum of equipment still
required to be imported year by year for main-
taining the programme of power dcvelopment.

4, The dclays on account of formalities and
procedures of CCI&E and those involved in tied
-credit, World Bank loans etc. for getting forcign
exchange release are thus virtually eliminated so
far as the main power plant is concerned. The
generating units to be supplied by indjgenous
manufacturers are a monopoly of M/s. HE and
M/s. BHE and usually the price has to be ncgo-
tinted with the suppliers. The Government of
India have already set up a Committee for this
purpose, All concerned should, however, agree
to ensure that the deliverics of the generating
cquipment should not be affected on this score.
Firm deliveries should count from the date of the
letter of intent issued to the manufacturer after
finalising the broad technical particulars (preli-
minary project report as M/s. BHE call it) with
them. Finalisation of the contract agrecment,
prices, advance payment, etc. should take place
during the pendency of the deliveries and not
affect in any way the committed delivery on this
account.

5. Performance Specifications.—As the manu-
facture of equipment is proposed to be assigned
-to the two units M/s. HE and BHE through
advance planning, and there is to be no compe-
titive bidding, the requirements regarding effi-
ciency and output guarantees lose their purpose
of forming an incentive for achieving better per-
formance through competition. It is therefore
imperative to dcvise a mechanism  whereby it
can be cnsured that the manufacturing units will
strive towards attaining highest possible effi-
cicncies and producing increasingly superior
machines. The manufacturers must offer increas-
ingly better performance figures according to the

world trends, A standing Committce comprised

of representatives of both the manufacturers,
CW&PC and one academician should be set up to
decide the performance figures and to coordinate
the action in this regard. Early setting up of
such a Committee is an urgent necessity.

6. Apart from this, a new element has come
in the comprehensiveness of procurement action
on account of supply of gencrating units from
M/s. HE. & M/s. BH.E. They supply equip-
ment as per the standard practice of their colla-
borators. As a result of this, some of the essen-
tial auxiliarics/equipment of generating plant are
not included in their offer, The extent of such
items can presently be known only after the

12

receipt of the detailed schedules of supply for
the generating units from  the  manufacturers.
This is very unsatisfuctory and  considerable
amount of avoidable confusion and hardship is
caused in the work of the project authorities, It
is, therefore, recommended that both M/s.
H.E. & M/s. B.H.E. should be asked to make
their quotations thorough and businesslike from
the beginning by furnishing dctailed lists of afl
equipment and accessorics that they would be
in a position to supply and the balance equip-
ment that the project is expected to procure
from clsewhere, Further, the quotation for the
entire scope of supply of these manufacturers
should be binding, although they will continuc
to include a number of bought out items in
future also in keeping with the general practice
all over the world. As it is, they go on varying
prices and deliverics for bought out jtems
included in their scope of supply. It may be
mentioned that bought out items include impor-
tant basic components like cylinders of steam
turbines. It is general accepted commercial
practice all over the world for the manufacturers
to give a firm quotation for their entire scope of
supply and adoption of this as well as proper
definition of the scope of supply would eliminate
many avoidable controversies and delays in en-
gineering.

7. As rcgards other items of electrical and
mechanical plant such as, transformers, circuit
breakers, etc., there is no monopoly in the indi-

genous supply. The Project Authorities can
advantageously arrange procurement of the
balance plant and equipment on their own

instead of going through the Director General of
Supplies and Disposals (DGS&D). In regard to
certain items, advantage can also be taken of the
rate contract arrangements made by the DGS&D.

8. Good many items of plant and their ancil-
laries and other items have been standardised;
therefore, while preparing specifications for such
items, choice as far as possible should be only of
the standard articles rather than non-standard
ones. This will help in reducing the time of pro-
curecment and also result in economics ; !

9. Tender specifications should be drawn up
with as many dctails as possible @and should in-
clude listing of all the information, such as
technical data, requircment of firm deliveries,
contractual and financial requirements, etc.
required of a tenderer, 1f the specifications
themselves are not complete, there is a Jot of
confusion and some tenderers could get undue
advantage. It is also difficult to reject the wun-
wanted tenders if the desired performance
guarantces have not been specifically asked for
in the specifications. A good and complete speci-
fication will, therefore, reduce to the minimum
post tender/contract correspondence and meect-
ings with the tenderers. Claims for extras by the
contractors which usually stall the execution and
deliveries and servicing of the contracts is smooth
and trouble-free. This will also cnable the field staff
to have a proper specification document on the



basis of design details. Broad specifications for
most of these items should be made as soon as
general idea regarding the size and type of gene-
rating unit and power house is known, Details of
specifications in many cases are dependent on
the finalisation of the technical particulars of the
main units, Crane specifications, for example,
have necessarily to depend on the requirements
of the generating units and station layout. Thus,
if broad specifications are made in advance,
final specifications for these equipment will not
take undue time. Time available for procure-
ment for these is short. Therefore, these items,
howsoever small, can hold up the commissioning
of the generating units, There are instances
when, say, the crane decliveries had to be
advanced by payment of fantastic amounts as the

power house commissioning was dependent on
crane delivery and large loss of revenue was
involved.

10. At the time of invitation of tenders,

sufficient time should be allowed to enable the
tenderers to furnish all the technical and finan-
cial particulars. Thereafter, the validity timc
should also be long enough to enable detailed
examination of the tenders and arriving at a
decision within the validity period. It is neces-
sary to draw out a time table of all tenders
which are to be invited, showing therein the time
required (i) for preparing tenders; (ii) for
receipt of tenders; (iii) for examination of thc
tender leading to the recommendations; (iv)
for approval by the competent authority for
placement of order and (v) for the actual issuc
of the letter of intent, These timings should be
brought out for all major items of tender.

.11. The examination and acceptance of
“tenders must be completed within the validity
period and occasions for extension of validity
should be only exceptional. In a number ol
cases, tenders are reinvited, This may be due to
various causes some of which may be insufli-
ciency of technical data in the tender specifica-
tions, variation in the scope of supnly as well as
the tvoe design by the suppliers. If the tender
specifications are written up in good detail by
taking adequate .time in early stages, much
Iabour. time and confusion would be avoided in
the subsequent staces, The extension of validity
or reinvitation of tenders often results in mani-
pu'ation of prices. Considering the interest of thic
vroiect as a whole and the time and labour lost,
it is not a desirable thing either to ask for exten-
sion of validity or to go in for retendering.
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12. One of the muin reasons for delay in
placing orders for the equipment is the time
taken to reconcile the commerciat terms with
those specified in tender specifications. A model
“gencral conditions of contract™ applicabic to
public and, if possible, to Private Sector manu-
facturers, binding on all the parties, would go
a long way to reduce the time between the
receipt of the tenders and placing the orders.
The main fcatures of this model “general condi-
tions of contract” should be (a) firm price or
CPA (with a limit, if any) throughout the exccu-
tion of the order. It would, however, be prefer-
able to avoid CPA  altogether; (b)
delivery and force majoure terms should
bé properly defined. Delivery penalties shouid
be rigid; (¢) In order to ensure timely receipt
of designs/loading data, a specific amount of
payment should be set aside and paid on receipt
of above information; “general conditions of
contract”; (d) warranty should be at lzast for
30 months from the last despatch (36 months
for boilers) or 12 months after commissioning
for all items. Presently, manufacturers are
quoting only 18 months from the last despatch.

This is inadequate for a thermal plant, whose
erection takes over 18 months; (e) tenders
should include a programme for manufacture

to justify delivery period quoted and this prog-
ramme should be binding. Monthly or bi-
monthly progress report should be a part of the
contract terms.

13. When there is insufficient information
either on technical particulars or on financial
items or the tenderer mentions some of his own
terms and conditions not in keeping with those
specified, it becomes necessary to invite the
tenderer for discussion. For such a purpose, it
is suggested that only a limited number of
parties who are likely to obtain the order, need
be invited, and thev should be given a specific
time limit with in which to comolete the missing
ir;formation and decision should be taken there-
after,

14. While examining the tenders, due con-
sideration should be given to ensure that the
tenderers are in a position to meet the require-
ments technically, financially and within time. It
is imvoortant that all the necessarvy formalities
and procedures for such examination are well
set and understood by all concerned.

15. 'The discussion and recommendations in
the Section on Construction Contracts arc aopli-
cable to supnly contracts also to a large extent.
These may also be adopted suitably,

—_————
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' : ' 11, MANUFACTURE OF EQUIPMENT

1. The maior items of generating plant and
equinment are now to be suoolied entirely
the nublic sector undertakines, viz. M/s. H.E.

and M/s. BHE, These have heen facing some
1 7RIT&P/71

by

teething troubles in the past few years. but the
manacement of these undertakines now claim
that the troubles have been lareely overcome
and that they would be in a position o main-



tain the promised delivery periods. Actually,
however, they are contributing substantially to
the delays in project execution, Tables 3 and 4
give a comprehensive survey of the position in
this respect in the case of M/s. Heavy Electri-
cals and M/s, Bharat Heavy Electricals respec-
tively for both hydro as well as thermal power
plants. This is causing serious difficulties in
achieving the targets set for installed capacity
for the coming Plan. This was also considered
in the Fourth Conference of the Chairmen of
State Electricity Boards (vide Appendix-I, Item-
2). As resolved in the Conference, the Ministry
of 1.&P, have recently set up a Committee to
examine the capacity of these manufacturing
industries to supply the generating plants in
time,

2. Many factors are inter-linked in ensuring
timely delivery by the manufacturers such as
timely availability of imported raw materials,
quick exchange of technical know-how with the
collaborators, timely bought out indigenous and
imported items, shop floor capacity and proper
production planning. Periodical visits by the
purchasers’ representatives to the factories can
be helpful in proper assessment of the work in
progress and in some cases the purchasers could
also be of assistance to the manufacturers in
sorting out some of the problems. For example,
although the plant and equipment is manufac-
tured indigenously, some items of equipment and
raw-material would need to be imported. The
manufacturer should indicate his need of foreign
exchange (source as well as amount) at the
time of accepting the order., This should be taken
into account and the Ministrics of I.&P. and
Industrial Deveclopment should ensure that this
foreizn exchanee is sanctioned and released
without anv undue delay. The Project Autho-
rities should also expedite the concerned autho-
rities to see that this is done within a reasonable
time from placing of the order,

3. The manufacturers should also indicate all
other factors and assumptions on which their
promise of delivery periods is based. Tn fact, it
would be desirable as contractual oblieation for
the manufacturers of different maior items to
furnish the proiect authorities with their PERT
network chart for items of their supnly  includ-
ing exchanee of drawines and data with the pur-
chaser so.that the various activities necessary
for achieving timely suoply of eauipment can
be undertaken by all concerned. This will also
enable the project authorities to follow the
progress of manufacturineg intellicently for
takine timelv follow-uo action as well as for

readiusting the construction schedules where
necessary.
4. With the establishment = of indicenous

manufacture of the main items of plant and
equipment, it would be possible to transport the
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manufactured items to the project sites mostly
by rail or by special trailor tractor units. Under
the circumstances, the manufacturers should
pay special attention to reduce the erection work
at site to a minimum by adopting shop
assemblies in as large a measure as possible.
With the special machinery and skills available
in the factory compared to the site, this would
Jead to substantial economies in time as well
as costs of installation of the plant and equip-
ment. Adoption of larger shop assemblies would
evidently be restricted by the limitations of
transport and transhipment. For this purpose,
it is recommended that the manufacturers
should examine the various items carefully and
devise special wagons/transporters for making
the best possible use of the rail and road routes
in the country,

5. High Level Co-ordination Board—The
CBI&P Symposium in November, 1965 had
recommended the setting up of a high level Co-
ordination Board for the manufacture of power
plant and equipment. It is recommended that
this Board, inter alia should also be entrusted
with the responsibility of assigning priorities and
programmes for the manufacture of equipment
for various projects in consultation with the con-
cerned Central and State Authorities after care-
ful consideration of financial administrative and
other factors involved. Such a considered and
detailed planning would help in avoidance of
frequent changes in programmes which have
taken place in many instances, resulting in upset
of manufacturing schedules, and would avoid
consequential delays and wastage of effort.
Immediate formation of such a Board is
necessary.

6. The Working Group on Hydro-electric .
plant and equipment set up at the above Svmpo-
sium had considered that there is a great deal of
scope for rationalisation of the manufacture of
automatic voltage regulator and  excitation
equipment as well as governors for hydro-
electric turbines, A considerable scope exists for
standardisation and availing of economies of
large scale production of a few standard desiens
in the case of these items of equipment. Very
little, however, appears to have been done in the
intervening vears, Rationalisation of the manu-
facture of these items bv consultations among
M/s HE. M/s BHE and CWPC would offer
substantial economies in the purchase of advance
technologies as well as manufacture of these
items, .

6.1. Similarly, M/s. HE and M/s. BHE are
both equallv well-equipned for manufacturing
the turbine inlet valves (for hviraulic turbines).
As already recommended by the Working
Group, ioint planning mav be done bv bhoth
these. manufacturers so that duplication of efforts
on these items is eliminated.
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. 12. TRANSPORT FACILITIES

'These can present severe bottlenecks, ‘The
requirements are two-folds.

1. Firstly, large quantities of materials and
equipment have to flow to the project site
smoothly as per project requirements during the
construction period. Proper arrangements for
road and rail transport, arrangements for trans-
shipments etc. have to be made. It is important
to do advance planning and programming of
shipments and to establish proper liaison with
the railways, In the case of large steam power
stations permanent railway siding facilities are
required as a part of the power station installa-
tion for handling shipments of fuel, It is
strongly recommended that this railway siding
should be constructed as early as possible so
that it could be utilised for requirements of the
construction project, thus reducing the construc-
tion cost to soms extent,

2. Secondly, there are special problems of
unusually bulky or heavy packages. Very care-
ful advance planning is required for these A
survey of alternate routes or methods of trans-

port should be made as early as possible when

such packages are identified in the course of
design. Some organsations like Damodar Valley
Corporation, the Atomic Power Authority posses
special transporters, Certain State organisations

have special tractor-trailer units for difficult
mountain roads, It is recommended that the
Designs Organisation of CWPC should survey
and catalogue such special equipment so that the
different projects can draw upon it when in need.
Considering the increasingly larger sizes of
generating units and other equipment, the special
transport equipment presently available will not
meet all future needs. The CWPC in consulta-
tion with M/s, HE and M/s, BHE, should take
up the matter with the Railways for design and,
construction of special wagons, mobile cranes
and with the Regional Electricity Boards, for
special road transport. The experience in UK. in
this respect may be of interest. The report of
CEGB for 1967-68 states :

93, The heavy load wvessels “Abecrthaw
Fisher” and “Kingsnorth Fisher” continued to
operate successfully, making 41 and 38
voyages respectively and carrying a total of
91 abnormal loads, The air cushion vchicle
(ACE) carried two further loads over
bridges which would otherwise have needed
strengthening at an  estimated cost of
£60,000, The forward programme for the
heavy load vessels and for the ACE includes
the movement of large units for export which
otherwise could not have been built and
shipped from this country.”

13. SHORTAGES AND BREAKAGES IN EQUIPMENT

1. A certain measure of breakages as well as
shortages during transit, storage and erection is
inevitable. Usually, this is covered by insurance
so far as the monetary cost of these is con-
cerned, However, this often introduces one more
cause for delay. Whenever any shortages or
breakages are revealed, the present procedure
for recouping the damage is to have the neces-
sary survey carried out by the surveyor of the
Insurance Co. and to ask the supplicr to quote
the price for replacement parts after obtaining
the certificate from the surveyor. Delays occur
due to (i) an Insurance Surveyor not reporting
promptly; (ii) ordering of the replacement
parts being delayed so that the replacement is
pot available when required for erection and
(iii) the supplier’s delaying quotation of a price
or increasing the price with the result that the
process of reordering has to be repeated,

2. In the light of the past experience, it is
suggested that the Project Manager should have
the damage or shortage inspected on his own and
should proceed with ordering of the replacement,
The process for making the insurance claim and
the necessary inspection etc. therefor can  pro-
ceed separately simultaneously, but the matter of
ordering the replacement should be initiated
immediately after the damage or shortage comes
to notice, without waiting for acceptance of the
claim by the Insurance Co, If, for this purpose,
fresh foreign exchange is required to be released,
the Government of India should not hesitate to
do so, In a number of projects, considerable
delays have occurred in the past in commission-
ing of generating units in this manner and it is
important that this does not happen in  future
for want of 2 small amount of foreign exchange.

14, CONSTRUCTION EQUIPMENT AND PLANT

1. One of the major causes for delays in the
execution of projects is inadequacy of propet
construction plant and equipment. It is, there-

fore, essential that the procurement of construc-
tion equipment and plant should be initiated wel
before the start of the execution of the project.



2. Extent of mechanisation.—The
in overall charge of the project or the Project
Manager should decide the extent of mechanisa-
tion at design/planning stage. There are many
factors which have to be taken into considera-
tion in deciding the extent of mechanisation.
Certain items of work are best done by manual
labour with the help of a few simple machmnes.
Labour-intensive methods have to be preferred
in view of the unemployment prevalent in the
country. There is dearth of skilled workers
whereas unskilled labour is available in abund-
ance. The target set for completion of a parti-
cular project and the availability of Labour
resources in a Jocal area are also important.
Large projects such as the dam and tunnels at
Bhakra or earth-work at Hiraqud could not have
been achieved without the wuse of modern
machines. Then there are certain jobs which
are best done with the help of machines, Exca-
vation of foundations and tunnels, construction
of large earth dams, rapid construction in short
working seasons are matters in which mechani-

Engineer
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station scems indispensable even in medium
sized jobs. Extent of mechanisation should
therefore be decided on considerations of econo-
mic execution of project, job opportunities to a
maximum number ot personnet and expedilious
completion of the Project.

3. Selection of construction eguipment.—It is
necessary to have a minimum number of types of
equipment and to select such types as will be
suitable for a majority of the items of work.
The selection of the construction equipment
should be done by an engineer who has specia-
lised knowlcage of the characteristics of the
types and makes of equipment with reference to
their operation under the working conditions oa
a particular project, He should know how to
interpret and modify the operational and per-
formance data furnished by the various makers
of the equipment for realistic application to the
Indian conaitions, Many reference books on the
selection are available and this aspect need not
be dealt with elaborately here,

15. CONSTRUCTION CONTRACTS

From the viewpoint of the project, construc-
tion contracts involve three main steps—(i) con-
tract preparation, (ii) selection and award of
contract and (iii) execution of the contract. All
the three steps are equally important for achiev-
ing satisfactory construction work, The integra-
tion of contract activities with the overall pro-
ject plan forms the basis for effective project
control during construction phase,

1. Contract Preparation

1.1. The ability to control a construction pro-
ject, most elements of which are given on con-
tract, depends largely on the soundness of the
contract documents thcmselves, A loosely de-
fined contract may create considerable dissen-
sions between  contractors and project
management due to individual interpretations
of the intent as well as contents of the contract.
Disputes regarding advance payments and
correct form of bank puarantee from the con-
tractor have often delayed commencement of
construction work. Similarly, serious delays
have occurred in completion and acceptance of
design drawings. The contracts usually specify
certain cxchange of drawings between the two
parties and their mutual approvals. This is often
treated lightly at the stage of drawing the con-
tract when the nature and significance of these
drawings is not properly foreseen. Extensive
changes in the designs and drawings at a later
stage naturally lead to dissensions—project
cost rise and delays.

1.2. As mentioned earlier, it is also neccssary
to fit together the schedules of different inde-
pendent or interlocking contracts. Application of
PERT nctwork techniques for this purpose is

_ invoke any penalty clause in the

discussed elsewhere. The Project Authoritics are
not unaware of the need for contract schedules
and all contracts include clauses emphasizing
the importance of time element. However, the
development of an overall project schedule
specifying the broad outlines of the timing
required of each major contract is usually left to
a later date, The development of efective
schedules for civil design, construction and
cquipment erection depends greatly on’ the
delivery schedules for the major plant and
equipment as well as supply of basic design and
loading data regarding the plant and equipmem
from the manufacturers, The development of a
schedule that effectively binds the contractor is
extremely difficult after the contract document is
signed and the work has been started. In fact,
negotiations in this regard are very difficult even
after the letter of intent itself is issued. When
asked to guarantee his schedule, the contractor
in turn asks the project management for
guarantees in respect of their part of the work
(e.g. Guarantee, dates for securing import licence
approval) which the project is unable to give. A
detailed schedule for the contractor is, therefore,
never contractually established, In fact, in some
cases, the contractor would be tempted 1o
establish a schedule which would confusc
responsibility and susggest areas where the
causes of slippage would be another party’s
responsibility. In such cases, it is not possible to
coniract, if
necessary, at a later date.

1.3, The only practical solution for this prob-
lem lies in developing the overall proj=ct sche-
dule as well as the desired schedules for the



contract in qustion before inviting tenders anc
in any case betore awarding the contract.
Beswies specitying tne compicuon oate  of  tae
conract, suen  scneuwes  snould  define e
required date ftor any sigmficant point ol  com-
Mmuucation or transier Of responsibuwuty between
the conuactor and otner parucipants on  toe
project, ror exampte, the dates for supply of
des;gn drawings, approval ol contractors draw-
ings, assistance 1n respect of construction
equipment etc.

1.4, In this procedure, it is also desirable to
take into consideration the contractor's work-
Jload and duncu.ties. An opportumty shouid,
therefore, be given to the contractor to suggest
modifications 1n the schedule in his tender,
preterably by subnutting ms proposed PERT
network. The contractor can then be accommo-
dated to the extent possible witnout aftecting
schedules of other works. One difliculty that
would be encountered under the present circum-
stances in the country is prior establishment of
the schedule for delivery of the major items of
plant and equipment by the main suppliers, This
point has already been discussed separately.

1.5. Even in a turn-key contract, it is recom-
mended that the contractor should be asked to
furnish at periodic intervals a status review
report of his work together with an up-dated
net-work.

1.6. The tender enquiry should require the
contractor to . submit detaiis regarding  his
resources in men, materials and equipment that
will be used in the contract,

1.7. It should also be obligatory for the con-
tractor to inform the project authoritics imme-
diately whenever there is likely to be any change
in his schedule.

1.8. Penalty and bonus clauses are very use-
ful, Penalty clauses would be more effective if
they are placed on every point of contract bet-
ween a contractor and another party rather than
merely specifying a penalty against the comple-
tion date of contract,

1.9. The design organisations should prepare
and standardise a fairly elaborate classification
of different items of civil works, Any contract
for civil construction should be a package of
known quantities of work of different classes
estimated fairly closely at unit rates worked out
in detail. Tenders can also be based on unit
rates with overall lumpsum rebate for the whole
package.

1.10. It will be apparent from the foregoing
that the amount of pre-contract planning has a
direct bearing on the speed and efficiency of the
contract execution, Sufficient flexibility in the
contract is also necessary to meet unforeseeable
changes in circumstances. As the control and
coordination that the project management can
effect with the contractors depends directly on
the actual contract document, it is essential that
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suflicient tim¢ and attention be allowed for the
preparation of a contract document, which will
witunately bind all parties to a speedy and elli-
cient execution of the work,

2. Selection and award of contract: Two
main difficulties in this respect are—(i) the
length of time taken administratively fop scru-
tiny of tenders and decision and (ii) lack of
clear information on the performance capa-
bility of various contractors. :

2.1. Considerable dclays have been expe-
rienced in scrutiny of tenders for each type of
work. There is a nced to evolve some system
of compiling and evaluating information on the
past performance of the likely contractors, The
performance record of contractors should be a
very important consideration in their sclection.
Acceptance of a bid other than the lowest can
lead to criticism of the project authorities and,
in such cases, the course of action nceds to be
documented thoroughly. Systematic documenta-
tion of information will help considerably in
such cases, In addition to the overall per-
formance, it is of course desirable to examine
some of the details such as ability of the con-
tractor’s staff-supervisory, technical etc., prior
experience on similar projects, availability of
special tools and construction plant etc,

2.2. The Project Manager, responsible
exccution of the Project should have the main
say in selection of the contractors rather than
the Minister, Secretary of the Ministry, etc.

for

2.3. Issue of the letter of intent to the con-
tractor is often thought of as a short cut to get-
ting the work started quickly. However, in
actual practice, this often leads to a great deal
of difficulties. Since specifications and contract
terms are not closely established in a letter of
intent, the project management have a minimum
control over the contractor during the period
till the contract is signed. Further, the contrac-
tor who receives a letter of intent can afford to
be less flexible in final negotiation on contract
specifications and this places the project manage-
ment at a disadvantage. It is, therefore, highly
advisable to draw up and sign the contract itsclf
rather than issuing a letter of intent.

3. Execution of the contract.—As emphasized
earlier, completion of a contract within time and
cost objectives largely depends on the advance
planning for the project and sclection of the
most suitable (rather than only the lowest) con-
tractor. In addition, a certain amount of control
needs to be exercised over the contractor. The
project management should retain full authority
under the terms of contract to request any
measures that may be neccessary for the proper
and timely execution of the work. The project
authorities control capability depends on the
proiect information svstem and competence of
their engineering oreanisation. The oroiect per-
sonnel should constantlv watch the procress and
evaluate the effect of slippage on the part of any
contractor on the rest of the project. This



évaliation should include ecconomic analysis of
the possible aiternatives of corrective action, As
in pianmng the construction work, servicing the
contracts and supervision of contractors’ work
aiso the design and engineering organisation of
the Project or the Electricity Board concerned
has to piay a very important part, It is, there-
fore, necessary to ensure adequate backing of a
competent design and engineering orgamsation
from the beginming, If this is not avaiiuble from
internal resources, there should be no hesitation
in engaging appropriate consultanting engincers,
say, tne Speciaused Engineering Organisauon ot
CWPC or some firm of Consuitants experienced
in such work,

4, Recently, difficulties have arisen in
arranging the execution of the complex generat-
ing plant and equipment through the equipment
suppuiers as in the past, Formerly, the suppucrs
used to be keen 1o nave even a ‘turn-key’ job
and were, in any case, prepared to carry out the
complex erection and insiallation if equipment
supplied by them. The supply of plant and
equipment is now practically a monopoly of
M/s. HE and BHE. They are, however, strug-
gling with so many problems in manufacture of
plant and equipment that they are neither
equippeld nor willing to undertake erection
work of even their own equipment,

4.1, On the other hand, with the rapidly
increasing tempo of new additions, each Electri-
city Board is likely to have certain amount of
work regarding erection and commissioning of
plant and equipment available at one project or
another, continuously, It is, therefore, in the
interests of the Electricity Boards to build up
suitable teams that can undertake the work of
installation and commissioning of plant and
equipment, electrical transformers and switch-
gear and power plant auxiliaries, Building wup
such teams would also be of great value to the
organisation in arranging overhaul and proper
maintenance work and in case of any break-
downs, It would then be necessary only to have
one or two persons from the manufacturers
during the installation work in order to ensure

that there is no difficulty with equipment
guarantees,
4.2. Recently, some organisations in the

private sector have been building up the exper-
tise for 'undgrtakmg erection and commissioning
-works. Their services can also be availed of.

4.3. Where enough sustained activity  is
expected, the departmental construction and
erection work yiclds very substantial benefits. 1t
is likely to be more economical and, being under
the direct control of the project organisation, a
first rate job can be obtained according to the
exact specifications. Further, there is flexibility
adjusting the work items to suit the overall comn-
rmussioning schedule. On the other hand, if the
]o])s are given out on a number of major and
mnor contracts, the project organisation s
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relieved of considerable detailed work and sorie
of tne procurement and lapour probiems, If
sustained achvity is not likely to be avauabie,
tucn twe deparunental work wouid also invoive
furtner nNnaucial uabiwty aue to dumcwities an
retrenchuent ot personncl, Buuding up of expert
orgamsauon 1S ais0 Not possibie under such cir-
cuwmstances, ‘Aus makes it attractive to give die
worKk on contracts, especially wnere suitabie con-
tractors are readuy avauabie,

5. As explained in the foregoing, the range of
works covered by construction — contracung 1s
now bewg extended to cover erection of the
compiex piant and equipment and auxiliary
systems of the power stanons, The works now
covered are qute ditferent 1n compiexity and the
nature of acuvity from the siumpler types of
civi construction work formerly covered by con-
struction contracts, Tlus has led to dithcultics
regarding measurement or assessment of work
done, contractual obugations and responsibuities
of the contractor, as well as the project auiho-
ries, the equpment suppliers and others, A
vanety of probiems are hikely to arise as the
construction work increases in volume, 1 the
comung years. It is, theretore, necessary to estab-
lish a dialogue between all the concerned parties,
parucularly, the contractors and the project
authontes. Since competitive bidding is the
usual method of selection of contractors (and
rightiy so), it is not possible to have a free
exchange of ideas between the contractors and
the project authorities regarding the nature and
contents of the contracts, responsibilities of the
different parties concerned, nature of coopera-
tion between them etc, at the time of award of
contract, It is, therefore, suggested that the
Institution of Engineers (India) or some similar
body may be moved to bring together the con-
tractor firms and project execution people to
evolve a common understanding of the prob-
lems of this kind of work arising out of the
changing situation and the preferred manner in
which such works could be organised (e.g.
standardised terms of contract etc.).

6. The accounting proforma and procedures
currently used for these works are mostly those
designed in the olden days for use with the
simpler civil works, where the work can be
measured in terms of physical dimensions.
weights etc. These proformae are ill-suited for
mechanical and electrical works involved in the
construction of power projects involving increas-
ingly complex Technology, It is suggested that
the Ministry of 1&P should appoint an expert
committce of experienced design and construc-
tion engincers as well as audit and account officers
with experience on power projects, The Com-
mittee should be asked to go into the methods,
detailed rules and proformae and suggest changes
that may be necessary or desirable for simplify-
Ing rationalising and streamlining the work in
the projects including method of recording
measurement for installation of sophisticated



clectrical and mechanical equipment. This Com-
mittee shall also examine possibilitics of suit-
able provisions in the specifications to facilitate
identification of various items of installation
work so as to simplify and minimise the pro-
cess of recording the measurement,

7. In view of the complexity of the modern
plant and equipment, it becomes necessary to
carry out a number of quality control or prob-
ing tests on materials as well as sub-assemblics
and assemblies of the plant and equipment in the
course of manufacture, It is customary that in
terms of the purchase contract, the purchasers’
representative also witnesses a number of these
tests. Some of the materials tests or type tests
of equipment (e.g. EHV circuit breaker) and
have to be carried out by authorised well-
equipped laboratories and duly certified by them.
The witnessing of these tests on behalf of the
purchaser is generally the function of his pur-
chase organisation and is often a part of the
design and enginecring services given by the
consultants, The necessary capability in this
respect does not appear to be avaijlable in the
country presently. It is, therefore, strongly re-

commended that the organisations in the
Government as well as in the private sector,
active in the field of Consultancy services for

power projects, should build up the necessary
expertise and capacity for rendering this service
(of inspection and witnessing of tests) to the
project authorities. It is particularly desirable
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that the S.E.O, in CWPC should be equipped
for this kind of work so that the nceds of the
Central projects are met and requisite assistance
given to any projcct where desired,

8. As regards the testing facilities, it
believed that very considerable
facilities have already been created in the
country in the different National and other
laboratories as well as educational and research
institutes like Indian Institute of Science.
Central Power Research Institute, University of
Roorkce, CWPRS etc, The immense advantases
of appropriate quality control tests are often
being lost for want of information regarding the
availability of these facilitics. The facilities are
also in disuse and are not being developed
further for want of adequate clientle. It is,
thercfore, recommended that the Specialised
Engineering Organisation of CWPC should make
a comprehensive survey of such facilities both
within the manufacturing organisations as well
as in other established institutions such as men-
tioned above and catalogue them for the use of
project authorities. Some efforts in this direction
fiave already been made by the Research Deve-
fopment Oreanisation of Electrical Industries
(Bhopal) but these do not perhaps cover the
requircments of the power projects fully. This
survey should be carried out in close consulta-
tion with the manufacturing units, so that their
progcrammes and practices of quality control and
testing etc, are fully taken into account,

is
sophisticated

———————

16, MISCELLANEOUS BOTTLENECKS

There are a number of miscellaneous causes
of delays which have to be taken care of.
Amongst these, land acquisition and rchabilita-
tion is a serious problems, Labour strikes and
civil disturbances also can cause subslantial
delavs. Then there are a number of matters
requiring clearance of various local/State autho-
rities e.g. by the Director of Industries (for loca-
tion of a power station which is an industry)
inspection by the Chief Inspector of Boilers,
inspection by Chief Electrical Inspector etc.

These require timely expediting action by the
project authorities. These bottlenecks have
already been covered bv the Shortfall Committee
(vide extracts of Shortfall Committee Report
given in Appendix-2). Their observations are
valid in present times also,

The proiect authorities should be well aware
of these difficulties and timely action should be
taken for tackling these matters at the appro-
priate level so as to obviate any delays.

17. PROJECT ORGANISATION AND MANAGEMENT

1. Project Manager : 1t is essential that
every project should be organised from the
beginning under a suitably qualified and expe-
rienced Proiect Manager, who is in overall
charge of the proiect. is vested with adeauate
financial and adminictrative powers including
nowers for placement of contracts. A surprisinely
Jarge number of projects have suffered badlv for
want of this obvious arrangement. For nnwer
stations construction-in-charee stationed at site is
necessary from the very beginning,

2. It is highly advisable to adopt modern
manacement methods for execution of the pro-
ject. The project organisation should be such
that the responsibilities at every level are well
identified. A specific person shou'd be responsi-
ble for proper completion of each specific item
of work,

3. Desiecn and  Eneineering—Consultancy
Services—Appropriate design and engineering



support must be provided at each level and each
stage. Where the project organisation or the
Electricity Boards are mot adequately equipped
for this purpose, it is advisable to retain the
services of an experienced Consulting Engineer-
ing Organisation such as the Specialised Engi
neering Organisation of CW&PC or other con-
sulting engineers available in each specialised
ficld,

-

3.1. With the increasing scale of operations
required to meet the exponentially rising
demands for power, the resources of the State
Electricity Boards etc, in respect of experienced
man-power for project execution is bound to be
spread out thin. At the same time, with the use
of larger and larger sizes of generating units and
higher transmission voltages, the power pro-
jects are rapidly increasing in complexity. This
points to the need for encouraging development
of specialised groups of Consulting Engineers in
the country, Without this, it wiil not be possibie
to mect the requirements of future economically
and with adequate level of excellence. It will be
recalled that when orders for execution of power
projects on turn-key basis were placed with
forcign firms in the past, the equipment supplicrs
invariably engaged the services of appropriatc
Consulting Engineering firms to do the project
work for them, Development of specialised
groups of consultants would also assist in pool-
ing together the experience over the length and
breadth of the country, thus achieving an
increasingly higher level of capability and com-
petence at a faster rate and bringing it to bear
on every new project, It may be pointed out here
that a review of the working of the projects
in the past 22 years has clearlv shown that the
projects executed in a satisfactory manncr,
keeping close to the original estimates and target
dates of completion, have invariably been pro-
jects which had adequate design and engineering
support.

3.2. Such support can be had separately for
different units of the project if so desired (e.g.
desigcn of cooling towers or communication
system) and also for a few or all the stages in
the project execution in respect of these wunits.
The main stages, for examnie, would be designs,
specifications, tender scrutiny, servicing of con-
tracts and co-ordination, inspection of progress

in manufacturer’s works and witnessing of
quality control and shop tests, construction
supcrvision, erection suoervision, field accep-

tance tests and commissioning tests.

4. Modern Management Technigues.—Given
all the various elements discussed here and clse-
where for successful execution of the project. it
is now well-established that it is highly desirable,
and in manv cases essenual, to provide efficient
and approvriate proiect management in order to
achieve the best possible results. From the
manazement view point, the causes for delays
and increase in proiect costs as well as many
othcr problems arising from time to time in the
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planning, construction and co_mmissioning of the
power projects may be identified as follows :

4.1.1. The top project authorities are often
not aware of the precise impact of certain delays,
particularly on project commission@ng. and of
completion dates which are crucial from a
varicty of considerations. This is mainly due to
lack of an integrated system designed to report
status and indicate potential schedule slippages.

4.1.2. There is lack of eflective, close and
continuous coordination among all participants.
There may be no integrated scheduling and  re-
porting method which would tic together all
activities and milestone target dates, and which
could discriminate between critical and non-
critical aspeccts, Progress reports are not pre-
sently bascd on this kind of integrated schedul-
ing and reporting system where all known or
estimated data are uniformly programmed and
analysed at one place. This, in turn, leads to
differences and misunderstanding among  diffe-
rent authorities at different levels concerning the
impact of delays and the resulting effect on
estimates of dates for completion of construc-
tion, : .

4.1.3. Project departments are not in posses:
sion of all necessary information for -effective
planning and control. Each has portions of infor-
mation not known to others concerned and,
sometimes, continue using data which is no
longer valid.

4.1.4. Even imprecise definition and use of
terms often clouds the meaning and common
understanding of certain scheduled events such
as “project commissioning” which may mean

different points of scheduled progress to diffe-
rent personnel in the organisation. o
4.2. These and other similar problems indi-

cate the need for systematising the programme
scheduling methodology. :

4.3, There has been a rapid development in
rationalisation and improvement of manage-
ment methods in the recent years mainly for
meeting the needs of complex defence, astro-
nautical and nuclear development projects; and
these can now be adopted in our power projects
very beneficially. In essence, these methods are
based on the “Systems” approach to the question
of project management and control. Proper
planning of the project work at all stages,
marshalling of all the resources (material as
well as human) in aporopriate combinations at
everv stage. prooer inter-meshing of the wvast
number. of different activities by different
agencies and monitoring and control of the pro-
ject by watching the prooress of physical
achievements as well as spending of funds in a
rational manner are the main techniques by
which an ootimum efliciency and speed is sought
to be achieved. .

5. Performance Bt;deeling.—For proper
hudgetary contrel, the system of “performance



budgeting” has been cvolved in the past few
years in the U.S.A. This system constitutes a
major advance in that, it enables intellipent
financial management for the project,

5.1. In the past, progressing of dcvelopment
projects has suffered greatly on account of the
fact that there was no means of correct apprecia-
tion of the progress of a project by the Govern-
ment or the top Administrative Authorities. The
- progress was usually watched in terms of book-
ing of expenditure to the different “heads of
accounts”, The account heads, such as “work™,
“establishment—salaries”,
allowances”, etc. may have been convenient for
accounting purposes in their own way but did
not serve to give any indication of the perfor-
mance in respect of project execution, A system
of “performance budgeting™ has, therefore, been
evolved in the past few years for correcting this
position, Basically this involves booking of the
expenditure output-wise rather than input-wise.
(By outputs are meant the objectives and
achievements).

5.2, This is a very valuable tool of manage-
ment. The value of this has already been recog-
nised by the Government of India and on the
recommendations of the Administrative Reforms
Commission, performance budeeting is being
introduced proeressively in the working of
Ministries dealing with large projects. In parti-
cular, the performance budeet has been prepared
for the Ministry of Trrigation & Power for the
first time in 1969-70. Tn the verformance budeet
for 1970-71, improvements have ° been intro-
duced by making the proeramme classifications
more rational and bv reerouning the activities of
the Ministrv according to the obijectives repre-
sented by the major prosrammes., Fflorts are
also being made to develon and introduce a
suitable renorting system so that the performance
budoet could be used as an effective tool of
management.

5.3. In view of these developments, it is felt
that the time is now rine for introduction of per-
formance budeeting at different levels in  the
work of proiect execution. This action is strong-
Iy recommended. A note exnlainine the basic
princivles of nerformance budeetine is attached
as Annendix-6, As mentioned in the note, it is
imnartant that al! the elements of imnrovement
should move forward simultz veonslv. Tn parti-
cular. adequate and proner accountineg sunnort,
an efficient svstem »f information and renorting
and an imnroved oreanisation and programme
management are absolutely essential.

6. Network Techniques

61. In the adontion of performance budret
methods as well as “Prooramme Fvalnation and
Review” of the phvsical asrects of construction
wnrk in comnlax nrojects  infarmatian and con-
trol svstem based on PFERT/CPM Network
Technique can be adonted with creat advantace.
It is necessary to introduce the use of these
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, techniques and the recommendations

“establishment— .

techniques from the earlicst possiblc stages of
the project and preferably even to cover the
planning stages also, Establishment of a PERT
Cell to cover all projects of an organisation as
well as individual PERT Cells for each project
or even its major elements is very desirable.
Suitable design or re-working of the PERT out-
puts for a more effective handling of progressive
meetings at all levels is also necessary.

6.2. A note on the essential features of these
in that
respect are given in Appendix-7,

7. Management Information System -

7.1. The above techniques cannot be adopted
in isolation. They have to be integrated in a.
comprehensive management information and
contro]l system, The salient features of the
system design would briefly be as follows :

7.1.1. The system should provide' information
on Cost and Time for use by management in
the decision-making process.

7.1.2. The system may be patterned on the
principle of management by exception.

.7.1.3. A major portion of the information
and reporting system mav be based on the use
of Network Technique (PERT/CPM) for con-
trolling the scheduled progress of work at the
project level,

7.1.4. The design should include
reporting into the system,

7.2. The obiectives of this Management
Information System being focussed on achieving
on-time and on-cost complction of each phase of
power project development, the followine three
principal control parameters may be used.

(i) Schedule date of starting construction:

(ii) Scheduled date of starting power gene-
ration or production.

(iii) Construction Budget.

feed-back

7.3. The system functional
include :

design has to

. (i) Data collection
(ii) Data storage and retrieval
(iii) Analvsis of data for production of infor-

mation
(iv) P!'enaration of output in terms of reports.
displays, ete. \

7.4. A suegested manacement information
svstem for power nroiacte hag hern devicad and
is given in Annendix-8. This is presented only
by way of an illustration.

8. Tt is desirable to sunnlement the forecoing
control and monitoring of the proiect orooress
by incorporating in the purview of proirct plan-
ning and monitoring, activities of outside agen-



cics, such as Railways, authorities concerned
with water supply, equipment manufacturers etc.
A better and detailed understanding with equip-
ment manuofacturers as  regards the scope of
supply, procedure for review of drawings,
cquipment inspection, construction  procedures
cic, is necessary for achieving a better balance

among field crection work, job fabrication work
and start-up procedurcs etc,

9. A wide and effective use of inspection and
cxpediting cells to keep track ‘of the progress of
equipment manufacture and delivery is extremely
desirablc,

18. MARSHALLING OF RESOURCES

In view of the ever increasing scale of pro-
ject execution in the field of power and consider-
ing thé relatively small industrial base available
in India compared to more advanced countries,
there is the danger of saturation of our resources
for project execution and throtiling our progress
thereby. This can occutr in respect of technical
manpower, important materials like steel and
cement, manufacturing capacity for power plant
and equipment, capacity for civil construction
work and above all, design and engineering capa-
bility. This matter, therefore, requires urgent
atlention at thé National level, Proper material/
resource balances need to be worked out to
identify arcas where action is required for en-
hancing our capabilities in the light of . overall
requirements, Proper planning and programming
to dovetail the requirements of different projects
into our capabilities is also essential.

1. An important matter is the total project
handling capacity available in the country by
way of Consulting Enginecr Services for pro-
jects. It has been quite clear for quite some time
past that the design and engincering capability
available in the Government organisation like
CWPC and State Electricity Boards js not being
built up at a sufficiently fast rate, The CWPC
in particular has the dual role of being Consult-
ing Enginecrs to Power Projects and Technical
Advisers to the Central Government. It is, there-
fore, essential to ensure that the desicn and
engincering capability as wcll as the expertise in
specific areas of complexity is built up in  the
CWPC by pooling together the experience in
power engingering over the entire length ' and
breadth of the country. For this purpose, it
wou'd be advisable to have a two-pronged
approach. The design and engineering capability
as well as the capability of functioning as expert
technical advisers has to be built up through
extensive and comprehensive project work. 1In
addition, there should bz a nanel of experts
available in the State  Electricitv Boards,
Universities. and other organisations in . the
country and standine arranecments should be
made so that the CWPC can avail of the exper-
tis~ of these persons whenever required at short
notice. With our limited resources in the shape
of too level exnerts, we can ill-afford to let the
exnerts operate in segregated manner and proper
marshalling of the expertise is a necessity,

2. The nced for design and engineering
services for power projects will arise in a Dbig
way—partly on account of the ever larger prog-
ramme of new projects and partly duc to the
need for greater design and engineering support
(than in the past) for better project execution.
The designs units in the State Electricity Boards/
Electricity Departments the Specialist Engineer-
ing Organisation of CWPC and Consulting
Engineer firms presently available will all have
to develop and expand, In view of the CWPC's
roll of pooling together the expertise and since
its own capability can be built up only through
project engineering and design work, it is an
urgent necessity to undertake a deliberate prog-
ramme for building up of the Specialised Engine-
ering Organisation of CWPC. It must be remem- -
bzred that this cannot be done overnight and is
100 serious a matter to be dealt with in an ad-hoc
manner, Itis gratifying to note that some of the
leading organisations in the private sector in this
field have shown commendable rate of develop-
ment and progress. '

3. Need has also dcve]oped for organisations
which can take up erection work of the complex
plant and equipment for power projects. Former-
ly, this used to be done mainly by the equipment
manufacturers who would undertake either the
complete erection and commissioning of the
plant and equipment or at least complete super-
vision and guidance of erection. The new indi-
genous manufacturers like M/s. HE and M/s
BHE have, however, their hands full with prob-
lems of organising manufacture of the plant ‘and .
equipment which is their primary function, So
far they do not appear to be organised to take up
crection of the plant and equipment or even ‘the
nverall supervision of erection to the extent that-
foreign suppliers used to do. There is, therefore,
an ‘urgent need for organisations (contractors)
who could undertake such work, Fortunately, a
num]aer of . erection contractors have started
conming up in the last few years and if this trend

continues, there should be no difficulty in this
regard. : '-

4. There is also the urgent need of develaping
thfe technical man-power resources, It is somc:
thing of a paradox that while there is  growing
eoncern about increasing unemnloyment of tech-
nical men. there is scarcity of adequately trained.
and experienced personnel to man a nomber of



important jobs at all levels. At the level of
techmcians, there is the present scarcity of
experienced welders and instrument mechanics.
Scarcity ia respect of other skills may also occur
and adequate steps to forestall these are advis-
able.

5. Manufacturing Capability,—As stated in
the earlicr Sections (Section 10—Procurcment),
all the plant and cquipment now required for in-
creasing the installed capacity of power plant are
being planned to be obtained entirely trom the
indigenous manufacturers, viz, M/s. HE and
M/s. BHE, These manutacturing units, how-
cver, are having considerable difficulties in  get-
ting into a stride and number of projects are
already being delayed on account of delays in
supply of equipment from these manufacturers
(sce Tables 3 & 4). Future requircments would
be increasing at an exponential rate and, from
the practical viewpoint, it is doubtful if we
would actually be able to get on schedule, all
the future rcquirements of gencrating plant and
equipment from these internal sources, Both
M/s. HE and M/s. BHE have wunfortunately
-delayed building up their full design and manu-
facturing capabilitics. Delays in other = heavy
engineering projects which were to act as feeder
projects to these manufacturing units have
greatly increased the difficulties of these indi-
genous manufacturers. If we insist on obtaining
all the future requirements of plant and equip-
ment only through these manufacturing units,
there will understandably be long delays in
achieving the augmentation of powcr systems to
. the level necessary for continued industrial and
agricultural growth from year to year. The eco-
nomic loss to the country due to such retarda-
tion of industrial and agricultural development
will be colossal While, therefore, every effort
should be made to accelerate the pace of growth
of the capabilities of M/s, HE and M/s. BHE
as much as possible, it would not be prudent to
allow restricted indigenous manufacturing capa-
bility to limit the rate of growth of the power
supply industry. It is, therefore, recommended
that import of plant and equipment to the extent
necessary for uninhibited growth of the power
sector should be considered and approved by the
Government.

5.1. Import of plant and cquipment will, of
course, raise a number of problems and the
policy regarding these will have to be thought
out in advance, Firstly, the indigenous manu-
facturing units could themselves increase their
through-put by import of manufactured or semi-
manufactured components on a large scale. This
will increase the volume of indigenously obtained
equipment but, only notionally. From a National
viewpoint. it would be desirable to make a
financial /cconomic analysis to see whether this
.method yields any real bencfits particularly an
savings in respect of cost of equipment and
foreign exchange. It would not be reasonable to
burden the power projects with additional costs
and to accept an additional drain on foreign
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exchange merely for a national increase in
indigenous manufacture. Direct import of plant
and equipment from abroad would then be in
the National interest,

5.2. Such a situation could also be turned to
an advantage. As already mentioned. (Section
6—Planning), it is blkcly that larger sizes
(ratings) of generating units may be more aturac-
tive from economic considerations for some of
the future installations. M,s. HE and M/s. BHE
may require considerable time before such large
units are included in their manufacturing prog-
ramme. If, however, some imports have to be
made because of saturation of their capacity as
discussed above, these imports could bring in
the large-sized units.

5.3. Since the imported equipment, is iikely
to be cheaper than the indigenous equipment,
some manner of price equalisation will have to
be worked out so that no project suffers on
account of having to accept indigenous equip-
ment,

5.4. In importing plant and

cquipment as

" recommended here, care must be tiken to ensure

~imported in the country but satisfactor%r
o

that indigenous capacity for manufacture of cer-
tain sub-systems and components is fully utilised,
for example, coal bandling plant, water treat-
ment plant, stecl work for power stations, piping
cic. ‘

6. Scurce Materials.—It will be an imporiant
task of the Design Organisations to take note of
materials likely to be in short supply and to
develop designs to get around such problem
areas. This will also present many challenging
and rewarding tasks to the Research Organmsa-
tions. Close collaboration of the Designs and
Research Organisations on such matters is
highly desirable.

7. Construction Plant and Machinerv.—This
is an important item which has often retarded or
cven held up progress of construction projucts.
Economic and efficient operation and maiiitc-
nance of the plant and machinery used in cons-
truction work is highly important for smooth
progress of the construction work according 10
schedule, A good deal of equipment has been
utilisa-
tion thereof has often been hampered for want
of spares etc. The requirement of consiruction
plant and machinery of a project varies from
time to time during its progress. Considering the
large investment (and foreign excnange)
required and the rather specialised team work
required for its cfficicnt operation as well as
maintenance, it appears desirable that each State
Electricity Board should form a pool of construc-
tion plant and machinery for all its construction
projects. Each project should draw upon this
pool in respect of the equipment spares as well
as operation and maintenance personnel accord-
Ing to its nceds from time to time. For purposes
of spares ctc., a co-operative pooling of the
resources at the level of the Regional Flectricity
Boards may be useful. The Regional Electricity



Boards can assist by keeping consolidated inven-
torics of the equipment and spares available at
diferent projects or with the different State
Electniaity Boards jn the region. This will faci-
litate better uulisation of the equipment dand
aiso reduce the down time for want of spares, At
the Natwonul level, 1t would be usctul if a
Central Urganisation like CWPC could take a
census of the plant and machinery and its cur-
rent condition from time to time so that econo-
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'mic and efficient use of this can be made by the
different construction projects. It is necessary lo
take stock of the position in regard 1o the
equipment available in the country and its opti-
mum utilisation, For this purpose, the Govern-
ment of India have already appoimted a Com-
mittee with fairly detailed terms of reference
(see Appendix 9). It is hoped that the report of
this Committee will bring into focus the furiner
lines of action.

— e

19, FUTURE PATTEIRN OF PROJLECT EXECUTION

1. This is closely linked with the long term
perspective of eleciric power development 1n the
country. Another Study Group (Study Group-3)
had aiready studied in detail the various factors
in the choice of schemes for expansion of elcctri-
city producuion and supply in the country. One
important conclusion is that the long-term econo-
muc perspective plant would have (o be drawn up
for the ¢ntite country for the powcr sector as
such and corrclated and fitted nto the overall
cconomic plans. Future powcr development can-
not be organised rationally and economically on
‘a State basis and a perspective plan on a regional
basis is, thercfore, proposed. Already the Fourth
Plan recopnizes this as a basic feature for {uture
planning which has been accepted by the
National -- Development  Council.  The  Study
Group has rightly come to the couclusion that
under the circumstances the overall responsibility
for planning for power including investigations
and processing of schemes right up to the point
of initiation of construction shouid be centra-
lised. It has been suggested thai even as an
immediate measure, the Planning Commission
should ask all State Elcctricity Boards and State
Governments for a list of all proposals for
expansion of power gencration and suppiy on
the most economic lines along with fcasibility
reports based on investigations carricd out. The
Planning Commission would make it clear to the
State Governments that the object is to locate all
economically beneficial schemes. These are then
to be considcred for implementation ou the
basis of the requircments of the region as such.
On techno-economic consideradons,  powcr
schemes may be taken up to meet the demands
in an area irrespective of the State  boundaries
and the finances will also not be restricted to the
resources within the State Plans, In future, also
following the dccisions taken at the Nalional
Development Council, priorities {or schemes of
power gencration and supply sitou!d be based on
choosing the most economically bencficial ones
in each arca.

2. In the context of the above, 1t is clear that
the Centre will have to play an increasingly
active role in the ficld of power generation and
transmission. Sincc the projects for implementa-

_ stations are faced with a

tion are chosen on considerdtions transcending
State boundaries and irrespective of the financial
resources of the State, it is necessacy for the
Centre to build up the capabiiy to undertake
execution of the schemes wierever necessary.

3.1. There are also other coumpelling reasons
why the Centre should be prcpared to undertake
execution and later perhaps even operation  of
large power project. The cost of energy gencra-
tion and supply has now to be drastically con-
trolled and rcduced. Full utilisation of available
generating facilities has to be ensured and the
best possible use has to be made of the limited

funds available for making up the estimated
shortages of power and energy, as much as
possible, Careful studies have pointed to the

nccessity of undertaking a massive programme
of adding hydro-<lectric generating capacity in
the next two Plans (Roughly 2/3rds of the new
generating capacity would be hydro). The
balance of the new capacity will come from
large steam power stations and nuclear power
stations, Some large steam power stations would
have to make optimum use of coal-washery-by-
product fuels for yielding substantial economies
for power as well as steel industries, Other large
power stations would have to be mine-mouth
stations on account of their large sizes, At places
remote from the collieries and from large base
load hydro stations, nuclear power generation
would have to be resorted to.

3.2. In these major power developments, it is
obvious that the nuclear power generation will
always be entirely the responsibility of the
Centre for planning and installation as well as
for operation, The reasons for this are too well-
known. For thermal stations using washery-by-
product-fuels or low grade coals also, the Centre
should bear the chief responsibility. Such power
large number of
complex technical problems (which have been
discussed in detail in the Report of Study Group-
1) and their planning as well as operation have
to be closely co-ordinated with the setting up
and operation of the washeries and opening of
new collieries. On account of problems of by
product fuels, State Organisations would under-
standably be reluctant to own and operate such



power stations-involving large investments. In
the case of large hydro-electric power stations, it

is evident that stations of the future will have to
tap more remote IeSOUrces or resources that are
too big to be developed by a single State on its
own with project areas extending across State
boundaries, Joint usage and diversion of water
for different purposes may be involved. The
large requirements of funds, man-power and
other resources for project execution are some of
the main things that would make execution of
these projects by the Centre or Regonal Electri-
city Board desirable.

3.3 In view of the importance of the forego-
ing counsiderations, the matter was discussed at
the Fifth Conference of the State Ministers of
I&P hcld at Qotacamund in September, 1970. 1t
was decided to set up a Committee of the follow-
ing to examine all aspects of Central generation
through Regiqnal Agencies and submit its report
within six months :—

Secretary,
Ministry of Irrigation & Power
Vice-Chairman,

Chairman

Centrai Water & Power Commission Member
Five Secretaries dealing with Power

from State Governments. Member
A representative of the Ministry of Member

Finance
A representative of the Muustry of

Law Member
Adviser,
Planning Commission Member
Joint Secretary, Member-
Ministry of 1&P Secretary

The recommendations of this Committee would,
no doubt, point the way for future action in this
regard,

4. Working of Electricity Boards

4.1. Presently, it is the States that are playing
the main role in the matter of power generation
and transmission. In the area of planning, ficld
investigations and preparation ot projects, there
is an immediate need for accelerating the tempo
of the work many times over partly to make up
for the lag in this work in the past years and
partly to keep up with the larger requirements
of the future years. Presently, the State Electri-
city Boards are engaged in multifarious acti-
vities embracing operation and maintenance of
the generation and transmission works, co-ordi-
nating O&M of distribution networks and rural
electrification which make heavy demands on the
time of the Chairman, Technical Member on
other technical personnel. It is not possible for
them to devote enough attention to the long-
term problems of planning for the future as well
as construction, as the demand of present day
problems regarding systcm operation, rural
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electrification and the like are urgent. Action on
the following lines is, theretore, considered an
urgent necessity in the State Eiectnicity Boards

4.2. The top management needs to be streng-
thened and orgamsed so tnat ey are in a
posiion to give greater attention to planning,
wmvestigations, project preparation and  project
execution, This is a very big task and demands
inumate knowledge of all aspects of power
engineering. There is also the nced to adopt
latest technological advances in a practical man-
ner, A stage has, therefore, been reached when
cach State Electricity Board should be headed by
an expernienced power engineer as the Chiurman
of the Board. All technical work should be put
directly under the charge of two techmical
members, One of the technical members should
be exclusively in charge of the planning, investi-
gations, project execution etc. for generation
and main transmission projects. He should aiso
be in charge of the power stations and their
mtegrated operation in the State or Regional
Grid. The other technical member should be in
charge of all the remaining matters including
commercial matters, He should also be in charge
of the pianning and construction as wcll as ope-
ration of the sub-transmission and distribution
systems throughout,

4.3, Some variations in the above recom-
mendations are, of course, possible, Depending
on the scale of activities, some Electricity Boards
may be able to manage with a power-engineer
as Chairman and one technical member for all
the generation works and planning and investi-
gations but in the case of larger Boards, two
technical members and a technical Chairman
would appear to be desirable,

4.4, It is further felt that reorganisation of
the Electricity Boards into two Wings under the
two Technical Members is very necessary in
order that adequate attention may be paid at all
levels to the future planning, projcct execution
and integrated operation. 1t is these matters that
would play a crucial role in effccting economy
and making electricity available to the consumer
in adequate measure at as low a rate as possible.

4.5, It has been the experience in a number
o_f places that at the lower technijcal levels, it is
difficult to ensure continuity of expericnce and
service in a sufficient measure for more technical
work such as in generation projccts, The person-
nel from the generation projects get dispersed on
other works and it is diflicult to find persons
with adequate experience and training for the
highly technical work involved. It is, thereforc,
suggested that as already recommended in the
report of Study Group-I, a separate generation
cadre should be formed., Within the cadre, it
would be desirable to have considerable mobi-

lity of persons between the different functions
such as operation and maintenance, designs,
planning etc. -
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Present Position

1. There are serious shortfalls in achieving
the targets for installation of generating capacity
and transmission system in the country, year
after year, If this trend continues there are grim
prospects of wide-spread and serious shortages
ol electric power, Further, on account of inadc-
quacy of advance planning and investigations,
there is likelihood of serious power shortage in
the 5th and 6th Plans also, leading to grave
conscquences in retardation of industrial and
agricuitural activity and economic  progress.
Concerted action on a wide front is essential for
correcting this position and making up for tae
lost ground. .
Causes of Drelays

2. Causes of delays in the projects taken up

for implcmentution have been identified and are
listed in Section 5§ of the report.

Planning

3. A tairly large programme of construction
has to be in hand ail the time in order to xcep
up with the normal load growth. This is in con-
sonance with expericnce in other countries also.

4. The perspective plant for the next 15 years
should be available at any point of time and,
every year, such plan should be up-dated and
extended to cover the future 15 years. Advance
action in respect of preliminary  investigations
and designs and estimates should proceed in u
continuous manner, The proposals for the next
10 yeurs should indicate details of the specific
projects to be undertaken and their time-table of
the major stages. The plans for the first 5-7 years
should be very definite at any time and should be
already under implementation.

5. Planning for electric power should be
organiscd on a nation-wide basis. The overall
responsibility for planning, including investiga-
tions and processing of schemes right upto tic
point of execution should be centralised with
the Central Elcctricity Authority, The existing
Jegislation is adequate for this.

5.1. Each State Electricity Board should have
a Planning Ccll which will be capable of taking
into account the long range needs for electric
cnergy as well as utilisation of the resources in
the best possible manner.

5.2, Similar long-range Planning Cells shouid
also be created in the  Regional Electricty
Boards. 'I'hese should be able to co-ordinate and
corrclate the plans prepared by the State Cells so
as 10 make the best utilisation of the available
resources in the Region.

5.3, At the Centre, the Planning Cominission
and the CW&PC should keep in constant touch
with the work and progress of these Planning
Cells at the Regional and State levels and a long-
teyn power plan should be evolved continuousiy.

6. There is an urgent necd for swengdicning
the Civil Engincering Organisation in each
Electricity Board in order to cope with the large
programme of investigations, planning and cons-
truc.ion required for hydro projects, An experi-
enced Chicf Engineer (Civil) should be appointed
for each Board. Among other things, he should
be in overall charge of a whole time planning and
investigation circle,

7. The indigecnous manufacturers should plan
the manufacture of further larger sizcs of geue-
rating units so that these are available in time
when the power systems require thcse, shorliy.

Investigations

8. A massive and continuous progranune of
field investigations is needed immediately in each
Region of the country, so that the needs of the
Fifth and Sixth Plan periods for investigated pro-
jects can be fulfilled.

9. The CWPC should keep in close touch
with these investigations so that these proceed
on fruitful lines, technically, throughout.

10. The finances for project investigations
should be provided in the initial stages as “on
account grants” n the nature of promeotional
cxpenses, These expenses can be reimburscd to
the common fund from the projcct csumate
when a project is taken up for execution.

11. Detailed investigations should be entrusted
to wcll-organised Survey and Investigation
Units (in each State) equipped for geological as
well as other investigations. Services of the
Research Stations such as CWPRS, CSMRS etc.
should be utiised for arriving at adequate
scientific data. Keeping the design engineers
associated with the investigation work also
proves valuable in ensuring proper orientation
of the investigations and avoiding fruitless
cfforts, '

12. Where  inter-Statc  development of a
resource is indicated, the Regional Electricity
Boards should take up the work. Formation of
a River Valley Authority to take the responsi-
bility for further detailed project investigations
and subsequent exccution of individual schemes
in the River Valley (according to a time-tablc
prescribed by the perspective plan) may also be
considered.

13. After the feasibility of a hydro-electric
praject is established, construction of the mini-
mum aceess road facilitics should be taken up
mmediately from the ‘investigation funds’. This
will cnable expeditious detailed investigations.

14. When a project is sanctioned, the cons-
truclion of the access roads should be under-
t;lken‘and complete_d at the earliest. This will
cxpedite the cxecution and  completion of the
project,



Project Preparation

15, The model proforma circulated by the
Planning Commission should be tollowed strictly
for the preparation of project report. ‘This  wifl
climinate protracted correspondence and resul-
tunt delays in sanctioning of thc projects.

Financing

16. In order that the Project Authorities can
plan and execute the construction programme
according to the plan schedule, the finances
should be made available as per the phased
requirements of the project,

17. Power Projects sometimes suffer due to
diversion of funds to other purposes by the
State Government. This could be discouraged by
the Planning Commission by “earmarking” the
funds for specific projects at the time of tformu-
lation of plan provisions.

18. In the past there has been a great deal of
excess expenditure as  well as  slippages in
achievements of targets in the case of both
generation and transmission. This is on account
of two reasons, viz,

(i) Under estimation of cost at the time of

preparation and sanction of the project
report; and
(ii) Rising costs of materials, labour and

other services like transport etc. in the
course of project execution.

19. The under-estimation of the cost is mostly
due to lack of adequate investigations and in-
adequate or incompetent design and  c¢ngineer-
ing. It is, therefore, very essential to have
thorough and dctailed investigations and suffi-
cient preliminary designs as the basis for rcalis-
tic estimates of the time and the cost of project
cxecution,

20. The CWPC should be charged with the
responsibility for the accuracy of the estimates
of time and cost of project execution. The
CWPC should organise and equ1p itself for such
work without any delay. .

Procuremem

2}, Tender specnﬁcatlons should be as detailed
as posqlble and should include listing of all the
information (such as technical data, require-
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ments of firm deliveries, contractual and financial .

requirements, etc.) required of a tenderer.

22. M/s. HE and M/s. BHE should make
their quotations thoroughly business like bv
furnishing detailed lists of all eauipment and
accessorics they would suoply and the supple-
mentarv equinment that the project is expected
to procure from ckpwhere to make the supply
complete,

23. A eocod many items of plant, iheir ancil-

laries and other items have been standardised;

the purchase specifications should be based on
these as far as possible.

24. A model “gencral conditions of c¢on-
tract” applicable to public sector and, if possi-
ble, to private sector manufacturcrs, binding on
all the partics, would reduce the time botween
the reccipt of the tenders and placing  of  the
orders, and should be prepared and adopted,

25. The manufacturing  capacity  presently
avalluble in the two manufacturing units, iz,
M,s. HE & M/s. BHE is not suflicicnt to meet
the requircments of the country fully. There is,
therefore, no need at present for comp:titive bid-
ding between them and their energies should not
be so diverted,

26. The model technical specifications (pre-
pared by CBI&P Working Group) for each type
of hydro-electric turbo-generator set bascd  on
each of the technologies adopted by M/s. HE
and M/s. BHE should be adopted for ordcring
of the hydro-electric generating units, Consider-
able saving of time and effort can thus be
effected.

27. 1t is possible to secure overall economic
advantage by grouping the orders placed on the
two manufacturing units for different projects
rationally, so as to obtain optimum bencfits
regarding development and designs. This matter
is complex and requires a cautious and infermed
approach, The planning of the orders mav. there-
fore, be done in consultation with CWPC,

Manufacture of Equipment

28, The manufacturer should indicate his
need of foreign exchange (source as well as the
amount) at the time of tender. The concerned
Ministries should ensurg the release of adequate
foreign exchange.

29. The manufacturer should indicate all
factors and assumptions on which their oromise
of delivery period is based. It would be desirable
as a contractual obligation for the manufacturers
of major items to furnish the project authorities
with their PERT network chart for items of
their supply mcludmg exchange of drawings and
data. f

30. Manufacturers should attempt to reduce
the erection work at site to a minimum by adopt-
ing shop asscmblies in as large a measure as
possible, For this purpose. special wagons/
transporters may be dcvised, if necessary for
transport to site.

31. Th: Ministry of Irrigation and Power
should be responsible for assigning priorities and
proerammes for the manufacture of eauipment for
various projects in consultation with all concerned.

I
- 32, There is much scope for standardisation
and rationalisation of manufacture of a number
of sonhisticated items like automatic  voltaee
regulators, excitation cquioment, governors for
generatine setq etc, The Manufacturine Units
and CWPC should work jointly to achieve this.



33. In view of the monopoly of M/s, HE and
M/s. BHE in respect of generating plant and
equipment, it is imperative to devise a mecha-
nism whercby it can be ensured that the Manu-
facturing Units will strive towards attaining
better efficiencies and  producing  increasingly
superior machines, A Standing Advisory Com-
mittee comprised of representatives of the two
manufacturers, CWPC and one or two academi-
cians should be set up to decide the targets and
co-ordinate the action in this regard.

Transport Facilities

34. The Design Organisation of CWPC
should survey and catalogue the special trans-
porters available with the various organisations
so that the different projects can draw upon
these when required.

35. In view of the increasingly large sizes of
generating units and other equipment, special
transport equipment presently available will not
meet all future needs. The CWPC in consulta-
tion with M/s. HE and M/s. BHE should take
up the matter with the Railways for design and
construction of special wagons, mobile cranes
etc.

Shortages and Breakages in Equipment

36. Whenever any shortages or breakages are
revealed, the project manager should have these
inspected on his own and should proceed with
ordering of the replacement. The process for
making the insurance claim and necessary
inspection, etc. therefore can proceed separately
simultaneously. The procedure of ordering the
replacement should be initiated immediately
after damage or shortage comes to notice. with-
out waiting for acceptance of the claim by the
Insurance Company,

Construction Equipment and Plant

37, The engineer in charge of ‘the project
shquld decide the extent of mechanisation at the
design/planning stace after taking the various
factors into consideration, The procurement of
construction equipment and plant should be
intiated well before the start of the execution of
the project so that it is available in time.

oo
Construction Contracts

38. For timely execution of the project, it is
necessary to draw the overall project  schedule
as well as the schedules for the _ construction
iobs proposed to be handled on contract before
mvitine tenders. or in anv case, before awarding
the contract. Such schedules should define the
reaufreq date for anv sienificant noint of com-
mumication or transfer of resnnnsibility between

the.contractor and other participants” on the
project, o SRR T |
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39. The ability to control a construction pro
ject, most clements of which are given or
contract, depends largely on the soundness o
the contract documents themsclves. A loosely
defined contract may create considerable dissen
sions between the contractors and the projec
management due to individual interpretations of
the intent as well as contents of the contract.

40. During the course of execution of the
contract, the Project Management should retain
full authority under the terms of contract to
request any measures that may be necessary for
the proper and timely execution of the work.
The project personnel should constantly watch
the project and evaluate the effect of slippage on
the part of any contractor, on the rest of the
project.

41. Most of the needs of generating plant are
going to be met from the indizenous manufac-
turers M/s. HE and M/s. BHE, who are not
sufficiently equipped to undertake erection work
of their own equipment, The Electricity Boards
should, therefore, build up suitable teams for
undertaking the work of installation and com-
missioning of plant and equipment. Such teams
will be of great value to the organisation in
arranging overhaul and proper maintenance
work also. -

42. In the absence of free exchange of ideas
between the contractors and project officers,
there are considerable difficulties reearding
measurement or assessment of work done, con-
tractual obligations and responsibility of diffe-
rent parties etc. These difficulties are increasing
with the increasing comnlexitv and volume of
project construction work., Some oreanisation
like the Institution of .Eneineers (India) should
bring together the contractor firms and proiect
execntion people to evolve a common under-
standing of the problems and to work out possi-
ble solutions. ‘

43. The accountine proformae and proce
dures nrescribed for the project works of comple-
xity, particularlv the electrical works. do not orit
the work involving complex technoloey. The
Ministrv of T&P should anpnint an Fxnert Com-
mittee to go into the methods. detailed rules and
proformae and suogest chaneces for simnlifvine
and rationalisine the work_ in the proijects includ-
ing methods of recording measurements,

44. The consultancy oreanisations  sheanld
bril4 un the exnertise and canacitv for under-
taking insnection dnrine mannfacture and  wit-
nessing of tests on behalf of the projects.

45. The CWPC should make 2 comnrehensive
survey of the facilities availahle in the eointry
for undertaking quality control “tvne® and other

nroving tests and catalogue these for the use of
Project Authorities, ' ‘



Miscellaneous Bottlenecks

46. The project authorities should be aware
of the various possible serious bottlenecks such
as land acquisition, rehabilitation, labour strikes,
clearances of local/State Authorities, etc. and
timely action should be taken for tackling these
matters at the appropriate level.

Project Organisation and Management

47. It is essential that cvery project should be
organised from the bcginning under a suitable
qualified and experienced project manager who
1s vested with adequate financial and administra-
tive powers including placement of contracts.

48, Modern Management methods nced to be
adopted for efficient and timely execution of the
projects. “Systems™ approach to the question of
project management and control should be
adopted. Proper planning of thc project work at
al] stages, marshalling of all the resourccs
(material as well as human) in appropriate
combinations at every stage, proper intermeshing
of the vast number of different activities by
different agencies and monitoring and control of
the project by watching the progress of physical
achievements as well as spending of funds in a
rational manner are the main techniques by
which an optimum efficiency and speed can be
achieved.

49, PERT/CPM network techniques should
be introduced from the earliest possible stages of
the project and preferably even to cover the
planning stages also, Establishment of a PERT
Cell to cover all the projects of an organisation
as well as individual PERT Cells for each pro-
ject or even its major elements are very desirable.

50. These Network techniques have to be
integrated in a comprehensive management in-
formation and control system. The objectives of
this management information system should be
primarily based on achieving on fime and on cost
completion of each phase of the power project.
A model management information
been given in the Report.

51. Where the project organisations are not
adequately equipped it is advisable to retain the
services of an experienced consulting engineer
organisation such as the Specialised Engineering
Organisation of CW&PC or other Consulting
Engineers available in each specialised field,

52. The system of “performance budgeting”
should be adopted as an important management
tool for monitoring and control of a project.

Marshalling of Resources

53. Nation-wide survey and planning is
necessary to ensure adequate resources for cons-
truction projects in  respect of construction
materials, equipment manufacture, construction
machinery and desicn and  engineering capa-
bility.

5—7831&P/71

system has

29

54. There should be a panel of experts who
may be available in the State Elsctricity Boards,
Universitics and other Organisations in  the
country, Standing arrangements should be made
so that the CW&PC or the projects can avail of
the expertise of these persons whenever
required, at short notice.

55. In view of the ever increasing scale of
project-exccution in the fizld of power, there is
an urgent need of cxpansion of the design units
in the Electricity Boards/Undertakings, the
Specialised Engineering Organisation of CW&PC
and Consulting Enginecr Firms,

56. The CW&PC has the dual role of being
Consulting Engineers to the power projects and
Technical Advisers to the Central Government,
There is an urgent necessity to undertake a deli-
berate programme for building up of the Specia-
lised Engineering Organisation of CW&PC in
order to ensure that the design and engineering
capability in specific areas of complexity is
available.

57. There is an urgent need for developing
technical manpower resources to rcmove scarcity
of adequately traincd and experienced personnel

for manning technical jobs at all levels. This
will also help reduce growinz unemployment
among persons passing through technical insti-

tutes,

58. Every effort should be made to accelerate
the growth of the capabilities of M/s. HE and
M/s. BHE and their feedcr projects so that the
future requirement of plant and cquipment for
power projects can mostly be mct by these.

59. Where M/s. HE and M/s. BHE cannot
cope up with the needs of the power supply
industry for enabling it to meet the needs of
growth of industry and asgriculture, import of
plant and equipment to the extent necessary
for uninhibited growth of the power sector
should be approved.

60, Close collaboration of the Design and
Research Oreanisations in the country should be
established for developing designs to pet around
problems of scarcities of certain materials arising
from time to time.

61. Each State Electricity Board should form
a pool of construction plant and machinery for
all its construction projects, Each project should
draw upon this pool in respect of eauipment,
spares as well as operation and maintenance
nersonnel according to needs. The Regional
Electricity Boards should assist by keeping con-
solidated inventories of the equipment and spares
available at different nlaces or with different
Electricity Boards in the resion facilitating better
utilisation of the equinment and reduction of
down time for want of soares. At the national
level, the CWPC should take a census of the
plant and machinery and its current condition



periodically and make this information available
_to the Electricity Boards/Construction Projects.

Future Pattern of Project Execution

62. In vicw of the ever increasing tempo of
project exccution in the field of power, the
Centre will have to play an increasingly active
role, The Centre should take immediate steps to
review and strengthen the Central . Electricity
Authonty.

63. For a number of reasons discussed in the
report, it would be desirable for the large or
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Inter-State projects to be taken up for execution
by the Regional Boards or by hte Centre.

64. Presently, the State Electricity Boards are
engaged in multifarious activities and adequate
attention cannot be given to the problems of
long-term planning etc. The top management
should, therefore, be strengthened and organised
by having the State Electricity Boards headed by
an experienced power engineer as the Chairman
and by putting all technical work directly under
the charge of two technical members heading two
Wings of the Board,
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TABLE 1-1
GENERATING UNITS SCHEDULED F_]OR COMMISSIONING DURING IV PLAN
1970-711
Capacity Country
[ e ‘—\
sl. Imported Indigenous of Import/
No. Name of Project Namie of Remarks
Manufacture
1 2 3 4 5 -6
ASSAM
1. Umiam (2x9) 180 — Japan Since
. commissioned,
BIIIAR
2. Kosi Hydel (1 x35) 50 — Japan I1 Unit
3. Barauni Extn. (1 X50) 50-0 — Poland 11 Unit
GUIARAT .
4. Gas Turbines (2x27) 540 — Jualy I Unit
since
commissioned,
MAHARASHTRA .
5. Nasik Thermal (I x 140) 1400 — France
TAMIL NADU
6. Parambikulam Aliyar
(@)} Sholayar I (2 x35) 70 -6 —_ Yugoslavia
(&) Sholayar IT (1 x25) 250 — Yugoslavia
7. Kodayar I Hydel (1 x60) 600 — Swiss/France
8. Ennore Thermal ([ x55) — 55 BHEL 11 Unilt.
" UTTAR PRADESH
9. Obra Hydel (2x33) _— 66 HEL I Unit since
conumissioned.
WEST BENGAL
10, Liule Ranjit (2x1) 29 -— U. K.
DELHI
11, I, P, Station Extn. (1 xX55) —_ 55 BHEL
HIMACHAL PRADESH
12, Nogli (2x0-5) — 1 Indigenous 5th
& 6lh
(M/s. Iyoti Units
Lid)
13, Bassi(3x15) —_ . 45 HEL
TRIPURA
14. Dicsels (2 x0'5) 10 —_ USSR
NON:UTUWITIES
15. Singareni Collicries, 60 — Sine .
(ax 6) Si:;)j:llé(?. Camniis
TOTAL 431 - 222 653 MW
Sounrce Capacity (M W)
(@) Imported 4310
(&) Indigenous 22240
(i) HEL 1110
(/i) BHEL 1100

(i) Jyoti Lig.

10




TABLE 1-2
GENERATING UNITS SCHEDULED FOR COMMIIS._S;!ONING DURING IV PLAN
1971-72
Capacity Country of
. . r A \ Import/Name
Sl1. No. Name of Project Imported Indigenous of the
manufacture Remarks
1 2 3 4. 5 . 6
ASSAM * . -
1. Gauhati Thermal (1 x30) . . . 300 — Jupan
2. Tura Thermal (2x2-5) . . . . 5-0 — + Hunpgary
BIHAR . )
3. Kosi Hydel (2x5) . . . 10-0 — Japan I & IV Units
4. Partratu (2x100) . . e . 2000 — USSR YV & VI Units,
GUIARAT
5. Dhuvaran (2 x140) . . . . 2800 —  U. 5. A
JAMMU & KASHMIR
6. Chenani (2x4-+1x6) . . . 14-0 -~ Iungary Ist 3 Unis,
7. Kalakot 2x7:5) . o . . 15-0 —  Yugoslavia II & 1T Units.
RAJASTHAN
8. Jawahar Sagar (2x33) . . 660 — Canada 1 & § . Units.
9. RAPP(1x200) . . . . 2000 — Canada 1 Unit.
MAHARASHTRA
10. Parli Thermal (2x30) . . . — 60 HEL
11. Nasik Thermal (1 x 140) . . . 1400 —  France
PUNJAR . ‘ .
122 U.B.D.C, (2x15) .. ‘eu —_ 30 HEL I & _ Il Units,
TAMIL NADU ' _
13. Ennore Thermal (2x110) . . . 2200 ~—  Czech. Il & IV Unils,
14. Kodayar 1I Hydel (1 x40) . . 40-0 —  Yugoslavia X
UTTAR PRADESH ) .
15. Harduaganj Extn . (2x55). . . — 110 BHEL - I+ & 1 Unils
16. Obra Thermal Extn.
(I1x100) ., . . —_ 100 BHEL . Unit.
ax50 . . . 50-0 — USSR vV Unit.
17. Obra Hydel (1 x33) . . . . —_ 33 HEL
ANDHRA PRADESH
18. Ramagyndam (1 x62°5) .. . . 625 — USA
KERALA
19, Kuttiadi (3 x25) . . . . 750 — Japap/Germany
MYSORE : .
20. Sharavathi (1 x89-1). . . . 891 — USA Bth  Unit.
WEST BENGAL - ' ‘
21, Jaldhaka (1 x9) . . . . 90 —  Japan ll_l Unit.
NON-UTILITIES : ‘ ' '
22. Bokaro Stcel (255 + 1x12). . 1220 — USSR
TOTAL 16276 -+ 333 " = 1960-6 :
Source Capacity (MW)
(4) Imported . . . . 162746
() Indigenous . . . . . 3330
() HEL . . . . . 1230 -

{if) BHEL . . . . . 2100
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TABLE 1.3

GENERATING UNITS SCHEDULED Fofg‘fz?%!MISSIONING DURING 1V PLAN

Capacity Country of
p A \ Import/ Name
Imported  Indigenous of the manu-
St facturer Remarks
No. Name of Project
1 2 3 4 5 6
ANDHRA PRADESH
I. Kothagudem 2x110) ., . - 220 BHEL
ASSAM
2, Namrup Extn. (1x30) . —_ 30 HEL(T/A)
‘ : . BHEL (E_!oiler)
GUJARAT
3. Ukai Hydro (3% 75) . - 225 HEL I, IT & 111 Units.
JAMMU & KASHMIR
4. Chenani 2x46) e 9 BHEL IVv. & V  Units
5. Upper Sindh 2x11) — 22 HEL
KERALA
6. Iddikki (1 % 130) 130 — Canada I Unit.
RAJASTHAN
7. Jawaharsagar (I x33) 33 — Canada II1  Unit
8. RAPP (1x220) 200 -— Canada II  Unit.
MAHARASHTRA
9. Vir Hydro (2x4-5) . . . ' 2 — Hupgary
ORISSA
10. Balimela (3 x60) . . . . 180 — USSR L II & III Units,
UTTAR PRADESH '
11, Obra Thermal Extn,
(2x100) — 200 BHEL I & I Units,
12, Yamuna II (4 x60) . —_ 240 HEL I, II, I, & Iv
Units.
13. Ramganga (1 x 60) —_ 60 HEL I Units.
WEST BENGAL
14, Santaldih (2x120) . . . . —_ 240° HEL
DELHI
Units,
HIMACHAL PRADESH .
16. Giri Bata (2% 30), . . . -— 60 BHEL
DV.C ' . .
17. Chandrapura (2x120) ., ., —_ 240 HEL I & M Units,
PUNJAB . '
18. U.B.D.C.(1x15) . . . . 15 HEL Il Unit,
TRIPURA
19- Gumti (ZXS) - . . . . —_— 10 I‘IEL
ToTaL 52 4 1871 = 2423
Source Capacity (MW)

(a) Imported .

(0) Indigenous .

WHEL , .

e mrmeeemen . () BHEL ., .

552
181
1082

.. 789 ..
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TABLE 14
GENERATING UNITS SCHEDULED FOR COM .\!ISA‘[O_{\’_{A’G DURING IV PLAN
1973-74
Capacity Country of
Sl . — A —  Import/Name
No. Name of Project Imported. Indigenous of the Manufacturer  Remarks
1 2 3 4 5 6
BIHAR . .
1. Subernarekha (1 X 65) — -— 65 BHEL I Unit
2. Patratu Extn. (2X110) .. — 220  BHEL
3. North Bihar Thermal (Ix 110} . . — 110 BHEL
GUJARAT
4. Ukai Hydro (1 X 75) . . . _ 75 . HEL v Unit.
5. Ukai Thermal {1 % 120) -_— 120 HFL I Unit.
HARYANA
6. Faridabad Exten. (1 %55) . . — 55 BHEL
.. KERALA
7. Idikki {1 % 130) . . . 130 —  Canada It Unit. -
MAHARASHTRA
8. Bhatgar (1x16) . . . —_ 16 BHEL
9. Vajtarna (1 x60) . . . . —_ 60 BHEL
10. Koradi (2 x120) . . . 240 —_ Poland
11. Koyna Il (4x80) . . . . — 320 HEL
MYSORE
12. Sharavathi III (2x89-1) . -_ 178-2 HEL
NAGALAND , | . ‘
13. Dzuza Hydro . . . . . — " 15 Indigenous
ORISSA
14. Balimela (3x60) . . . 180 — USSR IV, ¥V & VI Units,
PUNIAB
15. Beas Unit I (Ix165) . . . —_ 165 HEL
16. Bhatinda (1 x110) . . — 110 BHEL I Unit,
TAMIL NADU
17. KundahI¥V (1x60 4 1x50) . - 110 BHEL
18. Ennore Extn. (1 x110) —_ 110 BHEL
19, Kalapakkam (1:¢200) —_— 200 HEL
UTTAR PRADESH .
20, Ramaganga (1 X60) . . . —_— 60 HEL It Unit
21, YamunaIV(Ix10) . . . — 10 BHEL 1 Unit,
22. Harduaganj/PankiExta, (2x110 - 220 BHEL
HIMACHAL PRADESH
23. Baira Siut (3x66) — 200 BHEL
TRIPURA
24, Loktak (2x35) . . . —_ 70 BHEL
ToTtaL 550 <+ 24757
MW
Imported . . 550-0
Indigenous . . . .
HEL . . ,118-2
BHEL . . . . . 1,356-0
. Jyoti Lad, . . 15
TOTAL . . . 3,025-7 MW




36 -

TABLE —2
LENGTHS OF TRANSMISSION LINES INDIA
(33 KY and above)
{in thousands of circuit k. )

H ]
YEAR . _ Volmgc}n kv

33/44 66 110/132 220/230

. ) . 75 7-8 7-4 —

:995565 .. . . N . » - - . 9 ‘4 8 '7 7 ‘9 —_—
1957.58% . . . . . . 120 84 113 —
1958-59 . . . . . . . . . 138 9.4 -5 —
1959-60 . . . . . . . . 15-1 11-3 125 —
1960-61 . . . . . . R 19-5 12-8 128 1-1
1961-62 20-1 13-1 133 1l
1962-63 . ) . . . . 237 139 176 .12
1963-6d . . . . . . 275 15-1 185 2.1
1964-65 ' 339 15-9 232 25
1965-66 40+7 17-5 24-7 3-8
1966 -67 466 18-9 264 4.6
1967-68 . . . ; . . . . . 52.7 196 31-0 64
1968-69 . . . . . . . . . 577 212 34-0 10-2

*For 15 months (from January, 1957 10 March , 1958).
Figures show line lengths at the end of the vears.

TABLE—3

STATEMENT SHOWING FHE IMPORVEMENT NECESSARY IN THE DELIVERY SCHEDULE OF
HEAVY ELECTRICALS LTD. TO COMMISSION THE UNITS AS PER SCHEDULE

Unit Unit Commissioning  Delivery Imporove-
Name of Project/ No. Capacity wrget date completion ment nece- .
Sate in MW date exfactory ssary in
(as indicated months
in may, 1970) Remarks
1 2 R 3 4 5 6 7

GENERATING THE UNITS TARGETED FOR LATER PART OF 1971-12,

1. Yamuna II (UP) . . oI 60 Dec’71 Sep.t 71
2, Chandrapura (DVC) , . 1 120 Mare.'72 Feb.t71 12
GENERATING UNITS TRAGETED FOR 1972-73,
3. Ukai Hydro (Gujarat) . 1 75 May.'72 Jun.*72 14
‘ . I 75 Augt 72 Oct.* 72 11
1 75 Jan.'73 Mar. ' 73 12
4. Yamuna II {UP) . . III 60 Jun.'72 Dec. * 71 7
v 60 Mar. * 73 Feb, '72 5
5. Ramganga (UP) . . I 60 Mar. ‘73 Oct. *72 15
6. Chandrapura (DVC) . . 11 120 Mar.*73 Apr. ‘72 4
GENERATING UNITS TARGETED FOR 1973-74.
7. Ukai Hydro (Gujarat) v 76 Apr.*73 Jun.*73 8
8. Ukai Thermal (") . . 1 120 Mar. ‘74 Not indicated Delivery to be
_ : completed by
) 1972.73,
9. Koyna HI (Muh.) . . 1]} 60 Dec.'73 QOct. ‘72 4
10. Beas Unit I (Punjab) . I 165 Jun.'73 Sep. <72 15
(Dehar) . ’
Pl -
11. Ramganga (UP) . II 60 Mar. 74 Apr, '73 13
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 TARIT 4,

' STATEMENT SHOWING THE IMPROVEMENT NECESSARY IN THE DELIVERY SCHEDULES OF

BHARAT HEAVY ELECTRICALS LTD., TO COMMISSION THE UNITS AS PER SCHEDULE

Unit Units Commissioning  Delivery Improvemant
No. Capacity target date Completion necessary
in MW date- ex-fac- in months
tory (as indi-
Name of Project/State : ‘ -+ cated in May,70 ' Remarks
1 2 3 4 5 6 7

GENERATING UNITS TARGETED FOR 1972.73,

. Obra Thermal Extn. (UP) 1 100 Apr.'72 Oct.*7l 6

GENERATING UNITS TARGETED FOR 1973-14.

2. Subernrekha (Bihar) 1 65 Dec.'73 Mar. ‘73 : L]
3. North Bihar Thermal(Bihar) I 110 Mar. ‘74 Not indicated ' Delivery to
be cempleted
4. Bhatagar Hydro {Mah.) I 16 Jun.*73 Dec., ‘72 6 by 1972.73
5. Vaitarna Hydro (Mah.) I 60 Dec. ‘73 Mar. ‘73 6 ~do-
6. Kundah IV (Tamil Nadu) I 60 Dec. ‘73 Not indicated Delivery 'to be
1 50 Mar. ‘74 Not indicated completed by
D T AT R v : ' v 1972.73.
7. Ennore Extn, (Tamil Nadu) . | 110 Dec. ‘73 " Not indicated «do-
8. Yamuna IV (UP) . I 10 Mar. ‘74 Mar, ‘73 6
I ) Delivery to be
9. Panki/Harduagang Extn (UP) 1i 110 Mar: 74 Not fndicated completed by
110 —do— 197213
10. Baira Suil (HP) I 66 ‘72 Jun, ¢73 12
H 66 Mar.'74 Dec. ‘73 15
m 66 Jun. *74 18
11. Loktak (Manipur) 1 35 Mar. ‘74 Dec. ‘73 15
I a5 Jun, ‘74 18
TABLE—S
GENERATION STATISTICS
CENTRAL, ELECTRICITY GENERATING BOARD OF UK.
INSTALLED CAPACITY AND VOLUME OF ADDITIONS
No. of Generating Plants at New Plants New Plants under
Power the end of the year commissioned during construction or
Stations — A, ~ the year Planned at the
Year in comm- Installed Nuclcar — —A- —end of the year
ission at  capacity Generating  Reag- —m8A——
the end of steam sets (ins-  tors -~ Generating  Reac-
of the (Conven- talled capa- scts {installed  tors
year tional) city MW capacity
MW MW
S 2 3 4 5 6 7 8
1958-59 . . . . . 238 25,240 —_— 1,205 -_— 12,564 9
1959-60 . . . . . 234 27,444 —_ 2,355 —_ 11,494 9
1960-61 . . . . . 230 29,087 —_ 1,780 —_ 12,893 n
196162 . . . . . 233 30,888 - 1,927 —_ 15,346 13
1962-63 . . . . . 236 32,983 709 2,951 4 20,146 10
1963.64 . . . . . 233 34,482 709 1,485 -_ 25,030 1
1964-65 . . . . . 233 34,700 1,349 1,361 2 31,416 10
1965-66 . . . . . 230 35,800 2,823 3,063 5 22,788 6
1966-67 - . . . . 226 36,916 3,068 2.042 1 29,175 [
1967-68 . . . . . 216 39,939 3,314 4,12} -1 27,477 7

Source: C.E.G.B. Annual Report 1967-68,

6-783 T & P/T1
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TABLE 6
PLAN EXPENDITURE IN POWER SECTOR

1

: 1st Plan 2nd Plan 3rd Plan
r A ™ [ A LI A ]

Sub-Head-Wise Provision Actual Provision Actual . Provision Actual

1 2 3 4 5 6 7
Generation . . . . — — 235 250 712 774
Transmission | |

and g '

Distribution . . . . —_ y 117 115, 222 . 301
Rural Electrification*® | . . —_ — v 75 V75, 108 ' - 153
Miscellancouns: . . . . —_ — e 20 . _— 24
TorAL 260 260 427 460 v 1039 0 - 1 1252

-

] T

**In recent years the physical achievements of rural electrification have exceeded the targets set
in making Plan provisions, _

Source : Planning

A " Coramission
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Table 6 (Conid.)
PLAN EXPENDITURE IN POWER SECTOR (Contd.)

(Rs. in crores)

1966-67 1967-68 1968-69 1970-70 T 1969-71
~— A, ~ r e " — A N\ T A " %
Provision Actual Provision Actual - Provision Actual Provision Provision
8 9 10 11 12 13 14 15

216 240 23318 2213 18429 215+ 17 21794 254
! 80 832 92-79 103 2 104 -29 105 -5 ‘ 95-71 127
44 734 55-25 74-8 47-73 88-7 50-36 . 66
- 72 455 66 338 47 306 5

340 403 -4 857 4099 33969 4146 30707 482
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APPENDIX-1

RESOLUTIONS PASSED AT THE 4TH CONFERENCE OF CHHAIRMEN OF THE STATE
ELECTRICITY BOARDS HELD IN NEW DELHI IN APRIL, 1970

1. Measures to be taken for expediting the com-
missioning of power stations according to
Schedule.

The Fourth Conference of Chairmen of State
Electricity Boards discussed the measures to be
taken for expediting the commissioning of power
stations which were scheduled to be commission-
ed in 1969-70 and for commissioning power
stations which are scheduled to be commissioned
in 1970-71. The Conference notes that a Com-
mittce had been set up in the Ministry of Irri-
gation and power for reviewing periodically in
detail the progress made in the placement of
orders and manufacture of gencrating equipment
and also to co-ordinate the progress of manufac-
ture with the progress of civil works in the
various power projects under execution in the
country. The Conference further notes that
Mcmbers of the Central Water and Power Com-
mission have been ear-marked for giving assis-
tance to the Project authorities in respect of
those power Jarojects which are scheduled to be
commissioned in 1970-71. The Confcrence re-
solves that full co-operation should be extended
by the project authoritics to the Members con-
cerned of the Central Water & Power Commission
and their assistance taken in order to ensure that
power projects are commissioned according to
schedule, The Conference further resolves that
the power projects to be commissioned in 1971-
72 ‘also should be entrusted to individual
members of the Central Water and Power Com-
mission immediately to gnsure commissioning
according to schedule.
2..Evaluation of Indigenous Generating Capa-

city,

The Fourth Conference of Chairmen of State
Electricity Boards notes that 6.48 million kW
of installed generating capacity to be commis-
. sioned has been tied up with indigenous manu-
facturing capacity. The Conference further
emphasises that it is essential that such equip-
ment is delivered in time so that power stations
are commissioned according to schedule. In view
of the delays that have taken place in supply of
generaing equipment, particularly in respect of
hydel projects, the Conference suggests that an
urgent examination should be made of the capa-
city of the indigenous manufactyring industries
to supply the generating equipment in time so
the remedial measures could be taken to mcet
shortfall in the supply of equipment, The Con-

783 1&PIT1—T7
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fc!'cnce, thcrc_t'ore, rcsolves to constitute a Come
mittee for this purpose as follows :—

1. Vice-Chairman, CW&PC . Chairman,
2. A representative of the Planning Com-
mission . . . Member.,
3. Chairman, H, E. L. Member,
4. Chairman, BHEL Member.
5. Jt. Secretary, Ministry of Industrial
Development . . . Member
6. Chairman, U. P. Stwte Electricity
Board . . . Member,
7. Chairman, Andhra Pradesh State Elec-
tricity Board « e e s ' Mcmber,
8. Director (P & P}, CW&PC . . . Member-
Secretary.

The Committee would examine the capability
of the indigcnous manufacturing units to deliver
the generating plant according to requiremecnts
during the Fourth and Fifth Plans and suggest
measures to mcct the anticipated shortfalls,
Power

3. Supply of Essential Materials for

Schemes

The Fourth Conference of Chairman of State
Electricity Boards notes with concern the scar-’
city of raw materials for implementation of
power programmes, particularly rural electrifica-
tion, The Conference further observes that there
is acute shortage of E.C. Grade aluminium,
high carbon steel, CRGQ laminations, M. 5.
rounds and plates, structural steel ctc, Measures
have already been initiated by the Ministry of
I&P and the other concerned ministrics for
improving the supplics of these raw materials by
imports and also for fixing the prices. The Con-
ference resolves that indents for the supply of
these raw materials should be co-ordinated by
the Ministry pf Irrigation and Power and the
C.W.&P.C. and that mecasures be devised to
ensure that quotas of essential raw materials are
arranged to match the demands of the State
Electricity Boards, The Conference also suggests
that the quotas of essential raw materials, as far
as possible, be allocated to State Electricity
Boards which in turn would sub-allocate these
quotas to the manufacturcrs including industrics
on whom orders have been placed by the State
Electricity Boards,



APPENDIX-2

EXTRACTS.FROM REPORT OF THE COMMITTEE ON SHORT-FALL IN GENERA-
TION DURING III PLAN n

4.1. General Observation

From the project performance data annexed to
this report, scveral pertinent points  seem o
emerge as follows :—

4.1.1, Out of 16 thermal and 10 hydro pro-
jects (aggregate capacity 4.828 million KW),
the performance of which has been studied by
the Committee, advance authorisation or formal
sanction for 11 thermal projects was issued bet-
ween April, 1959 and Scptember, 1961 and for
five thermal projects, between September, 1961
and June, 1963. The foreign exchange for the
first group was tied up between January, 1960
and May, 1963 and that for second between
January, 1962 .and .May, 1963. The inclusion of
the sccond group (aggregating 725MW) in the
Third Plan target decided in September. 1961
would appear somewhat unrealistic and ab initio
some element of doubt was introduced as to the
feasibility of implementation. '

4,12, Delay in issuing appropriate sanction
to the project results in pushing back all the
subsequent processes and ultimately the com-
missioning date, Such delay was seen to occur
due to (1) Prolonged correspondence between
CWPC and State authoritics for clarification of
project details and .(2) routine to be followed in
obtaining clearance for the project. Both would
scem controllable as discussed hereinafter.

4.1.3, At the time of submission of the pro-
ject report, the emphasis was generally on the
justification of the project in the context of
Mcreased power demand and some indications
of foreign exchange requirement and the finan-
cial results showing the viability of the project.
In several cases project reports were received
with inadequate details and approved. Such pro-
jects sanctioned without adequate investigation
were delayed during process of execution. In
case of hydro projects, inadequate investigation
often resulted in major changes in the scope of

work. and design which meant  considerable
delays., - | ‘
. 4.1.4, A large time Tag between advance

“authorisation and foreien exchanee tie-up had in
several cases resulted in delaved beginning or
at least slow progress during the initial stages.
Projcct authorities were found to be somewhat
reluctant or unable to proceed fast until the pro-
ject was firmly tied up in all respects. Adminis-
trative sanction and adequate provision of funds
were also another factor which caused slow prog-
ress during the initial stage.

46

4.1.5. Timely appointment of a competent
consultant for thermal projects had manifestly
benefited the project authorities particulatly
those who were not suitably organised in this
field, in that, all phases of the project work were
carried out in a systematic manner. On the
other hand, delayed appointment had adversely
affected the programme. The absence of a suit-
able Indian Organisation under the consultants
also delayed the programme,

 4.1.6. The compexity of procurement routine
from the issuance of tender specification to the
issuance of import licence or opening of letter
of credit, which had a bearing on the delivery of
cquipment, had in many cases upset even a pre-
planned construction schedule. The adverse
cffcct was more pronounced in cases where pro-
curcment of different equipment was arranged
from different sources,

4.1.7. Lack of vigilance on follow-up actions
in the field of co-ordination between various
agencies, programming and scheduling, ship-
ment, customs clearance, despatching and re-
placement against transit losses and damages
caused considerable delays, It is inferred that in

many cases the organisation was not suitably
equipped.
4.1.8. Due to interdependence of design,

procurement and field construction, there was
the imperative need for mapping out all comple-
mentary actions in sufficient details and in
advance to avoid hold-ups in various phases of
the work, A detailed schedule of this type was
found missing in many cases, particularly in
aided projects obtaining all the imported equip-
ment from one source. Complete dependence on
foreign suppliers was observed and their lapses
resulted in delays,

4.1.9. Construction of different projects prog-
ressed differently and the causes of delays had
also varied rather widely—from delay in sanc-
tioning the project to delay arising out of emer-
gencv conditions due to Chinese aggression or
conflict with Pakistan. Not all of them, however,
affected the end point. Parallel actions or opera-
tions were possible with the result 9 months’
::]clav in any particular item ultimately reflected
in a month’s delay in the commissionine data.
There were, however, steps which, if once
delaved. continued to effect successive sanctions
down the line resulting ultimatclv in delay in
commissioning, For the purpose of achieving the

target, such steps deserved anticipation and
timely action,



4.1.10. In case of thermal projects, once the
major civil works at site commenced, the ficld
construction appeared to progress more or less
in an orderly manncr, subject to certain varia-
uons which could gencrally be predicated with-
in limits. In other words, trom wis stage, the
project came under reasonable control ol  the
construction organisation aund its course becaig
detined, The posilion was not quite so during the
pre-construction stage in which scveral agencics
were involved. This point of time viz. commence-
ment of major civii  works at site could be
considered as a distinct dividing line of the total
project implementation period for two broad
phases of the project. -

4.1.11. Out of 16 thermal projects studicd,
the first unit at Neyveli Stage 11 (50 MW) was
commissioned in 26 months from the date of
commencement of major civil works at site.
This was a repeat unit and manufacture had
started in advance. This accounted for the short
period indicated. The second unit (100MW) in
the same power station would require 46 months
(likely commissioning date April, 1967). The
actual construction period for commissioning of
the first unit in nine project (vide Appcndix
12) varied between 31 and 39 months although
the variation in the first phasc was widcr. The
corresponding period for the remaining six
projects had varied between 40 and 48 months.
‘The extension of the construction period in case
of the latter group was mainly due to (1)
reasons beyond control of the project autho-
rities (2) delayed actions in the first phase and
{3) unforeseen difficulties (natural hazards, was
situation and the like). There was considerable
time-lag between commissioning of the first unit
and that of the second and subsequent units, In
scveral cases the rcasons were somewhat beyond
the control of the project authoritics, Canni-
balisation to complete the first unit out of the
other due to delayed receipt of replacement
against transit losses or damage, resulting from
the cumbersome procedures or failures of vital
components during the trial period of subsequent
units or labour strikes are typical examples of
such delays, On the other hand in some of the
projects, the reasons for delay in commissioning
the second unit appear controllable. Time taken
for strengthening the depleted construction orga-
nisation due to diversion of construction person-
nel to operation, delayed action by Project
Authorities in obtaining statutory licences for
explosive, clearance from Electrical Inspectors,
etc, are examples of the latter type of delays.

4.1.12. On the hydro side, the period of
construction at site varies between 5 and 7 years.
The variation in the period for the first phase
was even wider., In most of the cases the delays
during the construction period could be directly
or indirectly attributed to inadequate investiga-
tion, particularly geological investigation and
firm design of civil engineering works apart from
other reasons mentioned earlier.

47

4.2, Causes of Delays

42.1, The various causes of dclays as
observed in the implementation of Third Plan
Schemes are listed below scparately for thermal
and hydro projects :—

1. Thermal
1. Lack of adequate project data.

‘2. Inadcquate investigation before
technical project report.

. Major change in scope of work.
. Delay in site selection and land acquisition.

. Dclay in issue of authorisation by Central
and/or State authoritics.

. Delay in foreign exchange tic up.

finalising

o b W

o

7. Deficiency in organisation for planning
and engineering the project,
8. Delay  in  appointment of . consultants

wherever required.
Y. Lack of local orgamisation of consultants

resulting «n delay in  communicating
decision,
10. Delay in procurement of equipment due

to—

(a) late issuc and late finalisation of
tenders, .

(b) procedural delay in processing through
D.GS. & D;

(¢) processing of forcign cxchange relcase
by Govt. of India.

Delay in levelling and dressing at site due

to—

(a) inaccessiblc nature of site.

(b) delay in procurement of construction
equipment,

11

12.
13,

Latc receipt of ercction drawings.

Delay in  procurement of construction
equipment like tower crane, Gantry crane
etc.

Shortage of Cement and Stecl, ‘Wélding
rods, explosives etc,

Late arrival of erection Spcciulists.

Delay in delivery of cquipment due to—

(a) failure of supplier to keep up schedule.
(b) lack of ships, port strikes etc,

(¢) impounding of equipment in Pakistan.

14.

15.
16.

17. Difficulties in transporting equipment ' to
site— C
(a) in moving over dimensional packages
on railway due to restrictions imposed
» by bridges, tunnels etc,

(b) Due to lack of suitable rolling stock,
etc. -



(c) Due to difficult terrain and lick of
proper access routcs,

Delays in getting replacement for items
of equipment damaged or lost in transit.

18.

Lack of proper planning and co-ordination
of various construction schedule and failure
to anticipate delay in case of critical phase
of construction activity in advance.

19.

Labour strikes and civil disturbances.
Unprecedented rains and floods.

20.
21.

22. Difficulties experienced due to change in

the course of lean water flow in river.

Change in top personnel in the course of
implementation of project.

23.

24,
I H ydro

1. Inadequate investigation before finalising
technical project report,

Stoppage of work due to enemy action.

"2, Major change in the scope of work like :
(a) change in the location of dam;
(b) change in design of dam foundation;
(c) change in design of Water Conduc-
tor System,
(d) change in location of power station
and switch yard,
(¢) change in generator capacity.
Delay due to inter-State aspects.

. Delay in issue of authorisation by Central
and/or State authorities.

w

. Delay in foreign exchange tie-ups.
. Change in key personne] in the coursc of
advance planning and exccution.

. Delay in procurement of equipment
to—

(a) late issue and late finalisation of
tenders,

(b) procedural delays
through DGS&D.

(c) processing of foreign exchange relcase
by Government of India.

8. Delay in procurement of construction
equipment,

9. Shortage of Cement and Stecl, welding
rods, explosives, etc,

due

in  processing

10. Shortage of spare parts

_oho for construction
equipment,

11,
12,

"Late arrival of erection specialists.

‘Delay in delivery of equipment due to fai-
lure of supplier to keep up schedule.

Difficulties in transportin vipment
ool porting equipments to

‘13.

a8

in moving over dimension_al packageé
on railway due to restrictions imposed
by bridges, tummels, etc.

(b) Due to difficult terrain and lack of
access roads.

(a)

14. Unprecedented rains and floods.
15. Land acquisition and rehabilitation.

15, Having teviewed the various arcas of
delays in project implementation, the Committee
would recommend as follows :—

5.1.1. A close scrutiny of the status of the
projects included in any plant should be made
before formulation of each Five Year Plan, with
a view to fixing a realistic target which would
reasonably be expected to be achieved.

5.1.2. By and large, inadequate investigation
could delay the various phases of the project and
as such greater importance should be attached
to this aspect, No project should be sanctioned
uniess it was fully investigated. This would only
mean that with a longer lead time prior to the
sanctioning of the project but with appropriaie
planning in this direction, it would be possible
to match up this part of the work for implemen-
tation of the project during a particular plan
perind,

5.1.3. Since the investigation work for the
hydro scheme is much more extensive, it would
need a greater degree of collaboration between
Centre and State in case of very large and inter-
State projects to complete this part of the work
in time, The investigation work for hydro pro-
jects should be placed under the charge of
experienced engineers not below 'the rank of a
Superintending Engineer. In this context a
master 'plan for Hydro projects should be worked
out, Similar principles should alsp be applied to
Thermal Projects but the detailed work asso-
ciated with thermal schemes might be left to the
care of States. ‘It would 'be necessary for the
CWPC to take ‘the initiative and maintain a
close liaison with the States during investigation
and preparation of -master -plans.

5.1.4. One of the reasons for delay in sanc-
tioning a project is an inadequate project report
submitted by the States. Such reports should
give full account of the investigations.carried out,
major technical details, fund required, indication
of construction materials-and equipment together
with a schedule of action and programme of
construction, existing organisation and the nced
to augment it, brief details of utilisation of
power etc, This will be in addition to the infor-
mation usually given regarding power demand,
financial results etc. The Planning Commission
have already circulated a.proforma, guide line
for preparation of project report. As C.W.P.C.
will be the official examining body, the proforma
already circulated should be reviewed by them
and amended as necessary to obtain  fuller

Ji_;lcfcgmaﬁo'n in respect of thermal and hydro pto-



5.1.5. The Committee has observed that
considerable time is being taken at present in
giving approval to the project by the concerned
Departments at the Centre and State. Accord-
ing to the prescnt procedure, the State Govern-
ments are required to submit detailed project
reports to the Central Water and Power Commis-
sion, Ministry of Irrigation and Power and the
Planning Commission for examination and
approval. On the basis of such examination, the
CWPC submits its comments to the Technical
Advisory Committee set up by the Planning
Comnussion on the merits of individual projects.
In a number of instances the Committee noted
that prolonged correspondencé and consultations
between CWPC and the State Project authorities
had resulted in delayed submission of comments
for consideration by the Technical Advisory
Committee, which is mainly due to inadequate
data and information in the project report. The
Committee noted that although a representative
of the Deptt. of Co-ordination (Ministty of
Finance) was coopted on the Advisory Com-
mittee yet all néw projects estimated to cost
Rs, 5 crores and above though recommended by
the Advisory Committce were again referred to
that Department by the Planning Commission
for getting its clearance before giving its
approval, The Committce fails to appreciate the
utility of the second reference to the Department
of Coordination. The Planning Commission's
approval should be issucd as soon as a project
is recommended by the Technical Advisory
Committee,

5.1.6. In order to encourage detailed investi-
gations as envisaged, adequate funds should be
aliocated in each Plan for investigation of hydro
and thermal projects. Investigation of thermal
schemes in advance should be given greater con-
sideration. Association of consultants from this
stage particularly in-thermal projects would be
an expediting measure.

5.1.7. The tie-up foreign exchange, if involved
and for which an indication should have been
given in the project report should be communi-
cated to the project authority without a large
time-lag it was often seen that active work on
the project was not taken up until this was for-
mally advised. )

5.1.8. The commencement of civil work of
some of the projects was delayed due to late
ordering of construction material like steel,
cement, etc. The Committe¢ is of the opinion
that there cannot be any valid reason for the lapse
on the part of the project authorities, The require-
ment of such materials can be estimated and
included even in the project report and procure-
ment action can be initiated as soon as the pro-
ject is formally sanctioned. Proper co-ordination
in this regard can be achieved between CWPC
and the project authorities for early supply.
Often the work was held up due to non-receipt
of special steel sections and plates, With close
vigilance and co-ordination, it may be possible to
minimise delay on this account, if not obviate
them altogether,
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5.19. The procurement” procedures have
seriously affected the construction programine
and hampercd comstruction progress in many
vital projocts. There is scope for streamlining
the procedure so as to avoid delay in the cons-
truction programme. There are many aspects
involved in the procurement proccdure. One of
them iy the agency for purchases. The study
made in this connection is given hereunder,

5.1.10. The purchase of equipment has gencral-
ly been handled by one of the two agencics viz.,
(1) Project authority itself (2) Central agency
like the D.G.8.&D. The time taken for the pur-
chase action in all cases can be divided into two
broad stages, the first stage commencing from
the time of issue of tender enquiry or the time of
placing the indent on D.G.S.&.D. to the time of
issuing a letter oft intent on the prospective sup-
plier, and second stage comprising the time taken
from the issue of letter of intent to the issue of
import licence/letter of credit, which has a bear-
ing on the deliveries.

6. Time Schedule and Model Programme

6.1. As already stated, the cntirc process of
execution of the project from its conception to
the commissioning falls into two distinct phascs.
The first one from the conception to the com-
mencement of construction of major civil works
at site and the second one comprising construc-
tion, testing and commissioning. The second
phase of the work is actual ficld construction
whereas the first phase comprises of various
sanctions, approvals, Engineering coordination,
procurement etc., which have to precede the
productive phase. The activitics of the first phase
generally .comprise the following :

1. Approval of the project by the Central
Government.

2. Allocation of funds and
approval of the project.

. Tying up of foreign exchange sources.

. Preparation of specification and invitation
of tenders.

. Land acquisition where necessary.

administrative

(¥ )

Lh

6. Tender invitation scrutiny and issue of
letter of intent and contract finalisaton.

7. Clearance from indigenous angle and
release of foreign exchange.

8. Issue of import licence.

9. Opening letter of credit wherever neces-

sary.

Detailed design which will continue even
after the second phase starts,

10.

11, Preliminary works,

The second phase, on the other hand will
comprise :

(a) Field construction,
and electrical.

(b) Testing and commissioning.

civil, mechanical



6.2. In order to ensure smooth and uninter-
rupted progress of the project, it is of utmost
importance to carcfully plant in very great detail
the numerous complementary activities of the
project. These activitics have considerable inter
dependence on one another and often restrain
other activities. A thorough coordination of all
these activities is required from the very begin-
ning, It is necessary to foresce these activities
and the inter-action of each other to be able Lo
arrive at a rational programme for the exccution
of the project. For many projects this aspect
does not scem to have received due attention
during the Third Five Year Plan. The most con-
venient and cffective method of programming
is to adopt the PERT network which cleariy
indicates thc intcr-action of the various activities
and with recasonable durations assigned to them,
a very realistic time schedule for the project can
be made, This procedure also enables better
man-powcer planning and compression of some of
the activity durations to achieve the most
expeditious completion of the project. It alsc
enables the project authorities to get a clear
perspective view of all the inter-related acti-
vitics and pin point the critical operations and
thus it affords a means to control the progress
so as not to materially affect the final comple-
tion target, It is rccommended that all the project
authorities should also adopt this method of
programming and controlling the progress.

6.3. From the data received from the various
project authorities a study was conducted to
determine the range of duration of some of the
major activities for the projects, Utilising the
findings of this study and keeping in view the
problems associated with indigenocus industries
a model PERT (Programme Evaluation and
Review Technique) nct-work each for a thermal
and hydro project has been drawn up and
alu_;ncxed to this report vide Appendix 16 and

50

6.4. For thermal project the period of 54
months (vide Appendix 16), reckons from the
date of authorisation/formal sanction to the
commissioning of the first unit at a new site, A
ume lag of four months for each successive unit,
it all the units have been sanctioned at one time,
is normally to be expected. This total period for
an extension project will be shorter, the extent
of which will depend on the facilities provided in
the previous stage of development but it is not
likely to make a material difference for the pur-
pose of fixing a plan target. There will be a lead
time of about 24 months preceding the sanc-
tioning of the project to cover adequate investi-
gation, preparation of project report and its
acceptance at the State level, examination by the
Centre and final issuance of formal approval,
Thus a total period of 6} years is to be assumed
for purposes of planning.

6.5. On the other hand the time required for
cxecution of a storage hydro project of average
complexities is about six years reckoning from
the date of authorisation/formal sanction to the
commissioning of the first unit. A lead time of

two to four years depending on the type of
development and topography, preceding the
formal sancuion of the project is required to

cover adequate investigations, preparation of
project report and its acceptance at the State
level, examination at Centre and final issuance of
formal approval, For purposes of planning a
total period of 8 to 10 years should be assumed
for hydro project of average-complexities, The
total period may be longer if the project is an
Irrigation-cum-power project or if it involves in-
ter-State problems. In fact, because of possibility
of a large variation in the scope of work or in
complexities, a model programme is difficult but
for purposes of formulation of plans, the period
indicated in the annexed PERT network would
provide a reasonable basis.



APPENDIX-3

LOAD ESTIMATES AND PLANT PROGRAMMES

Experience of the Central Electricity Generating Board of UK.
(Extracted from CEGB Annual Report 1967-68)

Load forecasts for the early 1970s have been
reduced to take account of the slower growth in
the electricity demand which is mainly the result
of the general economic slow-down, There is
likely to be a substantial margin of plant capacity
in 1970-73 unless demand increases considerably
in the meantime. The practice of tailoring annual
programmes to follow load estimates closely has
recently resulted in violent fluctuations in new
plant requirements from year to year, A 1 per
cent change in the forecasted average annual
growth rate changes generating plant require-
ments six years ahead by some 3,500 MW, If
the change is upward, the result is a crash prog-
ramme of plant ordering and building which is
not compatible with optimum economy. If the
change is downward, the programme is so
reduced as to disrupt both the heavy plant manu-
facturing resources of the country and the
Board’s design and construction organisation.
This must lead to excessive costs and to long
delays when the rate of ordering is again rein-
stated to an average level,

Excessive swings in plant ordering seriously
affect the Board’s finances. The effects of over-
correction are likely to be no less serious; if
manufacturers are starved of orders for too long,
they are unlikely to maintain large specialised
facilities and will be forced to cut their losses

as best as they can, The generating Board then
face a prospect that they will not obtain plant
from home sources at the rate of 4,000 MW or
5,000 MW a year, which may well be the level
required in the mid-1970s, The resources will
not exist and it will take time to re-establish
confidence and get them rebuilt.

It is in the Board’s interests to ensure that
manufacturers are able effectively and efficiently
to meet continuing plant construction and
maintcnance requirements, Although it may not
be strictly justified by current load forecasts the
Board are therefore anxious to order one new
power station in 1968, the first unit to be com-
missioned in 1973. The advantages to the supply
industry as a whole of avoiding a complete gap
in the plant programmes are substantial. They
are consequently seeking approval to more
gradual adjustments to future plant programmes,
typing them less closely to changes from year to
year in forecasts of future rates of load growth,
The implications of ordering one or two new
large units in advance of munimum requirements,
and bringing forward the retirement of old plant
of equivalent capacity, are being examined. The
indications are that the savings from the early
closure of old and inefficient plant would fully
offset the additional capital charges on the new
advanced units.
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APPENDIX-4

THE CORPORATE MODEL OF AN ELECTRIC UTILITY

1. This is a new technique for future plann-
ing. A mathematical model is constructed for the
electrical system in question and by the use of
computer and simulation techniques in manage-
ment planning, system engineers and financial
managers are given the capacity to predict the
effects that future projects are likely to have
upon each other and on the overall system opera-
tion with a greater degree of certainty. What is
even more important, a complete over-view be-
comes available whereby system planners and
financial planners may recognise each other’s
functions in performing their own tasks, Effec-
tive system planners should recognise the econo-
mic and financial impact of their alternatives and
financial planners would become more aware of
the cffect of system plans on the future need for
funds. With this type of a model available, total
corporate planning is facilitated, The model con-
sists of 3 interrelated digital computer prog-
rammes—(i) an economic simulation; (il) a
costs simulation (based on power generation
expenses) and (iii) an auxiliary nuclear fuel
management programme. All corporate activities
and certain cnvironmecntal parameters are repre-
sented by the cconomic simulation. The produc-
tion costs simulation is designed to supply fuel
cost information to the economic simulation and
the fuel management programme to supply
nuclear fuel scheduling and cost data to both of
the other programmes. The corporate models are
the digital computer programmes that simulate
the operation of a growing power system over
the years and translate the results of these opera-
tions into economic and financial forecasts, The
model permity rapid and relatively inexpensivc
study of alternate courses of action in the diverse
though inter-related areas in which management
decisions are required,

2. The Flow Chart shown in Fig. 4-1 indi-
cates the major segments and general structure
of the model. Essentially, the structure is that of
economic simulation programme. The model
utilizes cause and effect relationships to the
maximum extent possible to compute expected
income and expense items. The economic simula-
tion programme permits forecasting changes in
the plant accounts, computing the financing
required to support a new plant and calculating
both book and tax depreciation,

3. Load data are required to compute pro-
duction cost and revenues. In the production
cost programme, the model is modified to reflect
expected contractual purchases and sales of
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encrgy and pondage, run-of-river, and pumped
storage hydro plant operation. Figure 4-2 shows
the structure of the production cost programme.
The basic input required includes the systeln
load model, cost and operating characteristics of
generating units, contractual obligations for
energy sales and purchases and items that define
the operating policy. Maintenance is scheduled
weekly and fuel expenses accumulated monthly.

3.1. This production cost programme can
include a computationally efficient routine that
permits representation of the operation of seve-
ral pumped-storage hydro plants, The techmque
employed is a constrained gradient method. This
insures that the pumped-storage plants opcrate
at the minimum thermal fuel cost while not vio-
lating the reservoir storage limitations. The
technique starts with the creation of the systems’
total thermal cost characteristic curve illustrated
at the top of Fig. 4-3. The convex cost function
indicates the capacity available durmg the
period, the commitment of units and the econo-
mic characteristics of the individual units. Com-
mencing with a full reservoir and 1no pumpad
storage plant action, a trial operation 1s made by
assuming that the peak load is to be reduced.
This means a reduction in the volume of water
in storage, The pumping energy required is egual
to the generated power divided by the cycle
efficiency. The figure shows how this action
results in a net saving in fuel costs,

4. Figure 4-4 illustrates the overall modelling
approach used in considering the nuclear units.
The fuel management programme converts the
fuel design data, cost forecasts for ore fabrica-
tion, etc. and forecasts of the operation of the
unit into fuel costs for each operating cycle and
computes expected reloading dates, The fuel
design is fixed so that energy in a given operating
cycle remains as specified. Reloadings are then
scheduled with assumed loading patterns to
meet required energy exposure and fuel costs
are developed using the cost data inputicd to the
fuel management programme. These data are
used in the production cost programme to simu-
late the operation of the units. If the reloading
pattern is not fixed, the production cost prog-
ramme monitors the cumulative energy genc-

rated by the nuclear boilers and removes  the
units when reloading is necessary. When the
fuel reloading dates are fixed, the production

cost simulation has to assume that the units are
similar to pondage hydro plants and Zenerate
specified amounts of energy each monih,



5. The model of the accounting system trans-
forms the forecasts of cash flows, revenues and
expenses into returned net income; and simulates
the cash management policies of the firm while
executing financial plans, computing income
taxes and preparing data for monthly and annual
financial reports. Figure 4-5 shows the steps
taken each month in the accounting model. The
inter-dependence of financing, interest and
income taxes requires an iterative computation
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each month, The calculation starts with preplan-
ned financing and existing interest ¢xpenses, and
then takes and additional financial nceds are
computed. -

Reference : J, K. Carlin, R. H. Lyons, J. H.
Mitiguej, E. F. Murphy, C. D. Galloway.
M. A, Sagar, A. J. Wood “Corporate Mode] of
an Electric Utility”, IEEE Spectrum Junc 1969
pp. 75-83.
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FIG-4-3

SIMPLIFIED VERSION OF PUMP STORAGE
HYDRO PLANT SCHEDULING INCLUDING
THERMAL COST CHARACTERISTIC

FIG.-4-4
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! < APPENDIX —S5
GENERATION SCHEMES FOR IMPLEMENTATION DURING THE FIFTH AND SIXTH PLANS

L. Continuing schemes from the Forth Plan:

Installed. Status  of
Scheme capacity Investigation
(MW)
NORTHERN REGION
Hydro
1. Dehar (Punjab/Haryana/Rajasthan) - . . W . . 495 Investigations completed.
2. Pong (Punjab/Haryana/Rajasthan} . . . . . . 240 «do~
3. Yamuna Stage II (U. P.). . . . . . . . . 120 -do-
4. Maneri Bhali Stage F(U. P.) . . . . . . . 105 _=do-
- 5. Ramganga (U. P.) . L. . . . . . 60 -do-
6. Yamuna Stage IVY{(U.P.). . . . . . . . . 20 =do-
" 7. LowerJhelum (J &K) . . - . . . . . 96 -do-
" 8. Salal J & K) (Central Scheme) . - - . . . 270 -do-
Total Hydro 1406
Thermal
1. Bhatinda (Punjab) . - . . . . . . . 110 ~do-

Total Thermal 110

. T
Total benefits from schemes continuing from the
Forth Plan . . . . . . . . . . 1516

SOUTHERN REGION :

Hydro -
1. Lower Sileru (Andhra Pradesh) . . . . . . 400 «do-
2. Srisailam (Andbra Pradesh) . . . . . . . 440 -do-
3. Pandiar Punna Puzha (Tamil Nadu) . . . . . , 100 -do-
4, Idikki 3rd Unit (Kerala) . . . . . . . 130 -do.

' Total Hydro - . 1070

EASTERN REGION
Hydro

1. Subarinrekha (Bihar} . . . . . . . . 65 -do-

Toal Hydro 65

All-India Total benefits

. + . from continuing schemes . . . . 265t
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II. New Schemes:

Schemes Installed Status of Investigation
capacity
' (MW)
1 2 3

NORTHERN REGION:

Hydro

1. Shanan Extn, (Punjab) . . . . . . . . 50 Investigations completed and
report submitted to CWPC,

2, UBDC Extn. (Punjab) . . . . . . . . 45 ~do-

3. Thein (Punjab/J &K) . . . . . . . . 210 -do-

4. Nangal Right Bank {(Punjab, Haryana and Rajasthan) . . 150 -do-

5. Vishnu Prayag (U.P) . s . . . . . . 2007 Investigations  completed.
Project report under pre-

. . paration by State.

6. Maneri Bhali Stage II{U P) . . . . . . . 200

7. Gangbal{(J&K) . . . . . L. . 60 Under investigation, Likely
to be completed in 1971.

8. Sonamarg/Kangan(J & K) . . .. . . . 50 Investigations completed and
project report submitted to
CWPC for Kangan Project.
Sonamarg  Projeet  under
investigation,

9. Pakal Dhul (Marusudar) (J &K) . . . . . . 260 lnvestigations under completion.
Project report likely to
be prepared and submitted
in 1971,

10, Kishtwar Stage I (Chenab) (J & K) . . . . . 200 -do-

11, Sezawa (H.P) . . . . . . . . . 100 Under investigation, Likely to
be completed in 1971.

Total Hydro . 1525
Thermal{Nuclear

1. Bhatinda Extn. (Punjab) . . . . . 200 Extension at site under deve-
lopment. -

2. Faridabad Extn. (Haryana) . . . . 55 ‘-do-

3. Badarpur Extn. (Delhi) . . . . . . 200 Extensions at developed sites.

4. Delhi'C’Extn.(Delhi) . . . . . . . 55 -do-

5. Obra Extn.(U.P.) . . . . . . 600 -do-

6. Nuclear (Central Project) - . . . . . 400 Site to be selected,

Total Thermal/Nuclear; . 1510
Total benefits from New Schemes. . . 3035
WESTERN REGION:
Hydro
1. Kadana (Gujarat) . R . . 2407 Site investigated and irrigation
. portion under construction. Re-
vised report on power aspect
submitted.
2. Pumped Storage (Gujarar) .. . . . . 200 Site to be selected near Ukai

Reservoir and  investigated,
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1 2 3
3. Bhira Tajl-race (Maharashtra) 80 Project sanctioned for im-
: plementation.
4. Tilari (Maharashtra) 60 Investigated and  report sub-
mitted to CWPC
5. Pench (Maharashtra) . . 160 «do-
6. Pumped Storage {Maharashtra) 500 Site :]o be selected and investi-
gated.
7. Narmada Sagar (MP) 600 Investigated and rerort
submitted to CWPC.
8. Bodhghat (MP) 240 ' Go- '
9. Dudh Sagar (Goa) . 30 Investigations completed, re.
port under preparation,
Total Hydro: 2110
ThermallNuclear:
1. Nuclear in Gujarat 600 Site to be sclected.
2. Ukai Thermal Extn. (Gujarat) . . . . . 200 FJ;ension at site under deve-
opment.
3. Nuclear in Western {Maharashtra) . 1000 Site ta be selected.
4, Xoradi/Nasik Extn. (Maharashtra) . 1400 Extension at site under deve-
- lopment.
5. Korba Extn. (M.P) . 400 Extension at developed site.
Total Thermal/ Nuclear : 3600
Total benefits from New Schemes . 5710 \
SOUTHERN REGION :
Hydro
1. Upper Sileru Extn, (AP) -, . 120 Extension at developed site,
2. Lower Sileru Extn. (AP). . . 200 Extensions at site under  deve-
. lopment.
3. Nagarjunasagar Pumped Storage (AP) . . . 100 Scheme recommended for sanc-
tion by Ad-hoe Committee.
4. Kadamparai (Tamil Nadu) . . . . 100 Investigation under comple-
tion.
5. Cholatipuzha (Tamil Nadu/Kerala) . . . . 60 Investigated and report sub-
mitted to CWPC,
6. Suriliar (Tamil Nadu) . . . . 35 -do-
7. Upper Thambraparapi (Tamil Nadu) . 30 -do-
8. Idikki Extn. (Kerala) . 390 Extensions at sile under deve-
lopment. _
9. Sijlent Valley (Kerala) . . . 120 Investigated and reported sub-
. mitted to CWPC.
10. Idamalayar (Kerala) . . . 50 Investigated and rteport sub-
mitted to CWPC.
11. Kalinadi Ist Phase (Mysore) . . 260 Scheme recommended for sanc-
tion by Ad-koec Committee.
12, Kalinadi further development (Myaore) . . . 650 Investigations under completion.

Likely

to be completed in
1971.
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1 2 3
13. Varahi (Mysore) . 00 [,'Lﬁﬁ%ar?:are ;ngy Sg;?icd i
thorities.
14, Sharavathi Dam &Tail‘Race (Mysore) . 300 -do-
Total Hydro: 271§
Thermal|Nuclear : . _
1. Kothagudam/Ramagundam Extn. (AP) . 400 Extensions at developed sile
2. Neyveli Extn. (Tamil Nadu) . 400 ' -do-
3. Nuclear (Central Scheme) 600 Site to be sclected. .
Total Thermal /Nuclear, B 1400 .
Total benefits from New Schemes o 4115
EASTERN REGION :
Hydro
1. Koel Karo, Ist Stage (Bihar) 720 Invﬁsriilg;led'prépl:::tiisgﬂ. Report
2. Konar and other pumped stoarge 300 Sites to be located ﬁnd investi-
(DVC) - . gated.
3. Upper Kolab (Orissa} . . 150 Under investigation.
Total Hydro: 1170
HI. Hydro-schemes for benefits for the Sixthk Plan :
Scheme Installedrcapacity
(M.W.)
NORTHERN REGION :
1. Kishan Dam (U.P.) . . . . . . . 600
2. Pancheshwar (U.P.) . . © . 2000
3. Poornagiri (U.P.) . . 1000
4, Tehri/Kitli-Bhel (U.P.} . .. . . . . ; . 800
5, Tapoban-Vishnugarh (U.P.)) . . . . 150
6. Vishuprayag-Pipalkoti (U.P.) . 100
7. Bhatwari (U.P.) | 50
8. Lata (UP.) . . . . . .- . 50
9. Bursan (J.K.) . 200
10. Sawalkot 0K) . . . . ) . 400
11, Parbaiti (H.P.) . . . 2000
12. Dharari Diversion (H.P.). . . v . 200
13. Baspa (H.P.) . .. . . . . . . . 60
14. Thirot (H.P.) .. .o : 120
15. Raoli(H.P) . . . . . .. e 300
16, Bardang (H.P) . - . . . ' o e 60
17. Seli (H.P.) . 100
" 18. Schemes in Upper Sutlej Basin (H.P.) 500
Toran 8690

Norte :—Extensions at the following sites which would have developed by the end of the Fifth Plan would be

possible during the Sixth Plan,
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Scheme

Installed capacity
(MW)

Thermal

1. Patratu Extn. (Bihar)

2. Thermal in North Bihar

3, Chandrapura Extn. (D.V.C.} . . . . . . .

4. Thermal in West Bengal . . . . . . -

5. Talcher Extn. (Orissa) . . . . . . .

Total Thermal : . . ' . . .

Total benefits from New Schemes. . . . . . '

NORTH EASTERN REGION :

Hydro

1. Loktak Extn. (Manipur) . . . . . . .

2. Kameng Stage I (NEFA). . . . . . . .
3, Kyrdemkolai (Assam) . . . . . . . .
Total Hydro * . . . . . . .

Thermal

1. Namrup (Assam)

Total Thermal ; . . . . .

Total benefits from New Schemes ¢

All Tndia Total Benefits from New Schemes: .

200 Extension "at  devcloped site.

120 Site to  be located-can  be at
Barauni  which is a developed
site.

240 Extension at developed site,

600 Can be located at sites developed
and under-development,

240 Extension at  developed sile.
1400
2570

35 Extension at site under develop-
ment.

100 -Under investigation.  Project
report under preparation,

60 Investigated and report  sub-
mitted-sanctioned.

195

30 Extension at developed site.
30
225

15660

Scheme [nstalled capacity
' (M W) B
1. Dehar . LTt s 330
2. Thein . . . . . . . . . 210
3. Pakal Dhul . . . . . T . 390
4., Kishtwar . . . . . . . . . . 200
Total 1130
WESTERN REGION ;
1. Wainganga (Maharashtra) . . . . . . . 600
2. Pumped-Storage Scheme (Maharashtra) . . . . . 500
3. Kotri-Nibra (Maharashtra/MP} . . . . . . 400
4, Bhopalapatnem (Maharashtra/MP) . A . . 400
5. Pumped Storage Schemes (Gujarat). . . . P . 500
6. Chitrakot (MP)} . e . . . . . 150
7. Kutru (MP}. L . . . . . . 300
8. Majimendri (MP) . . . . . . 500
9. Schemes on Narmada (MP) 600
10. Ken (MP) . . . . . . . 300
11. Kanhar (MP) . . . . . . . 100
Total 4350
Nove: —In addition extensions at the following sites, which
would have been developed by the end ofthe  Fifth
Plan, would be possible during the Sixth Plan.
1 WNarmadasagar 400

e
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Scheme

Installed capacity

SOUTHERN REGION ;

— b
wR e

_._.
DR P AR W

Lower Perivar (Kerala) .
Kakkad (Kerala) .
Parinjakutti (Kerala)

Lakshmi (Kerala) . . .
Puyankutti (Kerala) . .
Poringalkutin R, B. (Kerala)
Lower Chalakudy (Kerala) .
Bedti (Mysore) . . .
Sorda (Mysore)

Aghanashini (Mysore).
Barapole (Mysore)

Mahadayi (Mysore) . .

Kauvery Schemes (Mysore/Tamil Nadu) ,
Pumped Storage Schemes (Tamil Nadu) .
Schemes in Pranhita and Lower Godavari (A, P.}

EASTERN REGION:

N R Wy~

Lower Shan (Bihar) . . '

Tihkerapara {(Orissa) . .
Uppet Indravati (Orissa) .
Barakot (Orissa) . . .
Lower Kolab (Orissa)/MP) .
Pumped Storage Schemes .
Lower Karo (Bihar)

Total

Total

Note :—In addition, it would be possible to add capacity during
the Sixth Plan at the following sites which would have
been developed by the end of the Fifth Plan,

Koel Karo (Bibar) . .

NORTH-EASTERN REGION :

|

Kameng Stage [I (NEFA) ..

2. Umkhen (Assam) . . .

All-India Total Benefits from
Advanee Action: .,

(MW)
150
. 50
. 150
. 10
: 100
) 100
- lm
400
. 200
300
. 150
) 50
. 600
: 500
) 1000
4080
X 300
. 500
: 400
. 100
) 120
. 500/1000
. 100
2020/2520
. 20
. 200
300
T T s00

19640{20140 MW




APPENDIX 6

PERFORMANCE BUDGETING

1. Performance budgeting is essentially a
process whereby the projects/activities of the
performing units are converted inte  orpanisa-
tional work and financial responsibilities. It is a
rellection of what the organisation is doing, and
what the costs are. It focusses attention on the
ends to be scrved rather than on the amount of
moncy to be spent, In the formulation of a per-
formancc budget the most important single task
is the precise definition of the work to bec done
and a careful estimate of what that work will
cost. The proposed work, its purpose and related
costs are developed as part of the long term goals
and programmes such as those contained in the
development plans,

2. The performance budget document is pre-
pared on the basis of functions and objectives of
the scveral agencies and departments rather than
exclusively on the basis of objects of expendi-
turc and organisational units, A function, for
this purposc, has been defined as a major
division of the total organised effort the purpose
of which is to provide a distinct public service.
A programme represents a segment of a function
and an activity/project represents the division of
a programme into homogencous types of work.

3. Principal of  performance

Budgeting :

componernts

3.1. Executive budget programming requires
that individual agency programmes should be for-
mulated and considered in terms of the programme
as a whole and should be in accordance with the
policies established by the executive. A sound
work programme for a specified time period,
should include, for each activity, a clear defini-
tion of objectives, the choice of basic methods
for achieving the objectives, a forecasting of how
much and what kind of work is to be done, when
and at what cost. Consequently, the first step
towards performance budgeting is the establish-
ment, improvement and extension of a. .ctivity,
schedules stating the major purposes to be
served, the identification of programmes geared
towards ends, indication of projects/activities
under each programme and the mecasurement of
the volume of work with data on past, current

and anticipated work-load. These measures
should be countable, clear, reflection of the
important resources used and should be set

forth in functional terms, If the organisational
structure corresponds to the functional frame-

work of an agency or department, it will facili-

tate the decentralisation of budgeting programme
and financial responsibility at every level within
the organisation.

3.2. The second step towards Performance
Budgeting is the installation of work measurement

63

and the application of performance standards
without which performance budgeting could be
defeated within the administrative agency, It i,
however, recognised that there is no single yard-
stick for measuring aclivity or for determining
performunce standards.  Some agencics can use
work-load and unit cost data; others can use work-
load data; still others can use only explanatory
or descriptive material.  Agencics at different
stages of development should be cncouraged to
devise and use the most suitable methods for a
given programme and move progressively towards
higher levels of perfection. Determination of a
suitable standards should be based on a cimplete
understanding of the nature of work and past
records of similar work. Any standard so derived
should be tentative allowing for deviations. Afler
having allowed for such deviations, the variances
between actual and standard performance would
suggest some corrective action thereby enhancing
the value of budgcting control,

3.3. The third important step is the establish-
ment of record keeping along functional lines,
Such reports would indicate the variance between
budgeted and actual costs thercby enabling
management to check on the work accomplished.
Obviously, behind every such variation there must
be reasons in op:zrating conditions. Some of these
are remcdiable and others non-remediable. Where
the variation is due to remediable factors timely
and suitable actions could be taken to eliminate
the gap. An idcal reporting system should cover
the volume, quality, time cxpended and costs of
each programme or activity. But even the weakest
should contain at least the data regarding the
volume of work-load for each activity.

4, An efficient sysicm of information and
reporting pre-suppose an adequate and proper
accounting support, Basically, there must be an
intcgration of budgeting and accounting classifi-
cations. Accrual accounting should be wused
wherever appropriate. But in view of the diffi-
culties involved in determining costs and expenses
in relation to changes in asscts and liabilities, the
switch-over to accrual accounting should be pro-
perly phased over a fairly long period, Similarly,
trading services and enterpriscs should be equip-
ped with business-type accounts and costing
systems wherever feasible. Tdeally, commercial
accounting will be reliable and complcte only
when they are on a double entry basis and a
batance sheet prepared at the end of the year.
Hence, every step towards the adoption of double-
entry system and accrual accounting may be
regarded as a pain in precision and complcteness.
It should be recognised that accounting 13 an
administrative function which should be dccen-
tralised within the apenies to the degree practic-



able in terms of delegated operating responsibili-

tics and the desired degree of centralised control,

In short, performance budgeting calls for a vastly
improved accounting system which will enable

all responsible persons to appraise the valuc

of programmed activities in the light of pro-

aramme costs and accomplishments. ‘

5. There must be an improved organisation
and programme management to take full advan-
tage ol the data made available through perflor-
mance reporting. 1t should be the constant en-
deavour of the higher organs of the executive to
cvolve new methods, procedures, techniques of
operation and systems of internal audit ctc., as
to usc the available data for meaningful reviews

and analysis of the activitics with a  view to
improving their cflectiveness and n

cconomy
opecrations. ' :

0. An important clement in Performance
Budgeting is that types of c¢xpenditures which are
essentially different in character such as capital
outlays and current operating cost should be
presented, justified and  authorised  scparately
under cuch major programme in the budget. A
capital cost is an cxpenditure for the acquisition,®
such as Lind, buildings, plant or machinery. An
operating cost is an ¢xpenditure other than  a
capital cost incurred in carrying out a specific
programme or activity. These two types of costs
are different in character and, in programme
budgct, should appear scparately under .- each
magjor aclivity, While capital project may be
carcfully analysed for usefulncss, timelines and
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total probable costs at the time of original autho-
risation, the total remaining costs of all capital
projects should be sct forth in the budget. each
year, together with costs incurrcd to-date. These
costs should be revised in succceding yewrs to
kcep them current with later developments.

6.1. 1t-is true, that ‘above the linc and below
the lin¢’ distinction is made in the traditional
accounting  practlices prevalent in  several
countrics. But, this is done mainly with*a view,

to distinguish between the revenue financed and

loan financed segments of the expenditure rather,
than to rationalise the budget in terms of strictly
cconomic¢ categorics. : i
. .
7. In logical tcrms, uniformity in  classifica-.
tion at all stages of the budgetary process should.
be. extended to the appropriation structure .as
well. The structure of appropriation which  pro-
vides the lite blood for those activitics should be
in accordance with the underlying purposes of
long-range planning and programme control,

8. Idcally, in the cstablishment of a  Perfor-.
mance budget system, all these elements = of
improvement  should move forward simul-
tancously, Ths is especially desirable since all
these clements stand together, In practice, how-
cver, no one aspect of Performance  budgeting
should remain static mercly because some other
point in imperfect, for improvement in one arca
stimulatcs and encourages other improvements
and the inter-action of all will finally determine
the Jevel of accomplishment, a



APPENDIX 7

. USE OF PERT/CPM, TECHNIQUES IN . PROJECT MANAGEMENT

1. Advent of  Programme . Evaluation  and
Review Techniques (PERT) and critical . path
method (CPM) for scheduling techniques  and
their application to project implementation and .
now recogmiscd as the. greatest single advance in
construction management outside . the pheno-
menal progress in devoloping new and versatile
construction equipment. The most  far-reaching
effect of this has been to compel  the . project
managers as well as Conlractors to really  plan
the work .in advance of starting the work in the
field, The creation of a PERT,/CPM i Network
is, once all the facts are at. band, a simple
mathematical process. Co

. A . ' . S

2. PERT/CPM is based on establishing the
entire set of activities involved in a project, the
inter-rclationships - between them and. time estis
mates for. each activity. Mathematical analysis of
the nctwork so established enables the determi-
nation of the final completion date, carliest start
and latest start and earliest finish - and latest
finish datcs for each activity, effect of exceeding:
activity time estimates -on the overall schedule
cte. This enables ¢lose and cilective manage-
ment control.

3. Planning must be done before the project
can be intelligently scheduled. The length of any'
activity in the overall work proccss depends on
the ‘methods employed as well as the equipment: *
and manpower to bring it about. One combina-
tion of men and machines may. complcte any
given part of the work in much less time than
other combinations. On the other hand, an alter-
nate selected method may require a longer time
but bt the more cconomical. The ideal is  that
method which requires the least time and is also
the most cconomical in the long rum. =
4, Scheduling is a mechaical process for
formalizing the planning functions, assigning
time boundarics for cach part of the work in
such a manner that the work proceeds in logical
sequence and in an orderly and systematic
manner. On most works, a certain amount of
rescheduling must be done during the progress
of the job. This occurs most frequently on pro-
jects containing a great deal of mechanical and
electrical work where the materials and equip-
ment are not avaitable from stock but must be
fubricated or assembled on special order or on
work where there has not been previous cx-
perience either in design or in construction.

4.1. A successful  construction operation

implies that the work is to procced more or less

as an assembly-linc process sé“that all parts and
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functions, like gears in a maching, silently and.
sinoothly do their job in the most etlicient and
ceonolucil manner, In such an  assembly-line
process, each little part or function is desiencd
for the job it has to do, interlocking and meshing
with others to opcrate as o .continuous and conti-
geous whole, : -
1 N e ' ' ) !
+ 4.2, Preparing the schedule is, more or less
an assembly-line proeess.  Functions follow one
another in a logical and  necessary  sequemee
which may be gencrally outlincd as follows 1

IEELAE ' . .
(1) Sccuring copics, of the contruct  docu-
©,-ments including the plans, specilications,
special  provisions, contract | agreement,
general conditons, along with the agreed
upon completion date if this availuble.

Ik
1" arest

v(2) Breaking the work down into its various
o work classifications or main divisions and

o itesub-divisions, then listing them in repu-
" » - Jated sequencc as a basis for the master
" schedule,

B o ' i

{3)  Determining the dates on which final Jraw-

... ings and. specifications are needed or wil
.. bocome, available, . 1 :

(4) Listing the ittems of materials and insti-
_ tutional equipment  required  for  the
permuncnt_part of the work by —either

. work classifications or otfier sub-divisions

.. ©of the work us sct forth in the masler

schedule,

il

© (5Y Preparing adetailedset of bills of mite-
rials for the above items entering  inlo
~ - the permanent pant of the work.
§ (6) Determining the possible delivery  dates
for cquipment and materials listed on the
~ bilts of materials, '

(7) Sclecting the methods to be used for cach
part of the work based on alternate-
methods analysis to determine the  most
economical one and to arrive at working
and calendar days to complete, Those arc
the activity times as required by a CPM
nctwork,

(8) Preparation of a  preliminary
based on the information available
this stage.

(9) Review and issuance of
schedule-Issue No. 1.

schedule
at
project work

4.3. This whole procedure can be initiated at
the bidding stage and as soon as a quantity

survey and estimate are available if it is required

that a schedule be presented with the bid.



4.4, Typical PERT Networks for a Hydro-
and-Tiw rmal Projects are attached as fig, 7-1 and
7-2.

5. A PERT/CPM Nctwork can be cstublishct{‘ .
o

to include even the initial activities
planning (prior to project sanction) which can
cause as much or even greater delay if not care-
fully monitored. Since all power projects of a
specific type are more or less identical as far as
activitics are involved, drawing up a PERT/
CPM network in carly stages is not aifficult. In
fact, standardized PERT/CPM networks could
be estublished for each type of project. Second-
ly, PER1/CPM Networks covering overall plan-
ning activity could be integrated into the indi-
vidual project exccution activity,

6. A computer can analyse very large net-
works in a short time and can give output
reports that are useful for all levels of manage-
ment from summary reports for top management
to the detailed activity reminders to the lower
most supervising groups, PERT/CPM network
should thercfore, be drawn in great detail so
that cach activity can be clearly and unambi-
guously identified with the person or group
responsible for its execution, Assigning a unit of
work to cach activity, the overall progress can
be determined in quantifiable terms, The mathe-
matical busis for optimisation of the network
schedule is operations rescarch procedure known
as parametric lincar programming, Computer
methods are already available for carrying out
such work. ‘ o

7. Considering, however, the fact thiat the use
of PERT, CPM mcthods are¢ now to be ncwly
introduced in the project management work in
this country, “manual” methods can  be used
very advantageously as a first step.  Initial intro-
duction of non-computer methods need not be
considered a step backward; rather it is a -desir-
able intermediate step for our project manage-
ment, who have to familiarise themselves with
the requircments and potentialities of these new
techniques and to equip the project organisations
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for the coatinuous demands that would be made
on them by adoption of these methods.

" 7.1. A manual approach, it is feit, would en-
sourage a much more wide-spread application of
the  PERT/CPM for problems of . moderate
complexity involving original project planning,
subsequent revisions of project planning, pro-
ject control and contract change settlements. A
great majority of the tasks may be expected (o
rail in this category. Ag familtarity with these,
methods grows and more complex problems are
undertaken, the use of computers would natural-
ly become the next logical step to be taken.

7.2. A step-by-step manual method ailows the
planncr to retain more judgment control in mak-
ing changes in the input data. 1t permits to
pick a starting point that limits range ovcr
which approx.mation must apply. With the
computer, all e input data must be supplied at
the outsct, whiie with the manual approach, the
introduction of wew data is allowed as the
schedule develops. The simplified computer
approach assumes that each ‘operation ip inf_le-'
pendent except for the sequential rclationships
indicated by the Project Network. Actually, cost
interactions  between  operations  frequently
result when schedule changes are made, The
manual project permits the planner to experi-
ment with such changes that may affect several
operations rather than just one. '

7.3. The main disadvantage in working in this
manner would be the inconvenience of frequent-
ly updating the schedule or in making changes
in the project network which may require repeat
performance of a portion of the computational
work, As against this, a thorough undcrstanding
and application of these techniques by the pro-
jects and would cnable them establish compe-
beneficial for individual projects and would en-
able them establish competent PERT/CIM, colis
at different levels, These can later cstablish tics
with computer operators in the country for pro-
cessing PERT/CPM  Networks and introducing
computerised mcthods to the extent required.



[LIRIERL

PREL SITE

O
DESIGN FEASIBILL
OFFICE TE, nEj',L';,;, A ! SELECTION OF CONSTM
\:g::‘CEMCD- GEM uzs:?h l FOR DETLU EQUIFMENT
) X BECON.
ANALAYSIS  gpic PRZ%ERC‘,T [
COMPUTER  gToics! l i
AND NET - £
WORK ANALYSIS i N ]
FOR SYSTEM ! \
L. o 1]
PRELIMINARY WORK ON il
OF ACCESS ACCESS RO&LS 1
|
6 I
TRANSPCH
CaP ANALY ns||
|
L
ACCESS

CONCFOTUAL PLANNING AND
PRELIMINATY INVESTIGATION

by | e —

s 5

STYSTEM STUDIE INTL DESIGN BND

ESTIMATES OF ELECT
WORKS ANQ SYSTE MS

_r”
CONCURMENT

BE&ENGU#DAMZE‘
\
\

\

\
AS SESHENT OF \
HYDRAULICITY \

AlD CUMATE yod

12
GEDLOGICAL
EXPLORATIONS

INTL DESIGN
AND ESTIMATES

WORK SURVEY

REVIEW OF

DESION AND

ESTIMATES AND
PROJECT REPORT

CONSULTANTS

DETAILED INVESTIGATIONS PROJECT REPORT AND ESTIMATES

12 MONTHS

30 WONTRS

!_s___*@__ .
OaM DEsoNN RECPT B SCRUTNY

SPELCF ICAT Uk OF TRULTAS N

FIG T-1
—

QT O
i Wy ; - —
CXCAVATION OF DAM CONCRETING OF SONTINUE DAM

THE NET WORK IS ONLY ILLUSTRATIVF

S NO sTaGe TIME MONTHE,
t | concEPTUAL PLANNING
PAELIMINARY INVED-
NIGATIONS ]
2 | DETAILED INVEBTIOA-
TIONS AND PROJECT
REFORT AND LSTIMAIESS L1
3 | PROJECT EXECUTION. .
TOTAL OVERALL TIME 108 MONTHS
{9 YEARS) J

¥ DAM AND PAATIAL ., CONSTN
awaro o contwatf 1Y ) FILLING N
\
\ 1l
vy "
22 l‘ \ N
CETAL DESiGn OF DAM I it
[T} 1
IS | }l
Lo '
T 1A
1 !
0 o ] \ VO 1!
A e
HYORAULIC ECPT 8 SCRUTINY |PREL WDAKS FOR U CET oF
WORKL .DESIGN OF TENOERS A [mmn.au“c WOMNS | CHYDRALRIC
B SPTCFCAION  AWARD OF COMTRAL \ \ \ VO LWORNKE
i \ \ Vi
Ly \ R
vy L
10 RS \ Yy ‘1
CETALED DESr OF MYORAULIC Y \ \ uy
WCAKS iy o\ \ H
[N \
i ooy \ :
il R
ty .« _., v S ll,' :
I /i fronsTi oman: acCr$s ADAD remp \\ \ | ! ‘t
" ,/‘ SalGH SETTING P POWER 8 COLONY ETE | \ \ ‘ | \ \
/ ! v ) | L l\l
I i [
/. ! VYo
' A
{ = S 3,_\,.__._L
PROCURE MENT OF MATERIALS \ \\ i
13 \ t
i i “ ¢
[} A\ tl’
i b 1
& T - 7_12__{_ 1
SN EGUBT . . S Jar et n omurimey i UEL VLR AT 7ot
SELECTION @& SFECIFICATTN O+ T NOERS aND oft oftwwr- 7, W
AWARD OF CTHTHACT) MENT bon R W
BV 601w , |l
| / i
! v
1 T
: CUNNTRE o 0 vy
i a :IN.QHU AVION :
i ‘ ’ _,,
) 4 / ’
\l\ . I # i s
4 T 3ITANED JENI6N OF POWER i ” roo N
P} wousE 5 J" ’ CONTMIUE 1% ANE H MOUTL
\ , J ’ S knTH
. &7
’ / i

-

L]

_ia .o s 5 I oz 2 o
POMER HOUSE RECPT A\ % Ry 1t RATICN FOUNDOATION AT CEMMITSIONING!
NE iGN B Forad LF TEHCERY G FOWLR CUMCHETL uf B HATTW
SHE L IFHATION AND ik OF WLURKS LHLLTION

CONTRACT 1|
I
LS A
STAUCL FogsD |
BTHUCL FMICTat |
|
|
“ » @ » | @ 1,
R . -4 ¢ \
POWER RGUSE CRAN AECPT R TCHUY INY DF MANGVACTUARE I T HANF
A St L TENDY N A awamD 06 Ol I NECTION
OF CUNTRLET |
I
o —m— e — P i
WAt ACTURL B OELY oF |
\ TURBC OLNLRATON |
1
! |
} !
l 2n
: LTAILED B 11,
\ et vinke,
| t
i
: 2e 7
1 e
it s 2 . {ﬁb A " -
ELiCT EQuUeT. HECHT B K HUTi% AR r e Tyth n OLur EHECT NN OF THANGPORMER
e PRt
srLECTION 8 GF TEMT MY A S L & »wATCH GEAR
LPECIFIZATI N AhAP P CanlsacT P
PUOJENT | X CUTION
e A e By —]
: eLNLLTHY

NOTES -

ACTIVITY DURALION IN MONTHE
FUNRES IN CHCLE SHOW CUMULATIVE
TIME 1N MONTHS WITH IN A STAGE

MODEL PRLGRAMML FOR
HYDRO- ELECTHIC POWER
PROJECT

A0¥T OF DA
PONR ECONDM COTAMITTE

L9



?

e, O O
7
PREPW.OF DESIGN & CONTRAC MAMNACTURE & DELIVERY ERECTON OF "

TRANSFORMETS AND STEP yYP STATION ERECTION AND TESTING

LB_E._ﬂtJ MWIRN_ 1 Oy |
STAGE TAMEMONTH
1 | CONCEPTUAL 1L aNNING AND
PRELIMINARLY INVESTIGATIONS 12
2 | DETAILED 'NVESTIGATIONS AND
PROJECT REPORT AND
ESTIMATES 30
3 | PROJEST RXECUTION 4
TOTAL OVLAALL HME 98 MTHY
(8 YEARS)

ELELTICAL  FOR TRANSZORMERS & NSE
SciEme.  STEP UP STN.EQUIR THAlnhaRmne
8 P 2% ?
20 -
CONTROL & INGTRUMENTS-DESIGH & \_/ MANUFACTURE & DELIVER *WIERLCTION OF C B) Cut
CONTROL CABLE ! TVTLSTING o
) ! VADJUSTMENTS
] [
2 12 ( ) . ) [ izt
— ) S =, - S - e 40 ]
MOTOR CATA MCOOR SWITCHGE AR 4 POWER UFACTURE 8 th.;rloN b TESTING g % :
CAOLE SPEC 4 CONTRACT DELIVERY | Y [
i H [T [ ]
} ! TR "oy
3 24 ' ! :i ; VX0l
ma—.. L
TUAEO GENERATO! TUFBO GENERATOR MANUFACTURE & DELIVERY 3 y the
PURCHASE ACTION | Ik i t| ERTION
: ; !
: :
: N e : S ' 2 e
) -AUXLS SPECIFICATION MARUFAC TUHE & DELIVERY 1 MO TOHEY AU PREC QMM
e & CONTRACT L ) SMUNING  TL5TS
¢
' Ly
1 vty
i = i st oo T L ¥ 2
i & CONTAACT FARRICATION & Dzu‘ksﬂ' i ULATION
H ,"If
i B,
= DETAILED, s o= 5 q% s = 1o - !
( )wesnEa( :)Engc(__) i o) [ [TURBINE HOUE MAMIFACTURE munon [
TION & APPROVAL 1 ,l'\-‘ CRANE SPECIFICAS m:g_wgnv H 1
PROJECT ! TION & CONTRACT cmnt [
PEPOAT | 14
) L IS /5, \ Lo
: STEUCTURAL O 516 C(‘NT!M STEER, b Lol
: N CONTRACT & \ FABRICATION ¥ v
! FAHRICATION d 1.0
H Vo
N 1 .
H ko
: ;
L] i '
t 0
) 1
= L E: ) 4 5 : {
] Iz) ] n — BT~ ey
% 3 | STEFL MAIY BLD S !
IDENTIFICATICN DETAILED INVE STIGATION APPOINT -] BUILDING ERECTION FO'  qTRUC TURE H !
& PRELIMINARY| PROUECT REPORT ENT OF | DEMIGH CRANE ERECTION  CUNSTN . H
NVESTIGATION CONSULT § H »
ART i k, i H
FITTING INTO | TURBOGENERATOR FOUNOATION CONSTHLCT GN E :
PRESPECTIVL i ' 3
PLAN . ' H
' x i X
} < l 1
H o TEHDN PII..lNG WORK :
i ™ ING FOR | i
' 3 PILING f ; . !
! - ] H 1
{ g 12 {24 — —— {40 : 0! H
1 ASH HANOLING SYSTEM DES MANUFACYLRE l. Dtuvtnv ASH HANﬁI.ING Y5 ruM I G :'.V::Y:M TUSTING ]
: & CONTRACY a ERECTION d '1 1 |
I 9 _ v !
H cwiL oesuan, CIVIL CONSTAUCTION s !
. []
; : o :
: 12 s R '
H FUEL PIL SYSTEM CESIGN n Mmun.cruaa L CELIVERY Ful.‘l. oI Vo ]
' CONTRACT FACILITIES ERECT] 1 '1 : i
L] —.—— .
! CIviL oeslpn qu co~srnucnon 1 o !
' . L ] B
' 9 T oo '
: L {34) £t " 2 o Vol :
! WATER TREATMENT PLANT mnuécruqr. & OELIVERY ATER THEA ! & ]
: DE[SIGN 8 CONTRACT s 10 MENT PLAMT [ |
i patiies ERECTION i !
i 1 Fconsteucrion ' |
H s e . 24 (R i
B CHIMMY Df.!m:.n =0 TCHMMY CONSTRUCTION Vo ,I
. ! / . ! '
J 12 s f SO i % '.| 11. )
w— —-—_rm—n--u—.—..-.l_.._ - — - c— e » y !
m?é"ui'l BOILER HOUSE FOUNDATION ue IGN 7 1 BOILER HOUE Fun iy $
f ) !
prosste o K o7 ATION CON TS Tion " \' i i
i 1]
E (X} l: ; g t“ ." r 1 \\ { -
=
' g ) = ¥0 S e e {5 - -
: BOILER MANUFAC TUAE ,'a. bs_u.\!anv,’ L_"J BOIEA RMECTION ’ ',u«uuu'@
i BE I sty
1 CIVIL CONSTRUCTION CONTRACTY !/ / - 1
1
t‘ 3 L) _ 23 [r 12 '
SITE ceh SITE PREPARATION & PAWCEAL ~ , J~—_. CONSTALCTION OF AGIN DUILOINGS ROADS JiAFF QuRY, ETC. \
SURVEYSOIL  LAYOUT oAl s i il !
TEST — i & e e e i :
CONCEPTUAL DETAILED CaTe I2 CIRCULATING WATER SYSTEM | DESIGN CﬂCI.H.IYING WATER SroiLM CONSTRUCTION ¥
PLANNING & | INVESTIGATIONS i ;
PRELIMINARY | PROJECT REPORT AND LAND  ACQUISITION |
INVESTIGATION ESTIMATES L -(;1‘\‘ L S— 1) e, 2
COAL HANDLING SYSTEM DESIGN & CONTR- MANUFACTURE B DELIVERY COAL MANDLING 5¢$TEM ERECTION C M SInTEM
acT TESTING
1 CiviL DESIGN CiviL CONSTRUCTION
PROLLCT EXELUTION S SR N
30 MONTHS

12 MONTHS

A WWATTHS

LLLUSTRATIVE

ngG, 7-2

$N

TRIAL AgN
TEsTS

NOTE -

AVTIVTY QURATION IN MONTHS
FIGURES IN CIRCLE SHOW CUMUL ATIVE
TIAdE IN MONTHS WITH IN A STAGE.

CONPLE K
TLaTS

MODEL PROGRAMMEFOR

THEAMAL ELFZTRIC POWER
PHOILLT,

GOVT, QF INDIA
POHIR ECONG'Y COMMITTEE

89



APPENDIX 8

MANAGEMENT INFORMATION SYSTEM FOR POWER PROJECTS

1. The use fulness of the concept and mecha-
nics of Management Information Systems may
be better appreciated when the method of their
application to an enterprise, programme or pro-
project is illustrated. With this in view, the
design of a Management Information System in
respect of power projects for use in monitoring
the pre-construction and the construction phases
of power project development is outlined here.
The experience and knowledge gained in the
carlier efforts which were concentrated on pro-
ject planning and control techniques with a view
to minimising or climinating the problems of
schedule slippage and cost over-run, have been
brought to bear on the design of a Management
Information System for power projects,

2. The major problems faced by Power
Departments of State Governments/State Elec-
tricity Boards and individval project authorities
in power project planning, construction and com-
missioning have been outlined in the main report
(Section 17 para 4). These point to the need for
systematising the programme scheduling metho-
dology whereby reports of progress could clearly

indicate the criticality of taking action in
advance to preclude delays,
3. A primary objective of thc Management

Information System under discussion is to pro-
vide to the top management a means for sensing
potential bottlenecks and delays in the imple-
mentation of the programme. This is required in
two forms, viz. (i) from the project level point
of view where the top management is the Projcct
General '‘Manager and (2) from the Electricity
Board/Deptt./Ministry level point of view
where the Chairman SEB/Secretary of the
Ministry/Minister is the top management and a

number of projects are in hand for the fulfilment
of power programme in a particular plan period.
Both these nced separate attention. The systems
outlined here are specifically for the construc-
tion phase of a project. Similar, though perhaps
simpler, systems should be devised and adopted
for the pre-construction phase also

4, The salient features of the System Design
are as follows ;

4.1. The system should provide information
on cost and time for use by management in the
decision-making process,

4.2 The system may be pattcrned on the
principle of management by exception,

4.3. A major portion of the information and
reporting sysem may be based on the usc of
network technique for controlling the scheduled
progress of work at the project level,

- 4.4 The design should
reporting into the system.

include feedback

5. Information Svstem for an Individual Project:

5.1, As aiready discussed elsewhere, a net-
work Scheduling Scction should be established
from the beginning, Its relationships to the
different levels of Project management are
depicted in figure below :

' 'TOP MANAGEMENT level 3
PROJECT EXECUTIVES level 2

FIELD LEVEL level 1

€9



NETWORK SCHEDULING SECTION
It is the rcsponsibility of the Network Schedul-

ing Section to establish a continuous monitotingi . |

system by mcasuring the actual performance
against scheduled performance and to feed bagk:
information, This continuous recycling of feed
back information enables the original plan to be
rescheduled and adjustments to be made where-
cver required. The following steps are involved:

¢ (i) Record - progress . of - the : project.
- (Preferably : volume, quality, time
expended and costs. of - .each . prog-
ramme or activity in terms - of 'the
Performance Budget).

An:ilysc the project prog‘:;éss

(ii) against
networks; S
oo, S
.1 (i), Up-date the networks (on the basis of
the computer printout, where . avail-
ablc). | o
' (i'w:)' Prc:p;irc reports for use of the - diffe-

rent levels of management.
- . . ' . o fF !
5.2, The reports are usually made for. three
levels of management, viz, ¢1) the ficld level of
management; (2) tha middle level of . manage-
ment,, ie. Project executives and , branch
heads; and (3) the top level of ~ management,.
These are discussed separately, -
: . [ l o ! . Ty TR 2
5.3, R(’})ort.v for Fietq level " of ~“management
o {Leevel 1), - 0 o P
" Full ‘activity listing arranged, in order of :
(1) - activity 1+ and - successoﬁl-

Predecossor
activity ,

(2) Lecast slack in the . ascending - order toif
slack. o Co
(3) Expected date-wise—This is sorted in
order of expected completion: date. upto
the cut off date {Latter is indicated in the
programme).

(4) Latest allowed date. -+ 11/ 1] «t Vit

(5) Organisation code,

(6) Universal subject indexwise sort—This is

a coding system used for the project,

Among the six reports, the first two reports
are produced on a routine basis in each update
run, The remaining reports are produced on
request from the concerned agencies,

5.4. Reports for Middle
(level 2) :

5.4.1. The following reports may be prepared
to indicate at a particular period; the status of the
project; the delays that are likely to occur; the
hold-ups and the corrective measure called for;
the financial position corresponding to the prog-
ress of the project etc. and the variance between
budgeted and actual costs and the reasons there-
for (see Appendix 5, Performance Budgeting,.

level of management
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paras 3 & 4). The first two reports could be in the
narrative form (Anncxures 8-3 & 8-4) or in the
Net)vork or diagrammatic form (Anncxure 8-1).

Specimen in Annexure
Vi . .
« )I l’Projcct Status Report, 8-3
_(2) Project Status Analysis. 8-4. | .. 1
(3) Project Cost’ Report 8-5 gfllteiﬂ?twelyl
(4) ' Project Quartcrly Finan- - )
L _;ciul Report 86 .,

“These -reports should be preparcd in adequate
detail for usc of the management and to meet the
monitoring requirements of thg:_branch heads.

5.4.2. In addition to the above reports it will
he helpful to establish three displays at this level
(Annexure 8-13 ‘to 8-15) for use in moniton.ng
the projects. These displays constitute a device
for management to take stock of the overall pro-
ject status at a glance. o "

T [FE vl
5.5. Reports for Top level of management
2 (Levels 3): [. T o

" 5.5.1. This is the medium for reporting the
status and difficulties of the project to the top
level, of management. The reporting system.
should reveal the overall progress of the project
incomparison to, the planned. and scheduled
progress to date and should be selective so that
the management need not go.through a Jarge
volume of information. The presentation should
preferably indicate the progress of. the , project
measured by both time as well as cost. . ..

) L ' i v S
.5.5.2. For this purpose, four -reports . based
on the ones designed for Jevel 2, are proposed.
These follow the principle of management  by:
exception. First three of these are . shown at.
Annexure 8-7 to 89, The - Project. Quarterly
Financially Report would be exactly. the same
as for level-2 given in Annexure 8-6. As has been
mentioned carlier, these reports. should contain:
adcquate details for the use of the management
and to meet the, monitoring requirements, As an
alternative to Annexure 8-7, the Project Status
Report, a net work or diagrammatic report as
appearing at Annexure 8-2 could be presented.
There may also be two displays {(Annexure 8-14
& E;_-]S) instead of three as at level-2 mentioned
earlier.

6. Information System for an authority control
ling a number of projecis e.g. State Electricity
Board, Ministry etc. :

6.1. The system aims at providing a basis for
planning and reporting to the various managerial
levels, starting with the Chief Executive of an
individual project, flowing upwards to the State
Elcctricity Board and the Power Department
Officers, and finally ending with a monthly pre-
sentation to Sccretary of the Department and the
Minister.



There would be three management reporting
levels :

(1) Level-1 Reports : Generated and utilised
at Project level for
planning, decision
making and control.

(2) Level2 Reports : Emanate from the pro-

ject (level-1 above)

and are submitted to
the Board and the

Power  Department/

Ministry.

(3) Level-3 Reports : Emanate from  the

Power Department

(level-2 above) and

are submitted to the

Secretary of the Deptt.

and the Minister,

6.2. Level 1 (Project Level)— To indicate
the progress of the project measured by both
time as well as cost, the following four reports
as designed for the case of Middle Ilevel
management under para 5.4 (Annexure 83 to
8-6) may be prepared and presented suitably at
the project level,

(1) Project Status Report

(2) Project Status Analysis

(3) Project Cost Report

(4) Project Quarterly Financial Report

10—7831&P/71
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The three displays (Annexures 8-13 to 8-15)
suggested in para 5.4 are recommended in this
case also.

6.3. Level 2 (Board " and  Department

Officers)—There may be four reports at
fevel 2 similar to those designed for Level 3 in
the case of individual Project (Annexure 8-6 to
8-9). The objectives of Level 2 Reports which
constitute a sclective synthesis of Level 1
Reports are to provide an overall view of the
project progress and to bring to the attention of
the Board Chairman and the Department
Officers critical areas or significant problems
calling for corrective section. The two displays
(Annexure 8-14 & 8-15) suggested under para
5.5 may also be considered for level-2 above.

6.4. Level 3 (Secretary of the Depitt. and the
Minister)

Three reports (Annexures 8-10 to 8-12)
this level may suffice namely :

(1) Project Position;
(2) Project position Analysis,
(3) Programme Summary.

at

These three reports are designed to summarise
various aspects of the system and identify
prablems in the power projects.

7. The above information system may need
certain modifications in actual practice. These
can be introduced after taking the needs of speci-
fic projects into account. It would, however, be
desirable not be make too frequent changes.
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PROJECT STATUS REPORT

ANNEXURE 83

FOR PERIOD : SEPTEMBER 1969 DATE : 2nd OCT., 1969.
Project Critical No. Sched. Latest Likely Slack Reference
Component Event Compl. Allowablc Compl. {(—)OR to Project
: Date Date Date (+) Status,
(Weeks) Analysis
(n (2) 3) “) (5) (6) 4] (3)
1. TOTAL READY FOR 17 15-3-71 15.3-71 15-3-71 —)8 para—
PROJECT COMMISSIONING
2. COMMON . FOREIGN i
EXCHANGE ‘
RESERVED 4 3-11-69 10-11-69 17-11-69 —)1 para—
3. POWER ENGINEERING
HOUSE AND DESIGN
COMPLETE 10 5-9-69 15.9.69 14-10-69 (—4 para—
CIVIL DESIGN
COMPLETE 11 30-11-6% 7-12-69 28-12-69 (~)3 para—
DELY. OF
MAIN PLANT 13 20-5-70 20-5-70 20-7-70 (—8 para—
4, DAM START
FOUNDATIONS
(Delivery Cement
Complete) 20 2-11-69 9-11-69 9-11-69 0 para—
DELY. OF EQPT.
(Service Gates) 22 20-6-70 20-6-70 20-8-70 (—)8 para—
5, LAND
6. WATER AWARD OF
CONDUCTOR  CONTRACT 32 10-9-69 10-10-69 30-10-69 -3 para—
7. TRANSMIS- PREPARATION
SIONSYSTEM OF TENDERS £y 16-7-69 15-10-69 15-10-69 0 para—
8. BALANCING START WORK
RESERVOIR AT SITE 43 30-7-69 6-9-69 13-10-69 —)5 para—
9, PROJECT COMPLETE , ' .
SERVICES & CONSTRUCTION 48 30-11-70 15-12-70 30-12-70 (—) 2 para—
FACILITIES
COMPLETE .
LAYING OF W,
SUPPLY PIPE
LINE 50 15-7-70 15-7-70 30-8-70 (—)6 para—

ANNEXURE 8-3
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ANNEXURE 84

PROJECT STATUS ANALYSIS
FOR PERIOD SEPTEMBER, 1969 DATED 2nd OCTORBLR, 1969,

I. LATE OR PENDING EVENTS WITH PROJECT IMPACT :
A. CRITICAL EVENT : (Name and No.)
1. DESCRIPTION OF PROBLEM
2. IMPACT .
3. ACTION TAKEN OR IN PROGRESS
4. ACTION REQUIRED/RECOMMENDED

Il. CRITICAL EVENTS ACHIEVED LATE WITH PROJECT IMPACT :
A. CRITICAL EVENT : (Name and No.)
1. DESCRIPTION OF PROBLEM
2. FUTURE EVENTS AFFECTED

III. LATE OR PENDING CRITICAL EVENTS WITHOUT PROJLCT IMPACT :
A. CRITICAL EVENT : (Name and No.)
1. DESCRIPTION OF DELAY FROM SCHEDULED DATE

2. POSITIVE SLACK (DIFFERENCE BETWEEN LIKELY COMPLETION DATE AND LATLST AL LGW-
ABLE DATE)

3. ACTION TAKEN OR IN PROGRESS
4. ACTION REQUIRED/RECOMMENDED.

V. CRITICAL EVENTS ACHIEVED LATE WITHOUT PROJECT IMPACT AND CRITICAL LVINTS ACHIL.
VED ON SCHEDULE :
A. CRITICAL EVENT : (Name and No.)
1. SCHEDULED DATE
2. ACTUAL COMPLETION DATE

V. FINANCIAL :
VI. GENERAL :
ANNEXURE 84 POWER ECONOMY COMMITTEE
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PROJECT COST REPORT

ANNEXURE 8-5

FOR PERIOD : DATE :
COST SUB-DIVISION Original Additions  Additions  Project Expended  Overrun
Project Firm Identified  Costat 10 date (+)or
Estimale Completion Under-
run(—)
—r—y —A A A Ay
“Rs. FE ‘Rs. FE ‘Rs. FE 'Rs. FE 'Rs. FE Rs FE

1. EQUIPMENT ERECTION

.POWER PLANT
.DAM
.TRANSMISSION
&

DISTRIBUTION

.SERVICE EQPT,
.CONSTRUCTION EQPT.
.WATER CONDUCTOR
.BALANCING RESERVOIR

2, CIVIL WORKS

.POWER HOUSE

.DAM

.B. RESERVOIR
.WATER CONDUCTOR
.TRANS

3. LAND & DEVELOPMENT

.LAND
.LAND DEVEPT,

4, TOWNSHIP

5. SERVICES & FACILITIES

.ADM. BLDGS.
.PIPING

.RAILWAY
.POWER
.LAB/WORK SHOPS
.SPARES

.OTHERS

TOTAL

ANNEXURE 8-5

FE : Forcign Exchange
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ANNEXURE 8-6
PROJECT QUARTERLY FINANCIAL RFPORT

FOR PERIOD : DATE :
COST SUBDIVISION Expended  Expended  Fstimated  Fat, Fal. |
to Begin- during T xpend Fxpend Expend Expendi-
ning of Quarter next Fiscal Fiscal ture End
Quarter Quarter Project
(0 ) 3 H ()] (6) (N 8

1. EQUIPMENT Rupees

Forcign
Exchange

2. CIVIL WORKS
Rupees

Foreign
Exchange

3. UTILITIES/ Rupees
SERVICES e e
Foreign
Exchange

4, TOWNSHIP Rupees

Foreigh
Exchange
5. MISCELLA- Rupees
NEOUS
Foreign
Exchange

6. DEPARTMEN- Rupees

. TAL CHARGES
TOTAL Rupecs —
Foreign
Exchange
ANNEXURE 8-6 POWER ECONOMY COMMITTEE
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ANNEXURE 8-7

PROJECT STATUS REPORT
DATE : OCT. 4, 1969

FOR PERIOD : SEPTEMBER 1969
Ready for Commis-  Original Date Current Date Likely Date Slack (Weeks)
sioning 1-12-70 15-3-71 15-5-71 (—)8
n (2 3) “) &) (6) Q) )
Sched. Latest Likely Slack Ref. to
Project Critical Events No. Compl. Allowable Completion Minus Project
Components Date Date Date (Weeks) Status
: Analysis
1. POWER HOUSE .ENGINEERING
& DESIGN
COMPLETE 10 5-9-69 15-9-69 14-10-69 {(— 4 para—
CIVIL DESIGN
COMPLETE 11 30-11-69 7-12-69 28-12-69 —)3 para—
DELY. OF
MAIN PLANT 13 20-5-70 20-5-70 20-7-70 (—38 para—
2. DAM .DELIVERY OF
' EQPT.
(SLUICE .
GATES) 22 20-6-70 20-6-70 20-8-70 (— 8 para-—
3. WATER AWARD OF 32 10-9-69 10-10-69 30-10-69 )3 para—
CONDUCTOR CONTRACT
4, BALANCING START WORK
RESERVOIR AT SITE 43 30-7-69 6-9-69 13-10-69 )5 para—

5. TRANSMISSION
SYSTEM

6. PROJECT
SERVICES
FACILITIES

7. LAND

ANNEXURE 8-7

POWER ECONOMY COMMITTEE
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ANNEXURE 8- &

PROJECT STATUS ANALYSIS
FOR PERIOD : SEPTEMBER 1969 DATE : 4TH OCT., 1969,
I. LATE OR PENDING EVENTS WITH PROJECT IMPACT

A, EVENT $ (Name and No.)
1, DESCRIPTION

2. PROBLEM/IMPACT

3. ACTIONS TAKEN

4. ACTIONS REQUIRED/RECOMMENDED
B.....
Ciimee

11. GENERAL :
(OTHER. INFORMATION ON STATUS, ACHIEVEMENTS, COMMENTS, ETC.)

ANNEXURE §-8 POWER ECONOMY COMMITTER
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ANNEXURE §-%

PROJECT COST REPORT

" FOR PERIOD : DATE :
COST SUB-DIVISION Original Additions Additions Estimated Expended Overrun
Estimate Firm Identified  cost at to Date (+)OR
Completion Uncgcn)'un
1. EQUIPMENT Rupees
Foreign
Exchange
2. CIVIL WORKS Rupees
AND LAND
Foreign
Exchange
3. UTILITIES/ Rupecs
SBRVICES
Foreign
Exchange !
4. TOWNSHIP Rupees
Foreign
Exchange
5. MISCEL- Rupees
LANEOUS -
Foreign
Exchange
6. DEPART- Rupeces
MENTAL
CHARGES Foreign
Exchange
Rupees
TOTAL
Foreign
Exchange

ANNEXURE 8-9
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ANNEXURE - 8-94

MANAGEMENT SUMMARY REPQRT BQUER ECONQMY COMMTTEE

COST OF WORK. SCHEDULE
U:cl) SYSTEM DESCRIPTION «o:;ng:?awrm,,m JCOMPLETION E::::%Lgamw $-SCHIOULE COMPLETION
'l O TR P4 - MBS x - > >
A [ T merd o 2 n e ln (o [o (8 1o |8 |2 5l=ls 0l 3RIs 8 5 12 1[5 8 2 B 4iai0 B R B
L ]
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| | o )
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' | | 111 i R o
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- } ] ' i
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PROJECT POSITION

ANNEXURE 8-10r

POR PERIOD : SEPTEMBER 1969 DATE : 8TH OCT., 1969
—ALERT SYSTEM—
S. Prjoect Critical Latest Minus Responsi-  Reference
No. Events Allow- Slack ble to Projeot
PROBLEMS able (Weeks) Agency Position
Date Analysis
1 ) (€)) @) ) © )]
1. X-Y-Z DELIVERY OF MAIN PLANT FOR
POWER HOUSB 20-5-70 {(—)8 Para—
DELIVERY OF EQUPT. (SLUICE
GATES) FOR DAM 20-6-70 — 8 para—
2 E.L-M
.. PLOR
4, E-F-G
ANNEXURE 8-10 POWER ECONOMY COMMITTEE
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ANNEXURE 8-11
PROJECT POSITION ANALYSIS

FOR PERIOD : SEPT. 1969 DATE : OCT. 8, 1969.
REF.  PROJECT CRITICAL LATEST ALLOWA- ESTIMATED IMPACT
1 EVENTS BLE DATE DATE (WEEKS)
X-Y-Z POWER HOUSE
MAIN PLANT 20-5--70 20.7-70 (—) 8
DELIVERY
.PROBLEM :
.ACTION TAKEN :
" .ACTIONS REQUIRED/RECOMMENDED :
.MANAGEMENT DECISION
LATEST
PROJECT CRITICAL ALLOWABLE ESTIMATED IMPACT
EVENTS DATE DATE (WEEKS)
DAM-EQPT.
X-Y-Z DELY. (SLUICE  20-6-70 20-8-70 (—)8
(GATES)
.PROBLEM

. ACTION TAKEN
.ACTION REQUIRED/RECOMMENDED :

.MANAGEMENT DECISION :

ANNEXURE 8-1} POWER ECONOMY COMMITTEE
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PROGRAMME SUMMARY

ANNEXURE 8-12

DATE : L I
COST SCHEDULE h
ORIGI- ADDI-' CUR-  EXTEN: PER- ORIGI-" ‘' CUR- LIKELY MONT-
S. PROJECT NAL TIONS RENT DED CENT NAL RENT COMPLE- HS
No. COST ESTI- TO CUR- SCHE- SCHE- TION BEHIND
IMPACT MATE DATE RENT DULE DULE DATE )
AT ESTI- DATE DATE AHEAD
COMP- MATE )
LETION EXTEN- z
DED ‘
1 2 3 4 5 6 7 8 9 19 1
2877 3774 406 18-8 153-71 15371 15-5-71 (—)2
1. X-Y-Z 1026 897 1632 5 03
2. K-L-M
3. P-Q-R
4. EF-G ’ -
COSTS :
Ist Figure : Total in Rs.
2nd Figure : FE in Rs,
ANNEXURE 8.12 PEC
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TYPICAL CONSTRUCTION PROGRAMME ¢ PERT ) FOR MEDIUM SIZED

HYDRO ELECTRIC POWER STATIONS

[ ANNFAIURE B-1)

DESCRIPTION FIRST YEAR SECOND YEAR THRD YEAR FOURTH YEAR FIFTH YEAR SIXTH YEAR
1-aR | n-ar | m-ar | w-qr | -or | n-or | m-gr | tv-ar | 1cor | n-ar | m-aa { w-aa | 1-an | n-aa ] m-aa { w-or | 1o | u-qaR | w-oR | wv.-ar | 1-or | nearn | m-or § ivean
BAS s7ue-a  BTAGF 3
POWER HOUSE WORKS & ERECTION OF o EXCAVATICH = CONCR i k - IGSNERETING COk: R ORCR | yuRmng - Liec 1id
GENERATING PLANT 3 ~ 5 = =S 7 - z — uo_:.{:al‘.__.._ "
WER STRUCTY | ] AGENTARTON - k1M
&) i 3l bt
E\f’.' v ' ! H L —+-
INFORMAY- 1 - ' ! ‘ ¢
% P ; | .
MANUFAC T+ MAIN PARM L’ [} u’ !
URERS OF MaNUFACY, | ! ' ‘
CENERAT- |TuRERs [METRES [pLACING y ; [
ING EQUI- [PRELIMIN-] OF LETT- p H 4 1
PMENT ARY PR ER OF 5 : !
MECT NTENT ¢ [ '
ORT. (WITH /' i !; /
HEL/BHGY ofLIVERY I: !
DRAFT TUBE Z; - -% i h '
ih
]
ELIVER i
2 | sEnERATOR PLANTY SPIRAL CASING o) Y] ‘é ]
(TURBINE & GENERATORS, o!Lvt'Av
)-ru:erms PARTS @— - c 4
DELIVERY
GENERATOR ©)— o ; ] é
[}
PR§P W J
ss':c‘;?: ::“'f y L ; N
pCATIO LER MANUFACTURY & DELIVERY _é
3| e.o.r crane @__.:_.@# - ol :
L
PREP, PLACING
. oF oF et
SPECIFICATIGH i fosLVeRY
| TRanSFORMERS @ = < — % “'\f) W SR
PREP OF PL U | snecrioh
SAECIFIZATIDN bap DELIVERY RECTI
()] HIGH VOLTAGE SWITCHGEAR J:BL —
@ ™) R L Sp— ¥ '@ | []
]
) paee oF | spsciFichTion RDERS, - By vERY o WL
(i1)| CONTROL AND RELAY BOARDS H o &) 3 4 2 8/
i
1
PLACING '
$ RER FICAT groeas ; ; gai TION e
] n K v- equemeny FRRE: OF i _':__‘2'_‘_.__@ n Ll Lo =T : i
(CUBICLE & BUS DUCTS ) 2 by acieG ! {,'}: .
or 1 "t
a |PrEr  qr  specricariol (noeas oLLIvreY : ~‘:j-——~"“m: --"E'I
i L.v.ac s0.c auNARY SYSTEM Lo i N3 L H e :f}
WNE ! I
FREP Of CABLE ' J i
cHEOULEY & SPEEIFICATION _d“w“ ; DLLIVeRY o trecTion oo N
tin] casLes (POweER & CONTROL } Y T > ] | ? 4
‘l
)
| 1
‘ i t
"—é,"“ —_— TALs o 4
| PREA  OF SQECIFICATION @bﬂ a5, ofLv " H
6 | SWITCHYARD STRUCTURES 5 b Bl o/ “ b i
L i
LACING i
oF H
ARUERS
A ]
7 X PREP OF [sPECIFICAFION < l"{‘-"""" & rRIcYION ...Ji
)| DRAINAGE DEWATERING COOLING S s h, I 12 o H
WATER SYSTEM EQUIPMENT LL
s Saad J I
poLRs prLivinY fnec o ]
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’ ANNEXURE 6 -14.

PROJECT SCHEDULE TREND/QUTLOOK DISPLAY

'..J AHEAD OF SCHEDULE

BEHIND OF SCHEDULE

POWER ECONOMY COMMITTEE,
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COST OF WORK REPORT

PPED PROJECT REPORT DATE

PERIOD
RELEASE DATE

TIME
NOW

[PROJECTED | .

VR ovglnnum
/7 SCHEDULE

/ SLIPOAGE
/ 3 MONTHS.

-~

~

1 pLanned 17 UNDE_IR PLAN
1 cosT ove,fmuru

RUPEES IN CRORES

VALUE FOR WORK
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1
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PROJECT QUARTERLY _FINANCIAL

ANNEXURE . B-15/A4.

QUTLOOK DISPLAY.
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TIME

NOW

| CURRENT
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1963 964
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APPENDIX-9

COPY

No. 6(5)/69-Policy/Mat,

Government of India
Ministry of Irrigation and Power

New Delhi, the 31st October, 1970

MEMORANDUM

Subject : Appointment of a Committee to report on construction plant and Machinery
used in various River Valley Projects in the country,

In October, 1953, the Government of India
appointed a Committee of engineers to visit some
of the projects then under execution, and sub-
mit its report on the economic and efficient
operation and maintenance of the plant and
machinery used in the construction work of
River Valley projects in the country. The Com-
mittee submitted its report in February, 1954.
Since then, a good deal of equipment has been
imported but satisfactory utilisation thereof has
been hampered for want of spares etc, It is con-
sidered necessary to take stock of the position
in regard to the equipment available in the
country and its optimum utilisation. The Gov-
ernment of India have, therefore, decided to sct
up a Committee, with the following composition,
for carrying out the study in detail after visits
to some of the important projects and establish-
ments :—

1. Shri 8. P. Chugh
[at present Director (P&M)

CW&P(C] Chairman

2. Shri Jagman Singh, Member
Superintending Engineer, {Part-time)
Mechanical Circle,

Beas Project, Unit-II,
Talwara,
3. Shri Gopala Rao, Member
" Superintending Enginecr, (Part-timc)
Nagarjunasagar Dam Project,
Andhra Pradesh,

4. Shri J. N. Srivastava, (Part-time)
Director (Dam 1I), Member
CW&PC(WW).

5. Shri M. C, Praharaj, Member-Secy.

Deputy Director (P&M),
CWE&PC(WW)

2. If necessary, the Committee may co-opt
members from other interested organisation like
National Coal Development Corporation,
National Minerals Development Corporation,
Hindustan Steel etc. The Committee will be pro-
vided necessary supporting staff.

89

3, The terms of reference of the Committee

will be as follows :—

(i) Appraisal of  the Construction Plan

and Equipment in the country;

(ii)
(iii)

sation of available equipment;

Reasons for low utilisation of equip-
ment and low efficiency in opera-
tion; :

(iv) Procedure, system and methods of
procurement of spare ' parts
inventory control;

(v)

Remedial measures
improving efficiency in the opera-

Assessment regarding level of utili- ‘

and

necessary for -

tion of equipment and for optimum

utilisation thereof; ‘

Requirements of equipment in the
Fourth Five Year Plan, import sub-
stitution and standardisation;

(vi)

(vii)
matters relating to Construction
Plant ang Equipment with emphasis
on inter-departmental transfer
surplus equipment;

(viii) Training of operators and mecha-
nics—Review of adequacy of pre- -

sent arrangements etc;

(ix) Data on performance of different .
items of equipment of various cate-

gories/makes;
(a) Technical assessment;

(b} Norms for schedules of work- |

ing hours and life of equipment
of various items;

Actual performance of various
items of equipment in different
projects in various sectors in
terms of average annual wtili-
sation and the life wusefully
spent on different jobs over
given periods;

(c)

Inter-departmental co-ordination in .

of



(D
2)
(%)
(xi)
(xii)

(xiii)

(d) Major repairs and ficld
" repairs—Charges over the last
ten years, in respect of various
items of equipment in terms of

Spare parts; and

Labour.

Hire charges of equipment;
Maintenance procedures;
Orpanisational  setup,  including

workshop facilities stores and ware-
houses etc.

Organisation and functioning of
Central Mechanical Units in Irriga-
tion and Power Sector and similar
other  establishments, in  other
sectors;

(xiv) Accounting for the ownership and
operating cost per plant hour;

(xv) Recommendations for management,
operation and utilisation of cons-
truction plant and cquipment,

4, The expenditure on T.A, and D.A. m
rcspect of Sarvashri Jagman Singh and Gopala
Rao will be met by the Central Water & Power
Commission (water Wing) from out of their
budget grant.

5. The Committee will submit its rcport us

early as possible but in any case within a period
of one year,

Sd/-A.F. Couto
Director (FE&P)



APPENDIX-10

STEPS FOR IMPLEMENTATION OF THERMAL PROIJECTS

Thermal power generation programme com-
prises of the following steps :

(1) Establishing a phased programme for
exploitation of fuel resources of the region on
the basis of fuel availability and cost of fuel at
pit or well head plus the cost of transportation
to the load centres in its original form or as
electrical energy.

(2) Investigating a set of sites for each of
the fuel sources and establishing a phased prog-
ramme for their exploitation on the basis of cost
of generation as influenced by the fuel price as
obtained from (1) above and the cost of fuel
transport from pit or well head to the generating
station, maximum generating capacity that the
site can support, water supply availability, ash
disposal possibilities, type of foundation possible,
local variations in construction costs etc.

(3) For the selected site,
parameters for the following :
, (1) Foundations

(2) Cycle equipment (Boiler, turbogenerator
set, feed water heaters, cycle pumps)
(3) Service and cooling water system

(4) Fuel handling system

determining the

7831&P/71—1000—14-4-1973—GIPF,

N

{5) Ash handling system
(6) Electrical switchyard

(7) Supporting buildings and services such as
roads, drainage etc.

(8) General arrangement

(9) Instrumentation

(10) Electrical auxiliary system
(11) Grounding, cathedic protection
(12) Lighting

(13) Material handling system study
(14) Turbine oil purification system.

(4) Based on the parameters developed in
(3) above, initiate procurement action (drawing
up specifications, issue of bids, tender analysis,
purchases recommendations and placement of
orders) and commence preparation of design
drawings.

(5) Manufacture, inspection and delivery.
(6) Construction,

(7) Commission and testing.

(8) Project Quarterly Financial.



