promoted after secutihg the work space by retaining the
~ ground through use of steel sheet piles. Prior to the

retaining work, shore struts should be tentatively provided.
(3) Drainage work

Because of the high gfound vater level at this site,
drainage wofk is essential duringrthe excavation and
dismantling work. Normélly, althbugh drainage by using
&rainage pumpslis Suffiéient iﬁ cases whese ﬁhe excavation
:areé is small, the site area required that &rainage be
executed by_meané of wélls, particularly during excavation
of-fbundations for the main powerhouse building, boiler
structure, chimney, etc,, in caée the excavation area is

lafge.
4) .Piling work

For thé méin powerhouse building, boiler structure, chimney
and other heavy structures, 600 mm diameter steel pipe piles
should be used, and 400 mm diameter concrete piles adopted
for other structures., Piles having a léngth of about 30 m
will be driven in so as to firm the consolidated clay

stratum.
(5) TFoundation concreting work

All materials for concreting work can be pfocured in

Pakistan. However, since a space sufficient for installing
the concrete batcher;ﬁlant is not available within the site,
this plant éhpuld be installed outside the plant site. As a
result, it will be necessary ﬁo procure ready-mix concrete
trucks, no doubt from an outside country. As for the concrete
batcher plant, it would be most effective if a part of the

KSY site could be leased for installation of this plant.
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Table 6.7-1 COMPARATIVE EVALUATION ON STACK

- CONCRETE STACK

STEEL STACK

COST of work

100 (Normarised)

120 (Normarised)

TERM of work 140 days 160 days
AREA of work 28m x 28m “A2m % 42m
EVALUATION RETTER GOOD_

6-58










Chapter 7. COST ESTIMATION

The optimum development plan of the West Wharf Thermal Power Plant
Project envisages to construct two (2} sets of 200 MW oil fired thermal

power generating unit, ..

The construction cost is estimated based upon the optimum development
plan by assuming reconstruction of the existing West Wharf Power Plant
‘and  accarding to the equipment specifications cited in Chapter 6 of

this report,

_The construction cost listed below contains the equipment cost, erection

cost, engineering fee, contingency, etc., whilé the equipment cost for

two (2) sets of 200 MW thermal power generating unit and 220 kV

transmission facilities is as listed in Table 7~1 and 7-2.

These costs have been estimated, based on the average costs in Japan,
with reference of tender prices of the similavr equipment in Pakistan,
local material acost, local labour costs, ete., furthermore, conmsidering
the additional costs due to reconstruction of the existing power
stations, such as disméntling of the !'B" and "BX" power station, removal

and rebuilding of the existing facilities, etc,

The estimated construction costs are summerized as follows.

71



(1) West Wahrf Thermal Power Plant

200 MW oil fired thermal power generating upit

Units No.l1 and No.2 construction cost x 106 ¥

Foreign

currency

No.1 Units
.22,386.75
( 3,022.21)

(x 10° Rs.

No.2 Unit

15,686.03 .

(2,117.62)

1Rs = 7.4074%)

* Nos.t and 2
38,072.78 x 10%
- {5,139.83 x 106Rs)

Items

200MW power .

15,002.10 12,897.90 27,500.00
equipment
Civil works 2,574 .06: 1,718.94 4,293.00
Substation 2,520.00 2,520.00
Consultant fee &  2,290.59 1,069.19 3,359.78
contingency

No.1 Units No.2 Unit. Nos.1 and 2
Lacal 4,184.39 3,345.48 7,529.87 x 106¥
currency { 564.89) (0 451.64) (1,016.53 x 1O6Rs)

Items

200MW
power plant 1,376.35 1,188.65 2,565.00
erection fee
Civil works 1,663,23 1,451.27 3,114.50
Substation 68.00 ' 68.00
erection fee :
Consultant fee & 1,076.81 1,782.37

contingency

705.56



(2} 220 ¥V transmissio and substation facilities, construction cost

(Baldia G/S - West Wharf Power Plant} (IRs = 7.4074%)

Foreign currency 2,203.0 x 10%  (297.4 x IOGRS)
(equipment, material)
Local currency 585.9 x 10%% (79.1x 106Rs)
" {erection)
(3) Total construction cost
. . 6 6
Foreign currency 40,275.78 x 100¥  (5,437,24 x 10 Rs)
Local currency 8,115.77 x 106¥ (1,095.63 X 106Rs)






CIVIL WORK
BOILER
TURBINE
ELECTRICAL
SUBSTATION
SPARE PART
TOTAL

CIVIL WORK
BOILER
TURBINE
ELECTRICAL
SUBSTATION
SPARE PART
TOTAL

. CIVIL WORK

BOILER
TURBINE
ELECGTRICAL
SUBSTATION

SPARE PART.

TOTAL

F/C

2674.086
6184.60

6866,00 -

3212.40
'2520.00
160.10
20096.16

¥/C
347.60
699,92
790,43
433.617
340.20
101.26

2712.98

¥/C
20,59
41.48
46.84
25.70
20.16
6.00
160.77

Table 7-1

UNIT 1
L/C

1663.23
637.90
433.3b6
305,10

68,00

3107.5b8

UNIT 1
L/C

224.64

86.12
58,50
41.19

9,18

0.00°

419.52

‘- UNIT 1

L/C
13.31
5.10
3.47
. 2.44
0.54

0100 "

24,00

| WEST WHARF THERMAL POWER PLANT PROJECT
'FEASIBILITY STUDY
EQUIPMENT & ERECTION COST

YEN EQUIVALENT COST (x10®YEN)

TOTAL

4237,29
5822.50
6288.35
3517.50
2586, 00

750,10
23203.74

F/C

1718.94 "
1 4690.80°

5089.00
2473.30

644.80
14616.84

UNIT 2,
L/C

1461.,27
577.10
376.65
234.90

2639.92

RUPEE FQUIVALENT COST (x106Rs)

TOTAL

572.03"

186,04
846,93
474,86
349.38

101.26°¢

3132.861

DOLLAR

TOTAL

33.90

46.58
50.31

28.14 .

20.70
.00
185,63

F/C
232.06
633.26
687.02
333.90

0.00

87.05

1973.28

UNIT 2
L/C

195.92

77,91

50,46

31.71

0.00-
0.00

356.39

TOTAL

3170.21
6267.90
5465.65
2708,20
0.00
644,80
17256.176

1 Re= 7.4074%

“TOTAL
427.98
Ti1.17
137.86
365.61
0.00
87.056
2329.6G6

EQUIVALENT COST (x1043) 1 §=12%6 ¥

¥/C

13.76

37.53
40,71
o 19.79

0.00

- B.16
116.83

UNTY
L/C
11.61%
4.62
3.01
1.88
Q.00
0.00
21,12

2
TOYAL
26,36
42.14
43.73
21.67
0.00

"B.16.
-138.05

F/C

4293,00
9876.40

10944.00
5685.70

- 2620.00

1394.90
34713.00

F/C
579.56
1333.18
1477.44
167.57
340.20
188,31
46686.26

F/C
. 34.34

79.00

87.655
46.49
20,16
11.16

277.70

TOTAL
L/C

3114.560
12156.00
810.00
540,00
68.00
.00
6747.50

TOTAL

L/C
420.46
164.03
109.38
72.990
9.186
0.00
T715.81

TOTAL
L/C
24,92

9.72 -

G.48
4.32
0.54
Q.00

45.98

TOTAL

7407.50
-11090.40
11754.00
6225.170
2588.00
1394.90
40460.50

TOTAL
1000.01
1497.21
1566.79
840.47
349.38
188.31
5462.1717

TOTAL
59.26
88.72
94.03
49.81
20.70
11.16

323:68






Table 7-2

_WEST WHARF P.P, UNITS 1 & 2 CONSTRUCTION COST

220 kV Transmission Line

Toreign Local
Currency Curvency Total
220 kv x10° ¥
Transmission 2,203.0 585.9 2,788.9
Line : : x10 “ Rs
297.4 79.1 _ 376.5

(1 Rs = 7.4074%)












Chapter 8. IMPLEMENTATION SCHEDULES

The implementation schedule for the optimum development plan described

in Chapter 5 is as attached in Fig. 8-1.

In this schedule, the first unit of 200 MW termal power plant . is
envisaged to be completed at the end of 1992, and the second unit at the

end of 1994, which is two years after completion of the first unit.

This schedule is based upon Development Plan A, which means that
construction work of the first unit should start with the "BX" station

in operation.

Decommissioning and dismantling of the "BX" station will be commenced
after the 220 kV transmission line will have been connected from the

Balodia G/S to West Wharf P.P.

In order to realize completion of the second unit within two (2) years
after the first unit, the construction work should be carried ocut by the
same contractor. Moreover ,the loan agreement should be arranged in the
same package with the first unit,so as to save time for selection of a
new contractor, to prepare another loan agreement, tc carry out
equipment design and manufacturing as well as to enable shortening of

the dismantling time of the "BX" station.

Construction Schedule Key Dates:

(1) Detailed Design Completion Jan., 1989

. (2) Contract with Erector Oct., 1989
(3) Comstruction Start _ Nov., 1989

[8-1



(4

(5)

(6)

(7)

220 kV Transmission Line

Completion

-Start of Bismantling Work of

"B" and “BX" Statioms

First Unit Commissioning

Second Unit Commissioning

Jan.,

Feb.,

Oct.,

Oct.,

1999
1990

1992

1994
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Chapter 9. . FINANCIAL AND ECONOMIC ANALYSIS

The purpose of this chapter is to prepare the financial projections and
to apply benefit cost methodology in order to evaluate the financial and
economic viabilities of-the‘proposed project. The criterion used in
this appraisal is the Internal Rate of Return for the power benefits

expressed in terms of sales value of energy.
9-1 Financial Projections-

Financial projections are made in line with the KESC's formula .

appeared in '"PC-1 PROFORMA FOR EXTENSION OF BIN QASIM THERMAL POWER
" STATION 200 MW UNIT-5, September — 1985" as reqguired by the KESC.

Assumptions and basis of the financial projectiéns are presented in

Table 9-1.

With respect to the selling rate of the energy, the present fuel
adjustment charges of Paisa 76.7/KWH are assumed to continue.
throughout the project. life; whereas the base rate assumptions were
elaborated to .attain the financial situation where the sales
revenue accrual to the project can fipance the costs involved and
give rise to an appropriate amount of met profit. The amount of
internal funds for financing the project was assumed at about 25%
of the total project costs, which was suggested by the Asian

Development Bank.

Escalation rates during construction are assumed as follows:



Year Escalation rate

L.C.
- 1988-89 ' . : 7.0
1989-90 . 10.7
1990-91 ‘ : 18.5
1992-92 ‘ 26,8
1992-93 : 35.7
1993-94 45,2
1994~95 55.3

Cost ‘estimation and distribution schedules, amortization schedules

- for foreign and local loans, and the forecast profit and loss

account- for.the service lifes of UNIT—] and INIT-2 are presented in

Tables 9-2 to 9-9,
Financial Analysis

Financial Internal Rate of Return of the project from the viewpoint
of all the financing agents {(foreign and local loans and self~
financing) was calculated for the combined financial benefits and
costs streams of Units 1 and 2 on the cash flow basis. The cash
flows of financial costs and benefits for Units 1 and 2 are . =
presented in Tables 9-2, 9-5, 9-6 and 9-9, and summarized in Table
9-10. Table 9-11 shows the combined financial benefit cost streams
for the entire project 1life and calculated NPV of Rs.2,934.46
million at the discount rate of 117 and the FIRR of about 17.3%,
based on the assumptions of selling rate of energy presented in’

Table 9-1.

Tables 9-12 and 9-13 are for the case where the base rate of the
tariff is assumed to be fixed at Paisa 113.65 of 1992/93‘throughout
the service life, and the FIRR of about 14.0% is obtained.



Reonomic Analysis

Economic Internal Rate of Return of the project from the viewpoint
of the Pakistan's national economy was calculated by applying
economic costs instead of the financial costs used in the financial
analysis. The economic costs of the project were prepared by
deducting the transfere component within the economy; namely Import
Duty and Agency Commission & W.P Fund (see tables 9-2-and 9-5). It
should be noted that the tax component of the expenditure item of
"Tnsurance, Repaires & Maintenance, Rents, Rates and Taxes and
other expenses' was ignored because of the technical difficulty and

its negligible importance.

in theory, economic benefits of a power.generation projéct-is to be
measured by the identified social costs of not meeting the amount
of power demand attributable to the project. In practice, however,
these social costs are not objectively identifiable, and therefore,
the revenue from sales of the energy is used as the-ﬁroxy for the
economic benefits. In the present economic analysis, econoﬁic
benefits are thus measured by the revenue of energy sales; same as
the financial benefits. It should be understood, however, that the
actual economic benefits would certainly be far greater than the

amount of the sales revenue.

Tables 9-14 presents the economic benefit cost streams of Units 1

and 2 and table 9-15 shows the combined benefit cost streams with

the calculated NPV of Rs.4,850.48 and EIRR of about 24.1%. Tables 9-

16 and $-17 are for the case where the base rate of the tariff-is

agsumed to be fixed at Paisa:113.65 of 1992/93 throughout the

service:1ife. “The obtained EIRR.of.about 19.9%, which should be

‘understood as a minimum figure, and still exceeding the country's

6pportunity:cost.of-capital of 11%, safely leads to the conclusion

that the present project is economically feasible.



1.

10.

11.

12,

Table 9-1

400 MW WEST WHARF, THERMA)L, POWER STATION

ASSUMPTION BASIS

Name of the Project
Piant.Capacity

Prime movers

Service life
Available capacity
Annual plant factor
Auxiliary consumption
Trans. & dist. losses-
Thermal efficiency:
Specific fuel consumption
Type of fuel

Cost of project:

Foreign (Million Rs)
Local {Million Rs)

Total . (Million Rs)

West Wharf Thermal Power Station

400 MW

(200MWx2)

Steam Turbines.

20 years (both Unit-1 and Unit-2)

857 (Stoppage for maintenance 15%)

- 60%

6%

16%

377

226 gram/kwh

Heavy oil (furnace oil)

(Unit-1)
3,032.60
3,116.62
6,149.22

{(Unic-2)
2,119.91
2,432.64
4,552,55

- {Total):
5,152.51
.5,549.26
©10,701.77



Financing

(Unit~1) {(Unit-2) (Total)
Foreign loans/fcredits . (M.Rs.)  3,032.60 2,119.91 5,152.51
Consortium Bank Loans (M.Rs.)  1,564.55 1,288.56 2,853.11
Self-financing (M.Rs.)  1,552.07 1,144.08 2,696.15
Toral (M.Rs.)  6,149.22 4,552.55  10,701:77

Repayment of loans: _
Foreign loans (Unit-1) 24.5 years including 4.5 years grace period

" (Unit-2) 23.5 years including 3.5 years grace period

15.

16.

17.

18.

- 19.

Local loans
Rate of interest

Selling rate:

Base rate

Fuel adjustment charges -

Cost of fuel:

Residual o0il (Furnace oil)

Salaries & wages

Qther benefits

" 15 years including 4 years grace period

11.0%
11.351%

On Foreign Loans

On Tocal Loans

1992-93 Paisa 113.65/KWH

1993-94 Paisa 136.38/KWH 207 increase
1894-95 Paisa 150.02/KWH 107 increase
1995-96 &

onwards Paisa 150.02/KWH -

Fixed at Paisa 76.7/KWH

@ Rs.1,643/~ per M.Ton (No escalation)

As assumed in PC-1 PROFORMA for
Extension of BIN QASIM Thermal Power
Station 200 MW-5, September ~ 1985.

(15% escalation each year)

357 of salaries & wages

9-5



20.

21.

22,
23,

24,

25,

26,

Insurance, repair &

maintenance, rents, rates

& taxes and other:

. expenses

Transport

Provision for fire &

machinery breakdown fund

Depreciation

Additional depreciation

Administration & general

and Billing expenses

Transmission and distribu-—

tion expenses

As assumed in PC-t PROFORMA' for
Extension of BIN QASIM Thermal Power
Station 200 MW-5, September - 1985.-

(15%Z escalation each year)

5% on 907 (scrap value 10%)
or (4.5% on total cost)

1st year Nil
2nd year 10% of normal depreciation

3rd year 20% o

4th year 307 "
5th year &
onwards 407 "

5% of Revenue from base rate

25%Z of Revenue from base rate



2004V _WEST WHARF THERMAL POWER STATION UNIT-1

Table 9-27
COST ESTIHATION AND DISBURSEMENT SCHEDULE
Haterial Material 1938-89 1939-90 1990-91 . - 1881-92
Deseription % Services [ & Services | Total F.C. L.C. Total F.C. L.C. Total F.C. L.C. Total F.C. L..C. Total
Foreign Local -

1. Civil Yorks 347.50 224.54 572.03 69.50 44.9 114.41 139.00 39.81 228.81 104.25 67.36 171.581
2. Boiler Plant 699,92 86.12 786.04 69.99 $59.99 279.97 34.45 314.42 244 .97 30.14 275.11
3. Turbine Plant 790,43 58.50 848.93 79.04 79.04 316.17 23.40 339.57 ° 276.65 20.48 297.12
4. Electrical Equipment 433.67 41.19 474.86 43.37 43.37 173.47 16.48 189.95 151.79 14.42 166.20
5. Sub-station 340.20 9.13 349.38 34.02 34.02 136.08 3.67 139.75 - 119.07 3.21 122.28
6. Spare Parts 101.28 101.26 45,57 45.57 45.57 45,57

7. Ocean Freight 86.4% Included in above items 0.00
8. Import Duty 855% 1,492.14 1,492.14 671.46 671.46 671.486 871.46
9. Consultants Eng. Services 164.97 32.67 197.64 32.99 6.53 38.53 24.75 4,90 29.65 49.49 9.30 59.29 41.24 8.17 49.41
10. Training 7.16 . 4.05. 11.21 3.58 2.03 5.80 3.58 2.03 5.60
11. Escalation(on item 1 to 10) 305.69 305.69 .00 3.49 3.49 a1.907 91.07 . 151.19 151.19
12. I. D. C. 11% F, 11.315% L 733.64 733.64 3.24 3.24 36.55 36.55 186.52 186.52 384.41 384.41
13. Departmental Expenses 3.24 16.20 19.44 0.81 0.81 4.05 4.05 1.62 4.86 5.48 1.62 4,86 6.48
14. Contingency (5% on 144,26 112.70 256.96 1.65 0.33 1.98. 16.03 2.86 18.7¢ 57.17 47.11 104.27 43,36 48.42 97.178
Total 3,032.60 3,116.62 6,149.22 34.64 10.91 45.56 336.70 896.56 433.26 1.,202.11 1,180.66 2,332.77 1,038.090 1,406.15 2,444.24




Table 9-2°, __ 2004¥W YEST WHARF THERMAL POYER STATION UNIT-1
COST ESTIMATION AND DISBURSEMENT SCHEDULE
: (Unit : ¥illion Rs.)
Material Haterial 1888-39 1989-90 1990-91 1991-92 _ 1992-93
% Services | & Services | Total F.C. L.C. Total F.C. L.C. Total F.C. L.C. Total F.C. L.C. Total F.C. L.C. Total
Fareign Local
347.50 224.54 572.03 69.50 44,91 114.41 139.00 89.81 228.81 104.25 67.36 171.61 34.75 22.45 57.20
699.92 386.12 786.04 §9.99 £9.99 279.87 24.45 314,42 244.97 30.14 275.11 104.99 21.53 126.52
790.43 58.50 848.93 79.04 79.04 316.17 23.40 339.57 276.65 20,48 297.12 118.56 14.863 133.19
433.67 41.19 474,36 43.37 43.37 173.47 16.48 189.95 151.79 14.42 166.20 65.05 10.30 75,35
340.20 9.18 349.38 34.02 34.02 136.08 3.67 1393.75 - 119.07 3.2 122.28 51.03 2.30 53.33
161.26 101.26 45,57 45.57 45.57 45.57 10.13 16.13
Included in above items 0.00
1,492.14 1,492.14 ' 671.46 §71.486 671.46 671.46 . 149,21 149.21
5 164.97 32.87 197.64 32.99 5.53 38.53 24.75 4.80 29.65 49,49 9.80 59.29 41.24 8.17 49.41 16.50 3.27 19.76
7.16 4,05 11.21 _ 3.58 2.03 5.80 3.58 2.03 5.60

10) 305.69 305,69 0.00 3.49 3.49 1,67 91.07 . 151.19 151.19 59.95 59.95
L 733.64 733.64 3.24 3.24 36.55 36.55 186.52 186.52 _ 384.41 384.41 122.92 122.92
3.24 16.20 19.44 0.81 0.81 4.05 4.05 1.62 - 4.86 6.48 - -1.82 4.86 6.48 1.62 1.82
11} 144.26 112.70 256,96 1.85 0.33 1.98. 16.03 2.66 18.70 57.17 47.11 104.27 49,38 48.42 97.78 20.05 14.18 34.23
3,032.580 3,116.62 6,149.22 34.64 10.91 45.56 336.70 96.56 433.26 1,202.11 1,180.66 2,382.77 1,033.09 1,406.15 2,444.24 421.06 422.35 843.41
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Table 9-5 200MW YEST WHARF THERMAL POWER STATION UMIT-1

PROFIT & LOSS ACCOUNT
1992/93 - 2012/13

215,

Description 1992-93 1993-94 1994-95 1995-98 1996-97 1997-98 1998-99 1§ 1999-2000 | 2000-01 2001-02 | 2002-2003 | 2003-04 2004-05 H
' (9 Months) : . : ‘ n
Units Generated HVH 788,400 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,061,200 1,
Units Sentout HWH 741,096 988,128 488,128 988,123 083,128 088,128 988,128 088,128 938,128 388,128 988,128 088,128 938,128
Units Sold Wi 622,521 330,028 330,028 830,028 830,028 830,028 330,028 830,028 830,028 830,028 830,028 830,028 330,028
“Average Selling Rate: _ _ '
a) Base Rate Ps/KWH 113.65 136.38 150.02 150.02 150,02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 156.02
b) Fuel Adjustment Ps/KWH 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.17 8.7 76.7 76.7
¢) Total Selling Rate Ps/KVH 190.35 213.08  226.718 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72
Revenue from Sale of Energy: o ' . ' ?
a) By Base Rate Million Rs 707.49  1,131.99 - 1,245.19 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 |
b) By Fuel Adjustment Million R 477 .47 636.563 636.63 636.583 636.63 836.63 836.63 636.63 636.63 £36.83 636.63 636.63 636.63
c¢) Total Revenue Million Rd 1,184.97 1,768.62 1,881.82 1,881.84 1,881.84 1,881.84 1,381.84 1,881.84 1.881.84 1,881.84 1,881.834 1,881.34 1.331.34 1
EXPENDITURE
~ Fuel - Quantity L M.Ton [178,178.40 237.571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237
- Amount illion Rl 292.75 390.33 390.33 390.33 390.33 390.33 390.33 390.33 390.33 390.33 390.33 - 390.33 390.33
- Salaries & WYazes Eillion Rs 4,28 §.55 7.53 8.66 -9.96 11.46 13.17 15.15 17.42 20.04 23.04 26.50 30.47
- Other benefits illion RS 1.50 2.29 2.84 3.03 3.49 4.01 4.91 - 5.30 G.10 7.01 8. 00 9.27 16.67
- Insurance, Repaires & '
Maintenance, Rents,
Rates & Taxes and : ' : : : : -
other expences Million Rs 11.980 18,29 20,99 24.14 27.76 31.92 36.71 42.21 48.55 55.83 64,20 73.83 84.91
- Transport expenses Million R 4.76 7.30 - 8.40 9.85 11.10 12,77 14.68 16.89 19.42 22.33 .. 25.68 29.53 33.96
~ Provision for fire & : o o . ‘ )
. Machinary breakdown fund Hillion Rs - 3.90 5.20 5.20 5.20 - 5,20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20
- Depreciation Million Rs 207.54 276.71 276.71 276.71 276.71 . 276.71 -276.71 276.71 276.71 276.71 276.71 276.71 276.71
- Additional depreciation Hillion Rs 27.67 55.34 83.01 110.69 110.69 . 110.69 110.69 110.69 110.69 110.69 110.69 110.69
- Interest on foreign loans illion Ry 241.51 329.86 324.42 318.36 311.62 304.12 295,77 . 286.48 276.14 264.63 251.82 237.58 221.6%
- Interest on local loans Million R 127.28 177.02 176.85 175.20 169.90 161.06 15G. 46 133.63 ~ 125.42 110.87 94,290 75.83 55.35
- Adninistrative overhead Million RS 35.37 56.60 62.26 . '62.26 62.26 62.26 - 82.26 52.26 62.26 . 62.26 62.26 82.2% 62.26
~ Transmission and distri- _ S _ BT o S '
bution exrenses Million Ry 132.66 283.00 311.30 311.30 311.30 311.30 311.30 311.30 311.30 311.30 311.30 311.30 311.30
- Agency commission & R : Lo o . S S : R
¥.P. Fund Million R 12.16 18.78 23.99 - 21.40 19.15 20.00 20.99 22.07 23.23 24.43 25.83 27.28 28.83
TOTAL EXPENDITURE 1,075.57 1,599.56 . 1,865.94 1,689.27 1,709.47 1,701.83 1,692.80 1,683.22 1.672.76 _1.661.48 1,649.34 1,636.29 1.622.36 1
MET PROFIT/ (LOSS) 109. 40 169.06 . 88 - 192.57 172.37 - 180.01 188.94 . '198.82 - 209.07 220.36 232,50 245.55 259, 48




1997-98 | 1998-99 | 1999-2000 | 2000-01 { 2001-02 | 2002-2003 | 2003-04 | 2004-05 | 2005-06 [ 2006-07 | 2007-08 | 2008-09 | 2009-10 | 2010-11 | 20i1-12 | 2012-13 TOTAL
: . _ {3 Honths) 20years

1,051,200 1,051,200 1,051,200 1,051,200 1.051,200 1.051.200 1,051,200 1,051,200 1,051,200 1.051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 262,300 21,024, 000

988,128 988,128 083,128 988,128 988,128 988,128 988,128 988,128 988,128 983,128 988,128 983,128 988,128 988,128 988,128 247,032 19, 762, 560

830,028 830,028 830,023 830,028 830,023 830,028 330,028 830,028 830,028 830,028 830,028 830,028 330,028 330,028 830,028 207,507 16, 600, 550

: 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150,02 150.02 150.02 150.02 147 .64

76.7 76.7 76.7 76.7 6.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.70

: 22R.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 926.72 926.72 226.72 226.72 226.72 226.72 226.72 224.34

1.245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 311.30 24,564.50

: 636.63 636.63 636.63 636.63 636.63 636.63 836.63 636.63 636.63 £36.63 636.63 636.63 636.63 636.63 636.63 159.16 12,732.62

1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1.381.84 1,881.84 1,881.84 1.881.84 1,881.84 470. 46 37,297.12

' 237,571.20 237.571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237.571.20 59,392.80 4,751, 424.00

| 390. 33 390.33 390.33 390.33 390.33 390.33 390.33 390. 33 390.33 390.33 390.32  390.33 390.33 390.33¢  390.33 97.58 7,806.59

11.46 13.17 15.15 17.42 20.04 23.04 26.50 30.47 35,04 40, 30 46.35 53.30 61.29 70.49 31.06 23.30 605. 37

4.01 4.61 5.30 6.10 7.01 8.086 9.27 10.67 12.27 14.11 16.22 18.65 21. 45 24,67 28.37 3.16 211.88

31.92 36.71 42.21 48.55 55.83 64,20 73.83 34.91 . 97.64 112.29 129.13 143.50 170.78 196.39 225.85 64.93 1,686.70

12.77 14.68 16,89 19.42  22.33 © 25.68 26.53 33.96 39.06 44.92 51.85 59. 40 68.31 78.56 90,34 25.97 674.68

5.20 5.20 5.20 5.20 5.20 5.20 5.20 1 5.20 - 5.20 5,20 5,20 5.20 5.20 5.20. 5.20 1.30 104.00

276.71 276.71 276.71 276.71 276.71 276.71 276.71 276.71 276.71 276.71 276.71. 276.71 276.71 276.71 276.71 69.18 5,534.30

110.69 110.69 110.69 110.69 110.69 110.89 110.69 110.69 110.69 110.69 110.69  110.69 110.69 110.69  110.69 27.67 1,964.63
304.12 295,77 28643 276. 14 264,63 251.82 237.5% 221.68 204.02 184,35 162.47 138.11 11100 80.82  47.24 9.85 4,601.82
161.06 150. 46 133.63 -  125.42 110.67 94.20 75.83 55.35 33,02 12.95 2.21 _ . 1,786.02

62. 26 82.26 52.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 . 62.26 62.26 62.26 62.26 . 62.26 3,89 1,216.55
311.30 311.30 311.30 311.30 311.30 311.30 311.30 311.300  311.30 311.30 311.30 . 311.30 311.30 311.30° 311.30 19.46 6,038.54
20.00 20.99 22.07 23.23 24,48 25.83 27.28 28.83 30.43 31.64 3.73 30.74 29.25 27.44 . 25.25 11.92 506 . 60
1,701.83 _1.692.90 1.683.22 1,672.76  1,661.48  1.649.3¢ 1,636.29 1.622.35 1,607.97 1,507.05 1,596.26 _ 1,605.20 1,618.57 1,634.86 _1,654.60  .363.22 32,737.73
180.01 188.94 198,62 209.07 220.36 232,50 245.55 - 259.48 273.87  284.79 '285.58. 276.64  263.26 246.97  227.24 107.24 '4}559.40_
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Table 9-6 2004V WEST WHARF THERMAL POWER STATION UNIT-2
COST ESTIMATION AND DISBURSEMENT SCHEDULE
' (Unit : Mill., Rs.)
Haterial Haterial ' 1991-92 1992-93 1593-94 1994-95 -
Description & Services | & Services | Total F.C. L.C. Total F.C. L..C. Total £.C. L.C. Total F.¢C. I L.C. ] Total
Foreing Local
1. Civil Works 232.06 185.92 427.93 46. 41 39.13 35.60 92.82 78.37 171.19 69.62 58.78 128.39 23.21 19.59 42.
2. Boiler Plant 633.26 77.91 711.17 63,33 63.33 253.30 31.18 284.47 221.64 27.217 248.91 94,99 19.48 114.
3. Turhine Plant 887.02 50.85. 737.86 63.70 63.70 274,81 20.34 295.15 240,46 17.80 258.25 103.05 12.71 115.
4. Electrical Equipment 333.90 1.7 365.61 33.39 33.39 133.56 12.68 146.24 116.86 11.10 127.96 50.08 7.493 58.
5. Spare Parts 37.05 0.00 87.05 39.17 39.17 39.17 : 28.17 8.70 8.
6. Ocean Freight B86.4% Included in above items 0.00 , B ‘
7. Import Duty 855% ' 1,085.30 1,085.30 : : 433.29 433.39 43%.3% 483.29 108.53 108.
§. Consultants Eng. Services 43.47 5.87 49.14 15.21 1.98 17.20 13.04 1.70 14.74 10.87 1.42 12.29 4.35 0.57 4.
9. Training 0.68 0.41 1.08 : 0.34 0.20 0.54 0.34 0.20 0.54
10. Escalation{on item 1 to 9) 343.87 343.87 4.4 4.41 117.08 117.03 162.13 162.13 60.26 60.
11. I. D. €. 11% F, 11.315X L 543.32 543.32 23.10 23.10 140.50 140.50. 288.33 288.33 91.40 91.
12. Departmental Expenses _ 1.62 8.10 9.72 2,43 2.43 0.81 2.43  3.24 0.81 2.43 3.24 0.81 0.
13. Contingency(5% on 1 to 10) 100.87 89.58 190,45 11.35 2.28 13.63 40.35 37.50 77.35 34.9%5 38.35 73.30 14.22 11.4% 25.
Total 2,119.91 2,432.64 4,552.55 233.39 73.38 311.77 848.20 330.34 1,778.55 734.71  1,096.18 1.83C.39 298,60 332.73 631.
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Table 9-6

200MV VEST YHARF THERMAL POWER STATION UNIT-2

COST ESTIMATION AND DISBURSEMENT SCHEDULE

. S . (Unit : Mill. Rs.)
' MHaterial Haterial 1991-92 1992-93 1993~04 1994-95
Description & Services | & Services| Total F.C. L.C. Total F.¢C. L.C. | Total F.C. L.C. Total F.C. L.C. Total
Foreing Local :
1. Civil Works 232.06 195.92 427.98 46.4F 39.18 85.80 92.82 78.37 171.19 69.62 58.78 128.39 23.21 19.59 42.80
2. Boiler Plant 6533.26 77.91 711.17 83.33 63.33 253.30 31.16 284.47 221.64 27.27 248.91 94,99 19.48 114.47
3. Turbine Plant 687.02 50.85 737.26 53.70 83.70 274.81 20.34 295.15. 240.48 17.80 258.25 103.05 12.71 115.76
4. Electrical Equipment 333.90 31.71 3685.61 33.39 33.39 133.56 12.68 146.24 116.86 11.10 127.96 50.08 7.93 58.01
5. 3pare Parts 87.05 0.00 87.05 39.17 39.17 39.17 39.17 §.70 ' 8.70
6. Ocean Freight 85.4% Included in above itens 0.00 '
7. Import Duty 0855% ' 1,085.30 1,085.30 488.39 488.39 438.39 488.39 108.53 108.53
8. Consultants Eng. Services 43.47 5.67 49,14 15.21 1.98 17.20 13.04 1.70 14.74 10.87 1.42 12.29 4.35 0.57 4,91
9. Training 0.68 0.41 1.68 0.34 0.20 0.54 0.34 0.20 0.54

10. Escalation(on item 1 to 9) 343.87 343.87 4.41 4,41 117.08 117.08 162.13 162.13 60.26 60.26
11. I. D. C. 11% F, 11.315% |, 543.32 543.32 23.10 23.10 140.50 140.50 288.33 288.33 81.40 91.40
12. Departmental Expenses ) 1.62 3.10 9.72 2.43 2.43 0.81 2.43 3.24 0.81 2.43 '3.24 0.81 0.31
13. Contingency (5% on 1 to 10) 100.87 89.58 190, 45 11.35 2.28 13.863 40.35 37.50 77.85 34,95 38.35 73.30 14.22 11.45 25.67
Total 2,119.91 2.432.64 4,552.55 238.39 73.38..  311.77 348.20 930.34 1,778.55 734.71 1,096.18 1,330.89 298.60 332.73 631.33
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Table 9-3 . 200M¥ WEST WHARF THERHAL POWER STATION UNIT-2

PROFIT & LOSS ACCOUNT
1994/95 ~ 2014/15

Description 199445 1995-98 1996-97 199798 1998-99 199¢-00 2000-01 | 2001-2002 | 2002-03 2003-04 | 2004-2005| 2005-06 200607 [
(9 Months) ‘
lnits Generated HWH 788,400 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200
Units Sentout HWH 741,096 988,128 983,128 988,128 988,128 938,128 088,128 988,128 088,128 988,128 988,128 988,128 983,128
nits Sold Yy 522,521 230,028 830,028 830,028 830,028 830,028 830,028 830.028 $30,028 830,028 330,028 330,028 230,028
Average Selling Rate: ' ‘ : o ' :

-a) Base Rate Ps/XVi 150.02 150.02 150,02  150.02 150,02 156.02 150.02 150.02 150.62 150.02 . 150.02 150.02 150.02
b) Fuel Adjustment Ps/KWH 16.7 76.7 16.7 6.7 . 78.7 - 18.7 76.7 76.7 76.7 6.7 76.7 76.7 6.7
c) Total Selling Rate Ps/KVH 226.72 226.72 225.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72
Revenue from Sale of Energy: : '

a) By Base Rate Million Rs 933.91 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 1,245.21 . 1,245.21 1,245.21
b) By Fuel Adjustment Yillion Rs A7T7 . 47 536.63 £36.63 636.63 636.63 £36.63 636.63 636.63 6536.63 636.53 836.63 636.63 636.83
¢) Total Revenue Million Ry 1,411.33 1,331.84 1,831.84 1,831.34 1,831.84 1.831.34 1,831.34 1,831.34 1,881.84 1,831.84 1,881.84 1,381.%4 1,881.34
EXPEHDITURE
~ Fuel - Quantity M.Ton 1178,178.40 237,571.20 237.571.2¢ 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20
- Amcunt Hillion Rs 202.75 39¢.33 390.33 390.33 390.33 390. 33 390.33 390.33 390.33 390.33 390.33 390.33 390.33
- Salaries & WYagzes ﬂillion R4 5.66 8.67 9.97 11.47 13.19 15.16 17.44 20.05 23.06 26.52 30.50 35.07 40,34
- Other benefits Million Rsl 1.98 3.03. 3.49 4.01 4,62 5.31 6.10 7.02 8.07 3.28 10.67 12.28 14.12
~ Insurance, Repaires &
Maintenance, Rents, :
Rates & Taxes and . '
other expences Hillion R 15.74 24.14 - 27.76 31.93 36.71 42.22 48 .55 55.84 64.21 73.84 84.92 97.68 112.31
- Transport expenses Hillion Rs 6.30 9.85 11.10 12.78 14.68 16.88 119.41 22.32 25.67 29.52 33.95 39.04 44,80
- Provision for fire & o . : ' :
Wachinary breakdown fund Million Rs 3.90 5.20 5.20- 5.20 5.20 "5.20 ©5.20 . 5.20 5.20 5.20 5020 5.20 5.20
- Depreciation Million Rsl 153.65 204 .88 204.86 204.86 204,86 204,86 204,86 204,38 204,386 204.86 - 20486 . 204.86 204,36
- Additional depreciation Million Rs : 20.49 40,97 61.46 81.95 81.95 81.95 - 81.95 31.95 81.95 - 81.95° 31.95 81.95
- Interest on foreign loans [Million Bs 168.73 230.58 226.78 222.55 217.84 212.59 206.76 200.26 193.03 184.99 - 176.03 166.06  154.97
- Interest on local leans Million Ry 105.46 145.80 145.69 144.18 139.48 132.07 123.27 113.44 102.48 30.24 76.57 61.32 44 .29
~ Administrative overhead Million Rs| 46.70 -62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.28
- Transmission and distri- : ' : _ ' -
bution expenses Miilion Ry 233.43 311.30 311.30 311.30 - 311.30 311.30 311.30 311.30 311,390 311.30 311.30 311.30 311.30
- Agency ceomumission & ' _ - ' _ )
¥.P. Fund Million R 37.70. 46,55 44,21 41.95 1 39.94 40.17 40.44 40.70 40.94 41.15 41.33 41.45 41.50
TOTAL EXPENDITURE 1,072.05 1,462.87  1,483.93  1,504.24 1,522.36. . 1,520.30 ~ 1,517.87 1,515.54 1,513.37 1,511.45 1,509,838 - 1,508.78 1.508.32
NET PROFIT/(LOSS) 339.33 418.97 397.91 377.59 359.48 361.54 363.97 366. 30 368.47 .370.39 371.98  373.06 373.52




ON_UNIT-2

)98-99 | 1999-00 | 2000-01 | 2001-2002{ 2002-03 ]ﬂAzoos*o4 2004-2005 | 2005-06 | 2006-07 | 2007-08 | 2008-09 | 2009-10 | 2010-11 | 2011-12 | 2012-13 | 2013-14 | 2014-1§ TOTAL
: : . . { {3 Months) 20vears
151,200 1,051,200 1,051,200 1,051,200 1,051,200 1.051.200 1,051,200 1,061,200 1,051,200 1,061,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 1,051,200 262,800 21,024,000
88,128 988,128 088,128 988,128 983,128 988,128 988,128 988,128 988,128 088,128 988,128 988,128 983,128 988,128 988,128 088,128 247,032 19,762,560
330,028 830,028 830,028 830,028 830,028 830,025 330,028 830,028 830,028 830,028 830,028 830,028 830,025 830,028 830,028 830,028 207,507 16,800, 550
150.02 150. 02 150.02 150.02 150. 02 150.02 150.02 150.02 150,02 150.02  150.02 150.02 150. 02 150.02 150.02 150.02 150. 02 150.02
76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 6.7 76.7 76.7 76.70
226.72 226.72 296.72 228.72 226.72 226 .72 226.72 226.72 226.72 226.72 226.72 226.72 226,72  226.72 296.72 226.72 140,23 22260
245.21  1,245.21 1,245.21 1,245.21 1,245.21 1.245.21 1,245.21 1,245.21 1,245.21 1,245.21 1.245.21 1,245.21 1.245.21 1,245.21 1.245.21 1.245.21 311.30 24,904.15
£36.63 636.63 636.63 636,63 635.63 636.53  636.83 636.63 536.53 636.63 £36.83 636.53 636. 63 636.63 £36.63 636.63 159,16 12,732.52
831.84 1,881.84 1,881.84 1.881.84 1,881.84 1,881.84 1,881.84 1,581.84 1,381.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 470. 46 37,636.77
$71.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571,20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 53.392.80  4,751,424.00
390. 33 390.33 390.33 390,33 390.33 390.33 390, 33 390.33 390.33 390.33 390.33 390.33 390.33 390. 33 390.33 390.33 97.58 7,806.59
13.19 15. 16 17.44 20.05 23.06 26.52 30.50 35.07 40,34 46,39 53. 34 61.35 70.55 $1.13 93.30 107.30 30.85 801.390
4.82 5.31 6.10 7.02 8.07 9.28 10.67 12.28 14.12 16.24 18.67 21. 47 24,89 28.40 32.66 37.55 10.80 280. 45
36.71 42.22 48.55 55.84 64.21 73.84 84.92 97.66 112.31 129.16 148.53 170.31 196.43 295,89 259.78 208.74 85.89 2,231.06
14.68 16.88 19.41 22.32 25.67 29.52 33.95 39.04 44.90 51.63 59.37 68.28 78.52 90.30 103.85 119.42 34.33 891.88
5.20 '5.20 5.20 5,20 5.20 5.20 5. 20 5.20 5.20 5.20 - 5.20° 5.20 5.20 5.20 5.20 5.20 1.30 104.00
204.36 204. 86 204. 86 204, 86 204.36 204.86 204. 86 204.36  204.86 = 204.86 204,86 204,86 204.36  204.36 20436 204. 85 51.22 4,097.29
81.95 81.95 81.95 81.95 81.95 81.95 81.95 81.95 81.95 81.95 81.95 81.95 1 81.95 31.95 81.95 81.95 20. 49 1,454.54
217.84 212.59 206.76 200. 26 193.03 18499 176.03 = 166.08 154.97 142.62 128.87 113.57 96.54 77.59 56.50 33.02 6.89 3,216.77
139. 48 132.07 123.27 113. 44 102.48 90,24 76.57 61.32 44,29 25.65 9.56 1.56 1,461.04
62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 - - 62.26 62.26 62.26 62.26 62.26 3.89 1.233.53
311.30 311.30 311.30  311.30 311.30 311.30 311.30 - 311.30  311.30 311.30 311,30 311,30 311.30 311.30 311.30°  311.30 19.46 6,167.67
39.94 40,17 40. 44 40.70 40.94 41.15 41.33 41. 45 41.50 - 4143 40.76 ' 33.89 35,02 32.26 27.99 22.99 10.78 789.06
522.36 1,520.30 1,517.87 1,515.54 1,513.37 1,511.45 1,509.88 1,508.78 1,508.32 1,600.00 _1,515.01  1,531.83 1.568.56 1.591.48 1.629.96 1.674.93  373.46 _ _ 30,535.19
350.48 361.54 383,97 366. 30 368.47 370.39 171.96 373.06 373.52  372.84 166.83 - 350.01 323.28 290.36  251.87 206.91 97.00 7.101.58
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Chapter 10, ASSESSMENT OF ENVIRONMENTAL IMPACTS
10.1 Study on Environmental Impact of West Wharf Thermal Power Plant

fhe JICA study Team has carried out study on environmental impact
resulting from modernization of the West Wharf Thermal Power

Plant.

Along with the growth 6f iﬁdustfies in any country, environmental
brotection becomes a subject of major concern. It is therefor
essential to work out an eivironmental protection plan for the
"specified industrial area on the basis of the long term
industrial development program. Partlcularly,_the high den31ty

of 80 in flue gas poses a harmful threat to the environment,

With this in mind, JJICA has made a special study of SOx emission
as the flrst phase because, w1th respect to em1331on of other
alr pollutlon substances such as alrborn dust and NOx due to fuel
combustlon, the power plant is. expected to generate much less

than 505.

10.2 Results of Study (Preliminary Bases)
‘In this study, the envircnmental impact of the West Wharf Thermal
Power ?1ant modanization, paiticularly_with_respect to 509
'pollution? was investigated.
Resﬁitsrof inveétigatibn point out the necessity of a 120 m,height
of the chlmney so as to satlsfy the on ground concentratlon of

0.04 ppm of 802 in the case of a 200 MY x 1 unit only.

Iﬁ the case of 200 MW x 2 units, a 140 m height of chimney is

recommended for controlling environmental impact.

VAdoﬁﬁion of a 140 m height of chimney will greatly help to improve
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the present poliution‘conﬁition around the West Wharf area.

10.3 Data Collection

10,3.1

10.3.2

General et
The following input data were required in order to proceed with
the study on environmental impact of West Wharf Thermal Power

Plant Project.

Meteorological data
(1) Wind speed and directions
(2) Precipitation and humidity

(3) Temperatures

For a preliminary study, the necessary data are quoted'ffdm'

"KARACHI ELECTRIC SUPPLY CORPORATION, POWER DEVELOPMENT AND
TARTFF STUDY", Volume IT1 "GENERATION DEVELOPMENT", Eiectrowatt,
Fichtner, Jafri, ASTAN DEVELOPMENT BANK T.A. NO. 411-PAKISTAN,
Nov. 1982.

Meteoroclogical data

Tﬁe_project areas is characterized by hot and humidfﬁeathéi
conditions with long summers (May - October), and cbﬁﬁérativeiy
short and mild winters (November - February). The summefsrafe'
characterized by high humidity and frequent cloud coverage with
southwesterly monsoon winds, During the wintefé;'therwind
direction changes to northeast, while the humidity and :

temperatures are moderate.
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10.3.3 Winds

As stated above, winds in the area are predominantly in the
direction of southwest and west and strongest dufing the summer
monsbon season of May to October. The data for the past ten
years, i.e..1975 ~ 84, was studied, and typical wind rises for
sumner and winter are presented in Fig. 10-1., From these wind
rises, it is obvious that the areas most frequently infiuenced
by the pellution originating from the power plant are in the

east and norfheast direction from the plant.

This area is not affected by the cyclones and thunder storms
originating from the east coast of Africa or Bay of Bengal,
because they normally follow a route which is several hundred

kilometres south of the Karachi coast.
10.3.4 Precipitation and humidity data

Humidity and the precipitation data (in mm) for the years 1975 -
84 was studied, and the monthly average figures are given in
Table 10-1. The table and a reference to the other pertiﬁent
records showed that the frequency of fog is maximum at the cutset
of the northeast monsoons in the ménths of QOctober to January,
with April to September free from fog. On the average, however,
tﬁere are 10 occasions of fog in a one year period, The
visibility in the area is generally fair and limited to a small

amount of haze.

The .table (Table 10-1) shows that the relative humidity is maximum
 from May tb:Augustj{7SZ - 85%) corresponding to the onset of the
sduthWQst,mpnsoons-and.is;minimﬁm (607 - 707%) in December and
January. . Since the .area is generally humid as a: result. of the
_ inflqenc_e of;.the Arabian Sea, the variation in the annual average
'_felative humiditieszis not large and is of the order of 30% only.

_'The average diurnal maximum for relative huﬁidity in Juiy and
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January are recorded as 59% - 757, respectively.

Table 10-1

(Average figures for 1975 - 1984)

Month Average Precipitation . Average Relative.
(in mm) Humidity
Jan, ' 12,1 ' ' 627
Feb. 20.6 ' 697
Mar. 13.1 72% .
Apr. 1.1 75%
ﬁay - R 757
June 9.8 76%
July - 74.6 807
Aug. : 100.-1 - - 857
Sept. ' 20.0 ' 807 -
Oct. - 3.1 . 75%
Nov. : 2,0 : 627%
Dec. 8.7 657%

10.3.5 Temperatures

The average mean, maximum and minimum monthly temperatures of the
area for the period 1975 - 84 are shown in Table 10-2.. 1t is seen
from the data that the maximum temperatures during the'year.range
bétween 28°C to 43°C and the minimum between 6°C to 27°C. It is
also observed from the available data that the hotfest period of

the year is May ~ June and the coldest is in - January,
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Table 10-2

{Average Temperatures for the period 1975 - 1987}

Temperature °C

Month Max. Min. Mean
Jan. 28.7 6.1 18.2
Feb. 32.3 7.9 - 20.3
Mar. 35.4 1.5 2.1
Apr. 40.1 18,27 28.4
May 4.2 21.9 30.6
June 42,7 26,2 31.7
July - 37.1  25.4 30.4
Aug. 35.5 24.2 28.7
Sept. 37.5 23.0 29.1
Oct. 38.8 15.9 27,2
Nov. ' 36,2 11.1 23.3
Dec. 30.8 8.3 19.6

10.4 Estimation of Present Suitiation:

At present, there are 2 units of 33 MW each installed and operated

at the West Wharf Thermal Power Plant.
in this area, there are no major sources of pollution other than
the West Wharf Thermal Power Plant and vehicle transportation

systems.

Regarding'the existing pollution condition, no existing data was

available or newly collected. .

Theféfofe; at first, the JICA Team has. calculated the present

‘pollution conditién according to-Satton's formula based on fuel
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oil ingredient.

10.4.1 Tormulas

(1) Simplified formula of flue gas amount

HL

GO =

AD

G'!

H

1D}
I

Q'6

It

QG

Where:

Hh :

e

w .
GO :

AD @

G'

r = 600 (9h + w) (Kcal/kg) —m——=—rr——mre—— (1.1)

H
0.85 HL v 3 poy S
0.85 3ma) e
T05 2.0 (Nm”/kg) | : (1.3)
GO + (m ~1) A0 (Wm/kg) = smmmmme—mmeee (1.4)
=G+ 11.2 h + 1.26 W (Bmfkg) . =~——mmmmmm ——— (1.5)
=6 x W Qhd/m T oo (1.6)
to + 273 , 3 e
G X W=y (m™ /H) . (1.7)

Low heat calorific value (Kcal/kg)
High heat calorific value (Kcal/kg)
Hydrogen kg formed per 1 kg of fuel

. Water kg formed per 1 kg of fuel

Theoretical flue gas generated by the.combustion

of fuel (Nm3/kg)

‘Theoretical air required for the combustion of = ~

fuel (N3 /kg)

Actual flue gas generated by the combustion of
fuel (Dry gas) (Nm3 /kg)

Ratio of excess-air : :
Actual flue gas generated by the combustion of.i
fuel (Wet gas) (Nm3 /kg)

Flue.gas amount per hour: (Nm3 /H)

Fuel oil consumption per hour: (kg/H) -
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(2}

QG Flué.gas_amount per'hour'at ambient temperature (w3 /b)

TO : Ambient temperature (°C)

Formula of the S0, gas amount

S + 0y = 803 - (2.0
32 kg 32 kg 64 kg -
224 Nm3 22,4 ym3
Y

It is easily understood that 0.7 Nm? of S0, gas will be

' generated by combustion of 1 kg of sulfur in.fuel.

e

Tharefore,

Qs' =0.76 x W (m3/H) - - seemmeeeeeeeeee (2.2)

] To + 273 o

Qs = 0.78 x Wx 573 {2.3)
‘Where: 7

§ : Sulfur kg formed per 1 kg of fuel

Qs': S0, gas amount per hours (N¥m3 /1)

Qs : 809 gas amount pér'hours at ambient temperature {m3/H)

To : Ambient temperature {(°C)

gsx10®  gsx10® |
The density in flue gas = S {ppm) ~——-- (2.4)
QG QG
(3) FPormula of effective height of stack (chimney)
He = Ho + o (Hm + Ht) ~———m S == {3.1)
4 JEws
LA : : (3.2)
140,43 —
Vs |
T o= - . .g@._c -‘-:-['—S—-.—_T.Q- L] - - o ey e ey g -
Ht = 6.37.g L B . (3.3)
Z = 1n 1% +=% ~ 2. ememe——— : (3.4)

10
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2
u To Vs To
{(0.43) - 0.28 . . 4+ 1) —e—em (3.5)
g.Qa g TS5-TO
QG .VS

J i .
Where:
He : Effective height (m)
Ho ¢ Actual stack height (m)
@ ¢ Current coefficient (& = 0.65)
Hm : Rising height by momentum (m)
Ht Buoyant height by temperature (m)
U : Average wind velocity (m/s)
VS : Leaving velocity of flue gas {(m/s)
QG : Amount of flue gas at ambient temperature (m3 /s)
Ts Temperature of flue gas (°K).(Ts = 408°K)
To : Ambient temperature (°K) s
g : Acceleration of gravity (m/s?) (g = 9.8 m/s?)
Ga : Temperature gradient of atmosphere (°C/m)
Ga = 0.0033 (°C/m}
To : Ambient temperature (°C)
(4) Formula of maximum density of ground level
Cmax = 2.35 QK0 L2 Ly — (4.1
U-He Cy
Where:
Cmax @ Maxiﬁum densiﬁy at ground level {(ppm)
U Average wind velocity (m/s)
Qs : S092 gas amount of stack discharge at ambient
‘temperature (m3/s)
He Fffective height of stack (m)
Cz Dispersion variable (Horizontal)
Cy Dispersion variable (Vertical)
Kt : - Correct coefficient (Xt = 0,15)
(5) Formula for the distance of maximum density
8 .
Xmax /

= 27.75 He - ' - (5.1)
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Where:
Xmax : The distance of maximum density (m)

He . '+ Effective height for stack {(m)
10.4.2 Calculation of preseant situation (Trial estimation)
The JICA Team has calculated the $0y maximum density at ground level

and its distance using the following figures. These are assumed

© figures. of the present condition at the West Wharf Thermal Power

Plant.

~Btack height : : 4 : Ho = 50 m

Sulfur content S 1 8 =3.5% -

Leaving velocity of flue gas : Vs = 13 m/s

Average wind velocity : U =6m/s

Temperature of flue gas : TS = 273° + 135° = 408°K

Ambient temperature Y 3. To.= 33°C

High heat caloric value : Hh = 10,000 Kecal/kg (KESC's Data)

Hydrogen kg formed per kg

of fuel -~ . - - " ~: h =0.113 kg
‘fﬂater kg formed per kg '
Cof fuel . ¢ w = 0.010 kg
Ratio of excess air fom o= 1,2
Fuel oil consumption . : W= 10,775 kg/H

33 MW, Efficiency = 25%
(1Y cCalculation of flue gas amount

By formula (1.1} through (1.7)

HL = 9,383.8 Kcal/kg
GO = 10.42 Nm3/kg
A0 = 9.98 Nm>/kg

e = 12.41 Nm>/kg

G = 13.69 Nm3/kg

G'G = 147.5 x 103 Nm3/H -
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(2)

QG at 33°C = 165.2 x 103 m3/n
Calculation of SOy gas amount leaving from stack

By formula (2.2) and (2.3)
QS' = 263.9 Nm3/H
QS at 33°C = 295.6 m /H

The S02 density in flue gas leaving the stack is calculated
by formula (2.4) : 1,789 ppm

The results of calculation with the effective stack height,
that is the maximum concentration of $07 at ground level

and its distance are shown below.

Maximum concentration of 509 : 0.2 ppm

Distance from the emission source : 2.5 km

The results can not be considered as representative
figures, and it is very difficult at present to estimate
the pollution condition with surrounding area of the West
Wharf P.P., because, there are no existing data concerning

the eavirommental pollution for Karachi City and enviroms.

For estimating the polliution condition to obtain background
information, it is necessary to obtain more representative
figures. Also, the measurement for air pollution should be

made at various intervals during the year.

However, it can be said that the West Wharf Thermal Power

Plant is one of pollution sources, at present:
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10.5

Calculation of Air Pollution

The operation of combustion plants causes air polluting substances

to be discharged into the atomosphere together with the flue gases

“generated by the combustion processes.

In the atmosphere, these emissions are diluted with clean air and

carried by the wind.

In their passage through the atmosphere they undergo futher
physical and chemical changes to some extent. Ultimately, they
reach the ground or the vicinity of the ground directly ox
indirectly, and there exert an influence on animate and inamimate

objects,

For -the above reason, the JICA Team carried out a computerized

study. on ground level concentration of SO for some cases. The

computer program, utilization on IBM.5550 Work Station, was
developed by TEPSCO, and is based on the "Manual for Emission
Dispersion issued by the Ministry of Envivonmental Authorities of

Japan".
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10.5.1

Calculation method

)

Effective source height (AH).

The effective source height, AH, is the sum of the chimmey
construction height and the flue gas rise due to thermal

density effect.

To calculate the effective source height, some formulas have
been suggested — these are Bosanquet, Moses & Carson and

Brigges. :

The Bosanquet formula is applied to a comnstant wind velocity

of 6 m/sec.
The Moses & Carson formula is applied to a wind velocity of
more than 1 m/sec of range, and the Briggs formula is also

applied to a non wind or one less than 1 m/sec of ranges.

For this report, Moses & Carson formula was applied for

calculating the effective source height.

The calculation formulas is as follows,
H=(C, Vs D+ Cyqut/2) u?
Vhere:

Pay time d6/dz
Night time d6/dz

0.35, C2 = 0,171
~1.04, Cy = 0.145

It

(Neutral) ; Cj
(Stable) H Cl

]
]
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(2) Dispersion formula

The Plume formula was applied to calculate dispersion. This
 formula is as follows.
6ty =~ = e xp (-l e xp (B 4
M YD T GeyrozeU P 2oy P 2gz B
The dispersion parameters of Oy and 0z have been suggested,

but Sutton and Pasquill-Gifford formulas are used in many

cases for calculating as dispension parameters.
In the case of the Sutton formula, gy, oz are given in
variable distance (Constant direction) from the emission

source»to down wind.

Namely, Gy =

Uz

Here, the followings are given as typical values.

Cz = .07
0.25

cy

=
B

On other hand, in the case of the Pasquill-Gifford dispersion
parameter, %, 9z are given in variable distance for each
direction and atmospheric condition (wind velocity, wind

direction, etc.).

oy = {(Atmospheric condition and_distanCE)

gz

1

(Atmospheric condition and distance)
At this time, for the,evaluation of .ground level

concentrations, the Pasquill-Gifford formular was used, with

‘the Satton formula used for calculation of maximum
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concentration point and maximum on ground level.

The calculations of the yearly average grbund'ievéi
concentrations require the relative frequency of weather

conditions as an input.

According to Pasquill-Gifford, all weather conditions can

be divided into six weather categories.

:  Strongly unstable’
i Unstable

Slightly unstable
Neutral '
Slightly stable
Stable

.

HoE g 0w
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10.5.2 Study condition
(1) Atmospheric condition and stability
The following conditions were used as input data for
computer in order to obtain environmental impact level

surrounding Karachi City and the West Wharf area. This data

was used for studing the follow cases {Table 8-5) .

Table 8-5 Atmospheric Condition and Stability.

, Atmospheric . Atmospheriec
Atmospheric - conditions . stability
condition and .. d6/dz Wind velocity - Wind velocity
stability : 3 - 4 n/sec 4 ~ 6 m/sec
Sunshine amount =0 : c D
ofdinary/weak - - (Pay time)

-(2)  8tudy condition {(for each condition of the following items)

i) Unit nuwber R . 1i) Chemney height
200 MM x 1 : 100 m
200 MW x 2 . - . - 120 m .
140 m
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iii)

(3)
i)

ii)

iii)

{Note):

iv)

Wind direction
West
Southwesternly
West south
South

Calculation data

Unit
OQutput power
Efficiency

Fuel

200 MW x 2
377
Furnace oil (Equivalent to

! Bunker C)

Fuel iﬁgredents
{

High calorific value 10,000 Kecal/kg

Sulfur content Max. 3.5% wt
Hydrogen 11.3% wt

Water content 1.0%Z wt

Flue gas ingredients .

Flue gas amount 336 mo /sec at 140°C
Flue gas temperature 140°C

Flue gas demsity 1,225 g/m3 at 15°C
Flue gas specific 0.24 Ccal/"k.g
gravity

Theoretical flue gas amount was calculated by Rosin

formula based on the heat calorific value,

Chimney
Inside diameter of chimney : 3.78 m
Exhaust velocity at chimney : 30 m/sec-

Structure of chimney comprises concrete shield and two
inner flues, that is, one stack having two chimneys

constructed inside of stack.
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'See diagram below

No. 1 No. 2

v} Atmospheric condition

Temperature : 30°C
10.5.3 Calculation Results

The results of output data by computer shows the maximum concent-
" ration and its distanée for 140m chimney height with two (2) units

of 200MW coperation as follows.

Maximum -  Maximum Appearance Condition
. , _ : : - Maximum
Wind Atmosphere - Atmospheric Concentration
. . S : 14t _ .
direction condition stability Sulfer Sulfer Distance

3.0% 3.5 %

" West Day Time Ordinary . - Q.03 0.03 10,850 {m)
: (ppm) (ppm)
South- Day Time Ordinary 0.02  0.03 10,070 (m)
Westerly : -
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11.1

Chapter 11. EXECUTION OF THE FEASIBILITY STUDY
AND SCOPE OF WORK (S/W)
Feasibility Study Execution

In response to-the request from the Islamic Republic of Pakistan

(hereinafter referred to as "Pakistan'),; the Government of Japan

has decided to implement the Feasibility Study for the West Wharf

Therinal Power Plant Project (hereinafter referred to as "Study'),
in accordance with the relevant laws and regulations in force in

Japan.. |

Accordingly, the Japan Internaticnal Cooperation Agemncy
(hereinafter referred to as "JICA"), the official agency -
responsible for implementation of technical cooperation programs of
the-Government of Japan, sent a preliminary mission comprised of

Mr. M. Enomoto, the team leader, and four (4) other members to. -

Pakistan from August 10 to August 22, 1987 for the first site

survey and settlement of the agreement regarding the feasibility

study on the West Wharf Thermal Power Plant Project.

. The main items agreed upon as a result of discussions on the Scope

of Works (8/W) are as follows;

1. Since any alternative site other than the existing thermal
. power station. site (approximate site area: 37,000 m2) is not
available, the new thermal power plant shall be constructed

within the existing power plant site. .

2. 1In consideration of the existing power plant site area
mentioned above, study and investigation shall be carried out
50 as to enable construction of a new 200 MW - 400 MW output

thermal power plant.

RS



In light of the fact that cooling water is discharged inte the
sea through an underground discharge tunnel provided in

ground under the Karachi Shipyard site, KESC is requested to
obtain permission to enter the shipyard site during site survey

by the study Team.

Although the power transmission system of KESC is comprised of
the three voltage systems, 66 kV, 132 kV and 220 kV, the
improvement plan, including cost calculation, of the existing
power Lransmission system will alsc constitute ome of the study
items under this feasibility study to be carried out on the

basis of the output of the new West Wharf Thermal Power Plant.

The core boring and topographic survey, and survey of the
existing facilities will be carried out by KESC based upon the

specifications to be prepared by the Japanese study team.

Other details. are as described in the Scope of Work (S/W) and
Minutes of the Meeting agreed upon between the relevant party

of Pakistan and JICA Preliminary Study Team.

Succeeding to the preliminary mission, JICA dispatched a survéy

team comprised of Mr. K. Takasawa, the team leader, and seven (7)

other members to Pakistan from Nov. 23rd to Dec, 21st, 1987 and

performed a full scale site survey for advancing the study.

Field topographic survey, sounding and.structural survey, together

with core boring and penetration test were conducted by KESC during

a period from Nov. 15th, 1987 to Jan. 17th, 1988 and necessary data

and drawings have been presented to JICA for advauncing the study.



11.2 Scope of Work (S/W)

This study has been carried out in accordance with the major
intentions given in the agreement titled "Scope of Work for
Feasibility Study on West Wharf Thermal Power FPlant" apreed upon
between KESC and JICA Preliminary Study Team. The ‘items
pertaining to the objectives of study, scope of work and contents
thereof are described below for reference:

-

Outline of the Project

A new power plant construction plan will be worked ocut by’
utilizing the land of the West Wharf Thermal Power Plant and

existing infrastructure.
Objectives of the study

This stddy is intended to work out a technically, economically
and financially optimum development plan pertaining to the West
Wharf Thermal Power Developmeﬁt Project and prepare a feasibility
study report. Moreover, transfer of technical knowledge to
Pakistani counterpart will be provided during execution of this

study.
Relevant study area
The West Wharf Thermal Power Plant (including port, water intake

and digcharge facilities, ship navigation route, etec.)} and power

transmission networks of KESC in the Islamic Republic of Pakistan.



Contents of study

1. Collection and review of all existing data, reports and other

relevant informaticn comcerning the project
2. Field survey

(1)  Existing land availability

(2) ~Accessibility to the site

(3) Weather and marine conditions

(4) Existing plant including ancillary facilities
(5) Operation and maintenance

(6) Transmission lines

(7) Environmental aspects

3. Preparation of execution plan and specifications for field
topographic survey, sounding and structural survey, and

technical guidance for survey work to be carried out by KESC

4. Preparation of execution plan and specification for core
boring and penetration tests, and technical guidance for

_execution of work by KESC

5. Setting of design values for foundation bed of structures

based on the results of geologic survey.
6. Review of electric power demand and supply plan

7. Working-out and comparative study of alternative plans for

determining an optimum development plan

(1) Cooling water (Water intake and discharge system)
(2) TFuel transportation/storage
(3) Auxiliary power source

(4) New power plant installed capacity
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B

(5)

(1
(2)
(3)

(&)
(5)
(6)
(7

(8)

Existing transmission system for transmitting power
generated at proposed plant and propose most economical
solution with respect to transmission voltages, i.e,, 60
KV or 132 kV or 220 kV

. Feasibility design based on optimum development plan

- Power plant equipment (boiler, turbine/generator)
~Boiler water and general service water.
Electric control system, pollution control equipment,
communication equipment and envirommental pollution
preventive equipment, if necessary
Cooling water system (Intake and discharge facilities)
Fuel transportation and storage facilities
Civil works of the proposed power plant
Buildings necessary for the plants, facilities and for
operation and maintenance
Transmission line and interconnections necessary for

feeding the generated power into systems to KESC

Cost estimate (by foreign currency and local curremcy) and

preparation of yearly budget appropriation schedule

(1)
(2)

(3)
(4)
(5}

Cost of mew plant

Cost for modification/demolition of existing plant
including transmission system

Cost for desipn and engineering

Contingencies

Disbursement program

Formulation of the implementation schedule based on time-

oriented bar chart

Economic and financial analysis of the project
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12.

Assessment of environmental impacts (Relevant items: Air-—
borne emissions, cooling water intake/discharge, oil storage,
power transmission, soil quality, noise and vibration, effect

upon animal and vegetable)

(1)  Evaluation of present situations based on existing data
and information
(2) Prediction of and countermeasures against the effect of

~increasing the power plant capacity









Annex At Interconnection of Power System and Its Reliability for

Supplying Generated Qutput to The Transmission System of KESC

Al1.1 Desirable connection between West Wharf Power Plant and 132 kV

. power system:
(1) Conditions of power flow and voltage study

Tn order to study the power flow conditions in 1992 and 19%4
‘after the first and second 200 MW units are to be installed,
respectively, the total loads have been distributed to the
-respective grid stations based upon the 6th and 7th Five Year
Programs*of KESC.  Moreover, voltage fegulation will be
ensured by dispersedly distributing capacitors to the grid
stations having big loads where the load factor is assumed to
be 82%. In addition, consideration has been given for
mainfaining the 11 kV system voltage of major grid station
within 98% and the 11 kV system voltage of the surrounding

grid stations within 95%.

(2) System configuration considered in view:of power flow (Study

of Power System Configuration in 1994)
a. Studies cases

"Case A: A basic case where the systems indicated in the
© 7th Five Year Program of KESC; namely, the
following equipment and facilities have been
commissioned: '
i) lCdnsEruétién of 132_kV:cab1e'k 2 ¢ct lines between
':West Wharf Power Plant and Queens Rdad_
11) - Construction of one cet cable line between the West

Wharf Power Plant-and Gar@én East through Elander Road

141) Installation of 132/66 kV bank/s at West Wharf

Al-1 -



% 6th Five Year Program:

1983/84 - 1987/88

7th Five Year Program:

Case B:

Case C:

Case D:

Case E:

1988/89 -~ 1992/93

A case where there 1s no transmission line between
the West Wharf Power Plant and Queens Road among

those in Case A.

A case where there is no tramsmission line between

West Wharf and Elander Road in item (2) of Case A

In case two circult lines are added between West

. Wharf and SITE to Case A but there is no

transmission line bétween West Wharf and Elander

Road

There is no 132/66 kV bank at West Wharf among those

in Case A

b. Results of study

i)

Summary

A power flow diagram in Case A, that is, a basic

case, 1is indicated in Fig. A-i-1.

As can be seen from the diagram,.roughly 857 of the
total output of the West Wharf Power Plant is
transmitted to the surrounding areas of the power
station and city center through 22G/132 kV banks
during peak load hours. The total capacity in case
the generated output of'1,580 Mw-iﬁ §he'22O kv system.'

including the Bin Qasim Power Station is passing

. through the 220/132 kV banks at the respective grid

stations, is roughly 460 MW at Pipuri West, 400 MW at
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ii)

KDA-33, 390 MW at Baldia .and 320 MW at West Wharf,
From these values, two {2) 220/132 kV 250 MVA banks

“are deemed to be necessary.at the West Wharf Power

Plant.

Furthermore, the transmission line (one circuit)

“between the Korangi Power Station and Korangi West

Grid Station has exceeded the transmission capacity

of 165 MVA. On the other hand, the power flow

between Baldia and Valika will not become so large as

" to require reinforcement of the transmission line

between this section.  Thus, it is deemed necessary

to take countermeasures while observing the trend in

_region-wise growth of .the load in the future.

Coﬁparison of Cases A, B, C and. D

Presented in Fig. A~1-2 is a simplified power flow

diagram summarized to readily recognize the

‘difference between the respective Cases A, B, C and

D

(i)

'(ii)

In Case B, the section between West Wharf and

Elander Road is subjected to overload; while the

section between Queens Road and Cizri is also

subjected to overload in Case C. In both cases,
the power flow change is limited to a local one,
and does not cause any substantial change in the
surrounding system. Therefore, the transmission
loss does not change markedly. The transmission
line connecting West Wharf and Queens Road and

that between West Wharf and Garden East through

Elander Road are seen to play an importanf role.

The West Wharf and S.I.T.E. comnecting plan in
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(iv)

Case D cauée a decreaseé in 220 kV power flow at
West Wharf, resulting in furtherfincreasés in
the incoming power flow to the 132 kV system
from Pipuri West on the east side. The

transmission loss indicates little change.

The results of calculating short circuit power
in both Cases A and D are as indicated in Fig.

A-1-3,

As is cleay from the results, if West Wharf and

S.1.T.E, are connected through a 132 kV system,

" the short circuit pewer will: increase at the

respective grid stations and. exceed 5,000 MVA
at Queens Road, Korangi Power Stations, etc.,

in the old facilities.

Judging from the above, it is considered

preferable that interconnection between West
Wnarf and $.I.T.E. be studied further in the
future without constructing the system under

this project.
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Fig, A-1-1 Power Flow Study Diapram in 1994 _ ‘Case A)

Fig, _A-Fl
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Fig. A~1-2 Simplified Power Flow Study Diagram in 1994
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. Fig. A-1-3
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A1.2 Study in case 132/66 kV banks are not installed in the West Wharf

Power Plant (Case E in Clause Al,1)

This power system study has been earried out on the assﬁmption
that changeover of 66/11 kV banks to 132/11 kV banks at the
'S.I.T.E. Grid Station (G/S) and Gulshan G/S, which have been
incorporated in the 6th and 7th Five Year Programs of KESC, are
completed, ‘and that the Mauripur G/S is completed and the load
inc%eased asie.result of completion is absorbed by the above grid

stations..

. Fig. A-1-4 indicates changes in power flow in the surrounding
power system in case the 132/66. kV. tie transformers are assumed
to be installéd in the West Wharf Power Plant and in case such tie

transformers are not installed in.the power plant.

Aecofoing_to this diagram, the voltage drop is within 1% and the
total value of transmission ioes makes little change in case the '
tie'transfofmefslare not installed, although the load to the tie
transformers at the Queens Road S.I.T.E. and Valika G/S

JLIIC reases

The:problémétioal point is that the cables between Queens Road
anleld Town G/S are subjected to overload, as the ioad is
eStiﬁated to almost reach the allowable_eapaeityivalue of 350 A
for:short time operation. Although there will be no danger of -
oyefioed.if the system is operated by disconnectingrtﬁe‘ioop aof 66
kV Eystem, the'reiiability of the System"Wili.be slightiy lowered
- in cases of the transmission line and tie tfénsformeré”faulf.
This reduction in reliability 15 w1th1n the extent allowable
since the power failure can be restored by switching operatLOn 7
However, _t_ls\conslqe:ed more adVantageous to adopt a method_of.
:L.¢Q“n39tiﬁg the Bolkv_eablee on the Queens Road and S.1I.T.E.
- eideseseoarately_wiohootliﬁstaliing any 132/66 kv tie

transformers at the West Wharf Power Plant’
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Wharf Power Pl.a_rﬁ:‘

Fig.A-1-4 Influence of Tie Transformer in West
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A1.3 Study of System Stability

From the power flow diagram in Fig., A-1-1, the mutual differential

phase angles are as indicated below.

Assuming that the differential phase angle at S.I.T.E. G/S is zero
(0) (S.1.T.E. G/T/0°).

e

West Wharf Power Plant [ 11.6°
Korangi Power Station / 6°
Bin Qasim Power Station / 16°

In light of the fact that the difference is roughly within 10°
with reference to the differential phase angle at the Korangi
Power Station located at a center position of the power system,

the power system can be said to be highly stable.
Therefore, it has been evaluated that no problem will arise

regarding system stability as far as operation of the West Wharf

Power Station is concerned.
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Annex A2 Site Survey on 220 kV T/L from Baldia G/S to West Wharf P.P.

Results of the route survey on the captioned T/L in relation with the

West Wharf Project are as follows: . (Refer to Fig. A2-1)

1.

Ty,

Existing 66 kV T/L Route Between West Wharf P.P. and SITE G/S.

(1)

(2

Underground cable is laid about 1.2 km from West Wharf P.P. to a point
near the entrance of Fishery Harbour and the cable is interconnected
to the overhead T/L at Tower No. 1.

Up to Tower No. 5, about 1.0 km from Tower No. 1, the T/L is installed

. along the paved road parallel with the railway, then turn left {sepa-—

(3)

(4)

-rating from the road).

Underfaround the T/L from the above turning to the mouth of the Layari
River, many small houses are crowded together, and no reinforcement of
the T/L seems possible.

Beyond the mouth of Layari River, the T/L comes to Maﬁripur G/S., then

turns right, and goes to SITE G/S. through the Air Torce hoﬁsing area

.- and .a suitable area on the north side of the SITE railway station,

(5)

The mouth of the Layari River is normally a low grass hill, but in the

rainy season, the area is submerged. The existing T/L towers are

- built.in this area. .

. (8)

6 kV .T/L between Mauripur G/S. and SITE G/S. passes through a rather

good arrangement area, even though there are many houses around the

_T/L route, and it will be possible to reinforce/upgrade the existing

T/L, for example, to 132 kV.

Newly Planned 220 kV T/L Route Between G/S5. and West Wharf P.P.

West Wharf P.P. is situated about 12 km south of Baldia G/S. nearby is

, Béldié city, and Air Force base and Mauripur city. ' The survey was

conducted along the route: avoiding these crowded area, which is mainly

the same as the plammed route by KESC.
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(1)

(2)

From Baldia G/S. to Around Mauripur G/S,
From Baldia G/S. the route runs to southwest along the existing 132
kV T/L to KANUPP P.S. The route turms left at a certain point
between the existing T/L Tower No. 73 and No. 78, and then reaches
the seaside passing through the West side of Air Force area.
(Taking into consideration a new construction plan of Mauripur North
G/S., it will be favourable to take the route along the planned 132
kV Mauripur North line which will be branched from the existing 132
kV KANUPP line).
. The route runs along the coastal line through salt pond area to/
around Mauripur G/S.
It has been jundged that the T/L route selection; about 16 km

from Baldia G/S. to/around Mauripur G/S., will be ratheér easy.

From Around Mauripur G/S. to West Wharf P.P.

The following three plans are considered:

Plan A

. To take-in the 220 kV T/L. to Mauripur G/S. and from here go to
West Wharf by underground cable aloﬁg the Mauripur Road.
(Underground cable length: -Approx. 7 km)

. The area of Mauripur G/S is about 8,700 m? pnd now used as a
material storage area. This area 1is large enough to accommodates
the above facilities.

. A plan to install 132 kV cable by voltage step down from 220 kV
to 132 kV in Mauripur G/S. might be considered. However, in view
of its complexity and high cost, the plan is not considered as

feasible.

Plan B

. Does not take-in the 220 kV T/L to Mauripur G/S. and to install
the last tower on the left bank of Layari River and lay down
underground cable to West Wharf P.P,

{(Underground cable length: Approk. 5 km)

. From the last tower, the cable runs along Mauripur Road after

A2-2



(3)

crosing the left bank of the Layari Rivedr, then turns left after

- passing Wazir Mansion Rallway Station to West Wharf terminating

at West Wharf P.P.

In the area between the Mauripur paved road and railway, seen as
a possible cable route, are parked many large trucks and the
traffic on the road is heavy. |

The other route, namely, on the opposite side of the railway,
might be considered. However, the road is narrow and raugged,

(even difficult for jeep), and crowded with many small houses.

Plan C
. Does not take—in the 220 kV T/L to Mauripur G/S, (it is the same

as Plan B) and the overhead T/L crosses over the sea inlet to the

marshy land sitvated near the mouth of Layari River and reaches

Tower No. 5 of existing 66 kV West Wharf P.P. - Mauripur G/S.

line.

-~ From Tower No, 5 to No. 1, about 1 km, the existing T/L is
upgraded to a four (4) circuits tower (220 kV x 2, 66 kV x 2).
The underground cable is laid from Tower No. 1 to West Whart
P.P. o

= Plan C, is the shortest underground cable length among the
three Plans., However, it requires construction of towers im
the mangrove swamp island. Therefore, detailed study and inves—
tigation must be carried out at the implementing stage in view

of soil conditions, construction methods and maintenance.

Plan to install the Overhead Transmission Line up to West Wharf
P.P.

The route to reach the offshore area of the Karachi Shipyard
ﬁakes use of the-shallows in the sea, and brings the oﬁerhead

T/L to the West Wharf P.P. over the area, where the cooling

water discharge pipes of the power plant are buried. However,

the area belongs to the Karachi Shipyard, and also large cranes

are operating in the neighbourhood. Consequently, it seems

inappropriate to pass over the T/L over these areas.
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Fig.A.2-2 220 kV Transmission hLine Expected New Route
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Table A-1

TABLE-IH

TIDAL LEVELS AND DATUMS

(1) DATUMS AT STANDARD AND SECONDARY PORTS

Level of zero of predictions which is chart datum in ali cases,

KARACH!

MUHAMMAD BIN QASIM’
PORT (ENTRANCE)

MUHAMMAD BIN QASIM
PORT (PlPRl} o

431 metres (14.14 ft.) below a Bench Mark about 100

metres {110 yds} south west of -the tidal observatory.

5,57 metrés (18.61 ft.) below a Bench Mark on the
Bundal island. which is the western. bank of Phitti

" Creek . and about: 1.2° km {3/8% mile} north of the
“southern tip of the Island. S

4,67 metres (15.35 ft.} below a ‘Bench Mark situated
close to the H.W. ‘line- in Gharo Creek -and about 2.4

~ km []'2‘ mllesJ south westof - Goth Mahmood Shah

GWADAR'

3. 979 metres {(13.05" ft ) be!ow a Bench Mark ona’ top of

. a. Triangulation mark (Pillar of concrete} named G-2,

PASNI

about 500 metres (550 yds) south of Custom House

V‘BUIIdmg on h:gh water: hne

3,81 metres (12 5 ft) below a Bench Mark covered.
in cement at the top of concrete post about 1 metre

- (3.3 ft.) above ground ‘and  0.49 . metre (1.6 ft.) in

(2) TIDAL LEVELS AT

diameter: erected in the sand near -the entrance “to
the Coast Guard Camp Compu..d The camp is near
the Mazar at Pasni. ' '

STANDARD AND SECONDARY'PORTS :

3 : 3 ) 3. ; = . Y_e_zér lof-
, SN I T R OE a
PORTS PR I - @ | _J .:. | < servation
ST S - B T I T B
. : ~A30 [+430 1+7 100 WI6FS H2 190 vadE0 | +3200 ' o
Karachi . =14 T+, 43,6 [ +5.4 (47,21 +8,8 [ +10.5 | 1950, 1953
Md.Bin Qasim Ent. | -1.9 [+108 | +4.0 [ 45.7 {+7.4 ] 49.6 1+11:3- 11972, 1973°
‘Md.Bin Qasim Pipri | -2.0 | +3.2 ¥ 7 146.7 [+8.7 [#11.1 | +13.0° 1972, 1973
‘Gwadar 1.1 (40,71 +3.4 [ +4.2 [ +6.3 | +6.6 {+ 8.4 1982 .
Pasni . 1.3 1+0.81+3.6 1 +4.6 |+7.1.4 +7.2 1+ 9.5 1985

The abbve levels,

in feet, are referred to éHART"DATUM, which is the

same as the Zero of the tidal predictions in all cases.

All predictions in this book are calculated by the h';armonic method,

NOTE:- The analysis

for Pasni is based on one Synodic month.
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DEFINITIONS OF TIDAL LEVELS AND DATUMS
. Tidal Levels

fa} L.A.T. (Lowest Astronomical Tide). H A.T. (nghest Astronomlcai Tide).
The lowest and highest -levels respectively which can be predicted to occur
under average meteorological cenditions and under any combmatlon of astronomical
conditions; these levels. will. not be reached every year, ° H.A.T. and L.A.T.
are not the extreme levels which can be reached, as storm surges may cause
cons:derably higher and lower fevels to occur. . . ]

{b) M.L.W.S, (Mean Low Water Sprlngs). M.H W S. (Mean ngh Water Springs).
The height on mean high water springs is the average, throughout 2 year .
when the average maximum declination of  thé moon is 231° of the heights,
of two successive high waters during those periods of 24 hrs.’ {approximately
once” a fortmght} when the range. of the tide is greatest. The height of
. mean- low water springs is the average height obtamed by the two successwe
- low waters during same periods. .

(c) M H. W N. (Mean High Water Neaps} M.L.W.N. (Mean Low Water Neaps}

The. he:ght of . mean. high water ‘neaps is 'the average, throughout -2 year
as defined in [b) above, of the heights of two successive high water during
those’ permds {approxlmately once a fortnlght) when the range of the tide
is.least. The height of mean'low water neaps is the average height obtamed‘
from the two successive fow waters during the same periods.. .

NOTE The average vaiue of M.H.W.S. etc., wvaries from year to year in
a cycie of approximately 18.6 vyears. The tidal levels given' in- Fable {lI
are average values for the whole cycle obtained by computing values of a
year or more and’ correcting the resuits by the value of £ of M2

M.S.L_. (Mean Sea Ievel}. Mean- sea Ievel:- is- the- average: level.. of . .the. sea=-
_.surface over a long period, preferably 18.6. years, or the average level
which would exist in the absence of tides.

M.OH.H.W. {Mean Higher Hrgh Water). The height of mean- higher high water-
is the mean of the higher of the two daily high waters over a long period
of time. When only one high water occurs on a day this is ‘taken as the
higher high water.

M.L.H.W, {Mean Lower ngh Water) The Henght of mean lower high water
is the mean of the lower of the iwo daily h:gh water over a long period
“of time, :

M.L.L.W. (Mean _Lower Low Water). The height of mean Jlower low water
is the mean of the lower of the two daily low waters over a long period of
time. When only one low water occurs on a day this is taken as the lower
low water. - .

OMUHLLW. {Mean H:gher Low Water). The hetéht nf'mean' higher low water
is the mean: of the h:gher of the two daily low waters over a long. period.
of time. .

HOTE. The average value of M.H.H.W,, etc,, varies from year io year in’’
a cycle of approximately 18.6 years. The tidal levels given in Table Il

are wsually compuled from a year when the levels are expecled lo be average -
that is whcnfnf M, is ‘I 00. . :

TA~2
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