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Fig. 1-5 Transition of Actual Capacity
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BoEMwE (%) 29°] 32 | 33 | 33 | 32 3.3
BRAD005A) | 21.84 | 22.54 | 2313 | 23.81 | 24.50 | 25.21
B LR (%) %3 | 3 | o7 | 974 | 9.1 | %.7
ZEEERD (-)] 590 651 748 | 881 | 965 1,0559
EE 2 P (7)) 5% 608 | 63 657 681 699

1) 1A%HYGDP AR
2y WL, 1977/784E s

3} HEEHE

(Hi#1) Pakistan Bconomic Survey BEEEM LYV,

AR 6, wwﬁﬁfﬁ%Auﬁ 30%ﬁkﬁﬁuaﬁbmeﬁisn
%ogﬂéﬁ%ﬁADk+ﬁKEm%A#&ﬁéﬂj%#ﬁ,rﬁblﬁﬁﬁkbw
%I%E%@&%&%ﬁ??ﬁﬁm®Wﬁ% mﬁﬁﬁmﬁmﬁiﬁAéwﬁEK&
Mriz-TL{BTHB,



Table 2.1-2 ERIIHMBEATOMRE

(i Y8000

NIz -

i msusa T1082/83 1983/84 1984/85
P #ow BOR TS T T LRk
S o s n 1§l | 5 IMEH.’. & ;_Q ‘ﬁﬁnh & B {11414 £ (RTIA A9
o aean | s | deab ] on | aen | oon fasn ] es e | e (1971/72~1084/85}
LB OH ok M R|10,703 [ 51.3)13,643] 55.7]13.987] 6550134700 Siofidast) 518l 28
2 2 R o2413) 1) 3040 13.7F 641 13.7) 3860| 14.97 4,010 15.0 55
3MmE R KR 0] 04| 122f ces| i os| newe| o7l nen| o 165
AR Cmy ooazl 34 te2s) a2 nLosa]  4.2] 1408] 5.7) 1L551] 6.8 12
5. 85-dvBohF MWL LE7eL 10.04 2,881 10.0F 27781 1007 30121 1n6) 302] 1K7 65
6. mth-@mons]| e &as| v asl narl 4asy Loy 47| newr| a7 38
Tromy-vx|l L1 '
Ctememmers ] aiel 1z amo] so.a) 258 1.3 2200] 1004 2,728 10.2 P
) e _ o
& ] 18,840 | 100.0 | 24,501 | 100.0 | 25,210 | 110.0 | 25,007 | 100.0 [26,700] 100.0 42

“ QW) Pakistan Ecopowle Survey 1982/83.
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(1) EFE
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EE2HDT03ICTERNL,

(Table 2.1-3 231
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Table 2.1-3 BERHGDP 0K

({37 + 100750E~.96)

1970/ 7H4E B (£ 8)

1975/ 165 (2 E)| 1983/8458 1 (B H)|
. & M| HEL| .S B BRI & B MRl
B ok 16,236 | --35.5| 38,338 31.6| 01,837| 24.4|
i ¥ 23| 05| e8| 0.8] 5458) 15
BB X 7,570 |- 16.6 | 0 20,054 1B.5|* 75,061 - 20.0
BE - HR AR Cs2| 17| LM 1Al 8033) 2.1
2 B % 19790 43( 6,739)  5.6] 1,8120| 51|
BE . N 6,806| 14.90 18,321{ 15.1{ 61,036| 16.2
- G - EER 13,041 6.6] 838| 69| 2008 7.7
Gk % R | 2634 58| 7.377| 6| 22.00] 5.9
Pt R s.415| 7.6 10085 8.3 3172( 83|
i - W 2,063 6.5| 940| 78| 70| 8.7
GDP (BEHEMA—2) | 45,702 100.0 | 121,423 | 100.0] 375,893 | 100.0

(W8  Annual Report 1983-1984. State Bank of Pakistan  JxinE S53-4/1985

(i) 1983/84 IR

(2) EEEwhE.

oE

Fig, 2.1-4 RL @D . 1970/7T1~1976/77 EEITRNT . STIEERES
(GNP DI L LCHEDT ) & 3.5%EE & HRERT S » 1o, 1977/75~
1985/86 ®ETX., THE6%2BLBRERL RT3,
Uirl, AT IEBRE, (27 LOET, B4 NS 3 v 2 X EPHER
EHHE, REOHLBIEAEEALMA TS,



Fig. 2.1-4 Econonic Growth and Inflation
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bz, (Fig. 2.1-4 B

EORE HAPE TR, WSS ERTO > 5, BEHEMTCE 18%. Hi -
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Table 2.1-5 %5&5&&%6&%@%%%&&

(Unit ¢ Hundredmill Rs) f.

woyaim | wmowim |
& B RO & | MR,
- £ 3.7 15.81 8972 18.1

mxb¥- | 3038| 16.6] 1,000.0( 20.2
e MAE | 82| 108 8%6.2] 181

T. % | 458.0| 193 769.1| 156
k2 £ 1 74| 03] 605 . L2] o
¥ 0 & | 1778 75| 569.1f 1L5

2 o | 0.0  207| 757.9| 153
2.310.0|  100.0)| 4,950.0| 100.0 [
() PrESW-A/1985 B
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. MONTH-WISE -~ . .
Fig. 2.2-1° POWER CAPICITY-DEMAND (MW)
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2.2.2 XBEROHER S
RS RE VBB T 10BN (1978~1088) OREEOEHSL Fig. 2.2-3 o5
Ut e | | |

7o, Table 2.2-1 1T 1086/87 EORRBERNBETRL o

TRISEB b, RREBHEIE 20,0530 TH Y. ORI, KA 52%, KA
6%, BEH2%THot.

2—11



A4mmmw | aesoreT
006°0T
o
4
B,
i o™
e 000°02
. SLE0ATY TVARNY - :
©MSEA B oVaavM o
KON NEAVI @ SYMVHx
. NVISTAVE AL INZWNTACO
SR NOISTAIQ SOIIVIS
Ry’ o S | SOIIVLS J0 NVRNNg TVYAqEd
¥ iR _— - _ . 68-86T SONTAVINHAND
e A _ . ALIDI¥IONTY 20 SASNED : KO¥d
S 000°0¢
AVHEX/ UMD

(£8/986T n LL/9L6T)
ALIDTEIOETE X0 NOIIVYENED . €-7°C "STd




Table 2.2-1 HRBENR (1986/87)
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Fig. 2.2-4 FUEL MIX TH°POVER GENERATION
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Table 2.2-3 )(JU%E% iﬁmiﬁﬁﬁ (%LLMH)
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- 1,169 83 2,02
mwﬁmm LB s e
AOURERME s oy
- %f'; .;;‘;” f'2;482; ‘;f'i;los'-t' ;;3,5903T G

(Table 2.2- 5 ﬁ%ﬁa&%kj}% F)‘i (1/2). (2/2)) ¥ |
A&@kb@ﬁ%ﬂ?&brm WAPDAEKESCA&Tw%EE@u[%-
4,000~-5, ooonww%%%z%i’bmx%o S S 1 T R

Q) EEARERE | e

' ;h$29Jhbﬁ%ﬁ¥b%@ﬁ mﬂﬁkﬂ7¥ﬁﬁwﬁf)7%$ﬁ
©(13.75M) m@;ﬁe_;rbi—mo | . § SO

} I"]%%Ffﬂilsﬁbi_tﬁéaéh‘f:bb 45{=kuhum%%arnmwso J)%ﬁ

'.Wﬁﬁtﬁfﬁmtwhﬁéﬁkk\A#?&Jﬁ?ﬁ?ﬁ%(Mm)Tﬁ2w0
ﬁifk3~4§($§$b9%%)@ﬁ?ﬂ%a%ﬁ%é# bfh%oﬁ
(Table 2.2-6 %%E?ﬂ%’%ﬁ‘r) e



C Tblenod ok h B W W

A HYORL,

Sr. Name of Power 7! __fi " Date of: : i No. and “Total
No. St?tibﬁl'E _ R Commiss~- - - Capacity - Installed

" foning. of Units Capacity

1. Tarbela — Hay -~ 1977 2x175
- B Jure 1977 1x175
July 1977, 1x175 R
Aug. 1082 2x175 1750
Oct,. 1982 2x175
Dec.. 1982 1x175
Feb. 1985 1x175
May 1985 1x175

2. Mangla o July 1967 2x100
: o March 1968 1x100 :
 June 1969 1x100 . 800
Dec. 1973 1x100
March 1974 1x100
June - 1981 22100

3. Varsak _ ;;L: _  May léﬁéi _2x40
July 1960 1x40

S _ March 1981 2x40 e -

4. Dargai S April 1954: 4x5 20

5.. Malakand _ '_ 1938i' 3x3.2 20
| o 1951 2%5
6. Rasul s Hay 1951 2x11 22
7. Chichoki T May 1959 1x4.4
- Mallian ' ; June 1959, 1x4.4 : 13
' Aug. 1959 1x4.4
8. Shadival | June 1961 2¢6.75 13
9. Nandipur . March 1963 3x4.6 . 14
10. Kurran Garhi ':_:' Feb. ]953 4x1 4

1. Renala o 1925 - . 5%0.22 1

Total Hydel: 2897
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Tablo 2.2-5 (/2) K . 73 % W T (GaPDA)

B. THERMAL . RIS O nw).

Sr. Name of Pover . . Date of - - No. and . oTotaltooa

Ro. Station =~ -~ - Commiss~ Capacity.  Installed’

jening of Units . Capacity

1; Multan Steem o .:. o iQﬁb:, -;_ '2365“ L _2@9%.'
o Lo 163 2465 pis

2. Faisalabad Steam =~ * . _ V_IQG?; o 1366 1
S T A

3. Faisalabad Gas Turbines - 1975 226
o A 1975 2225
1975 - 1x25 200
1975 225
1975 . a5

4, Shahdara Gas Turbines IQEG B 2:13.25 35
- o 1989 . 41475 S

5. Guddu Steam i 1974 11107 640
: g o e

a0 1210

1986 1%210

6. Combustion Turbines =~ '19856 : o 1x100 o
at Guddu : 1986 o 1x100 STRRTAC
e o 400
1986 1x100 AR
1086 - 12100

7. Sukkur Steam 1965 2x12.5
1967 2%12.5 .. 50

8. Hyderabad Steam | oo1980 7.5

(Gas Turbine e 5 1x5.7
Auxiliary) 1965 123 43
o | e D

9. Kotri Gas Turbines ' 1970 1x15 N .Iédr
1970 w5
1978 o 2225
1981 2%25

2—18.



B,

~THERMAL -~

(In M¥)

Sr
Ho

- Name of Pover.
.. Station

WDé?e_qf: No. and "__7 | Total
Commiss- Capacity Installed

10.

11.
12.

13.

14.

ﬁﬁetfa

Kot Addu

“OTHERS -

¥ Derated Capacity -

‘REPCO (TAKENOVER) -

MESCO (TAKENOVER) ~

joning of Units -~ Capacity

1984 27.5Steam . - 15

1972 - 1%5.7 Gas

1973 1%12.25 Gas g8 %
1975 - 1x25 Gas

1984 - 1x35 Gas

1686 1% 100 |
1086 1x100 200
1986 1100

1986 1X100

19817~ - 1x1.5 Steam 9

1x2.0
1x2.28
1x3.30

'lgéf- ' 2x10 Stean 20

Diesel = 30

Sub-Total Thermal 24820V

919



 Teble 225 @/2) K H B & W(KESC)

Power plant B L o
Lo  Yearof  _Installed
S. No. Power Station = Commissioning . = =~ Capacity ..+ %7
R o R
1960 - T%1,25=8.75
1961 - 4X1.25=5.00 -
19640 1X1.25=1.25.

1. Dual Fuel

2. West Wharf Stean . - 1056 C@x18=30)
' "'f': ' ' 7 Rétired'in June 1987,
- 1962 2X33=66. .
3.  Korangi Thermal; Ot 1965 o 25(661=132_, _
n 1970 1X1B5=125
1977 1X125=125
4. Korangi Gas Turbine 1978 4% 25=100

5.  SITE Gas Turbine . - 1979 3X25=T5
1980 2X25=50

6.  Bin Qasin 1083 ix210=210"
" 1984 1%210=210

 Total LIS W

After retiring the West Wharf 2x15M¥ in June 1987, the total installed
capacity wes reduced to 1,108MV. | '

Table 2.2-8 FWTFHREM

KANUP 1972 13T PAEC

220
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Table 3.1 ﬁ.sxtrical_.l_)_ata" of . Peak Demand: of KESC System' -
(Without WAPDA) . % o -

1) Peak. 'Demand (Mw)l

Year . Peak demdnd.
1979 |  519.9 o
g0 | s,
81 588.
82 | e,
83 | 732
g6 | 797

' 85 R 872
1986 | - 945,

©. & . o olwio

(2) Average Annual Growth Rate of Peak D:émén'c'l;(Z) o

1980
81
82
83
84
85

1986

9 .
4 8.0
9 7.0 5.0

.9 10.7 11.5 18.5

9 10.2 10.6 13.6 8.9

0 10.1 10.3 12.2 9.1 9.4

.9 9.8 10.0 11.2 8.9 8.9 8.4

Wi v o L o W

79 30 31 82 83 84 1985

3—4 .



Table 3.2 Historical Data of Generated Energy of KESC System
(Without WAPDA) | ' ' ' |

-

() Generated Energy (GWh)

“Generated Total genefated
Fiscal | Generation by | ‘for export | energy for
year KESC plants Imports | to WAPDA KESClsystem
: I a - b . ko " d = atb-c
1979 2,764 2 17 . 2,749
so | 2,766 | 184 3 2,945
81 2788 442 35 3,195
82 3,001 487 10 3,478
83 3,556 SR/ 44 3,986
84 4,528 450 696 | 4,282
85 4,582 619 489 4,712
1986 4,772 -} 600 198 5,174

% (c): Calculated by mutiplying 1.03 to those exported to WAPDA
(See Table 3.8)

¢ Average Annual Growth Rate of Generated Energy (%)

1980 | 7.1
81 | 7.8 8.5
82 | 8.2 8.7 8.9
83 | 9.7 10.6 11.7 14.6
84| 9.3 9.8'10.3 11.0 9.9 |
85 | 9.4 9.9 10.2° 10,7 8.7 10.0
1986 | 9.5 9.8 10.1 10.4 9.1 9.9 9.8

‘1979 80 81 82 83 84 1985



Table_B,B ‘Historical Data of Sold Energy of KESC;Systemﬁ“

(Without WAPDA)

(1) Sold Energy (GWh)

. .| Exported to Sales without;

#Total sales | WAPDA VAPDA ..
Year:‘ (GWh) | "'(Gﬂh) _(ewm)
1979 2,191 - 16 2,175
80 2,147 3 2,164
81 . 2,500 34 2,466
82 2,59 9 2,587
83 3,032 43 2,989
84 .. 3,872 675 3,197
85 4,064 475 3,589
1986 4,155 192 3,963

% Total sales include #he free electricity to staff, but do

not include those exported ‘to WAPDA (See Table 3.8) .

(2) Average Annual Growth Rate of Sold Enefgy (%)

1980

81

82

83
84
85

1986

80 81 .

82 83 . 84

-1.4
6.5 15.0
5.9 9.8 4.9 |
8.3 11.7 9.8 15.6
8.0 10.5 - 11.7. 11.2 6.9 .
8.7 10.9 10.5. 11.5 9.6 12.3
8.9 10.8 10.0 1.3 9.9 11.3  10.4
1979 ' 1985



Table 3.4 Hi9t0r1§51 Data of Imstalled and Actual Capacity
of KESC Power Plants

Name of power plant 1979 ~ 80 81 - 82 83 84 85 1986

 Dual Fuel 15 3 | 15

1" 1 1] i n H PR

11 11

West Wharf o o 96 u " " " 96 | 96 66
o : © g0 o | 7% 49 50
Korangi T. . 382 . . 382 382 382 382 382 382
. 300 . 320 296 340° 357 382 376
Korangl G'T' .. . . 100 . 7] : .ll -H 1 1 " 1_00
80 : 80

SITE G.T. - = 125 " N | w125
' 100 100

Bin Qasim 0 S 420 . 420
420 420

Total - : 718, 718 718 1138 1138 1138 1108

5717 591 567 1631 1042 1042 103%

Notes: - {1) . The .installed capacity of gas turbines is at ISO

conditions.

(2) wupper

lower
. Upper side indicates "installed capacity".

. Lower side indicates "actual capacity".
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Fig. 3.1
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1. 1In the installed/actual capacity, import from KANUPP (max.

83 MW in 1986) and PASMIC (max: SO MW in 1986) is not

inc

Juded.

include export to WAPDA.

Maximum demand shows that of the KESC system but does not



| Residen~ |

‘Table 3.5 Pattern of Consumption

(Percentage of total)

1986

© 35.88

* Bulk supply covers the sales energy to WAPDA, KANUPP, PASMIC

governmental - and construction use.

3—-9

| Agricul~| Public |*Bulk

Year |tial ' Commereial Industrial ture Lighting| Supply | Total
19791 34.11 20,60 | 41.47 0.51 1.33 1.98 { 100.00
1980 35.05 | 19.49 43.68 0.42 | 0.84 | 0.52 |100.00
1981 35.45 | 18.51 41,93 0.40 | 1,13 [ 2.58 | 100.00
19827 | 36.02 19.42 40.18  {  0.50 .16 2.72 | 100.00
1983 36.35° |  18.54 " 39.47 0.43 | 0.93°| 4.28 | 100.00
1984°| 31.26 | 15.06 -|° 34.84 0.3% | 0.8 :| 17.70 | 100,00
19857 33.66 |  16.11 3468 | 0.49 | 0.99 | 14.07' ] 100.00

17.51 37.77 0.46 0.87 7.51 | 100.00



Table 3.6 Power'Losé-oE KESC System

£ (1) x| *®

Cenerated | Station Imﬁo:;a& Total Exported . Line Total
energy . | use . . e_né;:gy sales | to WAPDA loss loss
Year Gwh Gwh ~ Gwh. | Gwhi| ewh. | oz [ %
o a b 4Ic.- 4 e. . | E.]. .8
1070 | 2,764 | 171 2 {2,101 ] 16 | 15.6 | 20.1.
80 | 2,764 161 184 2,047 o3 [ 230 | 27.2
81| 7,788 161 - 442 | 2,500 3 | 18.7 | 22.8.
82| 3,001 | 167 | 487 | 2,5% 9 [r2n9 | 26.0
83| 3,55 | 239, | 474 | 3,032 43 | 20.2 |- 25.0.
‘4| 4,528 | 00 | 450 |3,872| 675 9.7 | 2.4
gs | 4,582 | 305 | 619 | 4,064| 475 .| 18.6 } 23.8. -
1986 | 4,772 314 600 | 4,155 192 | 18.5 | 23.4

(1) = Total sales include .free electricity:to. staff.
* (2) : System loss means the loss without statiom use and WAPDA.
% (3) : Total loss means the loss with station use but without

WAPDA.

Line loss (f) and total loss (g) are determined according to the

following formulas.

d -e
a+c-~-b~ex 1.03

(f) = 1 -

- _ d - e
(g) = 1 a+c-ex 1.0}

1.03 is the coefficient to convert the exported power to WAPDA

to the generation power side, assuming a system loss of 3%.

3—10



Table 3.7 Historical Data of Load Factor (Without WAPDA)

'-;;ij?eak"demaﬁd Power gemeration | Load factor

.Ygar‘_:": L W) : (GWh) ' 3
t979 | oste.e T 2,79 60
g0 | sa0.0 2,965 62
81 588.8 - © 3,195 | 62
82 | = 618.0 3,478 64

83 | 732.0 3,98 62

84 797.0 | 4,282 61
85 | 8120 | 4,712 63
1986 | = 945.0 ﬁ 5,174 ' 63

Peak demand and power generation do not include those exported

to WAPDA. (Refer to Tables 3.1 and 3.2).



Fig. 3.2-1 Daily Load Cutrve of KESC System (Summer)
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Fig. 3.2+2 Dailly Load Curve of KESC System (Wintetr)
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Table 3.8 ‘Historical Data on Power Exchange with WAPDA

(1) Export and Import of Enmergy to/from WAPDA (GWh)

: Exported to

_ Imported from

o Year WAPDA WAPDA
S1979 16.14 0.68
1980 . 3.25 16,27
S 1981 33,60 8.96
- 1982 9,33 7.87
1983 43.08 6.05
1984 675.48 0.97
1985 C 474,66 0.55
1986 192.27 5.7t
(2) - Peak Demand with/without WAPDA (MW)
1984 1985 1986
With Without | With Without | With Without
exports | exports | exports | exports | exports | exports
to WAPDA | to WAPDA | to WAPDA | to WAPDA | to WAPDA | to WAPDA
System peak 1,036 797 1,042 872 1,033 945
demand '
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Table 3.9. Historical Data on Energy Supplied by KANUPP

and PASMIC
‘Pdwer sources - ' S - -Cagaéitz
Karachi Nuclear Power Plant (KANUPP)' : _ SR 125 MW

Pakistan Steel Mill Corporation (PASMIC) i 165 MW

* Capability is assumed to be about 70 ~ 80 MW.

Supply of.Energy (GWh) to KESC

Agencies =~ 1983 1984 1985 1986
KANUPP . 188 . 219 378 441
PASMIC 280 230 241 153
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198642 6 ANERENKE SCBHIBRMOBMBEI RO L BV CH B,

331 BEEUE |
BEFE » i, 2RHEARE 113U H 5, FEI Table 3.10-10 259,
198746 Alown A b « 77 FEAT IMUX 2EDBEL ¥ NickER, SRIFAR
1, 1080 L 72

33.2 wmBH |
RATERME 220KV, 132kVR Tt GOKVOBERRIN 520, £k 526knTH B o i
it Table 3.10-2-1) Ot &Y,

K

3.3.3 BRI |
BEH 3P, SREREE 2,605WATH 5,
© BHEIE Table 3-10-2-11) DY,

3.3.4 FAHN

REBFEET 1KY, &F 400%;530
SEMALE Table '3.‘1o-_2-'ﬁi) DEeHh,

3-19



Table 3.10-1 Electrical Facilities of KESC as of 30/6/1986 .

Power Elant

| Cyearot  Installed
S, No. Power Station Commissioning ' Capacity
(W)
1. . Dual Fuel -~ ~7-1960- - i 7'x 1,25 =8.75
1961 4% 1.25 =5.00
1964 1 x 1.25 = 1,25
2. West Wharf”Steaﬁ ©oo: 1956 i {2 x5 =300
| | _ Retired. in June 1987.
1962 2 x 33 =66
3. Korangi Thermal : 1965 2 x 66 = {32
1970 S 1 x 125.=:125
1977 1x 125 = 125
4, Korangi Gas Turbine 1978 4 x 25 = 100
5. SITE Gas Turbine : 1979 3 x'gs = 75
1980 2 x 25 = 50
6, Bin Qasim 1983 1 x 210 = 210
1984 1 x 210 = 210
Total 1,138 MW
(1,108 MW)

After retiring the West Wharf 2 x 15 MW in June 1987, the total

installed capacity was reduced to 1,108 MW.

3-20



.~ Table 3.10~2 ‘Electrical Facilities of KESC as of 30/6/1986

i>,.ﬂitaﬂsm§$§i9n:liné length - (km)

Chee Baluchistan

:Lineﬁ,L_ : (Vinder, Uthal

‘ﬁdiﬁaéé Kafaphi. and Bela) Total
220 kv . 68 - 68
B2k 208 157 365
66 KV 93 - 93
TOTAL 369 157 526

ii) Grid sration capacity (MVA)

S. No. - Grids " Nos. 220/132 kV 132/66 kV 132/11 kV 66/11 kV
A. . Rarachi B | o
1. 220/132/11 KV 3 1,000 - -

2. 132/66/11 kv s - 390 -
3. 132/11 kv 11 - ~ 760
4, 66/11  kV.. 9 . - - -
B.. - Baluchistan - S
1. 132/11 V. &= - 60
Total number = 31 e
T@tal.éapaci;y.é 2,605 ﬁVA
iii) ﬁiétriﬁﬁtién system
Description
11 kV  Overhead Km 769
11 kv :.Undérgrouﬁ& km 1,841
400°V . ‘Overhead kn 6,036
400 V- Underground Ckm 361
11 kv Distribution sub-stations Number 2,956
A1 kv Distributibhxcapaéity'3*' MVA -=1,692;010
Street Lights - Number 109,410
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