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4 Commonwealth Associates Inc. onginours/consultants/Brchitects 

20{J E Wnshinglon Jackson, Mich 49MW[1 [51/ /OU U90 

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. I of 
U.S. AID Loan No. 391-14 055 for the SCARP 2.A Ptoject. 

On behalf of Commonwea lth Asso:iates Inc. and all our personnel who worked on this Project, we 
woiuld like to thank you for the cOo)eration and assistanc,: we received from you and members of your 
staff durinq the inhplementation of this Project. 

We look forward to workinq with vou and WAPDA on future projects in Pakistan. 

Very truly yours, 

0. E. Folmhei, P. 
Division Direc:or 
Construction Manigenninnt Systems 

CJS/AJ R/smd 

i,+,wiooj iA 11.6*ifv V1t +!m Pr i t 1" 0 o,1 1'1!l,.vJ tf0 I Pl-* 



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 andco-ordinated development of the water and power resources of West Pakistan, is financed as a publicaqency 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 sevenity years since the construction of irrigation systems over a large area ofNorthern Pkistan is theknown Ponjab, a gradually rising saline water table endangered and in some areas destroyed the (tPicolturlil productivity of the land. The reclamation of these lands was undertaken
Authority using of drains andby 	 the a system tuhewells to be powered by the West Pakisten High

Tension Gril and West Pakistan Secondary Transmission Projects constructed concurrently.
 

Followiuq the successful completion of the initial 
 phase of the reclamation project known asSCARP 1, tihe Au thority undertook the reclamation of the Chej Doal) district under the designation of
SCARP 2 arid further divided into sectors 2A and 20. The electrification of SCARP 2A is the subject of 
this repor . 

Ju'y 1964 the Authority submitted a loan application and plan of exectition to the United States
GoverrnrvI for Il( Iurchase of tmrismission and substation materials necessary to expedite the project. 

Pre conlit ions to finlar)cirq wetre tullilled inl November 1964 and letters of commitment were issued
a1s the pro)ject: sImnenuts anid their respective iriluir ements cevelopied.
 

1 hr. s'rvic:, O C(1 rilowt.,ilth A-,-,ociats 
 Inc. of Jackson, Michigan U.S.A. were retained to dssist
the Authority it) ti vx.,uutiloul of the I(lc:t afil vwere Fesl)Onsible for the following services: 

1, 	 Pri'plmin. ",pi'cfii:.,tior)li for mblusttlorrs andu 	 ve.rdrl ie line r t als arid ev 11v 	 uipillent. 

2. 	 Pr Ipae vnii frii qIpl.i , 1,ItIriIit %', Ilif 'iriis i(rId wo kinq dr,iwirlu s for construction of thia 

tqul3, 	 Co urdrin. i , w i ir.'t,, fot v1lh.i11. electr fIcitici i and qe rial distribution with tile 
re'(tuiriI1iI*rrtS of tl11 pI lol'l it) pl.iiu11.f; %.la ,*ilb.'bt tioli. 

4, 	 Plint (iris iu(:ti(or .cheilmu, of sIii,n.*d su lwagion%. ill order that these schedules may b 
coonrdil ,,d willh th, tulhu well confru trulirurl 1:1-dules, 



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 tile Authority. 

7. 	 Make inspections and witness manufacturers' tests of equipment and materials deemedas 
necessary by Commonwealth to (leterrnine Conformance with specifications and drawings.
These services will be I)erformed in marifacturers' 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 perinarrent records. 

8. 	 Provide, as needed, services for exp;editing equipmient and materials Fhilpments. Regular or 
special visits to factories scheduled as necessary in an effort to obtain or%jl)l)liiers' were 
maintain promised shiiment schedules and/or to discover and correct, if possible, defaults in 
malufacturers' schedules that rmiqlt lead eventually to construction delays. 

9. 	 Assist in settlIngl dis)utes or differences that may arise between the Authority and the 
Contractors except ing arbitration and litiqation. 

10. 	 Review expendiitures to determine conslstency with physical I)rogress made. 

11. 	 Certify ftilfllhrert of electrical supply requirements aid certify completion of the project 
electric lines and substations. 

12. 	 Prepare progress re;ur ts and, as recear y, maketIhein available to other Authority consultants 
for inclusion i :ormolidated reports as requiredIby AlI). 

13. 	 Perforin other v'mglineerrq mmaqvinrenrmt and sulprvisory services as may be required to 
prOlerly co)rmridnati, the I)r(,iress of tIhe work. 

The p opjil (:rnsist',d oIf the e~(Ian id sulPervi.iMg )fconstrictiv.i of 70 miles of 132 kV 
transmission line'., three .%',.o.(itf'd (I III %t.itiorin,Irmd ,ippioxim.alely 1150 miles (,I11 kV distribution lines 
servig i 884 tilhI-vewell' 

C()11'ttm(:li()fl W.I., '.clmedml'd to (:)iri:i(l' with tihe progress of the tubewell installations which were 
under 11)(IIh,' coritact Ifl(lcommilell mIIIOctober (if19611. 
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WEST PAKISTAN
 
WATER AND POWER DEVELOPMENT AUTHORITY
 

LAHORE, WEST PAKISTAN
 

DESCRIPTION
 

The project was located in an area known as the Chenab Doab Area in West Pakistan, located about110 miles northeast of Lahore, the headquarters of the Authority, and about 900 air miles northeast of 
Karachi, the nearest seaport. 

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

The telir itory is qevirally flat and varies from irrigated aqcriculttr al land to arid plains. The climate is
hot except (durinq the winitr months of November through February. Maximum temperatures reach 120" 
Fahrenheit in the summ.er Dur q th(! monsoon period oi July, Auqust and September, Ihe area can be
stiblcieted to ul(ddiel heaJvv rail storms restiltin in runoffs creatinq river overflow, breaching canals and 
general overl,and floods. The prolect w, situated in the Irdus Valley alltviuml which consists of 
file to mileditrl to colrse olrire(l smd arnd silt of qIreat depth with a lereraily high water table. 

The pmoje't.t ceensisteel of the (.larinr arid sutpervisircnj tlhe constrtuction of 132 kV transmission 
lines, Ihier .1rsoccahvd plid Stations ,li1d di';tribution lih es to !-i)ply power to the 884 land reclamation 
tuhevells cosirtucied hy the, Authority tunde a separate contract. 

132 kV TRANSMISSION LINES 

A twe,nty the ecih 132 kV double circuit transmission line was constructed from Kharian to 
I lelan. 

A thirty seven rmile 132 kV do ,tdh circuit transmission line was consiructed between telan and 
Kuthheila Sliekhati, 

A tWieit y inih "*12#kV doubleh ciruci it lin, was constructed fronc Kut hiala Sheikhanl to Head 

Tll- work waes pIerfhr cred by the In iper cl IIhlrciic Company Lid, of L, h.or. W, Pikistar uSihg 

rif- te'el I ittic' toWv'l' wV'me' ri-rf.larlctev' lit I !k1t,e l Iy the ht11tala I milecee-1r lr)( emc I. td,rCpo 

t lIl, c(:mr1(llt vvW,l (Iti c and1!1 cec Oi cec=cmecI,:tr'.cl lby Paik, I tW. 543,000ccI vv tt.i ( albieh w t i
lIh., i Alt m, AltImmumrc rrediw td ilure:hrcs'd iet the' teed ;ticte ilit anceif icy 0,S. All) midr thisw l 

http:ec=cmecI,:tr'.cl


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 qridstations at Helan, Kuthiali Sheikhan and Head Faqirian were equipped with 132/11
kV - 20 Mva 1)ower transfonrmers ;jnd an exhisting station at Gujrat was augmented with a 132-11 kV
5.0/6.25 Mvdj transfornier. Al: of which were pruchased from Westinghouse Electric arid were 
owner !urnished. 

The 132 aind 1 kV Gantrys were fabricated in Pakistan by the Batala Engineering Co. Ltd. and 
were own rfilr nished. 

The work wls performed by the Pakistan Contractor Greaves Crompton arid Parkinson Ltd. using 
Pakistani labor. 

11 kV DISTRIBUTION SYSrEM 

Appir oximatlty 850 mie, of 11 kV distribution lines weie constructed utiliting 6,960 steel lattice
poles, 850 distr ibotion rarsformer s 11 kV/230/440 invaryinq siz s horn 25 KVA to 15 KVA, 

6 Distrilttino feeders orlinated fr(omi Ihlln 'uhstation
 

6 0ritptn.sted tro i Ii,;.1 'foihtttt o
 

4 Oritjirated frorm Ilhht.t vt,,Jd f ,llai -hstttion
 

I ()rilTrated frf ttjrihorim tlatior
 

The 13,(i0 tn totelr .utnrs.,
wr'r,e mnftured by Karachi Shipyard Co. Ltd. and wore 
own'r f t(IIrIS110(d *ts1% t' tilt o d 5f'Ot'lf)w Ifli-

Thll (lts0l ,h ttoto'1ineJorrtir,. ,'l,ro1ter f,,tttinrd by Climax Eiginitlerin Co.Gujriirtwala, Pakistan 
Indl ! Moht.11mnrt,'I Dmt y&SuIr., SI;I'llIdIir, 'Aki-4i.1n, 

( i)t-tfim towt l (omIral.(. for Oit wtn k, was Irirperli I Ihcmtric Co,, Iahor,, W, Pakist indar 

w'iff irnled with lt ,htlor,
akl ,llll 
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WEST PAKISTAN
 
WATER AND POWER DEVELOPMENT AUTHORITY
 

LAHORE, WEST PAKISTAN
 

SECTION III
 
HISTORY 

During til,! early oart of the 1900's the first ir iqtation canals were built to supply water to the area
known as the Punjab now forming part of West Pakistan. These canals brought large area of land under 
cultivation. 

For the ,kist /0 years (lr(mi(I watlr tables in the area LIruner irriolation have been steadily risin!g. This 
HS' 11 t11' Wter tale((ILs(If p1rinciplly by leakae iroim Lnline(I canals and deep perculation of water 
*liplietl for irrqtill, ad( no alvelse e"'ct' (nrrnI t tl r irrigations whenely years of canal the water 
tairyh, v ' at a delth varyin from 80 to 90 feet below the slriface. 

lhov.,,ve, ti ' vatr lei, have Irmniilly i',eii, 1() liii' root zone aid in many places above the 
silllwi, of tilw lind. I hin iction hias also brongIt :.alts to the surfaice which had a very adverse effect of) 
till, li l ,riid ii mariy .Irv,, lt'ti(ht'l d it unfit for :uiltivatioir. 

Tie-, t'fft:t w, rtc()fjriiet oi)tiy *fter the'., ri(,1ntoiis s(.hemes were complete(d and to offset the
el,,tu:t a :)r.rii.rle HoriI wx. (clttt'le In191 / to ,tuirdy IIlt( Iroblem and fmake recommendation is to what 
rtrd'li,,l ,ictimrl ,11ould Ir taike'l. Tiii l)rillllg' Holrd wa sciceeded by many similar conrlliitees and 

Bom.d, III,,,1oa,1rd' , ,,rr, It0rnlwrr'd IIIlitir work bly a Lick if fooids ae(i nothinq cor.trrwtrve could be 
(uli l tli [hr cr.tir i o)f thf' W '.t |),kstarr W,iti'r indl pI ,i'ver Divelopinr'tri Atlhorlity ill October, 1958. 
1lit, Authofity Ir',ati-d (. ruinid Wilttr ,mud Rvclarati)rl )ivision a l this Division completedj 
l,",tgitol'. ','hnrh Ib'n ',trited bhyi1 ha v ti- oti hi : V 

r.i1lt', of til aIl ,tdirIttoris cil(i IIn 
tle, Imrrtlitiori lrarnch li I corks 0epaintrn'rit. [i 

t'l no tIl ,'jiiihilo:,ition of Iareoti) rt iii Jaimrary 195 intitled "Project
N(. , . ,1ly (]ointrrl IPrgri,ir In W.st-o kr?,trri' flit- iinlitilntatiorr of thios Proil'Ct w.'s tka'i li hand 
.Al1 v-.,t Il lkttd with tti ri thit-1 'f' 4 tt\ii rlitlt. ', iiI itlit:tloll, llew beingl the WIst P.kist',lli h11h 
I t'i ; ,i iil W11ol S y ris'(lt f '1.0kf'.tlli V.II't1 ir( lI ir lonif'roject, lill lattel i)o(.je(:t provid (
Svtml myI1.1(m il1' ,01UonI to f ill, !;(:A i4P I m. t.. 

ui hiwnlil the '.111t..ful 1(ilimtih'O t) ;.,lnnilyt l m ti "''loriol and fl'€clartlion Prollectl No. I 
(!'CABI' I) i tl iu n ity int-ti.t(IAk 1l1' lrs h. I .i'nrn':l,iitr1h.lir l (f If lyonIli tv'li thlel Crr'ralll) and
tI.tlirtI'I ur,'i .' ( rj lhtir lit' irmllt'it wV,,', uf"ml lntt'el m C;(:AiIl 2 ilf w licm tll(- I et- r Jhihi err

S.tlit I'mqt.i I 'ICIAI1W )A flmlt. .I ilhljw Imt t 

(trnillfllrilve' llthl A-.,A itl%ill , J.,Il4%' iiI, Mlcligilll, L(!;,A , vt'rn'rn'te.mil,df hiy fill' A ithlorty its the 
I r i'n'l to cft. ilj.i .111i t i i ivo, he'I'(llt', uictitlml (if thn' n-'l':lillrfc.1tl ll ImIll Iif i' 1Prgn'n)t,
 



The design and construction supervision of the drains and tubewells was carried out by Tipton & 
KaImback Inc. and a report on this part of the project has been prepared by them and does not form part 
of this closeout report. 
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WEST PAKISTAN
 
WATER AND POWER DEVELOPMENT AUTHORITY
 

LAHORE, WEST PAKISTAN
 

LOAN IMPLEMENTATION
 

Article III of the Loan Agieriment betwenr the President of Pakistan and the United States of 
America required the Borrower to ft. lfill certain conditions b~efore any letter of Comr-oitment could be 
issued or any (IisliursM.tilO of the Loan funds i11,it. Iht conditioi s pi ecedent are of two categories, tle 
first of which was to I)e fulfilled ptior to establishment of a Letter of Commitment for Enq!ineerin!
Svrvices,a nd te othler which vas to I)i fulfilled iprior to tile iSS11,1r1Aiof a Letter of Commitrment for 
iryttrinq oIher thai Ii11plrii rmll SeivIce. 

-hTt (:oulItiol', )Ipe(e(fnt tU)I11itial fillinci(l (Lqipliveriill .tervi(cr'v) w e fulfilled early in tie year;
and on Auqitt 18, 196,4, thit Secri-tar y to GovIrninevntl,President's Secretariat, Economuic Affairs 
Divisln, (m;vl'riurl-it f Pmkst'n, ' rifim'l thlat11 l )collditllonsto initial firlnllicinl rtquired by
Section :,1 oIf iii A(Ir'mr-et filfille-d toI ).rli had lweii tile, aitisfaction of All). tLtter (if Commitrentnt 
Mo. )391I ()108 I 1')Iir,,iru. tilt'h rlirrei'-i mrq Sevivlce unfri tile West PakIstan Water and Power 
[)evilopiiret Amftoriy Corimtiornw'alth A-s ximate, Inc, ArIreen nt va-i issuled in October, 196(4. 

l to 0i'tieisflit-(widimitii lr'(I'fi'lit t lisim'1.. of (if Courllitireri1t (o (ilsbur'.,rit oif I ulal funds 
fill 11th1,f th1,111 1 11,Iimriinl,(l Si'vii rvi.'luilrf tilt,I,Borrowf to saibilit for allm(oval ,irr1 Imrhiillitatioll 

til !injev l lroelct trrelimirrary lalrl,id tiajol e.Itilpllllft
PI,111 for ' -.1i( , i Schledhn,.', t(t veltlriat., 

ii.i(ifI ot(i n ) snivi , it 1,itetill,itnu '..Vvifirin e f t it'tIli V I( J pfo mtlltilleit lalr, -It(- %ttJ(fnt, evidenrlc' (if 
0' 1 IIl .tyIviiinilrranr tei-,mmn nI, (it tr.imm1lr .rr.rrm lll(lld jnir, rlanjen.'rts, for lriovltw llwi. d rm1,,1141i 

cointrol ,iirif IuA ni imilill iii,1 

Ili lnln,.mnr,.n-trntni Plarl Still I-viih'nmne rilleillfd lby 1, S, All) wai, .uitniithrl i .Junet oif 196i . frle 
Pl,iin w.;v',,te 
t b'iny 1I! ; All,) ',111 lin lu1,l'1 rnnimll,,tnrl I e.ttr Noi 3911f ()It0Y() 0.' %%,-is.sued in 
D)-tni 'lllnI- in, In !Iv' I )t4 ) llnli (ItIVI'fleln 'llill4 l',1 l t1at ((iinfat I . fi i0 st, .I1l ivi nn lfl', to irr1.,: inrr 
i'lti i-'f imnIrt 40f I Airciiiiii ii., flfilld, aniid WAI'I)A'" iilltit fit , 

till 30 tlh' tl li.1(t 
Slettel (f (W'nlmlllitnln l 1,.or UiJlly .11d iIn. (if .1lItilt-r Ih.nnln ..I .lild tht+ii .rI lIti llilliv lt anll 

uit.r4,1al hadtl ftnnn,',,rnf,'rl ti AIlbnl),m.fhili i III. lostht ofi rent vvr',,rii'stifn ;lv a tie, thfrre 
tolariat,' ph'ir'. (1! i111 (Conr'rtt timl 4urlift.ta t%4hfvt'hqif',l iflaulm Ii a i 111.iiiatetiaI ftlihlrd4i'del tih iloan 
,vei, ((tmilln(uierit. (if tlhe-4 . i as ( fit'ltttnll, :tii fumrtlisi.rh f 

http:fumrtlisi.rh
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WEST PAKISTAN
 
WATER AND POWER DEVELOPMENT AUTHORITY
 

LAHORE, WEST PAKISTAN
 

SECTION V 
DESIGN AND ENGINEERING 

TRANSMISSION LINES 

One lower of each desi(In was tested to destruction and was found to exceed specification
eqtlirefflrl ts. 

Six tower type's were (d-silned by the Engineer, Commonwealth Associates at their Head Office in
 
Irc:kson, hfi'lcitln arid wve desiqlrmit as follows:
 

1. 8AA 1*,mpt-Tower 

2. BBA Liqlit AnqIe Trower 

3. 8CA M,,flin AniI' lower 

4, BU A )er e'ArIlI,' l wr
 

!+ IFA ')(0 [),',t.,. Ariqi.. i~nver
 

5, 11F A I re ,, I ,+i.,t 

All h .,, I I,.,,,.,tilure' oe loowers was in accordance withtthe speci ficatlorn of the 
Arlrerr.,l . ,,.I. 'l,.;l', ,,.5 (ASI M).hfr M elr.I 

dllvai-.ereie'd fAl+els c oar i c.-cordmicc wtilh ASTM %i.All hV.,. - $I,..I , d! rpiN... 4Cl ficjitlor 
A 1?3 !,I 

Ifolt--..c. ItJir'. %,Wr, Il orfi.gcI. wilth AS~ I hi q;rcilcai~ o A39!4,crc .4 

A('+1i (ti l In ,M,' I ti h. I i-(lit cc* 1(Ni ,ftllu.i t ltm$|.cclcc fill 39 1!) t, :tMhc4 9ta 014r1 we hse 

t i,, 0%14M
C .m,, 11, .. , ld .',,il2.1mI) ) *ccc.c1 h 'l Ir..1 Iccm, 4Iih . 121I, 

1 h+ ... I.,+r .,l ,,cc1 .Itt r I ,;lr.,rchr,' 21 () I .111 ,t.,I Ir,ac0l li tI,.,,Iof 1/()WII II+
 

tIce 11vcfllr.,4l ;h ,itl0 %.It 
wa 1 mIll" ,.01f.1 hlillfoecril lt vl hlavrcl a -.ltr1110 ti+.'l (if 1/0, 141­
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The minimum conductor temperature was assumed to be 30 0F.
 

The maximum conductor temperature was assumed to be 1500F.
 

The maximum final tension with no wind pressure at 60°F was not allowed to exceed 16.40 percent

of the ultimate st,cnq(th 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 tne Contractor 
arid 	Inspectors.
 

tlorizont,l ind verticl clarmances were basedl
on le 6th Edition of the U.S. National Electric Code 
and the West Pakistian Water 11nd Powei [)eveloprment Author ity standads. 

All towers w re dre'',,d with 9 unit i irirle stn 'j of insulators for suspension and 9 unit a double
string of il'ultors for all riajor cnal crossingIs, and abnorrmally long spans with two conductor clamp in 
ser ies. 

tIl plaIc -welre tenrr i irisu lators were used the stringl was IIunits long.
 

Double twn !.It rfilswell. 1,.wil oor railway ,nrd main road crossins.
 

Ifi'itr ulator *.
t',vwlv *,'lld at 1! )(X) lb, M% ,Hris i brlo -.mjherisioii arid 25,00J lbs M& E for tension. 

All t.oiltit. r i,ir w ,uirulaclurtd hvr 1. lo lhighistrel)nr lh ihted silico1 aluminum alloy with a
$1rengl r)nil ~0! () Ilh, 

l1 rq'horr o ,,. I it ctorll.-t,.r rimo r0 -t.ril1' ll conidiI .ispisfioi( pollt 

Slott 	 ' I dolagi I )Mi111 1cr', v~v i. J.e o~il '3ll .31111t. p~oint% .ir10il i ll l11i t-ler li !Sillst, 

All luiii l,ur,m. v,,-i i ih'till.(it. tyie .1ii d.es.i vidni0 wa.s! lt fot vch lower type. 

II kV L.INI'; 

If,ti V Il. %- - t).. N AV
, ( 4,'it i ne, A Statidaid 1f111ce vel poles w Itirlm.poles wereo 
,I'::' a Ili IYI v 
I'¢ 	 i . ll I 1(|It iftv, (lvlh|¢l l nd pil| llit-lilltoft, 

I C)IJNIA I IuN.; 

ill- A titll h iiiigt'm i ti fodltto 3:1 fanlu'lilidalintt l iOliof $Ntc prdIll ir|o *l lrd| O l t ltype
If iu h'fil .inil th lw - ,uI1 t ii lit I i0Ih th r.i 



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 noreinforcing 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:
 

1. Type p 1-20 for LT lines 

2. Type p 1-25 for LT and some special application on 11 kV 

3. Type p-13011 for 11 kV linets using 477 MCM and 336 MCM ACSR conductors and at dead 
end locat ions. 

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

5. Type )-2 30 for special angle poles sing wood cross arms. 

6. Type )6 30 for ralrisforiner Irmtill,tionrs. 

7. Type )6 )30 for Capacitor mid lin rI'coa',r installations. 

8. Type )135 1t S,ini, a,% )1 30 If ixctelii 5 Ioot longjer. 

9. Ty)e 1)1 Tis I S,,irn ,, ) 130 [ixci'pt 5 foot lolger. 

10. Typ, 1)3 35 S;prci':il Wvrtic~il ,iqlh tevilrq .pe,trisioii insulators. 

11. Typ- P)t'10 S;pvci.il polt, for kiew tot' off. 

The In,,', w,.,it' timlq with 
411 MC(M A(8If Ct'oh, name Pelican, 336.4 MCM ACSR Code name
Merlin, 4/0 ACIf (h r, I',iiqItin, 1/0 AC;It Code naim faven and No, 3 ACS1 Code name, iiini, 

Smiw.lI ~v 

I1,t,,' Iumtlhi:itr.. vw .'11c:crili flit't 1,,tt-'d to hut' h(,tltt; .mid'r,*f111fl ' Iiii,', !1r1,'4:1t,f ly lint,
11'-:ch )'-.4 .srtj' .1tit.,li .fl''ct fiittJ ft .'.',. III- lill.111/ll1( ( 1:111,i Iu tIre hili'-fo, coori, l ' tW 1,r1t'illns14.1 

It W.., fouir l volllatt
hum ril ,".5y to (Ite anry IIiI,' 4reg latols llo(w.v,(. c( ll)rA%M-14. i.,talled to 
1Ihrllfvi. Vlt.Ifle, 

3 
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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 transformers by installing Lightning Arrestors since 
the Isocronic Level is very low in the project. 

GRIDSTATIONS 

The Gridstdtions mt Sardarpur Noon, Judlatlhi and Bhamb were designed to be of the rural non
attended type with acomnoda tion for the SDOs maintenance and breakdown crews. 

The consisted fora-j 12/16 MVA 132 kV Transformer protected by SMD type fuses on the high sideand a S.D.O. type r eaker on the low side. This I)1eaker 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 
fetarded operaition to lockout. 

The G ti(st,it ion ws fitted with overload and ground fault protection and the individual lines were(tter ed to 1 x:or(l the tnernly used. A dernand reeler was also installed to record energy flow from the 
bUS silde of ht, 11 kV ).C.H. 



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. ofPakistan as the reult of comlpetitive bids which included materials funded under tile loan. 

Insulators were )ttrcldsed from A.B. Chri.ice and lint! hardware frorn ITT.
 

Pur(h'tisti wt's pellr to(lid witi 
 Ithi tIsuidcle of specifications and tender documents by
Cormmtvwtailth Ass(olt,ite Ict. .111()lO(li't ev.h1itiutls, bid com),t isons wre made anld submitted to 
WAPDA for .tplptov,d.
 

1T1 lttict, t ,l I itttur,." we.e, fablt ti'ttd if)
Pakistan hy th,. I 1t lilFtielerm'ICo. and 181 mliles
of 195 N,M(' "tck(')"i collhctor Wile lll ifif,K+tute il II kistan by Pikistan Cable Ltd., using
.l1tlitlllltill eI'draw (I .lrI "tlll(1 Ify Alto.,. Antil t- 190 nils of |it' ,liit,coIductor was i)urchased from 
solitfwift (.sblle. 

Lieter iut (mIlIiittilii',l fIt tii.tltidIl.I.Wel' t.Li ftolhwi III the Colntractor selietion and 
ill'wtctli i'',t,'.t " ., ,tlf I,1,Iwilitii vw,i. i tiif al, .ii by (itittitmi vaiilth oit lw4h- ilf of WAPDA. 

I I ,. (irr. t~tilt fi,tlg /0 flli'- of 13i' kV Gidct.tImotv. W+ts Grea.ves CtomplrtO Parkinson Ltd. of

I' I.tk
-I, 111, li()Ir l1.at f tol e.l s i e ;v,.l idtri'ied lltf m WstItJiv ts-t , At competi tive blddirddi and 
itt rivl - Iy WAt'I)A 

le't ,. -If, i i. ,ctli. II PI I-'I ,1, by Vley w.tlW fce 11 t. la | litl r. tsj-f-liCO.
 

I li. (. :If it II .Itfl hor,.,i i v.( hollya %g)ll
I0lil1l tufhter op. Ioitf)ollt 0CI.IS1. frolt G et al Elec,ric 
'VI-1i"t iiJiiier tl oIt a t ay itI titnI l I 1l4t t'ived .I, 111. 1) !; 5UliI)Ilt'f, 6Iit11, w*,,tele .tti'd, 

Iht li i i titi )I tl I Mt Itl t he IMJ IIIIla ithII I. V di|-iif)itllltgoi 'Y, tetllt.i W the IillperiA
I lvi ilit (,i nI I '., i- ati All in.tfeI'il I . v'. 1 fittt t d th tI mnifn ut i-h iIltli e ,e- iyv - 4 folthloji lilto firtll 

ti lied ii t11 i t t0ttil1 flil it 1l
 

( :hthe3 0 ,11t1f . ,' I lf.4 w+,'ers l t by ll
aloif.u mi-l Villt a fhi!it'iiioid I tij tie liti ( oi+ nVd tfhtt
 
IM0 .tJiili itili l~ iifit '' S'vet flail1if.1itioffeif III - lify (Jlifaail I IlII~Il tlt)oj(: aint litt5.Illo'l. 


l(l C0 



The U.S. purchased materials under the loan consisted of: 

281 miles of ACSR Swillow No. 3 

591 miles of ACSR Raven No. 1 

1215 miles of ACSR Pengui No. 4/C 

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 further (Iocuruented in this report. 

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

The, St,ie of Eimeigency of December 1965 during the Parkistan India hostilities also contributed to 
the non availibility of overland tramsport. 

Po(1tffmert I)tol1 III MaIrcl 1967 dl was completed in June 1968 as shown in the procurement
Scl.dlul. follhwinqt in this re-port. Tests arid insictions were condtcted on all major material items atvendors Iploits in thre Jnirted States at ud Pakistan by or (inder the reS)onsihle sul)elvision ofCon nmr)suv,ilth A-woii ts. Inspt :l ons w4,11, waive'd on snialler standard catalogue items ird acCe)ted
codition.t lly by Cornfiionwi.1ilth and WAPDA on the basis of manufacturers' tests and guarantees. 

i',
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PAGE
ORTED MATERIALS FOR 

KV DISTRIBUTION LINE CONTRACTOR - IMPERIAL ELECTRIC CO. LTD.
 

INSURANCE 


COST COST COST CIF COST 

1UPEE US DOLLAR RUPEE US DOLLARS 


Included Included in 
in Item Item 4 

Include( Included in 
in Item Item 4 


Included Included in 
in Item I Item 14 
4 

2,011. ti.516,152.52 

Includel 18, 372.'5 

in Iterr. 

'Q . 0,"3 

1615.01, ;)(#)1OC. H 

Inrludel !ncluied In 
in It m'r 

6 167,173.60 

I no 1, ,i el ln(Id in 
In 11M Itom 1) 
9
 

NAME 

OF VESSEL 


I 

USS Fly-
ing Fish 

US. Fly-
ing Fish
 

US- Fly-
ing Fish 

U:.)! Fly-

Ing Fish
 
Fly-us; l-

Ing Fish 

Grt-n
'"5hO 

F IyIn j 
Gull 


Flying 

(i; l 


Gre.n 

Croton 
Port
 

US LETTER OF 

FLAG CREDIT NO 

SHIPII 

Yes NW/580/DLF 

Yes NW/580/1LF 

Yes NW/580/: .F 

Yes NW/5 8O/,'LF 


Y f.'/5 /I LF 


Ye .F: 

Y,-zt, as /LF 

Ye.n ,-,/5bO/mF 

Yea IN OI/I.12 

Y.bhws~OI}q,/9o/,,1t 

ARRIVALS
 

E.T.A. ACTUAL AT SITE
 
KARACHI ARRIVAL
 

6-12-66 214-12-0 6 100 

6-12-66 pl,-12-661 iOO 

6-12-66 24 -12-6o 100
 

6-1-66 24-1i-66 100 

6-1 -6( 21 " " 
2 -61266 100-2'ti 

2-1 -t,7 1 4- - , CK) 

I 3-6-2-00 

16-2-67 5-3-67 100 

r-3-,7 13-3-,7 100 

13-o; Itc 

http:167,173.60
http:ti.516,152.52


II1KV DISTRI. 
FflEIGHT 

SER I NVO ICE) GATE :0F~ FAE~FV,AS CCOST OST COST 
SNO* DESCRIPTION. QUANTITY NUMBER INVOICE. SUPPLIER.~ US OOLLAR US DOLLAR RUPEE U 

11 AC8R No-336 423W 1-2 
Hill$in 

AMQQI 15#4, ,3 Included 
It.. 9 

I 

12. Line Hardware 85% 4.5831 
4583 

Tell-6 A.B. Chance 20,..9$15 2,131.25 

13 Line Hardware 36575 6-1046 A. B.Chance 121.,26i. ' 80336.3T 

11. 

15 

Lin* Hardware 
Service insu­
lators) 

Line Hardwre 

85% 

85% 

38583 

5T21 

7-10.66 

13-2-6T 

A. B. Chance 

A. 5. Chance 

967.75 

39,758.80 

2.0 

1,768.33 

16 Line Hardware 5% P-61438 
P-649 

11-.66 1.T. T. 
IxPort Corp# 

3T,157.91 1,534.12 

17 

18 

Line H~ardware 

Line Hrdware 

30% 

10% 

P-614412 

P461598 

411-" 

7-11-66 

K1. T. 
Ixport Corp. 
1.T.T 

3087.5 

526.0%.0 

231 

L 

19 

20 

21 

92 

Line Hfardware 10% 

Wooden Cross 405 
Ar~ 

Wooden Croes 55% 
Ams 
somas. al. 10000 
nailsed Stool Lbs(Oross) 

P411.1,1. 

P463M3 

P463f33 

2704076 

h-.1146 

13-1-67 
. 

13el147 

15.3.6 

gXpot Corp. 

1.T.To 
Uapos't Corp.s 
to T.To 

Iport Corp 
Is Ts To5,591 
Iuport Corp. 
IUS utltemt. 
(.. e 

369.13 

37t779.70 

p96p 

21.50 

5P721.8o, 

190,1,24 

il,66 

23 Line Hardware 15% 10158 10-3467 A. S.Chume 10t,32a 4R.42a 

BiPI, ITol 
&Plant 

100% V*55 10-1467 A. 2.Chance else < 



1 M.ATERMAS FOR "(1' PA 2STRIBUTION LINE CONTRACTOR -IMPERIAL ELECTRIC CO. LTD.~ 
AN'SURAtNCE ARRIVALS"

ST COST COST CI FCOST, NAME us :'LETTER OF E.T.1, IACTUAL IAT ~SITEEE US DOLLAR RUPEE 	 US DOLLAR FLAG f'OF VESSEL CREOIT NO 'KARACHI ARRIVAL 
SHIP 

. 

ZnclUded rooluded In Glreen Port Yes f/8/r 9.4 1336 N10in~~tem Itemg9'~N~ 

__--7 
NW/D4r47~~Director,~ -,975- us.St1 -YOe0-

6.4 1311,0l.,37 uss steel Y08 NW15811VLY 2-167- 4'.147 00o, 

3.56 	 291.39 un steel 'Y66 NW581Mu 2-147 1-6T4, 100o 

1.19Y151 	 NW1*.I584/1s, 29.5-6T 26.5-67 100 

202.55 394191.88 uNs steel Yea wv/50/vr 6.12466 2I4246 '100 

N"'N, Nw 

U83F y y#e W/Y91/MvI 26-1246 1944-71 100 

N" 	 Ndent1617 

2.02 392-65 UWanF ys s~~gq,117 	 e.4 0 

208.0 (A 121 

18.66'125 redSit YOB NW/1/uj 19.3467 2k4-36 100 
N 

92.51 	 16,6M6. n FlyIng pYaa ~ q184 w~o 0
 
10,0103
PJng Yes N/581UE 82446 29.5347 100 -­"""" 

see1.,0 
Steel Yes XWIT713/g 80.34-7 97.3467 10 
Fis'a 

Dircto	 10' 

~NCNN ' 	 ; 4 

http:394191.88


- IMPORTED MATE

II KV DISTRIBI 

FREIGHT
 
SER

NO. INVOICE DATE OF NAME OF
DESCRIPTION QUANTITY NUMBER FAS COST COST COST C1
INVOICE SUPPLIER 
 US DOLLAR US DOLLAR RUPEE 
 US I
L REMA8KS 

Spl. ,5Tools 10"t '1615 7-!,-67 Peterson Eng. 77,??3.92 5,612.70

& Plant 
 I6 Spl. Tools Co. Inc.10)'0, 253195')? 
 .... Alcoa 
 1,617.00 
 18.O
 ._Plant 
 31 14
27 .10- T ( 11 2.70 

I. T.T. ?1,610.8,)
& Plant 772.32
104 
 P)73 9-o647 
 Co2
 7x7rt
?Fi 21 
 . T,ols 1.U4 -'70f--,th -10-7 I. T. T. 54t).46 
 .45 
Plant 


29 Export Corp.Ir,uU1tt orntiP-++,4
, -4-16-t7 
 A. 11.(iMnce 
 56, 2.59 9),J3 .31 
 68 
"J In ultt.rsr +"L Pti 5t 1 - -67 A. B. Chance l,0(31.N 1,653.70 134 

31 !n ultstrsnt ,'-P2596 16-11 -67 A. P. Chnnce 10, 461.25 1,(o9 7 

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


MATERIALS FOR 
TRIBUTION LINE CONTRACTOR - IMPERIAL ELECTRIC CO. LTD. 

PAGE 3 

INSURANCE 
ARRIVALS 

COST 
US DOLLA 

COST 
RUPEE 

CIF COST 
US DOLLAR 

NAME 
OF VESSEL 

US 
FLAG 

LETTER OF 
CREDIT NO 

E.T.A. 
KARACHI 

ACTUAL 
ARRIVAL 

AT SIT 

SHIP 

82,846.62 President Yes NW/718/,IF 6-6-67 12-6-67 100 
Adams 

1,635.00 
i36. 

Express Yes NW/714 /IIF 30-6-67 - --­

22,383.21 Stee1 Yes NW/713/1Iy 4 -8-67 16-9-67 100 
Sv1Naigator _ 

....5 91 Flying Ye& NW / 13/1LF 22-11 -67 

83. ,"3).67 Flying Yes NW/ 68/I .F 7-1 -66 .... . 
Gull 

132.1( h,,17.77 Flying Y,'r N/66P/L LF 7-1-66 ----
Gull 

.,.2'~ T?. Green Yt W/bt /IF 21-1-6f .... 
Harbour 



IMPORTED MATEI 
132 KV TRANSMISSI 

SER. 
NO. DESCRIPTION QUANTITY 

INVOICE 
NUMBER 

DATE OF 
INVOICE 

NAME OF 
SUPPLIER 

FAS COST 
US DOLLAR 

FREI GHT 

COST COST 
US DOLLAR RUPEE 

INS 

Co 
US 

& REMARKS 
1 Line Hardware 100% 14788 27-4-67 A. B. Chance 3,920.31 129.07 4 

2 E.H.S. Gal-
vanized Steel 
Wire 

100% 270/D1643 26-5-67 U.S. Steel 
Tnt. (N.Y.) 
Inc. 

19,821.46 3,443.88 

3 Conductor 
Accerwories 

100% 25326641 
25326642 
25326643 

16-8-67 Alcoa Int. 
Inc. U.S.A. 

7,052.74 108.18 

4 Inaulator 
Fitting an] 
Conductor 
Accestorie s 

1004 '-68290 27-6-67 I. T. T. 
Export Corp. 
U.S.A. 

18,364.31 543.56 1 

r uu p n 

Innulttorts 

100o P-9 27-7-67 A. 

U. 

B. 

S. 

Chance 

A. 

28,119.30 4,825.40 

b Lint fitrdw,,r, I0Wk0 2328 14-11467 A. B. 
U. S. 

Chance 
A. 

293.55 26.48 



o MATERIALS PAGE I 
NSISSION LINE CONTRACTOR IMPERIAL ELECTRIC 00. LTD. 

INSURANCE ARRIVALS 

;T 
)EE 

CS COT 
US OOLLMRUPEE 

CFOST 
US DOLLAR 

NAME us 
OF VESSEL FLAG 

LETTER OF 
CREDIT NO 

E T A. 
KARACHI 

ACTUAL 
ARRIVAL 

AT SITI 

SHIPj 
44.4 4,o<93.-82 ISA, el Age Ye,6 N/'i3ef/111- 7-7t-o,7 1'r-61.67t 1oo 

124 .,TO -9 39 -1 f"Lt Age t . i '­ 1-1 / L_ - ' 1,7 1H- P-67 100 

-8'r1, I1~nti.P-tI 100e 
t) 0.1), 14 

u"11.t~.1ANy. W/71t' /IY~ 18-'-,r 21,.8- t 100 

7 F~~(~1y1 Y-t 

__ _ _ __ _ _ _ __ _ ___ _ _ _I 

S0Flying oveur ' P ' 100 

3 '30., Ye- ,' /!l Ito.t (di I.r-4v0 



ii 
 I
 

I Cici 3313/I 9--T Geea KY~mUANT,'NUBE SUPPLIE
NO'* SC IP.TI OH G!J NHVO!ICE~i US1OOLLASU:O[+ UE S0 
OESCR- Ni TY "T 

Poeal DUMLm-,,.4R Oeheral IUO'-3 connetUu 6.. .... 3tro CoI 0 

&ice o k ­

3 PtetkV D0973 74.367 0eniral UG. i- u6
 
is. -- ....... Cot# P6On,
a+,a~pXv+.­swhitches York WAa 

7 *Pbor to-Ce 3.0 D063*97-36.37 a .Z'sce i.060C ~K 
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unit 'S~.4 tri Coo#wNeew 
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SI 
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MATERIALS 
GlTlD STATION 

INSURANCE 

COST COST CIF COST 
US DOLLAI RUPEE US DOLLAR 

14,650.00 

101.341 11,447.24 

10,O, .0 0 

10 ,f3e (.t3 

14,,44t.5c) 

1, 05.0' 

10.oo 

i.'.4 

1,0,4,(X) 

PAGE I 
CONTRACTOR -GREAVE CFIMPTDN PARKINSON, LIM. 

ARRIVALS
 

NAME US LETTER Of E T A ACTUAL AT SIT
 
Of VESSEL FLAG 
 CREDIT NO. KARACHI ARRIVAL
 

SHIP
 

Excleque Yeis NW/600/I1.l 6-18-67 H-2-67 I00
 

Exchequer Yeb tW/600/L -1,18.67 267 100 

I:tee1 Yeb ./fovoil. Iy .5-67 t - 6
2.urveyor 

YlyIn, Ye a NW/600/:1 "t-67-16.7 100 

Flying Ye- Nt,A.tly -,,7 7-f4-67 100 

yiri,ng I ta/6'00/ lY - ti-f - 100
 

F~1,I yIbn ea N/'C)
JP*iea/i 

y.O0t'yw Ye-a,, ( Jtyo: -1Wy 10IJ h 

Ft bh 

FIY Ing ye ei1d/(0 /1h'prb x'w/foI/ I y 11,t~'; 0,T. {FYin g I 

rlytnK ye a G',Ai - ,'7 175Cl 1)4l 



IMPORTED HAl 
3-132/11 KV GR] 

FRE IGHT 

SER. 
NO. DESCRIPTION QUANTITY 

INVOICE 
NUMBER 

DATE OF 
INVOICE 

NAME OF 
SUPPLIER 
, REMARKS 

FAS COST 
US DOLLARS 

COST 
US DOLLAR 

COST 
RUPEE 

Ci 
US 

13 Spare Insu­
lators, 138kV 
Insulators 
Bus Clamps 
Connectors 
lexible 'er­
inals 

D-433680-
1 

9-8-67 General Elec­
tric Co., New 
York USA 

14 Lightning 
Arresters 
Disconnect 
Switches & 
Fuses 

D-53339 23-11-67 General Elec­
tric Co., New 
York USA 



IMPORTED MATERIALS 
132/11 KV GRID STATION 

RE IGHT INSURANCE 

J COST COST COST 
ILLAR RUPEE US OOLLAI RUPEE 

CIF COST 
US DOLLAR 

CONTRACTOR 

NAME US 
OF VESSEL FLAG 

SHIP 

- GREAVES CROMPTON PARKINSON, 

ARRIVALS 

LETTER OF E.T.A. ACTUAL 
CREDIT NO. KARACHI ARRIVAL 

PAGE 2 

LTD. 

AT SITE 

4,125.54 Steel 
Director 

Yes N/6OO/DLF 10-7-67 30-6-67 100 

1,114.95 Steel 
Fabrica­
tor 

Yes NW/600/DLF 8-2-67 7-2-67 100 

3o
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INSULA'T)ItS [Il'()l! VACKAGING 



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 onDecember 7, 1965. Four bids were submitted and opened on July 16, 196r from the following
responsive tendreiers. 

The Imr)riil Electric Co. - Awarded Contract Rs 9,112,890 

Gre.ive Cromptonr Pairkinlsonl
 

Inidustil,11 hilill,,r ir ,(and Construction Co.
 

Contr ti'ion lvij, rt ill May I (.X .nd was complete in October 1968 

Tendih duc :n ents )rOhf 132 kV (;ri(htatimOnS m, issue(d to six qualified bidders, Four bldswore 
suhf1itdid flljwild oil ()i'tii ilhWi 24, 19ki! Ifoin tlhe followin( resl)onsive tenderers:
 

Grvav. (0r0tIolitr l'kii)Il 
 lIs
Amii,,it Contract 1,309,349 

iA %oc:nlnuilIh I . lfi w.hti,(. 

Jl~lv11. l ll l lrdl),1Il-.. I Id. 

1ii' (im t.1v lliracl (.)(o.11111.Iloll Js, 

coll-olofi titillinf.nn iln(Itulihr 1967 al ws completed in September of 1068. Tender documents 
W'ef. n-.,i'iI Ihf 1111, 11 [ V u,(11.tlit, Vyst to teni quislified bidders, Four bids were submited ind 
o)l'ii'd f f Niinvloi'v 30. 19)(i 111urnfll-h fnlhotwilnul Iifpoinlg.iV tel)t(n'i,r$,
 

lni l., I i-Ii (uOf (C itaiii. Av,'aiv lun 14-. l!.b1199,1020
 

Iii;r¢ 'nrnt, aunt (,t,, I( ilir ij iun tuno,. iIltttt ,l iofti j I rS4 Il lil i 

Ifif lmiloli'l 11tiotill) 

http:Iifpoinlg.iV


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

Construction was schedule(d to coincide with and parallel the tube;vol completions. 

The several phases of the Ipiroject re dtIled in the followinq 1prugress schedules. 
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~a44~4aa~a ~ ~' 

~ ~a a 

4 j"~aa 

aa4'-a ~ 

4C' 
4 

4,4~ ~aa 

a 
4%~ 

as~,a 

a ~ Wa 
4.,a4a.,~ 

a .aa-~ ' 
4 

,aaa' ~ 
'~a~4~a .~aaa 

4a 

-~ - 4 4 a 
4 
44',>"'<a -.­ ~' 4.aa-,.,-a4 

4 
a-a-aaa a. "'"'''4a<4' 4 

a4. 
,~a ,aa~aayaa -a'" 

a aaa,.aaaa4a*~a~a-''a-aaa,,aa4. 	 a aia 
~ a~,aA~a

WEST PAKISTAN 
:.;Q~4a~v-a-~-.a~. 

a, WATER AND POWER DEVULOPMENTAUT~4ORITY N ~. 

'a. -~ 4'aa. 

'a ,a~, a4. 

44~4.TRAINNO 4' . .. 

'44Avarying body of about forty WAPDA tecbnlcal patuonnel wee assigned to Commonwesith Inthe
project execution and a training program wee Inaugurated to ~usIst WAPOA Inthe development of an ~ englneeftng department within the power wing. They participated hi tI~e Preliminary studIes of routes ofexisting lines and power distributioncapabllltls, proIecUngload~and the ploritles meppln planning,design, procurement and construction technIques~ 4 a(~ 'a' a 

a 
~ '4' r aa, 4, 
-Engineers~ suveyors draftsmen and Inepectors assigned to and functioning under the eupeMalon of ~ fCopvnonwslth were directly involved ~wlth aff of the above phass~ pa~hipatlng Inuminars, the­

and fulcon~Ietlon.
day4oday work experience execution of the plan to Its woces 	

a~4a 

,~. -The ,,,,~ ~ 
a,

StAll .. a.tA1 matnhUdimu.,t and mforcement of work standards for tue contractors 
- ~- -, contributed towerd protecting the Integrity -of the a d~sIgn is i~II w dsveIc~*ig 1~e concept and-

"4techniques of quality controL 	
­

a" 

<4, ~a 44~aaa 
'aa Va 

4 ~ '~a a 

44 -a 

a " '~4"''~ ),a 
a a 'a" 44' ~ 

a a a4aa~ 

-~ a- a -aaa4 
a" ~ 

4a 
a'a a 

4a a ~'a a a 

a a ,a 

a4 

a aaaa4 4444a 

a'4~ 

; ~ aap 

,a. a4 
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a 'a a~ "aa4 aa 
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-'4 a 

a. <a '-'a 444~4 .aaaaa. a~.4a~ 'a aa 4aa >4 a a, aa~ ,-.a--aaa,-.ap-4a 

a 
<~ a a 4. a" a,' a a'aa,4a ~ ­

a a-'"" a a" 
4a 'aa '4.'a4a~a 

a, "aj aa,4.44 -a 	 444 aa~aa,~,, 
4~4-.a~aaa'a.,'a44aa(a4a4aa4.a, 4 '44'j" 

4 y4', a a aaa-a4a, 4. ~a 4-~~ a 'aaaa~4 4' 	 4 4 4 
4 a a 44 a4 'a' 
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>4 -4a 
-' a -~aa a
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'A>"" '"'A'A A 'AA~ 
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Av 

~ 

~"' 4 AA A A'A KAAA'2~A>.~, '' 'A"i'N, A

WBSTPAKISTAN j
"44 ' 

>A' ~ /WATUI~ AND POWW~ DBVELOPMBNT AUTHORITY 7", 
LAHORL WEStPAKISTAN" 4 ' ~' '' 4 

A4 

," AEIPJAW!IAU ANu CONTRACTUAL 
... vruwr~ 

A' < 444-

A 4 ~ 

AtotM of four Letters of Comminment were Issuod by A~D for *~.goen
the amount of $10,787,000 and were assigned to the of the Proust In 

'V>. 

"'V -­ ~-,--~ ,,44A.4 ~*', 'V 

EngIneerIng and con uking Servisas 
4 

A 44 A 

Abaulo agreement between WAPDA and Commonwealth Auoula~ Ins, wee made efftstive onSeptember 1 1W4 for a.~elm ~dson.uWnusesand dw~iove rof Commlttment Inthe 
amount of $625000 wee e~tabIl~d onAquat 28. 1964 foraterm of eI~iteen month.. 

On March 1,1W?, the egreemenj wee extended for sixteen moniheanci enhanced Inthe amount of $
$341,000, 

Aeesond'amend.tory agreement wee made effective on
final termination data of Dwember3i, 1968~ -~ ~ 

A~ 4 

4 < 44 4 
Aj4 ' 

444 

"'' , 

A 
-j 

A'4A 
4 

, < 
- '------ ~ ­ -

A 'A'' 
< A 

4 

44
"4 

4' ~ 44 -A 

A 
'-'AV 

' 

'AA ' A' j~ 'A' 
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' A" 44,,,<4 
, 

A" "4~$~ 
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~4AA 
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-~ A' 'VA 
A"" 
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' A ' 44 i4 4~A A. j& A~A 

AN VA ~ 
"A 'A~ 'yj44"<A ~AA4A~,; ~ 

A A 4 A 
' 4'44A A. ' 

4 A " ~ 4 A 4v~
A ""A A 

A ~ ~4P~ , 
A A'44, 4 A 444 4 44'A ~4 44 ~ * 44 A 'A ' A' -" 44-4A4 ' A.A4 -A 444A 4 4 ~ ~A 

4' '-'A' A '44 A 'AA ~ ~A4~4A"­'4 4~ 0 ',' -, ~ A~ 4 A44A4 44 4~ 4'~ 4 A" A ' ' 'A ~ A 
,~ AA " A~ A'4A4p 4 ~44~~ A AA~A " ~~ 'A4 , 4fA 4''~ ' A ~ 4A',4~ 4 4 

J ~ A A4 ~ 4 '"A A~AA' A.4X'A A ~ <A '~ ~ 4, ' 4 A '4-4 4 "' A 
* , A ,j ~A4 4A S'A"
4 ~" 4~4 >A4 4 

~4 
'4 '4 0 NAA "" ~ ~ f'4 4 ~ 'A~ '~A ' 4 4~ A " 4A ' 4 V 44 4 ' ' 

A 'A A4A~ 'A 4 ~ '4,~'AA 4A~ '~ ­
, ~ - '~ 4 A ~A' 4k A 4~4442A 4~ ' " 4- '-"' 4- AAAA " -' ~4 A 4'V~,~,A' A' ~ A"'44A f44 ' " ' 44~ ~'~' , ~'V ' 4AA' AA ~A 'Q '. A A' A """'4 44'44 ~ :A 4A4~4~' 4~4 .~ 'A ~ 44' ~' .~ ' '4.4A 4 '~ 
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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
)eople of varying skills and disciplines. The field force for the Gridstation contractor averaged twenty 
five of varyinq skills. 

WAFPDA Iersonnel ditectly assigle(i to Commonoiwealth Associates and the project averaged about 
80 m ircIlu(he( I ELjineer s,surveyors, draftsmen, Inspectors, (rivers and laborers, This staff participate(d 

)lfAis 4III tih triinql lli; ,IUS.lr erltim)l tfIeir (dyto day d(ities ini the (ieveloplmenlt of [irlengineering 
(fe),r twilt witliri WAPDA. 

EXPATRIATE PERSONNEL 

The ptroject was staffed by six vxpatl '.te;vIsonnel of Commonwealth Associates to include: 
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Til, followuI; Commonweilth personmel were assigned aut various times during the course of the 
project, 
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WEST PAKISTAN
 °AUTNORITYDEVELOPMENT
WATERPPOWER 
SALfITY C(NTRLERECLAMAT!ON PROJECT A 

IN COOPERATION WITH 
THE .,NTED STATES OF AMERICA
 

AGENCY FOR INTERNATIONAL DEVELOPMENT
 
A1D LOAN NQ 391-H-055 

CONSULTING ENGINEERS 
COMMONWEALTH ASSOCIATES iNCORPORATED 

LAHORE W. PAKISTAN
 

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.
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IN BACK GROUND MEN WORKING IN DUST STORM 
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WAPOA SUPPLIED VECHICLES 
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11 KV STEEL LATTICE POLES 
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11 KV OR:1 ClIRCUIT II4CLOSI-111 

INSTALLATION 
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FORMVINGI AND) ill IPAIIA-TIION Oil (OUIIEMENTSFORI POURING
CON -IIlIOUN IIONS ALONG.11*KV DIST.1IUTION
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STUB ANGLE DIMENSIONS ARE CHECKED BY CAI AND
 
WAPDA REPRESENTATIVES AFTER EACH FOUNDATION
 

HAS BEEN INSTALLED.
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CURING (DMPL[Tf'D 11 KV POLE FOUNDATION
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STRINGING. ON 11 KV POLES
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COTATR CODCO-ULN QIMN 
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11 KV TRANSFORMERS AT CLIMAX ENGINEERING CO. 
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SURVI YING I Oil 1:t2 KV TRlANSMISSION LINE 
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ONE LEG OF THE 132 KV TRANSMISSION LINE TOWER. 
GRILLAGE FOOTING AFTER CONCRETING 

/ [ / 

'fly 

COMPLETE VIEW O Till' IIOTTOM SI CTIONOF 132 KV
 
TRANSMISSION LINE TOWER A1TER ERECTION,
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CROSS ARMS OF TYPE IBAA TOWER BEING TESTEDAT 
HiATALA ENGINEERING COMPANY 



132 KV TOWER STIEL
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132 KV TOWER ERECTION
 
WIT14 GIN POLU
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INSPECTION AND
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CONDUCTOR STRINGING
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As buNt drawIngs for the pro~ct consisting of manufacturers details of qulpment~ gridetetion 
"K 

control dlayams. maintenance and operating manuals are available wIth the West 
"K 

spendPower Development Authority. Lalior Pikistan and Couiwnonwealth Associates gpo., Jackson. MWdmi 
~U.S.A. Spare parts and materials for electric muintarience and testing EIU~im~% hand tooi~ gaap andmeter testing apparatus are available at WAPOAS 

All oher PrO~NI Oocumnts, midi es quarterly rsports material apeclflcati~nsonrac~s, loanagrument~ sh~pping documpte and test raparts are ales available with the Water end. Pow
Development Authority and Commonwealth Associates. 
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