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Pursuant to the decision taken by the Planning Group for
Machinery Industries, the Working Group on Steel and Metal-
lurgical Equipment was, formed under my Chairmanship.
The composition of the Working Group is as follows: —

1. Shri N..Subrahmanyam, Chairman
Additional Secretary (Industry).

2. Shri K. M. George,
Managing Director,
Bokaro Steel Plant.

3. Shri G. Ramanathan,
Joint Secretarg',
Department of Iron and Steel.

4. Shri A. N.-Naik,
Chief. Engineer,
Tata Iron &% Steel .Co.

5. Dr. M. N, Dastur,
Messrs M. N. Dastur and Company.

6. Shri T. R. Gupta, . .
Chairman, Heavy Engineering Corporation, Ltd.

7. Shri N. Krishnaswamy,
Industrial Adviser, DGTD.

8. Shr1 B. D. Malani,
General Manager,
M/s, Utkal Machinery, Ltd.

9. Dr. B. D. Kalelkar.
Deputy Director General, DGTD.

0. Dr. D. Swarup, o L
Chief, Industry & Minerals Division,
Planning Commission.

11. Shri Pitamber Pant, . .
Chief, Perspective Planning Division,
Planning Commission.

12. Dr. B. N. Bhargava,
0.58.D., Department of Industry.



(ii)

13. Shri. R. V. Raman,
Joint Secretary, Department of Industry.
Convenor

14. Shri O. N. Misra, Joint Secretary,
Department of Industry.

The Group was entrusted with the task of assessing the
requirements of steel and metallurgical industries, of assessing
the existing and. proposed manufacturing facilities and then
to suggest a programme for the development of machine build-
ing industries to sustain the development of metallurgical in-
dustries mainly from indigenous resources.

The Group met on several occasions and it was decided
that except the rolling mill sections of metallurgical industries
(excluding iron and steel}, majority of the equipment is general
purpose machinery or plate work equipment. The total quan-
tum of equipment of the type this Group classified as metallur-
gical equipment for these industries was estimated to be
small compared with the requirements of iron and steel in-
dustry. Therefore, it was decided not to specifically study
metallurgical industries other than iron and steel industry.

In order to study the requiremenis of iron and steel in-
dustry and the availability of cquipment from indigenous
sources in sufficient details, the Working Group set up two
Working Parties. One to assess the requirements of equip-
ment for iron and steel industry during, the decade 1965-66
to 1975-76 and other to assess the present and projected
availability of indigenous equipment and to suggest the deve-
lopment g)rogrammc for the machine building industry. The
reports of these Working Parties are appended to this Report.

These Reports were discussed by the Working Group.
Primarily based on the findings and recommendations given
in these reports but modified as found desirable by the Work-
ing Group, the Report of the Working Group on Steel and
Metallurgical Equipment has been prepared and is submitted
herewith for the consideration of the Planning Group on
Machinery Industries.

(5d) N. SUBRAHMANYAM,

Chairman.
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STEEL AND METALLURGICAL EQUIPMENT

1. INTRODUCTION

1.1. Iron and Steel occupy a pivotal position in the deve-
lopment of a country by virtue of its contribution to its in-
dustrial development. It is common knowledge that shortage
of iron and stecl has correspondingly a crippling effect on
almost all economic activities. India has vast resources of
raw materials for this indusiry along with a very rapidly
growing market, making it ideally positioned for the develop-
ment of this industry at a rapid pace.

1.2. However, our efforts to increase the domestic pro-
duction of iron and steel, at the desired rate, get bogged down
due to complete dependence on imported equipment for
establishing any additional capacity. At present, the country
is neither in a position to meet the requirements of machinery
and equipment in any substantial degree, nor to provide
other facilities like designing, engineering, erecting and ope-
rating the planis without external aid. Even though organi-
sations in the country have been set up for providing design-
ing, engineering and other facilities, it has not been possible
to make full use ot them because of dependence on external
aid for the import of equipment. In view of the tremendous
importance of this industry it is imperative that every effort
is made to establish all possible facilities to ensure the deve-
lopment of this industry, at desired pace, without such crip-
pling dependence on external aid. An attempt has been
made to estimate the requirements of these facMities, to point
out the-difficulties that are impending the progress and to
suggest a feasible development programme.



2. DEMAND FOR PLANT AND MACHINERY

2.1. This report pertains to plant and machinery require-
ments of iron and steel plants. " The estimates given in this
report do not include the requirements of other metallurgical
industries, alloy steel plants, small plants for the production

of foundry gradé pig iron, etc.

2.2. The Group's first efforts have been to assess the require-
ments of plant and machinery,.to assess the existing and pros-
pective indigenous -manufacturing capacities and to derive
from these'a programme for augmenting the. production of
plant and equipment for metallurgical industries ‘to the de-
sired level.

2.5, In order to study these aspects in sufficient detail,
the Group set up two Warking Parties. The first Party’s
assignment was _to assess the requirements of equipment for
iron and steel industry during the period 1963-66 to 1975-76;
while the second Party was entrusted with the task of assessing
the , present  and projected availability of indigenous equip-
ment and making suggestions regarding the development of
indigenous machine building capacity. The reports of the
two parties are reproduced in Appendices I and II respectively.

Requirements of plant and equipment

2.4. For assessing the requirements of plant and machi-
nery, the first Party has assumed that the steel making capacity
(ingot. tonnes) will increase from 8.9 million in 1963-66 to
20 million by 1970-71 and to 30 million by 1975-76. Based
on these assun#ptions, this Party assessed the total requirements
of plant and equipment (excluding electricals and refractories)
as approximately 1,768,890 tonnes and about 1,340,480 tonnes
during the Fourth and Fifth Plans respectively. The Party
has attempted to subdivide these total requirements in terms
of castings, forgings, structurals, etc. according to weight and
size. The quantum of complete equipment required also is
spelt out. Besides giving the details of equipment specific to
steel industry, the report contains a list of standard machinery,
equipment, electrical equipment, rcfractories, transport equip-
ment etc. that will be required by the steel industry. The
report of the Party is appended to this Report.

2.5. The second Party also assessed the requirements of
plant and machinery for iron and steel industry. This party
assumed that the annual requirements of plant and machinery
will be almost equivalent to the requirements assessed on
the basis of additional steel manufacturing capacity to be

2
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created by installing two one million ton steel plants every
year during the decade 1965-75. On this basis, this Party
concluded that it will be neccssary to create heavy machining
and [fabricating capacity aggregating to about  180.000 tons
per year, including hedvy technological structurals of about
36,000 tons per vear and in addition, a structural capacity
aggregating to 200,000 tons per year to meect the requircments
of stcel plants.*

2.6. These two Reports were discussed by the Group and
it was concluded that the annual requirements of plant and
machinery may be assessed on the assumption of an average
addition to steel making capacity of two million tons per
annum over the next ten years. One million ton of this
addition would be obtained by installing a new plant and
another million ton by expansion of an existing plant. On
this assumption and based on the information available in
these two reports and elsewhere, average annual require-
ments for major groups of equipment were calculated.. These
estimates are given below in Table No. 2.1. It may be noted
that these indicate only the order of magnitude, the actual
requircrments in any particular year may substantially vary
from these figures.

TamLE 2. ]
Iron and Steel Industry

Approximale average annual requiremenis Fourth Plan

(tonnes/year)

Qf type inclu- HMBP*

Group of equipment Total "~ ded in HMBP capacity
programme
1 2 3 4

1. Coke oven and by-product plant 22,500 13,700 7,700
2. Sintering plant . . . 5,500 e
3. Blast furnace . . . 19,000 10,000 5,500
4. Refractory material plant . 3,000 .. .
5. Steel melt shop . . . 30,000 14,000 7,000

* Page 18. Report of the Second Party.
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6. Rolling mills . . . . 55,000 46,000 34,500
7. Ancillary services . . . 10,000 Ve .
8. Crushing and grinding equipment 10,000 7,000 3,150
9. Cranes , . . . . 11,000 9,000 6,570
10. Electrical and power equipment. 23,000 . ..
11. Transport equipment . . na.
12, Pure structurals . . . 150,000 e
13, Piping . - . . . 12,000 . .-
14. General engincering equipment 3,000 .-
Total (rounded) 360,000 10,_0000 65,000
Spare etc. 15,000 8,000 1,100
Total . 875,000 108,000 66,000

*Report by N. I. Babich pp: 12—15,



TasrLe No, 22.
Percentage distribution by weight of wvarious sections in a million ton steel plani and disiribution of
various equipments in sections

Percentage Percentage of various equipments by weight
Section by weight P A —_— Total
in a million Mechanical Electrical Pure Piping Refractories”
tonne plant Structural
1, Coke Ovens & Bye-
Product Plant. . . - 18 22 6 3 * 69 100
2. Blast furnace plant . . . i6 33 3 8 * 56 100
3. Steel Melting Shops . . 23 16 8 17 * 59 100
4. Rolling Mill Plant . . . 27 43 13 37 * 5 100
5. Sintering Plant . . . 2 44 12 22 * 22 100
6. Refractory Material Plant . T 38 12 18 * 32 100
7. Power Blower Station . . 3 52 33 15 * - 100
8. Transport, Water Supply etc. 4 38 2 20 40 .. 100
9, Auxiliary shops, mining,
crushing equipment etc.. . 6 43 16 36 * 5 100
ToTtaL . 100 32 10 19 2(i) 37 100

(i) Only for transport, water supply and buildings; for the rest piping included in mechanical equipment.
*Weight of piping included in the weight of mechanical equipment.



3. MANUFACTURING CAPACITY—EXISTING

The second Party has assessed the availability of indige-
nous manufacturing capacity by disaggregating the total equip-
ment into groups which are homogenous from the point of
view of production in twentytwo broad groups. The re-
port of the second Party has dealt in detail with the present
status and future developmental plans for each group. The
major categories along with their salient points, as accepted
for recommendation by the Planning Group, are summarised
below: —

3.1. Heavy Metallurgical Machinery

3.1.1. Heavy Machine Building Plant at Ranchi is the
premier plant in India for the supply of this group of
machinery. The annual requirements of this group of ma-
<hinery will average out to approximately 108,000 tonnes per
annum for the next ten years (See Table 2.1). The capacity
of the Heavy Machine Building Plant is for the preduction
of approximately 66.500 tonnes per annum, according to the
detailed project report for this plant.

3.1.2. The production of this equipment is a very com-
plex affair. After the order has been secured, appropriate
design documentations will be obtained from USSR, translated
into English, design Indianised, machinery drawings made,
manufacturing technology chalked out and then the machin-
ing process begins. Thus, at least in the first few years of
HMBP’s operation, in case of a new order, -fifteen to eighteen
months may elapse between the placing of order and begin-
ning of fabrication process. Most of these equipments re-
main on shop floor for two to three years before all machin.
ing on all parts can be completed. Thus it can be seen that
if sufficient orders are placed on HMBP to keep it busy for
the next five years, even though during 1970-71, the total
weight of machinery being processed in various shops of
HMBP may exceed 80,000 tonnes (of which metallurgical
equipment will be 65,000 tonnes), the output of finished pro-
ducts may not-exceed 38,000 tonnes* in any one year even as
late as 1971%4. Standardisation of plant and machinery is

* The total output of the plant will be 45,000 tonnes of which 38,000
tonnes will be for metallurgical industries. .

It is, however, expected that by 1573 a balance will be achieved in
which the finished annual output will match ‘the works in progress and the plant
will be able to supply every year equipment sufficient for establishing a2 million
ton stecl plant. The total output of the plant 2t this time is expected to be
80,000 tonnes per year. This conclusion is based, however, on the assumption
that HEG will have continuity of orders from now onwards.
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very important, not only for expediting equipment design in
the country but also for increasing the indigenous production
and reducing the cost of production. Advance planning and
placement of repeat orders will further expedite these develop-
ments and help the manufacturing firm to specialise in certain
products.

The anticipated production programme for 1970-71 is
summarised in Table No. 3.1.

TasLe No. 3.1
Capacity of the HMBP for various types of equipment

No. Groups of equipment Annual outpug
(in tons).

A, Iron & steel works

I, Coke Oven and bye-product equipment 7,700
2. Blast furnace ” 5,500
3. Steel making ' 7,000
4. -+ Crushing and grinding . 3,150
5. Cranes 6,570
G. Rolling mill equipment 34,500
7. Spare parts for metallurgical equipment 1,080

Total equipment required by iron and steel works 66,500

B, Equipment for other branches of industry

8. Mining equipment 510

9. Press forging equipment 1,360

10. Excavators 4,950

1l. Heavy drills 5,500

12. Miscellaneous heavy machine part and assemblies 1,810
Total equipment [or other branches of

heavy industry, 14,500

Grand Total of heavy machinery to be
produced. - 80,000




Tasre No. 3.2
Expected availability of steel plant equipment through HEC 1970-71

(Weight in tonnes—rounded)

Indigenous other than HEC H.M.B.P. Imports Approximate total
Steel plant scctions v e \ - A .~ —. y weight of equipment
Equipment T.8. §.8. Equipment T.8, 8.5. Equipment T.8. §.S. for I m.ton plant
1. Blast furnace 5 13,645 15 2,500 4,000 600 350 50 70 21,235
2. Coke Oven 65 3,080 .. 44,250 3,950 90 4,900 50 . 16,385
3. Steel melt shop 610 1,850 80 4,850 500 2,500 350 40 200 10,980
4. Rolling mill .. .. .. 15,000 . . 31,000 o . 46,000
ToraL 680 18,575 95 26,600 8,450 3,190 36,600 140 270 94,600
TasLE No. 5 (Weight in tonnes—rounded)
Equipment Technological structures Special Structures Total Grand
Steel Plant sections r A — A “ - A “ — A \Total
Indigenous Jmported Indigenous Imported Indigenous Imported Indigenous Imported
F. Blast furnace 2,505 350 17,645 50 615 70 20,765 470 21,235
2, Coke Ovens 4,315 4,900 7,030 50 .90 . 11,435 4,930 16,385
3. Steel melt shop 5,460 350 2,350 40 2,580 200 10,390 580 10,980
4, Rolling mill 15,000 31,000 . . . re 15,000 31,000 46,000
ToTaL 27,280 36,600 27,025 140 3,285 270 57,590 37,010 94,600

Nores.—T.5. — Technological Structures — Structures” which form part of equipment e.g. blast furnace shell
and associated structurals,
8.8."— Special structures—cranes, conveyors etc.
The total weight shown here includes the weight of electrical and general engincering equipment also.

Source: Appendix G—Report of 2nd Working Party.
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3.2. Technological and associated structurals

3.2.1. This Group includes diverse items like blast fur-
nace shell, coke oven batteries, steel melting and other fur-
naces, certain equipment made' of plates, gas pipes, stoves.
storage tanks, etc., etc, and structurals, which, more or less,
form' part of main equipment or-is required to erect/support
them. It is estimated that demand for this group, comprising
of plate work equipment and structurals would be of the
order of 50,000 tonnes per annum.

3.2.2, Besides HMBP, . Messrs. .Utkal, Bridge & Roof,
Burn & Co., K.C.P., A.V.B., Texmaco, etc., also can fabricate
technological and heavy structurals. It is estimated that
M/s. Utikal are in a position to supply approximately 4,000
tons/year of technological .structurals for blast furnace and by-
product: plant.* At present, HMBP has little capacity for the
production . of .these items, - however they have submitted a
Preliminary Project Report to set up a shop with a capacity
to fabricate 25,000 tons per annum of technological,-associated
and medium structurals. . This is being processed with a view
to establish the shop during the next 2-3 years, with USSR
assistance, for imported equipment. Its'product output may
therefore be expected to become available from the third vear
of the Fourth Plan.

3.%. Furnaces

3.3.1. Any shop set up to fabricate technological -struc-
turals can fabricate furnaces also. A number of licences have
been issued for the manufacture of various furnaces' including
heating furnaces, annpealing.furnaces, soaking pits and other
equipment. It is however felt that there still. exists a gap
between demand and supply and it.will be necessary to in-
crease the facilities to fabricate. furnaces...

3.3.2. The main bottleneck, however, arise in respect of
equipment design and engineering facilities, The second pro-
blem is the development of skills required for manufacturing
and erecting these furnaces. It is felt that if manufacturing
design’ facilities are established, there would be no gifficulty
in fabricating furnaces in sufficient quantities to meet out
entire requirements

No "definite figure for deinand or supply is available.

“‘pp 12—Report of the Second Party.
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34. Structurals

- 34.1. General purpose structurals.—It is estimated that
for the envisaged increase in the steel producing capacity,
about 150,000 tonnes;annum of pure builtfing structurals will
be required. Any large structural plant can fabricate struc-
turals for convevors, other conveying equipment and for cranes

P4

also, provided designs are available.

3.4.2. The indigenous capacity for the fabrication of
structurals is insufficient and in respect of heavy structurals,
like those required in steel plants or heavy engineering plants,
capacity is grossly inadequate compared to the demand.

3.4.3. Specialised structurals—A million ton steel plant
would require approximately 100 cranes. The total weight
according to Babich report adds up to about 8,000 tonnes.
For an annual increase of two million tonnes (both by new
unit and expansion) the total demand, according to First
Party's assessments, will be in the neighbourhood of 16,000
tonnes, Of course, the number and types of cranes required
in a plant will vary according to any particular design.

3.4.4. At present HEC is the main firm which can manu-
facture heavy duty cranes, while there are several firms capable
of fabricating medium and light duty cranes. In all ranges,
and more particularly in heavy ranges, the present production
is 4 fraction of country’s requirements. According to present
production programme of HEG, they will fabricate cranes
with an aggregate weight of 6570 tonnes per annum when
they achieve full capacity production.

3.4.5. Regarding conveyors, the position appears more
comfortable. The annual requirements of steel industry are
not_expected to exceed 5,000 tonnes. However, since besides
steel industry, various other sectors of economy also require
large quantities of conveyors it will be necessary to take a
comprehensive view before accepting sclf-sufficiency position.

3.5, Electrical Equipment

3.5.1. A note, appended to this report, deals in detail with
the demand and indigenous availability of this group of equip-
ment. By and large, it may be stated that with the capacity
available under construction, and proposed for the manufac-
ture of heavy electrical equipment, it should be possible to
meet the total requirements of the iron and steel industry
indigenously. Besides heavy electrical items, several ancillary.
equipments are required along with these electrical and power
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plant equipment. e.g., clecironic controls, instruments, etc.
It is expected that Bharat Electronics Ltd., and the Precision
Instruments Plants being estublished at Kotah and Kerala
may be able to supply these instrumenis also. However; our
Group does not have suflicient data to state to what extent

these plants will meet the demand during the Fourth Plan
period.

3.6, General purpose machinery and equipment

These items are dealt in great detail in the Second Work-
ing Party’s Report. Only a few major items are discussed
bhelow: —

8.6.1. Turbo compressor is a major item of equipment in
this group. the size and tipe required by this industry is
such that it may very well he cassihed as an equipment speci-
fic to iron making industry. At present there is nn capacity
in the countev for the manufacture of this equipment. Heavy
Electricals  Eid., have olfered to manufacture turbo-blowers

at Ramachandrapuram plant in collaboration with Czechoslo-
vikia.

8.6.2. Transpori Eguipmenl—Tlectric locomotives are be-
ing manufactured by the Railwav's Chittaranjan Locomotive
Works. and dicsel locomotives will he manufactured at their
plant at Varanasi.  Besides these two Railway plants, the Coal.
Mining Machinery PMlant av Durgapur can maunufacture small
clectric lovomotives. The Railwiss are” planning o manu-
factire locomotives suitable for their own use and in numbers
required by them only. At present they have no plans to
manufacture in excess of their own equirements, contrary to
the assumption of the Sccond Working Party.*

3.6.3. For most of the general engincering items, machi-
nery and equipnient capacity cXists in the country. Bug it
does not cover all the sizes and types required in a stecl plant
nor is it known, that when viewed in the context of the re-
quirements of all sectors of economy, if the capacity is suffi-
cienit to meet the entire demand.

For example, air separation plant (or specifically tonnage
oxygen plant) compriscs general enginecring cquipment like
compressors, pressure vessels, valves, etc,, but the sizes and spe-
cifications classify them beyond the scope of the present manu-
facturers’ facilities, The complicated technology involved

*p, 17—Report of the Second Working Party,
2—11 MofI & §/65
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also inhibits the production of such specialised equipment in
various existing shops.

3.6.4. Very specific types of material handling equipment
are required in the stecl plants, e.g., charging equipment,
transfer cars, slag pot cars, buffer cars etc., etc, All such ma-
jor equipments are scheduled to be manufactured in HMBP,
while some private sector industries also are in a position to
manufacture some of the equipments of comparatively smaller
dimensions. No systematic survey of the existing capacity has
been done. TFrom the cursory information that is available,
it is difficult to surmise that existing manufacturers will be
able to meet the entire demand.

3.6.5. Similar situation exists in regard to machine tools,
‘While the capacity for a number of varieties of machine tools
is being established, it is doubiful that the actual production
of heavy machine tool will meet the entire dernand. A major
portion of this demand was to be met by the Heavy Machine
Tool Project at Ranchi. It is expected that this plant will go
into production in 1965-66. During 1966-67 it will produce
22 machine tools and by 1970-71 the production is expected to
be approximately 160 Nos. per annum.

The total contribution of this plant in the Fourth Plan
period will be approximately 485 machine tools worth about
Rs. 100 million.



4. PROGRAMMES FOR THE DEVELOPMENT OF ADDI-
TIONAL MANUFACTURING CAPACITY

4.1. Heavy Metallurgical Equipment

4.1.1. HMBP is the main manufacturer of this group of
equipment and according to present production planning of
this plant, it can supply annually equipment required for a
million ton steel plant, with almost 579, of it imported even
as late as 1970-71. In respect of blast furnace and steel
melting shop equipment, the imported content, by weight,
in the equipment to be supplied by HMBP is anticipated
to be approximately 12 and 6 per cent respectively by 1970-
71., while in case of rolling mills, the imported content may be
about 67 per cent*. Thus not only our total production
of equipment is less than the anticipated requirements, but
the indigenously fabricated equipments scem to have a very
large imported content. One of the reasons for this dependence
on imported compoenents is that the Foundry Forge may not be
in a position to supply the heavier castings and forgings required
in the manufacture of rolling mills. Some of the imported
equipment are those which are outside the scope of HMBP and
for which indigenous capacity is not adequalcly developed, e.g.,
instruments. As the indigenous availability improves, the im-
ported content will correspondingly decrease. The situation,
however, needs the urgent attention of all concerned.

4.12, The Second Working Party has suggested that the
capacity of HMBP should be increased to 120,000 to 130,000
tons per annum. In this process non-steel industry items like
excavators, oil drilling rigs, etc, and lighter items, including
smaller cranes, should be taken out from the production pro-
gramme of the Ranchi plant.

4.1.3. Another project to manufacture 30,000 to 40,000
tons of metallurgical equipment, but in smaller sizes, should
be planned.

4.14. As regards recommendation in para 4.1.2. above.
this Group feels that for the present, the product mix of the
plant should continue as outlined in the D.P.R. Rationalisa-
tion of the production, i.e., withdrawing of certain items and
increasing the production of certain others should be attempt-
ed only after a few years’ operational experience has been

*The imported content in the total weight of equipment will be as :
BF =2% §SMS =5%
CO = 30% RM. = 67%

13
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gained. However, during this period, if HMBP can increase
their output by farming out lighter components and utilising
their facditics more fully for heavier components, this tm-
provement should be actively pursued. Besides this arrange-
ment, regarding any other sieps Lo increase the capacity in this
plant itsclf at present, the group has serious reservation.

4.1.5. Regarding recommendation in para 4.1.3., the Group
has an open mind. It is felt thac if this will be a specialised
plant, sav for onlv rolling mills for stecl plants, rerollers
and non-ferrous industry, it might-be a very worithwhile ven-
ture. However, another plant with product mix similar to
HMBP may not be desivable. As it is. it can be scen that
equipment that would be Fully installed by 1966, will be
under-utilised for a few years and to add to physical manu-
facturing capacity at this stage may only mean a further in-
crease in the extent of under-utilisation of this capacity, and
this precisely is the result as can he seen from Table 5. The
reasons for this need to be fully analvsed. and on such an
analysis should depend our further lines of action. One rea-
son may be lack of orders. In that case, it will be meaning-
less for us to expand the capacity. Another reason conld. be
lack of skills that arc needed o get production out of equip-
ment.  In that case it will be better for us to concentrate
our resources on making up this shortfall. Coupled with these
considerations is the problem of changing technology and its
effect on demand. For example, the possibility that continu-
ous casting may replace to a certain extent blooming and
stabbing mills cannot be ignored.

TasLe No. 4.1.
Build-up of Production of heavy equipinent, as indicated

by the Second party
Ranchi produc- Raunchi addi-
Year tion from exis=  tional produc- “‘New Ranchi” Total
ting capacity tion from ex-
pansion
1 2 3 4 5
1966 9,800 .. .. 9,800
(12) (12)
1967 13,500 . . 13,500
(a7 {17)
1968 18,300 . .. 18,300

{23) {12)




1 2 3 4 3

1969 23,000 5,000 5,000 33,000
(29) (12) (12) (16)

1970 29,000 8,000 8,000 45,000
(36) (20) (20) (28)

1971 34,000 10,000 10,000 54,000
(43) (25) 25) (3%)

1972 38,000 15,000 15,000 68,000
(48) a7 (37 (49

1973 45,000 18,000 18,000 81,000
' (56) (45) (45) (51)

1974 52,000 23,000 23,000 98,000
(63) ) 6N (61)

1975 65,000 25,000 35,000 125,000
(81} (62) @7 (78)

1976 80,000 40,000 40,000 160,000

(100) (100) (100) (100)

Note.—Approximate peorcentage utilisation against installed capacity is
shown in brackets.

Under these circumstances, the Group hesitates to make
any positive recommendation for establishing a plant at this
stage with a pre-determined product mix. ‘The Group fully
recognised the necessity for additional capacity. However, the
Group at present does not have sufficient information to sug-
gest as to how, how much, where, when and of what nature
this additional capacity should be established. It is our con-
sidered view that proper answer to this question can be fur-
nished only when the full potentialities of FFP and HMBP
are actnally realised or more or less fully judged. By that
time the design and organisational aspects would have also
been mastered so that we know the realities and potentialities
of such a shop under Indian conditions. It is.recommendéd
that the intervening period should be utilised not only for
consolidating the position but also for a closer study and
review of the problems, It is suggested that a Committee of
experts be asked to undertake this specific study with the
clear-cut objective of maximising the output of HMBP in the
shortest possible time; to suggest the desirable alterations in
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HMBP production programme and its timing; and to suggest
how and when additional manufacturing facilities should be
established. The Group endorses the proposal that at the
appropriate time, items like excavators, drilling rigs, crushing
and grinding equipment may be taken out of HMBP and
manufactured in separate specialised plants designed to pro-
duce these individual items on as closely integrated a pattern
as .possible. In the meantime, all possible efforts should be
put forth towards reaching the targeted capacities of pro-
duction of different items, as set out in the D.P.R., as early as
possible. The technical body suggested above could also con-
sider what other items could properly be included in the new
unit for manufacture in addition to the items proposed to be
transferred from HMBP, Ranchi. Broadly speaking, the
Group feels that while considering additional capacity, it may
be divided into two main categories, viz., (a) those requiring
high investment and (b} those requiring complicated techno-
logy. HEC has and may continue to concentrate on facilities
requiring high investment, For those requiring complicated
technology, specialised plants may be established.

4.2, Structurals

4.2.1. (a) Technological and Associated.—As.the situation
exists today, HEC is planned to manufacture metallurgical
equipment and to a certain extent associated structurals, while
the only major fabricator of technological structurals is M/s.
Utkal Machinery. The capacity available is far- short of re-
quirements. HEC is planning to establish a technological
structural shop with an annual capacity of 25,000 tons. It
may be noted that a technological structural shop can fabri-
cate other kinds of general or even specialised structurals.
Thus while making proposals for establishing fabrication capa-
city, a comprehensive view of total requirements is necessary.
It is in these lights that this Group endorses the plans for
establishing another heavy structurals plant in collaboration
with VOEST. The Group would like to urge that not only
the implementation of these projects be speeded up but. steps
should be taken to plan capacity for expansion of existing
plants, e.g., Tungabhadra Steel Works.

4.2.2, The Group also recommends that the fabrication
capacity of M/s. Utkal and other fabricators should be uti-
lised to the maximum extent for the manufacture of techno-
logical structures for steel industry.

4.2.3. The Group also recommends that a large plant
specialising in the manufacture of cranes, specially in higher
ranges, should be established.
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4.24. Pure Struciurals—It is estimated that the  average
annual requirements of structurals for steel plants will be
about 200,000 tonnes. In order to make structural plants
yield a better return, the tendency is to put up sophisticated
plants which can fabricaie besides general structurals, specia-
lised and technological structurals also. Such plants require
foreign collaboration (for their successful implementation),
thereby  causing delays. The Group feels that besides the
schemes mentioned earlier, we should set up plants with an
aggregate capacity of 100,000 tonnes per annum for the fabri-
cation of pure structurals. No great sophistication of pro-
ducts will be involved nor need there be a wide variety of
product mix. These plants should be designed for facilities,
primarily, to manufacture building structurals for steel and
other industrial planws. In case demand [or these types of
structurals fails to keep the shops fully occupied they could,
of course, undertake the fabrication of other structurals also;
e.g., conveyors, cranes, etc. It is suggested that one plant
should be established at each of the sites proposed for new
steel plants preceding it by appropriate period. It may be
possible to establish such plant with little external aid. Since
these plants will have a' very favourable capital input output
ratio and will have a short gestation period, thereby not only
giving quick returns but cflecting substantial foreign exchange
savings, the Group feels these projects should be assigned top
priority.  The establishment of the proposed structural plant
at Bokaro right at the commencement of the Bokaro Steel
Project will be a very valuable permanent addition to capa-
city of this sort, apart from its taking care of Bokaro steel
plant’s own requirements of structurals.

4.3. Electrical Equipment

From the information available, the Group is of the
view’ that when the HEL plants reach their rated output, it
should be 'possible to get most of the electrical - equipment
indigenously. Since another Group is studving this particular
industry ‘only, this Group has no specific recommendation to
make, except to emphasise the necessity of speeding the im-
plementation of these projects.

4.4. General purpose machinery and equipment

44.1. Turbo Compressors—The Group recommends that
the proposal of HEL.to manufacture turbo compressors at
the Ramachandrapuram plant be accepted and they be asked
to establish these facilities expeditiously,
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4.4.2. Transport Equipment~—The demand for industrial
locomotives—both electrical and diescl—is not large enough to
establish a new manufacturing facility. The possibility of
their manufacture in Railway's Chittaranjan and DLW Plants
should be explored or it may be combined with the pro-
duction of shunters in Railway workshops. Another possibi-
licy is that the facilities at CMMP may be utilised for the
manufacture of these locomotives along with the production
of mine locomotives.

4.4.3. Machine Tools—A Group is studying in detail the
development programme for Machine Tools, including those
required for steel industry.. Therelore, this Group has no
specilic recommendations to make except that the - Heavy
Machine Tool Plant at Ranchi should be expeditiously esta-
blished and studies should he undertaken to find out the most
desirable method of increasing the production of machine
tools required by steel industry, by establishment of another
such unit or expansion of the onc under construction at

Ranchi.

4.44. Material conveying equipment.—Cranes, winches,
hoists, tackles, etc, may be- included in this Group. The
existing and projected capacity is not -sufficient to meet the
demand. The Group fecls that the demand-is large enough
to justify erection of a plant specialising in the manufacture
of these items. It is suggested that an agency like T.C.B.
(NIDC) may be asked to prepare a technical feasibility report
on this group of equipment.

4.5. General Services

4.5.1. Certain sections of this plant, though comprising
specific or general purpose equipment, lend themselves to
specialisation. The Group feels that time has come to esta-
blish such facilities, without which it may not be possible to
utilise indigenously manufactured equipment fully. As ex-
amples, a few cases are discussed below:

4.5.2. Instruments—Instrumentation engineering is a
highly specialised job. Generally, neither the main plant
manufacturers nor the instrument manufacturers equip them-
selves to provide this service—at least in India it does not
exist. In order to make full use of-indigenous products re-
quired. in instrumenting a complete plant, it will be necessary
to establish this organisation on a priority basis. Whether
this should be an independent organisation or associated with
HEC or with the Public Sector Instruments Plants is a matter

of detail.
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4.5.3. Oxygen Plant—The oxygen plant supplier may or
may not be a manufacturer of any equipment going into the
oxygen plant. However, it will be highly desirable to have
an organisation which can supply complete plants on a turn-
key basis.

4.5.4. Lubrication Equipment—Again in this case the
engineering is a very important aspect. The entire system
may cover a variety of equipment and while it is not neces-
sary for a firm to manufacture any or some equipment out of
the total, the overall designing and engineering, the know-
how to select right components and to supply and erect the
whole are most important.

4.5.5. A detailed analysis may show that several such spe-
cialised sections may require agencics with specialised know-
ledge. It is necessary that a competent body is assigned the
task to look into these aspects’and suggest, how, when and
where these facilities should be established.



5. ORGANISATION

5.1. Besides the physical manufacturing of machinery,
equipment, etc.,.lots of other technical and associated acti-
vities take place after a Detailed Project Report for a steel
plant is prepared and before the plant is ready for com-
missioning. As India is still deficient in many of these skills
and know-how, good deal of these functions are done either
abroad or with the aid of foreign.experts in India. As and
when the opportunity arose, organisations were formed and
they either independently or with the help of collaborators
for that particular project completed the job. After that,
in most of the cases, these personnel were absorbed in some
other capacities and the organisations were either wound up
or assigned some limited responsibilities in connection with
the functioning of that project alone.

5.2. The Group féels this is not a happy way of develop-
ing or utilising expertise. Moreover, now that we have a
fairly clear idea about the development of the iron and steel
industry, on a substantial scale, it becomes necessary that
steps are taken to acquire and preserve expertise at different
levels for specific functions. This can only be done if per-
manent organisations with specific field of activities are esta-
blished, which will be continually assigned the specified func-
tions for all projects (at least public sector) in future. It
will be advantageous to encourage organisations specialising
in specific sections of the steel plant providing all associated
services. This might ensure the best possible designs for every
section of the plant. Some of these are discussed below.

5.3. Project implementing organisalion
This organisation will have three divisions—
(i) Designing and engineering,
{(ii) Procurement,
(iii} Erection.

5.3.1. The Designing and Engineering Division should
possess the overall designs of the plant in all its details. It
should be possible for this department to redesign, if neces-
sary, any section of the plant to suit the manufacturing faci-
lities in the country—of course, in consultation with the con-
sultants. In consultation with consultants and major plant
manufacturers, it should prepare a delivery and erection
schedule.

20
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5.3.2. The Procurement Division should keep up-to-date
information about the manufacturing capacities in the country
for all kinds of equipment required in a steel plant. It will
be the responsibility of this organisation to place orders on
various manufacturers to obtain all and sundry plants, ma-
chinery, equipment and material according to a pre-determin-
ed schedule.

5.8.8. Erection Division

Except for those plants or sections of plants which will be
supplied by manufacturers on turn-key basis, this Division
should be .able to do the entire erection, either directly or
through contractors.

5.8.4. It is understood that since all these three divi-
sions will form part of one organisation, there will be free
exchange of views and information between them and they
will work as a single team.

5.3.5. It may be seen that good deal of work assigned
to this organisation has to be done in continuous collaboration
with the agency which prepared the detailed project report,
and as such this organisation may be either an independent
organisation or attached to the Central Design Bureau of
Hindustan Steel Ltd. There are organisations in the private
sector who render assistance in design, detailed engineering,
procurement, erection and commissioning of industrial plants.
Although organisations specialising in steel plant engineering
are limited, it is felt that given opportunity and proper assist-
ance these organisations along with strengthened C.D.B. of
HS.L. may make as self sufficient. Assigning the responsi-
bility to HEC(Y), the premier iron and steel plant manufac-
turers, has certain distinct advantages. It is dilicult to see,
at present, which will be a better alternative and as such,
the Group has not made any definite recommendation.

54. Main Plant manufacturers

At the present stage, assigning the colossal job of design-
ing, procurement and erection of every section of steel plant
to one agency may become unmanageable. This burden to a
great extent can be shared by manufacturers if they under-
take to supply complete equi?ment, incduding E-rurchased items,
for any particular section of a steel plant. They may even

L]

(1) Here a distinction is made between HEC and HMBP. HMBP is a
manufacturing concern and its responsibility is only to supply complete equip-
ment including purchased parts forming integral part of the equipment. HEG
is not a manufacturing company but may play the role of steel plant supplier,
may be cven on turn-key basis,
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be encouraged to supply the section on a turn-key -basis. - The
services may be provided by the manufacturers themselves or
with the assistance of spccialised agencies or. contractors. For
this purpose the main manufacturers will have to create an
organisation outlined above on a smaller scale for the scc-
tions of plants they intend to supply. At present HEC may
be asked to concentrate mainly on the training of machine
operators, skilled workers, etc., and of dralismen. At the
same time it should develop a “Design Burcau” on a modest
scale, as suggested by Russian experts: which may later deve-
lop into ‘a2 Central Design Institute. The Bureau may, to
begin with, concentrate on such items which will be supplied
by HEC on turn-key basis and on individual items of equip-
ment manufactured by them.

5.5. Main Plant Suppliers.

Certain firms are in a position to supply certain sections
of the steel plants on turn-key basis, even though they have
no manufacwuring facilities. The Group feels- that full use
should be made of these agencies.



6. SPECIAL RECOMMENDATIONS

6.1. The Group attaches the utmost importance to maxi-
misation of production from all existing machine building
plants. It is recogrised that since most of the major equip-
ments will be fabricated for the first time in India, the buyer
will be reluctant to have full confidence in these equipments.
However, till these plants manufacture the first equipment, the
second cannot follow; thus, in spite of all these reservations
it will be necessary to ban the import of these  equipment to
the extent of iidigenous availability.

The HMBP is organised for the manufacture of composite
types of heavy amachinery for the entire steel plant. Their
design and technological organisatiens are capable of making
detziled shop drawings to start with. from the designs obtain-
ed from elsewhere. From the very nature of cquipments and
the technology of manufacturing involved, these preliminzries,
fe., wanslution of designs to shop drawings (afier modifying
them to suit Indinn standard sectons and sizes of raw- mate-
rials), dosimaing and preparvation of jigs and  fixtures, etc.,
take 18 to 21 months belore manulacturing starts. which may
take another 12 to 18 months, depending upon the type of
equipment. I this order is repeated, no time will be required
for the preliminaries and even the manulacturing time will
be considerably reduced since jigs :1l1d lixtuies will be all in
position  and marufacturing  techniques would be pmgres§i.
vely improving. But unless these repeat orders are there in
advance, good deal of work may have 1o be repeated, thereby
causing delavs in production and reduction i the output of
the plant.  Tor sustained work to be carried out in a planned
munner and for achicving optimum production standards, it
will be uecessary to have at least {ive vears orders on hand
and a perspective planning for ten years.  Standardisation of
plant_and machinery will greatly contribute to the building
up of the production in relatively shorier period.  Unless
standardisation is implemented expeditionsly the  dependence
on external help may continue to be lurg‘c: One point which
we would .stress at this stage s that since HMBP s set
up according o Russian sland:nds. zmd. they are willing to
help us with designing and manulactuging of equipment, it
will be expedient to adopt Russian designs, at least in the
early stages. If the aiding countries, desirous o cstablish
complete plants, ure willing o supply detailed - drawings for
the cquipment HMBP can fabricate, to this extent the manu-
facturing facilitics at HMBP can bz utilised.  This is, how-
ever, likely to create complications in respect of tooling etc.

23
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In order to progressively increase the percentage of Indian
cquisnment in the steel plants, it is suggested that HMBP
should be asked to start batch production of relatively simpler
items to begin with for all future steel plants to come and
to take the manufacture of ‘major equipment progressively.
Simultaneously, action should be taken to ban the imports of
such, items in respect of which the country is becoming self-
sufficient. This approach will help rationalisation of produc-
tion programme at HMBP also.

6.1.1. Whenever a Russian aided plant is established, we
should insist that they should utilise the HMBP facilities to
the maximum extent.

6.1.2. This way it may be possible, in due course, for
HMBP to undertake the designing and manufacture of all
major equipments required in a steel cFlant and obtain maxi-
mum output in relatively short period.

In this connection the Group would like to point out
that the usual procedure for tendering ctc., were not quite
suitable as the stage for decision making with respect to indi-
genous manufacturers will have already passed when tenders
on the basis of specifications required could be called for.
Therefore, it is suggested that a coordinating agency at the
highest level should be entrusted with the responsibility of
taking a decision on indigenous manufacture at, least two
years in advance of setting up a steel plant. All the new
plants in the Fourth Plan and later would have to be tied up
in this manner with the programme of manufacture of HEC
and other manufacturers in the private secior, even if that
involves higher cost or some delays. Unless this was done,
there is danger that the indigenous manufacturing facilities
would remain substantially unutilised.

6.2. A competent body should be assigned the task of
analysing the facilities at ¥FP and HMBP, its production pro-
gramme and suggest, (a) how its capacity could be increased
by marginal if any, investment and. (b) how and when addi-
tional capacity should be established. Since these plants have
been established in collaboration with USSR and Crechoslo-
vakia, their assistance in this study will be very beneficial.
While making suggestions regarding additional capacity it
will be necessary to keep in view the devclopment of machine
building capacity in the private sector. Actually an exlensive
and detailed study of indigenous capacity by competent spe-
cialists will be most helpful for obtaining a cicar picture of
indigenous, capabilities.



7. INVESTMENT

7.1. It is estimated that the total investment on HMBP
will be approximately Rs. 430 million and on Foundry Forge
Project about Rs. 1,000 million. Of this total about Rs. 875
milllion will have been invested during the Third Plan, neces-
sitating an expenditure of Rs. 555 million during the Fourth
Plan.

7.2. As yet no studies have been undertaken to estimate
the investment required for rationalisation of HMBP capa-
city. An ad hoc provision of Rs. 20 million is suggested.

7.3. Uatil the scope of the additional capacity is finalised,
no estimates regarding the-investment can be made. Based
on preliminary ideas, an ad hoc provision of Rs. 200 million
is suggested.

7.4. Other major schemes recommended and correspond-
ing investments are listed below:

Fourth Plan Schemes

{Rs. million)
Project Scope. Tonnes Investment F. E.

1. Structural Shop Associated structurals 10,000

at Ranchi Technological 7,000 25 7.9
Medium » 8,000
25,000
2. Heavy Structurals Includes technological
Project structure like blast 45 15-0
furnace shell, L. D.
converters €tc. - 25,000 tonnes
8. Cranes Includes medivm

structurals aqd

mechanical equip-

ment for  cranes .

and  hoists: 25,000 tonnes 110 30.0

4. Building
structurals 25,000 tonnes 20 5-0

25



8. RAW MATERIALS

8.1. HMBP

HMBP will obtain castings, forgings, rolled products, com-
ponents .and equipment for Its manufacturing programme.
The requirements of these items at an output level of 80,000
tonnes per annum as envisaged in D.P.R. is estimated to be

as follows:

Itcrr_:s Tonnés]ch_‘
1. TIron castings . : . . 18,062
2. Steel castings . . . . . 30,366
3. Non-ferrous ca.stings . 567
4. Hammer and die forgings . . . . 16,807
5. Metal rolled Products . . . . 26,189
6. Springs . . . . 225
7. Rolls for rolling mills and roller tables . . 1,775
8. Pinjon rolls . . 190
9. .Fastencrs 280
10. Bearings, including ball and roller bearings . . 776
11. Electrical equipment . . 3,460
12. Mis. finished products . . . . 1,210
13. Misc., basic and auxiliary . . . . 1,685
14. Electrodes . . - 300
ToTAL 1,0——1,—8_9?-

8.2. Foundry Forge Plant

The approximate raw material required for this plant at
capacity production level are:

Raw material Tonnes{Year
l. Grey iron . . . 60,000
2. Steel & Steclscrap . . - . 150,000
3. Non-ferrous metals , . . . 1,000
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8.3. Structurals planis

The requirements of these plants will be for rolled sec-
tions and plates. Since as yet the final product mix of each
plant has not been finalised, it is not possible to estimate the
requirements in detail. Roughly it may be stated that for
the fabrication of various types of equipment in the sugzested
plants, the total requirements of rolled products would be
of the order of 100,000 tonnes of which plates may constitute
approximately 20,000 tonnes. It may be noted here that for
the expansion of steel industry as assumed in this report, total
equipment utilised for this purpose would require rclled pro-
ducts of the order of 200.000 tonnes per annum of which
25,000 to 30,000 tonnes will be plates.

311 M of I & §/65



9. MAN POWER REQUIREMENTS
0.1. HMEP

Tt is estimated that when HMBP, is fully established, it

will- employ the following personnel. The present position
also is indicated alongside.

Category: Ultimate Present
Nos,
1. Production workers 3195,
2. Engincers and technicians . . 960
3. Officestafll . . . . 434
4, Others . . . 193
ToraL . _‘IE 4200

9.2. Foundry Forge.

The personnel emploved in FFP upon its completion, and
at present are estimated to be as—

Category Ultimate Present
1. Production workers , . 3938
2. Engincers and technicians . 898
3. Office staff. . . 431
4. Others . . - 2496
ToraL - 7763 3139

9.3. Structural Plant, Ranchi.

The tentative estimates of staff for this project are—

Officers . . . . . . 33
Foren.en . . . . . . 4
Supervisors . . . . . . 14
Technical staff (Dralisman etc.} a6
Production workers . . . . . 484
Non-technical stafl . . . . . 113

Torat . 744

28
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9.4, Heavy Structural Plant (VOEST)

The breakdown of the personnel required in this plant
when it will be operating at optimum designed level may be
approximately as given below: —

Category Nos.
1. Production and auxiliary workers . 1030
2. Engineers . . . 150
3. Others . . . 70

ToraL 1250




APPENDIX I

Assessmenl of requiremeni of Plan and Fquipment for Sieel
Plants in India during Fourth and Fifth Five-Year Plan periods.

The Woirking Group for Steel and Mectallurgical Industries equip-
ment at the meeting held on April 13th of 1964 set up two working
partics. The first party was to study the requirements of stecl works
cquipment between now and 1975-76. The second party was Lo assess
the availability of cquipment (existing and prospective).

2. The

composition of the first working party was—

(#) Shei R. P. Sinha, Chief Engineer, Convenor
Central Engincering & Design Bureau,
Hindustan Sicel Limited.

(b} Shri A. N. Naik,
Manager, Engineering & Development,
Tata Iron & Steel Company Lid.

(©) Dr. P. E. Mchta,
M.N. Dastur & Company Ltd.,
75/48, Chankyapuri,
New Delhi,

(dy Shri G. Ramanathan,
Deputy Secretary,
Deparunent of Iron & Stecl.

It was desired that the Group shonld—

(i) estimate the requirements of plant and equipment necessary for

the

steel development programme and replacentent till 1975-1976.

The outline for 1970-1971 is veasonably clear. For the Tifth
Plan, the party may assume a rate of growth of about 2 million
tonnes a year;

(ii) estimate the requirements annually—

@)

(b

by main units of plant required for steel works, e.g., coke
ovens, Dblast furnaces, steel making and rolling facilities, tuk-
ing into account technological trends, and

by categories such as castings, (orgings, fabricated stecl work,
auxiliary equipment. cte, each category being further sub-
divided  into appropriate ranges (size,” weight, etc). The
categories and runges should be determined so as to e
meahingful for the planning and cstablishment of manufac-
turing Tacilities (inchuding rtelated design engineering [acili-
ties) and so as to distinguish those falling under the scope of
major manufacturing fadlities such as HEC and HEL and
others.
31
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fliy indicate, the types of ecquipment where standardisation dimen-
sionally or otherwise, and/or rationalisation in range series is de-
sirable and how this can be achicved;

(iv) indicate the design. enginlering and other associated [lacilities
that will be wmecessary to secure the maximum utilisation of
manufacturing facilities; :

(v} indicate the arrangements that may be necessary for continuous
co-ordination between steel plant authorities and manufaciurers
in order to ensure that the needs of the steel development pro-
gramme are met to the fullest extent and in the Dbest manner
possible by indigenous manufacturers.

3. The party had two series of mectings—the first at Jamshedpur
on the 8th and 19th May, 1964 and the second at Calcuttn on the
10th and 20th June, 1964.

4. The working party have, in the present rveport, attempted to
estiimate the requirements’ of Plant and Equipment by main units and
by main catcgories as desired.  But they have not actempted to dis-
tinguish what categories ol products would  properly fall under the
scope of major manufacturing faciliies by HEC and HEL: nor hane
they tried to indicate cquipment where standardisation can be achicved
or the design engincering and  other associated facilities necessary 1o
secure the maximum  utilisation of manulacturing facilitdes. The Gom-
mittee el that such a meaningful assesment will be possible only
after a closer study of manufacturing [facilities arc available. These
lmimj could be studied after the reports of the two Groups are inte-
grated. ‘

5. The Indian Stect Industry is expected to have an installed capa-
city of 8.9 million tonnes by the end of the Third Five Yeur Plan. - For
the Fourth Five Year Plan, the Steering Group have set a production
target of 17.3 million tonnes. This would require an installed capacity
of 20 million tonnes (approximately). This order of capacity can In
achieved by expansion  of existing Steclworks and installation of new
Warks in the following manncer:

{Figures in-Million Tonnes of Ingols/ycar.)

Steel Plant End of 2nd End of 3rd End of 4th
Plan, Plan. Plan.
Rourkela . . . . 1.0 1.8 2.5
Bhilai . . . . . 1.0 2.5 3.5
Durgapur . . ., . 1.0 1.6 3.0
Tisco . . . . 2.0 2.0 3.0
Tisco e 0.8 1.0 2.0
New Steel Plants . . . .. 6.0

Total Capacity . . 5.8 8.9 20.0
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TFurther, according to the target set by the Steering Committee,
additional capacity of about 2 million tonnes of pig iron has to he
planned.

The Group have not caleuliated the equipment requirements of the
special steel development programme mainly for two reasons,  Firstly, it
had not the adequate data. Sccondly, the requirements in  relation
to the overall programme tonnage-wise are likely to be small

6. The working party have assumed that for the Tifth Five-Year
Plan, the addidonal capacity 1o be installed \\'pu]d be 10 million tonnes
(approx.). This is in line with the directive given to it. Tt has
further assumed that of the 10 million tonnes, about 3.5 million tonnes
would come from the expansion of existing works and the balance
from new facililies.

7. This exercise is based on the above broad perspective of growth.
The asscssment of plant and equipment requiremcnts is based on the
esperience of the constenction of the million tonne plamis at Bhilai,
Renvkela and Duwrgapuy and their expansions. It is alse subject o the
following general assumptions: —

(i} Devclopment of additional capacity of steel production is hased
on the requirements ol end products, vz, 609, seetions and the
rematining as flut prodocts,

(i) Blast Furnaces will be hroadly standardised in the following
Sizes ;s —

(a) Furnaces with a working volume of 1000 chm. (approx).
() Furnaces with a working volume of 1700 chm. (approx).

(&) Furnaces with a working volume of 2000 cbhm. (approx).
In future. the latter two types ave likely to predominate.

(i) In Steel Making. all developments will he by the L.D. process
or ene of its modilications,’

{iv) We have also taken into consideration the possibitity that while
the major part of production will be Trom primary mills as
uow, any balancing or marginal cxpansion progrmmme will be
achieved by continuous casting. )

8. We have tried to estimate the requirements for maintenance of
“sreet _lll(’ll'[l‘.l(.“i. -In doing so, bowever, we have assumed that a part
of this requirements will be met by the Steel works themselves,

. 9 The requirements of plant and equipment have been preparcd
in relation to the facilities required for theiv manufacture, These hae
been  classificd  into Jcastings,  forgings, structural fabrication. electrical
cquipment,  refractories  and - standard equipment (e, locomotives,
pumps,  ete). Fach  category is further sub-divided  inte appropriate
rafiges (sizes, weight, etc.).

10. The total requirements of plant and cquipm i
e _ e : b ent by categories
and by umits are given in Tables 1, I1-A and (]IHI:, which't’nlln?xg.-—-

Table I summarises the requirements of Plant and Equipment (ex-
cluding vefractories and cleciricals) for sicel plants during the Fourih
and Fitth Plan periods,
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TasrE I

(Figures in tonnes)

Plant and Equipment Fourth Plan Fifth Plan
Castings {Grey Iron) . . . 52,710 44,770
Castings{Steel) . . . . 166,580 103,900
(.‘:mtings- (Non-Ferrous) . . . 3,320 3,050
Forgings . . . . . 67,930 41,060
étructural Stecl Fabrications . . 1,010,390 807,830
Standard Machinery, Equipments, 467,960 337,870

Parts, etc,

Total . . . . . 1,768,890 1,330,480

Table II-A gives detailed estimates of rvequirement of castings, Tor-
wings and fabricated Steel work required doving Fourth and Fifth Plan
periods  departmeniwice, iz, Coke Ovens and By-product Plants, Blast
Furnace and Auxiliary Planrs, Steel Making Plants, Rolling Mills and
Services.

Table Ti-B gives the detailed requirements of the remaining items,
wiz., standard machinery, equipinent and parts, electricals and rc_rr:u:tn-
vies, for complele integrated sieel plants, for the abme plan periods.

TasLe II-A

Estimaled requirements of castings, forgings and structural
fabrication for steel plants during fourth and fifth five year
plan periods.

I. COKE OVENS AND BY-PRODUCT

PLANTS.
Fourth Plan Fifth Plan
. (tonnes) (tonnes)
L. Castings {(Grey fron)—
() Uptolt . . . . . 4,900 5,200
(i) It.tol0c . . . . . 3,970 4,30
(i1if} 10 t. to 100 ¢. . . e °
8,870 9,500
2. Castings (Steel)—
() Uptolt. . . . . 2,780 3,000
(i) lt.to5¢e. . . . . . 1,160 1,290
(#i)) 5t,t090¢, o . . . . -

3,940 4,290




Fourth Plan Fifth Plan

(tonnes) (tonnes}
3. Castings (Non-Ferrous)—
(i) Up to 50 kg. e .. 1,000 1,100
(i} Above 50 kg. . . . . 160 190
1,160 1,250
4. Forgings—
() Up to 500 ke. . . T 2,340 2,530
() 300 kg. to 3t . . L e .
(iif) 3t.to 30 . . . .
2,340 2,550
5. Structural Steel Fabrication—
() Pure structures . .. . 20,720 17,160
(i) chhnologicai Structures.* . - 74,980 81,400
{éi#) Plate and Vesscl work—
{(a) Heavy (+1* plates) . . . 410 500
(&) Light (—¥ plates) . . . 12,570 11,580
109,280 111,040
II. BLAST FURNACE AND AUXILIARY
PLANTS.
1. Castings (Grey Irot)—
fHUptolt . . . . . 3,500 3,200
(i) 1to. to 10 L. . . . . . 12,800 10,400
{(iif) 10 t. to 100 t. . . . . 5,000 4,000
21,300 17,600
2. Castings (Steel)—
(Y Uptolt . . . . . 400 100
(#) It.to3t. . . . . . 11,800 2,500
(i) 5t.1090¢t . . . . . 6,200 5,000
18,400 7,600

*Structures forming part of metallurgical plant and equipment,
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Fourth Plan Fifth Plan

{tonnes) (tonnes)
3. Castings {Non-Ferrous)—
() Upto 50 kg. . R . . . 150 100
(i) Above 50 kg. . . .. 1,350 1,100
1,500 1,200
4, Forgings—
() Upto500kg. . o . . 20 20
{r} 500 kg. to 3 t. . . . . 200 175
(i) 3t.to30¢. . . . N . 10 5
230 200
5. Structural Steel Fabrications—
() Pure structurcs . . . . 55,520 43,760
(i) Technological structures , . . 17,900 13,800
(#if} Plate and vessel work
(a) Heavy (43" plates) . . . 21,000 7,300
(b) Light (—3}" plates) . . . 12,000 4,700
106,420 71,5G0
III. STEEL MELTING SHOP AND
AUXILIARY PLANTS,
1. Castings (Grey Iron)—
@HUptolt. . o+ . . . 2,000 1,500
() 1t.to 10t . . . . . -1,600 1,200
(¢7) 10 t. to 100 t. . . . . 400 300
4,000 3,000
2, Castings {Steel)—
() Uptolt . . . . . 5,000 4,500
(i) 1t.to5e. . . . . - 3,500 3,100
(fi) 5t . . . . . 1,500 1,400

10,000 9,000




3. Castings (Non-Ferrous)—
(f} Up to 30 kg.
(if) Above 50 kg. . .

+. Forgings—
() Up to 500 kg. . .
(i) 500kg. to 3¢t. . .
(i) 3t. 1030, . . .

5. Structural Steel Fabrications—

(i) Pure Structures . .

(if) Technological Structures

(iti}) Plate and vessel work.
{a) Heavy (41" plates}
(6) Light (—3" plates)

IV. ROLLING MILLS

1. Castings {Grey Iron)

(Y Uptole. . . .
() le.to 10t . .
(#i) 10 t. to 100 ¢.

2. Castings {Steel)
(iy Upto 1t
(i) 1t.1o0bt.
(fi) 5t. 090t . . .
(iv) Above 90 ¢t. . .
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Fourth Plan Fifth Plan

{tonnes) (tonnes }

35 28

15 12

50 50

480 400

90 60

30 40

600 500

. 180,440 148,720
. 24,000 23,000
. 7,000 6,000
. 26,000 23,000
237,440 200,720

1,370 1,040

4,110 3,130

8,210 6,260

13,690 10,430

10,970 6,990

21,930 13,980

76,770 48,920

23,770 14,400

133,440 84,290
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3. Castings (Non-Ferrous)—

() Up to 50 kg,
(if) Above 50 kg.

4. Forgingr—
()} Up to 500 kg.
(i) 300 kg. to 3 ¢,
(4} 3t 1030, .

3. Strucivral Steet Fabrication—
{) Pure structures
(it} Technological structures. .

{##) Plate and vessel work
{d) Heavy (+§" platcs)
{6) Light (—§* plates)

V. SERVICES
L. Castings (Grey Irom)—

() Uptolt . . .
(i) 1t to10¢,
(i} 10t to l0OOC,

2. Castings (Steel)—
() Uptolt. . . .
) lto5t . . . .
(i) 5t . . .

Fourth Plan  Fifth Plan
(tonnes) {tonnes)

300 230

200 150

0 400

. 12,630 7.270

18,950 10,910

. 31,800 18,410

63,380 36,590

416,400 343,200

. 32,480 26,630

25,500 11,830

17,000 7,890

511,380 389,550

. 1,430 1,320

. 3,200 2,700

220 220

4,850 4,240

250 220

. 550 500

800 720
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Fourth Plan Fifth Plan

(tonnes) (tonnes)
3. Custings (Non-Ferrous)—
(i) Up to 50 kg. e 110 110
(i) Abave 30 kg, Do 10 10
T T a0
4. Forgings—-
(£} Up to 500 kg. . . . . 1,100 1,000
{ri} 500 kg. to 3 t. . . . . 280 220
(i) 3t.to 30 . . . . . ‘e ‘e
1,380 1,220
5. Structural Steel Fabrication—
{f) Pure structures . . . . 20,820 17,160
{(if) Techaological Structures . . 17,200 11,200
(i) Plate and vessel work
{a) Heavy {(+2" plates) . . . 650 500
{¢) Light (—§" plates) . . . . 7,100 6,000
45,770 34,860

TarnrLe 1I-B

Estimated requirements of standard machinery equipment,
q! ! Y eq :
parts, electricals and refractories for steel plants during

fourth and fifth five year plan periods

Fourth Plan Fifth Plan

(tonnes) (tonnes})
1. (1) Standard Machinery, Equipment and Parts, cic.
(c) Locomotives—
(a) Above 70 tons . . . . 8,300 6,840
{6} Below 70 tons . . . . 1,570 1,850

(i) Rolling Stock—

(4} General purpose (4 wheeler open
type, closed type, tank wagon ctc.). 11,440 21,600
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Fourth Plan  Fifth Plan

(tonnes) (tonnes)
(8) Heavy duty (BOBS, BOX, BFR ctc.) 22,910 24,300
(€) Special duty (hot metal cars, s]‘lg pot
cars, ingot cars etc.). . 49,530 39,480
93,780 94,070
(ifl) Compressors{lans— . - . 10,000 6,000
()  Pumps _ . . 7,220 3,280
(r) Afachine Tools N . . . 15,000 13.000
(vi) Conpeyors Idler Rollers and Beli Conveyors 26,130 20,410
{¢if). Pipes.
{a) C. I, Pipe 17,320 11,400
(b) Steel Tubes up to 6” 30,540 21,970
(c) Steel Pipes §%-20" . . . 31,530 20,410
(d) Steel Pipes above 20" . . . 17,570 14,150
96,960 68,000
(oifi) Valves and fitting .o 20,180 17,260
(1x) Cranes—
(a) 5020t ~. . . . - 19,500 7,500
) (400/410 Nos.) (170175 Nos.}
() 2l to 60 t. . . . . . 20,200 13,600
(218/222 Nos.) (140{145Nos.)
() 61t. and above . . . . 26,050 9,600

{85190 I\‘os) (28/32 Nos.)
{d) Special cranes (charger, stripper,
soaker, mould handling and ladle

cranes) . . . . 12,880 6,100
(35/60 Nos.)  (22/25 Nos.)
78,630 36,800

(x) Power Plant—

1. Steam Cenerators
{a) Above 130 t/hr. . . . . 9,200 6,100
(6) Below 150 t/hr. . R . . 29,300 19,000

2. Turbo Blowers
Above 3000 cbm;’M (max. size 4300

cbmf M) 4,500 3,100
3. Turbo-allernators
{a} Above 10 MW . . . 1,600 11,20

44,600 29,320
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Fourth Plan Fifth Plan

(tonnes) (tonncs)
xi) Mining!Quarry Equipment—
(a) Iron Qre . . . . . 36,000 24.300
{5) Limestone . . . . . 16,900 9,650
(¢) Dolomite . . . . 8,400 4,800
61,300 38,750
(xii) Adliscellancous {Gear Boxces, Bearings,
cte.)— . . - . 14,160 8,950
Total for Standard Machinery and Parts .
cle. - . . . . . 467,960 337,870
(2.} Refractorizs
(/) Fireclay . . . . . 516,000 502,000
{if) Silica . ; . . . 180,500 197,000
{ifi). Basic e 18,500 13,500
(i) Others . . . . . 33,000 43,000
768,000 755,000
Fourth Plan Fifth Plan
i Ae L A %
No. Installed No. + Installed
capacity capacity
2. Electrical
(A) Electrical Power Distribution
{f) Turbo-Aliernators.(A W)
(«}) Up to 10 MW ., . 8/12 100 8/10 70
{6} 10 MW to 30 MW . 4/6 140 3/5 90

(ii} Power Transformers

e

(a) Above 10 MV A (132/
33, 132/6.6 33/11 and

33/6.6 KV) 130/140 2,030 100/110 1.500

(8) 1 to 10 MVA (33/6.5,
6.6/ 0.4'), 11/3.3 and 11/

0.4 KV 230240 780  160/170 613

(¢} Up to 1 MVA (6.6/0.4,
©'3.3/0.4 and 11/0.4 KV) 270/780 150 150 84
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T'ourth Plan Fifth Plan
[ A N 'L—“‘-"ﬂ
Neo. Installed No. Installed
capacity capacity

{iify HT Switchgear (AVA)
(a) 33 KV (1000/2500  200/220 25,200 220/230 28,000
MVA).

(6) 11 KV (300/350 MVA)  150/170 2,420 2535 460
(¢) 6.6 KV (230/400 MVA) 100071200 5,00 1100{1300 5,500
{d) 3.3 KV (130MVA) 350/370 820 50470 135

(5} LT Swilchgear (MVA)

400 V (40 KV) 2500/3500 1,260 1250/1350 530
(v} Cables (Km)
{2) HT & LT Ca-HT bles 450/500 450500
(+1KV)LT (—IKYV) 100,000 75,000
Lighting, Contrel and 2550/2600 140071450
Communication cables.
{#}) Lighting (installed trans- 330/340 300/425
former capacity (MFA).
(wis) Communication (Nos.)
(a) PAX lines . . 4200/4300 2400/2600
(6) VHF stations ., . 1007120 40/30
(¢} Speaker and Mike sta- 450/470 440/460
tions.
(d) Carrier Communica- 2535 10/20
tion stationss.
B. EI{ctrkal ltems  for  different
units of steel plants.
(i) Rotating Machines (in
Kwj
{a) Above 400V . . 900/950 754,200  580/600 578,200
(6) 400V . . . 74G00/74800 778,500 62000/62100 634,400
(e} D.C. . . . 9000/9100 943,000 11400/11600 585,000

(&} Rectifiers (in KW) . 700/720 471,800 9004920 409,800
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Fourth Plan Fifth Plan
A, A
o No. Installed No. Installed
capacity capacily
(#if) Cables (in KM)
(a) D.C. . . . 18002000 - 2300/2400 .
{6) Control . . . 1900/2000 800/900
(i) Motor Contrgl Centres 800/850 600/630
{Nos.).
{v) D.C. Switchgear (Nos.) 5,400 6,700
(#f) Instrumentation (in mil- 82 54

lion rupees).

1. (i A li-t of Broad Sections of the various Plant Units cove.ed
in these assessinents is given in Annexure ‘A’

(i} A 1ypical list of equipment for 1 million ingot ton steel per
year integrated steel plant is given in Annexure ‘B’

(i) A ceypical list of cquipment for 1.5 million ingot ton steel
per vear integrated sweel plane prepared by Messrs, M. N. Dastur &

Co. (Py/Lid., is given in Annexure ‘C',

12. This report is not exhaustive. Like all estimates, its findings are
approximate,

4—I1 Mol T & S/65



ANNEXURE A.

Sections of Plant Unils covered in the statements of this Report

L. Coke ovens and by-product plants

{1) Ceal Handling and Coal Yard.

(2) Battery with machines, and quenching unit.
{3) Coke screening and handling,.

(4} Gas condensation unit.

(5} Ammonia recovery unit.

(6) Benzol recovery unit,

(7 Tar distillation plant.

(8) Sulphuric acid plant.

(9) Benzol rectification unit.

(10) Benzol hydrorefining (for Rourkela unit only).
(11 Phenol rectification unit {Rourkela).

(12) Eflluent treatment and services units,

II. Blast Furnace and Auxiliary Units..

(1) Blast Furnace Plant.

{2). Gas Cleaning Piant.

{3) Gas Holder.

{4) Sintering Plant.

(5) Material Handling Plant and Raw Material Stock Yard.
(6) Slag Processing Plant.

(7) Pig Casting Machine.

111, Steel Making Plants

(1) Steel Melting Shop Proper.

{2) Oxvgen Plant.

(3) Lime and Dolomite Calcining Plant.
(1) Dolomite Brick Plant.

{5) Stripper Yard. .

(6) Mould Preparation Bay.

(7) Scrap Yard.

IV. Rolling Mills
{1) Soaking Pits.
{2) Primary Mills,
(3) Slab Reheating Furnaces.
(4) Plate Mills.
(5} Hot Strip Mills,
{6 Rail Mills.
44
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(7} Heavy Structural Mills.

(8) Medium Section Mills.

(9) Billet Mills.

(10} Merchant Milis.

(11} Rod Mills.

(12) Skelp Mills.

{13) Wheel and Axle Plants.
(I4) Sleeper Plants.

(15) Electrical Sheet Mills,

(13 Hot Strip Finishing Lines.
(17) Continuous Pickling Lines.
(18) Single Stand Cold Mills.
(19) 5-Stand Cold Mills,

(20) 4-Stand Cold Mills.

(21) Degreasing Lines,

(22) Bawch Annealing Furnaces.
(23) Single Stand Temper Mills.
(24) Continuous Anncaling Lines.
(25) Twin-Stand Temper Mills
(26) Cold Sheet Finishing Lines.
{27) Electrolytic Tinning Lines.
28) Continuous Galvanizing Lines.
(29) Roll Grinding Shops.

V. Services

(1) Central Maintenance Shops.
(2) Foundries.

(3) Power and Blower House.
(4} Interconnecting Services.



ANnNExure ‘B

A ppical list of equipment for a million ton steel plant ™
1. Coke Ovens

(1) Coal Handling Plant

Electromagnetic conveying chutes (feeders) capa- 48 Nos.

city up to 80 tons/hr.
Bunker gates . . . . . . . 448
Steel charging hoppers 3
Electromagnetic feeders—Cap (100 Tjhr.) 3 »
10 mm Resonance screens—Cap (200 Tjhr.) .. 3 .
Double roll crushers—200T}hr. Lo 3.,
Hammer mills—Cap. 200T/hr. to crush down to 3 .

80%, under 3 mm.
Hammer mills to crush down to 902, under 3 mm. . 2,
Feeders for coke bresze to rollcr. mills—capacity z .,

10 Tjhr.

Smooth roller mills for Coke Breeze Crushing-Capa- 2,

city 8 Tonsjhr. .
Electromagnetic feeders Capacity—0-75 Tonsfhr. 16,

De. 020 De. 2 .

Mixing machines {Blending works) 200 T/hr. . 1,
Oil Storage Tanks . . ., ., | 2,
Belt Conveyors—Total length . . . . 1,732 metres.
Chutes, Motors for the equipment and Gantries for

Conveyors, —

Torar, WEiGHT . . 1,012 tonnes.
(2) Coke Ouen Baiteries

Bracing Steel work . . . - . . 210 ovens.
Oven donrs . . . . . . . 420 Nos.
Charging hole frames . . . . . . 1050

*Based on Rourkela Steel Plant.
46
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Inspection hole frames . . . . - 500 Nos.
Tracks for coke oven machines . . . 1,585 m.
Trolley wires for coke ovens machines.
Structural Steel Work.

Rich Gas Heal!ing Equipment
Gas main from By;Product to Coke Oven Plant.
Gas isolating valves diz. 400 mm . . . 6 Nos.

M.S. Gas Distribution Mains under the ovens

Gas pre-heaters . . . . - . . »
Explosion flaps . . . . - . - 6
Double seal pots . . . . . . i~
Nozzle pipings . . . . - . . 432 ,,
Cast Iron Waste Gas Tittings . . . . 222
Reversing Winches . . . . - - 6 .
Cast iron connection boxes . . . . . 444
Lean Gas Heating Equipment
Gas distribution main 1,100/900 mm.
Gas isplating valves . . . . . 6 Nos.
Explosion Raps . . . . . . . 6 ,,
Double drain pots . . . . . . &6 ,,
Connecting pipes dia. 200 mm to gas distributic;n 222 - "
mains and connection boxes,
Gas Collecting Mains width 1,600 mm. {(per S shaped). 6
Mild steel flare pipes . . . . . . 1z,
Ascension pipes . . . . . . . 210
Equipment for smokeless charging
Four gas mains from the collecting mains up to the
connecting point to By-product Plant.
Governors and meters
Chimneys 90 m. height . . . . . 3 Nos.

Blast Furnace Gas Mains .

Belt Conveyors . . . . . . . 93
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Passenger and goods lift for service bunker . 2 Nos.
Charging car weighing machines - . . 2w
Equipment for heating up . . . .

Drinking water and quenching water mains

Motors and other structural work

ToraL WEIGHT . . 5,715 tonnes
(3) Coke Oven Machines
(i) Pusher Machines . . . . . 4 Nos.
(i) Coke guide and door extractors . . . 4
(sif) Coal charging cars . . . . . 4 4
(iv} Quenching cars . . . . . 4 ,
{v) Quenching cars locos . . . . . L
ToraL Wewgar . . 1,136 tonnes
(4) Coke Quenching Plant
(7} Quenching towers . . . . 3 Nos.
(if) Quenching water tanks . . . . 2
{iif) Centrifugal Pumps 200 cbm/hr. 25 metre head. 6 o,
{iv) Drainage pumps . 2
() Single rail telpher grabs 2,
(vi) Tixed travel beams for telpher 2,
(vii) Wharf gate equipment (175 gates) .
(ziif) Coke guide plates 175 metres
ToTtaL WeiGHT 265 tonnes
(5} Coke Screening
(i) Resonance screens each 200 tons/hr. for 100 mum. 2 Nos.
(t)) Double-roll crushers 60 tonsfhr. . . . z .
(i) Ciaésifying screens 200 tons/br. each. . . 2,
(iz) Fortable vibrating feeder 50 tonsfhr. . . I No.

{ ) Capstan Plant for Coke Tracks - . . 1

”



10.

11.

13,

49

(vf) Dust Extraction Plant Consisting of':

(a) Centrifugal exhauster . . . .
(0) Centrifugal Pump . . . .
(¢) Dry scparators . . . . .
(d) Wet Separators . .. .
(¢} Stacks . . . . . .
(f) Water filter . . . . . .
(g} Worm Conveyors . . . . .

(k) Piping etc.

(vii} Belt conveyors with necessary chutes, motors etc.

ToraL WEIGHT . .

{(GRAND TOTAL . .

2. By-Product Plant

A.  Gas Condensation:

Primary coolers, cooling area 2,350 m® each. .

Electrostatic Tar Precipitators

Coke Oven Gas exhausters, capacity 4,500 Nm®/hr.
delivery pressure 1000 mm WG, suction pressure-

400 mm WG, with turbines and other accessories.

Manually operated overhead crane, capacity 2 tons.

Final gas coolers of the direct type with spraying
equipment and other accessories.

Tube and shell coolers for Recycle water.,

Centrifugal pumps of varying capacities for Tar,
Ammonia liquor and water.

Amnmonia liquor flushing tanks capacity 105 ro® with
tar boxes,

Condensate Pit tanks capacity 75 m® with all con-
nections. ‘ :

Storage tanks for ammonia liguor and tar of 700
m? capacity,

Ammonia stage washers, having throughput 35,000
Nm?¥/hr,

6 Tube and shell intensive coolers for ammonia
liquor.

Taank for enriched ammonia liquor capacity 60
m?,

1 No.
2 Nos.

2 .,
2 Nos.

486 metres.

510 tonnes.

8,637 tonnes.

6 Nos.:

1 No.
2 Nos.

2,
10,

16 .,

1 No.



1t
15.

16.
17.
18,

19,
20,

50

Centrifugal recycle pumps [or stage washers, .

Ammania distillation columns, capacity 800 m?/day,
made of cast iron.

Condensers for the above, made of cast iron .
Plant coolers for the above, made of cast iron .

Tank for concentrated ammonia liquor of capacity
100 m3.

Centrifugal pumps for ammonia liquor

Structures, pipelines, valves, fittings and other
accessories.

Torar WEIGHT . .

B. Medium Pressure Gas Compressor Plant,

Coke Oven gas compressors, capacity 22,500
Nm?.hr. delivery pressure 14 atm.g. and with three
compression stages, A .
Manually operated overhead crane, span29m .
Comprcsseci gas coolers, tube and shell type "

Structures, pipelines, valircs,.“ﬁtﬁ,ngs and other
accessorics.

TotaL WEIGHT . R

C. Benzol Recovery Plant

1.

Medium pressure benzol scrubbers, with bubble cap
trays, separators and other accessories, with gas
throughput 70,000 Nm?3/hr, at 14 atm. g.

Tanks for spent wash oil, wash oil and crude henzol,
with capacities 50 to 300 m®.

Pipe still furnace, of heating surface 190 m? with

. bumners, electric fan, cast iron fixing plates and

other accessories.

Benzol distillation column of cast iron with bubble
cap trays.

Oilfoil, vapour/foil, tube and shell heat exchangers

Intensive coolers for tube and shell construction
for wash oil.

Centrifugal pumps for wash oil, light oil; spent oil
and other products.

}8 Nos.
3 »

2,760 tonnes.

5 sets.
1 No.
10 Nos.

800 tonncs-.

2 Nos.

‘11 Nos.
10 ”



9.

10.

11.

13.

14.

15.
16.
17.

18.

19.

20.

21,
22,

51

Reciprocating compressors for fresh coke oven gas
and recycle gas, clectrically driven.

It-Ieat exchangers and preheaters of tube and shell
ype.

Reactors having a catalyst volume of 3 m? each .
Reciprocating pumps for benzol and water .
Stage evaporator with two external reheaters .

Distillation column with boiler, heat exchanger,
condenser and other accessories.

Redistillation columns with bubble cap trays, heat
exchanger and other accessories.

Condensers and final coolers for the above.
Centrifugal pumps, of varying capacities .

Batch distillation columns, capacity 20 m® for
toluene and xylene.

Condensers with distribution trays “and ~other
accessories.

Centrifugal pumps for reflux, residuc and feeding of
these columns,

Centrifugal pumps for pure products of varying
capacities, . . . - . .

Storage tanks for pure products

Structures, pipelines, valves,” fittings ‘and* other
accessories.

ToraL WEIGHT .

D. Hydrogen Sulphide Recovery And Sulphuric Acid Plant

i.

2.

3.

Medium pressure hydrogen sulphide scrubber with
bubble cap trays, gas throughput 70,000 Nm*/hr,

‘Tanks for enriched and spent potash solution with
capacity 60 m?®.

Hydrogen sulphide distillation columns  with

bubbles cap trays, recycle heaters tondensets,

vacuum separators and other accessories.
Tube and shell heat exchangers
Tube and shell type intensive coolers .

Vacuum pumps with electri¢ drive . .

1100 tonnes

4 ‘Nos
6 22
2,
4

1 Neo.
l »
2 Nos.
3 sets.
6 Nos.
2
4 Nos.
8 1y
10 iH
6 .,

1 No.

2 Nos.

3 sets.

20 Nos.



10.
11.
i2.
13.
14.
15,
16.
17.
18.
19.
20,
21.

R R R

10.

11,

b2

Centrifugal pumps with varying capacities for
enriched and spent potash solution and condensate.

Evaporator with heating system and accessories. .
Centrifugal for recovery of crystallized potash
Vessels and tanks of varying capacities
Centrifugal pumps for potash solution . .
Hydrogen sulphide combustion furnace .
Waste heat boiler . . . . . .
Converter with cooling arrangcments . .
Absorption tower
Acid coolers .
Blowers for hydrogen sulphide and air

Centrifugal pumps for acid and water
Reciprocating pumps for boiler feed water.
Storage tank for sulphuric acid, capacity 300 m?® .
Structures, pipelines, valves, fittings and other

accessories.
ToTtaL WEIGHT .

E. Tur Distillation Plant

Pipe still furnace for tar, with heating surface of

330 m?, steel tubes, gas burners and other access-
ories.

Distillation column of cast iron with bubble cap
trays, condensers and other accessories.

Heat exchangers, tube and shell type . . .
Tanks and vessels of various capacities .
Stem driven reciprocating pumps for tar
Centrifugal pumps for tar, reflux and water
Tanks for pitch and oils . .

Mixing vessels with agitators, capcity 20 m?
Centrifugal pumps for tar, and tar products .

Coolers with agitators for anthracene oil with
capacity 15 m® each.

Semicontinuous centrifuges with electric drive

1 No.

850 tonnes

1 No.

5 Nos.



12,

13.
14,
15.
16.

17.
18.
18.
20.
21.

22,

23.
24,
25,
26.
27.

28..

29.

30.

F.
1.
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Tanks for naphthalene and anthracene oil with
capacity 40 m?

Vessels with agitators for phenol . . -
Pumps for various tar oils and sodium phenolate.
Tanks and vessels for hot water and oils .
Screw presses with charging arrangement for nap-
hthalene . . . . - . .
Crystallizers for naphthalene . .

Distillation columns of cast iron for naphthalene .
Heat exchangers of the tube in shell type
Centrifugal pumps for tar cils of varying capacity

Stgragc tanks for tar and oils, capacity 100 to 700
m*,

Centrifugal pumps of varying capacities for car-
bolic oil, sodium phenolate and soda lye.

Steaming column with bubble cap trays . .
Carbonizing towers with grates .

Heat exchangers of the tul;c in shell type . .
Compilete line shaft kiin .

Tanks and vessels of varying capacities

Centrifugal pumps of the immersion type with ver-
tical shafts. . . . . . . .

Centrifugal pumps for feeding stills and reflux of
varying capacities. . . . . : .

Structures, pipelines, valves, fittings and other

aceessories. .
TotalL WEIGHT

Gas Conveying and other Auxiliories
Coke oven gas boosters, capacity 40,000 Nm?®/hr,,
suction pressure 200 mm WG., discharge pressure
3000 mm W.G, with turbine.
Centrifugal pumps for cooling water, capacity
1600 m?/hr.
Air, compressors of the reciprocating type electri-
cally driven.
Structures, pipelines, valves, fittings and other
accessories.

TotaL WelGHT

GrAND ToOTAL . .

1700 tonnes

Nos.

3

-8

23

3

»

o AN L W

0,

1 No.
2 Nos.

I No.

14 Nos.

12 ”

3 Nos.
6 »
3 LR
600 tonnes

7,750 Tonnes
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3. Blast Furnace Plant (3x1000 Tonnes Furnaces)

One Blast Furnace, Three Sioves, One dust caicher and all auxiliaries of capacity
1,000 tons/day

Description Nos. reqd. Wt, in

Tonnes,
1 ' 2 3

1. Secale car . . . . . . . 1 55
2. Coke feeding and handling complete with electrics 1 1
3. Charging equipment compleie

(a) Skip haist with électrics . . . 1 352

(&) Bell and Hopper Assy. with clccmcs . . 1 125

(¢) Stock line indicater equipment with electrics 1 4

4. Blast Furngce

(g) Complete furnace shell . . . . 1 1008
(£) Complete furnace cooling system 1 set 146
{c} Furnace fittings and mountings . . I, 3
(#) Working and tapping platforms runners 1, 436
(¢) Cast house complete structural steel work 1 . 273
(f) Llectrically operated mud gun 1 i1
(g) Tap hole drill . . 1 1
(%) Down takes . . . . . . 1 set 70
(i) Bell valve . . : . . . . 1 23
{j) Dust catcher . 1 260
(£} Crude-gas mains, stcam - and compressed air
lines, water mains . . . . . set 425
5. Cranes and Handling Equipment
{a) Lift for personnel and loads 750 kgm. capacity 1 22
{b) Cranes
(£} Winch house crane of capacity 20 tons . 1
(if} Crab above throat of capacity 23 tons .
(ti]) Two-motor erab over rope sheave plat- |
form of capacity 10 tons . i 53
(#v) Travellmg crane for the cast house of 15 tons
capacity . . . . P
6. Sterage sand and bunker Plani
(i) Ore loading bridge . . . . 1 464

7. .Blower (turbo) . . 1
(120,000/160/000
NcbMhr.)




Hor Brast Stoves

—_

Hot blast stove shells complete with platforms,

stairs and other structural steelwork . . . 3 591

1. Stove moﬁntings . . . . . . 3 scts 196

3. Hot blast main and bustle pipe . . . . l 83
4, Ncccssal:y pipings for threa stoves, cold blast main, .

mixed blast and blow of mains. . . . 232

5. Siack of plate steel . . . . . . 1 85>

Pic Castive MacuiNg .

One 2-strand pig casting machine complete with all auxiliaries with a capacity of 100
tonsfhr.

1. 2-Strand pig casting machine complete with struc-

tural stecl parts, machinery equ:pment and auxili-
aries with clectrics . . 1 © 435

(40948.5416+1)
2. " Cranes and handling equipment

(i) Electric three-motor overhead crane with
magnet of carrying capacity 10 Tons . 1

(if} Hand-operated ovcrhcad crane of 7.5 tons
capacity e . . . .

Gas Creanizg Prant
Tioo unils, each consisting of one gas washer and one precipitalor

1. Gas washer with internal water spray dcwccs, water

Fiping and v'xlvcs . . .
2. Electrostatic precipitator with internal cqu1pmcnt
water and steam piping and valves . . 2 520
{Items 1-6)
3. Manually operated goggle valves for raw gas . 2
4. Butterfly dampers . . . . . 2
5, Manually operated goggle valves for clean gas . 2
6. Selenium power p:u.Ls with automatic voltage

regulation . . . . . . 2
"7. Equipment for one additional compartment for
cooltng tower:
(i) Propeller with fluid drive . . 1
(ff} Hot water pump with electrics . . 1
() Cold water pump with clectrics . . 1
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4. Steel Melting Shop

Description Nos. reqd. Wt in
tonnes
1 2 3
1. BO-ton open hearth furnaces (excl. refractories)
complete . . . . . . 4 2176
Doors, controls, technological structure, burners etc.
Remaining items.
2, 1100-ton hot metal mixers (excl. Refractories) .
complete . . . . . . . 2 302
Instruments, controls, drives, shafts, etc.
Shell and other remaining items.
3. 40/50-ton L.D. converters (excl. Reflractories)
complete . . . . . . . 3 915
Controls etc.
Remaining items
4. 80-ton hot metal ladles . . . . . 20 440
5. 50-ton mixer metal ladles . . . 4 56
6. 90-ton teeming ladles . . . . 8 176
7. 50-ton teeming ladles . . . . . 13 208
Stopper rods for items 6 & 7 . . . . 240 14
8. Ladles stands (Pairs) . . . . .12 104
9. 6 cam slag pots of Hematite iron . . 30 232.8
10.  Slag pot lifting rings . 30 58
11.  Hot metal cars for 80-ton ladles . . .17 595
12, Slag pot transfer cars . . . 15 232.8
13.  Converter pouring cars . . . . . 3 180
14. Slag pot cars for use under the Open Hearth Fur-
nace. . . . - 4 69.9
15. 90-ton ingot cars . . . 60 1280
16. Scrap charging box transfer cars . 40 310
17. Buffer cars . . . . . . , 8 66
18. Scrap chute transfer cars . . . . 3 42
19, 10-Ton weight hoppers 6 28
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1 2 3
20. Gates for overhead bins . . . . . 13
21. Handling system for additions . . . 100
22, Cast steel charging boxes . . . . . 160 372.8
23. Scrap chutes for L.D. converter scrap charging . 20 18
24. Charging boxes for fluxes . . . 10 8
25. Weighbridge (50 tons) . . . . i 13
26. Weighbridge (30 tons}) . . . . 1 9
27. Weighing machines (80 tons) . . . . 2 22
28. Weighing machines (1 ton} 3 22
29. Ladle drying stands . . . . . 8 48
30. Stopper rod driers . - . . . - 3 51
31. Pneumatic hammers . . . . 2 16.6
32. Floor chargers . . . . . 2 150
33. Passenger and freight lift {10 tons) . . . 1 42
34, Dolomite thrower . . . . . . 1 55
35. Rotary compressors . . . . . . 3 12
CRANES
Main and auxiliary trolleys with electrical equip-
ment, air conditioning units, buffers. ¢cable drum
and wiring, flexible coupling and anti-friction
bearings.
Bridge structure, carriage, cabin, long travel gear,
mechanical parts, gear boxes and guards.
The above categorics of manufacture applics ta all
the following cranes:
36. 130/32 tons teeming cranes . . . . 2 496
37. 80/20 tons tecming cranes . . . . 9 372
38. 80720 tons hot metal cranes . . 2 340
99, 130/32 tons mixer metal cranes . - . . 2 380
40. 12/5 tons crane for handling scrap chutes . 1 5]
41. 12/5 tons crane for scrap charging.to the converter 1 4“4
42. 40/8 tons Semi-portal crane - . . R I 66



58

1 2 3
43, 10-ton travelling crabs 5 48
44, 3-ton bracket cranes for open hearth furnaces . 4 24
MouLp PrepAarATION BaY
45. 20-ton dogging cranes . . . . - 2 236
46. 10-ton travelling crabs 2 194
47. Mould cooling beds . . . - -2 695
48. Fortable mould-wash spray guns and tar reservoirs 4 & 2 4.3
48. Mould cooling tank . . . . .2 26
STRIPPER YaRD
50. 40-ton stripper cranes . . . . . 2 512
Screw pressure arrangement
Remaining items
51. 10-ton traveiling crabs . . . . . 2 20
52. Mobile compressor . N . . . 1 1.3
Scrapr Yaro
53. 10/5 Ton crane . . . - . I 0
54 10-ton semi-portal cranes. . . . . 2 GO
SxvLL Cracker
55. 50{10 ton crane . . : . - . I 94

Dorosmite Brick Prant
Press, crushers
Moulding press

DovromiTe Burning PLant

Raw dolomite conveying and crushing system.
Kilns and eoolers.

Burnt daolomite crushing and cooling system.
Lmve Burming

Vertical shaft kilns

Burners

OxveeN PLANT
Air compression and ajr separation system.
Storage tanks, pipings, steel structures, ete.,

MaTERIAL CONVEVING Faciuimies
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5. Rolling Mills Section

Main Equipment

1.
2.

3.

Ingot buggy Total weight

220 tons

One 1200 mm. kigh lift Blooming and Slabbing Mill compising ;

Main mill stand with manipulators and universal
spindles.

One 3000-ton hydraulic shear

Interconnecling Roller Tables

‘Three stab pushers with transfer cars.

ToTAL WEIGHT . . .

3.1 m. single stand 4-high plate mill

This mill consists of the following main equipment:
Slab pusher

Slab Transfer

3.1 m. Single Stand 4-high mill stand

Vertical Edger

Slab turning and working roller table

Centering devices

Approach and runout roller tables

ToTAL WEIGHT . .

4. DPlate Finisting Line

{a) The finisliing line for plates from 5 mm, to 20

mm thickness comprising:

Crop shear

Hot plate levellers

Cooling beds

Inspection beds

Rotary side trimming and slitting shear
Cross cut shear

Approa{ch and dcfivcry roller tables.

{#) The finishing line for plates from 20 mm to 38

mm. thickness comprising:

One side shear

Castor bed

Marking carriage

Plate piler crane

Cold plate leveller

Approach roller and delivery roller tables

5—11 M of I & S/65.

4500 tons

2800 ons
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(¢) For platesabove 38 mm. thickness, there is a Aame
cutting machine.

TorAL WEIGET (a+bc)
5. 1700 mm. wide Het Siripp Mill comprising

©One 2-hi scale breaker

One 4-hi reversing stand
One 4-hi non-reversing stand
Six 4-hi finishing stands
Connecting roller tables
Two sub-floor coilers

One piler
TorAL WEIGHT .
6. Strip Finishing Lines:
{a) One coil strip Finishing Line comprising:
Uncoiling machine, depiler, leveiler, trimming

and slitting shear, cross cut shear, plate piler,
pinch rolis, coiler and intermediate roller tables.

{6) One Strip Trimming and Shearing Line, comprising:

Decoiler, depiler, cold plate levellers, rotary
trimming and slitting * shear, cross cut shears,
shear depressing tables, plate turnover device,
side piler, roller tables and weighing machines.

TorAL wersHT (a+b) .

7. One pickling plant comprising:

One coil ramp, ene coil positioner, one uncoiling
and straightening machine, one crop shear, one
welder with stitcher, pinch roll units, looping
pits, four pickling, tanks with pumps and heat
exchangers, two rinsing tanks, hot air dryer,
dividing shear, side trimmer, oiler, roller table,
two up-coilers and one coil conveyor, one mix-
ing gind proportioning unit with pumps, onc
continuous neutralisation plant, one vacuum
crystallisation plant, one cooling tower and one
boiler plant.

ToraL weionr . . .

8. 1700 mm. Cold Rolling Mill, comprising:

Coil ramp, uncoiler, pinch roll unit, one 4-high
stand, recoiler coil carriage and coil ramp.
TorAL weieHT (incl. item 12)

9. 1200 mm. 4-hi Cold Reducing Mill, Comprising :

Coil tamp, uncoiler, pinch reller, 4 high stand,
recoiler and accessories,

Torar werany (inel, item {3y

7000 tons

10400 tons

2000 tons

1535 tons

1900 tons

1605 tons



10.

11.

12,

13,

14.

15.

16.

17.
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Llectrolytic Degreasing line, comprising:
Coil ramp, coil buggy, uncoiler, welder, preliminary
scrubber, cleaning cell, finishing scrubber, hot
rinse tank, hot air dryer, pinch roll units,

- up-coiler and belt wrapper.

TOTAL WEIGHT . . . .

Anuealing  Plant, comprising:

32 single stack annealing furnaces, 96 annealing
bases, 96 protective hoods, 43 cooling hoods,
connectors, two sheet annealing furnaces with six
bases, protective atmosphere producer and
storage unit.

TOTAL WEIGHT .

1700 mm. Skin-pass Mill, comprising:

Cail ramp, uncoiler, 4-hi skin pass roll stand, re-
coiler and coil ramp and accessories.

TOTAL WEIGHT . . . .

1200 mm. Skin-pass Mill, comprising:

Coil ramp, uncoiler, 4-hi skin pass roll stand, entry

and delivery puller sets and recoiler and acces-
sories.
ToTAL WEIGHT . - . .

Two Aulobody Sheet Shearing Lines, each comprising:
Coil ramp, coil buggy, unceiler, pinch roll, side

trimmer, scrap coiler, flying shear, runout
conveyor, leveller, piler, oiler.

Tinplate Shearing Line, comprising:

Coil ramp, coil buggy, uncoiler, trimmer, scrap
coiler, flying shear and piling device.

ToraL weigHT (14F15)
Six Hot Dip Tinning Lines, each comprising:
Entry pack conveyor, sheet feeder, magnetic
electrolytic pickler, tinning machine, wet washer,
dry cleaner, conveyors and pilers.

TOTAL WEIGHT . . . .

Lubrication system for mills.

220 tons

1500 tons

Included in item 8.

Included in item 9.

460 tons

510 tons



AppEnpix 11

COVERNMENT OF InDia
MINISTRY OF INDUSTRY AND SUPPLY

DIRECTORATE GENERAL OF TECHNICAL DEVELOPMENT

1. There are several Reports submitted by various parties showing
the capital equipment required for a one-million ton Steel Plang, or a
1.5 million ton Steel Plant. The Report submitted by Messrs. Dastur &
Co. refers to the equipment required for 1.5 million ton Steel Plant. This
is given in Annexure ‘C' of the Report prepared by the Working Darty
umler the Chairmanship of Mr. R. P. Sinba of the Central Enginecring
and Design Bureau. (This Report does not give the weights of the

cquipment.)

2. On the other hand, we have a Report received for the Rourkela
Plant, which shows the complete list of mechanical equipment required
for a 1 million ton Steel.Plant as installed ac Rourkela. This list is
produced in our Report at Annexure ‘A’. We have also considerable
data regarding the equipment that was installed at Bhilai. ' This parti-
cular data regarding Bhilai Equipment is available in “group weights™,
and gives us a good chance of comparing and study by weight. of equip-
ment us supplied to Rourkela and Bhilai. The weight study shows
that the weight.of the cquipment in the Rolling Mill, Blast Furnaces,
Coke Oven and By-product Plants are varving, and generally the weight
of Russian -equipment- is higher -than -the German equipment.

4. As far as the Suructural side is concerned, the total mmount of
Structure as reported in the Rourkela Report  comes to 75.000 tons,
against the total quantity of Structures vequired in Bhilai Plant being
over 100,000 gons.” The preliminary rough study of these two reports
show, that the cquipment list prepared [or Rourkela does not include all
the structures, while in Bhilai Report even the structures required for
all the Auxiliary shops are also included. So, for our Planning purpoeses,
we are assuming, that the yequirement of Structurals for a 1 million ton
Steel Plant, will be 100,000 tous. It is also noted that, while Bhilai has
about 4,000 womns of Sintering Plant, Rourkela has no Sintering Plant.
This particular equipment is, therefore, added by us in the Rourkela
Report List, to show the toral tonnage required for 1 million ton Steel
Plant: The diffcrence of 5.000 tons hetween the weight of the equip-
ment in Bl_lilai and the equipmcnt at Rourkela perhaps is partly covered
by this weight of this Sintering Plant. ’

4. In our Report, we ave not giving the details regarding the cquip-
ment supplied at Bhilai. The Report of Mr. Sinha’s Working Party
alveady gives the list of equipment for a typical one million .ton Steel
Plant in" Annexure ‘B,  ‘Tonnages given in that  Annexure ‘B’ of
Mr. Sinha's Report also fairly compares with the tonnages in the Report
for the Bhilai Plant particularly in the Rolling Mills side.

63
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5. On the basis of these studies of various equipments given in these
Annexures, and Reports regarding the 1 million ton Siecl Plant, and
1.5 million ton Steel Plant, we have tried to arrive at a decision about
“the grouping of equipment in weights” from the point of view of
creating manufacturing capacities. It is remarked in this conncction,
that the tonnage of equipment even for a 1 million ton Steel Plant, will
vary to some extent upon the particular design, particular pattern of
production, particular method of preduction etc. But for our Planning
Purposes the following analysis of - the equipment on the “group basis’
should be good enough for the processing of the casc.

6. As discussed above, and after modifying Appendix “A™ on the
basis of study of the Report of Mr. Sinha's Working Party and after
studying the Bhilai Report, the total list of mechanical items which will
be required for a 1 million ton Steel Plant c¢an be. divided into the
following categories: —

Sl No. Name of item Total Weight in

tonmnage
1. Coal Handling Plant . . . . . . . 1,012
2. Coke Oven Batteries . . . . . . . 5,715
3. Coke Oven Machine . . . . . . . 1,135
4. Coke Qucnching Plant . : . . . . . 265
5. CokeScresning . . . . . . . . 510
6. By-product Plant .. M . . . . . 7,75d
7. Blast Furnace Plant complete . . . . . . 13,808
8. Steel Melting Shop . . . . . . 12,279
9. RolfingMill . . . . . . . . . *36670
iO. Sinter Plant ., . . . . . . . . 4,000
11. Piping . e e 6,500

o964t

Purc Structural Steel work for Steel Mills . . . . 100,000

189,644

*Bhilai figure for Rolling Mills comes to 46,000 tons. This tonnage usually
depends on the pattern of end-products.

_ 7. It will be noticed, that the weight of the mechanical equipment,
including technological siructurals, in 1 million ton Steel Plant, comes
to 83,644 tons; and the weight of the pure structurals comes to 100,000

trisre
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8. The above figures do not include the weights of electrical equip-
ment. This does not include the weights of olther  purchased ilems
cither—like conveyors, weigh bridges, locomotives and host of other ilems.

9. For the purposes of crecaling indigenous capacity, -the above list
has to be re-grouped as under:—

List of equipment required for Steel Plants

(i) Heavy Machinery equipment proper.
(it Composite machinery items i.e., structural-cum-machinery units
like cranes, ctc.

(iify Heavy technological structurals like Blast furnace shells, stoves,
Dust Catchers, Heavy Structural Units of Gas Cleaning Plant,
elc,

(iv) Light technological structurals like assession mains of coke ovens,
all” types of low pressure Gas Mains, electric static tar precipita-
tors, low pressure gas mains of all types, by-product equipment
like Naphthalenes scrubbers, Benzol Plant -equipment, storage
tank of various capacitics etc,

(v) Pure structural items like building columns, run-away girders,
roof trusses, heavy storage bins etc.

(vi) Steam generating and allied equipment.
(vii) Electrical and power plant equipment.

(viii} (a) Pumnps of low capacity of 2,000 It. per minute.
by Pumps of high ca{)acity of over 2,000 1t. per minute.
¢) Acid pumps of al tg)es
(d) Hydraulic pumps and oil pumps.

(ix) Conveyors of all types with’ belt width 200 to 600, 600 to 1,200
¥ Yp
and over 1,260 mm.
(x} (@) Winches power driven of all types up to 10 tons.
(b) Hoists rails of all types 2 to 5 tons.
(c) Tackles power driven one ton to 5 tons,

(xi) Fans ventilators and conditioners of 500 to 15,000 m3/h.

(xii) Welding equipment—all types of transformers and motor gene-
rator sets,

(xiii} (a) Power driven transfer trucks, trollies, dump cars, etc.

(b) E.O.T. cranes medium 5 tons, 10 tons to 20 tons, 15 to 30
tons. ’

{c) Hand opcrator cranes/Jib-cranes~one to 5 tons.
(d) Mast cranes | to 5 tons.
(xiv) Laboratory equipment and measuring instruments/equipments,
(xv) (@) I:l{achine tools (light)y—lathe, drill, shaper, miller and grin-
er.
(b) Machine tools heavy/Verticle lathe, boring, heavy drilling

machines, etc.
(9 Roll turning lathes of various capacities.
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(xvi) AH types of réi-heating furnaces, annealing furnaces, galvaniring
units, ete.

(xvii) (a) Electric locomotives.
(b} Diesel locomotives.

{xviii) Valves—gns, air, water and steam valves of all types and pres-
SUFES. We understand that H.E.L. are organised to manu-
facture many types of Valves. There are other indigenous manu-
facturers also in the field.

{xix) Lubrication equipment requived for centralized Iubrication ol
Roliing Mills.

(xx} Misccllaneous equipment like Road making and repaiving equip-
ment, motor rvepairing and mainienance and all types of non-
standard iteins which are not included in above,

10, MANUFACTURING CAPACITY AVAILABLE

A Power axn FLECTRICAL EQUIPMENT:

The power and clectrical equipment in a steel plant constitutes a
very sizcable portion, In termns of wvalue -this forms 15 to 209, of the tolal
‘cost of stecl mill machinery, The bulk of the electricals falls within
the scope of the Heavy Electricals (India) Ltd. although a variety of
items lorming the lighter items for which manufacturing facilities are
heing devcloped in the various privately-owned industries.

In the field of heavy electrical equipment manufacturing facilities ave
DLeing created © taking irto account the overull requirements of the
country including those required for the stecl mills. Thus we are setting
up in the public sector three major. Heavy Electrical Plants av Bhopal,
Hardwar and at Hyderabad. The Bhopal plant which has gone inlo
production includes in its programme the manufacture of about 300,000
KW of industrial motors, 6.0 million EVA of power transformers and a
variety of Control Gears and Switch Gears required for the power system
distribution, - The Bhopal unit also provides for the manufacture of
rectifiers.  The Hardwar plant on which the construction work has
just begun will manufacture about 515,000 KW of electric. motors.  As
explained Dby Shri Krishnamurthy in Annexure °E' the manufacture of
electric motors at the Hyderabad plant is oriented rtowards meeting the
requircments of the Heavy Machine Building industry. The require-
ments of Turbines and Turlio generators for the mptivedpawer plants in
the steel mills are programmed for manufacture at Hyderabad plant.

Expansion programmes in this sector also include additional manu-
facturing facilites for clectric motors at the Hyderabad Plant and the
setting up of a fourth Heavy Electrical Plant which, among other things,
would include large industrial motors.,

It is clear from the above that the developiment in the field of Heavy
Electricals manufaciure takes into account fully the requirements of the
principal power and electrical equipment for the metallurgical planis.

Yor the lighter equipment which falls below the range of Heavy
Electrical (India} Ltd., facilities are being created and are also being
‘added to in a number of privately-owned industrial establishments and
these will take care of the requirement of the distribution equipment
power cables, L'T Switch Gear, Lighting installations, etc.

X9(Dé6,9):75-2-Nelr

109247 7
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In an earlier discussion on the question of indigenous availability of
equipment for the Bokaro Sicel Plant, Shri K. B. Mathur, Chairman,
Heavy Elcctricals, had generally assured that it would be possible to meet
the requirements of power and clecirical equipment for Bokaro largely
fraim  indigenous sources and with relerence to the delivery schedule
demanded by Bokaro he had thought that about-409, of the total cost
of the electrical equipment wounld have lo come in the form of imported
eomponents.  The developments in the filld of manufacture of heavy
clectrical cquipment generally confirms this view expressed by the Chair-
man, Heavy Electricals.

So far as Transtoimers, Switch  Gears and a  variety of electrical
aistribution equipment are concerned, the manufaclure in this country
has developed in such a way that the complete Tequirement duving the
~th Plan Paiod for, sicel planmts could be prowured indigenously.  In
regard 1o the Rotating machines, however, Bhopal  unit has staited
manufacture this year in a small wav and the Hardwar plant will go into
manufacture carly in 1965, Taking into account the gestation  period
needid for this industry for the development of full capaeity in these
plants it should he assumed that Hardwar and Bhopal tegether will be
able to meet thé demand of electrical drives for a  two-million ton
development from the vear 196869 onwards, In this conpection the
Working Party would ‘like to peint out that while assessing the require-
ment of plant amd egquivment for steel mills by Shri Sinha's Working
Party they have indicated a figure of 4.24 million KW of D.C. Rotating
machines duting the 5th Plan period.  This works out to an average of
423,000 KW of D.C. Rotating Machines per wmillion ton steel  flani.
Compared with the figure of 96,000 KW indicated by Shri Krishnamurthy
of Hravy Elcetricals—vide Annexure ‘E' - the figure given in Sinha's
Report appears excessively high. A rough check has been ‘made with the
Bokaro Report of M/s M. N. Dastur & Co. and it is found that for the
1.5 million tons stage of Bokaro the total D.C. Rotating Machines was
given as about 106,000 KW, This Group,- thercfore; is of the biew that
for a million ton steel plant the quantily. of D.C. Rotating Machines will
be only qbout 100,000 KW.

The Working Party have noted _that the Heavy Flectricals (India)
}.Jd. propose ta include in the manufacturing programme at Hyderabad
lurlm_Blnwcrs needed for  the blast furnaces. As already siated this
lant is designed for making - smaller industrial turbines,” the turbine
‘ltself forming roughlv 4097, of the cost of a complete Turbo Blower. The
technology  of * manulacture” of Turho Blowers being  allied to that of
stedn turbines, Mfs Meavy Flectricals are presently negotiating -with
-thcgr collaborators for the progressive production of the Blowers ‘also at
their “ Hyderabad plant. The Working Group recommends that the
studies in this regard should be completed quickly and a decision taken
as l{trrc are no manufacturing facilittes for the manufacture of this type
of Turbo Blowers. =

B. ManuFacrure OF Heavy  MFPCHANICAL EQuIrMENTS 1N THE PUBLIC
Secror:

The HEC is cquipped to wanufacture all the heavy machinery’ items
!'cqulrcd_ for the stecl plants. Since the detailed scope of the work af
HMDBP is already Included in the Detailed Project, we are not elaborating
the same.  Their capacity at its full production will he 50,000 tons
per year of which 64,500 tons is for steel plants. The split-up of this
?[?Sg:ltgikyca;.“#c E_shawn in Appent}ix ‘C" which is a very impartant

. O 1 '. '] i 3 3
nding this Rex;(.’rt'eport and study of which will be Lelpful in under-
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C. Manvracrunre oF Hravy MicHANICAL  EQUIPMENT IN  THE  PRIVATE
SECTOR:

M/s Utkal Machinery Manufacturing Ltd. are also licensed for
manufacturing heavy equipment required for supply to the steel nills.
They have a licensed "capacity of 12,000 tons per year. However, since
they are engaged in the manufacture of diverse equipment like paper
machinery, cement machinery, etc. it is reckoned that their contribu-
tion by way-of supply of the equipment io steci plants will not exceed
4,000 tons of machinery per year. As they stand today they are equip-
ped to manufacture only Blast Furnace Section and By-product units.

D. MANUFACTURING CAPACITY FOR MINOR ITEMS:

Apart from these two firms, there are many private sector factories
supplying equipment like cranes, technological structurals,  conveyors,
weight bridges, pumps, pure structurals and other ilems. Our comments
about these are given helow in para 1] under various hcads.

E. MANUFACIURING CAPACITY FOR BOILERS:

The position regarding the Boiler Industry is shown in Annexure
‘D’ where the production programme of factories licensed for the manu-
facture of Boilers and the progress made by them is shown quite clearly.
From this, it will be seen that even in the field of Boilers, the require-
ment of Stecl Industry could be met out of the existing and planned
capacity for the manufacture of Boilers in the Public and Private Sector
factories in the country. The major contribution that could be made
in this field is by our Boiler Plant at Tiruchi, and by AVB Plant at
Durgapur. The production of high pressure valves is also planned to
be taken up in our Boiler Plant at Tiruchi. But there are a number
of allied equipment required Ffor installation on the steam generating
equipment which are not yet properly planned and special thought will
have to be given in creating the capacity for these items,

II. SOME COMMENTS ON THE MANUFACTURING CAPACITY
AVAILABLE IN THE COUNTRY ON VARIOUS TYPES AND
GROUPS OF MACHINERY.

_ (@) Composite Machinery Items.~Some of the items like Hot Metal
Mixer, Heavy Overhead Cranes, part of Blast Furnaces where the
machinery items go into the structurals, steel and iron laddles, etc, are
included “within the scope of HMBP.  Utkal Machinery Ltd. is also
organized to manufacture the above types of equipment.

(b) Heavy Technological Structural Equipment.—The Utkal Machinery
is organized to manulacture this type of machinery, VOEST Plant at
Wardha will be able to handle these types of jobs. HMBP is also
organised to manufacture this,

(¢} Light Technological Structurals.—There is shortage of capdcity in
particular line, Except Utkal and some sclected units in the private
sector others having smaller structural shops are not in a positon to
take up the work of these technological structurals, It is because of this,
thal in the later part of the Report we have recommended establishing
additional capacity for this type of fabrication and also recommended to
give higher priority for the scheme submitied by Ranchi for establishing
a 25,000-ton Structural Shop for producing Technological siructurals,
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(d) Pure Structurais—The capacity in the pure Structural field is also
limited and is fully booked. 1f we wish to create a capacity in the
country for supplying to two steel plants, per year (from now onward
when we refer to a steel plant we shall mean a ‘“‘one million ton” steel
plant) we shall- need 200,000 tons of struciurals per year only for supply
ta the ncw steel wills,

{¢) Pumps~The pumps of normal capacities arc available in the
country, However, the bigger pumps, oil pumps, acid pumps, etc., are
not available and capacity will have to be created for these items.

() Conveyors~—There is sufficient capacity created in the country
for the manulacture of conveyors. The two major manufacturers of
conveyors are Elecon and Tata Frazers. The requirement of the Steel
Plant” will be only 3,000 fons of Conveyors per year which could easily
be met from these plants.

{g) Winches, Hoists and Tackles—The capacity in the country is
not enough {o produce power-driven Wmchc.g, Hoists, Tackles, elc.
though the small capacitics in this field do exist in the country.

) hy Fans, Ventilators, Conditioners, et¢,—There. is enough capacity
existng In the country,

() Welding Equipment—~While some welding translormers are
available in the country the capacity is not enough. The capacities for
motor generators are being created.  This item could be included in the
plant, together with the programme for Hoists, Winches, etc.

() Transfer-irucks, trollies, dump cars, elc——Capacities will have to
be created for electric Transfer Trucks, Trollies, Dump Cars, special
types of fire-fighting equipment ele.

() E.0.T. Cranes—Light and Medium Type Cranes, Hand Cranes,
Mast Cranes, etc.—There is not enough capacity for the manufacture of
medinm and - heavy cranes and particularly the Steel Mill cranes. Of
course the HEU is expecled to produce the sieel mill cranes but ecven
then there will be serious shortage in this field,

t(l) Laboratory equipment and Mgasurinif Instruments~—This has to
be further studied ‘even though quite a large number of laboratory
equipments can be procured indigenously.

(M) Machine Tools.—While sufficient capacity exists for lighter
maching tonls, special attention will have to be paid for boosting up the
production of heavy machine tools. The machine tools required for two
Steel Plants may aggregate to about 300 machine tools. Special efforts
should be made for the production of Roll Turning Lathes which are
not at present planned for production in any of the machine tool plants
proposed to be ‘established in the Fourth Plan Period. .

(n} Furnaces.—We have given a number of licences for the manu-
facture of . various’ types of furnaces including the heating furnaces.
annealing furnaces, the soaking pits and other equipment, The German,
British and American manufacturers are already here in the country. The
only thing is, that all of them will have to expand their activities two
and three folds and build up their plants to cope up with the increased
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demand for furneces required for (wo steel plants per year by the end
of the Fourth Plan period. It may be worth our while to call a meeting
of the furnace. manufacturers and iake a stoch of their capacities. We
should check-up as to which of the designs are good in producing slab
rve-heating  furnaces, bloom re-heating furnaces, electrical and  gas-fired
furnaces. IE after this study we do not get conlidence about the
programme of these existing ' furnace manufacturers, perhaps we could
plan a unit in the public sector for the production of furnaces. The
same plant could perhaps also take np the production of galvanising
plants, patenting furnaces, etc. :

{0) Electrical and Diesel Locomotives—It is taken for g anted thal
the Railway Workshops would be in a position to cope up with the
cdenand of dicsel and electric locomotives vequired for the steel plants,

(p) Valves—Cas, Air, Water and Steam of all types of pressures.—
This is partly included in the Heavy Electrical projects and there is
capacity available in the country for low pressure valves. However, speciol
types of goggle walves, water cooled tiwo-uqy valves for furnaces elc. can be
included in the production of shops producing lighter type of lechno-
logical structurcs.

(q) Lubrication Equipment—Lubrication equipmeni, required for
centralized  lubwication  svstems  of the Rolling Mills, fonms a very
important clement of the Stee! Mill Equipmeni.  We shall have to have
a special plant Jor producing this equipment.

(1) Miscellaneous Items.—It is presutned that there is enongh manu-
facturing capacity in ‘the country. In any case, these are expected to he
of low tonnages and can he left to private entreprencurs to meel the
demands of the steel industry from time to time.

12. From the report of Mr. R. P, Sinha's Working Party, who lave
assessed the reguirements of the stect plants and cjuipment of  the
country during the {owrth and fifth Plan periods, it is ob-erved that onr
total requirements of sieel plant come o approximately equal to fwe
steel plants of one million ton capacity eaclt per year. While Mr. Sinha’s
Working Party has shown, that -the demand during the Fifth Plan might
go down slightly, owr assumption is, that the development -in the Fourth
Plan will bz slower than what we have visualired and the spill over of
the demand of the fourth plan into the fifth plan period, will keep up
the demand for the equipment of the steel plant in the country at the rate
of “equipment for two plants (with the capacity of one million tons eacl)
per year™. We have, therefore, in our veport assumed-that we will have to
creale manufaciuring capacity in the country to supply two one-million ton
steel blants per year. This will mean that we shall ‘have to create heavy
nmchlqmg and fabricating capacity aggregating to about 180,000 fons ch;'
year, including heauy technological structuvals of 36,000 tons per year;
and in addition a structural capacity ageregating to 200,000 tons per year.
lo mnect only the steod plant requirements. We should also note, that there
will be a gestation period for the industry to attain jts full capacity the
period  depending upon  the type of iﬂd'llﬁlr)’. anywhere from three to
ten years. The maturity of ‘the orders placed on the manufacturing
organizations, will be only after two 10 three years after the placement
of the orders. Further, in the initial stages, a large import of com-
ponents will, have to be resorted to, to complete the complicated . manu-
Iacturing programmes of the above industries,

s The proposed production programme of the Heavy Machine
Building Plant from 1966 to 1972, giving details of the production at
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Ranchi, together with the imported compeonents required for completing
one million ton. plant, and the tonnages of cquipment that will have to
be sub-contracted, bhave Dbeen. shown in the Annexure ‘C'. This was
submitted by the represcatatives of the HEC, and which we understand
has been discussed in detail with the Soviet Experts who are at present
at Ranchi in connection with the drawing up of the Perspective’ Ten-Year
Plan for the Heavy Machine Building Plant. In Annexure ‘F, HEC has
also given a very broad .analysis of equipments for one million ton stecl
plant. This has alremly bren commented earlier inio  dewils, while
grouping the equipmunt.

14. The detailed study of Annexure 'C* submitted by thé¢ HMBDP at
Ranchi for the manufacture of heavy cquipment will show that, though
their ultimate capacity for manufacture of heavy equipment wi'l be
50,000 tons of machicery per year, at this stage, they are in a position to
craw the production. programme only up to 1971-72. Between the years
1966-G7 and 197172, they will be in a position to manufacture a total of
125,000 tons of cquipments, together. with 13,000 tons of imported
materials, “making a grand total of 138,000 tons of machinery that thev
will supply from their Works. This manufacturing capacity will again
have to be matched largely by imports and installations of complete
sections of steel plants, (the details of which have to be determined from
year to year depending upon the type of installations to meet the end
products), if we decide to give orders to Ranchi to co-ordinate and
supply complete Steel Plints during the 4th Plan period.

I3. During - the 4th Plan Period, HEC will be able to contribute
much more in the felds of Blast Furnace Complexes and Melting Shops,
rather than in the field of Rolling Mills.. Suppose an order for §
complete Steel  Plants (each with a capacity of one Million Tons) is
given to HEC, to be delivered during the 4th Plan Period, they will
manulacture in the next § of 7 years about 125,000 tons of machinery in
their own Works. 13,000 Tons components will he imported by them.
to sustain this- production.. Over and above this, they will sub-contract
for supply of equipment from indigenous sources which will aggregate
to about 55,000 tons. - Over and above this, as written nbove, the major
portions of Rolling Mills and such heavy sections of the Steel Plants wilt
have to be imported during the 4th Plan Period. For execuling orders for 3
Steel Plants, and for- other work at H.E.C.,- such imports will aggregate
to ahout 222,800 tons. - So, in order to -make full use of H.E.C’s capacities,
they shonld not only be given arders for 3. complete Strel Plants, but
also _ahout 4 additional Blust Frrnace Complexes  with Coke-Ouvens and
By-Products and 4 additional ‘AMelting Shops for 4 Steel Alills,

. 6. The total foreign exchange that' will Dbe required by HEC
(including the foreign exchange required for imported rolling mills of
tllers Steel Plants propesed to be delivered’ by HEC) comes tn Rs. 198
crores,

17. From an analysis of the reports submirtted by HEC, it is lcarmt
that starting with the Blast Furnace and Coke Oven manufacture, the
Fmductmn capacity will be progressively increased taking over manu-
acture of rolling mills, unit by unit, every yvear. Even in 1971-72 they
\_v:ll creach only 12,500 tons of production of velling mills against the
requirements of about 90,600 tons of rolling mills during that year (for
2 million tons plants per year). This means that HMBP will contribute
:.m!y 1555 of total requiremenis for the rolling mills of the country, the
rest bemg improrted from gbroad even in the last, year of the 4ih Plan

(;:ﬁgg)f.amed from othér sources to be created 'dur_ing the 4th Plan
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18. Though in. the above paragraph we have tried to focus the
attention on the gap that exists in the “*Machining capacity’ in the
“rolling mill"" side, we know that the pattern of the demand of equip-
ment {or the Stee! Plant in the field of rolling mill by 1971-72 may
change slightly. It is quite possible, that by 19711-72, we shall be scrap-
ping the use of i{he Blooming Mills, and would introduce the latest
huge continuous Casting AMachines. This change which is alreadv
introduced by the U.S.5.R. is bound to come into this parvicular field
even in this country, But cven if this ‘devclopment takes place, the
other Rolling Mills Structural Mills, Merchant Mills, Slab Mills, Plate
and Sheet Mills, and the other special mill requirements will sill have
to be supplied by H.E.C. So, our demand of Rolling Mills, though
may go down below 90,000 tons per year, as is visualized -to-day, will not
appreciably go down; and, therefore, additional capacity to meet this
addittonal demand, will have to be set-up.

19, With the development of the L.D, process, the nccessity lor
creating ‘a capacity for manufacturing complete Oxygen Plants, assunrs
special emphasis.  The L.D. process because of ifs low cost of produc-
tion has definitely come to- stay, and majority of the future stcel melting
units will be equipped on these lines. [i is, therefore, necessary that an
independent unit manufacturing  complete Oxygen Plants  should be
established. H.M.B.P., Voest Scheme, and other Plants, should be
ready fo deliver the technological structurals and shells for the Vesséls of
the L.D. Planis. )

20. Now the question arises. as to how this gap could be flled in,
for mecting the entire demand of the conutry for installing two Steel
Plants per year (of one million ton capacity each).

21. We had discussed this point in our Working Group.- One of
the very important conclusions which we have arrived at, is the need for
co-operation among the existing manufacturers in the country for supply-
ing complete equipments in various Departments of Steel Plants.

22. As it is, Heavy Engineering Corporation are well equipped for
fabricating the mecchanical portion of the Blast Furnaces like the Charge
Distributor, the Loading Mechanism, Bell Hoisting Winch, Big Bells,
Small Bell Hoppers, Mud Guns and such mechanical equipments. While
they have no capacity at present for manufacturing shells of Blast
Furnaces, Skip Hoists Structures, Stoves, and other plate work required
for completing the Blast Furnace unit. On the other hand, Utkal
l\_fm_:hincry are already equipped for fabricating the Heavy Plate and
similar work and have already taken up the work for supplying Blast’
Furraces Sheils and Stoves [or Rourkela Plant as sub-contractors to the
main German- suppliers. They are also going to SUPFIY Heavy Structirals
and_ Heavy Plate Work and other equipment. If ‘the Steel Ministry
decides 10" give an individual order for one or two Blast Furnaces to
Utkal Machinery, they will be in a position to make these Blast
Furtaces, Structurals, Plate Work etc. but almost 539, by value of the
components and equipment of the Blast Furnaces will have to be
imported by them from West Germany. We will have the problem
9f ﬁndllng orcign exchange for giving to Utkal Machinery for complet-
ing their orders for such two Blast Furnaces.

23. On the other hand, if we give orders for the complete Blast
Furnaces to H.E.C., they will have to go in search of capacity in the
country or import the Heavy Plate & Structural Work, like Blast Furnace
Shells etc. for which they are not equipped. This will show that the
cagaanes created in both these units are quite complimentary to each
other.
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24. The same is true with respect of these indigenous capacities
vis-@-vis complete By-product plants. Qur rough estimates are that by
this type of co-opcration if ‘an order for manufacturing complexes is
placed to-day for say 4 or 6 complete Blast Furnace Complexes including
Coke Ovens, By-product Plant, almost 85 to 909, of the equipment could
be produced in the coumr}' from 1963-69 onwards, supplying at the rate
of onc complex per year for one steel plant of 1 million ton capacity.
This will effect saving of foreign exchange of almost Rs. 9 to 10 crores
per vear for a I Million Ton Plant.

25. Utkal Machinery are already booked with orders for miscellancous
items from other sources for about 2 years for Hcavy Tlate and
Structural work. If we wish to make use of their capacity for the Steel
Industry, this is the time for us to give the orders for manufacture of
complcte Blast Furnaces Complexes as rceferred above.  Since major
designs may be supplied by H.E.C., perhaps orders for four Complexes
of Blast Furnaces could be placed en H.E.C.  They could sub-contract
with the Utkal Machinery for supply of all the heavy and light type of
technological structurals. Likewise . orders for two Complexes could be
placed on Utkal Machinery whe would in turn sub-contract with H.E.C.'
tor manufacture of machinery parts as per their designs. This is with
the view to gaining ecxpericnce of two independent designs from two
different countrics and also cover the requirement of Pig Iron produc-
tion for which cstablishment of completc complexes are necessary. probably
with a smaller capacity Blast Furnaces say 1000 tons each.

26. As far as the lighter technological structurals are concerned,
already there is a proposal made by H.E.C. to establish a separate
Structural Shop at Ranchi, which, if implemented at high priority, would
come into operation by the time the deliveries of these Blast  Furnace
Complexes begin in 1968-G9.

27. The total value of a Blast Furnace Comrlex which includes a
Blast Furnace, Coke Oven, and By-product will come to anywhere
between Rs. 12 and 13 crores, So, the delivery from these two units
from 1968-69 could be considered to be at the rate of Rs, 12 to 13
crores per year of these items plus of course the part volling mills and
melting shop equipment that will be produced by H.E.C.

28. The other important Conclusions that we have arrived at are as
under:— '

. I. The gestation period of pulting up a very Heavy and Big Projects
like HE.C., iy very long; and such big projects will ‘show results, only
after .5 to 7 years.  Full capacity in such plants would be achieved per-
haps only after 10 years or so.

Il. Since we are planning to develop Heavy Foundry Forge capaci

at Rat:lchi, and sincepwe ha%e decided to i'nst.'rl the E,JOO t:ﬁ'a Pr'z_-)s.'@L ;{
Ranchi, it will be more logical for us to remove the ‘smaller items'
of equipment which were planned to be produced at Ranchi from the
Production Programme of Ranchi, and include them in the production
rogramme of some smaller machine building Plants to he established.
in the other States. For example, it is no use Ranchi concentratin
on mecting the demand of Steel Equipment for the Stcel Plants, an
at the same time, trying fo manufecture a few Excavators in their Plant.
Excavalor production could perhaps be transferred to some other piant.
The seme way, Oil Drilling Equipment or smaller Cranes and such
items could be shified from Ranchi to make room for building up
heavier equipment af Rarichi, in greater tonnage.
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III. The expansion ‘of Heavy Machine Shop at Ranchi should be con-
sidered =0 that ‘the machining capacity for producing Rolling Mills and
other Heavy Equipment could be incrensed at Ranchi. Even after tak-
ing into aceount. the fact that we may introduce continued casting frro-
cess in place of the Blooming Mills, the total tonnage rr?uirrd for
Machining  Rolling  Mills and “other heavy  equipment  will be sub-
stantially “higher than 33,000 tons for whicl the present Heavy AMachine
Skop of Ranchi is designed. By expansion of Rawnchi in this way, we
shali be in a position to contribute maore in the field of Rolling” Mills
and other heavy equipment. We recommend that the increased capacity
tay be planned al about 120000 to 130,000 fons/year,

IV. A second Ranchi type of Project will have to be started at
some other place-—not of the same tive as Ranchi but with a modest
sice—and with a capacity of say 30000 fa 40,000 tons of machinery per
yedr.

This smaller Public Sector Project could be conceived for the mann.
facture of smaller  capacity Rolling Mifls, to rvelieve Ranchi of  the
loud ol producing smaller” Rolling  Mills, like the- Merchant Mills and
other lighter Machinery., Other veguirements of the Smalles AMills of
the country, could also be then mer from this Smalier Aacline Build-
ing Plant.

V. While Ranchi is being planned for  producing  Steel  Melting
Equipment like Open Hearths ete., the new trend in owr flanting
for Steel Aills as referred carlier will be move in the ficld of L. D.
Fessels; where larger and larger capacity Vessels, will have to be fpro-
duced in the country. While we are already contemplating to  get
these manufactured in a Public Scctor Project’ in collaboration  with
VOEST: the main emphasis of that particular project being on “*Heavy
Structurals, Ranchi may have to be loaded even with fabrication of
Fessels for L.D. Convertors., Since the trend is to have bigger and
bigger L.D. Convertors, the Heawy Press and Machinery capacity creal-
rd at Ranchi will have to be. harnessed for the nanufacture of Vessels
for LD, Conuertors.

Apart from the production of Coke Ovens, the production of By-
product Plants, Blast; Furnaces etc. will have to ‘be boosted up.

We would, therefore, suggest that even after t’c‘mn\'ing_ some 'nf
the smaller items from the [roduction Programme of Ranchi and in-
troducimg them in the production programies of some of the other
smaller public sector Projects in some. places in the counuy, the other
total capacity of Ranchi will have to be increased from 80,000 tmrs[ymr‘
to .atleast 120,000 (o 130,000 tons per year, This includes the ideas
expressed in III above.

Likewise, enough manufacturing capacity .\'_hnu[r.l b_e esmhl_ishc(l_m
meet the demands of lighter type of technological equipment mch'tcll_ng*
the by-produet plant. We understand that the H.E.(. is submitiing
a proposal for ¢ 23,000 tens structural shof to mect partially the de-
mands of his iype of equipment., This unit should bc'numedmlcl_\'
established and should be a({visrd in concentrale on the light iype of
technological equipment.

VI. Apart from this, we will have to have 6 smaller Projects cach
with a capacity to produce GU00 tons fo 10,000 tons ]u'r year of ma-
chinery and other lighter technological struclures and equipment for
contributing in the fields like By-product Plants, Blast Furnaces, Coke
Ouens, Cranes, Laddles, Loromofives, ete. The production Programme
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of these six units could be sclected from 20 items of equipment listed
in para 9 above. Some of these plants could be organised by the Staté
Governmenis, but some of them could even be in the Privale Secior:
The main idea is that all these planis will seck their requirements of
castings and forgings ctc. from the 3 bigger Foundry Forge Shops that
are being installed in the Public Sector. These Plants would have only
the Pressure Vessel Shofis and Machine Shops and Assembly Shops, and
would bring designs from various sources in the World, and produce
equipment as per the requirements of the Design Bureau of the Steel
Ministry, and supply individual items for contributing in the com-
pletion of the Steet Plants. The same small plants could alse con-
tribute in the supply of equipment for other industries, each one spe-
cialising in sclected lines.

VIL. In order to meet the demand of 200,000 tons of pure struc-
turals, we have to create at least 4 Public Seclor projects (State Govern-
ment owned Projects) for muanufacture of heavy and medium structu-
rals, These should be public sector projects since the private sector,
has not come up with proper expansion of their plans and design
ovganisations. These wunits can be started with a capacilty of 20,000
to 25,000 tons of structurals per year.

29. Our vrecommendations in: the nutshell form for meeting the
additional demands of Metallurgical equipment for steel plant expan-
sion, therefore, will be as follows:

(iy Expansion of Ranchi Hcavy Machine Building Plant by increas-
ing the wmanufacluring capacity from 80,000 ions per year to 120,000
or 130,000 tous per year.

(iiy To establish **Second Ranchi Unit” with a manufacturing capa-
city of 30,000 to 40,000 tons per year.

{iiiy Immediate establishment of the 25,000 tons structural shop at
Ranchi for partially mceting the light type of technological equipment
structurals.

(iv) Six Planis mainty manufacturing’ medium  weight steel Plant
Machinery and equipment and light type of technological structurals,
with eapacities ranging from 6,000 to 10,000 fons per year. These must
have capacity to increase the production at a later date to 20,000 tons
per year,

(v) Immediale establishment of the heavy type of structurals as pro-
posed 1o be pul up in collaboration with VOEST.

{vi) Four more normal structural plants each with a capacity of
20,000 te 25,000 tons totalling a capacily of 100 thousand tons of struc-
turals per year.

(vii) Manufacturing capacity to be set up for complete manufacture
of large tonnage Oxygen Planis,

(viii) Separate unit for manufaciuring of hoists of various types power
driven winches and welding equippment.

30. The compressor and pump plant proposed under the Public
Sector should be speeded up, and should be advised to manufacture all
higher ca;mcity “pumps required for steel plants and compressors for
Oxygen plants’ and Steel plants. They may include within their pro-
duction programme some of the equipment like manufacture of Acid
pumps, Hydraulic Pumps, low Pressure Gas  Boosters, etc.

6—11 M of I & §/65.
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31. The Heavy Machine Tool Plant should be advised to manu-
facture Heavy Machine Tools required specially for steel industry. They
should include in_their production programme, Roll turning lathes, as
there is no capacity at present in .the country for this item. . If neces-
sary, the capacity of Heavy Machine Tool Plant could, be increased- to

meet the requirements of steel industry.

32. We should note here, that the requirements of all the castings
and forgings will be met from the Three Centrally run Foundry Forge
Plants that are being set up. These Plants should be able to supply
the Grey Iron steel and non-ferrous castings, and high carbon and al?oy
steel forgings. '

33. Total Investment Costs for establishing the additional manu-
facturing capacity as proposed.

{i) The expansion of the Ranchi Project will be Rs. 24 crores with
an imported machinery of Rs. 8 to 10 crores.

(if) The ‘“‘Second Ranchi Plant” to produce 30-40,000 tons per year
will cost about Rs. 30 crores. Imported machinexiy being Rs. 12 crores
(approximately), (We have not included Foundry Forge Capacity in this,
If added, the total cost will be Rs. 75 crores, with an imported equip-
ment of Rs. 30 crores). =~

., (iii) The establishment of the 25,000 tons stfuctural shop at Ranchi
will be Rs. 3 crores with an imported comporent of Rs. &5 lakhs.

(iv} The Heavy Structural Shop proPosed at Wardha in collaboration
with VOEST will” cost say abbut Rs. 5.5 crores with Rs. 250 lakhs of

imported equipment.

(¥) Four more structural plants of capacity 20-25,000 tons Fer year
will cost about Rs. 16-18 crores with an imported component of Rs. 4-5
crores, ‘ : ‘ '

(vi) Six plants of 6-10,000 tons per year capacity will cost about
Rs. 24 crores with an imported equipment of about Rs. 14 crores.

(vii) The large -tonnage Oxygen Plane will cost about Rs. 3 crores
with an imported component-¢f Rs. 150 lakhs. :

{viii) The compressor Pump Plant has already heen saﬁctioned.

{ix) Separate unit for manufacturing of Hoists and‘-othcl:,equip-
ment will cost about Rs. 2. crores with Rs, 100 lakhs as the imported

components,
(x) We have no figures for the Heavy Machine Tool Plant expan-

sion as such to mect the special requirements of the Steel Plant. In
any case, it is not expected to be beyond a total of Rs. 7 crores with

an.imported component of about Rs. 2 crores.

OQur estimated total cost of instailation of the entire manufacturing
capacity mentioned above will be about Rs. 116.5 crores.or say 120 crores
with an imported equipment amounting to Rs. 46 or say Rs. 50 crores,

roposed to "be manufaciured

34. The average sale price of products gc D en o phe AUl _
- VR ngi-—

in our' various above ‘referred Plants could
(1)’ Pure Structurals -will be Rs. 1700 per ton.
(2) Heavy and .Light +Technological: structurals—Rs, 3,500 “per - ton..
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(%) Composite structural-cusi-machinery units—Rs. 6,000 per ton.
{1) Pure Heavy Machinery—Rs.- 8,000 per ton,

85. For a Million Ton Steel Plant, we may need about 100,000 tons
of pure structurals, 22,000 tons of heavy and light technological struc-
turals, 6,000 tons of composite structurals-cum-mac \inery units and about
62,000 tons of Pure Heavy Machinery.

So, when we shall produce Two Compiet_c Steel Plants in our Works
as referred above, we shall produce machinery worth about Rs. 160
crores.

The Foreign Exchange required for maintaining above production,
as out-lined in the above shops, in the Course of progressive manu-
facture in the 4th and 5th Plan Periods is not expected to increase more
than 159% average, over the whole period. In the inital stages we
may have to import as high as 30 per cent to 40 per cent of the com-
ponents required for maintaining the preduction.

36. In the body of the Report, we have alreacdy mentioned, that
if a Consortium approach is made, and orders for six Blast Furnaces are
given to Heavy Machine Building Plant at Ranchi, and Utkal Machi-
nery Rowrkela, jointly and’ immediately, the contribution by these two
firms for supplying these six Dlast Furnace Complexes consisting of
conplete Blast Furnaces including Coke Oven Batteries and By-product
Plants, will come to @ one Complex per vear aggregating in value to
about Rs. I2 crores per year from I968-69 onwards. Over and above
this, of course -the -H.M.B.P. will make small beginning in the feld
of Melting Shop manufacture and some machining of Lighter Rolling
Mills. But this contribution will be very negligible in the year 1968-69.

37. In' order’ to judge the contribution tl_lat H.M.B.P. and Utkal
will make in. saving Yor forcign exchange during the 4th Plan Period,
we have given the data in a tabular form in Table No. 1. It may
be seen from this Table No. 1, that the existing capacities at H.M.B.P.,
Ranchi and Utkal Machinery at Rourkela will “contribute in producing
Steel Equipment aggregatling in value to about Rs. 121 crores during
the 4th Plan period. The total foreign exchange that they will necd
for exccuting this production of Rs. 121 crores in these two. Plants,
will come to about Rs, 153} crores (for imports of components and raw
materials etc.).

88, in the same way, if our recommendations for expanding the
capacity of Ranchi frorg 80,000 to 120/130,000 tons is acccptedg and
implemented, and if we establish a “New Ranchi Project” at some
other place in the country with a capacity of 30.000 to 40,000 tons of
production of machinery per year, and if we establish the six smaller
lants, as referred in the body of our Report, 4 Structural Plants, one
arge Tonnage Oxygen DPlant etc., as pcr our rccommendations, by
the end of the 5th Plan, we shall have the capacity to produce twa
complete Steel Plants per )'ear (_Inc_ludmg all the equipment at the
rate of about 859, to 909, of indigenous content), This will mean
that all these plants—including Ranchi, New Ranchi, Utkal Machinery
and all other Plants together will produce machinery at the rate of
about Rs. 160 crores worth of machinery per year,

89. We have already pointed out in the previous paras of our Report
that additional investment proposed by us will come to about Rs. 120
crores for establishing these New Plants. Ranchi has already planned
to invest about Rs, 40 crores in the present H.M.B.P. Plant. Other
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Private Sector Plants includinﬁ Utkal Machinery, Conveyor manufactur-
ing plants and others might have invested about Rs. 20 crores or so.
So, the fotal investment that will' have to be harnessed by us for
suppliving equipment to the Steel Plants, at the tate of fwo Steel Plants
per vear, will come to about Rs, 180 croves. This will give a pro-

duction. of machinery of about Rs., 160- crores per year by the end of
the 5th 'lan.

40. How the built-up will be eflected during the 5th .Plan period
to achieve the ruate of: production of Rs. 160 crores worth of machi-
nery per year, in the last vear of the 5th Plan, is not shown yearwise.
But we have tried to show the build-up of the production in tonnages, at
Ranchi as well as by the expanded capacity of Ranchi, and at the
works of the “New Ranchi™ to be established at a new plice, in 2
curve form. This curve can show the build-up of tonnage yearwise,
duoving _the 4th Plan and Ath Plan perdods, This ctirve A .'cflown'hl
Yatie Now g @reched hoiwwith), Thie wial tonape tiat will be aelides
e by 1976 §n these twn fully expatided plants, wlil come to 160,000
tons ‘of machinery per year. This curve is worth studying from the
point o_r view of pauging contributon thar Ranehi will make Quring
e periods of e dit Plan and the 5th plan.

DR. B. D. KALELKAR,
Dy, Director General (Engg.)
D.G.T.I. (Conuenrer)

M. KRISHNAMURTHY,
CPO[HMBP, Heavy Engg. Corpn. Lid.

B. 1. MALANI,
Genl. Manager, Uthal Machinery Ltd.

V. KRISHNAMURTHY
New Decu, Chief (P % Dy Heavy Electricals Ltd,

Dated 18th July 1964, 5. K. SINHA

Industrial Adviser (Enggy D.G.T'.D. (Qut of India)
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1asLE No. }

-

Total Production ‘during the 4th ‘P_lall'l', Period (Fr .y existing capaciizes), -

oy
Manu- Costin  Imported Components Total value of
Sl No. Unit. , factured in Rs. crores.,— A - Production
Tons. : ' — e v Remarks
! Tons.. Costin  Tons. Cost in
Rs. crores Rs. crores
1. Heavy Machine at Ra. 8,000/ton o
. (RANCHI}. 1,25,000 - -100 13,000 - | 10.4 1,38,000 110.4
. . 2, Heavy and Light Structurals at 16,000 56 - 6400 - 5,12 22,400 10.792 If orders are placed w3
. Ras. 8,500/ton (UTKAL MACHI- (40%; im- ¢+ . . on UTKAL by =
~ . NERY). ) : ported), - March, 1965 they

can be expected to
produce ‘in the last
4 years of 4th plan.

ToraL 15.52  1,60,400 . 121.12
) ] ; /




ANNEXURE ‘A’

Equipment _for the 1 Million ton Steel Plant at Rourkela

Coke Ovens

(1) Coal Handling Plant:

-

Local McNally

& Kumardhubi
combines
complete
section.

Electromagnetic conveying chutes (feeders)
capacity upto 80 tons/hr.
Bunker gates .
Steel charging hopp
Electromagnetic fecders—Cap (100 Téhr )
40 mm Resonance screens Cap. 200 Tfhr. |
Double roll crushers—200 T/hr(HEC) .
Hammer mills cap—200 T/hr. to crush
down to 80%, under 3 mm, (HEC).
Hammer mills to crush down to 90%. undcr
3 mm. (HEC).
Feeders for coke breeze to roller mills capa-
city—10 T/hr.
Smooth roller mills for coke brecze Crush-
ing-Capacity—8-Tens/hr.
Elcctro-magnctic feeders capacity—
5 tons/hr .
0-20
Mixing machms(BIcndmg Works) 200 T/hr.
Oil Storage Tanks . .
Belt Conveyors—Total length . .
Chutes, Motors for the cquipment and
Gantries for Conveyors. Total weight.

(2) Coke Oven Batteries:

Structural
fabrirators HEC

HEC

L Structural
fabricators.

Bracing Steelwork for L .
Oven doors L

Charging hole frames L

Inspection holeframes L .

Tracks for coke oven machines . . .
Trolly wires for coke ovens machines .

Structural Steel Work

Motors and other structural work.

ToTAL WEIGHT . . .

80

16 ,,
2 R R

EL]
1,732 metres.
1,012 Tonnes.

210
420 Nos.
1,050 ,,

1,585 m.

5,715 tonnes
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Rich Gas Heating Equipment:

L

L HEC

HEC

Gas main from by-product . to’ Coke oven
Plant.

Gas isolating valve dia. 400 mm
M.S. Gas Distribution Mains under the overis

Gas pre-heaters . . .
Explosion flaps . . . .
Double seaf pots . . . .
Nozzle pipings . . . . .
Cast Iron Waste Gas Fittings . . .

Reversing Winches . . .

Cast Iron Connection boxes . .

Lean Gas heating equipment:

L HEC

Gas distribution main 1,100/900 mm

Gas isolating valves . . . .
Explosion flaps . . . .
Double drain pots . . :

Connecting pipes dia. 200 to  gas distriby-
tion mains and connection boxes.

Gas collecting mains width 1600 mm (pear SS

shaped) . . . . .
Mild Steel flare pipes . . .
Ascension pipes . . .

Equipment for smokeless charging .

Four gas mains from the collecting mains
upto the connection point to by-product
Plant.

Governors and meters . . .
Chimneys 90 m height
Blast Furnace Gas Mains . .

Belt Conveyors. CMM, Elecon, Dynacraft,
McNally, Tata and QOthers. 7

Passenger and goods lift for service bunker-
OTIS & others,

Charging car weighting machines .

Equipment for test coal feeding of charging
car at the battery end.

Equipment for heating up.

Drinking water and qucnching water mains
Motors and other structural, work

Totar WEIGHT

6 Nos.

S O W
w
-

432 ,,
222 ,

6 Nos,

222

1z,
210 ,,

93 metres.

2 Nos.

2,

5,715 tonnes.
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(3) Coke Ouen Machire::

L 1. Pusher Machines. AEC, McNally and 4 Nos.
Kumardhubi.

L 2. Coke guide and door extractors. HEC, 4,
*McNally and Kumardhubi.

L 3. Colar charging cars HES, McNally 4,
_and Kumardhubi.

L 4. Quenching cars HEC, NcNally and 4
~ Kumardhubi.

L 5. Quenching car locos. NcNally and
* Kumardhuhi. 4 ,,

ToraL Wmcirr . . . 1,135 tonnes.

(4) Coke Quenching Plant:

1. Quenching Towers . . . . 3 Nos.
L 2. Quenching water tanks. (Structural fab-
ricators), ’ 2 4,
L 3. Centrifugal pumps 200 cbm/hr. 25 6 .
meter head (Kirloskar, Jyoti and others).
4. Drianage pumps (Kirloskar, Jyoti and 2,
others).
3; Single rail telpher grabs . . . 2 .,
6. Fixed travel beams for telpher . . 2 5
7. Warf-gate equipment (175 gates) .
8. Coke guide Plates 175 meter
TOTAL WEIGHT . . . 265 tonnes.
(5) Coke Screening:
L 1. Resonance screens each 200 tonsfhr. for 2 Nos.
100 mm. (HEC).
L 2. Double-roll crushers 60 tons/hr. (HEC, 2 Nos.
_ McNally, Utkal).
L 3. Classifying screens—200 tons/hr. each 2,
(McNally, Utkal).
L 4. Portable vibrating feeder—50 tons/hr. 1 ,,
(McNally and Kumardhubi).
&. Capstan Plant for Coke Tracks | S
§. Dust Extraction Plant consisting of
(a) Ccntrifu'gal exhauster . . .
L {6) Centrifugal Pump (Kirloskar, Jyoti
. and others),
(¢} Dry Separators 2
(d) Wet Separators 2
{¢) Stacks 2
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{f} Water filter . . . . . 1
(g) Worm Conveyors , . .
(A) Piping etc. . . -

7. Belt conveyors {Elecon, Dynacraft and 406 metres.
Others) with necessary chutes, motors
cte.
' TOTAL WEIGHT ‘ - . 510 tonnes.
Granp Tora. . . . 8,637 tonnes,

Equipment for the 1 Million ton Steel Plant af Rourkela
By-Product Flant

{Utkal in collaboration with Koppers)

Description Nos.

A, Gas Condensations

1. Primary Coolers, cooling arca 2350 m 6
cach.

2, Electrostatic Tar Precipitators 6

3. Coke Oven Gas Exhausters, capacity 3
4900 Nm?/hr. delivery pressure 1000
mm WG, suction pressure—400 mm
WG, with turbines and other access-
ories.
1, 4. Manually operated overhead crane, 1
- capacity 12 tons.. .
5. Final gas coolers of. the direct type- 2

with spraying -equipment and other JESSOP
. &CCessoTies, - & Co.
6. Tube and shell coolers for Recycle 12\
water. ] BURN
L for water 7. Centrifugal pumps of varying capa- 10 & Co.
cities for Tar, Ammonia liquor and
walter.

=

8, Ammonia Liquor, flushing tanks 2
.. capacity 105 m?® with tar boxes.
9. Condensate Pit tanks. capacity 73 m® 2
-with all connections.
L 10. Storage tanks for ammonia -liquor 2
2

e

. and tar of 700 m?* capacity.

11. Ammonia stage washers,.. having
-throughout, 35,000 Mm*/hz.

12. 6 tube and shell intensive .coolers for 16

.- ~ammonia liquor.

L 13.. Tank for enriched ammonia. liquor 1

capacity 60 m®,

14, Centrifugal recycle pumps for: stage 18
washers.
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Description Nos.

15. Ammonia distillation column.s, capa- 37

city 800 m?/day, made of cast iron.
16, Condensers for the above, made of 12

cast iron.
17, Plate coolers for the above, made of 3

cast iron.
18. Tank for concentrated ammonia liquor i r

of capacity 100 m3. UTKAL
19. Centrifugal pumps for ammonia 4

liquor.
20. Structures, pipelines, valves, fittings

and other accessories. J

TOTAL WEIGHT . . . . 2,700 tonnes.

E. Medium Pressure Gas Compressore Plant
1. Coke Oven gas compressors, capacity 5 sets )
22,500 Mm*hr. delivery pressure
14 atm. and with three compression
stages.
2. Manually operated overhead crane 1 | UTKAL
Span 29 m (Jessop, Burn, - Texmaco r

ete.).

3. Compressed gas coolers, tube and
shell type:

4, Structurcs, pipelines, valves, fittings 10
and other accessories, J

ToraL welGHT . . . 800 tonnes.

C. Bensol Recovery Plant

1. Medium pressure Benzol scrubbers, 27
with bubble cap "trays, separators,
and other accessories, with gas through-
out 70,000 Mm?hr. at 15 atm. G,

2. Tanks for spent wash oil, wash oil and. 6
crude Benzal, W1th capacities 50 to
300m?."

3. Pipe still” furnace, of heating surface 1
190 m?® with burners, electric fan, cast
" iron fitting plates and other accessories.

4. Benzol distillation column of cast iron 1
with bubble cap trays. UTKAL.

5. Oilfoil, vapourfoil, tube and shel 11 (
heat cxchangcrs.

6. Intensive coolers of tube and shell 10
construction for wash oil. -

7. Centrifugal pumps for wash oil, light 13
oil, spent oil and other products. -

8. Rcc1procatmg compressors for fresh 4
coke oven'gas and recycle gas, electri-
cally driven,

9. Heat exchangers and reheaters of tube 6
and shell type. J
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Description Nos.
10. Reactors having a' catlyst volume of 2 1
3m?® cach.
L for water 11. Reciprocating pumps for Benzol and 4
water,
12. Stage ‘evaporator with two external 1
reheaters.,
13. Distillation column with” boiler, heat 1
exchanger condenser and other acces-
sorics.

14. Redistillation columns awith bubble 2
cap. trays, heat exchanger and other

accessories. : LUTKAL
15. Condensers and final coolers for the 3 sets
above,
L for water 16. Centrifugal pumps, of varying capa- 6
cities.
17. Batch distillation - columns capacity 2

20 m? for toluenc and xylene,
18. Condensers 'with-.distribution trays 4
and other accessories.
19. -Centrifugal pumps, for reflux, residue 8
and feeding of these columns.
20. Centrifugal pumps for pure products 10
 * of varying capacities.
21. Storage tanks for pure products. 6
22. Structures, pipelines, valves, fittings
anid ather accessories.

Sl

ToTAL WEIGHT . . . 11U tonnes.

D. Hydrogen Sulphide Recovery and Sulphuric Acid Plant

1. Medium pressure hydrogen sulphide 17
scrubber with bubble cap trays, gas
throughout 70,000 Mm¥/hr. .

L 2. Tanks for enriched and spent potash 2

_solution, with capacity 60 m® .

3. Hydrogen sulphide distillation columns 3 sets
with, bubble cap trays recycle heaters
condensers, . vacuum . separators and
other accessories.

4, Tube and shell heat exchangers 2

5. Tube and shell type intensive coolers

6. Vacuum pumps with clectric drive.

7. Centrifugal  pumps . with varying
capacities - for. enriched . and spent
for enriched and spent potash solution
and condensator.

8. Evaporater rwith, heating system and 1
accessories,

9.. Centrifugal for recovery of crystallized 1
potash. J

| UTKAL

=3 04 =R ]
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Description Nos.

7

10. Vessels and tanks of varying capacities
11. Centrifugal pumps for potash solution
12. Hydrogen sulphide combustion furnace
13. Waste heat boiler . . .
14, Converter with cooling arrangements
15. Absorption tower . . . .
16. Acid coolers . - . . . .
17. Blowers for hydrogen sulphide and air
L for water 18, Centrifugal pumnps for acid and watcr
19, Reciprocating pumps for boiler feed
water,
20. Storage tank for sulphuric acid, capa-
city 300 m?. L
L 21, Structures, pipelines, valves, fittings J
and other accessories.

| UTKAL

B R bR et et e e ) LT

—

Tortat WEIGHT . P 850 Tonnes
E. Tar Distillation Plant

L. Pipe still furnace for Tar, with heating | B
surface of 330 m® steel tubes, gas
burners and other accessories,

2. Distillation column of cast iren with 5
bubble cap trays, condensers and other
accessories. . _—

3. Heat Exchangers, tube and shell type

4. Tanks and vessels of various capacities

5. Steam driven reciprocating pumps for
tar. ' )

i for water 6. Centrifugal purnps for tar, reflux and

—
L)

—
H

water.
7. Tanks for pitch and oils , ..
8. Mixing vessels Wwith dgltators, capacity
20m® ., . . . . .
9. Centrifugal pumps for tar, and tar
products. . = . B . .
10, Coolers with agitators for anthracene
" oil'with capacity 15 m? each,
11. Semicontinuous centrifuges with elec-
" tric drive.
L 12. Tanksfor naphthalene and anthracene
", oil with capacity 40 m?®
L 13. Vesscls with agitators foir phenol
14. Pumps for varigus tar oils and sodium
phenolate, . .
L 15. Tanks and vessels for hot water and
oils.
16. Screw presses with charging arrange-
_ ments for naphthalene.
17. Crystallizers for naphthalene
" 18. Distillation columns of cast’ iron for
naphthalene, o .
19. Heat exchangers of the tube in shell

L UTKAL

G NW 0 & O & N O Lt N

—
[=]

type. )
20, Centrifugal pumps for tar oils of vary-
ing capacity. ’ .
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Description Nos.
21. Storage tanks for tar and oils capacity 77
100 to 700 m?.
22. Cenurifugal pumps of varying capa- 8

cities for carbolic oil, sodium phenclate
and soda lye,
23. Steaming column with bubble cap trays
24. Carbonizing towers with grates.
25. Heat exchangers of the tube in shcll

LR

type. " UTKAL

26, (.omplc!e lime shaft kiln Mc’\'ally, 1
kumardhubi.

27. Tanks and vessels of varying capacities 14

28. Centrifugal pumps of the immersion )
type with vertical shafls.

29. Centrifugal pumps for feeding stills 12
and rellux of varying capacities,

30. Structurcs, pipclines, valves, fittings J
aud other accessorics.

ToraL WEIGHT . . 1700 Tonnes

F. Gas conveying and other auxiliaries

I. Coke oven gas boosters, capacity 37
40.000 m?/hr. suction pressure 200 mm
WG discharge gressure 3000 mm W.G.
with turbine,

2. Centrifugal pumps for cooling water, 6
capacity 1600 m¥/hr. . UTKAL
3. Air compressors of the reciprocating 3

type clectrically driven K.G. Khosla
Kirloskar ete.

4, Structures, pipelines, valves, fittings J
and other accessories.

TorAL WEIGHT . . . 600 Tonnes
Granp ToTaL . . . 7750 Tonnes

Equipment for the one million ton steel plant at Rourkela
Blast Furnace Plant

(3 x 1000 Tonnes Furnaces) UTKAL i
collabora~
tion with
GHH.
One Blast Furnace, Three stoves, one dust catcher and all auxili-
aries, of capacity [000 tons/day.

Nos. Weight
requir-  in
ed Metric
Tons.

l Scale Car . 1 55-7.
2. Coke Feeding and Handlmg ~ # UTKAL.
_complctc wuh clccmcs . 1 111
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Nos. Weight
requir- in

ed Metric
tons.
3. Charging Equipment Complete I 7
{a) Skip Hoist with Electrics I 352
L HEC (#) Bell and Hopper Assy. with 1 125
Electrics.

{¢) Stock line Indicator Equip- 1 4
ment with Electrics. :
4. Blast Furnace . . 1
{a) Complcte Furnace Shell . 1 1008
(5) Complete Furnace Cooling 1 set 146
system. -
(¢} I umace fittings and Mout- 1 set 31

d) Workmgand Tapping Plat- 1 set 456

forms, Runners.

L (¢) Cast House complete struc- 1set 273
tural steel work.
L f) Electrically operated mud 1HEC 11
gun,
{g) Tap Hole Driil . . 1 1
{1} Down Takes . . I'set 70
L (i} Bell valve . . . 1HEC 23
( J; Dust—Catcher. . i 260 ¢ UTKAL
(#) Crude-gas Mains, steam Iset 425

and compressed Air’ Lines,
Water, Mains.

5. Cranes and Handlings 'Egm'pmcnra*:

L (a) Liftfor personnel and loads—OQTIS & others
750 kgs. capacity. 1 22
(b) Cranes
[ (i) Winch house crane of capa-
city—20 tons. . 1N
Garden Reach (u) Crab above throat of capa-
Texamco Jessop, | city 25 tons. . . . 1
Burn New Stand- < 55
ard HEC' (#f) Two Motor Crab 1ope sheave
platform of capacity 10 tons,
(iv) Travelling crane for the cast
| house of 15 tons capacity. . . 1

6. Storage Yard and Bunker Plant:

, Ore Loading Bridge . 1
L 7. Blower (Turbo) Dawdson (120 000] 160 000,fncbm[hr)
TOTAL WEIGHT . 3892 tons

Equipment for the one million tons steel plant at Rourkela hot blast stoves

Nos. Weightin
required Metric tons

L for structural 1. Kot blast Stove shells complete 3 591 )
work . with platforms:stairs; and othey jUTKAL
structural steel- work.
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Nos. Weight
fequir- in
ed  Metric
tons
2. Stove Moutings . . 3sets 186 7
3. Hot Blast main and Bustle pipe 1 83
L partly 4. Necessary pipings for three
stoves, cold blast main, clean L UTKAL
gas main, mixed Blast and blow
off mains. 232
L 5. Stack of plate steel . . 1 85
TOTAL WEIGHT S S v )

Equipment for the one million tons steel plant at Rourkela big casting
Machine

One 2-strant pig-casting machine complete with all auxiliaries with a
capacity of 100 tons/per hour

Nos. ‘Weight
requir- in
ed Metric
tons
L 1. 2-Strand pig casting Machine 1 4357
complete with structural steel (409
parts, machinery equipment 8.5+
and auxiliaries with electrics. 16.1}

L 2. 'Crancs and Handling cquip-
ment:

(i) Electric three-Motor over- 1
head crane with magnet of . UTKAL
carrying capacity 10 tons.

(i5) Hand operated over-head 1 Weight

crane of 7.5 tons capacity, " has
been
i.nclud-
ed in

Mach—
409/
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Eguipment for the one million lon sieel plant at Rourkela

Two units, each consisting of one gas Washer and one precipitator

Nos, Weight

L

1. Gas washer, with internal water
spray devices, water piping and
valves,

2. Electrostatic precipitator with in-

ternal equipment, water and steam
piping and valves,

3. Manually operated Goggle valves
for raw gas.
4. Butterflly dampers . . .

3. Manually operated Goggle valves
for clean gas.-

6. Selenium power packs with auto-
‘matic voltage regulation.

7. Equipments for one additional
compartment for cooling tower:

(ii) Hot water pump with electrics

{ (i} Propeller with fluid drive .

(iif) Cold water pump with electrics.

Grand total=38921177 4435+ 520=6024

requir- in

ed Metirc
Tons

2

2 Jtem1Ito 6
520 tons
approx.

2

2

2

2

1

]

1

Eguipment for the one million ton steel plani at Rourkela steel melling

shop
SL Description Number Total Wt.
No. tons
1. 80-Ton open hearth furnaces . 4
{excluding refractories) complete 2,176
2. 1100-ton  Hot Metal Mixers 2
"(excluding refractorics)complete. 502
3. 40/50-Tons= .0, Converters
{excluding refractories)complete. 3 | McNally 915
L 4. 80-toas Hot Metal Ladles. . 0 | & Kumar- 440
L 5. 50«tons Mixer Metal Ladles - 4 dhubi 56
L 6. 90 -tons Teaming Ladles . 8 combined, 176
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Sl. Description Number Total Wt.
No. tons
L 7. 50-tons Teaming  Ladles 157 208
Stopper rodsforitems 6 & 7. 240 14
L 8. Ladles Stands . . 12(Pairs) 104
L 9. 6 Cu.m, Slag Pots of Hematite 30 232.8
iron,
L 10. Slag pot lifting rings . 30 58
L 11. HE?E‘Mctal Cars for 80 T Ladles 17 595
H
L 12, SlagPottransfercars HEC 15 232.8
L 13. Converter pouring cars 3 180
L 14, Slag pot cars for use under the
HEC O.H. Furnace . 4 L McNally & 69.9
L 15. 90-tons Ingot Cars HEC . 60 Kumardhubi 1280
L 16. Scrap charging box transfer 40 combined 310
cars HEC.
L 17. Buffer cars . 8 66
L 18, Scrap chute transfer cars 3 42
L 19, 10-ton weight hop 6 28
L 20. Gates for ovcrhca bms 6 13
L 21. Handling system for additions 100
L 22. Cast Steel Charging Boxes . 160 372.8
L 23. Scrap chutes for L.D. Conv- 20 19
erter scrap charging.
L 24, Charging boxes for fluxes . 10 J 8
25. Weight bridge (50 tons) . 1 Avery 13
L 26. Weight bridge (30 tons) . 1 India 9
L 27. Weighing machines {80 tons) 2 Machinery. 22
L 28. Weighing machines (1 ton) 3 2
L 29, Ladle drying stands . B McNally & 48
L 30. Stopper rad driers . . 3 Kumardhubi 51
31. Pncumatic hammers . . 2 16.6
L 32, Floor chargers 2 130
L 33. Passenger and ﬁelght lift (10 1 42
tons) OTIS & others.
L 34. Dolomite thrower McNally and 1 5
Kumardhubi.
35. Rotary compressors - . 3 12
Cranes
L [ 36. 130/32 tons teeming cranes 2 496
HEC
Texmaco 37. 80/32 tons teeming cranes . 2 372
Garden
Reach 38. 80/20 tons Hot Metal cranes . 2 340
Jessop Burn | 39. 130/32-Ton Mixer metal cranes 2 380
Richardson
Cruddas 40. 12/5 ton crane for handling 1 31
New Stand- | scrap chutes.
ard,
41. 12/5 ton crane for scrap charg- 1 44
ing to the converter.
42. 40/8 ton semi-portal crane 1 56

7—11'M of T & S$/65.
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SL Description Number Total Wt,
No. tons
43, 10-ton travelling crabs . 48
44, 5-ton bracket cranes for O.H, 4 24
Furnaces.
AM.P. Bay
43. 20-ton dogging cranes . . 2 236
46, 10-ton travelling crabs . 2 194
47. Mould cooling beds . . 2 635
48. Portable mould-wash spray 4&2 4.3
guns and tar reservoirs,
L 49. Mould cooling tank . . 2 26
Stipper bay
L 50. 40-ton stripper cranes 2 512
L 51. 10-ton travelling crabs . . 2 20
52. Mobile Compressor . . 1 1.3
Scrap Yard
L 53. 10/5-ton crane . 1 70
L 54. 10-ton semi-portal crancs . 2 60
Skull cracker
55. 50{10-ton  crane. 1 94
GRAND TOTAL WEIGHT . 12,279
‘ tons.
Equipment for the one million ton steel plant af Rourkela
ROLLING MILL SECTION
Main Eguipment
L 1. Ingot Buggy (HEC) . Total weight 220 tons.

2. One 1200 mum high lift blooming and siabbing Mill Comprising:

Main Mill stand with manipulators and universal spindles.
One 300 T hydraulic shear.
Interconnecting Roiler Tables.

‘Three slab pushers with transfer cars
' TOTAL WEIGHT . . 4500 tons,
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3.3.1 AL Single Stand Four High Plate Afill:

This mill consists of following main equipment:

Slab pusher.

Slab Transfer.

3.I M, Single Stand Four-high mill stand.

Vertical Edger.

Slab turning and working reller table.

Centring devices.

Appreach and Runout roller.

TOTAL WEIGHT 2800 tons

4. Hate Finishing Line;

(a) The finishing line for plates from 5 mm. to 20 mm. thickness,
comprising

Crop shear.

Hot plate levellers.

Cooling Beds.

Inspection Beds.

Rotary side trimming and slitting shear.

Cross cut shear.

Approach and delivery roller tables.

(b) The finishing line for plates from 20 to 38 mm thickness, comprising:

One side shear.

Castor bed.

Marking carriage.

Plate Piler crane,

Cold plate leveller.

Approach roller and dclivery roller tables.

{c) For plates above 38 mm thickness there is a flame cutting machine.

TotaL (a) plus (b} plus (¢) . . . 7000 tons

5. 1700 mm wide hot strify mill, comprising:

One 2-hi scale breaker,
One 4-hi reversing stand.
One 4-hi non-reversing stand.
Six 4-hi finishing stands.
Connecting roller tables,
Two sub-floor coilers and one Piler,
TOTAL WEIGHT . . . 10,400 tons

6. Strip Finishing Lines,
(&) One coil strip finishing line, comprising:
Uncoiling machine, depiler, leveller, trimming and slicting

shear, crosscut shear, plate piler, pick rolls, coiler and inter-
mediate roller tables.
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(6) One strip trimming and shearing line, comprising:

Decoiler.

Depiler.

Cold plate levellers,

Rotary trimming and slitting shear.
Cross cut shears.

Plate turnover device.

Side piler.

Roller tables and weighing machines.

ToraL weigHt 6 (a) and (b) . . . 2000 tons
7. One Pickling Plant, comprising:
One coil ramp, one coil positioner, one uncoiling and
straightening machine, one crop shear, one welder with stitcher,
pinch roll units, looping pits, four pickling tanks with pumps and
heat cxchangers, two rinsing tanks, hot air dryer, diving shear,
side trimmer, oiler, roller table, two up coilers and one coil
conveyor;
One mixing and proportioning unit with pumps;
One continuous neutralisation plant;
One vacuum crystallisation;
One cooling tower, and one boiler plant.
ToTAL WEIGHT . . . . . 1555 tons.
8. 1700 mm. cold Rolling Mill, comprising:
Coil ramp, uncoiler, pinch roll unit.
One ¢ high stand, recoiler coil carriage and coil ramp.
TOTAL WEIGHT . . . . . 1900 tons
including
item 12,
9. Electrolytic Degreasing line, comprising:
Coil ramp, coil buggy, uncoiler, welder, preliminary scrubber,
cleaning cell, finishing scrubber, hot rinse tank, hot air dryer, pinch
roll unit, up coiler and belt wrapper.
220 tons

ToTAL WEIGHT . . .

10. 1200 mm. 4 ki cold reducing mill, comprising:

Coil ramp, uncoiler, pinch roller, 1 high stand, recoiler and

accessories.
TOTAL WEIGHT . . . . . 1'605 tons
(inclusive of

item 13).

1. Annealing Plant, comprising:

32 single stack annealing furnaces, 96 anncaling bases, 96 pro-
tective hoods, 48 cooling hoods, connectors, two sheet annealing fur-
naces with 6 bases, protective atmosphere producers and storage unit.

TOTAL WEIGHT . . . 1500 tons
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12, 1700 mm Skin Pass Mill, comprising:

Coil ramp

Uncoiler

4 hi skin pass roll stand
Recoiler

Coil ramp and accessorics

ToOTAL WEIGHT . . . . « (included
with item 8)

13, 1200 wmm Skin Pass Mill, comprising:
Coil ramp

Uncoiler

4 hit skin pass roll stand
Entry and delivery puller sets
Recoiler and accessories

TOTAL WEIGHT . . . . - (included
with item 9)

14, Two Aulobody Sheed shearing lines, each comprising:

Coil ramp
Coil buggy
Uncoiler
Pinch roll
Side trimmer
Scrap coiler
Flying shear
Runout conveyor
Leveller
Piler

Oiler

15, Tin Plate Shearing Line, comprising:

Coil ramp
Coil bug,
Uncoilergy
Trimmer
Scrap coiler
Flying Shear
Piling Device
ToTraL WEIGHT (items 14 and 13) . . 460 tons

16, 6 Hot Dip Timning Lines, each comprising:

Ent ock conveyor
She?t( frﬁzdcr. Y
Magnetic conveyor
Electrolytic Pickler
Tinning machine
Wet Washer
Dry cleaner
Conveyors
Pilers
TOTAL WEIGHT . . . . . 510 tons.
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Equipment for the one million ton sicel plant at Rourkela

A. Utility Piping (yard systun, overhead for steam and oxygen)

(1) Steel Pipes . . - . . . 2500 ton approx.

(2) Structural Steel for supports. . . . 930  De.
ToraL . 3130 ton approx.

B. Water Piping (yard system, underground for make-up water and
Drinking water). :
(I} Make-up water steel pipes . . . . 2230 tons approx.

(2} Drinking water steel pipes. . . 800 tons approx.

C. Note: The above excludes stecl pipes and supports in Main Plant Units for:

1. Coke Ovens.
2. By-product Plant.
3. Blast Furnaces and Gas Cleaning Plant.
4. Stecl Melting Shop and Oxygen Plant.
5. Rolling Mills.
6. Power Plant.
FEguipment for the one million ton steel plant at Rourkela
STRUCTURAL STEEL WORK
Tonnage Tonnage
Sl. No. Building/shop under 1  under 1.8
million ton  million
stage ton stage
1 2 3 1
L. RollingMills . . . . 44,070 16,800

2. Steel Melting Shop Buildings:

(¢) Open Hearth & L.D. Bay . . . . 15,270 6,650

(¢} Mould Preparation Bay . . . . 1,440 880
(¢} Stripper Bay . . 623 880
{4} Skull cracker . . . . . . 290 o
{¢) Scrap Yard . . . . . 285 190
(f) Ingot Yard . . . . . 319 -,

336 350

(g) Dolomite Brick Plant . . . .
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3. Grey Iron Foundry .
4. Steam Power Plant .
5. Central Repair Shop

6. Pig Casting Machine:

{a) Casling Bay]
(5) Stock yard

7. Coke Ovens

8. Blast Furnaces and Gas Cleaning Plant

ToraL

.

1,645
3,680
1,780

600

Not
available.

75,448

1,597
2,040
130




ANNEXURE ‘B’

List of Major Equipment—Electric Power System
A. 182 K.V. Quidoor Recciving Station

1. Three 132 KV, 2,000 A, 6,000 MVA Dreakers.
2. Ten 132 KV, 2,000 A, isolators.
3. Six 121 KV station iype lightning arresters.

4, One set Dusbars, metering and relaying cquipment, control
panels and auxiliaries.

B. Mills Area
Alain Receiving Siation

5. Two 132 KV, 2,000 A, isolators.

6. Six 121 KV station type lightning arresters.
7. Two 132/33 KV, 75 MVA translormers,

8. Twenty 33 KV, 3,000 A, 2,500 MVA breakers.
9. Forty-six 33 KV 3,000 A, isolators.

10. Two 33]o. 44 KV, 200 KVA transformers.

11. Busbars, metering and rclaying equipment, control panel and
anxiliaries.

Slabbing Mill Molor Room Substation

12, Six panels 33 KV, 2,500 MVA switchboard.

13. Two 33/6.6 KV, 15/20/25 MVA transformers.

14. One 33/15.2 KV, 15/20/25 MVA transformers.

15. Twenty-three panels 6.6 KV, 600 MVA switchboard.

16. One 440 volts, AC load-centre.

17. Two 230 volts, DC load-centres.

18. Metering and relaying equipment, control panel and auxiliaries.

Hot Strify Mill Motor Room Substation

19. Twelve panels 33 KV, 2,500 MVA switchboard.

20. Two 33/6.6 KV, 15/20/25 MVA transformers.

21. One 23/15.2 KV, 15/20/25 MVA transformers.

22. Seven panels 13.2 KV, 500 MVA switchboard.

23. Twenty-seven pancls 6.6 KV, 600 MVA switchboard.

24 One 440 volis, AC load-centre.

25, Two 230 volts, DC load-centres.

26. Mectering and rela!ving equipment, control panels and auxiliarics.

Cold and Finishing Mill Substation

27. Seven panels 33 KV, 2,500 MVA switchboard.
28. Three 33/6.6 KV, 15/20/25 MVA transformers.

98
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29. One 33/13.2 KV, 15/20/25 MVA transformer.

30. Twenty-two pancls 6.6 KV, 600 MVA main switchboard.

31. Eighteen panels 6.6 KV, 600 MVA pickling linc sub-beard.
32. Thirteen pancls 6.6 KV, 600 MVA shear line sub-board.

83. Ninetcen pancls 6.6 KV, 600 MVA temper mill sub-board.
34. Two paoels 13.2 KV. 500 MVA switchboard.

85. Ten 440 volts, AC load-centres,

36. Two 230 volts, DC load-centres.

37. Mctering and relaying equipment, contrel pancls and auxiliaries,

.

Soaking Pits Substation

38. Four 6.6 KV isclators.
39. One 440 volts, AC load-centre.
40. One 230 volis, DC lond-centre.

Mills Pumjy House Substation

41. Three 6.6 KV isolators.

42, Three 6.6 KV, 5 MVA reaclors,

43. Twenly-five panels 6.6 KV, 250 MVA switchhoard.

44. One 440 volts, AC load-centre.

45. Metering and relaying equipment, control panels and auxiliaries,

C. Raw Materials Area.
Pouwrer House Substation

46. Thirteen panels 33 KV, 2,500 MVA switchbeard.
47. Metering and relaying equipment, control’ pancls and auxiliaries.

Raw Materials Area Substation

48. Two 33/6.6 KV, 15/2025 MVA translormers.
49, Fifteen panels 6.6 KV, GO0 MVA switchboard.
50. Metering and relaying equipment, control panels and auxiliavics.

Raw Water Treatment Plant Substation

51. Two 33 KV isolators.

52. Two 33/3 KV, 5 MVA transformers.

53. Twelve panels 3 KV, 200 MVA switchboard.

54. One 440 volts, AC load-centre,

55. Metering and relaying equipment, control panels and auxiliaries.

Blast Furnace No. 1 Substation

56. Two 6.6 KV isolators.

57. Two 6.6 KV, 5 MVA reactors.

58. Seven panels 6.6 KV, 250 MVA swikchboard.

59. One 440 volts, AC load-centre.

60. One 230 volts, DC load-centre.

6l. Metering and relaying equipment, control panels and auxiliaries,
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Blast Furnace No. 2 Substation

62. Two 6.6 KV isolators.

6%, Two 6.6 KV, 5 MVA reactors.

i4. Seven panels 6.6 KV, 250 MVA awitchboard.

5. One 440 volts, AC lgad-centre.

i, One 230 voits, DC load-centre.,

67. Metering and relaying equipment, controt pancls and auxiliaries.

Blast Furnace Pump House Substation
63. Three 6.6 KV isolators.
69. One 440 volts, AC load-centre.

Coke Cuens Batlery No. 1 and 2 Substation

70. Two 6.6 KV isolators.

7l. Two 6.6 KV, 5 MVA reactors.

72. Eleven panels 6.6 KV, 250 MVA switchboard.
73. One 440 volts, AC load-centre.

74. One 230 volts, DC load-centre.

75. Metering and rclaying equipment, control panels and auxiliaries,
Frimary Crusher Substation

76. Scven panels 6.6 KV, 250 MVA switchboard,

77. One 440 volts, AC load-centre.

78. Metering and relaying equipment, control panels and auxiliaries.
Final Crusher Substation

79. Eight pancls 6.6 KV, 250 MVA switchboard.

§0. One 440 volis, AC load-centre.

81, Metering and relaving equipment, control pancls and auxiliaries.

Coke Ovens Pump House Substalion
82. Two 6.6 KV isolators.
83. Two 6.6 KV, 5 MVA reactors.

84. Thirteen panels 6.6 KV, 250 MVA switchboard.
85. One 440 volts, AC load-centre.

86. Metering and relaying equipment, control panels and auxiliaries.

By-product Plant Substation

87. Three 6.6 KV isolators.

83. One 440 volts, AC load-centre.
Ore Handling Plant Subsation

89, Two 6.6 KV isolators.
90. One 440 volts, AC load-centre.
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D. Oxygen Plant—SMS drea

Oxveen Plant{SMS dvea Substation

a1,

Four 33/6.6 KV, 13/20/25 MVA transformers.

82, Twenty-four panels 6.6 KV, 600 MVA switchboard,

1tH N

1.

LD

95,
46.
97.
as.

1D

94,
100,
101,
12,
103,

One 440 volts, AC load-centre.
Metering and relaying equipment, conirol pancs and auxiliaries
Steel-making Plant Substation

Sixteen panels 6.6 KV, G600 MVA switchhoard.

Onc 440 volts, AC load-centre.

One 230 volts, DC load-centre.

One set metering and relaying equipment, control panels and
auxiliaries.

Plant Pumfr House Substation.

Two 6.6 KV isolators.

Two 6.6 KV, 5 MVA reactors.

Ten panels 6.6 KV, 250 MVA switchboard.

One 6 volts, AC load-centre.

Mectering and relaving equipment, control panels and auxiliaries.

Stripper Yard Substation

1014,
ina,
106,
1n7.
104,
109,

Two 6.6 KV isolators,

Two 6.6 KV, 5 MVA reactors.

Seven panels 6.6 KV, 250 MVA switchboard.

One 440 volis, AC load-centre.

One 230 volus, DC load-centre. .
Mctering and relaying equipment, contrel pancls and auxiliaries.

Mould Yard Substation

110.
111,

Two 6.6 KV isolators.
One 440 volts, AC load-centre,

Tonnage Oxygen Pumj) House Substation

112.
113.

Two 6.6 KV isolators.
One 440 volts, AC load-centre.

Calcining Plant Substation

114.
115.

Two 6.6 KV isolators.
One 440 volts, AC load-centre.

Pig Casting Plant Substation

116.
117.

Two 6.6 KV isolators,
One 440 volts, AC load-centre.

E. Shops drea
Shofss Area Substation

118.

Two 33/6.6 KV, 15/20/25 MVA transformers.
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H9. Fourteen panels 6.6 KV, 600 MVA switchboard.
120. Ten 6.6 KV, 5 MVA reactors, o
121. Metering and relaying equipment, control panels and auxiliaries.

Structural Shop Subsiation

122. Four panels 6.6 KV, 250 MVA switchhoard.

123. One 440 volts, AC load-centre.

124. Metering dnd relaying equipment, control panels and ausiliaries.
Steel Foundry Substation

125. Eight panels 6.8 KV, 250 MVA switchboard.

126. One 440 volts, AC load-centre.
127. Metering and relaying equipment, control panels and auxiliarics.

Iron Foundry Substation

128. Six pancls 6.6 KV, 250 MVA switchboard.
129. One 440 volts, AC load-cenuie.
130. Metering and relaying equipmient, control panels and auxiliarics,

Forge Shop Substation

131. Four panels 6.6 KV, 230 MVA switchboard.
132. One 440 volis, AC load-centre.
133. Metering and relaving equipment. control panels and auxiliarics.

Machine Shop Substation

134, Four panels, 6.6 KV, 250 MVA switchhoard.
135. One 440 volts, AC load-centre. .
136. Mctering and relaying equipment, control pancls and auxiliaries.

Electric Repair Shop Substation

137. Four panels 6.6 KV, 250 MVA switchboard.
188. One 440 volts, AC load-centre. o
139. Metering and relaying equipment, control panels and auxiliaries.

Stores Substation

140. One 440 volts, AC load-centre.

Laboratory Building Substation

141. Nine Pancls 6.6 KV, 250 MVA switchboard,
142. One 440 volts, AC load-centre. .
143. Metering and relaying equipment, contral panels and auxiliaries.

Administrative Building Substation
144, One 440 volis, AG load-centre.
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G.S. Ofjice Substation
3. Foeur pancls 6.4 KV, 251 MVA switchboard.
6. One 440 volts, AC load-centre.
7. Metering and relaying equipment, conwol panels and auxiliaries.
Tugot Alould Foundry Substation
L8, Feur panels 6.6 KV, 250 MVA switchboard.
149. Onc 440 volts, AC load-centre.

150. Metering and relaying equipment, control panels and auxiliaries.

ArpExnix 17-1

List of Major Equipment—Power and Blower House

—

- Four Boilers of 175 tonsfhr. capacity complete with pulverisers,
primary air fans, LLD. and F.D, Fans, cconomisers, air-preheaters
mechanical  dust  collectors, chimneys, coal handling and ash
handling plants and anxiliaries,

Two 30 MW turho-alternators complete with condensers, con-
densate pumps, de-aerators, feed water bheaters, feed pumps and
auxiliaries.

P

bt

One 10 MW back pressure turbo-alternator set and: auxiliaries.

o

Three 4,250 N cu m/min capacity turbo-blower sets complete
with condensers, condensate pumps and auxiliarics,

b

Two 13.2/33 kV, 40 MVA gencrator transforiners.

=

- One 15.2/33 kV, 12,5 MVA gencrator transformer,

~

- Two 33783 kv, 15/7.5/7.5 MVA 3-winding transformers.
8. Three 3,006/440 V, 250 KVA lighting transformers,

. Four 3,000 V, 200 MVA, 16-panel switchboards.

=

10. Two 3.000/440 V, 1,500 KVA load-centres.
1. Twelve induced draft type cooling towers.
12. Six 94,5 cu b/min capacity circulating water pumps.

13, Three EOT Cranes, one 60/15 T, one 25 T, and one 15 T.



ANNEXURE C

Summary of the Production Programmes and Inporls from 1966-1967 to 1971-72

Indigen- Envisaged Production Programme in HMBP in Tons Tonnage
ously necessary
procured for a 1
Equipment Items to M.T.
Match  [966-67 1967-68 1968-69 1969-70 1970.71 1971-72 Steel
HMEP it y A Ae——\ ~——A——,  Plant
Produc- HM IM- HM IM- HM IM- HM IM- HM IM- HM IM-
tion BP PORT BP PORT BP PORT BP PORT BP PORT BP PORT
Blast Furnace . . . 13700 2100 5200 3300 4000 4700 2600 5300 2000 6900 1400 6200 1100 21000
Coke Ovens . . 3100 2000 11200 3200 10000 3600 9600 4600 8600 6000 7200 7500 5700 16300
Steel Meclting shops . . 1500 3200 6350 4500 5150 6000 3650 6700 2950 7500 2150 7800 1850 11200
Rolling Mills . . . .. 500 43700 2500 43500 4000 42000 GOOO 40000 8500 27500 12500 33500 46000

Total weight . 18330

8600 68450

13500 63650

18300 57830 22600 54530 28900 48250 34000 43150 95500

Total preduction in HMBP during 1966-72 =125000 tons.
Total imports for the manufacture of the equipments of a 1 M.T. Stcel Plant per year during 1966-72 = 183600 tons.

#01



Import necessary for completing 125000 tons Production in HMBP,

Import 1966-67 1967-G8 1968-69 1969-70 1970-71 1971-72
Castings and Forgings . . . 1290 1350 1830 1130 867 1020
Completing equipment . . 860 1350 915 1130 578 680
ToraL . 2150 2700 2745 2260 1445 1700

Total import during 1966-72 for completing 125000 tons=13000 tons.
Total weight of products from HMBP during 1966-72 =125000 -} 13000= 138000 tons.

col
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State
Nos. Wei- Total Tonnage as
necess- ght  Wei- per Bhilai PRODUCTION
ary per  ght steel Piaot
for  unit N ————— 66-67 67.68
Ei. Description 1 M, tons Wt in Tons:
NU- Ton f-_'A___|
Steel 1 Wt, in Tons. Wi. in Tons.
plant piecce Total Qiy. — P —y
HM M- QTY.HM M-
P PORT BP PORT
1 2 3 + 5 6 7 8 9 10 it 12 13
BLAST FURNACE
1. Scalecar . . 4 55 220 60 240
2, Coke leeding and
handling,
complete  with
electrics N 3 11 333 138 415 3 . 333 3 < 333

3. Charging equip-
ment  complele
with—

{a) Skip hoist wnth
clectrics 3 352 1056 100 300 3 350 706 3 700 356

{b) Bell and hop-
per Assly, h.ul\
electrics 3 125 375 170 510 3 250 125 3 300 75

(c) Stock-line indi-
cator with Elect-
rics . B 3 4 12 3.33 10 3 4 8 3 4 8

4. Blast  Furnaee
compleie with—

{m) Complete Fur-
nace Shell . 3 1008 3024 350 1030 . .. ‘e ’e .. .

(&} Cumplfle Fur.
nace ¢coa -
lem mg Sys. 3 scts 146 438 150 450 3 146 292 3 146 202

(¢} Furnace fittings
and mountings 3 sets 31 93 50 150 .. . " " oo

(d) Working  and
tapping pladorms 3 scts 456 1368 300 500 3 456 912 3 456 912

() Cast Louse
complete  struc-
tural steclwork. 3 sets 273 819 400 1200 . . . ..

{fy Flectrically op- 3 It 33 23 69 3 11 22 3 22 11
crated Mud Gun
{g) Tap hole drill 3 1 3 o35 1.5 .- .o . . . .

(4) Down Comers 3 sets 70 210 60 180 . . e . . .
(i} Bell valve . 3 23 69 20 60 3 . €9 3 . 69
{Jj) Dust Catchers 3 260 780 330 990 . . ve . . .

(k) Crude gas
mains, steam
and compressed
air lines, water
mains . 3 osets 425 12753 466 1400 . .. . . . "
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ment
PROGRAMME Pro-
cured
68.69 69-70 70.71 7172 indi-
Wi. in Tens Wt. in Tons ‘W1 in Tons ‘Wt in Tons oeJ;Iy
r A bl L A N r
QTY. HM M- QTY. HM IM- QTY. HM IM- QTY, HM IM-
BP PORT BPF PORT .BP PORT BP PORT
14 15 16 17 18 19 20 21 22 23 24 25 26
Import
3 .. 333 3 100 333 5 150 183 3 150 183 .
3 700 356 3 950 106 3 1000 56 3 1000 56
3 325 50 3 335 40 3 355 20 3 35 20 .
3 10 2 3 10 2 3 10 2 3 10 2
. . . . . -- . .. .e . . .o 3024

3 202 146 3 438 .. 3 438 .. 3 4318 .. .,
3 . .. - e e aa . .o e .n e a3

3 912 456 3 912 458 3 1368 .. 3 1368 . .

.. .. . .. .. .. . . . ve ve .. Bl9

3 28 5 3 28 5 3 28 5 § 23 5 ..
ve . . o .- . o - . . - . 3
. .. e e . . . . e . . w210
3 59 10 3 59 10 3 59 10 3 39 10 .
"™ . e e . . . . . . . e 780
. . . o . . e s . e e e 1275

8—11 M of I & S/65.
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5, Cranes end hand-
- ling equipment

{a) Lift for person-
nel and Joads . 3 22 66 6 I8 3

{b) Cranes

*(i) Winch house
crane of capa-
city 20 tons . 3 58 174 e 3 129 45

*(ii) Crab above
throat cap. 23
tons . . 3 B0 240

*(iii) Two motor
crab over throat
sheave platform
of cap. 10 tons 3 40 120

*{iy) E.O.T. crane
cap. 15 tons for
cast house . 3 8 165 39.3 118 3

- 3 80 160 3 80 160

120 45 3 130 35

G, Storage Yard and
Bunker Plant

Ore Loading
Bridge . ., 3 464 1392 1100 3300 3 .. 1302 3 392 1000

7. Plower (Turbo}

Imported

EQUIPMENT _FOR
HOT BLAST STOVES

1. Hot Dlast Stove
Shells complete
with  platforms
siairs, and other
struciural  steel
work . . 9 591 5311 400 5600

2. Stove mountings
sets

186 1674 200 1800 9 186 488 9 558 116

3. Hot Plast Main

and Bustle Pipe 3 83 249 60 180

.e .
4. Necessary pipings

for three stoves,

cold blast main,

clean gas main

mixed Blast and

low off mains Ssets 232 696 110 330
3. Stack of plate
steel . .

AR Y e

Pig Casling Machine

1. 2-Strapd Pig Ca-
sting " Machine
with * complete
structural  steel
parts, machine
equipment an
auxiliaries with
electrics - .1 435 435 750 750 1 435 100 1 350. @5




109

14 15 16 17 18 19 20 20 22 23 24 25 25
3 66 3 .. 6 3 66 3 . 66 .
3 149 25 § 15¢ 2 3 16 15 3 169 I3
3 160 80 3 200 40 3 200 40 3 200 40 .,
3 80 0 3 8 4 3 100 20 3 10 20 L
3 140 25 8 10 I35 3 150 15 3 130 15
g s92 500 3 892 500 3 BOO 592 3 1000 382 .
v e e e ee o seae e a0 .. 8319
g 58 116 9 558 116 9 558 116 9 558 116 1000
: oo . 249
. e e e ee e L 695
. e e e e 255
370 65 1 390 45 1 390 45 | 395 45




2. CRANES AND
HANDLING
EQUIPMENT

{{} Electric Three-
Motars overhead
crane with mag-
net of  carrying
capacity [0 tons

{ii} Hand operated
overhead crane
af 7.5 tons capa-
city . .

Two units eoch cons-
isting of one gas washer
and  ane  precipiiator

1. Gas Washer, with
internal  water
spray devices
water piping and
valves . .

2. Electro static pre-
cipitator  with
internal  equip-
ment, waterand
steam piping and
valves - .

3. Manually operat-
ed gozgle valves
for raw gas .

4. Butterily dampers

Manually operat-
ed goggle valves
for clean gas

b

. Selenium power
packs with auto-
matic  valtage
reguiation

o

Equipments  for
one additional com-
pariment far Coal-
g dower

bl

('} Propeller with
Huid drive .

{i/} Hot water
pump with elect-
rics . .

(iift  Cold water
pump with elect-
rics

45

35

15

35

35

Imported

30
36

30

30
36

30

30
36

30

Imported:

Imported

Imported

Imnported

Total weight .

21000

18500

2100

5200 3300 4000
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14 15 16 17 18 19 20 21 23 24 26
1 45 10 1 40 5 -1 40 1 40 -
" e ves e v e e - 15
6 30 e 6 30 - 6 30 6 30 N
6 36 " 6 36 . 6 36 6 36
6 30 6 30 6 30 6 30
4700 2600 5300 2000 5900 1400 6200 1100 13700
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Production of HM.B.P., RANCHI

PRODUCTION
Nos, Weight
neces-  per  Total 7
sary  unit  weight G667 67—68
sk Description for I M in tons,- A - A,
No. Ton Qty. Wt in tons Wt in tons
Steel —r— —
Plam HM Im- Qiy. HM Im- Quy.
BP port BP port
1 2 3 4 5 6 7 8 9 10 11 12

I COKE OVENS

1. Coal Handling Plant
Bunker Gates . . 48 0.500 24
10 -

—

. Si1eel Charging hoppers 5 2

b

40 mm. Resonance sc-
reens cap. 200T/hr. . 3 12 36

Lol

*4. Double roll  crushers
200 /br. . . . 3 15.00 45.0 3 30

*5, Hammer mills 200'1',’];1'.

to crush down tq BOY,
under 3 mm. . . 3 20.00 60.00 3 35

*6. Hammer mills to crush
down to 90%, under 3
mm. . . .

2 20.00 40.00

*7, Feeders for coke breeze
to roller mills 10T/hr. 2 1 2 e . .

*3. Smooth roller mills for
coke breeze crushing
8Tfhr. . . - 2 5 10 2 5 5 2 5 5 2

Mixing machines (Bleod-
ing works) 2000 fhr. . 4 13 52 4 26 26 4 26 26 4

10. il storage tanks . 2 e e o aer

9

v

{i. Belt conveyors . 1732 P .

metres
12. Chutes, Motars for the
equipment and gantries
for conveyors . . - 1012 1012 e e e e s - e

13. Electro magnetic [eeder

2. Coke OQuem Balleries
*|. Brancing steel work . 210 1t 2310 210 300 2010 210 1350 960 210

*2, Oven doors (without
brickwork) . . 420 3 1260 420 300 960 420 300 960 420

3. Charging hole frames 1050 0,050 52.5

4, Inspection hole frames. 2100 0.005 10.5 ‘e

5, Track for cokeoven 5385 2i0 20 - -

machines . . metres.
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For a 1 Million ton Steel Plant

PROGRAMME
A b
68-69 £9-70 70-71 7572
A, A, A A
h] r . ] r hl r .
Wt in tons Qty. Wtintons Qty. Wtintons Qty. Wt in tons Indigen-
—_— ——— —— \ r A ous

procure-

HMEBP Im- HMBP Im- HM Im- HM Im- ment

port part BP port BP port in

Tons.

13 14 15 16 17 18 19 20 21 22 23 24
" . . . 24
' ™ 10
25 11 3 26 10 3 28 8 3 30 6 .
52 13 3 35 10 3 4 5 3 42 3 .

42 18 3 45 13 3 54 6 3 56 4
20 20 2 25 15 2 9% 10 3 g 2 -
N . - 2
6 4 2 6 4 2 7 3 2 8 2 .
39 13 4 19 13 4 52 4 52 o
- . v«o Complete
set.

- . e Do.

. o 1012
e « Completely

imported.

1500 1810 210 1650 660 210 1950 360 210 1260

450 810 420 600 600 420 900 360 420 1260
52.5

'™ 10.5

210




il4

1

12

6. Trolly wires for coke
oven machines, struce
tural steel work, motors
and other sieel works, 1972 1972

Rich gas healing equipment

7. M.5. gas distribution
mains under the ovens

8. Gos main from by-pro-
duct to cokeoven plant

3 0.100 0.300
6 0.050 0,300
6 0.200 1,200

9. Gas pre-heaters
10, Explosion flaps
11. Double seal pints
12, Nozzle pinings . . 432

i3, Cast iron waste gas fit-
tings . . . . 222 9.150 33,300

14, Reversing winches ] 15 90

I5. Cast iron connection
IXCS - - .

414

16. Gas isolating valves 6 0.300 ]1.800

Clean gas heating cquipment

7. Gas distribution main
1100{90¢ mm.

18. Gas isolating valves 6 0.300 1.800

6 0.030 0.300
6 0.200 1.200

19. Explosion flaps
20. Double drain pots

21. Connecting pipes dia.
200 1o gas distribution,
maint and connection
boxes . . . 222

6 48.000 288.000

22, Gas collectiog mains
width [600 mm. .

23. Mild steel flare pipes . 12

24, Ascension pipes . 210 0.900 189.000
25. Four gas mains from

the collecting mains

up to the connection

poinis to by-product

plant . .

_25. Chimney 90M height . 3

27. Blast Furnace gas mains o

28. Belt conveyor . B 93 s
metres

29, Equipment for test coal
feeding of charging car
at the battery cng. . 1 set 2.500 2.500

210

288

43

144

10
6 30
6 288
210 + 45

144

210
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13

14 15

19

20

21

22

23 24

121.5 210

90

210

b5

288

i35

15

54

210

90

288

189

~ 1972

... Complete
set.

Dao,

0.300
0.300
1.200

.. Complete
set,

33,300

- Complete
set.

1.800

Complete
set,

1.800
0.300
1.200

e Complete
set.

Compleie
set.

Complele
set,

Do.
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30, Eqmpmcnt for heaung

up . B vr 0,300 0.300 e e o e
31. Drinking - water and
quenching water maing aue [ voo e aie e
32. Motors and other struc-
tura)l work . . - [
3. Coke Ouen Machines
*], Pusher machines . 4 130 520 4 200 320 4 . 200 320 4

*2, Coke guide and door
extractors . . . 4 28 112 4 5 56 4 56 56 4

*3, Coal charging cars . + 49 196 4 49 147 4 93 o8
*4. Quenching cars . . 4 55 220 4 55 165 4 55 165 4
4. Quenching Plant

1. Quenching LOWErs
{equipment) . . 3 13 39 -

2. Quenching waler tanks 2 7.5 15 e e e .

3. Centrifugal pumps 200
Ma3jhr. 25 meter lead. 6 1.500 9.000 - - -

4. Dainage pumps . . 2 0.500 1.000 e .- s -
5. Single rail terpher grabs 2 . [ .

6. Fixed travel heams for
telpher . 2 e e . -

7. Wharl gale :qu:pment
{gatcs) . 175 0.271 47.42 175 47.42 .. 17547.42 ... 175

8. Coke guide plates . 175 e e e o
metres .

5, Coke Screening

1. Resonance Screems 200
Tihr, for 100mm . 2 12 14 2 10 14 2 14 10 2

*2. Double roll crushers 9

60T /hr, . - . 2 15 30 2 15 15 18 12 2

*3, Clawifying screens 200
Tihr. . . . 2 26 52 2 45 7 2 45 7 2

4, Pormblc \-lbraung fccder
50T /hr. 1 0,750 0,750 1 0.750 1 0.750 1

5. Capstan plant for coke
tracks - . . 1 2.000 2.000 I 2.000 1 2.000 .. 1

6, Dust extraction plant
consisting of:

{a) Ccn!rlfugal exhaus-
ter -

(&) Cemrll'ugal pump .
{¢) Dry separators .
() Wet separators

(¢} Stacks . . .
(g} Worm conveyors
{4} Piping ete, . v

K M P R e e
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13 14 15 16 17 8 - 19 20 2] 22 23 24
aer e e - ee ™ f f . 0.300
an - - - o e e e s . ... Complete
set.
e . . .. N o . [ e . Do.
260 260 4 300 220 4 390 130 4 390 130
84 28 4 84 28 ¢ 112 112 -
98 98 . 4 128 68 147 49 147 49
110 110 4 165 55 4 165 55 163 55 -
- . e Complete
set.
- . Do.
o . - . . . . 9.000
. .- . .- 1.000
. . Complete
set.
.- Do.
47.42 175 47.42 175 47.42 175  47.42
e . w. Complcie
set.
16 ] 2 16 8 2 18 [ 2 20 4
20 10 2 25 5 2 26 4 2 28 2 .
45 7 2 45 7 2 48 4 2 50 2 e
0.750 1 0.750 10.750 1 0.750 -
2.000 1 2.000 1 2.000 1 2,000 ae

o Complelc
et
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7 8 .3 10 11 12
7. Belt conveyor  with
necesanry chutes, motors 406 e . .- .-
ete. . . . . hetres
By-preduct  plant
*Main component paris for
disintegrating and
rectilying towers o e 7750 7750 ... 300 7450 ... 450 7300 -
Total weightin tons . ... . .- 2000 11800 .., 3200 10000 ..

Total weicht of equipment
required for | million ton
steel plant in tons . 16300 Tens.

Note.~Ttemns marked with asterisks are included in D.P.R.
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13 14 15 16 17 18 19 20 21

22 23 24
s s ae N os ey s ' - Complete
et
J00 7050 ... 1000 6750 ... 1300 6250 2150 8600
3600 9600 ... 4600 8BGO0 ... 600D 7200

7500 2700 3100
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Opzen

5L No. Description Nos. Wei- Total
neces- ght  weight

PRODUCTION

sary  per in 66-67 67-68

for Unit Tens AL - A, ~
1.M, Wt. in Tons. Wi, in Tons.

Ton — y r

Steel QTY, HM. IM- QTY, HM- IM- QTY
Plant P PORT BP POR

1 2 3 4 5 6 7 8 9 10 11 12
STEEL MELTING SHOPS

1. 80-ton Open Hearth

Furnace (excluding re-

fractories complete 4 B4 2176 4 176 400 4 176 400 4
*2, 1100-ton Hot Metal

Mixers (excluding re-

[ractories) complete . 2 251 502 2 200 302 2 302 200 2
3. 40/50-tons L..D. Conver=

ters (excluding refract-

ories) complete . . 3 305 915 3 305 610 3 305 6i0 3
*4, 80 tons Hot Metal

Laddles . . . 20 22 440 20 300 ]40 20 340 100 20
*5, 50-tons Mixer Metal

Laddles, . B . 4 14 36 46 10 50 4 4
*G.90-tons Teaming Laddles 8 22 176 88 88 110 66 ]

24) 30-tons 2 15 13.8 208 15 63 140 15 100 108 15

( ) Stogpcr rodl l'or

240 57kg. 14 250 14 240 14 W 240
8. Laddles Stands ., . Pairsl2 8.7 104 12 12 . 2
*9, 6 cu, m. slag pots ol'

Hemaltite iron 30 7.8 232.8 30 200 3,28 30 200 3,28 30
10. Slag Pat lifting Rigs. 30 1.9 58 30 30 30
11. Hot Metal Cars 80 T

laddles . . . 17 35 595 17 350 225 17 385 190 17
12. Slag Pot Transfer Cars, 15 15.5 232.8 15 160 72.8 15 180 52,8 15
I3, Convertor Pouring Cars. 3 60 180 3 180 3 180 3

*14. Slag Pot Cars for use

under the O.H. furnace 4 17.5 6€9.9 4 30 39.9 4 59.9 10 4
13. 90-ton ingot ears . 60 21.3 1280 60 213 1067 60 426 754 60
*16. Scrap l:hargmg box

transfer car . 40 7.8 310 40 310 40 310 40
17. BufferCars . . 8 8.2 6 8 B 8
18. Scrap - chute transfer

cars. . 3 14 42 3 3 3
19, 10 tons weight hoppers B 4.6 28 6 - [} - “ G
20. Gates fer Overhead

Bins . . . 6 2.1 13 6 [} G

21, Handlin  aystem for
addition . . . e 100
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Hearth
PROGRAMME
68-69 §9-70 70-71 71-72 Indigenous
—————————— 'y A A
(4 — ~ Procure-
Wit. in Tons Wt. in Tons Wt. in Tons. Wt in Tons. ment,
. A
HM IM-  QTY. HM IM. QTY HM IM-  QTY. HM IM-
BP PORT BE  PORT BP PORT BP PORT
13 i+ 15 16 17 i8 19 20 21 22 23 24
376 100 4 400 176 4 500 76 4 500 76 1600
402 500 2 450 52 2 450 52 2 450 52
610 305 S N5 200 3 815 100 3 815 100
340 100 20 400 60 20 43¢ 30 70 430 30
50 4 50 5 50 4 4 50
110 66 8 132 44 8 164 12 170 6
140 Ga 15 108 15 208 15 208
14 .., 240 14 240 14 240 14
12 12 12 104
212 208 30 212 20.8 30 222 10,8 30 222 1048
. 30 30 30 58
465 130 17 495 100 17 545 56 17 545 50
200 32,8 15 220 12.8 15 230 12,8 15 220 12.8
&0 170 3 120 60 3 170 10 3 170 10
59.9 10 4 599 10 4 59,9 10 4 59,9 10
852 428 60 1000 280 60 1100 180 60 1100 180
.. 310 40 . 310 40 150 160 40 200 20
o o 8 8 N “ 8 66
. 3 3 3 42
" 6 e " 6 e - 6 " » 28
" 6 - e 6 . 6 - 18

100




22, Cast steel charging
boxes. . . . 160 23.3 372.8 o e o

24. Serap chutes for L.D.
converlor scrap charging 20 0.95 19 e ‘e

24, Charging boxs for
fluxes . 10 0.8 g e [ N -

25. Weigh Bridge(so-mns)' 1 13 13

26. Weigh Bridge (30-tons) 1 9 9
27. Weighing  Machines

(80 tons} . . . 2 il 22

28. Weighing mactines

{1 ton) . . 3 0.66 2

29, Laddle drying stands 8 ] 48 - e e o
30. Stopper Rod Dries 3 17 51
31. Preumatic Hammers , 2 8.3 16.6 .
32. Floor charges 2 75 150 2 w130 2 150
33. Passenger and Frc:ght

Eift (10 tons) 1 42 42
34. Dolomite Thrower . 1 5 5
35. Rotary Compressors . 3 4 12
*36. 130432 i

e O V™I, 0i8 496 2 248 28 2 40 %
*37. 80720 tony teeming

craties . . :
*34. BO/20 ¢ I-ItMtl

Cranes T HOEML 0 0 s0 2 10 10 2 0 M
'39. 130732 tons Mixer

Metal Cranes . 2 190 380 2 190 190 2 340 40
*40. 12/5 ton Crane for

Handling scrn:; :hule: 1 31 31 1 25 6 1 28 3

. 12/5 ton C ¥

ch:lrgmg to rc::lrllleveorlx-;gn.‘p 1 44 4+4 1 34 10 1 36 8
*42. 40/8

P Ging Ton Semiportal o 66 1 50 16 1 56 10

*43. 10 ton Travelling Crane 5 9.6 48 5 34 4 5 38 10
*44, 5 ton Br:cket cranes

for O.H. R 1 24 24 1 . . 1
*45, 20 T. Dogging Cranes 2 118 236 I 118 118 1 166 70
*46. 10 T Travelling Crab. 2 97 194 1 a7 a7 2 144 50
47. Mould Cooling Beds 2 347.5 695

48, Poriable Moutd wash
spray Guns and for
resorvoirs . . . 482 4.3

49. Mould cooling tank . 2 I3 26 e . . e




13 i 15 16 17 18 19 20 21 22 23 24
- 372.8
. N . 19
.- . ' 8
import
import
import
mpor
.. . o voe 148
- . 16.6
50 100 2 75 75 2 175 25 125 25
import-
import
470 76 2 450 46 2 470 26 470 26
300 40 2 320 20 2 320 20 320 20
350 a0 2 365 15 2 370 10 370 10
28 3 1 28 3 1 28 3 28 3
40 4 1 40 4 1 40 4 40 4
60 6 1 [t]4] 6 1 61 5 61 5
40 8 5 42 6 5 44 44
. 1 o i . . 24
188 50 t 210 26 1 220 16 230 6
154 40 2 164 S0 2 174 20 184 10
e ‘er v . van . . s 26

9—I11 Mol I & §/65.
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Stripper bay

*50, 40 T stripper crane . 2 256 512 2 e 512 2 200 312
*51. 10 T EOT Cranez . 2 Io 20 2 15 5

32. Mobile Compressor . 1 1 1.3 1

15 3

Serap yard

*53. 105 T EOT Crane . ! 70 70 1 50 20 1 60 10

54, 10 T Semi-portal erane 2 30 60 2 30

-]

30 2 50 10
Skull cracker
*55. 50/10 Ton EOT Crane 1 94 94 1 50 44 | L] 24
TOTAL WEIGHT 11200 3200 4500
Rolling Mills,
*Rolling Mill Equipment 46000 300 45700 2500 43500

Note.—Ttems marked with asterisks are included in D.P.R,
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13 14 i5 16 17 B8 19 20 21 22 23 24
300 212 400 112 470 52 2 490 22
17 3 2 18 2 2 I8 2 2 18 2
- 1 1 1
65 5 | . 5 63 5 1 635 5
55 5 2 55 5 2 355 5 55
80 14 1 84 10 1 a0 4 1 90 4
GO0 6700 7500 7600 1,550
4000 42000 6000 40000 8500 37500 12500 33500




ANNEXURE ‘D
Boiler Industry
3rd Plon target e Rs. 29 croresfyear by 1965/66
Anprax.  Break-up
(7} Industrial boiler .+ Rs 9 croresfyr.
{(#} Thermal Station boiler .. Rs, 20 crovesfyr.

Annual capacity
81, No. Name of firm Type of boiler ~— A

— Remarks
Na. Value
Rs,
1. Texmaco, Calcutta (Combus- (4) Lancashire/Cor- 50 25 lakh Vertical—100 lbfin pressure; 250 to 8,000 1.
tion Engg., USA). nish{Economic Ver» of stcam per hour. Lancashire—upto 230
tical,

1b.fin® pressure; 10,200 Ibs. of stcam per
bhour @ 212°F.

(Industrial) Cornishe!50 1b.fin® pressure; 3,790 1b. of
steam per hour @ 212°F.

Economic—225 1b.Jin? pressure: 24,000 b, of
steam per hour @ Z12°F,

{¥) Watertube boil- 25 1251akh  Upto 400 Ib./in.? pressure; upto 73,000 1b,
ers {Industrial). of steam per hour,
{In production}

2. Walchandnagar Industries, Watertuhe  boiler 6 30 Ikl Upto 400 Ib.fin® pressure; upto 75,000 Ibs,
Dist. Poona (Skoda, Czecho-  (Industriai), of steam per hour.
slovakia), {Ra production)

921



. K.C.P., Madras (Fives CAIL,

France).

. I.8.G. Yamunanagar (John
Thompson, U.K.)

. A.V.B., Durgapur (Babcock
and Wilcox, UK).

. Nestler Boilers, Bombay
{Standard Kessel, West
Germany).

7. Structural Engg. Co. Bombay
(Coclran & Co., UK].

Watcrtube boiler

(Industrial).

{a) Watertube boiler
(Industrial).

(6) Thermal  Stn.
boiler.

{a) Watertube boiler
{Industrial),

(6) Thermal Stn.
boiler,

Package type boilers
& baby boilers.

(a) Vertical boiler
(Industeial).

(%) Horizontal boiler
(Industrial},

6 30 Iakh

20 100 lakh

1 60 lakh

15 107 lakh
8210 tons
including
bought

2 | out items 200 lakh

- 25 lakh

200

Upto 400 Ib.fin® pressure; upto 73,000 1b.
of stcam per hour.
(In production)

Upto 400 1b.[in3 pressure; upto 75,000 Ib.
of Steam per  hour,

Upto 30 Megawatt at present; 650 1b.[in®
pressure.,

(In production for Industrial Boiler. Ready

to accept order for thermal).
Pressure upto 1,000 Ib.fin.2 600 Ib. to 73,000
lb. of stcam per hour.

Upto 100. Megawate at present; Can go
uptc  higher range.,
(In production)

From 250 lbs. to 9,000 lbs. of stcam per
hour.

{In production)

From 250 1b. to 9,000 1bs. of Steam per hour.

100 Takly From 4,800 lbs. to 27,500 Ibs. of steam per hour.

{C.G. taken—expected to go in production
by end.of 1964).

L3l



Annual Capacity

SL No. Name of firm Type of boiler — Remarks
No. Value
Rs.

8. Karan Chand Thapar and {s) Package type Upto 20 tons of stcam per hour; 250 Ib. fin®
Bros., Calcutta. (Industrial). 200 pressire, .
(Steinmuller,West Germany). (&) Industrial boilers 270 lakh 20 to 70 tons of steam per hour; 450 Ib.fin®

(¢} Thermal  Stn. 70 pressure.,
boiler. Upto 30 Megawatt—but may go upte 50
M.W. or little above by 1970/71 (C.G.
o taken—expected to be in production by
1965).
9. National Steel Equipment Co., Industrial boiler 30 151akh From 150 1bs, to 3,000 lbs, of Stcam per
Bombay (Wansor Construc- hour; working pressure ranging from 73
tion De Matenal, Belgium). Ib.Jin? onwards.
(C.C. taken——ecxpected to be in production

by end of 1964.)

10. Indusirial and Agricultural Tlue tube boilers . 12 lakh 15,000 kg./hour.
Co., Bombay. Siller and (Industrial). (C.G. recently cleared—Accepted order for

Jammer (West Germany).

11. Public Sector Plant at Tiruchi, Thermal
Madras (Techno  Export, boilers.

Czechoslovakia).
stage).

Station 40,000 tonsfyr.
including bought
out items (st

supply of bollers—Expected to go in produc-
tion by end of 1964.}

1,800 [akh Upto 660 tons of Stcam per hour—200 Mega-

watt. Plant to come into production by
end of 1964 or early 1963.  First two boilers
likely to be delivered by March, 1966.

8al



ANNEXURE ‘E’
Heayy Electricals (India) Limited
New Delhi

The Power & Electrical Equipment required for the setting up ol a
Steel Plant could be Dbroadly divided into the following ETOUpSs : —

(i) Boilers for Steam Genceratidn.
{iiy Turbo Generators for Power Generation..
(iii) Turbo Blowers for Blast Furnaces and other uses.
(iv} Various AC & DG Electric Drives including Motor-Generator Sets
far operation with the Mills.
(v) Starting & Control System for the Drives,
(vi} Rectifier Equipment.
{vi[) Power & Distribution Transtormers.
{1iii) Metal Clad Switch Gear both for High Voltage and for Low

Voltage.
{ix} Completing itcms such as Electro Magnets, Limit Switches, Selsyn

Motor System, cic.

2, The position regarding the indigenous availability of (h
went in the Fourth Plan perioad is discussed belaw:—

es¢ Equip-

(i} Bailers for Steamn Gcrm(a!r'on.-—-l-‘nr the one million ton produc-
tion stage in Bhilai, three Boilers of 150 fons per hour capacity each
operating at 40 atm., 450°C have been msm!lgd. _Tue size of the Boilers
in a Steel Plant would dcl_Jeml upon whglhcr it will have its own Captive
Power Plant or not. Doilers of the size of 150 tons capacity can be

s. A.V.B.,, Durgapur and M/s. LS.G., * Jagadhri

manitfaceared by M( )
(Yamuna Nagarj and he Plant heing sct up at Jﬂmshcdpu_r by “Thaper-
Steinmullers.  Boiler manufacturing capacty will Jalso availabie at “ihe

Unit at Tiruchi but in this Plant it is proposed to con.

Pablic Scctor . 2 g ity
centiate on Boilers of larger sizes vit., 250 tonr capacity and ahove.

(i) - Turbo Generators—Steam Turbines and Turbo Generators of
sizes 12 MW, 25 MW and 55 MV will fall within the production range
ol the Heavy Power Eguipment Plant at Rall‘lﬂdlﬂﬂd.[‘?pllrf.lm (Hydega-
bad). This Plant is desgned to meel the demamg.s aTising i the coun-
try for such Turbo seis. The manufacture of 12 MW Tuwbo set wijl
start in the second half of 1965 and the requirement of Steel Miils can
be delivered from early 1967 onwards.
er o Blowers—The Turbo Blowers consist of two parts—uiz,,
Stealgu)T{x‘:‘l:iI:les and Blowers. For the Size of the Blast Furnaces in.
stalled at Bhilaj, Steam Turbines having an output of 10,000 Kiy
have been provided for drivin the Blowers. As stated earlier these Tur.
bines fall within the range of manufacture at %‘e[. Heavy Power qugip.
ment Plant, Ramachandrapuram (H}'de'a_;ld). eliveries of these Tuyp.
bines could be effected lrom earI{' 19bd- ’{" tegard to the Blowers
manufacturing capacity has not yct e"l“ cn:;op;zd” so far in any of the
feres Tn- i, dhe fact 1L, the echiology of mamuiacure of
¥ i i o » ricals .
Turbo Blowers is allied to_that e scope OF manufactur'}é I th? ;{a;‘a?

i si within ¢ C
proposed the 1(11;}[;:;01:'“3 pmduction of Turbo Blowers for Secel aha
129

chandrapuram
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and other large Industrial uscs, From our analvsis, we feel that the
production of Turbo Blowers could hest be developed at the Riuma-
chandrapuram Plaut as the facilities that will be provided for the mavu-
facture of smaller Turbines could be used o a large extent for Turbe
Blowers. There is likely to be a steady demand for these Blowers and
it is essential that specific provision, should be made for this e in the
Machinery programme. The manufacture of Turbo.Blowers at the
Ramachandrapuram (Hvderabad) Unit is Dbeing considered in i1s second
stage of development. The Deptt. of Iron & Stecl have indicated 10 1he
Heavy Electricals certain preferred sizes of Blowers and the feasibility
of manufacturing thesc sizes of beipg examined in consultation with
the collaborators. As there will be some time lag hetween the com-
mencemient of manufacture of Turhines and Blowers it may Dbe ncces-
sary to import for the first few sets the Blowers from the (;;.l{ulmr:nlurs’
Works o march with the Turhings thut thay be mwade in ladia.

(iv) AC & DG Electrical Drives and Generalors.—A Steel Plant ealls
for a variety of Electrical Drives and Generators AG-Synehranons, Indue-
tion Squirred Cage with dillerent dutyeycles and of sizes ranging from
fractional horse power to 12,500 KW, D.C. Motors and Cenerators upto
4,500 KW which include Motor-Generator Sets also. In the million ton
stage of Bhilai, the total installed capacity of the Flectrical Drives is of
the order of 195000 KW broken up as follows:—

(a) AC Motors — Above 150 KW 80 Nos, 75,000 KW
(b) AC Motors — DBelow 150 KW 3400 Nos. 24,000 KW
(c) DG Motors — Above 20 KW 250 Nos. 95,000 KW
(d) DC Motors -— Below 20 KW £0 Nos. 1,000 KW

Torar . 3810 Nos. 1,935,000 Kw

The ahqrc list includes some of the most cn:np[icnlcd Motor Gene-
rator Sets with Three, Four and somelimes even Five Units coupled to-
gether. The division of the AC and DC Motors hetween the smaller
an(_l_h_lgher ranges correspond gencrally to the division of manulacturing
facilities between tle H.E.(DLL. and ‘the privately owned factories. In
reard to the Luger sizes which form the bulk in a stecl mill amd
which are the complicated items, the estimated demand will he about
.!.30_ antm's totalling 1o 170,000 KW for a million ton Sweel Mill as in
Bhilai. If the aim is to provide facilities for an annual installation of
2 million tons of steel mill cquipment the demand for Electrical Drives.
and Generators in the higher ranges of AC & DC will be of the order
of 600 pieces annuvaily totaliing to about 310,000 KW. The Total in-
stalled capacity that will he available in the sanctioned schemes of
}?hQPaI and Hardwar for this range of equipment will he about 740,000
;\‘5"- ‘The Hardwar Plant, which will have a production capacity of
15,000 KW annually, is being designed to mect essentially the require-
"ITBMS of the Steel Mills and to provide the Elcctricals to match "with
i’e PTOduleon rogramme of the Heavy Machine Building Plant, Ranchi.
1/s.  Assaciate Electricat Industries of U.K. who are assisting us in
,lhe Bhopal Plane is also an experienced firm in Steel Mill Electricals
apd It will be possible for Bhopal to draw this know-how from AEI
when nceded. In fact, we had planned for a substantial production
at Bhopal for meeting Bokaro’s requirements.

While the manufacture of Electric Motors at Bhopal has already
c’ammcnced. production of Motors is expccted to start at the Hardwar
Plant from the end of 1965 or carly 1966 starting from the smaller
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sizes. Large and complicated equipment such as those required for mill
drives. Motor Generdtor Scts could be expected from this Plant from
the end of 1967,

In regard to AC Motors below 130 KW and DC Motors below 20
KW no dificulty is anticipated in meeting these Demands; the' privately
owned industrial units are equipped to meet this demand.

In this connection a question may arise whether the capacities avail-
able at Bhopal, Hardwar and the pﬁ\':nc units will he enough to meet
the country’s requirements of Motors will include other essential de-
mands such as for cement mills, sugar mills and other industrial uses.

The Working Group on Power have asessed “the averall require-
ment of  Electrical  Motors—both hlg and  amall==in he Fourth  Flan
period and bhave made recommendations regavding the additionnl eapas
city to be provided in the Fourth Plan. What we would like to bring
out here s that the specipl, requirement of  Electrical  Machines  for
Steel Mills are being provided lor.

As already stated that Motor manulacturing programme at Hard.
war s ovientated meeting the full requirements of Heavy Machine Build-
ing Plunt and hence it may be taken that the requirements of Electric
Motors  und  Motor Generator  Sets for Steel  Mills will be  the first
charge on the capacity being developed at the Hardwar Plane.

(v) Control System for the Drives—The scope of manufacture at
Hardwar and at Bhopal include the starting and control equipment lox
the Electrical Maclines. The Motors supplied from these Plants will,
therefore, he complete with their respective controls, There may, how-
cver, be some special contral systems that may he needed to suit
individual requirements in the steel mills which could not be manu-
factured in these Plants. There are a number of such items but in
terms of their value, they may not be substantial. It will be diflicult to
single out thesc items at the present stage of this examination. Many
of these Special Controls will fall within the definition of *Industrial
Eleclronics’” and are not within the scope of manufacture of Electrical
Equipment. It may be necessary to develop fadilitics for the manulac-
ture of these Speaial Controls used extensively in Steet Mills.

) Rectifier Equipment.—The Bhopal Plant is cquipped for the
m:}nufncture of the larger sizes of Rectifier Equipment, A number of
privately owned industrics are also taking up this line of manufacture.
No difliculty is. therelore, anticipated in regard to mecting the require-

ments of Rectifiers for the Afcrallorgical and Chemical Factories in the
Fourth Plan.

(vily Power Transformers, Distribution  Trausformers and Switch
Gear.—Adequate capacity is being developed in the country for meeting
the requirements of Transformers and Switch Gear. The Transformers
are comparatively in the smaller ranges and are already being pro-.
duced in India. The High Voltage Switch Gear requirements will be
most in 11 or 6.6 KV depending upon the design of the power system.
In this connection it may Dbe pointed out that the Project Report for
the Nokaro Steel Plant provide for 11 KV Switch Gear with a rupturing
capacity of 600 MVA. Presently no manufacturer in India supplies 11 KV
Switch Gear with this high fupturing capacity. It was not also clear
whether such  high rupturing capacities are neccssarv. A.E.L's design
that is Dbeing adopted at Bhopal goes up to 850 MVA at present. It
is proposed to taﬁe up the manufacture of a Il KV Switch Gear of
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500 MVA rating in the course of the next twofthree years. It is also
possible that M{s, Tata Merlin and Gerin, who are setting up a
unit for the manafacture of Switch Gear may be able to offer Switch
Gear of high rupturing capacity.

(viii}y Completing Items—There are a vaviety of completing items
listedd on the “Electrical’® side which are required in a Steel Plant. Part
of them are available in the country. A wmore detailed examination
will, however, be necessary on these items to ensure that manufacturing
facilities are provided in the Fourth Plan. In terms of value, however,
these completing items will not be sizeable.

General —We have not included under the *“‘Electricals” the Elec-

tric Melting Furnaces as they may fall under a different category.

Dated 2nd July, 1964, (5d.) V. KRISHNAMURTHY,
Chicf, Planning & Development



ANNEXURE T

NOTE

We have broadly analysed the Mechanical and Elcctrical E

) e ; quipments required for a one million ton i i
categories under the conditions mentioned helow: plant into [ollowing

{a) While making the classification, scparate lists and tonnages are not indicated fk i
tists will follow showing thesc. or want of time, Subsequent

(b) Ail tonnages are bassed on Bhilai Stcel Flant figures,

{c) Al structurals directly going into the equipments arc shown as machinery items,

P ‘ N
are not included in this list, ure building structurals

{d) All electrical items are not shown separate and wherever they are directly mounted on equipment i
is included in the mechanical items, quipment, - thair tonnage

€61



Metallurgical equipments required for One Million tone plant and produsiion capacity Indigenous VIS-A-VIS
Foriegn Imports for the year 1966-72 (5 years)

31 No. Broad Classification of Total Cost Namesofindi- Year Actual Import Indi- Total  Balance Remarks

Equipments tonnage genous manu- pro- compo- genous Col. 7, tonnage
or other facturers duc:  nents compo- 8 & 9 reqd.
forms of tion  forcol? nents for for
indica- Col. 7& Im.T.
tion 8 Plant.
1. 2 3 4 5 6 7 8 9 10 11 12
1. Blast Furnaces . . . 21,000 (1) H.M.B.P., 1967 21,100 210 5,200 7,510 13,700

HE.C.Lid, 1968 3,300 330 4,000 7,630 13,700
(Onlymachi- 1969 4,700 470 2,600 7,770 13,700
nery compo- 1970 5,300 530 2,000 7,830 13,700

nents.) 1971 6,900 690 1,400 8990 13,700
(2) UTMAL 1972 6,200 620 1,100 7,920 13,700
Mainly struc- ‘
tural compo-
nents,

2. Coke Ovens . . 16,300 .. 1967 2,000 200 1L,200 15400 3,100

1968 3,200 320 10,000 13,520 3,100
1969 3,600 360 9,600 13,360  3,i00
1970 4,600 460 8,600 13,660 3,100

F¥E1



3. Steel Melting Shops

4. Rolling Mills

11,200 H.MB.P,,
H.E.C. Ltd.
(Oaly machi-

nery compo-

nents.)

46,000 (1) HM.B.P.
H.EC. Ltd.
(only Machi-

nery compo-

nents).

1971
1972
1967
1968
1969

1970
1571

1972
1957
1968
1969
1970

1974

1972

2,500
4,000

6,000

8,500

12,500

600

750

320

450

600

670
750

780

50
250
400

600

13,800
13,950

9,870
10,100
10,250
10,320
10,400
10,450
46,250
46,250
46,400

46,600

46,850

47,250

¢gl



Different Items of Mechanical equipment categorywise as oblained from Bhilai list

SL No. Items Nos.fsets  Approx. Cost Availability {from Remarks
A,

tonnage — —_
HM.B.P. Indigencus Import

I A R

._._._.
e

Pump (Low capacity) . . . . 196
Punip (High capacity) . . . .23

Acid pump . . . . . . 41
Conveyors . . . . . . metre
Tanks iby products and water) . . 124

Trippers . . . . . . . 8
Winches . . . . . . . 7
Hoists . . . . . . . 210
Tackles . . . . . . . 24'2
Trolly . . . . . . . . 97

Fans, ventilators, conditioners . . 1359
Bin gates and screw feeders .. . 318
Welding equipment . . . . 99
Transfer trucks . . . . . 85

981



16,
17.
18.

19.

20.
2i.
22.
23,
24,

+25,
26.
27.

28,

29.

30.

' E.O.T. cranes light . . .

Do. medium . .

Do. Heavy .

Hand operated cranes Jick cranes light

medium .

Laboratory equipments and measuring instru--

ments/equipments. . . . .

Coke oven equipments . . .

By-products other than tanks .
Valves . . . . . .
Machine tools light . . . .
Machine toals heavy . . . .

Furnace with transfer . . .
Misc. items . . . .
Casting and forging for blast furnace

Laddles . . . . . .

Pig casting machine . . . .

Ore bridge . . . . .

4

.

82
174
28
108
382
493
2375
186
735
617
879
46
5196
464

80

1 set
(52 items)

1

Le1



51, No. Ttems Nosfsets.  Approx.  Cost. Availability from Remerks
ronnage r_H.M.B.P. Indig:nous Import )
31. Slag laddle car sprinkling installation with
14 items . . . . . . . lset
32, Electric Loco, . . . . . 1
33. Diescl Loco. . . . . 24
34. Road making and Repairing equipments . I2sets
N 35, ‘Tar Preparatory installations Iset
36. Roll turning machine . . . I
37. Motor repair and maintenance . 2
38. Boiler with accessories and turbines 9
39. Chemical purification plant Iset
40. Platforms and dump cars . . . 173
4]. Trucks and tractors . . . 90
42. Firelighting cars . 2

Note.—All electrical equipments required for the above which will either be procured from H.E.L., Indigenous sources er importucd

are included in the above items.
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