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1. The Activity Targets

The overall target for this continuing activity is the development
of a minimum number of Indian agricultural universities in representative
areas of India; each university 1s to consist initielly of Agriculture
and Veterinary Science Colleges and a School of Basie Sclences and
Humanities and to include within a few years, Golleges of Agricuiturad
Engineering, Home Science, and Graduate Studies, It is presently
projected that such universities in seven states, organized on the
UeS. lend-grant college pattern, will need, in addition to sdministrative
personnel, 40 deans and 165 professors with doctoral degrees and 2,000
other stafi members, half of them with ilasterts degrees. Total
enrollment will be about 14,000 undergraduate and 1,400 graduate students.
Plang provide for a main library for each university, with at least
30,000 bocks and 200 journals, and textbooks adapted to Indian conditions
for ail students.

Within the first three years of project lmplementation it is
expected thaet agricultural research programs in ithe assisied states
will be directed by the universities. A main experiment station
manned by the college personnel shown above is planned for eaech
institution along with about 4 sub-stations each where limited staffs
will do research work. lajor attention will be given to solving
current problems impeding Indien agricultural production, especially
for food crops.

It is expecied thet within six years of its establishment, each
university will be capsble of administering the extension education
programs of its state. Such programs will regquire a total of 5,000
extension agents sach serving an average of 7,200 rural famiiles;
and 100 or more subject matter specialists, In addition to modern
techniques, considerable aitention must be given to administrative
organizations, sociclogical matters, youth activities, etec,
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Aericultural Universities Development

It is expected that the full integration of teaching, research
and extension, and the coordination between coliepes will add at least
50i to the efficiency of the existing facilities. iievertheless, these
prysical facilities, if they are to accommodate the enlarged student
body and statt and to conduct necessary research on & suiteble scale,
must be doubled during the next four years.

Contimuance of efforts to develop an egricultursl university in
any particular State will be determined by the [fission by mid-1964.
For this purpose, the Mission is engaging an expert consultant to
study the conditions in each of the seven States now being assisted,
and recommend those to which essistance should be continued. The
need for 1965 and future fiscal year funds for each of the present
Contractors will be based on the findings of this study,

2, The Course of jpction

A V.S, university will provide to each Indian university
continuing to be assisted from six to nine specialists annuaily
in university and college administration and eritical technical fields
and U.S. training in administration and key technical fields for eight
to ten Indian staff members. The future financing for procurement of
limited amounts of scientific books and equirment not available in
India is currently under discussion with the Govermment of India.

The Y.5. specialists will not occupy administrative or technical
posts, Each is to serve as advisor to an Indian official who will be
on the job at the time the specislist is furnished, The specialists,however
will conduct special demonstrstion, tesching, end research projects
as meens of establishing the values of such projects and of iraining
Indian staff and students, Special atiention will be given to training
within Indis to meet the future needs of the new universities, and thus
make it possible to 1imit U.S, training largely to key staff members.
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The work of the U.S. universities will be coordinated by the Tne U.P, dgricultural University started from the ground in 1960

Iission's Agriculture Division, which provides policy guidance and graduated its first students in 1963, At the other six universities,

to the activity and serves as lidson between the contractore, fthe made up by combining existing colleges, tue teaching programs mist yet

01 and other Mission offices. be converted to the U,S. land=-grant system, In varying degrees (10% to

100%), the State agricultural research programs have been transferred to

The States, witn GOI assistence, are expecied to mect all the universities, 4s yet, the administration of agricultural extension

Indian staff salary costs and provide for the opersation and programg in the various States has been assumed by the new universities

maintenance of university facilities. The current annual in only limited degree, These schedules sre desirable because the new

operating costs are steited to be ®s5.43 million, and are expected universities are still not ready to administer complete state research

to be 1s5.89 million in 1966, 411 additional land needed for the and exiension prograns.

university campus and research stations will be provided by the

concerned States, besides land, buildings, faciiities, and It appears unlikely that the seven other States (Assam, Biher,

eguipment valued at Rs, 180 million already provided by the Gujerat, Kerala, laharashtra, lladras and West Bengal) will start

States., It is probable that most of the needs for additional agricultural universities during the Third Plan period, The Mission

buildings and facilities {estimated at Rs,250 million without feels that any universities beyond the original group developed with

land) will be supported by grants of U,3. owned local currency AID aseistance, should not require U.S. technical assistance; the

to the Union Govermnent which will, in turn, make grants to universities now being assisted should then be able to help other

States. States in developing an Indis-wide agricultural universities program

on this same basis.
3. Progress to Date '

From the 1955 origin of the project, 93 U,S. specialists have

Yroject activities are being carried out through continuing served about 190 man-years in India; some 400 Indian college steff
contracts with five U,S, universities, as follows: members have received U.S. training; end library books, journals, and

scientific equipment not available in India, together costing about

University of Illinois « Uttar I'radesh and Madhya Fradesh two million dollars, have been supplied, Because of the widespread

The Canio State University — Punjeb and Rejasthan nature of the originel activities these services and equipment were

University of 14 ssourd - Orissa supplied to about 80 institutions., Probably only ocne-fourth of the

Kansas State University - Andhra Yradesh total past assistance was directly related to the new agricul tural

University of Temnessee  ~ Mysore universities, but the remainder has provided good outside support to
them,

Four States (Uttar Iradesh, Orisse, Punjab and Rajasthan)
heve establicshed integrated agricultural univerczities;
agricultural universily legislation heg been enacted in tiree
others (i‘adhya Iradesh, Andhra Pradesh, and yvsore), and the
universities should be established by mid-1964.
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Within the present Indian agricultural universities and in colleges
destined to become purts of such new universities there are now 149
deans and professors, 70 witi dectoral degrees; wnd 738 other staff
menbers, 387 having advenced degrees, ‘fhe present enrollient is
8,700 undergraduates, with 618 candidaies for advanced deirees. The
libraries average 20,100 Wooks, but ihere are viritually no textbooks
used regularly or owned by students. Classrooms and lavoratories for
existing colleges are reasonably adequate, but there are great needs
for new libraries, buildings and facilities for new collezes, staff
housing, and research farms at most of the new universities,

4, Funding Requirements

8., Total Regquirenents

The E-1 face sheet for this project is too inclusive to
furnish an accurate picture of costs to date and total estimated
costs of the Agricultural Universities Development program as
outlined above. Included are ell costs under an old project —
number 028 —- which assigted about 80 colleges and educationel
.agencies throughout India, which are not properly cherpeable to
the new univereities. The liission therefore has proposed, and
AID/W has agreed, to terminate char;es under Project 028 ag of
the dates the U.S, contractors phased out activities thereunger
and actually started on the present development program., For
Ohio State University and Missouri this was sbout Jamuary 1963
and for Iiilinols, Kensas and Tennessee the phasewout date probably
will be early in 1964. All costs under the original Illinois
contract for U.P. Agricultural University (Froject 386-11-110~147)
are valid, and a separate E-1 has been prepsred for this activity.

It is too early to quantify the amount and schedule of
assistance required to put the new universities on a selfw
development basis. The lfission and the five contractors are
developing, under the direction of an expert AID consultant,
firm estimates which are expected to be available by June 1964,

This appraisal will determine which Indien universities meTit
continied assistance and will project the amount and seleduie of
funding needed to complete the project sctivities, The lission's
rough estimate at this time of the total assistance needed by each
agriculturel university is about 50 manwyears of technician services,
training of 45 steff members in the United States, and about 100,000
worth of teaching and demonstration aids not availeble in India, On
this basis total requirements from FY 1966 funds and onward would be
as follows:

Doliar Costs! Estimated

{ Technieian ]—I&a.n—'ﬂ:a:t'sl Participants
(in 0001s) I Fina

Funded To be Funded | To be

%
State § through Funded i through Funded | to be E‘undedl FY of
| 7Y 1965 [ FY 1966 | Y 1965 FY 19661 FY 1966 and | funding

and and | onward i

i onward i omvard | ﬂ
Uttar Fradesh 26 24 27 18 592 1967
Funjab 27 23 24 21 584 1967
Rajasthan 16 34 23 22 848 1969
QOrissa 17 33 27 18 812 1969
Mysore 14 36 22 3 912 1970
Madhya Pradesh 14 36 20 25 920 1970
Andhra Predesk 13 37 23 22 928 1970

127 223 166 149 5,596

The dollar costs are based on $20,000 per technician year, $4,000 per
participant year, and $20,000 for teaching and demonstration aids
per year per ingtitution.
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it is estimated that the total rupee cosis from FY 1966 onward, Dollar Funding Rupee Funding Total

at the current level of assistance, involving U.S. owned local currency
and necessery in order to supplement dollar expenditures, will
approximate:

Rupee
(5 1000 Equivalent)

Administrative, logistic and technical 3,600

support

For general physical development 14,000
Total: 17,600

b, Ouerstional Year Tequiremcnts (FY 1964)

The FY 1964 funding required %o carry the activity at
the present level through October 31, 1965, by major project
elements and in terms of dollars and U.S, owned locel currency,
is as follows:

Doller Funding Rupee Funding Total
(% 1co0) {5 000 Equv.) ($'000}

DG
U.S. Technicians(48) =287
.8, Training of
Indians {63) #4364, —_—
651

Sec, éQE Rupees

Administrative and
Logistie Qosts 3N

#3531,300 available from FY 1963 funds,
##A7 50 provides two-month (Sept,-Oet,) funding for FY 196
A 2 BLo (ser ) g for 965

(¢ 1000} {$1000 Fquiv.) {(5'000)

Sec, 2 Rupess

Demonstration Frojects 110
Training within India 50
551
PL 480 Rupees
Joint Use for Ordinary
Physicel Development 6,000
U.S. Use for Special
Features of llew
Universities# 7,000
13,000
FY 1964 Total —
Estimated Cost 651 13,551 4,202

#If not avallable in FY 1964, should be transferred and
shown as FY 1965 requirements,

Note: Detslled Tables I and II are not included herein, As concerns
technicians, each of the seven universities require, in both
FY 1964 and FY 1965, Americen specialists in university
administration, veterinary college administration, agricultural
college administiration, research, extension,
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and in either engincering or hone science college administration, Doller Funding Rupee Funding Total
i.e. six per university or a total of 42 itechnicians, In addition, (' 000) {,'00C Eguiv.) {51000)

the universities in U.P. and Punjeb require, in both figcal years,

three technicians each In special fields needing advisors as
determined by developments within the universities., Thus the
indicated requirements for each fiscal year are 4B techniciens.

As concerns participants, eacn of the seven universities will
provide nine for U,S, training in each of the fiscal years 1964
ard 1965. The candidates will be selected from university staff
members occupying key administrative or technical positions,
Composition of the trainee group for each university will
depend on specific needs and availability of qualified staff,

¢, Budget Year Requirements (FY 1965)

The FY 1965 funding reguired to carry the activity, at the
current level, through October 31, 1966, by major project elements
and in terms of dollars and U,S. owned local currency, is as follows:

Dollar Funding Rupee Funding Total
{% *000) {5000 Equiv.) {3'00Q)

oG
U.S. Technieians (48) 960

U 8. Training of Indians %364
(63)

Scientific Ecuipment &
Books -
Sec, 402 Rupees

Admin, & Logistic Costs 587
Demonstration Frojects 214
Within India Training EE)|

932

#41g0 provides two-gonth (Sept,-Gct,) funding for FY'&Eparticimnis,

I'L 480 Rupees

Joint Use for
Urdinary Physical
Developrients 19,000

TTe5. Use for Speecial
Features of llew

Universities -
19,000
FY 1965 Total Est, —
Cost 1,324 19,000 21,256

Hote: See Note concerning itechnicians and participants under 4-b
above, It is equally applicable to requirements in FY 1965,

The funding estimates for fiscal year 1965 are strictly
tentative, and cammot be made firm until the planned survey has
been completed and decisions based on its recommendations are
made by the liission and GOI, The E~1 face sheet for this
activity will be modified at that time to reflect the revised
needs.,
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Trombay Fertilizer Plant E.l

1. The hctivity Tarcet

The objective of this project i1s to provide the Fertilizer
Corporation of India, a Government of India Corporstion, with &
modern nitrophosphate and urea fertilizer plant at Trombay, Maha-
rashtra, The United Stztes will assist in the attainment of this
target by financing the foreign exchange costs of engineering
services and Imported mechénicel and otier equipment, =nd by
meeting the local currency costs of construction,

Bagkgrourd: A fundamental preblem in the development of the
Indien econoiny ls the inordinately low yield per acre of cultiw
veted land, One major factor responsible for low agricultural
productivity has been inadejuate use of fertilizers, A progrem
was initiated in 1951 to stimulate use of commercial fertilizer,
During the first two Five Year Flans the use of nitrogenous and
phoaphatic fertllizers increzsed fourfold and tenfold respectively
end totzl commercial fertilizer consumption in 1962/63 was 607, 000
tons (in terms of mutrient content). The 1965/66 consumption
target is 1.4 million tons (rutrient content),

vilthin the context of foreign exchange availabilities znd
growing domestie demands, a coordinate progrem for increasing
indigenous production of fertilizer was sterted. A production
target of 1.2 million tons {nutrient basis) was established for
1955/66, The Trombay Flant will be copable of producing about
99,000 tons of urea {nitrogen content: 45,000 tons) and 330,000
tons of nitro-phosphete (nitropen content: 42,600 tons; phosphate
content /2,60C tons) per yesr. It will be tne (argest fertilizer
plent in Indta and the only indigenous producer of nitrophosphate
fertilizer, The production of the Trombay nlent will amount to
about 9% of the 1965/66 target consumption of ritrogencus ferti-
lizer and shout 11% of thet of phosphatic fertilizer.

tUonsideration of a fertilizer project st Trombay dates beck to
mid-1955 when the Govermment's Fertilizer Production Committee

zssigned hish priority to Trombey as a suitable location for a
fertilizer plent utilizing aveileile refinery gases, The Trombay
proposel was rcviewed and ezrly in 1957 initiation of the project

was suthorized by the Govermment, Project studies znd fuel price
negotiastions were conducted through mid-1958. 4 Trombsy Fertilizer
Project Committee was then constituted to determine the type ard amounts
of fertilizers to be produced at Trombay, to consider alternative
processes ond recommend the specific ores to be employed, ~nd to
estimate the costis of the project.

2. The Course of Action

Financing: To provide 0 million through a dollar development
loan to meet the foreign exchange cost of the Trombay Fertilizer Flant;
and Rs. 134.3 million {eyuivelent to ¢28.C5 million)} through & PL 480
Section 104 {g) loan to meet locel currency costs of the project,

Description of Project: The plant will marmufacture as inter-
mediste meterials ermonia, nitrie acid and sulphurie acid, and ss end
products urea and nitrephosphate. Argon gas will be a by.product, One-
half of the raw material for ammonia production will be refinery gas
from the Burmeh Shell Hefinery in Trombay and one-half neptha (gesoline),
Two major raw materials, sulphur ard phosphate rock, must be imported,

The ammonis plant will carry ocut the stepe of partial oxidetion,
sulphur removal and recovery, carbon monoxide shifting, carbon dioxide
removal, liguid nitrogen wash, compression, synthesis, and storage.
Its capacity will be 350 metric tons per day of ammorda,

The urea plant will have an installed capacity of 300 metric tons
of prilled ures per day. The ammonia content of the urea tall gas will
be sufficient to meet the requirements of the ammoniation step in the
nitrophosphate piant, The reguired guentity of carbon dioxide for urea
memufacture will be supplied from the ammonia plant and the necessary
purificztion steps for the carbon dioxide incorporsted.
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The nitric acid plant design 1s based on a cepacity of 320 followss
metric tons per day of nitric acid {as 100% HNO3} in = concentra- FY 61, DLF Losn No. 162 signed Dec. 29, 1960 - $ 30, 000, 000
o T’ 54%. Conventlonsl catalytic oxidation processes Project Agreement No. 108 signed April 3, 1961 - ¢ 28,052,000
PL 480 rupeea eguivalent to
The nitrophosphate plant will provide for the use of either {b) Future funding may include:
the carbonitric process or the sulphonitric process. The expected FY 64, Second dollar loan, if approved by A.I.D. - & 7,800,000

production capacity of 330,000 tons per year of nitrophosphate 1s
based on the use of the sulphonitric process, producing water
soluble nitro phosphate, which will normally be used.

The necessary utilities, storege, rsw materisls and products
handling facilities, the water trestment system, the purchased
power facilities, and necessary auxiliaries will be included in
the project, Fuel for steam will be obteined from the plant waste
heat sources and fram coal or fuel oil,

The anmal output of the plant will be 99,000 tons of ures,
and 330,000 tons of nitrophosphate, plus 117,000 cubic meters of
by-product argon gas. The plant described above represents some
enlargement of the originsl concept which did not provide for the
sulpho-nitric process for producirg nitrophosphste, nor for the
recovery of argon gas, It is now proposed to add to the ferti-
lizer plant a methanol plant (to produce 33,000 tons per year).
Additions to the fertilizer plant, together with over-runs in
costs and minor plant improvements have increased the foreign
exchange cost of the fertilizer plant by §l.84 miliion and the
foreign exchange cost of the methancl plant is estimated to be
5,93 million, making a total additional foreign exchange
requirement of ¢7.8 million. The Government of India has made
application for an AID loan to cover this amount.

3. Prozress to Date

Financings
{a) Funding for this projeect has been obligated as

FY 64/65 PL 480 rupees to reimburse GOI for
increased local currency c¢osts, provided application
is received with adequate justification.

: Progress on mejor items of the project is given below

{September, 1963):

Urea, Nitric Acid and Ammonis Plents 96% of equipment on hand

364 of erection complete
48% of eyuipment on hand

From 60% to 100% for
various shops

Nitrophesohate Plant

Other equipment for workshop, suto
shop, laboratery, ete,

Civil works:

Fain Plants 657 complete
Product Storage Facilities 15% complete
Water System & Facilitlies 384 complete
Conveyora 25% complete

Chemico estimates completion of the ammonia, nitric acid and urea

plante between June and December, 1965, Erection of equipment by
Chemical and Industrial Cors truction Co. (nitro-phosphate plant) has
just begun.

and the design and construction of civil works,

FCIL has completed process and plant layout design
Detailed plant design

Engineering:

ie to be accomplished by the three major Americin companies who are
furnishing the plant ard egquipment for the project,
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Suppliers: The ammonia, nitric acid, end urea plants are being o4 - o
supplied by Chemical Construction Corporstion (CHEMICO); the nitro. Origing] Bstimate QEEEEEESE;.&EQiLJ&EE&E&!E
phosphate plant by Chemicsl and Industrial Constructlon Compeny; and It g}o(n;igne gﬁﬁi‘i‘nc Total E.;:iif:e gﬁ;?in oy Total
the steam generzting plant by Vitre Corporution, Chemico hss been kel SXchange Lurrency IS SXChange  LUIIenoy oS
given a letter of intent for the sulphuric acid plant.
Sulphuric
4e  Funding Zesuirement Acid Piant .63 «63
Cost Estimate: The original cost estimate for the Trombay Ferti- Argon Flant 14 14
lizer Plant, and revised estimate contained in the September, 1963, Other additions
guarterly report are given below {amounts in million dollars): to Plent J1 1
Ordginal Estimate September, 1963, Estitate e ethanol 5.93 2.0 794
Foreign  Local Foreign Locel - - - : : :
Item Exchange Currency Total ixchange Currency Total Totals $ 29.83 § 28.05 § 57.88 3 37.94% § 34.66 3 72,60
Main Plant v 25.75 4 3.84 @ 29.59 $26.27 ¢ 748 & 3375 - el
It is anticipsted that the local currency requiremeni in connection
Erection 1.05 2.80 3.85 1.40 2.59 3.99 with additions to the primary project plant amd the new methanol plant,
Steam Genera- will also rise but estimates of the increased rupee requirements are
ting Flant 0.32 - 032 040 0,17 0.57 not, as of December 1963, svailable,
Equipment 0.62 0v48 1.10 1.08 074 1.8 # Note: Minor recent adjustments in the estimate have
Power Supply 0,19 0.13 032 Q.26 0424 0.50 reduced the estimated total foreign exchange
; requirement to §37.77 million, which corresponds
Spares 1490 L9 1.7 0.63 2:35 %o the proposed additionsl financing of §7.8 million.
Miscellanecus - 0,01 o, - 0,01 0.0l
Land, buildings,
township, roeds,
ard other costs
not involving
D.L.F. funds 20,79 20.79 20,79 20,79
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1, The retivity Terget

Heas Dem {with thz associsted Pong Fower flant) is one of the
three projects or "units" plenned for daveloping the irrigation and
hydroelectric power potentizls of the Beas River, The prineipsal
targets of the over-ell Beas developnent plsn »re the irrvi_stion of
3.5 wlllion ecres of 1~nd now lsrgely descri and the installstion
of 996 M of new hydro-electric gencrating cepacity. The plan alsc
provides for some extension and improveuent of existing irrigation
and power developments, The U.5. will sssist in the attecinment
of these targets by providing part of the required foreign exchange
financing.

Backsround: Development of the Beas River is part of e
comprehensive plan for utilizstion of the waters of the Ravi, Beas
and Sutlej Rivers, the tributaries of the Indus Hiver which
originate in India, The basic Indisn plan for Indus Basin develop-
nent was formulated and partly implemented before the signing of
the Indus Jaters Treaty by India and Pakistan in 1560. (Bhakra
Dam and the Bhakra-Nengal irrigation system of the Sutlej dewvelop-
ment were substantially completed before 1960.} Brielly, this
plan provides for river to river diversion of water {Ravi to Beas
srxd Beas to Sutlej) to maximize power amd irrigetion benefits,
construction of large storage reservoirs on the Sutlej and Beas
md extensive irrigation cansl systems in Punjab and Rajasthan,
The formel allocation of Ravi, Beas and Sutlej waters to India
by the treaty has accelerated the development of these rivers,

The Intern:tionzl Bank for Reconstruction and Develeopment
(world Bank) tentatively azreed to loan GUI 423 million for the
purchese of equipment required in constructing irrigation works
on the Beas River :nd in the Rajasthan desert and the bDevelopment
Loan Fund allocated 33 million for a Beas Project loan. The
originally proposed DLF loan was to be for Beas Dam {part of Unit
IT of the presently planned Beas-Rajasthan development) and it

wes understocd thet the loan would be contingent upon meeting rew irements

of the then existing Section 517 of the Foreign fssistance Act, U,L.F.
plenned to use the findings of the xorld Lank on the technicd ard

economic feasibility of the project in making the "517 review", After

soie time,however, the sorld Hank elected.not to make a detalled femsibility
study. Consemently, A.,I.D. in the spring of 1963 engeged the bureau of
“Zeclamation to investigate the technical and economic feasibllity of Beas Dam
a1d to meke ¢ brief review of plana for the other units of the Beas-Rajaathan
developuent plan,

Plan ior Beas Develppment:

The three units of the Beas-Rajasthan development plan are:

Unit I - Beas 5utlej Link, which would divert 3.8 million acre feet
of water annually from the Beas River into the Bhakra Feservoir on the Sutlej.
Principal features of the project are a 220-foot high concrete diversion dam,
two tunnels {one 8 miles long, 25 feet in diamcter end one 8.5 milew long,
28-feet in diameter} a 7.2 mile long canal, a bslencing reservoir and a power
plent with six units of 106 MJ each, or a total of 636 P of installed
capacity. Beas watér diverted to the Sutlej will also pess through the Bhakra
Power House, resulting in an additional 148 M of fimm power (100% plent
factor) at Bhekra., While some downstream irrigation benefits will result
from Unit 1, the main benefits will be from electricity generation in
dropping the water 1400 feet,

Unit II - Beas Dam and Pong FPower Flant consists of a 35 to 40 million
aibic yard earthfill dem and an sdjacent 36C I power plant with six 60 MW

units, The 380-foot high dam, located ebout 100 miles downstreem from the
Unit I diversion dam, will form a 6,55 million acre foot reservoir. Unit II
is primarily an irrigation storage project, with 70% of the benefits from

the Unit estimated to come from storage of water for the downstream Rajasthan
Cansal irrigation development,
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Unit IIT - Rajasthan Cansl consists of s 426 mile long mein Unit JII: Seversal items of construction work have been initiated at
canal and 8 system of lateral canals to carry Beas-3utlej water the Beas Dam site. Construction of access and utility facilities is
to the Rajasthen desert, At the Harike Diversion Barrage, about well advenced, Many of the living quarters have been completed and
100 miles downstream from Beas Dam and immediately below the approximately 5,000 workers are on the site, (About 504 of the 10,000 -
confluence of the Beas and Sutlej Rivers, the cenal capacity 11,000 wo rkers expected during later construction periods,) Site
will be 18,500 cu. ft, per second, The total irrigable area preparation has started and excavation work is being carried on at the
coumanded by the cansl system is 4.5 million acres, but the portals of ome of the diversion tunnels,
water supply {prinecipslly fram releases from Beas Reservoir) is
estimated to be sufficient for irrigating only 3.5 million Unit IIT: Construction work has been in progress for several years
acres. and some features have been campleted, The Harike diversion structure
The 1961/62 Punjab State System electric power load was is camplete, as 1s the greater portion of the Rajasthan Feeder Csnal
294 M versus an installed capacity of 221 Mi., The expected {the upstream 13/-mile portion of the main canal). Construction is
situation in 1970/71 {the last year of the electric power survey being carried on by a force of 12,000 laborers, with about half of the
demand estimstes) is that the system demand will be 1100 My excavation beiny done by mamuez)l labor and half by mechanized methods.
and the system capability of 957 M., Generation from the Beas
Unlt I and Unit II power plants prebably would not begin It would appear that construction of the main canal has been pushed
until 1971-72. shead without adequste soil investigation in the irrigable area.
Considerable waste may result from providin irrigation water for very
2. Course of Action: poor lend snd unwise allocations of availlable irrigation water.
It is proposed to provide an 4,I,D., loan of §33.0 million, 4. Funding Requirements:
It was originally contemplated thst the proposed 33 million
D.L,F. loan would be used only for foreign exchange costs Estimated Costs: {In millions of dollars)
of Beas Dam &nd providing for future construction of Pong
Power Flant. Subsejuently GOI requested that the proposed Locgl Currency Foreign Ixchange _Total
loan funds be made available for procurement of construction
egp ipment for both the Beas-Sutlej Link (Unit I} and Beas Unit I - Beas-3utlej Link 153.48 56,53 210.01
Dam and Pong Power Plant (Unit II).
Unit II - Bess Dam and Pong 177.34 54,86 232.70
3. Progress to Date: Power Plant
Unit I: Vork on this feature hes been limited to investigetion, Unit III - isjasthan Canal 436,65 ¥ 436.65
plarming, and prepsvation of prelimdnary designs and esiimates for
the diversion dem, tunnels, canal, ressrveir, and powerhouse. Totals 767.97 11.39 879.36
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i

*The “ajssthan Canel unit will hove sowe foreign exchange costs
{principally for imported construetion ejuipment), but mo regiest
for U,S. finencing hes been made for this unit,

The combined financing commitment of A,I.D. and the llorld Bank
agount to zbout 505 of Lhe estimsied totsl fureiyn exchange require-
ment, No application for additional finencing has been received, but
tentative provision for a loan of ;56.5 million for Unit I in FY 1965
was indicated in the E-1 for Project No, 386-22.250-274, If the
currently proposed loan is used ior construction ejuipment for
both Hnits I and II rather than for 21l forelzn exchange costs
for Unit II only then the proposal for a future second losn will
have to be revised appropriately.
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B86-22-220-240

86-22-220-186 Chandrapura Thermal Plant Stage I

Chandrapura Thermal Power Station  Stage II E-1

i. The Activity Terget

The objective of these projects is to provide to the Damodar
Valley Corporeticn's power system a ,R0-MW thermal electric power
plant at Chandrapurs. The United Stztes will assiet in the reali-
zation of this terget by financing the foreign exchange costs of
imported electrical generating cquipment and 2sscclated costs of
consulting engineering sdvisory services on design and supervision
of conatruction throuzh a dollar development loan, mseting also the
local currency costs of construction and engineering through a
development loen of PL 4480 Section 104(g) rupees.

Bacl_iéround: The scuthern gart, of Bihar State and the State of
West Bengal, with Calcutta on ihe eastern extremity, are kmown as

the south Bihar-lower Bengal area for electric system identifica-
tion, One of the most industrialized areas in Indis, it has one of
India's heaviest concentrztione of electrical generation and dis-
tribution capacity and the largest electrical system growth potential.

The establishment and expansion of critically needed steel
production, chemical industries, heavy and light manufacturing, _
irrigation pumping, and railwsy electirification depend upon an ade-
quate power supply, to which the Chandrapura power station will
contribute substantially.

The Damodar Valley Corporation, a semi-autonomous government
organization established for comtrol and development of the Damedar
River, is & multipurpose scheme with responsibilities for £lood
control, navigation and power, Hydroelectric generating facilities
have been installed at the major dams which are operated for the
combined benefits of flood control, navigation and electrlc energy
generation,

The Damodar Valley area is rich in natural apd human resources,
and possesses good road and rail transport facilities toward Calcutta
and to the west, As a result, industry has developed rapidly and
the Corporation's hydroelectric system could not meet the demand

within its service area, Thus it is necessary to supplement the
hydroelectric power installations with thermal power plants, the

An extensive network of 132 KV transmission line and substations
exterding from centrel Bihar State to Calcutta alsc is part of the
Corporsztion power system, The liest Bengul State Electricity Board
{WBSEB) and the Calcutta Electric Supply Corporation are two other
major suppliers of electric energy in this area., The former and the
Demodar Valley Corporation together give bulk supplies to almost three
dozen licensees. The DV 's and the Board's generation and transmission
systems are integrated; both make bulk sales to Calcuttas Electric
Supply. Through an interconnection to the Rihand Hydro Plant (also
U.3. assisted) almost 100 megawatis were imported into the DVC system
on & few occasions, usually varying between 2/ and 40 Mé. Another
tie line, of limited capacity due to its length, comnects Hirakud
Hydro Flant in Orissa with the DVC.WBSEB system, Scheduled generating
capacity additions {including Chandrapura units ) and 2), allowing for
retirementa of obsolete capacity, will supplement net capability in the
area by 1,360 MW by March 1967, while projected increases in peak load
will add 1,000 MW to the existing demsnd, The Chandrapura Flant will
represent about 30% of the increase in generating capacity.

2, TIhe Course of Actlon

Finanecing: On June 30, 1960, DLF Loan No, 125 was signed providing
$30 million to meet the foreign exchange costs of units No, 1 and 2 of
the Chandrepura Thermal Station and additions to the transmission and
subtransmission system and existing substations, and scme new substations.

On October 21, 1963, AID Loan Agreement No, 84 was signed providing
for $ié million to meet the foreign exchange costs of the third unit in
Chandrapura,

On April 3, 1961, under Project Agreement No. 102, Rs. 205 million
(equivalent to $42.82 mjllion) was provided to meet local currency costs
of Stage I.
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386-22-220-186 Chandrapura Thermal Plent

stage I

0120 386-22-220-240 Chandrapura Thermal Power Station Stage II E-1
Description of Project: The Chandrapura Thermal Power Station, Bollers « Combustion Engineering, Shipment to be
whose first stage consists of two 140 MV maximm-continuous-rating campleted by November 1963.
turbine-generators and whose Stage II cells for s third identically- Condensers - 6-Chalmers. Shipment to be completed
rated unit, is Dow being built in the Damodsr Valley area, sbout b Novemver 1983, T P
20 miles northeast of the Bokero Thermal PFlant, Bokaro, which began
operation in 1953, was then the largest thermal plant in south Asia; Cost Estimate - in millions of dollars
its present capacity i1s 225 Md, Chandrapura power plant is essen- -
tially a mouth-of-mine power plant which will get its fuel supply of Stage I Foreign Local
middlings from the Dugde Coal Washery, about 8,000 feet distant. This Exchange Rupee equiv, Total
600-ton per hour c¢oal washery, one of a mmber now going into opera- =
tion in India, is ocwmed and operated by the Hindustan Steel Corpora- 2 boilers 7.5 )
tion primarily to provide washed coal of metallurglcal grade for 2 turbine generators 6.5 ) 08.8
steel plants in the area, Its first stage is operating and a second 2 condensers, coal and ash plant 9.3 ) .
stage, under implementation, will double the capacity. transforwers, switchgesr, )
engineering 46 )
Stage I of the Chandrapura Project provided for additions to
the D¥C's 132 KV tronsmission system, Aside from lines directly - 6
comnecting tke Chandrapure Power Plant, the DVC transmission system Subtotal 27.9 S 56.7
is being "heavied up" to assure satisfactory operation over its entire Trensicission equipment 2.1 10.7 12.8
_area, taking into account the additionsl power to be available from
the Chandrapura third unit and from other power plant extensions Miscellaneous - 345 345
going into the system, Additions to the 33 KV subtrensmission system
and substatlon facilities also are included under Stage I, Totel-State 1 30.0 43.0 73.0
. Gibbs and Hill, a U.3. consulting firm, is responsible for Stage II - Cost Estimate - in millions of dollars
advisory services in design engineering, supervision of construction . al
and initial operation for the entire first stage. Scope of services Foreign  Loc .
for engineering on Stage II has been established and tenders soon will Exchenge Rupee equiv. Total
be issued for consulting engineering services, 1. Site Preparation and Improvements 2 2
. 2N - . .
X Major suppliers of egquipment to Chandrspura stage I are as g' g;ﬂgi‘k; %I‘S:::zzucum 14'4 ii 1’2'2
ollows: * ¢ g *
4. Engineering & Testing od 2 £
Turbine-generators - General Electric. These now are Z' E‘Sti?llshmigz & Uverheads '4 1'2 1'2
stored at site, « Lonuingenc . . .
° 7. Miscellaneous Buildings - 0 .6
8, Specisl Tools & Parts «8 ol 1.2
Totel - Stage II 16.0 9.5 r 1]
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3. Progress to Date

Progress to date on Stage I is described below. Only pre-
liminary exploration and design work has been done on Stage II, but
since Stege II is essentially a duplication of the units in Stege I
the basic engineering is mostly done and erngineering effort now will
be directed to detailed designs to adept unit 3 to the site situstion.
Civil engineering features are being executed largely by the DVC,
including such mejor items as foundation and superstructure for the
turbine-generators and powerhouse. Cooling towars are being tuilt
under contract; International Corbustion Xngineering Ltd,, is
erecting and installing the bollers; turbine-generators will be
erected by the DVC, assisted in erectlon engineering by the maru-
facturer,

Excavation - about 724 complete
Structursl Steel, unit No, 1 - 1004 complete
Structural Steel, unit Ne, 2 - 994

Cooling Tower No, 1 - 1002

Cooling Tower No, 2 « 554

Erection of turbine generator has sterted,

Lo Furding Reguirements
Funding for this project has been obligated as follows:

FY &0, DLF Loan No. 125 $ 30, 000, 000
FY 64, AID Loan No. 8, $ 16,000, 000
FY 61, Project Agreement No., 102

PL 480 Rupees eyuivalent to $ 42,819,000

Additional local currency equivalent to §9, 500,000 will be
required for Stsge II, and a request for this amount 1s anticipated.
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B86-22-220-198

Barapani Hydroelectric E-1l

J. The Activity Terget

The objective of this project ias t¢ provide the Aasam State
Electricity Board with a 27 Mi hydroelectric development on the Umliam
River near Shilleng., The United States will aseist in the attain-
ment of thies target by financing the foreign exchange costs of cons—
truction equipment and hydroelectric generating equipment and by
meeting at least part of the local currency costes of construction,

Baclkground: Assam is located in the northeastern part of India
where, due to poor transportation facilities, power development has
been slow, It is expected to develop rapidly in the next few years,
in view of the appreciable occurrence of oil and natursl ges in the
Naharkatiye ares, snd with the setting up of a refinery at Gauhatd,
Tea gardens are an important industry in this state; which produces
the bulk of the tea produced in India, It also has comsiderable
hydroelectiric and coal resources, is rich in forests and has an
abundance of bamboc ard ssbai grass,

Asgam State and Negaland form a separate power region, along
with the North East Frontier Agency (NEFA) and Msnipur and Trigura,
which are small Union Territories located within Assam State,

There are at present two power systemas being developed which, in
due course, will cover the state, One is the Umtru.Umiam Power
System which serves the southern and western part of the state, and
the other is the Naharkatiya Power System which serves the eastemn
and northern part of the state, The present project is a part of
the Untru-Umiam System,

The project, under construction by the Assam State Electriclity
Board, is essentizl to economic development in Assam, Only about
2.5% of the estimated 10,000,000 population of Assam is served by
existing (13,000 KW) power tacilities. The present anmial per capita
power consumption approximates only 1.61 kwh.

2. The Course of Action

Financing: To previde AID development loans of §2,5 miilion and
Ha,64 million (equal to §l3.44 miliion) to meet foreign exchange and
locel currency costs respectively of the project,

Description of Project: The project is located on the Umiam River,
about 9 miles from Shillong, the cepitel of Assam,

A concrete gravity dam, 210 feet in height above foundatlions
{178 feet above stream bed), and 580 feet lorg in crest length, will
store a total of 124,500 acre ft. of water, of which 93,000 acre feet
wiil be ¥ve storsge. The watersited sbove the dam has & total area of
84.6 8. mi, and aversge annusl precipitation is 105 inches. There isa,
however, little dry weather flow. Therefore the live storage (93,000
acre feet) will heve to carry the power generation for an eight.month
period each year., This would permit an average depletion of about 400
acre feet per day {less evaporation).

The spillway is desigred to accommodate a flcod flow of 65,000 cu.
ft, per second. Control will be provided by three 40 ft. by 36.4 ft.
gates, Normal full reservoir level is at 3210 £, elevation, The top
of the dam (roadwey) is at 3216 feet elevation,

Two earth dama, one wWith a maximwm height of 80 feet and a length
of 1400 feet, ard the other with a maximum height of 40 feet and &
length of 550 feet, occupy seddles in the reserwoir ares,

The power house i1s located in an adjacent watershed, with tumnel
connection to the reservoir, The tunnel terminates in a twin penstock,
each brench of vhigh again divides just prior to reaching the turbines.
Three Frezncis type turbines, of 9,000 kw each, are to be instelled with
a tail water elevation of 266C feet, Design flow (availsble during the
monsoon) is 775 cu. ft. per second. The gross head will vary from 550
feet to & minumum of 490 feet. (min, reservoir level is 3150), Net
head is ststed to be 507 {max.) to 428 (min,), with an aversge (dry
season) of 467 feet. At a dry season withdrawal of 400 acre ft, per day,
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‘8,_'1';")’ 20 DEC. 1963 INDTA UNCLASSIFIED [386-22-220-198 Barapani Hydroelectric El
flow would amount to approximately 200 cu, ft, per sec, This would hl Estimate 1963 Estimate
result in approximate power generation of 6200 KW at 100% load Local Forei gn Local Poreign
pp P g £
fector, or 12,500 KW at 50% L.F, dtem Currency Exchange Tetal Currency Exchange Totel
Trensmiasion of power will be at 132 KV, The project includes Main Con-
72 miles of double circult and 33 miles of single clireuit transmission crete Dam 4.10 0. 40 4e50 4elB 0.15 433
lines to serve the Cherrapunji, Shillong, and Gauhati areas in Assam. Earth Dams 0.25 0.10 0.35 2443 0.65 3.08
Discharge from the Barapani Power House wlll flow into the Umibru Inteke &
River ard will be available for augmenting flow aveilable at the Tunnel 1.33 0.10 1.43 1.36 1.36
existing Umtru Power House, This plant is located at elevation 404
feet, A totsl of 2256 feet of head remains available for development Penstock 0.78 0,78 0.78 011 0.8
and the Assam State Electricity Board is preparing plans for utilizing Power House Quddy 0udds 0.61 0.6l
the head between Barapani tail race and Umtru.
National
_En%i.u::ﬂ.ng: Engineering for this project has teen performed Yy Highway Codd Ouldy 0.8 0,05 0,87
the staif of the Asaamzalectricity Board. The Central Water and Elec. Gen., (
Power Commission asslsts State Engineers with speclal problems and Equipment 0.80 1.20 2,00 ( 6.96
reviews designs and specifications, Elec, Dist, ( o7 1.27 8.23
Equipment 1.69 0.70 2,39 (
Suppliers: World-wide procurement was authorized for this project, Col 1and
and many U,S. construction eguipment masnuiacturers received orders oa:ny, and *
for backhoes, drills, tractors, scrapers, cranes, laboratory equip- roacs,
ment, etc. Misec, exp. 3.27 3.27 499 0.1 5,00
13.10 2,50 15.60 22,13 2.24 24,37

Turblines and generators are being supplied by the S, Mitsui Co,,
Japan, Other electrical equipment has been supplied by manufacturers
in the U,S., U.K., West Germany, Switzerland, Sweden, Italy, Austria
and France,

Cost Estimate: The cost estimate conteined in the loan appli-
cation, together with an estimate compiled froam the September, 1963,
quarterly report of expenditures made and anticipated in the
future, is shown below (in miliion ofdollars):

There is an apparent increase in the local curvency cost of the
project which approaches §9 million since the original cost estimates
were prepared, while the foreign exchange cost has remained within the
original estimate, Additional rupse financing required for the project
will be provided by the GOI,

3, Progress 1o Date

Finencing: On December 5, 1960, DLF loan No, 141 was signed, pro-
viding §2.5 million in deollar fingneing to meet the foreign exchange
coat of the Barapanl Hydroelectric Power Froject,
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On spril 13, 1961, Project Agreement No. 107 was signed, pro- 4.  Funding Zeguirements

viding Rs. 64 million {dollar equivalent J 13.44 million) under PL 480
Section 104 (g), to meet locel currency costs of the project,

Other: The progress attained to September, 1963, on construction
of the project is shown in the following:

Construction commenced
General Contracor

QOctober, 1961
Hind Construction Company

Dam - Concrete Work :  5.% complete
Turmel - bore completed
= lining H 504 complete
Penstock t 61% complete
Power House - Excavation i complete
-~ colunns : ALl erected to roof
elevation
- ¢rane beams t  complete
- roof trusses t  44% complete
Earth Dams ¢t 50% complete
Transmission Lines -
single circuit t  95% complete

double clrcuit

-

7% complete
Presently scheduled commissioning dates are:

1st 9 ¥4 unit - November, 1964
2nd 9 Md unit - Jamary, 1965
3rd 9 MW unit -  April, 1965

funding for this project has been obiigated as rfollowss
FY 61, DLF Lean No. 141, sicned December 5, 1960, 2,500,000

ProAg No. 107 signed April 13, 1961, PL 430 Section 104{g)
rupees eqguivelent to § 13,440,000,
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366l w220-207 T:lcher Theraal rowe: Flent L1

1. The Activity Target

The objective of this project is to provide thez Orissa State
Electricity Board power system with an additional 250 Md of generat-
ing capacity to meet the growing power rejuirements within and near
the State, U,S, Z.I.D. has agreed to finance through loans the
total foreign and local currency cosis of the project, §

Background: Ihe project is located near the town of Talcher
on the Brahmani “iver in Northern Orisss about 70 air miles from
the state capital, Bhubaneshwar. The project is to include a
250 MA thermal power station complete with power trensmission
equipment and lines to deliver the generated energy to existing
transmission-distribution systems, The project site is near a
coal producing area ard is essentially a mine-mouth plant; the
entire fuel rejuirements are to be delivered to the project by
a 5§ mile belt conveyor from the mining ares,

. 2. The Course of Action

Financing: To provide a 33,000,000 development loan to
meet foreign exchange costs of the Talcher Thermal Power Project
end a PL 480 Section 104 (g) loan of Rs, B85 million (equivalent
to ¢17.8 million) to meet local currency costs,

Description of Project: The Talcher Project, a 250 M{ addition
to the existing Orissa State Electricity Board facilities, will be
comprised of four units of 50/62.5 M! turbo-generators, each supplied
steam from a 570,000/hour boiler, The project will include necessary
coal supply ond ash handling equipment, cooling towers, 32 miles of
132 KV doulle-circudt transmission line ard 62 miles of 132 KV
single.circuit transmission line. The project will be inter=~
connected at Joda and Chainpal with the Hirakud hydro system and at
Cuttack with the Hindustan Steel Company System, With the
Hirakud (and Chapline) Stations having 209.5 Mv installed and

6l.5 144 under construction snd the Hindustan 3teel plant having an installed
capacity of 75 IV, the inter-connected system installed capacity upon
completion of the Tdlcher Froject will be 590 Mo, Sependable peaking
capability would be spproximately 450 ki, due to variations of water condi-
tions st Hirdkud and Cheplina, first call of Hindusten Steel on their
cepacity and 2llowing one Talcher unit to be ocut of service for neintenance,
As load grows, it is cxpected the Talcher plant will be expanded by the
addition of twe 140 MJ thermal units,

fngineering: Preliminary engineering and planning were accomplished
by the Orissa State Electricity Boerd in cooperation with the Central
Water and Power Commisaion. The contract for engineering services
negotiated with Gibbs and Hill of New York contains understanding that
part of the work would be sub-contracted to an Italian firm, Societe
Edison, A portion of the detsiled design has been undertakem by the
Orissa State Electricity Beoard, but ell engineering is to be reviewed
and approved by Gibbs and Hill, who sre responsible for all engincering,

Suppliers: The Talcher Project has been slloceted four identical
turbo-generators of 50/62,5 i capacity procured under a bulk purchase
plan for International General Zlectric.,

Uther Major Units Supplier
Beilers Babcock and iileox, U,3.A.
Structural Steel Stugp Eres, Bridge & Iron Co.

5t. louls, Mo.

Boiler Feed Pumps Pacific Pumps
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3. Progress to Date Transmission Line Insulators 420, 000
vdth the epprovel of the project for financing ard the Substation Equipment 1,570,000
signing of DL¥ Loan Agreenent No, 190 (33.0 million) in August 1961,
the Orissa 3tate Electricity Board begen immediate implementation of Lluminun ingot for ACSR 520, 000
the project and has taken the following steps:
High tnsile strength steel wire for ACS3 160, 000
Obtained engineering services Qctober 1961
Procured land Oct./Nov., 1961 znpineering Services 690, 000
Initiated construction of colony May 1962
Selected construction contractor April 1963 "
3ite gredin. begun tay 1963 Total # 33,000,000
Grading completed Moverke r 1963
Foundation construction started December 1963 {Covered by OLF Loan No. 190, Signed August 16, 1961.)

Present construction progress is somewhet behind the
origingl scredule,but project offieials fecl thet the initisl
zeneration date of December 1965 iz possible if ne major problems
are encountcred, This revised sched le delays initial operstion
seversl months, but does not malie allowance 1or much contingency
time.

4. Funding Reguirements:
Cost Lstimate:

roreisn Qurrengy Costs:

Turbine-Generators, Boilers, Structural 3teel,
reed rFumps, .0al and ash Hsndlin,, Jooling

towers, etc, 26, 860G, 000
Indoor Switchgesr &40, 00
vutdoor Adwitchgear % Power Transmission 2, 000, 000

Locel Currency Costs (iupee Cost in U3 ¢ equivelent)

Power Plent 10, 700, C00
Transmission and Jubstation 2,760, 000
Engineering, Management, etc. 4y 340, 000
(To be provided through a PL 480 ¢ 17,800,000

rupee loan)

Total Project Estimste 50, 300, 000

%
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386=22-220-208 Birsinghpur {smarkantak) Thermsl Plant | E-l

1. The hetivity Tarrcet

The objective of this project is to grovide the Madhya Pradesh
Electricity Board with a 00 MJ thermal electric power plant in the
eastern ksdhya Pradesh area, The United States will assist in the
rerlization of this target hy financing the foreign exchange costs
of the imported electriecal generating and transrission eguipment
and the local currency cost of engineering and construction.

Backgrourd: The Amarkantek power plant is located near the town
of fmlai which is in eastern Mzdhya Pradesh on the Scutheastern
Rajlway between Katni amd Bilaspur. The first site chosen for this
power plant was at Birsinghpur about 35 miles nortlwest of Amlai, ard
the project was given the name Birsinghpur initially, The site
subsecuently was moved to Arlai because of a better cocling water
pond situation, with the result that the project occasionally has
been called fmlei. The official project name now is Amarkantal,
the name of & village shrine at the headwaters of the Narmada River
some 25 miles from the power plant site. The State slectricity
Board has adopted the designation of Amarkantak to perpetuate
the name of the shrine,

Madlyya Pradesh is the largest state in Indis in terms of area
as well as in terms of distances from sast to west and north to
south, which are of the order of 625 miles, With a population
density of 189 persons per square mile, the State is among the
least densely populated parts of India,

Nevertheless, many of the isolated distribution systems
originzlly serving smell local areas have been inter-connected
by 33 KV and 66 KV sub-transmission circuits to a greater degree
then might be expected. In terms of msjor transedssion, there now
are three sub-systems, one in the eastern part of the state to
which Amarkantak will be connected, another in the central sector
which connects electricelly with part of the eastern Msharashtra
system, and the third in the western portion of the state.

Integration of these systems will be effected within the next flve years by
220 KV and 132 KV main trensmission circults,

The cosl field belt which plays such & prominent part in the economy
of West Bengal and Bihar extends to the east-central and scuthern parts
of Madhya Pradesh., Amarkantak Power Plent is in the Rewa colliery Area
ard it was no surprise that codl wes found in digging foundations for the
power plant, In the scuth-eastern part of the state are the Bhilai steel
project, put into operation within the last 1d months, and the Korba thermal
plant of 100 M{ installed capacity, &dlso recently commissioned, The Bhilei
steel plant is connected to Korba by double-circuit 132 KV line,
which 1411l serve as a sub-tiransmission festure when a double-circuit 220 KV
line to Bhilai and south to Bailadilla goes into operstion. WNorth of
Jabalpur are several cement factories and one diamond mine, The city of
Jabalpur, headguarters of the Madhya Pradesh Electricity Beoard, at present
is dependent upon 13.5 W of old steam capacity and 1.5 M of diesel, An
ordinance center dating back almost 100 years, Jabalpur is experiencing an
upsurge in mapufacturing activity as a result of the military situation,

The Geardhi Sagar Hydroelectric/Irrigation Scheme, which serves areas
in both Rajasthan end kadhys Pradesh, at present hes 92 M4 of capacity
operating, of which 46 W are reserved for Madhya Pradesh, This power
is being delivered into the Ujjain-Indore-Bhopal area by 132 KV transmission,
The Gwslior area in the extreme northern part of Madhya Pradesh alse is
receiving power from Gandhi Sagar.

2, The Course of Actien

Finsncing: To provide a dollar development loan of §8,400,000 to meet
the foreizn exchange cost of the Amarkantak Power Flant including the turbime
generator, boller, cosl and esh handling equipment, as well as imported
equipment for sub-stations inclusive of switchgear and some trangformers,
end a PL 480 Section 104{g) loan of Rs, 656.7 million (eguivalent to § 14
million) to meet locel currency costs of the project.
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Description of Project: The Amarkantsk project combines generation, Powerhouse steel design, detailing, fabrication and erection is to be

transmission and sub-transmission features. The equipment has come done by an Indian engineering firm,
from worldwide sources, including Austrian boilera; AEG {German) turbo-
alternators, consisting of 2-30 M4 units; Austrian coal handling Cost Estimate: No camplete cost estimate is available in the DL¥F

equipment from the same suppliers furnishing the boilers; a Westinghouse lom documents filed with USATD. The estimate ziven below accounts for
auxiliary supply transformer; switchgear from ASEA, and Qerliken {Swiss); the foreilgn exchange cost (amounts in millions of dollars), The local

Brown-Boveri carrier cammunications equipment (Swiss); Italian trens- airrency cost for the project is expressed as an overall total of
formers; and Jzpanese line-insulators and hardware, Although the Rs, 66.3 million,

boiler equipment is Austrian, boller controls are being supplied by

Siemens (Germany), Coal will be supplied to the plant from nearby Ttem Foreign Exchenge Cost
collieries in the Amlai and Birsinghpur areas, brought in by rail, -

Cooling water far the plant will be provided by a smell reservolr, Two boilers, with codl and ash-

covering roughly 1300 acres, formed by an earthfill/rock-fill dam, handling equipment G Lo

3390 feet in length, maximm height 67 feet, built on the Sathna

mullah (which joins the Narmada River just below the dam), Cooling Two turbo-gl ternators with condensers

will be effected by the circulation amd heat radiation provided and auxiliiaries 1.9

by the area of the lake,
Switchgear, treznsformers, insulstors,

Trenamission features included in the project are a 132 KV line etc, . 2.3
from Amarkantsk east to Chirimiri, about 50 miles; a 132 KV line fram . . : R
Chirimiri toc the existing Korba Thermal Plant; and certain line Total v 8.4
sections north of Jabalpur to load centers slong the railway leading
to Allshabad. The line sections with which DLF financing is directly U.5. A.L,D, has requested precise cost data from the Madhya Pradesh
involved are the Amarkantek -Chirimiri amd the Katni.Kymore-Satna lines State Electricity Board.
plus miscellaneous 33 KV sub-transmission lines, Most of the higher
voltege switching eguipment and same of the control amd commmnications 3, Progzress to Date

equipment is DLF financed,
Financing: ODLF loan No. 191, sigred August 16, 1961, 3, 400,000.

Basic design for the power plant was done by the Madhya Pradesh Pw ject Agreement No. 113, signed June 1, 1962, Tis. 66,700,000 (eguivalent to
Electricity Board with detailed design, supply, erection ard $ 14,000,000},
cormissioning of the turbine.generator, condenser, and piping to be
done by the supplier, Similarly, detailed design, supply and erection Other: As of Hovember 1963 the Amarkantak Power Plant is 35% campleted
of the boiler, coal handling, and hydraulic ash hardling equipment according to progress reports, A site inspection by mission personnel
is the responsibility of the Austrisn firm, Simmering-Graz-Fanker. in November, 1963, showed the power house superstructure finished; both
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boilers hydroatatically tested, with work being concentrated on one
boller to finish installetion of boller controls; the number one turbine
top heli about ready to be put in pluce, bollsr controls and dnstrumenta-
tion set in place, but not yet connected; substation control bullding
footings amd foundatiors in place; coal handling plant about two-thirds
completed; most of the earth work ard rockfill on the dan completed with
megonry spillway and installation of gates being the major incomplete
items on the dam, Progress on transmission lines varies from the
completion of the Amarkantak-Chirimiri 132 KV line to 168 completion

of the Kymore-3Satna line, Frogress on substation construction is not
equelly advanced, only site preparation beinz dome st several locations,
However, all equipment and material is on hand and completion of these
features by the end of May, 1964, 13 feasitle, Initial operation of
Unit No. 1 at Amarksntsk 1s scheduled for May, 1964.
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1. The Activity Target

The objective of this project is to provide the Andhra
Pradesh State Elsctricity Boerd with & 62.5 MJ thermal power plant
and associated additional transmission facilities, The United

tetes will assist in the atteinment of this terget by financing
the foreign exchange coste of imported electricel generating
esyuipment ond of related engineering services and by meeting the
local currency costs of construction,

Backgroupd:  Arndhrs Przdesh iz presently served by three
separate power systems: The Mnchkund system in the north; the
Telengans system in the east; and the Tungabhadra system in the
south and west, In the future development of zonal grids in India,
the Tungabhadra system will be absorbed into Region I - Western
Ghats, consisting of Kerala, Madras, Mysore and South Andhra Pra-
desh, The other two systems will form a part of Hegion II - Eastern
Ghats, covering North Andhra Pradesh, South (Orissa, East Maharash-
tra, and South Madhya Pradesh,

The present project will form a part of the existing Machkund
Power System, which 1s a joint system of the States of Orissa and
Ardhra Prazdesh, serving the southern part of the former and the
northern portion of the latter., In 1961-62, this system had a
capability of 114 M¥ (79 B4 in Andhra Pradesh), By 1965-66, the
Telengana and Machkund systems are scheduled to be inter-connected
and the totsl capability (in Andhra Pradesh) to amount to 433 MA,
but attainment of this system capability may be delayed,

There is presently (December 1963} a serious power shortage
in the Mechkund system area and power restrictions aggregating
20 M or more are enforced,

The principal service area for Ramagundam is the Hyde¢rsbad.
Secunderabad metropolitan area where a major rallroad division
point, cement factories, paper and textile mills, and other
industries are dependent on the power produced, Coal mines in

the vicinity will also be served by the power station,

2. Course of Action

Financing: To provide 8.4 miilicn in dollar development loan
financing to meet the foreign exchange cost of the 62.5 Md Ramagundem
Power Project; and & PL-480 Section 104 (g) loan of 37,7 million
rupees (approximately §7.8 million dollar eguivalent) to meet locel
cogts of the project.

Description of Project: The Ramagundam Power Plant is located in
the northern part of the State of Andhra Pradesh, about 150 miles
northeeast of Hyderabad, the state capital, The new plant will be an
extension to an existing 37.5 Mi installation. The turbo-generator
for this project is one of 14 similar units purchased from International
General Electric under 2 bulk purchase contract, In addition to the
thermal plant, transmission and distribution facilitles covering portions
of northern Andhre Pradesh are included in the project. The power plant
is about six miles from the Jansgaon Collierles, the primery source of
fuel, Other producing coal mines are also in the general vicinity.
Water supply will be cbteined from the Godzvari River, where the existing
punping plant will be augmented by additional pumping capacity.

In addition to the I.G.E. 62,5 MW turbine-generator, major items
of the project include & 600,000 pound per hour coal fired steam generat-
ing unit; one 75 MVA and two 20 MVA power step-up transformers at
Ramagundam; a 50 MVA trensformer and two 15 MVA synchronous condensers
at the Yerragadda substation at Hyderabad; 130 miles of double-circuit
132 KV transmiasion line from Ramagundam to Yerrsgedda; and distribution
load center sub-stations in the service area,

Unigue features of this project are that coal will be transported
from Janagaon to Ramagundam by aerial ropeway and that steel and aluw

minum will be procured in the U.S. for fabricatlon into ACSR transmission
line conductor ccble in Indian factories,

Engineering: Burns and Roe, Inc., a U.S5. consulting engineering firm
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is to provide, and/or review and approve or comment on detslled
designs for the power station, supervision of construction, and
supervision of initial plant commissioning.

Item
3. Progress to Date
Financing: FY 63 AID Loan No, 49 signed May 21, 1963, Transmiesion lines
$8,400,000, FY 64 Scheduled Project Agreement providing Engineering Services
Bs, 37.7 willion (eqguivslent to §7.8 million), Contingencies

Other: Some site cleaning amd preliminary work is under way,
A contract has been awarded for construction of the circulating
water cooling towers and foundation work is underway, The Burns
and Roe engineering service contract was signed in July 1963 and
four U,S. engineers are at the job site. The major portion of
design work, however, 1s expected to be done in the New York Office
of the fim, BSpecifications for the steam generating unit have
been issued and the bids wlll be opened in Jammary, 1964.

The scheduled target date for commissioning 1s June, 1965,

4e PFunding Requirements
Cost BEetimate: The cost estimate for this project is aa

follows: (in § million):

Foreign Local

Ttem xchange %BI__LH Eﬁv Total
Boiler, coal and ash-handling, § 3.9 $ 2.4 3 6.3
and other mechanical equipment,

Turbo-generator and Switchgear 1.9 0.5 2.4
Trznsformers, Circuit Breskers Q0.7 C.l 0.8
ferial Ropeway 0.7 0.1 0.8

$

)

Foreign Local
Exchange  Currency
(% Equiv.)

0.8 § 43

Oud -

- 0.4

8.4 $ 7.8
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1, The Activity Target
ive

The object/of this project is to provide the Madhya Predesh
Electricity Board with & 312 MW thermal-electric power plant in the

southern Madhya Pradesh area, The United States will assist in
the realization of this target by financing the foreign exchange

coste of the imported electricsl generating equipment plus associ-
ated costs of consulting engineering services for design and

supervision of construction,

Background: The Satpure power plant site is in southern
Madhya Pradesh, about 12 miles esst of Ghoradongri, a station on

the Betul-Itarsi line of the Central Railway,
selection of this site were proximity to extemsive coal deposits

Corditions favoring

and a good site for barrage on the Tawse River which will form a
condenser water cooling pond capable of handling a plant of up to
1,000 MY capacity, Another consideration wes the desirabllity of

- placing substantial thermal power plant capacity toward the south-
western portion of the state since there are now several sizable
installations in the eastern part, Furthemmore, the State of
Rejasthan will utilize the capacity of two of the five units to be
installed at Satpurs as part of an arrsngement of sharing hydro
capacity on the Chambal River which separates Rajasthan and Medhya
Pradesh on the north-west bourdary of the latter,

Madhya Pradesh is the larget state in Indis in asrea as well aa
in terms of distances from east to west armd north to south, which

are in the order of 625 miles, With & population density of 189
persons per square mile, the state is among the less densely popu-
lated areas in India, Nevertheless, msny of the isolated distri-
bution systems originslly serving small local areas have been
inter-connected by 33 KV and 66 KV subtrensmission circuits tc a
greater degree than might be expeoted considering this sparse
populstion density, In terms of msjor transmission, there

now are three sub-systems, one in the eastern part of the state,

snother in the central sector which cormects electrically with
part of the eastern Maharashtra system and to which the Satpura

Power Flant will be connected, and a third in the north-westemn part
of the state which connects with the Chambal hydro system and which
in turn feeds the extreme northern part of Madhya Pradesh, Integ-
ration of these systems will be effected within the next five years
by 220 KV and 132 KV main transmission circuits, The Chambal River
scheme mentioned previously includes the Gandhi Sagar Hydro.electriec
Flant which is very close to the Madhya Pradesh-Rejssthan state
boundary. This plant at present has 92 MW of capacity operating, of
which 46 Mi are reserved for Madhys Pradesh, This ia being delivered
into the Ujjain-Indore.Bhopal area by 132 KV transmission lines going
through Rajasthan into extreme northern Madhya Prazdesh,

The cosl field belt which plays such a prominent part in the
economies of West Bengsl and Bihar extends to the east-central and
southern part of Madhya Pradesh, Coa) deposits known as the Pench
Valley System extend along the aocuthern part of Madhya Pradesh and it
is adjacent to one of these fields that Satpura Power Plant site is
located, Mineral am well as coal deposits in Madhya Pradesh are
assuming increasing importance with such development as the Bhilai Steel
Project, put into operstion within the last eighteen months, and seversl
cement plants north & Jabslpur. The city of Jabalpur, hesdquarters of
the Madhys Pradesh Electricity Board, at present is dependent upon 13.5
Mi of obsoclete steam capacity snd 1.5 MW of diesel capacity, An ord-
nance center dating beck almost 100 years, Jabalpur is experiencing an
upsurge in manufacturing activity as a result of military situation in
India,

2, The Course of Action

Through esn AID development loan to provide § 5.1 million to meet
the foreign exchsnge costs of the Satpura Power Flent including the
turbine.generators, station electrical equipment, coal and ash handling
plents, main transformers end principel switchgear equipment for the sub.
station and major ststion service equipment, About 7.6 million dollars
equivalent in Sterling credits will be provided for British made boiler
parts ard equipment, indeperdent of U,S, dollar financing, If funds
availeble permit, a PL 480 Section 104 (g) rupee loan may be made to
cover local costs of the project. —
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descriction of Froject: The 3atpura Therm2l Fower Plant including a proposed arrangement for carrying the cooling water

Frojuct, a5 defined in the losn deseription, consists of five discharge further arcund the artificial lake and emptying it into the
uZ.5 M. turbine-generator units, & subststion with switching lske opposite the power plent at some distance aweay. Under this
facilitivs for 220 KV and 132 KV, cosl storsge ani cusl hendling arrangement, mixing of the warm water with lzke water and rodistion
facilities, ash handling fecilities, & large cooling water pond of hect from the lake is expected to provide ample cooling for a

and ¢ residentiel colony [for employees, The surrourding country 1,000 M4 plant,
is almost entively wvirgin forest with the reilhead at Ghordsngri

being the only center of any conseguence in the area, In edditicn Design, supervision of construction and responsibility for initial
to the power plent itself, and finenced by non-nID foreign operation have been entrusted to the Kuljian Corporetion, U.S. consult-
cxchange and locrl funds, is s transmission network comnecting ing engineers with a subsidiary office in Calcutia.
Satpura with Tawa to the north 2nd Jsbelpur to the east, plus 220

KV comnections through Punasa-Indove-Ujjain and also through 3e Frogress to Date

Bhonal to the western sub-system, These tranmission lines along

with others wi)ll inter-connect the three separate sub-systems in Funding for this project has been obligated as follows:

Madhye Predesh into one system,
FY 63, AID lcan No, 77 sicnred March 8, 1963 - 25,1 million,

The GOI hes requested a FL 480 Section 104(z) rupee loan of
He. 162 million (= ¢34,015,0C0) te meet locsl cosis of this
project, which will be formelized when available funds permit.

Turbine-genervaior equipment for JSatpura will come from the
bulk purch:se agreement under which fourteen such units are being
furnished to verious projects by the Genersl Xlectiric Company. The
boilers are being fabricated in Indiz from row meterisl and semi-
finished material imported from the United Kingdem, Physical and
electric:l layout of the power plsnt will follow conventional
practices with the bollers, turbine-generators and main power
transformers heiny erranged on a unit system, One uniyue feature
is the cooling weter arrangement whereby a lske, formed by build-
ing a berraze on the Tewa River, will virtually eurrourd the
pover plent on three sides making it possible te have the cooling
water intzke directly on the lake, The cooling water discharge
will go into & 2,000 cu. sec, cansk et & slightly higher ele~

is of Movember, 1963, all the besic plent charzeteristies heve been
determined and the detailed design work is sbout 75% complete, 4 road
hes been built from Shoradengri railrosd station to the power plant site
which has suitsble alignment, width grede, and bridges for heuling the
hesvy e;uipment to the site, Temporary field engineering offices have
been in operation since the middle of the ye:r, the consulting engineers!
permanent offices ¢nd residences ere ready for occupancy, work on colony
housing and the projeet guest house has Zt,ar‘é(e)d an% e;clcegao,t;ons foi the

Jhi 5 » of the lake until it reaches No, 1 turbine generator have been started, .me of the boller parts

gﬁ?ﬁe‘xﬂii}} ;}lihio%i‘?;aéze gf?r%l?;lc-h OPO?'tnt J':-Lt will empty into ere at the Ghorrdongri Reilrosd Strtion snd will be trinsported to the
the river below the hérr-fe, site as soon as the levelling work of the storage area now nearing
completion is actually finished, Soms of the heavy structurals for the
power plsnt superstructure slso are lying at the roilrosd stotion,
Explerstory core drilling for ithe barrage foundations will be finished
within a month. Construction power for the project sits hes beon previded
from khaperkheda in hshar:shtra through Chindwara ~nd Pamara through &

Considerstlon is being given to ineressing the capacity of
the 3ztpure Power Flant to 1,000 k!, Power plent design fectures
needzd by a plant of such size are being plinned #ccordingly,
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25 mile extension from the latter statior, This line now is
enerzized at 11 KV, but a trensformer is now at Ghoredongri
which will enable this ecircuit to be opersted at 66 KV. Tenders
have been invited for the erection of the power house super-
structure stecl, most of which will come from Indian sources
except for 1,000 tone of plates from the 1,5, Stzel fabrieation
will be done on the site. Boller erection is scheduled to start
in the lest weck of January, 1964 and initisl operation of the
first unit should be possible in the 3rd quarter of 1966,

4e  Funding Tie ul rements

Cost Lstimete: {Thousands of Dollars)

Local
Tuwem Forcign Zxchsnce  Curpency Total

Civil tiorks and Colony 2,100 9,900 12,000
Turbine~generators 13, 440 - 13, 440
Boilers , 612 16,94 244 560
Statien Zlee. Zguipment 2,632 650 3,290
Miscellaneous Flent - 360 360
Subst: tion 2,055 505 2,560
Coal and esh plant 24640 - 2,640
Contingencies - 1,739 1,739
Over head and expenses - 3,245 3,425
Consulitantls fee 735 135 ‘735
Tools, Sparves, ete, 1,453 430 1,933

32,607 34,15 60, 682

{1) Financed by sterling credits

Net doller emount = 4 25,055,000,

Pace AC=94c




AlD DATE FREPARED
FORM
w2 120 Dagembar 10
{762}

COOPERATING COUNTRY

42 NNTA INCTASSTFIED

Ba6-22-980-239

Tarapur Atomiec Power Station E2]l

1. The Activity Targzet

The objective of this project is to supply needed electrical
energy to the states of Gujarat and Meharashira amd particuleriy to
the coastal area between Bombay and Almedabad, This is one of the
nation's most industrialized areas with a large and diverse power
load that is expected to increase rapidly in the coming years,

The GOI has placed high priority on the instsllatlon of a 380 MW
Nuclear Power Station in this area, The U.S. Government has agreed
to asalst in this project by providing foreign currency financing
ard the U,5. Atomic Energy Commission is considering an application
for deferred payment financing of the muclear fuel costs.

Background: The GOI has for many years considered the possible
advantages of Nuclear Power Stations. It selected the Maharashtra.
Gujarat State area as the most suitsble location for the first
Indian nuclear power station largely because:

1, The general area is an industrial region with an exdating
large power reguirement which is expected to grow,

2, Conventional thermal power stztions fueled with oil, cosal,
or gas or not attractive due to high fuel costs and it is
not feasible to develop hydro-electric capacity fast enocugh
to meet the demand,

3. Circulating cooling water needed can be taken from the
ocean and reactor boiling water make-up is available in
gufficient quantity from a nearby river,

In addition to the above reasons, which contributed to AID's
finding that the project is economically and technically feasible,
the GOI is anxious to start a nuclear power development program
now to prepare for the time in the not too distsnt future when
increased power reguirements and less costly muclear power genera-
tion are expected to result in a more significant part for

nuclear energy irn the electric power supply in India.

2. The Course of Action

Financing: To mske available to the GOI and its Department of
Atomic inerzy U.S. dollar credits in the amount of &0 million for
meeting foreign exchange project costs of the project, and §l5 million
t0 cover initial fuel costs, These funds will be used to cover plant
construction costs of $67.9 million ard fuel fabrication costs of
approximately 0,5 million, A separate financing agreement is being
negotiated between GOI and the U.S. Atomic Znergy Commission for
initial fuel costs of sbout §5 million, Loeczl currency fimancing is
to be provided from GUI budget funds, The overall local currency costs
are expected to total y33.6 million for a totsl equivalent project
cost of JC1.5 million, not including fuel nor interest during construc-
tion, Overall financing (foreign and local costs) to place the plant
in operation (construction cost, 104 allowance for total interest
during construection, fuel cost and fuel fabrication cost) will be
approximately #l4l million., While the fuel costs are normelly con.
sidered ops-ating costs, in this instance because of the nature of the
fuel 1ts part of long range operating costs must by necessity be finsnced
prior to initial plant operation.

Description of Projeet: Tarapur Nuclear Power Project is to be
constructed on the western coast of India approximately sixty-two miles
north of Bombay, The plant is to consist of two identical power units
which will be serviced by some joint feature auxiliaries, The muclear
power units are to be of the boiling water reactor type similar to other
operating nuclear stations in the world, but will be modified to include
the recent design improvements of internal moisture separation in the
resctor and vapor suppression containment,

Each reactor will deliver steam to a separate turbine-generator
unit of the following characteristics:

TURBINE

200,000 EWe
Tandem~-Compound, Two-flow I
1500 RFM PAGE AC-OQ5g
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GENERATOR

235,000 KVA 30 psi Hydrogen Pressure
0.85 Power Factor

12,000 Volt line to line veoltage

1500 RFM

The guaranteed net electrical output of the total station
after taking into account station service requirements is 380 MA,
This power will be fed over high voltege (220 KV) lines from the
Tarapur Nuclear Power Station switchyard into the systems of Gujarat
State and Maharashtra State, It has been proposed that a committee
be established to develop plans for division of power, rates, and
dispatching procedures. This project is scheduled for completion

in May, 1963,

Encineerinz: As described in & previcus paragraph, Inter-
national Genersl Electric will be responsible for all phases of
engineering design, project construction and start-up operations
under a single encompassing "Turn Key" project. Inasmuch as the
nuclear ststion in many respects is similar to previous plants
designed and constructed by General Electric, much time should be
saved in the preparation of the Tarapur Project design, The Company
has been working on various aspects of the project for several
years., Engineering has progressed to a point where construction can
start with the completion of contrzetual requirements which are ex-
pected to be finalized in December 1963,

With International General Electric being the prime contracter
for the project, the major portion of a11 items of foreign procure-
ment will be manufactured and supplied by General Electric,

3. Progress to Date

AID Loan Agreement No., 386.H~091 for $80 million was signed on
December 7, 1963,

By late 1960, planning had progressed to a point where invi-
tations to bid were issued for a Nuclear Plant on & "turnkey® basis
(i.e. & single contract for deaign, construction znd start up) to be
located at Tarapur. Bids were recelved from seven firms on different
types of reactor power plants in August 1961, Bid evaluation showed the
propossl of Internationsl General Electric to be most suited to the needs
of the proposed project and a qualified letter of intent was issued to
International General Electric by the GOI Department of Atomic Energy on
September 24, 1962. The proposed contract is contingent upon receliving
sufficient financial assistance from outside scurces (AID) and upon
obtaining agreements with the U,S, Atomic Energy Commission ard the State
Department., .

GOIL prepared an "ipplication for loan for {inancing the foreign
exchange reguirements of the Tarapur Atomic Power Station" in November 1962
and made subseguent application to AID for such financing, AID/W engaged
Burns and Roe, Inc,., Consuiting Engineers, in February 1963 to study the
economlc and technicszl feasibility of the proposed project., The Burns and
Roe report, (issued in June 1963) ard the information submitted by GOI
and U.S.A.I1,D. New Delhi, were evaluated by AID and the project was app-
roved. 4 Project Agreement was developed over a period of several months
and was signed in early December 1963, The GOI Atomic Energy Commission
is rushing final agreements with International General Electric so that a
52 month construction schedule may be initiated by Dec, 15, 1963,

The physical work accomplished to date at the project site includes
initiation of construction of a water supply end power supply for plant
construction and workers' housing snd temporary warehouses, Subsurface
foundation exploration was undertsken during 1959 and 1960, Some bridges
on the access road to the project have been completed and the access road
right-ofsway clearing and greding are in process,
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b Fundinz “egud rements

Wihile this point is covered Lo suue exient in previous para-
graphs, a suunary of foreign and local costs, ail expressed in
equivalent terms of §, is given below:

Ttem Foreign ixchenge Rupees § hguiv., Total
($ 1000) {1000) {4 1000)

Complete Muclear Power
Station installed per

I.G.E. Contract 60,980 25, 432 86, 412

Site Preparation 1, 470 5,880 75350

Contingency (3%) +

Escalation (63%) = 9% 5,488 2,289 T
Total* + 67,938 # 33,601 $ 14,539

* As previously noted, there is no allowance in the above
figures for "interest during construction” nor for fuel
and fuel fabrication costs,
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Sees E-1, Project 386.22.330-254, Railways V,
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See E.l, Project 386-22-330-254, Rallweys V.
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-F?JIEM DATE PREPARED COOPERATING COUNTRY /86-22-330-252
wa2 |20 December, 196p3 INIT A UNCLASSIF IED 386-22-330-253 Indian Reilways Bl
(71-62) P el e i LY/
1. The Activity Terget Table 1
The objective of these prujecis is Lo provide iie Iidian Indian‘ftailfﬁy Friigh'g Tonnage
Railway System with modern motive power end other railway equipment (in million tons 111 rien
in order to increase the efficlency and volume of railway passenger ot ot ‘tet
;?J:ngﬁ;:“gg”ﬁgpgi;:“;'y The Uﬁﬁ?&“}gggﬁgﬁfﬁ; Clese of sreight 1950-51 1955.56 1960-61 19ul.oy L062-63 1061-04 105306
coats of imported railway opersting equipment. {zeference) 1) 1 (2) (2) (2) (&) (3)
Projects 336-22-330-252, 386-22-33C-253 and 355_;22_330_‘254 Steel & Raw Matls. 5.8 8.1 14.0 16.9 20.2 R2.5 34.0
are cove.red by this description, Coal 30,9 35.9 9.7 53.1 0.2 69.6 90.0
Background: The Indian Railway system with over 36,000 miles ) .
of main line routes is the fourth largest in the world, after the Cement 2.5 40 6.4 6.6 6.6 &3 1.0
3.8., U.S.3.R., end Canada, As shown in Table 1, the tonnage o
transported by the railway system hes doubled since the First General 53.8  61.9 83.7  8l.4 a7.7 92.6  105.0
Five Year Plan began in 1950-51 and is expected to approximate 245 - a
million tons by 1965-66 (an inerease of slmost 604 during the (a) Export ore - - ( 2.5) (2.5) (3.2) (41) (1.0}
Third Plan). Coal has constituted about one-third of total
tonnage to date and ia expected to be sbout 37§ of the total by (b) fly. Stores - - (16.7) (14.6) (15.9) (17.2) (22.5)
1965-66, Transport of the railways' own stores accounts for .
an additional 9-10% of total tormage, ALl other commodity (e) Al other - - (64.5) (6403) (8.6) (7L.3) (75.5)
;ﬁ?si?nﬁti:ui?dmed in the remaining tonnage, a little over Totals 93.0 115.9 153.8 158.0 174.7 191.5  245.0

Ref: (1) A Review of the Performance of Indian Govt. Reilways (1963)
{2) The Third Pian - Mid Term Appraisal (1963)
(3) Third Five Year Plan (1961}

At the beginning of the First Flan, in 1950-51, capital investment in
the Indian Railweys system amounted to 1,760 million sad in 1960-61 (start
of Third Plan) was. 3,208 million, m increase of  1,.48 million in ten years,
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J : e 6-22-330-252
FORM 120 December,1963  INJIA UNULASSIFIED Fo2e-a0a% Indisn Railways -
{62) 3 6.22-330-254

2. The Jourse of Action

{e) AID Loan No. 86 signed October 21, 1963, provided {15.85
million for the procurement of 54 diesel locomotives,

To assist in finencing the foreign exchange costs of
improvement and additions to the Imdian .ailways.

3. Erogress to Date

ks & part of the project, the following loans have been made
to cover the foreign exchange cost of imported railwey material
emd egulipment,

{a) DAF Loan No., 2, signed Jure 23, 1958, provided ;30 millien
in Project 386-22-330-252 for the import of structuridl steel and
other steel products used in the manufacture of railroed rolling

stock ond in the corstr.ction ard strengthening of railroad bridges.

(b} DLF Loen No, 12, signed Jecember 24, 1958, provided 35
million in Froject 386-22-330-252 tor the procurerent of locomo-
tives, rollin_ stock, coumponents, steel products, electric and

Disbursement:

(a) DLF Losn No, 2 has been completely disbursed,
{b) DLr Loan No. 12 has been cowpletely disbursed,
{¢) LLF Loan No. 151 was &5/ disbursed as of October 31, 1963.
(d) AID Loan No. 35 was 40F disbursed as of Qctober 31, 1963.

(e} A Loan No. 86 - This loan was signed on October 21, 1963;

ne procurement has yet taken place,

The Indian ‘isilways have received foreign assistance, in the form

of losns, grants, or both, between 1950 wid 1963, as follows:

signalling eguipment, end machinery and tools for railroad repair AID Yollars {(millions)
shops,
_ . DLF Loan 2, 12, 151 115,000
{¢) DLF Loan No. 151 signed December 5, 1960 provided 50
million in Project 386-22-330-252 for the procurement of 147 AID Loans 35, 86 58.850
diesel locomotives and about 6 million of Central Traffic
Control (CTC) eguipment, The purchase of 117 electric locomotives EXIM Loan 2085 19.000
was also partially financed from this loan, the balance being s . .
T iteilway portion of Orissa lron Qre
provided from one IBHD loan, Project Loan 12.630
{(d) AID Loan No. 35, signed June 21, 1962 provided ;3 Pro ject 38_6—){-33-93 T4.510
dies:;nlizoriggix:.386_22_33&253 for the procuresent of 158 Total U.S. Assistance 273,990
PAGE  AD-R
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Ao 386-22-330-252
10120 | 20 Decenber, 1963 INDIA UNCLASSIFIED 386-22.330.3 3 Indian Railways BE-1
(7-62) O 360=22-330-254
ADD dollars (millions) 4. Fundin.: feguiremen ts
IMRD Nailways Losns I-VI 377,800 Funding for these projects has heen obligated sa follows:
Canada 30,771 FY 58 OLF Loan No, 2 30, 800, 000
Australia b el FY 59 DLT Lownn Ho. 12 35,000,000
. FY 61 DLF Loan No. 151 50, 000, 000
Total Foreign Aid 692,983
FY 62 AID Loan No, 35 43,000,000
Project 336-Xw3,~EG: This project provided dollar foreign . . )
exchange assistance for 100 broad gauge locomotives, 8,730 freight FY 64 AID Loan No. 86 15, 850, (00
wagons (hslf broad geuge cnd half meter gauge), 280,000 tons of
steel {shspes, plates, alloys, etc.}, 60,000 tons of steel rail Total to date: #L73, 850, 000

and 1900 tons of fish plates, inder Operationsl igreement 17 a total
of about 78 million was obligated during FYs 1954, 1955, 1956, amd
1957. Subsejuent deobligations have reduced the total amount to
74.51 million,

Project 336-22-210-209: This project for the development of
iron ore export facilities in Orisse was financed by a loan from
the Asian Zconomic Development Fund in FY 58, Of the total amount
412.63 million was used for the procurement of 25 diesel locamotives,
rails, bridge girders, znd equipment for reilroed constraction,

ZxIm Loan 2085: This loan, authorized March 28, 1963, provides
419.0 millio.. to cover the foreign exchange ®sts of equipment for the
Railways' diesel locomotive fectory at Varanasi.
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M
1233 120 December, 1963 ™OIA INCT ASSTF IED 86-22-210-258 Goal Washery Plant, Bihar E-1
1. The Activity Target In addition, Durgespur and Burnpur will receive 1,0 million apd 0.6 million

tons, respectively of mine-run Barakar and Haniganj coal.
The objective of this project is to provide the Hindustan Steel

Compary, a Govermment of India Corporation, with a 2 million ton per Against the present reguirement, there are six washeries in operstion
anmum coal washery in the Jharia coal field adjacent to the Patherdih which can supply about 6,4 million tons a year of washed coal:
yerd of the Hastern Railway., The United States will assist in the :
attsimment of this target by financing the foreign exchange cost of ‘Washery wWashed Coal
engineering services and imported machinery and equipment, (million tons)
Jamadoba 1.1
Background: Reserves of metallurgical coals in India are Weat Bokaro Q.4
limited in comparison with demands by India's stesl mills for such Lodna c.2
coal, Two measures of conservation have been adopted to help meet Kargeli 1.5
these demanda: (1) 211 metallurgical cosls cre washed to lower the durgapur 0.8
ash content and thereby enrich the coals and (2) weak coking or Dugda 1 244
semi-coking coals are tlended with full coking coals, . Total WA
4s indicated below, the requirements of washed cozl for the
major steel plants, to be used in the production of about 6 million For the bslance of about four million tons, three washeries are now,
tons of steel in terms of ingots and ebout 700,000 tons of market or will shortly be, under construction: an additional one in Dugda,
pig iron, are estimated to be about 8 million tons per annum: (Dugda II) another in Bhojudih and the third in Patherdih. It is planned
that the washery in Dugde will supply washed Jharia coals to the steel
Steel Plant Estimated Need for Washed plants in Bhilai and Rourkela, the washery in Bhojudih to the steel vorks in
Cosl (miilion tons) Jamshedpur and the Patherdih washery to the steel works in Burnpur,
Aourkela {Hindustan Steel Ltd,) 1.6 2. The Course of Action
Bhilei (Hindustan 5teel Lid,) 1.8
Durgapur (Hindustan Steel Ltd.) 0.8 Financing: To provide .2 million in dollar [inancing to meet the foreign
Jamshedpur (Tata Iron & Steel Jo.) 2.4 exchenge cost of the Patherdih Coal Washery.
Burnpur {Indian Iron % Steel Co.) 1.6
- Description of Project: The project is the construction and eguirping
Total _2._ of a complete cosl prep:ration plant, including design, supply, erection

and commissi oning, and installation of all necessary awdliary equipment,
The plant will be located at the eastern part of the Jharia coal field in
the state of Bihar, adjacent to the Patherdih yard of the Eastern Railway,.

PAGE AE-{12a




AlD |DATE PREPARED
FORM
104120 120 December,1963
(7-62)

COOPERATING COUNTRY

INDIA UNCLASSIFIED

Bb22.210-258

Coal Washery Plant, Bihar E-1

It will treat coking cals drawn from approximately 22 collieries
located in the Jharia field. The washed cosl is scheduled for use
mainly at the Indian Iron amd Steel Company plant at Burnpur,

The washery plant will include rallway dumping facilities; a
screening, hand-picking and ¢rushing division; raw coal storage and
blending facilities; a main washery with Baum-type Jjigs, heavy
medium separators, heavy medium cyclones, thickener, amd the disc
filters; clean coal znd middlings bunkers; various belt conveyor
systems; and miscellaneous suxiliary unita. The plant is to be
constructed on & turn-key basis, and, on the basis of world.wide
bids, a U.S. firm Roberts & Schaefer Co,, Chicago, Iilinois, has
been awarded a contract for the Patherdih plant, inecluding design,
supply, erection and commissioning of a complete coal washing plant,

The contractor has guaranteed that on the basis of two shiits
of eight hours each per day and 300 working days per year the plant
will handle a minimm input of ,600 metric tons of raw coal per
day or 2,000,000 metric tons per year,

Because of the varyinz nature of the run-of-mine coal that will

be treated the average yield amd ash content of the washed products
can not be accurately forecast, However, laboratory tests indicate
that the following results may be obtained from run-of-mine coadl
with an average ash content of 21.9%.

Products Weight Ash %
Clean Coal {3Mx(O") 73.05 15.6
Middlings (3" x 1v) 10.26 32,7
Middlings (1" x 3¢ mesh) 9,02 32.4,
Rejects (3" x On) 7.67 5542

100,00 21,9

Cogt Estimate: The following is the estimated cost of the project,

in millions of dollars,

Je

Foreign Local

~dtem Exchange  Currency  Total
Mein plant, machinery,

materiels snd equipment § 2.98 v 0.82 $ 3.80
Standbys and speres 0.34 0.34
Civil ¥orks 1.96 1.96
Fabrication of Structural Steel 0.24 C.R4
Plant Erection costs 0.44, 0.4
J. 3, Technical Personnel 0,20 .05 0.25
Engineering Services .60 0.6C
i 4el2 ¥ 3.51 3 7.63

Frogress to Date

Financing: On June 21, 1962, AID Loan No, 15 wes signed providing

$4.2 million to meet foreign exchange cost of the Patherdih Coal Washery,
As of October 31, 1963, 3,510,000 of the loan had been disbursed.

Other: According to the latest progress report which has been received

for the mroject, the project status is as follows:

66% of U,3, machinery ard equipment received,

45% of Indian machinery and equipment received,

75% of Indian structural steel received,

Civil works 78% complete

Fabrication of structursl
steel 13% complete

Erect%gn of plant and
machinery

74 complete PAGE AE-12b
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i

(762} L
4e Funding Requirements

Funding for this project has been obligated as follows:

FY 62 AID Loan No, 15 $4, 200, 000
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FORM L _ N e v rrosam s im ATTAOY
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(7-62)

1. The activity Target

The objuctive of this project is to provide the Hindustan Steel
Coipary Ltd., o Govermment of India corporation, with a Z.4 million
ton per anpum extension to the existing cozl washery in the Jharia
casl {ield near Dugde in the 3tate of Bihar., The Inited States
will assist in the sttrinrent of this target by finencing the
foreign exchenge cost of en.ineering services and imported machinery
and e ipwent,

Backsround: The steel industry is & vitel elevent in industrial
development #~5 envisaged in the Second and Third five Year Plans,
itdegquate su, ply of cokiny or matallurgical coel to the steel plants
can be ensured by washing inferior gredes of cosl such as those
available from the lower seams of the western reglon of the Jharia
coal field, Ixtensive tests conducted by the Indian Government's
central Fuel hescarch Institute have established that such a
proposal is practicable and reslistic, The decision to install
another washery at Dugda is ths outcome of these investdgations
and has opeen zccorded the highest priority. The advantege of
installing, Dugda II as an adjoinirng plant to Jugde I is that it
can avail itself of all existing service facilities thereby reduc-
ing considerably local currency costs of instsallation end operation,

Juring the Third Flan period, the Government of Indiaz has
propesed to step up iron and steel production cepecity to 10.2
million tons of steel ingot capacity and 1,5 millien tons of pig
iron s year., This expansion would require an additionsal washing
capacity of 12,7 million tons in terms of raw coal,

The present reguirements of weshed coel for the major steel
plants, however, besed on full production at total present rated
capacity of about 6 million tons of steel in terms of ingots, and
about 700,000 tons of merket pig irom, are estimated to be 8.2

miilion tons per annuwm, as indicated below:

Steel Plant for ‘Washed Coal
Fourkele (Hindustan Steel, Ltd,) 1.6
Bhilai (Hindustan Steel, Ltd.) 1.8
Durgspur (Hindustan 3teel, Ltd.) C.8
Jemshedpur {Tate Iron and Steel Co.) 2.4
Burnpur {Indian Iron and Steel Co. ) 1.6

Totsl 8,2

zent
Zatimated Need Capacit

Million Tons}
1.0
1.0
1.0
2,0

1.0

6.0

In addition, Durgepur end Burnpur will receive 1.0 million amd

0,6 miilion tons, respectively, of mine-run Barsksr and Raniganj coal.

Against the present reguirement, there are six washeries in

Washery

Jamadoba
West Bokaro
Lodna
Kargali
Jurgapur
Dugda I

Total

(;-i13ion Tons)

| ad
Pt

.:-a‘ux'Nk-P-'

I\JOt—‘OO

.

>
-

operation which ean supply sout 6.4 miilion tons of washed coal:
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386-22-210.259 Dugda Coel Washery ixpension E-1

3everal wesheries are now, or shortly will be, under construc-
tion, including the Dugda I3 washery providing additionsl washed
coal capacity of 2.4 million tons per year, to meet present and
near future reguirements,

Cokinz coal ccmes simost entirely from the Jharis coal field
comprising over 300 collieries, Of these, about 120 ralse coal
containing ash which can be washed down to 8 limit acceptable to
the steel works. DBased on the suitebility of the different coals
for washing snd the convenience of reilway transport, the
collieries have been divided into groups by Hindusten Steel Compéany,
Limited, with each group of collieries to supply raw coal to one
cosl washing plant located at a central railwsy point., The coal
to be washed in washing plsnts at Jamedoba znd Bhojudih (urder
construction) is for the steel works of Jamshedpur (T.I.3.C.0.); at
Fatherdih (under construction) for the sieel works of Burnpur
(I.I.3.0.0.); at Durgapur for the steel works oi vurgapur; at
Dugda for the steel works of ltourkela, The characteristics of all
of this metallurgiecal cosl have been subjected to tests carried out
by the Central ruel Fesearch Institute of India, znd thes coal
washing process sdapted in each case.to suit the cheracteristics
of the coal from the particular group of collieries supplying the
raw coal,

2. The vourse of Action

Fipancing: To meet the foreign exchange costs of this project
by providing an A.I.D. loan of 5.1 miilien,

pJescription of Project: The project is the construction and
equipping ol a complete coal preparation plant, including design,

The washery will include standard run-of-mine receiving facilities
such as automatic dumpers, screening devices, hard sorting belts and
storage bunkera, The reilroad car marshaelling yard built for
Dugda I will provide service for Dugda II amd, when reqired, for
Dugda III as well.

The washing section, or main plant, will differ only slightly
from Dugda I unit, which followed hendling standards which have been
tested and approved throughout the industry. Typicelly, the raw
coal from storage bunkers will be washed and fed to a series of
separators, thickeners and fitters where as much of the ash making
slate will be removed as economicelly feasible, Each 14 ash in coking
cosl may reduce blast furnace capacity up to 4%. In the present case,
Hindustan Steel specifies that the contractor must guarentee that the
cleaned coal will contain no more than 174 ash. Jharia's coal contains
upwards of 33; ash, The Indian Bureau of kinee, however, has determined
that the Jharia cosl ash content can economically be washed down to a level
of 15 - 17%-

The completed plant will have a rated capscity of 600 meiric tons of
raw coal per hour, with # 104 intermitteni overload capacity. The
annual capacity, based upon two shifts per dey for 30C days per year,
will be 2,4 million metric tons,

Engineering: It is expected that the U.s. contractor, when selected,
will be given a turn-key contract for design and construction of facilities
and selection, purchage and instaliation of eguipment.

Cost Estimate: The estimated cost of the project, in millions of
dollers, is:

supply, erection sl commissioning, and instaliction of all necessary Foreign Ilocal

auxiliary eguipment in order to wash 2.4 niliion tons of raw coal Item Excheange Jurrency Total
per annun. Dugds 1T is Lo be the second of a projected three unit -

coal washery complex at Dugda end is adjacent to iugda I. It will Plent, mschinery, materidls

be located in the western region of the Jharia coal {ield and will and equipment # 3.1 3 4.8 5 Te9
e serviced by 43 collieries mainly in the bBhaga, liohoda and Standby and spares 0.7 0.2 -
Katrasgarh aress, PAGE 4 13b
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{T-62) |
Foreign Local
Lhem Exchange Yurrency Total

Design & construction

service 0.9 0.7 1.6
Technical Services Q.3 C.1 G4y
Steel Fabrication (92 0.4
Civil Works 3.3 3.3
Ocean freight 0.1 c.1l

Total $ 5.1 9.5 14.6

Local currency requirements will be provided by Hindustan
Steel Company, Ltd.

3. Progress to Date

ATD Loan No. 87 in the amount of $5.)1 million was signed on
November 29, 1963. There heve been no disbursements to date,

The Government ol India 1s now considering tenders f{ram U.S.
engineering firms for the project,

4. Punding Heguirement

AID Loan No. 87 for 5,100,000 signed November 29, 1963,
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336.22.210-260

Centrsl Ropeway "F" E-L

1. The Activity Tarset

The objective of this project is to provide the Government of
India Coal Board with @ bicable ropeway with & total capacity of
900 tons per hour to transport sand 15 wiles from the Damodar Hiver
to the Jharia coal field in the 3tate of Bihar., The United 3tates
will assist in the attainment of this target by finanecing the
foreign exchange cost of engineering services and of imported
egquipment and machinery.

Background: Cosl hes been mined in the Jheria cosl field, Bihar
State, for nearly & century. 3and stowing (filling the spzace from
which coal has been removed with sand) has beccue s common practice
in this field to facilitate meximum recovery of coal by removal
of pillars.

The present Uval Board was estoblished in order to agaist
in conservin: coal snd effecting safety in mines. This was to be
accomplished primarily by using improved methods for sand stowing.
vonsidering thet large scale send dredging, transporting crd stowir
are beyond the financizl and physical capacity of most of the
collieries, the Coal Board was given statutory responsibility to
grant finsncia]l assistance for this purpose, However, instead of
merely granting finencial assistance and leaving it to the
individusl collieries to arrsnge for delivery of a supply of sand
at the mines, it was deemed preferable that the Coal Board provide
the sand itself. Also, considering the large number of collieries
using sand, it was determined that a series of ropewsys,under a
Central Luthority, could best do the job, Accordingl;, the
Government of Indis has authorized construction of a totel of
four new ropeways, indluding three ir the Jhiria coal field., This
loen proposal calls for financing one of ithe three bicable

ropewsy systems, designated as Ropeway "F", The Government of

Indis originelly proposed that A.JT.D. finance the foreign exchange
for enother Jharia ropeway, but has recently decided to defer the ropeway
de=i znated as WB-U" to a later date,

4 portion of the target of 97 million tons of cosl per annum
envisaged by the end of the Third Five Year Plan (1966) will come fram
extraction of the high grade cosl left standing in pillers in the Jharia
coal fields, This depillaring will inwlve the stowing of approximately
14 miliion tons of sand per annum, Such e large guantity of sand is
avallable only in the river beds of the Lamodar end Ajoy rivers which
flow dl ongside the codl ficlds, but at some distance from most of the mines,
The Zovernment of Indie has proposed, therefore, that sand be extracted
and trensported from the Damodar liver to the Jharia coal field bty a
bicable serial ropewsy capable of carrying 3 million tons of sand per
snnum, This will increase coel production by 1.5 million tons a year in
the affccted mines. Owverall erectlon and operation of the Ropewsys
will be under the supervision of the Coal Board.

2, The cCourse of Action

Financing: To provide 7.7 million in dollar development loan
financing to meet the foreign exchange cost ol the ropeway project.

Description of Project: The ropeway project, as presently envisioned,
will consist of:

1. Three portatle type dredges, each with & rated sand/gravel
cutput of 240 cubic yards (300 tons) per hour, Will gather and stockpile
the sand on the river bank where it will be maturally dewatered.

2. Two mobile 450 ton e r hour lozding systems will reclaim the sad
:d plece it on a 1,000 ton per hour belt conveyor which will convey it
to & 300,000 ton stockpile, As needed, the sand will be loaded by
gravity on to another conveyor and deposited in two 1,000 ton bins at the
head of the twin ropeways, Auxiliary eguipment will be provided faor keeping
sand within reach of the conveyors.
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3. Twin main ropeway systems, of a special bicsble type, will contractor and an anple su;ply of labor is aveileble, Suitable Indian
extend from the loading terminal for a distance of about 10 miles, personnel will be placed with the contractor for training, both in the
One will then brandi off and extend for sbout 2.3 miles to serve .5, and in India, The contractor will alsc assign an adeguate
three unloading terminals, while the other will continue for about staff to stay in India for a limited period zfter the completion of
3.2 miles to serve four unloading terminals, Each ropeway will have construction, to assist the Indisn personnel in the maintenance, and
a capacity of 450 tons of sand per hour. Sixty (60) cubic feet operation of the facility. The Coal Board will assign qalified engineering
(2.7 tons) tramway cars designed to ride the track cables will be officers from their staff for the overall supervision of the project,
used, Arrangements provide for the cars to be automatically loaded In addition, the Coal Board will arrange for power and water and will
end discharged at the terminals, The ropeway will be provided provide work shops and eny other ancillary facility that may be needed.
wlth two 2 inch diameter track cables for carrying the loaded
tram cars and with two 1-1/2 inch track cables for the empty cars, ngineering: The Government of India has plamned thst Ropeway 'F"
Specifications for the towers, terminals, trzck cebles, haulage be constructed by a U,S. firm, Interstate Equipment Corporation,
cables, tram cars, power eguipment ewciliary eguipment, and The Coal Board stated that Interstate's proposal, while not the lowest
safety guards required for the ropewsy heve been prepared, bid sutmitted, was "technically superior" to British and Germen offers

recelved, Also the U.3, firm will complete the installation oi the

4s One nine hundred ton steel bin is to be provided at each of ropeway within thirty montns after the date of the signed contract,
seven bunker sites located near the mines to be serwved. The bins
will be designed to permit gravity loading into road trucks or rail Cogt isstimate: The estimeoted cost of the project, in millions of
cars, Provision is alsc made for delivery of sand to a long boom dollars, is:

belt so that a 60,000 ton stockpile may be stored; portable loaders

will then be able to reclaim send from such stockpiles, .
(y million)

5. A two year supply of spare parts is to be provided. Item Foreign Exchange  Local Currency Total
é 3 é

6. Tools end equipment required to erect the Ropewsy will be

turned over to the Coal Board by the contractor, Dredges and Pipelire

Equipment 0.9 C.7 1.7
An adequate supply of serd is an essential reguisite for the . .
succesaful operation of the ropeway. The quantity extractable St{;ckﬁe ¢nd Sard Storage o o 0.9
from the Damodar River, year by year, has been studied by several acility > 4 *
ager}cies ani while t.l:xere has been cons:_i.derable variance in the sever:1l _ Ropeway 5.6 4.0 9.6
estimates, it is believed the supply will be adequate for about
15 years. Hendling System for 3torage
a2t Bunker Sites; Leuding
The project calls for a "turnkey" job insofar as the ropeway kquipment for Mines Transport 0.3 0.3 0.6

ard accessory eguipment is concerned, IHaterials normaily available
in India, such as steel, cemsnt, etc,, will be utilized by the
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wetimated Costs

» million)
ITtem Foreign ixchenge Loeczl Currency Tolal
¥ v v
Spare Parts 0.3 G.1 0.4
Tools C.l 0.l (V"4
Total 7.7 @ 5.6 3.3

3. Frogress to Date

As the loan hegfjust been sizned, no physical progress has
taken place,

As stated sbove urder Engineering, the Government of Imdia has

selected a Y.3. contractor,as of December, 1963, it is anticipated that
the contract will te signed in the near future,

4+ FTunding Regquiremants
Funding for this project has been obli_ated as folbws:

¥Y 64, AID Loan No. 81 - @l 700, 000
(5igned October 21, 1963)
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AlD |DATE PREPARED W'éoor'canme COUNTRY

l. The Activity Target

The objective of this project is to provide the West Bengal State
Electricity Board with a 150 M/ extension to the existing 30 MW
‘thermsl power plant at Durgspur, West Bengal. The United Stztes
will assist in the attainment of this target by finsncing the
foreign exchange cost of engineering services end of imported
electric,l seneratin; and transmission equipment and by meeting the
local currency coats of construction,

Backgrourd: The area around, and west of, Jalcutte is known
as the south Bihar-lower Bengal area for the purpose of electric
system identification, It has one of the heaviest concentrations
of electrical generation znd distribution capacity in India, At
the same time, being the most industrislized aresin the country,
it has the greatest demand for electric power, the ;srzatest gap
between supply and demend, and by far the gruetest estimated
future growth in demsnd for electrical generating capacity.

The establishment end expansion of such critically needed
facilities as steel production, chemical industries, heavy and
light manufacturing, irrigation pumping, anmd railway electrifica-
tion are dependent upon an adequate power supply, to which
Durgapur will make a substantial contribution,

The south Bihar-lower Bengal area is now served by the
Damodar Valley vorporation (DV(), the Calcutte Electric Supply
Company and the West Bengal State Klectricity Board (WBSEB).
Calcutta Electric Supply retsails in and arcund Celcutta vhile
the DVC and the WBSEB deliver bulk supplies to almost three
dozen licensees, Among the resources availabie to these systems
is an interconnection between Hihand Dam Power Plant (also’ U.S.
spsisted) and DVC through which the srea has imported power to
the extent of 100 MV,

In addition to the U.3, aided 150 MW expansion, a third 75 MM unit
is scheduled to be commissioned in the #WSBSEB Durgapur Plant by October,

1965, This unit consiats of a Siemens turbo-generator, finenced urder a

West LUerman credit, and a Japanese steam generabing uidl, lnanced under
a Yen credit,

Scheduled additions to generating caspacity in the south Biher-lower
bengal area {including Jurgapur), allowing for retirenents of obsclete
capacity, will enlarge the area's net capability by 1,033 MW by the end
of the Third Plan in 1966, while projected increase in peak load will
add 707 MW to the existing demand., The Durgapur Plant expansion, including
the third 75 it unit, will represent about cne-fourth of the increese in
capacity.

2, The Course of Action

Financing: To provide ,2C million in doilar development loan financing
to meet the foreign exchsnge costs of the 150 kW Durgepur Thermal Plant
expansion and Rs,34.3 million (doliar equivalent ;7.2 million) to meet local
currency costs of the project through a PL 4¢0 Section 1G4 (g} loan.

Description of Project: The uJurgapur Thermal Flant is located about
30 miles nortkwest of Calcutta, 2t the eastern edge of the Raniganj
coalfield. The thermsl plant is located about &0 niles northwest of
Galcutts, at the eastern edge of the Ranigenj coalfield, Power it
produces is scheduled for use in the industrielized area adjacent to the
plant site. The WS3EB Durgepur plant will be interconnected with the DVC
trensmission grid covering the area. The project includes construction of
double eircuit 132 KV transmission line between the Durgapur Plant ard the
Bardel Plant (see 386-22-220-221).

Two 75 M4 turbo-generators sre bein; installed, esch serviced by a

700,000 pound per hour steam generating unit designed to burn pulverized
middiings snd low-grade coal with a calorific value of about 9,000 Btu/lb.
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Engireering: The Kul jian Corporation, a U,3, consulting fimn
with offices in India, is engaged for assistance in planning, design,
engineering coordination, and supervision of construction of the
project.

Suppliers: Major suppliers for this project are Babcock and
Wilcox, U.5..., for the steamn generating units, coal &nd ash
nandiing eguipment and Siemens, West Germany, Ior the turbo-
generators,

3. Progress to Date

Financial: Funding for this project has been obligated as
follows:

FY 60, DL# Lozn No. 130, signed Jure 30, 1960 20, 000, 000
FY 61, Project iLgreenent No, 105 signed April 3,

1961 for Rs. 34,300,000 {PL 480 rupees) eguivelent

to § 7,200,000

Qther: Progress of major parts of the project, to June 1963,
is estimeted as folliows:

Turbine Building 954
Boller Superstructure 955
Cooling Tower 1003
Ash 3ile 98%
Reofing 705
Boiler installation TC%
Turbine installation 474
Transmission 504

The plant is scheduled for completion in the first guarter
of 1964.

4 Funding fequirements

sost sstimate: The originsl e€stimated total cost was jR2d.2 miilion

(dollar eguivalent) with the foreign exchange component estimated to be
20 million. The estimated local currency cost was subseqiently reduced
to j7.2 million (dollar eguivalent), corresponding to an estimated total
cost of 27.2 million,

As of June, 1963, project quarterly reports show the value of

contracts awarded to date to be: (amounts in millions of dollars}.

Foreign Local

Jtem Bxcharge  Currency Total
Two steam generating units,
cosl and ash handiin, equipmert $0.56 $ 0.837 11,43
Two 75 MW turbo-dl ternrtors
md auxiliary eguipment #.36 0.94 9.30
Transformers 0.12 0.12
Zotary wagon Tippler 0.21 0.03 0.24
Civil Works 0.1 2.86 3.00
Laboratory Equipment 0.04 0.04
Transmission Lines 0.40 0.78 1.18
Engineering Services 0.21 0.11 0,32
§9.9< 5.7 §25.63
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Ahmedabad Power Plant E-1

1. The Activity Target

The objective of this project ia to provide ihe Ahmedabad
Electricity Compsny, Ltd., with & moderm 30 M addition Yo the
Sabarmati Thermal Power Flant, serving the clty of Ahmedabad,
Gujerst. The United States will assist in the attainment of this
objective by financing the foreign exchange cost of the imported
electrica) generating equipment.

%&K&mﬂﬂ’ With the bifurcation of the former Bombay State
in 1960, Gujarat State Electricity Board (GSEB)} was constituted to
prowote the coordinated development of generstion, supply and
distribution of electricity within the new Gujarat State. The
creation of the new State has given added impetus to the industriali-
zation of the area, The availability of power is a crdtical factor
in this industrisalization.

The Gujarat power system 1s in the Satpurs Hegion (Region III},
ons of seven into which India is divided for the purpose of power
aystem integration., Eventually the system will operate as a totally
interconnected system with the proposed Muclear Power Station at
Terapur (Project 386-22-980-239), the Tata-Central Railwsys-Koyna
system (Projects 386-24-220-235 and 386.12-250-011), and thes Chamba]l-
Satpura system (Projects 386-12-250-011 and 386-22.220-238) of
Madhys Pradesh,

The Almedabad Electricity Company serves a 113 square mile
distribution ares covering the City of Ahmedabad and its invirons,
The installed generating capacity in the company system, including
the preasent project, is 187.5 M4 and the firm capacity is 172.5 Mi,
about one~half of the existing capacity in the entire State of Gujarat.
The State Electricity Board system is interconnected with the campany
system. Ahlmedabad City is a major center for the textile and awnd-
liary industries ard the present project will facilitate plenned
industriel expension.

In addition to the presenmt U,S,-alded 30 M4 project, the
Company 1s currently (1963) adding a secord Indien bank finenced 30 Md
unit to the Sabarmati Flant; with its completion, the total installed
generzting capacity will be 217.5 MW,

2 The Course of Action

Finencing: On June 30, 1960, DLF Loan Agreement No. 121 was
signed, providing $.9 million in dollar finencing to meet the foreign
exchange cost of the Ahmedabad Power Flant 30 MW expansion,

Description of Projeghs The 30 My expansion of the Sabarmati
Thermal Power Plant consists of a steam turbo-alternator; two 200,000
pound per hour steam generating units; and additional coal - ami
ash-handling equipment.

_Engirneering: Design and specificatlons for the plant expansion
were prepared by the companghengineering staff in cooperstion with
equipment manufacturers,

Suppliera: Major ltems of eguipment were procured in the United
Kingdom from the following principal suppliers:

Turbo-generator and - Associated Electrical Industries
Electrical Equipment Export, Ltd.

Boilers -~ Babecock and Wileox, Ltd.

Coal ard ash-handling - Strachan ard Henshau, Ltd,
Equipment

Cost Estimate: The estimated cost of this project is (in millions
of dollars):
1960
Cost Estimate
Local Foreign
Qurrency IExchange
Turbow.generator 26—
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1960
Cost Estimsate
Local Foreign
Currency Exchange
Boilers 1.60
Coal and ash-handling equipment .10
Electrical equipment <04
Civil Works .76
Erection costs .53
1.39 3.90
3. Erczress %o Date
The plant has been completed ard has been in commercial
operation since June 1962,
b Funding Reguirements
Furding for this project was obligzated in FY 1960 under
DLF Loan No, 121 in the amount of §3,%00, 000,
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