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Mr. Ghulam I s h a q ,  Chairman 
West P a k i s t a n  Water and Power Development A u t h o r i t y  
Sunny View, Kashmir Road 
Lahore ,  West P a k i s t a n  

S u b j e c t :  COMPLETION REPORT - PROJECT NO. 1 
SALINITY CONTROL AND RECLAMATION (ELECTRIFICATION) 
PROJET 
F i l e :  P1108 

Dear S i r :  

P. 0 BOX 548 
TELEPHONE 352-3706 

I t  is o u r  p l e a s u r e  t o  p r e s e n t  t h e  complet ion r e p o r t  f o r  t h e  E l e c t r i f i c a t i o n  
o f  t h e  S a l i n i t y  C o n t r o l  and Reclamat ion P r o j e c t  No. 1. 

This  r e p o r t  h a s  been prepared a s  r e q u i r e d  by t h e  Engineer ing S e r v i c e s  
Agreement, and i s  in tended  t o  d e s c r i b e  t h e  D i s t r i b u t i o n  sys tem c o n s t r u c t e d  
t o  s e r v e  t h e  1 ,796  t u b e w e l l s  i n  t h e  P r o j e c t .  T h i s  r e p o r t  i s  a  b r i e f  s u p p l e -  
ment t o  t h e  d e t a i l e d  r e p o r t s  and d a t a  a l r e a d y  on f i l e  w i t h  t h e  A u t h o r i t y  
and r e f e r r e d  t o  h e r e i n .  

We w i s h  t o  e x p r e s s  o u r  a p p r e c i a t i o n  t o  t h e  A u t h o r i t y  f o r  t h e  e f f o r t s  o f  a l l  
WAPDA personne l  involved i n  t h e  complet ion of  t h i s  n a t i o n a l l y  i m p o r t a n t  
P r o j e c t .  We wish  t h e  A u t h o r i t y  e v e r y  s u c c e s s  i n  i t s  c o n t i n u a l  f i g h t  a g a i n s t  
t h e  menace of  s a l i n i t y  and w a t e r l o g g i n g  c o n d i t i o n s  i n  P a k i s t a n .  

S i n c e r e l y ,  

MINER AND M I N E R  INTERNATIONAL, INC. 

C h a r l e s  W .  Meyers, P. E. 
P r e s i d e n t  
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BACKGROUND AND PROJECT DESCRIPTION 

I n  1954, t h e  I r r i g a t i o n  Branch o f  t h e  P u b l i c  Works Department w i t h  t h e  a s s i s t -  

ance  of  t h e  former I n t e r n a t i o n a l  Coopera t ion  A d m i n i s t r a t i o n  (ICA) i n i t i a t e d  

a  comprehensive i n v e s t i g a t i o n  o f  ground w a t e r ,  w a t e r l o g g i n g ,  and s a l i n i t y .  

From t h i s  i n v e s t i g a t i o n ,  t h e  S a l i n i t y  C o n t r o l  and Reclamation P r o j e c t  was 

conceived.  I n  October  of  1958, t h e  West P a k i s t a n  Water and Power Develop- 

ment A u t h o r i t y  was c r e a t e d  and t h i s  p r o j e c t  was p laced  under t h e i r  d i r e c t i o n .  

An agreement was s igned  between t h e  A u t h o r i t y  and T ip ton  and Kalmbach, I n c , ,  

o f  Denver, Colorado f o r  e n g i n e e r i n g  s e r v i c e s  on P r o j e c t  No. One. T ip ton  

and Kalmbach t h e n  engaged Miner and Miner I n t e r n a t i o n a l ,  Inc .  of  G r e e l e y ,  

Colorado t o  p rov ide  e n g i n e e r i n g  s e r v i c e s  f o r  t h e  e l e c t r i f i c a t i o n  phase o f  t h e  

p r o j e c t .  Th i s  agreement was r e v i s e d  and a  s e p a r a t e  Engineer ing S e r v i c e s  C o n t r a c t  

was executed between Miner and Miner and t h e  Water and Power Development Au- 

t h o r i t y  on June  23, 1953. Th i s  change i n  agreements  occured when Miner and 

Miner was r e t a i n e d  by WAPDA f o r  s e r v i c e s  on t h e  Secondary Transmiss ion and 

D i s t r i b u t i o n  P r o j e c t .  

Th i s  r e p o r t  concerns  o n l y  t h e  e l e c t r i f i c a t i o n  p o r t i o n  of  P r o j e c t  No. One which 

provided f o r  t h e  c o n s t r i l c t i o n  and e l e c t r i f i c a t i o n  o f  1 ,796 t u b e w e l l s .  These 

t u b e w e l l s ,  be ing i n  t h e  c e n t r a l  p o r t i o n  of t h e  Rechna Doab, command a  c u l t u r a b l e  

a r e a  o f  1 ,026,017 a c r e s .  R e f e r  t o  t h e  Loca t ion  Map on Page i v .  

O r i g i n a l l y  13 Reclamation Scheme Areas were  inc luded  i n  P r o j e c t  No. One. T h i s  

r e p o r t ,  however, p e r t a i n s  o n l y  t o  t h e  e l e c t r i f i c a t i o n  of  t u b e w e l l s  i n  e i g h t  o f  

t h e s e  Schemes. Four Schemes were  accomplished by t h e  I r r i g a t i o n  Department 

p r i o r  t o  1959,  and one Scheme was under taken  by t h e  A u t h s r i t y  th rough  a  b a r t e r  

agreement.  

The e i g h t  Schemes a r e  l i s t e d  below and a r e  shown on t h e  C o n s t r u c t i o n  Area Map 

on Page 4. 

Scheme 5 Shahkot Scheme 9 Beranwala 

Scheme 6 Zafarwa:i Scheme 10 Harse She ikh  

Scheme 7 Khangan Dogran Scheme 11 Hafizabad 

Scheme 8 Sangla  H i l l  Scheme 12 Shadman 

Bulk e l e c t r i c a l  ene rgy  t o  t h e s e  Scheme Areas was made p o s s i b l e  by t h e  a d d i t i o n s  

and changes t o  t h e  West P a k i s t a n  Gr id  by t h e  Primary and Secondary Transmiss ion 

and D i s t r i b u t i o n  P r o j e c t .  These power supp ly  p r o j e c t s  were under c o n s t r u c t i o n  



s imul taneous ly  w i t h  P r o j e c t  No. One. 

For a d d i t i o n a l  background d a t a  p e r t a i n i n g  t o  t h e  d r i l l i n g  o f  wells and t h e  

i n s t a l l a t i o n  of pumping equipment,  r e f e r  t o  r e p o r t s  publ ished by Tipton and 

Kalmbach, Inc .  

EXTERNAL FINANCING 

The Development Loan Fund (DLF) o f  Washington, D.  C. g r a n t e d  a  15.2 m i l l i o n  

d o l l a r  loan  toward f o r e i g n  cur rency  e x p e n d i t u r e s  on equipment, m a t e r i a l s ,  

and s e r v i c e s  r e q u i r e d  f o r  c o n s t r u c t i o n  and e l e c t r i f i c a t i o n  of t h e  tubewel l s .  

The l o a n  r e p a y a b l e  over  a  20 y e a r  p e r i o d ,  a t  3.5 p e r  c e n t  i n t e r e s t  was 

r e s t r i c t e d  f o r  expendi tu res  i n  t h e  'Free  World" o n l y ,  This  l o a n  was a l l o c a t e d  

t o  each f a c i l i t y  w i t h i n  t h e  A u t h o r i t y  a g a i n s t  t h e i r  budget e s t i m a t e s .  

A d d i t i o n a l  in fo rmat ion  on t h i s  loan  may be found i n  t h e  Loan Agreement, Develop- 

ment Loan Fund - Loan No. 25.  

ENGINEER 'S OPERATIONS 

Miner and Miner coord ina ted  t h e  work on t h e  e l e c t r i c a l  phase w i t h  Tipton and 

Kalmbach's work. The P r o j e c t  p r o g r e s s  r e p o r t s  were  pub l i shed  by T ip ton  and 

Kalmbach up t o  November of 1963, which inc luded  d a t a  f o r  t h e  power f a c i l i t i e s .  

A f t e r  t h a t  d a t e ,  monthly p r o g r e s s  r e p o r t s  were submit ted d i r e c t l y  by Miner 

and Miner. 

B r i e f l y ,  t h e  Engineer performed t h e  fo l lowing  i n  accordance w i t h  t h e  Engineer ing 

S e r v i c e s  Agreement: 

Reviewed and submit ted an a p p r a i s a l  o f  t h e  proposed t e c h n i c a l  

d e t a i l s  of t h e  P r o j e c t .  

Developed d e t a i l e d  p l a n s  and s p e c i f i c a t i o n s  f o r  t h e  purchase  o f  

m a t e r i a l s  and s u p p l i e s  f o r  t h e  c o n s t r u c t i o n  o f  e l e c t r i c a l  f a c i l i t i e s .  

A s s i s t e d  t h e  Author i ty  i n  t h e  p r e p a r a t i o n  of t e n d e r s ,  review o f  

b i d s ,  and i s s u e  of c o n t r a c t s .  

A s s i s t e d  t h e  Author i ty  i n  a d m i n i s t r a t i o n  of c o n t r a c t s  by approva l  

o f  drawings ,  i n s p e c t i o n  o f  works,  and approva l  o f  i n v o i c e s .  

E s t a b l i s h e d  work o r d e r  p rocedures  f o r  account ing  and m a t e r i a l s  

r equ i rements .  



6. Prov ided  c o n s t r u c t i o n  i n s p e c t i o n  and a s s i s t a n c e  t o  t h e  A u t h o r i t y ' s  

f o r c e s  f o r  t h e  c o n s t r u c t i o n  of  t h e  11-kv d i s t r i b u t i o n  l i n e s .  

7. A s s i s t e d  t h e  A u t h o r i t y  i n  a r r a n g i n g  f o r  D o l l a r  payments. 

8. A s s i s t e d  t h e  A u t h o r i t y  i n  t h e  e s t a b l i s h m e n t  of warehouses ,  a  

m a t e r i a l s  hand l ing  o r g a n i z a t i o n ,  and a  m a t e r i a l  r e c o r d s  and 

c o n t r o l  procedure .  

9. U t i l i z e d  t h e  s e r v i c e s  of P a k i s t a n i  e n g i n e e r s ,  a s s i g n e d  t o  t h e  

Engineer  by t h e  A u t h o r i t y ,  t o  t h e  maximum e x t e n t  i n  o r d e r  t o  

l e a v e  t r a i n e d  pe r sonne l  f o r  t h e  o p e r a t i o n  of t h e  c o n s t r u c t e d  

f a c i l i t i e s .  

Miner and Miner ' s  O r g a n i z a t i o n  C h a r t  f o r  performing t h e  f u n c t i o n s  shown above 

w i l l  be found i n  t h e  Appendix. 
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The d i s c u s s i o n  i n  t h i s  s e c t i o n  i s  d i v i d e d  i n t o  t h r e e  s u b s e c t i o n s  - Transmiss ion ,  

S u b s t a t i o n s ,  and D i s t r i b u t i o n .  The f i r s t  two maps i n  t h e  Appendix i l l u s t r a t e  

t h e  66-kv t r a n s m i s s i o n  system; t h e  nex t  e i g h t  maps show t h e  f o u r  s u b s t a t i o n s  

w i t h  meter ing and r e l a y i n g  accompanying each s u b s t a t i o n ;  t h e  l a s t  e i g h t  drawings  

i l l u s t r a t e  t h e  11-kv d i s t r i b u t i o n  system. T a b l e s  I t h r u  V 1  i n  t h e  Appendix 

p r o v i d e s  a d d i t i o n a l  c r i t e r i a  f o r  t h i s  p r o j e c t .  

I n  o r d e r  t o  p rov ide  e l e c t r i c a l  energy  t o  t h e  tubewel l  pumps, i t  was n e c e s s a r y  

t o  extend t h e  e x i s t i n g  e l e c t r i c a l  system i n t o  t h e  p x o j e c t  a r e a .  E x i s t i n g  i n -  

s t a l l a t i o n s  were u t i l i z e d ,  where p o s s i b l e ,  and t h e  e x t e n s i o n s  were des igned  t o  

i n t e g r a t e  i n t o  t h e  system a s  a  whole. 

'TRANSMISSION 

The 66-kv t r a n s m i s s i o n  system was extended from t h e  e x i s t i n g  Nishatabad Sub- 

s t a t i o n  th rough  tht? new Shahkot S u b s t a t i o n  t o  t h e  Warburton S u b s t a t i o n .  Swi tch ing  

was provided a t  t h o  Warburton S u b s t a t i o n  t o  connect  t o  t h e  e x i s t i n g  66-kv 

L y a l l p u r  Thermal Plant-Chichoki  Mall i a n  c i r c u i t .  

The Lyallput-Warburton t r a n s m i s s i o n  l i n e  was c o n s t r u c t e d  by S o c i e t a  Anonima 

E l e t t r i f i c a z i o n e  under  Supply and E r e c t i o n  C o n t r a c t  C-25-11. Double c i r c u i t  

s t e e l  towers  were u t i l i z e d  on t h i s  l i n e  w i t h  spans  l i m i t e d  t o  1 , 0 0 0  f e e t  due t o  

t h e  wa te r logged  c o n d i t i o n  of t h e  a r e a .  The conductor ,  ACSR "COYOTE", was s e p c t e d  

on t h e  b a s i s  of a  20-year load s tudy .  T h i s  conductor  c o n s i s t s  of 26 aluminuq 

s t r a n d s  and 7 s t e e l  s t r a n d s ,  which i s  e q u i v a l e n t  t o  a  copper conductor  o f  0.125 

square  i n c h e s ,  and h a s  a n  u l t i m a t e  s t r e n g t h  of 10,240 pounds. The t r a n s m i s s i o n  

l i n e  was provided w i t h  a  s t e e l  overhead ground w i r e  c o n s i s t i n g  of seven s t r a n d s  

and having a  minimum break ing  s t r e n g t h  of 11,500 pounds, 

One c i r c u i t  was i n s t a l l e d  from Nishatabad th rough  t h e  Shahkot S u b s t a t i o n  t o  

Warburton, ,wi th  p r o v i s i o n s  f o r  a  second c i r c u i t  d i r e c t l y  from Nishatabad t o  

Warburton. 

Four teen  m i l e s  of s i n g l e  c i r c u i t  66-kv t r a n s m i s s i o n  l i n e  was c o n s t r u c t e d  from 

t h e  e x i s t i n g  Jaranviala S u b s t a t i o n  t o  t h e  iiew Bucheke S u b s t a t i o n .  T h i s  l i n e  

was c o n s t r u c t e d  wit.h ACSR "WG" conduc tor ,  u t i l i z i n g  t h e  A u t h o r i t y ' s  f o r c e s  

and m a t e r i a l s .  

Approximately 2 .5  miles of double  c i r c u i t  66-kv t r a n s m i s s i o n  l i n e ,  which a l s o  

used t h e  A u t h o r i t y ' s  f o r c e s  and m a t e r i a l s ,  was c o n s t r u c t e d  t o  extend t h e  e x i s t i n g  



66-kv Chichoki Mallian-Chuharkana circuit to the new Sheikhupura Substation. 

This steel tower line used ACSR "DO? conductor in the construction. 

The 66-kv system discussed here is shown on Sheets 1 and 2 of the "66-kv System 

One Line Diagrams" found in the Appendix. These diagrams show the integration 

and extensions of circuits into the project area's transmission system. 



SUBSTATIONS 

Nine s u b s t a t i o n s  a r e  u t i l i z e d  i n  t h e  P r o j e c t  Area t o  reduce t h e  66-kv t r a n s m i s s i o n  

v o l t a g e  t o  11 kv d i s t r i b u t i o n  v o l t a g e .  The power t r a n s f o r m e r s  used a r e  t h r e e -  

phase ,  66/11 kv w i t h  t h e  pr imary s i d e  and t h e  11 kv s i d e  wye-connected, and 

t h e  t e r t i a r y  i s  de l t a -connec ted .  The primary and secondary n e u t r a l s  a r e  s o l i d l y  

grounded. Addi t iona l  in fo rmat ion  on s u b s t a t i o n s  and meter ing and r e l a y i n g  

i s  provided on t h e  S i n g l e  Line Diagrams found i n  t h e  Appendix. 

NEW SUBSTATIONS 

Five  new s u b s t a t i o n s  were c o n s t r u c t e d  w i t h i n  t h e  P r o j e c t  Area. Four o f  t h e s e  

were  c o n s t r u c t e d  under Supply and Erec t ion  C o n t r a c t  C-25-12 w i t h  Brown Boveri  

and Cie  and one was i n s t a l l e d  by t h e  Author i ty .  A S u b s t a t i o n  Area Key Map is 

found on Page 9. The s u b s t a t i o n s  c o n s t r u c t e d  by Brown Boveri  and Cie  a r e :  

Vol tage Tota l  KVA Transformer 
S u b s t a t i o n s  Rat inq I n s t a l l e d  Ratinq-KVA 

Shahkot 66/11-kv 10,000 2  - 5000 

Warburton 66/11 -kv 10,000 2  - 5000 

Sheikhupura 66/11-kv 5,000 1 - 5000 

C h i n i o t  66/11-kv 5 ,000 2  - 2500 

These s u b s t a t i o n s  a r e  unique because  t h e y  a r e  indoor- type w i t h  a l l  equipment) 

excep t  t h e  power t r a n s f o r m e r s ,  being i n s t a l l e d  i n  t h e  b u i l d i n g .  

The 66-kv b r e a k e r s  a r e  t h e  a i r - b l a s t  t y p e  and a r e  pneumat ica l ly  o p e r a t e d .  The 

11-kv s w i t c h g e a r  i s  of t h e  "minimum o i l "  t y p e ,  opera ted  pneumat ica l ly  and 

equipped w i t h  r e c l o s i n g  r e l a y s .  S i n c e  t h e  66-kv s w i t c h e s  a r e  of t h e  indoor -  

t y p e  and pneumat ica l ly  o p e r a t e d ,  a  r a t h e r  e l a b o r a t e  i n t e r l o c k i n g  stheme was 

provided t o  p r e v e n t  i n c o r r e c t  swi tch ing .  

Switching p rocedures  and maintenance s u g g e s t i o n s ,  i n  a d d i t i o n  t o  t h e  A u t h o r i t y ' s  

r e g u l a r  maintenance p rocedures ,  were prepared and i s s u e d  f o r  t h e  o p e r a t i n g  

personne l .  A form, "Report  of Breaker Opera t ions" ,  was a l s o  prepared and i s sued  

f o r  t h e  o p e r a t i n g  personne l .  

The power t r a n s f o r m e r s  f o r  t h e s e  s u b s t a t i o n s  were  n o t  included i n  t h e  c o n t r a c t s ,  

but  t h e  5-mva t r a n s f o r m e r s  were  supp l ied  by Siemens under C o n t r a c t  C-25-1-2 and 

t h e  2.5-mva t r a n s f o r m e r s  were  s u p p l i e d  by I .  E. Legnano under C o n t r a c t  C-25-1-1. 



The new Bucheke 66/11-kv s u b s t a t i o n ,  w i t h  a  c a p a c i t y  of 5-mva, was i n s t a l l e d  i n  

t h e  Zafa rwal  Scheme by t h e  A u t h o r i t y ' s  f o r c e s  us ing equipment a v a i l a b l e  w i t h  t h e  

Author i ty .  Refer  t o  t h e  Bucheke S u b s t a t i o n  S i n g l e  Line Diagram i n  t h e  Appendix. 

RENOVATED SUBSTATIONS 

The Sukheki and Hafizabad 66/11-kv s u b s t a t i o n s  were renovated by Assoc ia ted  

E l e c t r i c a l  I n d u s t r i e s  ( P a k i s t a n )  L td . ,  under C o n t r a c t  C-25-13. The c a p a c i t y  

of t h e  Sukheki S u b s t a t i o n  was i n c r e a s e d  t o  a  t o t a l  o f  15 mva by t h e  i n s t a l l a t i o n  

of two 7.5-mva t r a n s f o r m e r s  purchased under C o n t r a c t  C-25-1-1 from I. E. 

Legnano.  ~ s s o c i a t e d  E l e c t r i c a l  I n d u s t r i e s r e n o v a t e d  two 66-kv c i r c u i t  b r e a k e r s ,  

which had be in  removed from t h e  o ld  Sheikhupura S u b s t a t i o n .  These b r e a k e r s  were  

i n s t a l l e d  a t  Sukheki f o r  t r a n s f o r m e r  p r o t e c t i o n .  Due t o  t h e  f a u l t  c a p a b i l i t i e s  

a t  t h e  s t a t i o n ,  new :l1-kv swi tchgear  was provided.  

The c a p a c i t y  of t h e  l laf izabad S u b s t a t i o n  was i n c r e a s e d  t o  9 mva by t h e  i n s t a l l -  

a t i o n  o f  one 5-mva t:cansformer. A d d i t i o n a l  11-kv swi tchgear  was added t o  

f a c i l i t a t e  t h e  new tubewel l  11-kv f e e d e r s .  

The e x i s t i n g  Chuharkana S u b s t a t i o n  was renovated by t h e  A u t h o r i t y ' s  f o r c e s  

i n c r e a s i n g  t h e  c a p a c i t y  t o  7.5-mva by t h e  i n s t a l l a t i o n  of one t r a n s f o r m e r  

purchased from I. E. Legnano under C o n t r a c t  C-25-1-1. The e x i s t i n g  66-kv o i l  

c i r c u i t  b r e a k e r  was renovated f o r  p r o t e c t i o n  of t h i s  t r a n s f o r m e r  and t h e  A u t h o r i t y  

p roposes  t o  i n s t a l l  new 11-kv swi tchgear .  The S i n g l e  Line Diagram of t h i s  Sub- 

s t a t i o n ,  inc luded  i n  t h e  Appendix, shows t h e  proposed f i n a l  ar rangement .  

Mohlan S u b s t a t i o n  i s  t o  be renova ted  by t h e  A u t h o r i t y  by t h e  i n s t a l l a t i o n  of two 

a d d i t i o n a l  11-kv c i r c u i t  b r e a k e r s .  Equipment f o r  t h i s  r e n o v a t i o n  w i l l  be f u r n i s h e d  

by t h e  A u t h o r i t y .  The S i n g l e  Line Diagram, inc luded  i n  t h e  Appendix, shows t h e  

proposed f i n a l  ar rangement .  

Reference may be made t o  t h e  Appendix f o r  d a t a  r e g a r d i n g  s u b s t a t i o n  load ing .  
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DISTRIBUTION 

The Projec t  Area was d iv ided  i n t o  24 Construct ion Areas, by us ing  Tubewell 

Location Maps supplied by Tipton and Kalmbach, Inc. From t h e s e  Locat ion 

Maps and o ther  base maps, s i x  inch  t o  t h e  mile  maps were prepared f o r  t r ans -  

m i t t a l  of information t o  t h e  cons t ruc t ion  fo rces .  Indiv idual  work orders  

were prepared f o r  each Construct ion Area, which r e s u l t e d  i n  about 1,388 miles  

of 11-kv and 400-volt l i n e s  being constructed.  

Of t h i s  t o t a l  about 314 miles  of 11-kv and 400-volt l i n e s  u t i l i z e d  ma te r i a l s  

which were a v a i l a b l e  from both t h e  Colombo Plan and from t h e  Au thor i ty ' s  

S tores .  The remainder, 1,074 mi les ,  were cons t ruc ted  from mate r i a l s  purchased 

under t h e  Loan. The C i r c u i t  Diagrams of t h e  d i s t r i b u t i o n  system, a s  cons t ruc ted  

under t h e  Loan, provide lengths  of c i r c u i t s ,  conductor s i z e s ,  and t h e  number 

of tubewells  connected. These Diagrams a r e  found i n  t h e  Appendix. 

The c i r c u i t s  cons t ruc ted  with l o c a l l y  a v a i l a b l e  mater ia l  u t i l i z e d  copper con- 

ductor  supported on l s t t i c e  s t e e l  s t r u c t u r e s  and tubu la r  s t e e l  poles ,  while  

those  cons t ruc ted  with Loan ma te r i a l s  u t i l i z e d  ACSR conductors and l a t t i c e  

s t e e l  s t r u c t u r e s .  

The 11-kv d i s t r i b u t i o n  l i n e s ,  constructed by t h e  Au thor i ty ' s  fo rces ,  a r e  t h r e e  

conductor l i n e s  without a  continuous neu t r a l ,  This  cons t ruc t ion ,  of necess i ty ,  

was performed ,without regakd t o  Scheme Area. Where tubewell l o c a t i o n s  and 

conductor s i z e s , p e r m i t t e d ,  three-phase, 400-volt l i n e s  with neu t r a l  were u t i l i z e d .  
c;:.. 

As economy d ic t a fed ,  these  l i n e s  were e i t h e r  cons t ruc ted  on sepa ra t e  s t r u c t u r e s  

' f r o m ~ h e , l l - k v  l i n e s  o r  on t h e  same s t r u c t u r e s .  The d i s t r i b u t i o n  t ransfqrmers  . . 

a r e  three-phase,  11,000/400 v o l t  with d e l t a  connected primaries  and wye connected 

secondarie's. The neu t r a l  of t h e  wye i s  grounded and c a r r i e d  continuously t o  t h e  
. ,  1. ,, ' 

se rv , i ce , . po~n t .  
I 

service;  t o  t h e  indiv idual  tubewells  were provided with mater ia l  purchased under 

t h e  Loan and cons is ted  of t h e  i n s t a l l a t i o n  of quadruplex cables .  This  cable  

cons i s t s  of t h r e e  aluminum insu la t ed  conductors and one s t e e l  conductor used a s  

a  neu t r a l  from t h e  se rv ice  pole t o  t h e  pumphouse. Each se rv ice  was terminated 

on t h e  pumphouse t o  a s t e e l  conduit  extending above t h e  roof of t h e  house. This  

te rminat ion  provides both ground c learance  and a se rv ice  entrance in.to t h e  meters 

and motor con t ro l .  One three-phase power meter and one s ingle-phase meter f o r  

l i g h t i n g  were i n s t a l l e d  according t o  t h e  Au thor i ty ' s  general  p r a c t i c e .  



F a u l t  s e c t i o n a l i z i n g  of t h e  i n d i v i d u a l  11-kv c i r c u i t s  was provided by t h e  

i n s t a l l a t i o n  of po le - top  o i l  c i r c u i t  r e c l o s e r s  and by s e c t i o n a l i z i n g  f u s e s :  In-  

fo rmat ion  p e r t a i n i n g  t o  t h e  o p e r a t i o n  of t h e s e  d e v i c e s  and a  sugges ted  maintenance 

and r e c o r d  r o u t i n e  was submi t t ed  t o  t h e  Opera t ions  Div i s ion .  

The s i x  i n c h  t o  t h e  m i l e  maps were p repared  f o r  t r a n s m i t t a l  of i n f o r m a t i o n  t o  

t h e  c o n s t r u c t i o n  f o r c e s .  These maps provided t h e  l o c a t i o n s  of t h e  11-kv f e e d e r  

c i r c u i t s ,  i n c l u d i n g  conductor  s i z e s  a s  determined from v o l t a g e  d rop  s t u d i e s .  

Also shown were p o l e  s i z e s ,  po le - top  a s s e m b l i e s  p e r  t h e  developed c o n s t r u c t i o n  

s t a n d a r d s ,  t h e  d i s t r i b u t i o n  t r a n s f o r m e r  s i z e s  f o r  each tubewel l  o r  groups  of 

t u b e w e I l s ,  and o t h e r  ) p e r t i n e n t  d a t a  r e q u i r e d  by t h e  c o n s t r u c t i o n  f o r c e s .  

I n  a d d i t i o n  t o  t h e s e  maps, work o r d e r s  were p repared  which inc luded  a n  e s t i m a t e d  

b i l l  of  m a t e r i a l  t a k e n  from t h e  c o n s t r u c t i o n  maps. These b i l l s  of m a t e r i a l  

were e s t a b l i s h e d  on t h e  b a s i s  of t h e  account ing  procedure  a s  approved by t h e  

Author i ty .  From t h e s e  m a t e r i a l  l is ts ,  m a t e r i a l  r e q u e s t s  were p repared  by t h e  

c o n s t r u c t i o n  f o r c e s  aild submi t t ed  t o  t h e  Warehouse o r  Remote S t o r a g e  s i t e .  Mat- 

e r i a l  was t h e n  i s s u e d  t o  a u t h o r i z e d  personne l  a g a i n s t  a  m a t e r i a l s  i s s u e  s t a t e -  

ment. 

During c o n s t r u c t i o n ,  C o n s t r u c t i o n  I n s p e c t o r s  worked d i r e c t l y  w i t h  t h e  A u t h o r i t y ' s  

c o n s t r u c t i o n  f o r c e s  f o r  making necessa ry  f i e l d  changes and t o  a s s i s t  t h e  f o r c e s  

i n  u n d e r s t a n d i n g  and c a r r y i n g  o u t  t h e  work o r d e r s .  Upon complet ion of t h e  i n -  

d i v i d u a l  c i r c u i t s ,  i n s p e c t i o n s  were c a r r i e d  o u t  and omiss ions  and d e f e c t s  were 

noted and c o r r e c t e d  by t h e  c o n s t r u c t i o n  f o r c e s .  



F i g u r e  1. Close-up i n s t a l l a t i o n  of 11-kv F i g u r e  2. Typica l  Tubewell i n s t a l l a t i o n  
s e c t i o n a l i z i n g  f u s e .  w i t h  t r a n s f o r m e r  and s e r v i c e .  

, -  

F i g u r e  3. S e c t i o n a l i z i n g  f u s e  
i n s t a l l a t i o n .  

F i g u r e  4. 66-kv Double C i r c u i t  
Towers. 

F i g u r e  5. 11-kv/400 V o l t ,  3-phase 
t r a n s f o r m e r s ,  w i t h  a  400 
v o l t  secondary l i n e .  



F i g u r e  6 .  I n s t a l l a t i o n  o f  66-kv, 3-phase 
t r a n s f o r m e r s  and indoor  s w i t c h  
house.  

F i g u r e  7. I n s t a l l a t i o n  o f  11-kv d i s t r i b u t i o n  
l i n e  w i t h  l a t t i c e d  s t e e l  p o l e s .  

F igure  8. D o u b l e - c i r c u i t  s t e e l  towers  f o r  66-kv 
t r a n s m i s s i o n  l i n e .  

F igure  9. M a t e r i a l  s t o c k  p i l e .  

F igure  10.  I n s t a l l a t i o n  o f  11-kv, 90° c o r n e r  
showing guying.  I) 



+ 
Figure  11. C o n t r o l  
board i n s t a l l a t i o n  - 
C h i n i o t  S u b s t a t i o n .  

F igure  12. I n s t a l l -  
a t i o n  of 66-kv indoor  
equipment - C h i n i o t  
S u b s t a t i o n .  I) 

+ 
Figure  13. 66-kv h a l l  
- C h i n i o t  S u b s t a t i o n .  

F igure  14. Typica l  
Tubewell e l e c t r i c a l  
i n s t a l l a t i o n .  .I, 
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Of t h e  15.2 mi l l i on  d o l l a r  loan f o r  t h e  fore ign  exchange c o s t s  of t h e  p r o j e c t ,  

$6,382,600 were a l l o c a t e d  f o r  t h e  e l e c t r i f i c a t i o n  port ion.  The loca l  currency 

requirements were furnished by t h e  Authority.  

Accounting f o r  t h e  p ro jec t  was done by t h e  Au thor i ty ' s  P ro jec t  Accountant on a l l  

expenditures  except those  f o r  con t rac t s  approved d i r e c t l y  wi th in  t h e  Authority.  

The Budget Control Report on Page 13, was submitted by t h e  P ro jec t  Accountant 

f o r  t h e  r epor t ing  perjod of March, 1964. This  i s  t h e  l a t e s t  r e p o r t  a v a i l a b l e  

a t  t h e  time of w r i t i n g  t h i s  r epor t .  

Dollar expenditures  were made aga ins t  L e t t e r s  of Commitment e s t ab l i shed  by t h e  

Development Loan Fund a s  requested by t h e  Authori ty and c e r t i f i e d  by t h e  

Engineer. 

L e t t e r s  of C r e d i t  were e s t ab l i shed  by t h e  Authori ty a g a i n s t  t hese  L e t t e r s  of 

Commitment i n  accordance w i t h  t h e  terms of t h e  indiv idual  con t r ac t s .  Where 

requi red  by c o n t r a c t s ,  invoices  submitted t o  t h e  Authori ty were reviewed by 

Miner and Miner p r i o r  t o  t h e  Au thor i ty ' s  s anc t ion  f o r  payment. 

Where a  con t rac t  required rupee payment, invoices were reviewed by Miner and 

Miner, according t o  t h e  terms of t h e  con t rac t ,  and approved p r i o r  t o  payment 

by t h e  Authori ty.  



BUDGET CONTROL REPORT 

FOR 

SALINITY CONTROL AND RECLA~TION (ELECTRIFICATION) 

PROJECT NO. 1 

MARCH, 1964 

Totals to Date Budget 

. BUDGET ITEMS $ Rs. $ Rs. 

1. Distribution Facilities 3,187,189 25,803,039 3,299,022 19,158,084 

2. Transmission Facilities 239,391 1,565,249 332,500 1,090,000 

3. Substation Facilities 597,799 2,053,969 1,024,700 3,060,382 

4. Vehicles 1 - - 704,926 1,519,295 

) 

5. Construction Equipment) 747,719 1,121,618 

6. Miscellaneous Equipment - 906,288 20,000 354,271 

7. Engineering & Supervision 1,175,124 3,011,980 982,500 s 765,000 

8. Administration 26,353 6,528,349 18,952 2,960,001 
- - -- 

TOTALS 5,973,575 40,990,492 6,382,600 28,907,033 





I n  o r d e r  t o  r e a l i z e  optimum use of t h e  c o n s t r u c t e d  f a c i l i t i e s ,  o p e r a t i o n  and 

maintenance p rocedures  must be reviewed c o n t i n u o u s l y  and c o r r e c t e d  when 

necessa ry .  Any e l e c t r i c a l  d i s t r i b u t i o n  system which r e q u i r e d  t h e  magnitude 

of c o n s t r u c t i o n  t h a t  t h i s  p r o j e c t  r e q u i r e d  w i l l  p r e s e n t  many o p e r a t i o n s  and 

maintenance problems. 

The fol lowing recommendations a r e  made i n  t h e  i n t e r e s t  of prolonging t h e  l i f e  

o f  t h e  equipment and p rov id ing  t h e  d e s i r e d  q u a l i t y  and c o n t i n u i t y  o f  s e r v i c e  t o  

t h e  tubewel l  pumps. These recommendations a r e  i n  a d d i t i o n  t o  t h e  A u t h o r i t y ' s  

r e g u l a r  o p e r a t i o n  and maintenance procedures .  

The record  maps, which a r e  s c a l e d  one inch  t o  t h e  m i l e ,  show t h e  

l a y o u t  o f  i n d i v i d u a l  c i r c u i t s  by s u b s t a t i o n s .  These maps should 

be r e g u l a r l y  mainta ined.  I t  i s  recommended t h a t  a  p rocedure  be 

e s t a b l i s h e d  f o r  p o s t i n g :  c i r c u i t  e x t e n s i o n s ,  changes i n  s e c t i o n -  

a l i z i n g  f a c i l i t y  l o c a t i o n s ,  changes i n  d i s t r i b u t i o n  t r a n s f o r m e r s ,  

o r  any change a f f e c t i n g  t h e  o p e r a t i o n  o f  t h e  c i r c u i t .  I f  t h e s e  

changes a r e  r e g u l a r l y  p o s t e d ,  t h e  maps can be reviewed p e r i o d i c a l l y ,  

and from t h i s  review recommendations f o r  sys tem improvements can 

be made. 

Extensions  t o  t h e  c o n s t r u c t e d  system should be  done on t h e  b a s i s  

o f  v o l t a g e  d r o p  s t u d i e s  and a  review t o  de te rmine  t h e  e f f e c t  t h a t  

t h e  e x t e n s i o n  would have on t h e  c i r c u i t .  I n  a d d i t i o n ,  t h e  con- 

n e c t i o n  t o  t h e  c i r c u i t s  must be made according t o  t h e  i n s t r u c t i o n s  

i s s u e d  d u r i n g  c o n s t r u c t i o n ,  because  o f  t h e  e x t e n s i v e  u s e  of ACSR 

conductor .  

In a d d i t i o n  t o  t h e  p o s t i n g  o f  changes on t h e  maps, t h e  t r o u b l e  

r e p o r t ,  a s  recommended i n  t h e  s u b s t a t i o n  swi tch ing  p rocedure ,  

should  be  reviewed p e r i o d i c a l l y  i n  o r d e r  t o  c o r r e c t  t h e  i n d i c a t e d  

t r o u b l e  s p o t s .  

For t h e  p r o t e c t i o n  o f  pe rsonne l  and equipment, it i s  e s s e n t i a l  t h a t  

t h e  o p e r a t i o n s  and maintenance r e c o r d s ,  r e g a r d i n g  p o l e  t o p  o i l  

c i r c u i t  r e c l o s e r s ,  be mainta ined and reviewed p e r i o d i c a l l y .  

Records o f  t h e  d i s t r i b u t i o n  t r a n s f o r m e r s  should be mainta ined 

f o r  a c c u r a t e  account ing  o f  t h e  equipment. Also,  t h e  r e c o r d s  

would supp ly  in format ion  concerning t h e  needs  f o r  p a r t i c u l a r  t y p e s  

o f  mainte,oance, which may prolong t h e  l i f e  of t h e  equipment. 

I t  i s  suggested t h a t  t h e  11-kv s w i t c h g e a r  be  i n s t a l l e d  a t  t h e  

Chuharkana and Mohlan S u b s t a t i o n s  a s  an exped ien t  i n  improving 



t h e  c o n t i n u i t y  o f  s e r v i c e  t o  t h e  t u b e w e l l s .  

7 .  I t  i s  s t r o n g l y  recommended t h a t  a  communication system be 

i n s t a l l e d .  r h i s  w i l l  p rov ide  f o r  b e t t e r  u t i l i z a t i o n  of t h e  

f a c i l i t i e s  i n s t a l l e d ,  c o n t i n u i t y  o f  s e r v i c e ,  and f o r  i n t e -  

g r a t i n g  t h e  o p e r a t i o n  of t h e  c o n s t r u c t e d  system i n t o  t h e  

West P a k i s t a n  G r i d .  With a  communication system,  t h e  Power 

C o n t r o l l e r  has  c o n t r o l  o f  t h e  s u b s t a t i o n s  and t r a n s m i s s i o n  

l i n e s ,  and s e r v i c e  ou tages  a r e  r e - e s t a b l i s h e d  i n  a  minimal 

amount o f  t ime.  

Recommendations f o r  e s t a b l i s h i n g  a  communication system 

were  p resen ted  t o  t h e  A u t h o r i t y  i n  t h e  beginning s t a g e s  o f  

t h e  p r o j e c t .  

The implementat ion o f  t h e s e  recommendations, p l u s  t h e  e x p e r i e n c e  a c q u i r e d  

from t h e  a c t u a l  o p e r a t i o n  of t h e  sys tem,  should improve t h e  c o n t i n u i t y  o f  

s e r v i c e  w i t h  l e s s  o p e r a t i n g  and maintenance c o s t s .  



O r g a n i z a t i o n  C h a r t  

Tab le  I. Procurement of M a t e r i a l s  and S u p p l i e s  
Under QLF Loan 25 

T a b l e  11. 11-kv D i s t r i b u t i o n  C i r c u i t  Data By 
S u b s t a t i o n  

Tab le  111. D i s t r i b u t i o n  Transformers  Connected 

T a b l e  I V .  Number of Tubewells By Scheme 

T a b l e  V, Pump Motors Connected 

T a b l e  VI. Summary of Line  Mi les  By M a t e r i a l  
Source  By S u b s t a t i o n  

DRAWINGS 

S i n g l e  L ine  Diagrams 66-kv System S h e e t s  1 and 2 
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TABLE I. PROCUREMENT OF MATERIALS AND SUPPLIES 
UNDER DLF LOAN 25  

A .  Tender L i s t  and C o n t r a c t s  - L e t t e r  of Commitment DLF 391-27 

Power Trans formers 
D i s t r i b u t i o n  Transformers  
P o r c e l a i n  1 n s u l a t o r s  
Wood Cross  Arms 
Tubular  S t e e l  Po les  
Wood Po les  
ACSR Conductor and Accessor ies  
D i s t r i b u t i o n  Line M a t e r i a l  
Fuses ,  A r r e s t e r s ,  Swi tches ,  and O i l  C i r c u i t  Rec lose rs  
L a t t i c e  S t e e l  S t r u c t u r e s  
Renovate Sukheki and Hafizabad S u b s t a t i o n s  
S e r v i c e  M a t e r i a l s  
D i s t r i b u t i o n  Transformers  
Watthour Meters 

B. Tender L i s t  and C o n t r a c t s  - L e t t e r  of Commitment DLF 391-39 

66-kv Transmiss ion Line 
She ikhupum,  Warburton, Shahkot,  and C h i n i o t  S u b s t a t i o n s  

C. C o n s t r u c t i o n  Equipment and S u p p l i e s  - L e t t e r  of Commitment DLF 391-10 

L i s t  of Purchases th rough  R .  E. B. Wil lcox and Company 



TABLE I A .  TENDER LIST AND CONTRACTS 
AWARDED AGAINST 

LETTER OF COMMITMENT DLF 391-27 

FINAL TOTAL OF LETTER OF CRFDIT 
391-27 $3 ,514 ,500 .00  

NOTE: C h a r g e s  f rom L l o y d ' s  R e g i s t e r  o f  s h i p p i n g  f o r  i n s p e c t i o n  s e r v i c e s  
w e r e  i n c l u d e d  i n  t h i s  L e t t e r  o f  C r e d i t .  



TEND W T-25-1 

Supply and e r e c t i o n  of power t r a n s f o r m e r s  (and s p a r e  ~ a r t s )  f o r  Shahkot,, 
Haf izabad,  Sukheki ,  Sheikhupura ,  C h i n i o t ,  Warburton, and Chuharkana S u b s t a t i o n s .  
Two 2.5 mva, s i x  5 mva, and t h r e e  7 .5  mva, 66/11-kv, 3-winding, 3-phase,  50 CPS. 

BIDDER COUNTRY OF ORIGIN 

I n d u s t r i e  E l e t t r i c h e  d e  Legnano I t a l y  
Compagnia Genera le  d i  E l e t t r i c i t a  I t a l y  
I n t e r n a t i o n a l  General  E l e c t r i c  United S t a t e s  
Engl i sh  E l e c t r i c  Company England 
Siemens Schuckerwerte  AG 

( f o r  Siemens Engineering 
Company Ltd. ,  P a k i s t a n )  West Germany 

Ansaldo-San Gi rog io  I t a l y  
Ercole  M a r e l l i  and Company I t a l y  
E l i n  Union A k t i e r l g e s e l l s c h a f t  West Germany 
A k t i e b o l a g e t  Elektromekano Sweden 
Wagner E l e c t r i c  Company .:- United S t a t e s  
Hawker S i d d e l e y  i3rush I n t e r n a t i o n a l  Ltd. England 
Assoc ia ted  E l e c t r i c a l  I n d u s t r i e s  Ltd .  England 

AWARDBI AS FOLLObE: 

C o n t r a c t  C-25-1-11 

I n d u s t r i e  E l e t t r i c h e  d e  Legnano 

Supply and e r e c t  two 2.5 mva and 
t h r e e  7 .5  mva t r a n s f o r m e r s  and 
supp ly  s p a r e s  For C h i n i o t ,  Sukheki ,  
and Chuharkana S u b s t a t i o n s ,  

Shipment by R .  E .  B. Willcox 

C o n t r a c t  C-25-1-2 

Siemens Schuckerwerte  AG 

Supply and e r e c t  s i x  5 mva t r a n s -  
formers  and supp ly  s p a r e s  f o r  
Shahkot ,  Haf izabad,  Sheikhupura ,  and 
Warburton S u b s t a t i o n s .  

I t a l y  

West Germany 

Shipment by R .  E. B. Willcox 



TENDER T-25-2 

Sup l y  d i s t r i b u t i o n  t r a n s f o r m e r s  s a t e d  25 KVA, 50 KVA, 75 KVA, and 100 KVA. 
11 7 0.4 kv, 2-winding, 3-phase,  50 CPS. 

BIDD W COUNTRY OF ORIGIN 

Siemens Schuckerwerte  AG 
Allgemeine E l e k t r i o i t a t s  - G e s e l l s c h a f t  
P e l l i z z a r i  and F i g l i  ( f o r  American 

L i g u r i a n  Company, I n c . ,  United S t a t e s )  
Compagnia Genera le  d i  E l e t t r i c i t a  
Ing.  U. Zennaro ( f o r  I m p e r i a l  E l e c t r i c  

Company, P a k i s t a n )  
Erco le  M a r e l l i  and Company 
I n t e r n a t i o n a l  General  E l e c t r i c  
Westinghouse I n t e r n a t i o n a l  E l e c t r i c  Company 
Wagner E l e c t r i c  Corpora t ion  
A t e l i e r s  d e  C o n s t r u c t i o n s  E l e c t r i q u e s  

d e  C h a r l e r p i  
Ameejee V a l l e e j e e  and Sons ( f o r  

Brown Bover i  8 Cie,  S w i t z e r l a n d )  
Manasco, Inc .  
General  E l e c t r i c  Company Limited 
E n g l i s h  E l e c t r i c  Company 
Crompton Parkinson Limited 
Associa ted I t a l i a n  Commercial Agencies 

( f o r  Ankaldo San G i o r g i o ,  I t a l y )  
Associa ted E l e c t r i c a l  I n d u s t r i e s  Export  Ltd.  
Thomas P. Burns 
Thomas B. Thr ige  
E l i n  Union A k t i e n g e s e l l s c h a f t  

AWARDED AS FOLLOWS.: 

C o n t r a c t  C-25-2 

Siemens Schuckerwerte  AG 

Supply d i s t r i b u t . i o n  t r a n s f o r m e r s  

West Germany 
West Germany 

I t a l y  
I t a l y  

I t a l y  
I t a l y  
United S t a t e s  
United S t a t e s  
Uqited S t a t e s  

P a k i s t a n  

P a k i s t a n  
United S t a t e s  
England 
England 
England 

P a k i s t a n  
Eng land 
Uni ted S t a t e s  
Denmark 
West Germany 

West Germany 

Shipment b y  R .  E.  B. Willcox 



TENDW T-25-3 

Supply 11-kv p i n  t y p e ,  6" suspens ion ,  guy s t r a i n ,  and 3" 
i n s u l a t o r s .  

BIDDER 

Nippon G a i s h i  Kaisha Ltd.  
Greaves  Crompton Parkinson Limited 

( f o r  B u l l e r s  Limited,  England) 
The I m p e r i a l  E l e c t r i c  Company 
R a d i o f a b r i k  I n g e l e n  - P o r z e l l a n f a o r i k  

F r a u e n t h a l  F i g e r  and Company 
A .  B. Chance Company 
Copperweld S t e e l  I n t e r n a t i o n a l  Company 
B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  Limited 
H. K. P o r t e r  Company, Inc .  
I n t e r n a t i o n a l  Standard E l e c t r i c  Corpora t ion  
S o c i e t a  Anonima E l e t t r i f i c a z i o n e  ( f o r  Nippon 

G a i s h i  Kaisha Ltd . ,  Japan)  
Wessel-Draeger V e r t r i e b s  - GmbH 
Compagnie Genera le  D'Electro-Ceramique 
Albar io  Trading Corpora t ion  ( f o r  S o c i e t a  

Ceramiea I t a l i a n s  S.p.A., I t a l y )  

spool  p o r c e l a i n  

COUNTRY OF O R I G I N  

Japan  

P a k i s t a n  
P a k i s t a n  

West Germany 
United S t a t e s  
United S t a t e ?  
England 
United S t a t e s  
United S t a t e s  

I t a l y  
West Germany 
France 

P a k i s t a n  

AWARDED AS FOLLOE: 

C o n t r a c t  C-25-3 

Nippon G a i s h i  Kaisha,  Ltd.  Japan 

Supply o f  p o r c e l a i n  i n s u l a t o r s  - p i n  t y p e  
11-kv p i n  t y p e ,  6" suspens ion ,  guy s t r a i n ,  
and 3" s p o o l  t y p e  i n s u l a t o r s .  



TENDER T-25-4 

Supply d i s t r i b u t i o n . c r b s s a r m s ,  t i m b e r s ,  p l a n k s ,  ground wire moulding. 

BI DD ER COUNTRY OF ORIGIN 

G. A .  S e r l a c h i u s  Oy Kolho 
Henrik Mannerfrid A .  B. 
Shaws 
Sh. Mohammad I q b a l  and Company 
Hameedsons 
Malik Salah-ud-Din and Bros. 
Lahore C o n s t r u c t i o n  Company 
Niedermeyer-Martin Company 
Koppers Company I n c .  
Railway T i e  Corpora t ion  o f  America 
I n t e r n g t i o n a l  S t a n d a r d ' E l B c t r i c  Corpora t ion  
B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  Limited 

F in land  
Sweden 
P a k i s t a n  
P a k i s t a n  
P a k i s t a n  
P a k i s t a n  
P a k i s t a n  
United S t a t e s  
United S t a t e s  
United S t a t e s  
United S t a t e s  
England 

C o n t r a c t  C-25-4 

Government E l e c t r i c a l  and Mechanical  Workshop P a k i s t a n  

NOTE: No f o r e i g n  cur rency  involved i n  t h i s  c o n t r a c t s a n d  a  s u f f i c i e n t  supp ly  
7 

o f  m a t e r i a l s  was a v a i l a b l e  l o c a l l y ,  t h e r e f o r e  it was decided t o  
employ t h e  s e r v i c e s  o f  t h e  Government E l e c t r i c a l  and Mechanical 
Workshop. 



TENDER T-25-5 

Supply  t u b u l a r  s t e e l  p o l e s  and z i n c  p a i n t .  

BIDDER 

S t e w a r t s  and Lloyds L td ,  
The I m p e r i a l  E l e c t r i c  Company 
The Karachi Company Limited 
Assoc ia ted  I t a l i a n  Commercial Agencies 

( f o r  Dalmine S.p.A., I t a l y )  
Comptoir FBT ( f o x  MM. Andrew and Company 

L t d , ,  P a k i s t a n )  
A .  Rahman R Company ( P a k i s t a n )  L td . ,  ( f o r  

Mannesmann GmbH, West Germany) 
A l b a r i o  Trading C o r p o r a t i o n  
Merge Trading Company 

CWNTRY OF ORIGIN - 
England 
P a k i s t a n  
P a k i s t a n  

P a k i s t a n  

France  

P a k i s t a n  
P a k i s t a n  
P a k i s t a n  

NO CONTRACT AWARDED AGAINST THIS TENDER 



TENDW T-25-6 

Supply t r e a t e d  wood p o l e s .  

BIDDER 

P a c i f i c  Lumber and Shipping Company 
Ernes t  Seidelmann Corpora t ion  
The I m p e r i a l  E lec t1  i c  Compkny 
Kopoers Company Inc . 
Suecia  
Greenhear t  (Demerara) Inc .  
A t l a n t i c  Creoso t ing  Company 
Oy. Impregno Ab. 
Shoblad Lumber Company 
Railway T i e  Corpora t ion  of America 
Neidermeyer-Martin Company 
I n t e r n a t i o n a l  Standard E l e c t r i c  Corpora t ion  
Eppinger and Russel 1 Company 
B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  c i m i t e d  

NO CONTRACT A W A R Z )  AGAINST THIS TENDER 

CWNTRY OF ORIGIN 

United S t a t e s  
United S t a t e s  
P a k i s t a n  
United S t a t e s  
Sweden 
United S t a t e s  
United S t a t e s  
Finland 
United S t a t e s  
United S t a t e s  
United S t a t e s  
United S t a t e s  
United S t a t e s  
England 



TENDER T-25-7 

Supply  ACSR.conductor, i n s u l a t e d  aluminum conduc to r ,  s t e e l  
s t r a n d ,  armor r o d ,  and a c c e s s o r i e s .  

BIDDER 
Finska Kabe l fabr iken  Akt iebo lag  
B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  Limited 
A s s o c i a t e d  E l e c t c i c a l  I n d u s t r i e s  ( P a k i s t a n )  

Limited 
The I m p e r i a l  E l e c t r i c  Company 
T i j a r a t  Agencies  
A .  S a l v i  and Company 
Copperweld S t e e l  Comoany 
E l e t t r o - M o r s e t t r i e  Volpato  
Fer import -Metalprodukt  
S o c i e t a  Anonima E l e t t r i f i c a z i o n e  
As ian  Assoc ia ted  Agencies  
Alcan Asia Limited ,, 

Merge Trading Corpora t ion  
A l b a r i o  Trading C:orporation 
Preformed L ine  Produc t s  

AWARDED AS FOLLOMg: 

C o n t r a c t  C-25-7-1 

Fer import -Metalprodukt  

Supply  "Dog" and "Gopher" ACSR conduc to r .  

C o n t r a c t  C-25-7-2 

A s s o c i a t e d  E l e c t r i c a l  I n d u s t r i e s  ( P a k i s t a n )  
Limited 

Supply  guy s t r a n d  and i n s u l a t e d  aluminum 
guadrup lex  s e r v i c e  c a b l e .  

C o n t r a c t  C-25-7-3 

Finska Kabe l fabr iken  Akt iebo lag  

Supply  "Raccoon" ACSR conduc to r ,  
s p l i c e s ,  and a c c e s s o r i e s .  

Shipment by R .  13. B. Wil lcox 

C o n t r a c t  C-25-7-4 

B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  Limited 

Supply  armor r o d s  f o r  ACSR conductor .  

messenger ,  guy 

COUNTRY OF O R I G I N  

F in land  
England 

P a k i s t a n  
P a k i s t a n  
P a k i s t a n  
I t a l y  
United S t a t e s  
I t a l y  
Yugoslavia  
I t a l y  
P a k i s t a n  
Canada 
P a k i s t a n  
P a k i s t a n  
United S t a t e s  

F in land  

P a k i s t a n  

F in land  

England 

Shipment by R .  E. B. Wil lcox 



TENDER' T-25-8 

Supply 11-kv and 400 v o l t  d i s t r i b u t i o n  l i n e  m a t e r i a l .  

BIDDER - 
T i j a r a t  Agencies  ( f o r  T r a n s e l e c t r i c  A.B., 

Sweden) 
S o c i e t a  Anonima. E l e t t r i f i c a z i o n e  
S o c i e t a  E l e t t r o - M o r s e t t e r i e  Volpato  
Brauner Expor t  Company 
A.  S a l v i  and Company 
B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  C a b l e s  Limited 
The Karachi  Company Ltd. 
Greaves  Crompton-Parkinson Ltd .  
J o s l y n  Manufactur ing and Supply  Company 
C o p p e r i e l d  S t e e l  Company 
The I m p e r i a l  E l e c t r i c  Company ( f o r  Shofu 

I n d u s t r i a l  Company Ltd .  , ~ a ~ ~ n )  
L i n e  M a t e r i a l  I n d u s t r i e s  
Brown Bover i  8 Cie: 
P h i l i p s  Expor t  Company 

AWARDED AS FOLLOWSt 

C o n t r h c t  C-25-8-1 

P h i l i p s  Expor t  C o r p o r a t i o n  

Supply  clamps,  c '3nnectors ,  and 
copperweld wire .  

C o n t r a c t  C-25-8-2 

Line  M a t e r i a l  I n d u s - t r i e s  

Supply  c o n n e c t o r s  and ground r o d s .  

C o n t r a c t  C-25-8-3 

B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  C a b l e s  Limited 

Supply  crossarm p i n s .  

Shipment by R. E. B. Wil lcox 

C o n t r a c t  C-25-8-4 

S o c i e t a  Anonima E 1 e t . t r i f i c a z i o n e  

Supply  l o c k n u t s ,  s h a c k l e s ,  washers ,  
and b r a c e s  

P a k i s t a n  
I t a l y  
I t a l y  
Uni ted  S t a t e s  
I t a l y  
England 
P a k i s t a n  
P a k i s t a n  
Uni ted  S t a t e s  
Uni ted  S t a t e s  

P a k i s t a n  
Uni ted  S t a t e s  
West Germany 
Uni ted  S t a t e s  

Uni ted  S t a t e s  

Uni ted  S t a t e s  

England 

I t a l y  

Shipment by R.  E. B. Wil lcox 



C o n t r a c t  C-25-8-5 

Brown Bover i  & Cie .  

Supply ga lvan ized  s t e e l  anchor  r o d s  and 
guy th imbles .  

Shipment by R.  E. B. Wil lcox 

West Germany 



TENDER T-25-9 

Supply f u s e  c u t o u t s ,  f u s e  l i n k s ,  L igh tn ing  a r r e s t e r s ,  o i l  c i r c u i t  r e c l o s e r s ,  
and a i r  break swi tches .  

BIDDER 

Magrini  
B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  Limited 
J o s l y n  Manufactur ing and Supply Company 
Southern S t a t e s  Equipment C o r p o r a t i o n  
A .  B. Chance Company 
Line  M a t e r i a l  I n d u s t r i e s  
Merge Trad ing  C o r p o r a t i o n  
I n t e r n a t i o n a l  General  E l e c t r i c  Company 
The I m p e r i a l  E l e c t r i c  Company ( f o r  A t e l i e r s  

d e  C o n s t r u c t i o n s  E l e c t r i q u e s  ~ ~ ~ E L L E  
V i l l e u r b a n n e ,  France)  

Allmana Svenska E l e k t r i s k a  A k t i e b o l a g e t  
Copperweld S t e e l  Company 
I n t e r n a t i o n a l  Standard E l e c t r i c  Corpora t ion  
Westinghouse E l e c t r i c  Company 

AWARDED AS FOLLOWS: 

C o n t r a c t  C-25-9-1 

Supply a i r  break s w i t c h e s .  

Shipment by R .  E. B. Wil lcox 

C o n t r a c t  C-25-9-2 

I n t e r n a t i o n a l  S tandard  E l e c t r i c  Corpora t ion  

Supply f u s e  c u t o u t s  and f u s e  l i n k s .  

C o n t r a c t  C-25-9-3 

Westinghouse E l e c t r i c  Company 

COUNTRY OF ORIGIN 

I t a l y  
England 
Uni ted S t a t e s  
Uni ted  S t a t e s  
United S t a t e s  
Uni ted  S t a t e s  
P a k i s t a n  
Uni ted  S t a t e s  

P a k i s t a n  
Sweden 
Uni ted S t a t e s  
Uni ted S t a t e s  
Uni ted S t a t e s  

I t a l y  

Uni ted  S t a t e s  

Uni ted S t a t e s  

Supply l i g h t n i n g  a r r e s t e r s  and o i l  
c i r c u i t  r e c l o s e r s .  



TENDER T-25-10 

Supply  l a t t i c e  s t ee l .  s t r u c t u r e s  and z i n c  p a i n t .  

BIDDER 

S o c i e t a  Anonima E l e t t r i f i c a z i o n e  
Adamali Mohamedali 1 .o t i a  and Company 
Merge T r a d i n g  C o r p o r a t i o n  ( f o r  

T r e f i l e r i e s  and Laminors Du Havre,  
Frafice) 

Johnson and P h i l l i p s ,  Ltd.  
B a t a l a  Eng ineer ing  Co. ( ~ a k i s t a n )  Ltd.  
S t e e l  B r o t h e r s  and Company 
Karachi  Sh ipyard  and Eng ineer ing  Works Ltd.  
W. T. H e n s l e y ' s  Te legraph  Works Com~any Ltd  
A s s o c i a t e d  I t a l i a n  Commercial Agencies  

( f o r  C o n s t r u z i o n e  M e t a l l i c h e  F i n s i d e r  
S.p.A., I t a l y )  

Lee C. Moore C o r p o r a t i o n  
T u b e w i g h t s  Ltd .  
The I m p e r i a l  E l e c t r i c  Company 

AWARDED AS FOLLOWS: 

C o n t r a c t  C-25-10 

S o c i e t a  Anonima E l e t t r i f i c a z i o n e  

Supply  l a t t i c e  s t e e l  s t r u c t u r e s  and 
z i n c  p a i n t .  

COUNTRY OF ORIGIN 

I t a l y  
P a k i s t a n  

P a k i s t a n  
P a k i s t a n  
P a k i s t a n  
P a k i s t a n  
P a k i s t a n  
England 

P a k i s t a n  
Uni ted  S t a t e s  
England 
P a k i s t a n  

I t a l y  

Shipment by R .  E.  B. Wil lcox 



TENDER T-25-13 

Supply  and i n s t a l l  ( e x c e p t  power t r a n s f o r m e r s )  and r e n o v a t e  t h e  Sukhek i ,  
Haf izabad ,  Mohlan S u b s t a t i o n s  making f u l l  u s e  of e x i s t i n g  equipment.  

BIDDER 

B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  C a b l e s  Limited 
A s s o c i a t e d  E l e c t r i c a l  I n d u s t r i e s  ( P a k i s t a n )  

Ltd  . 
AWARDED AS FOLLOWS: 

C o n t r a c t  C-25-13 

A s s o c i a t e d  E l e c t r i c a l  I n d u s t r i e s  ( ~ a k i s t a n )  
Ltd.  

Supply  and  i n s t a l l  ( e x c e p t  power 
t r a n s f o r m e r s )  and r e n o v a t e  t h e  
Sukheki and Haf izabad S u b s t a t i o n s  
making u s e  of e x i s t i n g  equipment.  

COUNTRY OF ORIGIN 

England 

P a k i s t a n  

: P a k i s t a n  



TENDER 1-25-14 

Supply  e l e c t r i c a l  s e r v i c e  equipment and m a t e r i a l s .  

I n t e r n a t i o n a l  S tandard  E l e c t r i c  C o r p o r a t i o n  
Brauner  Expor t  Company 
Phi l i p s  , Export  Company 
Line  M a t e r i a l  I n d u s t r i e s  
I n t e r n a t i o n a l  Genera l  E l e c t r i c  Company 
B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  Limited 
The I m p e r i a l  E l e c t r i c  Company ( f o r  

M i t s u i  Bussan Kaisha L imi ted ,  Japan)  
' 

A .  B. Chance Company 

AWARDED AS FOLLOWS: 

C o n t r a c t  C-25-14-1 

Brauner Export  Company 

Supply  c o n d u l e t s ,  c o n n e c t o r s ,  and 
ground r o d s .  

C o n t r a c t  C-25-14-2 

M i t s u i  Bussan Kaisha Limited 

Supply  b o l t s ,  b m c k e t s ,  and clamps. 

C o n t r a c t  C-25-14-3 

I n t e r n a t i o n a l  Genera l  E l e c t r i c  Company 

COUNTRY OF ORIGIN 

Uni ted  S t a t e s  
Uni ted  S t a t e s  
Uni ted  S t a t e s  
Uni ted  S t a t e s  
Uni ted  S t a t e s  
England 

P a k i s t a n  
United S t a t e s  

Uni ted  S t a t e s  

Japan  

Uni ted  S t a t e s  

Supply  c o n d u i t ,  s e r v i c e  heads ,  l o c k n u t s ,  
and i n s u l a t o r  copper  conduc to r s .  



TENDER T-25-15 

Supply  d i s t r i b u t i o n  t r a n s f o r m e r s  r a t e  25 KVA and 50 KVA, 2-winding, 3-phase ,  
50 CPS. 

BIDDER COUNTRY OF ORIGIN 

The I m p e r i a l  E l e c t r i c  Company ( f o r  
Ing .  U. Zennaro,  ~ t a l y )  

J a f f e r  Brother's, Ltd.  
Ameejee V a l l e e j e e  and Sons: ( f o r  Compagnie 

El ectro-Mecanique,  F rance)  
Z e l i n  Limited ( f o r  I n t e r n a t i o n a l  Genera l  

E l e c t r i c ,  Uni ted  S t a t e s )  
Pak E l e k t r o n  
Mer l ine  and Ger in  
Wagner E l e c t r i c  C o r p o r a t i o n  
C o s t r u z i o n e  Impedenze T r a n s f o r m a t o r i  

E l e t t r i c i  
Elin-Union 
AEG-El e c t r o t e c n i o  GmbH ( f o r  Allgemeine 

E l e k t r i c i t a t s - G e s e l l s c h a f t ,  West Germany) 
Thomas B. T h r i g e  
Crompton-Parkinsgn Ltd.  
Sjemens S c h u c k e r t w e r t e  ~ k t i e n g e s b l l ~ ~ h a f t  
Compagnia Genera le  d& E l e t t r i c i t a  
Transimpex ( P a k i s t a n )  ( f o r  C o n s t f u c t i o n  

E l e c t r i q u e s  Pauwel ls  S.A. ,' Belgium) 

AWARDED AS FOLLOWS: 

The I m p e r i a l  E l e c t r i c  Company 

P a k i s t a n  
P a k i s t a n  

P a k i s t a n  

P a k i s t a n  
P a k i s t a n  
I t a l y  
Uni ted  S t a t e s  

I t a l y  
West Germany 

P a k i s t a n  
Denmark 
England 
West Germany 
I t a l y  

P a k i s t a n  

P a k i s t a n  
( I t a l y )  

Supply  d i s t r i b u t i o n  t r a n s f o r m e r s  
r a t e d  2 5  KVA an8 50 KVA,  2-winding, 
3 -phase ,  50 CPS. 



TENDER T-25-16 

Supply w a t t h o u r  m e t e r s ,  400 v o l t ,  3-phase ,  230 v o l t ,  1-phase .  

BIDDER COUNTRY OF ORIGIN 

l m s e j e e  Mal lye jee  and Sons ( f o r  Landis  
and Gyr, S w i t z e r l a n d )  P a k i s t a n  

Siemens P a k i s t a n  Engineer ing Company 
(Pr imary)  P a k i s t a n  

Allgemeine E l e k t r i c i t a t s - G e s e l l s c h a f t  West Germany 
Siemens P a k i s t a n  Engineer ing Company 

( A l t e r n a t e )  P a k i s t a n  
Siemens Schucker twer te  A k t i e n g e s e l l s c h a f t   st Germany 
E n g l i s h  E l e c t r i c  Company L t d .  England 
Westinghouse E l e c t r i c  I n t e r n a t i o n a l  Company Uni ted  S t a t e s  
I n t e r n a t i o n a l  C~enera l  E l e c t r i c  Uni ted  S t a t e s  
Assoc ia ted  E l e c t r i c a l  I n d u s t r i e s  Limited England 
B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  Limited England 

AWARDED AS F O L I S :  

C o n t r a c t  C-25-1.6 

Ameejee V a l l e e j e e  and Sons ( f o r  
Landis  and Gyr ,  S w i t z e r l a n d )  P a k i s t a n  

Supply  w a t t h o u r  m e t e r s ,  400 v o l t ,  
3-phase ,  230 v o l t ,  1- phase .  



TABLE IB .  TENDER LIST AND CONTRACTS 
AWARDED AGAINST 

LETTER OF COMMITMENT DLF 391-39 

FINAL TOTAL OF LETTER OF CREDIT 
391-39 4749,100.00 



TENDER T-25-11 

Supply  and e r e c t  and commission 3-phase,  66-kv t r a n s m i s s i o n  l i n e  w i t h  one over-  
head ground w i r e  on s t e e l  towers .  

BIDDER COUNTRY OF ORIGIN 

B r i t i s h  I n s u l a t e d  C a l l e n d e r ' s  Cab les  Limited 
W. T,.' H e n s l e y ' s  Te legraph  Works Company 

Limited 
The I m p e r i a l  E l e c t r i c  Company ( f o r  

Kamani Engineer ing ' C o r p o r a t i o n  L td . ,  I n d i a )  
Assoc ia ted  E l e c t r i c a l  I n d u s t r i e s  ( P a k i s t a n )  

I n c .  
S o c i e t a  Anonima E l e t t r i f i c a z i o n e  

AWARDD AS FOLLOW:;: 

C o n t r a c t  C-25-11 

S o c i e t a  Anonima E l e t t r i f i c a z i o n e  

Supply  and e rec - t  and commission 
3-phase,  66-kv t r a n s m i s s i o n  l i n e  w i t h  
one overhead ground w i r e  on s t e e l  
towers .  

England 

P a k i s t a n  

P a k i s t a n  

P a k i s t a n  
I t a l y  

I t a l y  



TENDER T-25-12 - 
Supply  and e r e c t  66/ l l -kv s u b s t a t i o n s  a t  Shahkot ,  Warburton, Sheikhupura ,  and 
C h i n i o t .  (Power t r a n s f o r m e r s  e x c e p t e d ) .  

O f f i c i n e  E le t t romeccan iche  G a l i l e o  d e  
B a t t a g l i a  Terme S.p.A. 

Brown Bover i  and Cie .  
Crompton Pakkinson Limited 
0. E. Scarpa  E. Magnai~o 
Siemens P a k i s t a n  Engineering Company Limited 

( f o r  Siemens Schuckerwer te  A .G , ,  West Germany) 
Cogelex 

AWARDED AS FOLLOWS: 

C o n t r a c t  C-25-12 

Brown Boveri  and Cie .  

Supply and e r e c t  66/11-kv s u b s t a t i o n s  
a t  Shahkot ,  Warburton,  Sheikhupura ,  and 
C h i n i o t .  

CCUNTRY OF ORIGIN 

I t a l y  
West Germany 
England 
I t a l y  

P a k i s t a n  
France 

West Germany 



TABLE I C .  CONSTRUCTION MUIPMENT AND SUPPLIES - - 

PURCHASED AGAINST 
LETTER OF COMMITMENT DLF 391-10 

FINAL TOTAL OF LETTER OF CREDIT 
391-10 $795,000.00 



CONSTRUCTION EQUIPMENT AND VMICLE LISl 
PURCHASED THROUGH R .  E .  B. WILLCOX 

R.E.B. WILLCOX 
ORDER NUMBER DESCRIPTION SUPPLIER 

Order No. 10 

Order No. 11 

Order No. 1 2  

Order No. 13 

Order No. 1 4  

Order No. 15 

Order No. 1 6  

Order  No. 2 4  

Order No. 109 

Order No. 110 

Order  No. 112 

Order  No. 113 

Order No. 114 

Order No. 115 

V e h i c l e s  and s p a r e  p a r t s  

Veh ic les  and s p a r e  p a r t s  

C o n s t r u c t i o n  equipment 
F.W.D. t r u c k s  and equipment 

V i b r a t o r  

Pumps 

Truck Tracks  

Concrete  Mixer 

Spare  p a r t s  

S t e e l  punches 

S t e e l  punches 

Lineman's t o o l s  

Spare  p a r t s  

Spare  p a r t s  

Trucks  

Fee 

Genera l  Motors 
Corpora t i o n  

Willys-Overland 

U t i l i t y  Equipment 
Company 

Viber  Company 

Gorrnan-Rupp 

Truck Track S a l e s  

Kwik-Mix 

U t i l i t y  Equipment 
Company 

Lewthwaite Machine 
Company 

Whitney Metal  Tool 
Company 

I n t e r n a t i o n a l  S tandard  
E l e c t r i c  

U t i l i t y  Equipment 
Company 

Genera l  Motors 
C o r p o r a t i o n  

Genera l  Motors 
C o r p o r a t i o n  

R .  E.  B. Wil lcox 



TABLE 11. 11-KV DISTRIBUTION CIRCUIT DATA BY SUBSTATION 

Distribution 
Const. Total 11-kv Line 400 Volt Trans- Total HP Total 

Substation Circui t  Areas Wells Miles Line Miles formers Connected KVA 

Sukheki 106 106-A S 42 21.350 3,460 34 1295 1400 

106~(G2) G 45 29.530 6.190 29 1430 1750 

LVOL\UYJ H&P 30 Y . JOU 1.340 26 910 Lv-v i n w  r. cr.n 

106~(G3) H 15 13.430 2.130 10 525 575 

1 0 6 ~ ( ~ 5 )  H&D 2 1 5,980 2,310 17 700 725 

106F(G6) H & I  32 24.650 4,220 23 1000 1050 

106G(G7) H&T 24 5.970 , 2.280 20 795 950 

106H T 53 40.438 4.298 43 .I725 1950 

1065 T ,S&H 7 1.745 0.040 7 225 250 

106K S 6 1 50.280 5.280 5 1 1730 2025 

106L S&T 5 1 37.800 3.370 43 1550 1875 

Sub-tota 1 381, - 240.753 34.918 303 11885 13600 

99D N 30 24.340 3.680 20 860 875 

Sub-total 56 32.057 6.395 40 1570 1775 

Sheikhupura 102D K&L 20 16.230 2.850 15 
102 102E K&L 28 28.630 7.500 15 

102F K&L 3 0.140 0.200 3 

102G K&L 40 15.370 4.090 27 
-- - - 

Sub-total 91 60.370 14.640 60 2340 2675 



Distribution 
Const. Total 11-kv Line 400 Volt Trans- Total HP Total 

Substation Circui t  Areas Wells Miles Line Miles f orners Connected KVA 
- - - -- - - - - 

Chiniot 117 117C Vl3V I 28 28.850 0.690 23 830 1050 

117D V&V I 20 12.400 1.100 19 655 1050 

117E VRV I 36 29.120 1.890 32 1165 1650 

1 17F - - - - - - - 

117G - - - - - - - 

Sub-total 84 70.370 3.680 74 2650 3750 

Shahkot 101 lOlA(S5) DBI 44 27.378 1.547 37 1055 1450 

lOlB(S4) C 33 29.469 1.105 3 1 1010 1225 

1 0 1 1 ( ~ 6 )  D,I&J 48 31.280 4.460 39 1550 2050 

Sub-tota 1 378 263.226 30.077 30 1 11060 14375 

Bucheke 137 137E W 4 1 37.941 2.055 35 980 1080 

Sub-total 181 138.018 16.OQ4 138 5055 5455 



Distribution 
Const. Total  l l -kv Line 400 Volt Trans- Total HP Total 

Substation Ci rcu i t  Areas Wells Miles Line Miles formers Connected MIA 

Warburton 103 103A M-1 29 19.570 3.000 2 1 905 1000 

103C M- 1 42 31.300 5,000 30 1335 1475 

0 

Hafizabad 105 105C Q 1 - - 1 25 25 

10543 R 5 1 35.351 5.364 4 1 1530 1875 

105E Q 3 - - 3 120 150 

105D Q 53 22.412 0.792 47 1770 1800 

105F Q 42 26.672 6.520 32 1390 1675 

105H R 56 34.545 3.218 47 1725 2050 

105K R 54 36.404 5.368 42 1575 1925 

1051 City Feeder - - - - - 

Sub-total 260 155.384 21.262 213 8135 9500 



- - - - - - - - - --- - - 

D i s t r i b u t i o n  
Const. T o t a l  11-kv Line 400 Vol t  Trans- To ta l  HP To ta l  

Subs ta t ion  C i r c u i t  Areas Wells Miles Line Miles formers Connected KVA 

Chuharkana 98 98A - - - - - - - 

Sub-total  155 116.371 14,459 123 4990 5450 

Grand To ta l  1795 ++ 1226.075 163.741 1406 539 10 63680 

Note: Loading shown i s  f o r  t h a t  added by t h e  p r o j e c t  cons t ruc t ion .  
* Tubewell SK 2 3 4 4 ,  Shahkot Scheme not  completed. 



TABLE 111. DISTRIBUTION TRANSFORMERS CONNECTED 

C i r c u i t  
D e s i g n a t i o n  15 KVA 2 5  KVA 50 KVA 7 5  KVA 100 KVA 

- 

BUCHEKE SUBSTAT ION 

137-H - 10 16 6 - 
S u b - t o t a l  22 48 48 19 1 

CHINIOT SUBSTATION 

117-C - 1 2  3 8 - 

CHUHARKANA SUBSTATION 

- - - - - 

S u b - t o t a l  - 54  44 24 1 



C i r c u i t  
Designat ion 15 KVA 25 KVA 50 KVA 75 KVA 100 KVA 

HAFIZABAD SUBSTATION 

105-C - 1 - - - 
105-D - 25 19 3 - 
105-E - - 3 - 
105-F 

- 
- 

1nc " 
7 18 4 

IVJ-U 

3 
- 13 23 4 

105-H 

1 
- 17 25 5 

105-1 

- 
- - - - - 

105-K - 16 20 3 3 

Sub- to ta l  - 79 108 19 7 

MOHLAN SUBSTATION 

99-C - - - - - 
99-D - 9 7 4 - 
99-E-F - 5 7 2 1 

99-G-B - 3 2 - - 

Sub- to t a l  - 17 16 6 1 



C i r c u i t  



Circuit 
Designation 15 KVA 25 KVA 50 KVA ' 75 KVA 100 KVA 

SUKHEKI SUBSTATION 

- 13 
- 10 

- 11 
- 2 

- 7 

- 11 
- 8 

- 17 

- 4 

- 28 
- 2 1 12 

Sub-total - 132 107 58 6 

WARBURTON SUBSTATION 

103-A 



TABLE I V .  NUMBER OF TUBEWELLS BY SCHEME 

C i r c u i t  T o t a l  T/W KVA 
Designa- Harse Khangah Sangla  On Connected 
t i o n  Beranwala Haf izabad Sheikh Dogran H i l l  Shadman Shahkot Zafa rwal  C i r c u i t  To C i r c u i t  

BUCHEKE SUBSTATION 

137-E 4 1 41 1,080 

S u b - t o t a l  181 5 ,455 

CHINIOT SUBSTATION 

18 

1 1 7 - G  - - - - 

S u b - t o t a l  8 4  3 ,750  

CHUHARKANA SUBSTATION 

S u b - t o t a l  155 5,450 



C i r c u i t  
Designa- 

T o t a l  T/W 
Harse Khangah Sangla  

KVA 

ti on 
On Connected 

Beranwala ~ a f i z a b a d  Sheikh Dogran H i l l  Shadman Shahkot Z a f a r y s l  C i r c u i t  To C i r c u i t  

HAFIZABAD SUBSTATION 

105-C 

105-K 

-- 
54 

- - 

54 1 ,925 

S u b - t o t a l  260 9 ,500  

MOHLAN SUBSTATION 

6 6 175 

S u b - t o t a l  56 1 ,775 



- -- 

C i r c u i t  To ta l  T/W KVA 
Designa- Harse Khangah Sangla On Connected 
t i o n  Beranwala Hafizabad Sheikh Dogran H i 1 1  Shadrnan Shahkot Zafarwal C i r c u i t  To C i r c u i t  
- - - 

SHAHKOT SUBSTATION 

101-A 10 34 44 1,450 

101-B 33 33 1,225 

101-C 63 63 2,300 

101-D 55 55 1,950 

101-E - - - - 
101-F 40 40 1,575 

101-G 18 25 43 1,500 

101-H 20 20 12 52 2,325 

101-1 35 13 48 2,050 

Sub- to ta l  378 14,375 

SHEIKHUPURA SUBSTATION 

20 



C i r c u i t  T o t a l  T/W KVA 
Designa- Harse Khangah Sangla On * Connected 
t i o n  Beranwala Hafizabad Sheikh Dogran H i l l  Shadman Shahkot Zafarwal C i r c u i t  To C i r c u i t  

SUKHEKI SUBSTATION 

42 

106-K 6 1 61 2,025 

106-L 1 50 5 1 1,875 

Sub- to ta l  381 13.600 

WARBURTON SUBSTAT ION 

103-G 30 14 44 1,500 

Sub- to ta l  209 7,100 

TOTAL 126 318 44 209 233 9 1 384* 390 1,795 63,680 

* Tubewell SK 234-A, Shahkot Scheme not completed. D i s t r i b u t i o n  f a c i l i t i e s  removed. 



TABLE V. PUMP MOTORS CONNECTgD 

C i r c u i t  
Designation 15  HP 20 HP 25 HP 30 HP 40 HP 50 HP 60 HP 

BUCHEKE SUBSTATION 

13 1 6  6 2 - - 

10 8 8 15  - - 
14 I A  d 15 1 1 

9 17 9 11 - - 

Sub- to ta l  8 46 55 27 43 1 1 

CHINIOT SUBSTATION 

3 7 2 9 2 - 
3 2 5 7 2 - 
4 7 7 13  5 - 
- - - - - - 
- - - - - - 

Sub- to ta l  8 10 16 14 29 7 - 
CHUHARKANA SUBSTATION 

- - - - - - 
- - - - - - 

4 - 20 - 5 - 

11 - 10 - 2 - 
- 21 1 2  5 8 - 

- 15 22 8 12 - 



C i r c u i t  
Designation 15  HP 20 HP 25 HP 30 HP 40 HP 50 HP 60 HP 

105-C - 
mFIZABAD SUBSTATION 

105-D - 



C i r c u i t  
Designation 15 HP 20 HP 25  HP 30 HP 40 HP 50 HP 60 HP 

SHAHKOT SUBSTATION - Continued 

101-F 5 14 - 17 - 4 - 

101-1 - 6 12 15 8 6 1 

Sub-total  6 129 28  144 24 41  6 

SHEIKHUPURA SUBSTATION 

102-D - 5 2 6 5 2 - 
102-E 5 14 - 7 2 - - 
102-F 1 1 - - 1 - - 
102-G 6 14 - 18 2 - - 

Sub-total  12 34  2 3 1 10 2 - 
SUKHEKI SUBSTATION 

3 9 

22 13 

16 6 

7 1 

8 6 

18 6 

9 7 

13 17 

3 1 



TABLE VI. SUMMARY OF LINE MILES BY MATERIAL SOURCE 
BY SUBSTATION 

PRIMARY COPPER S EONDARY COPPER PRIMARY ACSR SECONDARY ACSR 
SUBSTATION I N  MILES * I N  MILES * I N  MILES ++++ I N  MILES ** 

Sukheki 

Shahkot 

Chuharkana 

Warburton 

Haf izabad 

Chin io t  

Mohlan 7.717 

Bucheke 15.604 

Sheikhupura - - 60.370 14.640 

TOTAL 287.874 26.002 936,105 137,740 

* Total  Line Miles cons t ruc ted  wi th  l o c a l l y  a v a i l a b l e  ma te r i a l s  - 313.876 Miles 

Y* 
Total Line Miles cons t ruc ted  wi th  ma te r i a l s  purchased wi th  

Loan funds. - 1073.844 Miles 



C i r c u i t  
Designation 15 HP 20 HP 25 HP 30 HP 40 HP 50 HP 60 HP 

SUKHEKI SUBSTATION - Continued 

106-K 5 16 5 20 14 1 - 

Sub-total  15 45  32 59 4 1  13 4 

TOTAL 57 372 357 537 32 1 132 19 

TOTAL 53,910 HP 
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