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<(} Commonwealth Associates Inc. snginears/ consultants/ architects

209 E Washington  Jackson. Mich 49201 (517] 780-3000

September 17, 1975

Chief Engineer (GS) Construction

Water And Power Development Authority
Sunny View Estates

Kashmir Road

Lahore, Pakistan

SUBJECT: SALINITY CONTROL AND RECLAMATION
PROJECT 2-A, FINAL REPORT
U.S. AID LOAN NO. 391-H-055

Dear Sir:

We are pleased to transmit herewith the Final Report required by implementation Letter No. 1 of
U.S. AID Loan No. 391-H-055 for the SCARP 2-A Project.

On behalt of Commonwealth Associates Inc. and all our personnel who worked on this Projoct, we
would like to thank you for the cooperation and assistance we received from you and members of your
staff during the implementation of this Project,

We took forward 1o working with you and WAPDA on future projects in Pakistan,

Very truly yours,
LA

R, E. Folmsbee, P.E,

Division Director

Construction Management Systems

CJS/AJR/smd
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WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN

SUMMARY

The West Pakistan Water and Power Development Authority, a semi-autonomous corporate body
established by the Government of West Pakistan, and charged with the responsibility for the unified and
co-ordinated development of the water and power resources of West Pakistan, is financed as a public
agency and may, with the sanction of the Government, obtain foreign loans or aids. Payment of such
loans is quaranteed by the Government of Pakistan.

Over a period of seventy years since the construction of irrigation systems over a large area of
Northern Pakistan known as the Punjab, a gradually rising saline water table endangered and in some
areas destroyed the agricultural productivity of the land. The reclamation of these lands was undertaken
by the Authority using a system of drains and tubewells to be powered by the West Pakisten High
Tension Grid and West Pakistan Secondary Transmission Projects constructed concurrently,

Following the successful completion of the initial phase of the reclamation project known as
SCARP 1, the Authority undertook the reclamation of the Chej Doab district under the designation of
SCARP 2 and further divided into sectors 2A and 28. The electrification of SCARP 2A is the subject of
this report,

Juty 1964 the Authority submitted a loan application and plan of execution to the United States
Government for the purchase of transmission and substation materials necessary 1o expedite the project.

Pre conditions to financing were fullilied in November 1964 and letters of commitment were issued
a5 the project seqments and their respective requirements developed.,

The services of Commonwealth Assocrates Ine. of Jackson, Michigan U.S.A. were retained to assist
the Authority in the execution of the project and were responsible for the following services:

1o Prepare specilications tor substations and overhead line materials and equipment,

2. Prepate enqineening plans, estinates, designg and working drawings for construction of the
variows lines and subntations,

3. Coordmate requitements o village electidicabion and general distribution with  the
requitements of the progect i planming hines and substations.

4. Plan constroction wchedules of hines and substations in order that these schodules may bo
coordinated with the tubewell construction schedules,



5. Administer contracts for construction and inspect:"n of contract work to determine that
construction conforms to drawings and specifications and complies with established
construction schedules.

6. On behalf of the Authority, prepare and certify purchase orders on forms approved by the
Authority and AID covering purchases of equipment and materials in the USA and forward
such purchase orders to the Authority for its signature and Issuance, or its authorization for
Commonwealth to sign and issue as agent for the Authority. Payments for all such orders shall
be made directly by the Authority.

7. Make inspections and witness manufacturers’ tests of equipment and materials as deemed
necessary by Commonwealth to determine Conformance with specifications and drawings.
These services will be performed in marufacturers’ plants prior to shipment and/or at the job
sites. Reports of such inspections and tests shall be prepared and submitted for the Authority’s
and AID's permanent records.

8. Provide, as nceded, services for expediting equipment and materials <hipments, Regqular or
special visits to suppliers’ factories were scheduled as necessary in an effort to obtain or
maintain promised shipment schedules and/or to discover and correct, if possible, defaults in
manufacturers’ schedules that might lead eventually to construction delays.

9. Assist in settling disputes or differences that may arise between the Authority and the
Contractors excepting arbitration and litigation,

10.  Review expenditures to determine consistency with physical progress made.

11, Certify fullillment of electrical supply requirements and certify completion of the project
electric lines and substations,

12, Prepare progress reports and, as necessary, make them available to other Authority consultants
for inclusion in consolidated reports as required by AID.

13. Perform other engineening management and  supervisory  services as may be required to
( I
properly coordinate the progress of the work.

The project consisted of the design and supervising of constraction of 70 miles of 132 kV
transmission hines, three assoctated grid stations and approximately 850 miles of 11 kV distribution lines
serving 884 tubewebls.

Construction was scheduled 1o coincide with the progress of the tubewell installntions which were
under another contract and completed in October of 1968,

N\



WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN

DESCRIPTION

The project was located in an area known as the Chenab Doab Arca in West Pakistan, located about
110 miles northeast of Lahore, the headquarters of the Authority, and about 900 air miles northeast of
Karachi, the nearest seaport,

Urdu is the most widely spoken language in West Pakistan, however, English is used almost
universally in the Government and in commerce and business.

The tetritory is generally flat and varies from trrigated agricultural land to arid plains, The climate is
hot except during the winter months of November through February. Maximum temperatures reach 120°
Fahrenheit in the summer. During the monsoon period or July, August and September, the area can be
subjected to sudden heavy rain storms resulting in runotfs creating river overflow, breaching canals and
general overland tloods. The project was situated in the Indus Valley alluvium which consists of
fine to medium to coarse grained sand and silt of great depth with a genceraily high water table,

The project consisted ol the designing and supervising the construction of 132 kV transmission
lines, thewr assoctated qrid stations and distribution lines to sapply power to the 884 land reclamation
tubewells constructed by the Authonity under a separate contract.,

132 kV TRANSMISSION LINES

A twenty thiee mile 132 kV double cireuit transmission line was constructed from Kharian to
Helan,

A thirty seven mile 132 kV double circuit transmission line was constructed between Helan and
Kuthugla Sherkhan,

A twenty nale "2 KV double citcuit hine was constructed  from Kuthiala Sheikhan to Head
Faciran,

The work was petformed by the tmpenad Electric Company Lid, of Lahore W, Pakistan using
Pakistar Labor,

The steel lattice towers were fabneated in Pakistan by the Batala E ngueening Company 11,
The condactor was 79% Mem Cuchoo and was tanafactur ed by Pakistan Cables L td, with 943,000

the. ol Alcoa Ahinum redraw rod purchased i the United States and financed by U5 ALD under this
loan agtevment,

(o
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Line hardware and insulators were purchased from the United States under this U.S. AID loan from
the A.B. Chance Corp.

132 kV GRIDSTATIONS

The three gridstations at Helan, Kuthiali Sheikhan and Head Fagirian were equipped with 132/11
kV - 20 Mva power transformers and an exhisting station at Gujrat was augmented with a 132-11 kV
5.0/6.25 Mva utansformer. Al of which were pruchased from Westinghouse Electric and were

owner furnished,

The 132 and 11 KV Gantrys were fabricated in Pakistan by the Batala Engineering Co. Ltd. and
were owner-furnished.

The work was performed by the Pakistan Contractor Greaves Crompton and Parkinson Ltd. using
Pakistani labor.

11 kV DISTRIBUTION SYSTEM

Approxamately 850 miles of 11 kV distribution lines were constructed utilizing 6,960 steel lattice
poles, 850 disteibution transformers 11 kV/230/440 in varying sizes from 25 KVA to 75 KVA,

6 Distuibution teeders onginated from Helan substation
6 Origmated from Busal <ubstation

4 Onginated from Bhabra Head Faqinan substation

1 Onginated from Guprat substation

The 13,600 tathee pole structures were manutactured by Karachi Shipyard Co. Ltd. and wero
owner furnished as were the wood crossarms

The distabation transtormer, were manuactured by Climax Engineering Ce, Gujranwala, Pakistan
and & Motuimmed Din B Sons, Shahdara, Pakistan

Construction contractor tor the works was Impenal Electnie Co,, Labots, W, Pakistan and
wiformed with Pabistant Labor


http:Aki-4i.1n
http:5.0/6.25

widiaran
P 3N

[TAN i T1
o

oim Bo0sd




Anan Al
L L 2 1]

tuses iy
VIR By TRANGMNON | Ml SRS
wav L]

ey ‘P AREIISIN (0§ ocwmosvsasrse
ey IRAREMRSMIN LI e e -

'»--,...--4 . 181 Ey RE 0 st Fa¥

ey am
PLUTEITY

] \ .. \ ': '_.o--""‘ P )', \ wak o wwaed
L N * ! \ - “".\’ N
T ’ JATELN a7 ’
d ‘! e )
A’Jf b AT PPNl T ¥4 -4 e
f .
j' [ ""‘ iy Y i
\ \ J
i wd — Y -y YT
- <’ - n..."'. \ A ~2 ‘a‘\' r \
\ ) . ~
‘b-ﬂ--n..‘.v'.'.‘ "- '\ ~ *‘v\‘\&{
‘e
eresem, # !
; \ AN -~
'.‘ L4 + - '\ 3 7‘

V‘/ SCARP A

e e e T ——

- - - -
~ \ s 7 AR Y § (0 1 AEUTON LIS

COCAYN e



WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN

SECTION 111
HISTORY

During the early part of the 1900's the first irrigation canals were built to supply water to the area
known as the Punjab now forming part of West Pakistan. These canals brought larye area of land under
cultivation.

For the last 70 years ground water tables in the area under irrigation have been steadily rising. This
rse i the water table caused principally by leakage from unlined canals and deep perculation of water
applied tor acngation, had no adverse e ects during the eatly years of canal irrigations when the water
tables vere ata depth varyig from 80 1o 90 feet below the surface.

However, the water tables have gradually nisen, 1o the oot zone and in many nlaces above the
suthuce of the land. This action has also brought salts 1o the surface which had a very advarse effect on
the Land and i many areas rendered 1t untit for cultivation,

This etfect was tecognized shottiy after these ingations schemes were completed and 10 offset the
etfect o Deanage Board was ereated i 1917 1o “tudy the problem and make recommendation as to what
remedil action should be taken. The Dramage Board was succeeded by many simmilar commitiees and
Bowd. Thiwe Boards were hampered in their work by a lack of funds and nothing constructive could be
done untl the creation of the West Pakstan Water and powet Development Authority in October, 1958,
The  Authority created o Ground Water and Reclamation Dwision and this Division completed
mvestigqations which had been started by the Trngation Branch of the puirhic Works Depactiment. The
results of these mvestiqations cadnunated in the pubhcation of teportm January 1959 entitled “*Project
No 1, Satiaty Control Program in West Pakistan®. The inplementation of this Project was taken i hand
and s hinked with two other projects then under tanstruction, these being the West Pakistan High
Tetaon God and the West Pakistoan Secondary  Transnussion Progect. The latter project provided
Secondaty God Stations to the SCAHP 1 area

Foilowaing the soccestul completion ol the Salmity Control and Reclamation Project No. 1
(HCARP 1) the Authonty andertook the rechamation of fands lying between the Rivers Chenab and
HMitume koo e Chey Doalr The propect wae designated as SCARP 2 of which the Lower Jhelum
Sub Project SUARP 2A totme o tagor part

Conmmunwealth Awsociates Inc, Jackson, Michigan, US A wete tetained by the Authontity as the
Eogineer to destgn and supervise the construction of the clectiihcation part of the Project,

|0



The design and construction supervision of the drains and tubewells was carried out by Tipton &

Kalmback Inc. and a report on this part of the project has been prepared by them and does not form part
of this closeout report.



WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN

LOAN IMPLEMENTATION

Article 111 of the Loan Agreement between the President of Pakistan and the United States of
America required the Borrower to fulfill certain conditions before any Letter of Comritment could be
1ssued or any disbursement of the Loan funds made. The conditions precedent are of two categories, the
hist of which was to be fullilled prior 1o establishment of a4 Letter of Commitment for Engineering
Setvices, and the other which was to be futfitled pror to theassuance of a Letter of Commitment for
anything other than Enqineening Services,

The conditions precedent to imitial hinancing (Engimeering Services) were fulfilled varly in the year;
and on Auqust 18, 1964, the Secretaty to Government, President’s Secretaniat, Economic Affairs
Division, Government ot Pakistan, was notitied  that pre conditions to inctial financing required by
Section 3.1 of the Loan Agreement had been tulfilled 1o the satisfaction of AID. Letter of Commitment
No. 391 HOB3 1 1o hinance the Enginecning Services under the West Pakistan Water and Power
Devetopment Authority /Commaonwealth Assoctates e, Agreement was ssued in October, 1964,

Fhee conditions precedent 1o the ssuance of Letters of Commstiment ot disbursement of | oan funds
for ather than Fogineenng Serviees requited the Botrower 1o subrt for approval an Implementation
Flan for the propect showing propect schedules, cost estimates, prelinunaty plans and YOI equipiment
sprtihications, evidence ol construction setvices, a matenal procarement plan, site studies, evidence of
maintenance capabnbity . cvidence of thaming arrangemients for andigenous personnel, and g material

controb and cost aceanunting plan

The Tonplementation Plan and evidence tequined by L S0 ATD veas subimintted i June of 1964, The
Plan was accepted by S ALD. and the Imipucmentation Letter Noo 300 100550 00 was ssued i
December 1904 stommmg the Governtment o Pakastan that all conditions prevedent (o hinancing
tegquited unaer Hection 302 of the Loan Agreement had beer faltilled, and WAPDAS tequest tor g
Letter of Commntinent tor the supply and comm ssiotng of albmechameal and electhcal equipient and
tatenialy bad beea forwarded tao ATD A stington The Letters of Credit were vatablishisd as the thiee
sepatate phuves of the Consttuction conttacts develOped stuastonc h as the matetals tunded urder the loan

wete comnpanents of the caontracts as Conteactorn farmshied


http:fumrtlisi.rh
http:urlift.ta

WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN
SECTION V
DESIGN AND ENGINEERING
TRANSMISSION LINES

One tower of each design was tested to destruction and was found to exceed specification
equirements,

Six tower types were designed by the Engineer, Commonwealth Associates at their Head Office in
lickson, Michigan and were designateao as follows:

1. BAA  Tungent Tower

2. BBA  Light Angle Tower
3. BCA  Medimim Angle Tower
4. BEA  Degree Angle Tower

BEA 90 Degree Angle Tower

o]

6. BFIA ool 1onsyer

Al steel daed e manalacture of towers was in accordanca with the specification of the
Ametican Socety tor Testing Materals (ASTM).

Al tovees steel was hot dipped galvamzed after fabneation in sccordance with ASTM specification
AT12341

Holts and Hats wete i accotdance vath ASTM specihication A304.

ACHIE Candactor 295 MCM code name “cackoo™ and 397 5 MCM code e Brant were selected,
The Cuckbou bas o ta Layet alummmom 200 TH20 andd a steel steanding ot 2/0. 1213,

The Beant basa teos Liyer atuttanaom steamhiong 200 V207 atud o steel stranding af 170 ORYE.

The averbiead shield vate was 27107 cattyg high steength steel having a steanding of 20,145,



The minimum conductor temperature was assumed to be 30°F,
The maximum conductor temperature was assumed to be 1650°F,

The maximum final tension with no wind pressure at 60°F was not allowed to exceed 16.40 percent
of the ultimate sticngth of the conductor.

The maximum final tension with no wind pressure on the static wire was not allowed to exceed
16.8 percent of the ultimate strength at 30°F.

Sag and tension was based on a 1180 foot ruling span, a 1200 ft wind span and a 1400 foot weight
span.

Sag tables were prepared on the basis of the above noted conditions and supplied to the Contractor
and Inspectors,

Horizontal and vertical clearances were based on the 6th Edition of the U.S. National Electric Code
and the West Pakistan Water and Powes Development Authority standards.

All towers were dressed with 9 unit a single string of insulators for suspension and 9 unit a double
stang of insulators for all major canal crossings, and abnormally long spans with two conductor clamp in
series.

In plac where tension insulators were used the string was 11 units lony.

Double tension strings were used for tathway and mam road crossings.

The nsulators were tated at 15000 (hs M and £ ot suspension and 25,000 Ihs M & E for tension.

All conductor hatdware wrs imanutactured from high strength heated silicon aluminum alloy with a
strength of 24 000 1hs

Preftormed armar cods were used at all conductor LUSHIENSION points

Stockbndge Damipers wete goed on all angle pumts andan all hne tension spans,

Al taundationy were ot the tilbage type and o design was pravided tor each tower typo.
11KV LINES

Phe VTRV Boes weere desgoed to use WAPDA Standard lattice steel poles and these poles were
trewsed vl an B loot wooden crossatin and ity type snsulagtons,

FOUNDATIONS

The conteactor subinmtted 33 designs for foundations and use of which were predicated on the type
ol pole used atul the soil ¢ ondilinns in the ates.



During actual construction the pole/soil conditions indicated that only 9 types of foundations were
required.

The foundations were in general 2 foot square by 5 foot deep with 6 extending above grade no
reinforcing was required where the soil bearing was reasonable good however, reinforcing was required in

waterlogged areas.

Stub angles were installing on the foundation and the poles were erected after the foundations had
been cured.

All soil tests were made using a probe type soil tester.

There were twelve types of poles which were designated as follows:
I. Typep 1-20 - for LT lines

2. Typep1-25 - for LT and some special application on 11 kV

3. Type p-130H - for 11 kV lines using 477 MCM and 336 MCM ACSR conductors and at dead
end locations,

4. Typep 1301 for 11 kV lines using 4/0, 1/0 and No. 3 ACSR conductors.

Type p-230  Hor special angle poles using wood cross arms,

[$2]

6. Typep 630  for Transformer Installations.

7. Typep6p 30  for Capacitor and line relcoser instiallations,

8. Typep 135H  Sameas 1130 Hexeept b foot longer,

9. Typep 1351 Sameasp 1301 except b foot longer,
10 Typep 335 Specnl vertical angle asing suspension insulators,
T Typep t 40 Special pole for lateral tee off,

The hines were strung with 477 MCM ACSTE Code name Pelican, 336.4 MCM ACSR Code name

Merhing 4/0 ACSR Code mame Penguim, 1/0 ACSR Code name Raven and No, 3 ACSR Code name

Swallow,

Phewe conductors, were ouwed according to the hine doading and thee lawes were protected by fine
recloser and sectionalizing fusaes, Tl sectionalizing fuses were coordimated with the hine reclosers,

IEwas not foond necessary 1o use any line voltage tequliators however, capacitors ware installed to
Hnprove voltage,
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3-Phase 11/.4 kV locally manufactured Distribution Transformers were used. They were supplied by
Siemens Pakistan Engineering Co.

Three sizes were selected 25 KVA and 75 KVA. These transformers were protected by open type 11
kV fuses. It was not found necessary to protect these transfor:mers by installing Lightning Arrestors since
the Isocronic Level is very low in the project.

GRIDSTATIONS

The Gridstations at Sardarpur Noon, Judlathi and Bhamb were designed to be of the rural non
attended type with accommodation for the SDOs maintenance and breakdown crews,

The consisted for a 12/16 MVA 132 kV Transformer protected by SMD type fuses on the high side
and a 5.D.0. type Breaker on the low side. This breaker protected on 11 kV Bus from which the 11 kV
lines were taken. These lines were protected by a “W'" type recloser which were set for 2 fast and 2
retarded operation to lockout,

The Gudstation was fitted with overload and ground fault protection and the individual lines were
metered 1o record the energy used. A demand meter was also installed to record energy flow from the
bus side of the 11 k\V 0.C.B.



WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN

MATERIALS PROCUREMENT

The construction contract for the 132 kV lines was awarded to The Imperial Electric Co. of
Pakistan as the result of competitive bids which included materials funded under the loan.

Insulators were purchased from A.B. Chance and line hardware from ITT.

Putchasing  was  performed  with  the  issuance  of specitications and  tender  documents by
Commonwealth Associates Tnc. and product evaluations, bid comparisons were made and submitted to
WAPDA for approval,

The Juttice steel structures were fabncated o Pahistan by the Batala Engineering Co. and 181 miles
ol 795 MCM “Cuchoo” conductor were muanufactured in Pakistan by Pakistan Cable Ltd., using
dlumimum redraw tod supphied by Alcoas. Another 190 nules of the same conductor was purchased from
Southwire Cable.

Letter of Commuttment for materials were e folowing the Contractor selection and
INSpections, tests, and expediting was undertaken by Commonwealth on behalt of WAPDA.

The Contractor for the 70 mdes of Y32 YV Grdstations was Greaves Crompton Parkinson Lid. of
Pakistan  The four transformers wete putchased from Westinghouse alter competitive idding and
tarmished by WAPDA

The Ganteys were manutactured in Pakstan by the Batala Engineer.ng Co.
14 Y .

The O Courcant Breakers and other toremn exchange components purchased from General Electric

wete consdered contracton payments reseived as the U Y suppliess bithings wete satistud,

The vonstraction contractor tor the 850 aules of 11 bV odietnbution systems was the lmpenal
Flector Coo ol Pabatan AN materal vas contractor futmnshied with the forewgn exchange materials

i luded i e conteactor's « aat

The 3OO0 Lattice steel poles wete fano lact e by the Katachn Shapyard E ngineening Works and the
IO distebution tamstonmers wete manubao tored Pakestan by Clitmax Logineening Cooamd the S,
Mubammed Din Co



The U.S. purchased materials under the loan consisted of:
281 miles of ACSR Swallow No. 3

591 miles of ACSR Raven No. 1

1215 miles of ACSR Penquin No, 4/0

567 miles of ACSR Merlin 336 Mem.

Hardware and insulators were supplied by A. B. Chance. All U.S. purchased material was shipped in
vessels of U.S. flag as lurther documented in this report,

Some delays were encountered due to a shortage of shipping vessels, the closing of the Suez Canal.
Dock facilities and overland transport was often delayed as relief food shipments were given handling
prionity.

The State of Emergency of December 1965 during the Parkistan India hostilities also contributed to
the non-availlability of overland transport,

Procurement began i March 1967 and was completed in June 1968 as shown in the procurement
schedule tollowing in thus report. Tests and inspections were conducted on all major material items at
vendors plants an the United States and Pakistan by or under the responsible supervision  of
Commuonwealth Associates. Inspections were waived on smaller standard catalogue items and accepted
Conditionally by Commonwealth and WAPDA on the basis of manufacturers’ tests and guarantees,
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ORTED MATERIALS FOR

PAGE

KV DISTRIBUTION LINE CONTRACTOR - IMPERIAL ELECTRIC CO. LTD.
' INSURANCE ARRIVALS
CoSY Cosy cosT CIF COST NANE US |LETTER OF E.T.A. ACTUAL |AT SITE
{UPEE |US OOLLAR{ RUPEE |US DOLLARS OF VESSEL |FLAG [CREDIT NO. KARACHI | ARRIVAL :
SHIP
Included Included in USS Fly- | Yes | NW/580/LLF | 6-12-66 | 24-12-66] 100
in Ttem Ttem L ing Fish |
L
Included Included in USS Fly- | Yes | NW/SBO/ILF | 6-12-66 | Ph-12-66] 100
in Item Item 4 {ng Fish
N
Included Included in USS Fly- | Yes | NW/SBO/ILF | 6-12-66 | h-12-661 100
in Ttem Item L ing Fish
L |
2,014 .64 516,150,502 USS Fly- | Yes | NW/SBO/ILF | 6-10-66 | obk-12-66] 100
ing Fish |
Include | 18,372,499 USS Fly- | Yes | NW/SBO/DLF | 61066 | Dh-1p-66] 100
in Jtem ‘ ing Fish
N ;
501, | 140,397,930 USS Greenl Yeo | NW/5BO/1LF | 2-1-07 1H.1.07 1006
‘ nle
|
05,00 200,004 B Flytng Yeu | Nd/SBO/ILF | 1620261 | 52307 100
, Gull |
| J
, !
Ineluded | Incluced in Flying Yen | WR/S580/PLF | 16267 | 5-3.67 100
in Jten ! Ttem 7 Gull
44 { :
] l :
‘ |
69, %0 167,173,60 Grean Yes | N/SBO/ILE | 9.3.47 13-3-67 100
Port
Include Ineluded in Grean Yeo| NW/SHO/11F ] 9-1.07 13-1.67 100
in Jtom {tem 9 Papt
Y
|
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IMPORTED MATE
I1_KV DISTRIB

FREIGHT I
SER INVOICE OATE OF NAME OF FAS cost CoST cosT Cl
NO. | DESCRIPTION QUANTITY ! NUMBER INVOICE SUPPLIER US DOLLAR |US OOLLAR |RUPEE |US |
L REMARKS
25 1spl. Tools 1004 6159 T-h-67 Peterson Eng. |77,723.92 5,012,70 -
& Plant Co, Inc,
2% 15pl. Tools 1004, 25319550 Alcoa 1,617.00 18.00 --
& Plant 2531957, 132.70 3.50
27 [5pl. Teols I.T. T, 21,610,89 172,32 .-
& Plant 1004 P-6H7835 9-6-€7 Export Corp,
28 [5pl. Tools 100K -T084 b 6-10-67 |I. T, T, ST M5 --
% Plant Export Corp,
29 |Insulators B, P25k D-l1-0T 1AL B, Chance | 96,292,599 9,003.31 68
W Insulat. rs bng IR, 16-11-67 (A, B, Chance 11,031.,88 1,693.70 13
11 Insulators 194 P<059¢6 16-11-67 |A, B, Chance 10,461, 04 1,669,771 12
R

QYo
WO


http:1,653.70
http:1,617.00
http:5,612.70
http:77,??3.92

MATERTALS FOR
TRIBUTION L INE

CONTRACTOR - IMPERIAL ELECTRIC CQ. LTD.

INSURANCE ARRIVALS
CoST COST | CIF coST NANE us LETTER OF E.T.A. | ACTUAL AT SlTﬁ
US DOLLAR RUPEE | US DOLLAR OF VESSEL | FLAG | CREDIT NO KARACH! | ARRIVAL .
SHIP
ceee 82,846,620 President [Yes |NW/T18/DLF |6-6-67 10-6-67 100
j I Adanms
---- 1,635.00 Express Yes | NW/TIL/ILF [30-6-67 | ----. .--
136.20
..-- 22,383.21 Steel Yas |NW/T13/1LF 'Lh-B.G7 16-9-67 100
Navigator
RS 592.91 Flving Yeo |[NW/Y13/ILF |02-11-67 ---- .en
Foam
083,77 £6,239.67  Flying Yes | NW/GOB/1LF |7-1-68 e .e-
| Gull
132,19 10,817,717 Flying Yeu  [NW/GOR/ILF |7-1-68 .- -.-
1 ‘ Gull
§ 100,50 | RCIRELY B LR Green Yes  [NW/OOB/TLP |21-1-6H . -
E | Harbour

2y



IMPORTED MATER
132 KV TRANSMISS]

FREIGHT INS
SER. INVOICE DATE OF NAME OF FAS COST cosT CosT co
NO. DESCRIPTION |QUANTITY NUMBER INVOICE SUPPLIER US OOLLAR US OOLLAR | RUPEE | US |
L REMARKS
1l |Line lardware 1004 14788 27-4-67 |{A. B. Chance 3,920.31 129.07 L
2 |E.H.5, cal- 1004 70/D16L3 | 26-5-67 |U.S. Steel 19,821.46 | 3,443,868 19
vanized Steel Int. (N.Y.)
Wire Inc.
3 |Conductor 1004 25326641 16-8-67 [Alcoa Int. T,052.Th 108.18 a
Accessories 25326642 Inc. U.S.A.
25326643
4 }Insulator
Fitting and 1004 -68290 27-6-67 |I. T. T. 18,1364.31 Sh3,9%6 13
Conductor Export Corp.
Accessories U.S.A,
5 [Suspension 100% pP-9 2T-7-67 A, B, Chance 98,119.30 b,BPSAO o
Insulators U. 5. A,
6 [Lins Hiardware 1004 2308 14-11-67 |A. B, Chance 2931.55 26,48 ]
U. 5. A,




D MATERIALS PAGE |

NSMISSION LINE CONTRACTOR IMPERIAL ELECTRIC CO. LTD.
INSURANCE ARRIVALS
37 coSt CoSTY CiF COST NAME us LETTER OF | E T A, ACTUAL | AT SITH
EE | US DOLLARRUPEE US OOLL AR OF VESSEL {[FLAG | CREDOIT NO : KARACH! | ARRIVAL o
SHIP |
LL.uy L,093.80 Steel Age Yes NW/TI0/LLF | T-T-07 717-8-67 100
106,76 23,390,100 Steel Age |Yos  INW/TSB/ULE {T-Te07 867 1100
|
:
28,19 7,189.11 Flying Yee [NW/T5/1LF [16-8-67 ;?5-8.67: 100
| Gull ‘
* i
= :
114,57 19,000 L4 'Flytng Yee  (NW/TAT/ILF 1H-267 25807 100
! Gull | !
] N : |
LD ! 17,100, 50 Flytng Yes INW/TU/ULF |04 E07 15-10-07 100
Sloud : |
.00 323.99 Steel Yes Nw/T36/118 [1u-).off el enlt 5 1UX)

Rover

B P S S V. - B SRR 4
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PAGE 1

MATERTALS
GRID STATION CONTRACTOR - GREAVE CROMPYON PARKINSON, LTD.
INSURANCE ARRIVALS
L\
cost cosr CtF coST NANE us LETTER OF | E T A ACTUAL | AT SIT
US DOLLAR RUPEE | US DOLLAR OF VESSEL | FLAG{ CREDIT NO.' KARACH) ARRIVAL
SHIP
14,650.00 | Exchequer| Yes | NW/600/I1H 6-18-67] 8-0-67 100
101.34 11,447,024 | Exchequer] Yes | MW/600/11H O-18.67 8.2.67 100
10,006,000 | Steed Yes | N/COO/LLFl 6-5-67 | T1-25-67] 100
surveyor
10,030,603 | Flying Yes | NW/600/ULF| S-10.67] 1867 100
Fieh
L, otk 95 Flying Yes | NW/COO/UIF] 4-18-07 1-Ro67 100
Fish
1,0%9,09 Flytng Yoo LYACUVIASE J DR NIy | B T 100
Fish
20,00 Filying Yea | NW/GOO/ILF[ S lBeGT] fatser | 1w
Fish
Sl 00 Flying Yor | N/GOO/LP] 5-18.07] ok 100
Fieh i
g, 1 L, vmah Flying Yeu W/COL/ILE] Lok RURE RV o9+ 100
Flan
119,06 11,%101.0m, Hlee) Yeu "-‘J:/(‘CU/!LF (:"‘,1-()7 h':;q)_';,‘, 100
Hurveycr
AT B0 | Flytng Yes W/GCOO/ IR Veliat? | 6ol ots? 100
Cloug
T TR [ryine [yes | wiaconiiF] e T
Clewg




IMPORTED MA

3-132/11 KV GRI

FREIGHT
SER. INVOICE DATE OF NAME OF FAS COST CoST costT| C
NO. OESCRIPTION | QUANTITY NUMBER INVOICE SUPPLIER US DOLLARS [ US DOLLAR |RUPEE | US
L REMARKS

13 |Spare Insu-

lators, 138kv

Insulators D-433680-| 9-8-6T7 |General Elec-

Bus Clamps 1 tric Co., Nev

Connectors York USA

Flexible Ter-

jninals
14 [Lightning

Arresters

Disconnect D-53339 | 23-11-67|General Elec-

Switches & tric Co., Nev

Fuses York USA




IMPORTED MATERIALS
132/11 KV GRID STATION

CONTRACTOR - GREAVES CROMPTON PARKINSON, LTD.

PAGE 2

REIGHT INSURANCE ARRIVALS
\T CoST | COST coST CIF COST NAME Us LETTER OF | E.T A. ACTUAL | AT SITE
JLLAR |RUPEE | US OOLLAR RUPEE | US DOLLAR OF VESSEL { FLAG| CREDIT NO.| KARACHI ARRIVAL %
SHIP
4,125.54 | Steel Yes | NW/600/DLF| 10-7-67| 30-6-67| 100
Director
1,114,.95 | Steel Yes | NW/600/DLF| 8-2-67 | 7-2-67 100
Fabrica-
tor
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WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN
CONSTRUCTION
Tender documents for the 132 kV transmission line were issued to ten qualified bidders on
December 7, 1965. Four bids were submitted and opened on July 16, 1965 from the following
responsive tenderers,
The Impenal Electnie Co. - Awarded Contract Rs 9,112,890
Greave Crompton Parkinson
Industonl Eongincenng and Construction Co.
International Industies Ltd,

Construction began in May 1967 and was complete in October 1968

Tender documents tor the 132 kY Gridstations were issued to six qualified bidders, Four bids were
submitted and opened on Decembier 24,1965 trom the following responsive tenderers:

Greaves Crompton Parkinson — Awardec Contract R 1,309,349

Associated Electncal ndastrne,

Internationad Indostoes | .

The Gustav Hirseh Organization U)S,

Construction hegan i October 1967 and was completed in September of 1968. Tender documents
wete isaed for the 11 RV distabation system 1o ten quahified bidders, Four bids were submitted and
opened on November 300 19649 from the tollovang responsive tenderers,

Imperal Fhctne Co o Cantract Awarded e, 15,499,820

Greaves Ceompton Puark ison

Industenal Enguineening and Constroag ion (

Internationgl Industoes 1t

A
—


http:Iifpoinlg.iV

Construction began in July 1965 and was completed in September of 1968.

Construction was scheduled to coincide with and parallel the tubewell completions.

The several phases of the project are detaited n the following progress schedules.
I nroj ¢ 4
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Engineening and Consulting

Commonwealth Associates

WAPDA tatnehied 132 0V
Provees Yansturiers
desthbution transtormers
Cfossatftis

YU RV Dt ation Lities

thjetial Flectne Co

132 0V Transiussion Lines

linpenial Electne Co.

132 11w Gadstations

Gieaves Crompton Packinson

Loan Dishursement
U.S. Dollars

068,572

233,074

1,681,789

82,325

108,047

§3.068,807

The dollar echange 1ate for the project was Hs 4 745 - 1 gollar

Rupoee
Costs

2,582,30¢F

2,289,624
92,800

1,724 857

2,148,014

68,164

14,005,784



WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN

PERSONNEL

The project contractor for the transmission and distribution lines had an average field force of 500
people of varying skills and disciplines. The field force for the Gridstation contractor averaged twenty
tive of varying shalls.

WAPDA personnel directly assigned to Commonwealth Associates and the project averaged about
80 and included Engineers, surveyors, deaftsmen, inspectors, drivers and laborers, This staff participated

- the traning programs augmenting their day to day duties in the development of an engineering
department within WAPDA,

EXPATRIATE PERSONNEL
The project was statted by six expatiizte personnel of Commonwealth Associates to include:
Project Manager
Resident Fretd Engineet
Adimimistrative Engineer

Freld tnspectons

The tollowing Commonwealth personnel were assigned at various times during the course of the
project,

W. R. Folck June 1965

D.C. Harker
T. McCready
D. L. Nelson
5, Brow

l. Letller

P 1 Stary

C. ) Stewarnt
T4 Plaskoty
K. 0. Juckson
00 Laughney
D Gatoiea

5 Mawwaell
Rt McCay

Project Manager
Project Manager
Project Manager
Project Manager
Project Manage
Progect g
Resdent Faeld Eoge
Admimistiative E g
Substation § ngineer
Ressdent Laeld Fog
S Faeld Thspre tor
Faetd oo o
Faeled Tosprec o
Faeld tnspecton

September 1964
September 1964
September 1964
July 196/

July 1966
August 1966
Auqust 1964
August 1964
Nov 106G7

July 1964

June 1447

Lol 19G7

Auy 1964

July 1066

Nov. 1965
Dec. 1068
March 1972
July 1969
July 1070
June 1972
June 1968
Auy. 1972
Jan, 19720
June 1969
Dec. 1068
Oct. 1967
July 1968
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THE LLPN‘IT(E:BO STATES OF AMERICA

AGENCY FOR INTERNATIONAL DEVELOPMENT

AID LOAN N@ 381H-055

EALTH ASS .
COMHONW LAHORE W. PAKISTAN
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]

THE ABOVE AID SIGN HAS BEEN INSTALLED AT THE IMPERIAL ELECTRIC MATERIAL STORAGE
YARD AT MANDI BAHAUDDIN FOR THE SCARP-2A 11-KV DISTRIBUTION LINE CONTRACT.



TYPICAL DUST STORM

IN BACK GROUND MEN WORKING IN DUST STOR

4



WAPDA SUPPLIED VECHICLES



.2t aitralfive & 1 S

P L. . t ol e el @4 .
i P AR b eage Rl
oy ¢ . o e

e . .
L s T NP

11 KV STEEL LATTICE POLES

LINEC OFCRECTED POLES



N KV OIL CIRCUIT RECLOSER
INSTALLATION



‘ M .

\‘i ie ‘ ' .
FORMING AND PREPARATION REQUIREMENTS FOR POURING

CONCRIETE FOUNDATIONS ALONG 11KV DISTRIBUTION
CIRCUITS



STUB ANGLE DIMENSIONS ARE CHECKED BY CAIl AND
WAPDA REPRESENTATIVES AFTER EACH FOUNDATION
HAS BEEN INSTALLED.

CURING COMPLETED 1 KV POLE FOUNDATION

.*-
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STRINGING. ON 11 KV POLES
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CONTRACTORS CONDUCTOR PULLING EQUIPMENT



1 KV TRANSFORMERS AT CLIMAX ENGINEERING CO.
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SURVEYING FOR 132 KV TRANSMISSION LINE
TOWIR GRILLAGE FOOTINGS
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TAKING CONCRETE CYLINDERS FOR BTRENGTH TEST.
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EQUIPMENT BREAKDOWN

CHARGING MIXII WITH MEASUNING BOXES

T

e g
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DE WAI’LRIN(: 132 KV TOWIH FOUNDATION
PITS LUDEWALA KUDLATHI T 85 02 CONTRACT
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CARRYING GRILEAGE TO 0 SETIN DE WATLIUED 1491



ONE LEG OF THE 132 KV TRANSMISSION LINE TOWER.
GRILLAGE FOOTING AFTER CONCRETING

COMPLETE VIEW OF THE BOTTOM SECTIONOF 132 KV
TRANSMISSION LINE TOWER AFTER ERECTION,



CROSS ARMS OF TYPE BAA TOWER BEING TEST
HATALA ENGINEERING COMPANY.
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132 KV TOWER STEEL



132 KV TOWER ERECTION
WITH GIN POLE
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INSPECTION ANO

BACK DOLTING
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REELS OF ACSR CONDUCTOR ARE DELIVERED FROM THE RAILROAD
STATION AT MANDI BAHAUDDIN BY BUFFALO CARTS



CONDUCTOR STRINGING



COMMONWEALTH INSPECTOR DEMONSTRATES

CLIPPING OF CONDUCTOR
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REINFORCING STEEL FGR 132/11 KV SUBSTATION
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GRID STATIONS UNODTR CONSTRUCTION



WEST PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY
LAHORE, WEST PAKISTAN

ADDITIONAL NOTES

As built drawings for the project consisting of manufacturers details of equipment, gridstation
control diagrams, maintenance and operating manuals are available with the West Pakistan Water and
Power Development Authority, Lahore, Pakistan and Commonwealth Associates Inc,, Jackson, Michigan,
U.S.A. Spare parts and materials for electric maintenance and testing equipment, hand tools, guage and
meter Lesting apparatus are available at WAPDA.

All other Project Documents, such as quarterly reports, material specifications, contracts, loan
agreements, shipping documents and test reports are also available with the Water and Power
Development Authority and Commonwealth Associates.




