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Table 6.7-1 COMPARATIVE EVALHATION ON _STACK

- CONCRETE STACK

STERL STACK

COST of work

100 (Normarised)

120 (Normarised)

TERM of work 140 days ! 60 days
AREA of work 28m x 28m -42§ 3M4Zn
EVALUATION BETTER GOOD
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CIVIL WORK -

- BOXLER
TURBINE
ELECTRICAL
'SUBSTATION

SPARE PART
- TOTAL

CIVIL WORK
BOILER
TURBINE
ELECTRICAL
SUBSTATION
SPARE PART
TOTAL

. CIVIL WORK

‘BOILER
TURBINE
ELECTRICAL
SUBSTATION

 SPARE PART

TOTAL

WEST WHARP THERMAL POWER PLANT
FEASIBILITY STUDY

Table 7-1 EQUIPMENT & ERECTION COST
YEN EQUIVALENT (x10°YEN)
UNIT 1 S L UNIT 2

F/C "L/C - TOTAL F/C. L/C TOTAL
2574.06  1663.23 '4237.29  1718.94 .. 1451.,27  3170.21
5184.60 .  637.90 5822.50 4690.80° 577.10  B5267.90
§855.00 - 433,36  6208.35  5089.00 376.65 5465.65
3212.40. 305.10  3517.50 2473.30 234.90  2708,20
'2520,00 68.00  2588.00 G 0.00

760.10 o 750,10 644,80 . B44.80
20096.16 3107.58 23203.74 14616.84 2639,92 17256,76

RUPEE EQUIVALENT (x10°Rs) 1 Re= 7.4074%
: UNIT 1 o UNIT 2 _

F/C L/C TOTAL" "F/C. ‘L/C “TOTAL
347.50 224,54 572,03 232,06 195.92 427.98
699.92 86,12 186,04 533,26 77.91 . 111.17
790.43 58.50 848.93 687.02 50,85 737.66
433.617 41.19 474,86 333.90 31.71 3656.61
340.20 9.18 349,38 0.00 0.00 0.00
101,26 0.00° 101,286 - 87.06 0.00 87.05

2712.98 419.52 3132.51  1973.28 356.39 2329.66
_ DOLLAR' EQUIVALENT (x108%) 1 §=125 ¥
UNIT 4 o o UNIT 2

F/C L/C TOTAL F/C L/C TOTAL

20,69 13.31 33.90 13.75 11.61 25.36
41.48 5.10 46.58 37.53 4.62 42,14
46.84 3.47 50,31 40.71 3.01 43.73
25,70 2.44 28.14 - 19.79 1.88 21.67
20.16 0.54 20.70 S 0.00 0.00 0.00

6.00 0.00 6.00 5.16 0.00 "5.16
160.77 24.86 188,63 116.93 21.12 138,05

r/C

4293,00
9875,40
10944,00
5685.70
2520.00
1394.90
34713,00

F/C
579.G6
1333.18
1477.44
767.57
340,20

188.31

468G, 26

F/C
34,34

79.00

87.565
45,49
20,16
11.16
277.70

TOTAL
L/C

3114.50
1215.00
810.00
540.00
68.00
0.00
5747.50

TOTAL
L/C
420,
164.03
109.35
72.80

775.91

TOTAL
L/C
24,92

.72

48

.32

54

.00

.98

OO0 w

TOTAL

7407.50
11090.40
11754.00

6225.170

2688.00

1394.90
40460.50

TOTAL
1000.01
1497.21
1586.,79°
840.47
249.38
188.31
5462.17

TOTAL
59.26
88,172
54.03
49.81
20.70
11.16

323.68






Table 7-2

WEST WHARF P.P. UNITS 1 & 2 CONSTRUCTION COST

220 kV Transmission Line

Foreign' Local
Currency Currency Total
220 kV x10° ¥
Transmission 2,203.0 585.9 2,788.9
Line x10° Rs
o 297.4 79.1 376.5
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(1 Rs = 7.4074%)
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10.

11.

12.-

Table 9-1

400 M{ WEST WHARF THERMAL 'POWER STATION

© ASSUMPTION BASILS

Name of the Project
Plant Capacity

Prime movers:

Sérvicg life
Available capacity
Annual plant factor
Auxiliary ébnsumption
Trans. & dist. iosses
Thermal efficiency
Specific fuel COnSuﬁption
Type of fuel

Cost of project:
Foreign (Million Rs)

Local  (Million Rs)
Total (Million Rs)

West Whérf Thermal Power.3£ation o

400 MW (200 MW UNTT-1 and 200 MW UNIT-2)
" Steam Furbines

20 years (both Unit-l.and Unie—2}

552 tétoppage for maintepance 152)7

60%

6%

162

37Z

226 gram/kwh

Furnace oil (Residual fuel oil)

(Unit-~1). (Unit—2) (Total)

3,032.60 2,119.91 - 5,152.51°
.3,116.62 2,432.64 5,549.26
6,149.22 4,552.55 10,701.77
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Financing

(Unit—1) (Unit-2) (Total)

‘Fofeign loans/credits (M.Rs.) 3,032.60 2,119,931 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

Total e (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
Local loans - - _ 15 years including 4 years grace period
Rate of interest | On Foreign Loans 11.07
' On Local Loans 11.3517

Selling rate:

Base rate 1992-93 Paisa 113.65/KWH
1993-94 Paisa 136.38/KWH 207Z increase
1994-95 Paisa 150.02/KWH 107 increase
1995-96 & .
onwards Paisa 150.02 /KWH

Fuel adjustment charges - Fixed at Paisa 76.7/KWH

Cost of fﬁel:

Residual oil (Furnace oil) @ Rs.1,643/- per M.Ton (No escalation)

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

(157 escalation each year)

Other benefits , 35Z of salaries & wages
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20.

21,

22.

23.

24.

25.

26,

Insurance, repalir &

maintenance, rents, rates

& taxes and other

exXpenses

Transport

Provision for fire &

machinery breakdown fund

Depreciation

Additional depreciation

Administration & general -

and Billing expenses

Transmission and distribu—

tion expenses

- VL

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

(15% escalation each 9Ear)"m-

5% on 90Z (scrap value 10%).
or (4.5Z on total cost)

ist year
2nd year
3rd year
4th year
-‘5th year

- onwards -

&

Nil ©

10Z of normal depreciation
207 S |
307 : "
A "

5% of Revenue from base rate

25% of Revenue from base rate -



Table 9-2 200MY WEST VHARF THERMAL POWER STATIOH UNIT-1
COST ESTIMATION AND DISBURSEMENT SCHEDULE
= Material Haterial 1988-39 1989-90 _ 1990-91 1991-92
Description & 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 ' ol -

1. Civil Vorks 347.50 224.54 572.03 59.50 44.91 114.41 139.00 89.31 228.81 104.25 67.36 171.61
2. Boiler Plant 699.92 86.12 786.04 £9.99 69.99 279.97 34.45 314.42 244.97 30.14 275.11
3. Turbine Plant o 790,43 58.50 348.93 79.04 76.04 316.17 23.40 338.57 276.65 20.48 297.12
4. Electrical Equipment 433.67 41.19 474.36 43.37 43.37 173.47 16. 48 189.95% 151.79 14.42 166.20
5. Sub-station 340.20 9.18 349.38 34.02 34.02 135.08 3.687 138.75 119.07 3.21 122.28
6. Spare Parts _ 101.26 101.28 45.57 45.57 45.57 45.57

7. Ocean Freight 86.4% Included in above items 0.00
3. Ilbort Duty 855X 1,492.14. 1,492.14 . . 871.46 671.46 871.46 671.46
9. Consultants Eng. Services 164.97 32.687 197.64 32.99 6.53 39.53 24.75 4.90 29.65 49.49 9.80 59.29 41.24 8.17 49. 4]
10. Training . 7.16 . 4.05 11.21 3.58 2.03 5.60 3.58 2.03 5.60
11. Escalation(on item 1 to 10) 305.69 305.69 ' 0.00 3.49 3.49 81.07 91.07 151.19 151.19
12. I. 0. 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 6.48 1.62 4.86 6.48
14. Contingency(5% on 1 to 11) 144.26 112.70 256.96 1.65 .33 1.98. 16.03 2.66 18.70 57.17 47.11 104.27 49.36 48.42 97.73
Total 3,032.60 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 _1,038.09 1,406.15 2,444.24




Table 9-2 2004V VEST VHARF THERMAL POWER STATION UNIT-1

COST ESTIMATION AND DISBURSEMENT SCHEDULE

1991-92

(Unit : Million Rs.)

Haterial Haterial 1988-89 1989-90 1990-91 1982-93
% Services | & Services | Total F.C. L.C. Total F.C. L.C. Total F.C. L.E. Total F.C. L.C. Total F.C. L.C. Total
Foreign Loeal ' , _ '
347.50 224.54 572.03 89.50 44.91 114.41 139.00 89.81 228.81 104.25 67.36 171.61 34.75 22.45 57.20
699.92 86.12 786.04 69.99 69.99 279.97 34.45  314.42 244.97 30.14 275.11 104.99 21.53 126.52
790. 432 58.50 848.93 79.04 79.04 316.17 23.40 339.57 276.65 20.438 297.12 118.56 14.83 133.19
433.67 41.19 474.836 43.37 43.37 173.47 16.48 189.95 151.79 14.42 166.. 20 §5.05 10.30 75.35
340.20 9.18 349.38 34.02 34,02 136.08 3.67 138.7% 119.07 3.21 122.238 51.03 2.30 53.33
101.26 _ 101.26 ' 45.57 45.57 45.57 45.57 10.13 10.13
luded in above items 0.00 : _
1,492.14 1,492.14 o 871.46 §71.46 671.46 671.46 149.21 149.21
164.97 32.67 197.64 32.99 6.53 39.53 24.75 4.90 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 - 5.60 3.58 - 2.03 5.50
. 305.69 305.89 0.00 3.49 3.49 81.07 91.07 151.19 151.19 59.95 58.95
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 o 0.31 0.81 ' 4.05 4.05 1.62 4,86 6.48 1.62 4.86 6.48 1.62 1.62
144.26 112.70 256.96 1.65 0.33 1.98. 16.03 2.566 18.70 57.17 A7.11 104.27 49.38 48 .42 a97.78 20.05 14.18 34.23
3,032.60 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 1,038.00 1,406.15 2.444.24 421,06 422.35 343.41

9-7



&

66°881  68°6 $1°BLY ¥1°6L1 1 €102 - 2102
66°881  BI°6T 087691 ¥6°87E 1T
66°98T  $0°8z  §6°001 52 605 1 2102 - 1102
86°981  £p°98  9G°2GT 57299 11
66°881  BERY  09°HVI 50208 1 . 1102 - 0102
667981 €671 LOTLEl - 2L'PP6 o
667881 20766 26621 70°%20°1 1 010Z - 6002
66°287 689 GI'gql 81161 T B S
667991 1272 €L°9T1 - I6°€lE°l I 6002 - 8002
66°99T GE'8L  ¥9TOIL 95°%ey°l 1
667881  2U°¥8  L8%0l £7°628°T 1 2002 - L00Z
66°981  BG°68  1v°66 $8°829°1 11 .
667991  LLV6  22°¥6 90°§2L°1 T L00Z - 9002
66°981  89°66  1£°68 1£°218°1 11 o
667981 VE'VOT  80°b8 £0°L68T ‘19002 - €002
667881  GL'80T %2708 12 LL6'T I
66°991 - £6°2IT  90°9L ££°€60°2 ‘T 5002 - ¥002
66°981  06°91T 6072 776212 1§ |
66°981 997021  $£°89 9L°861°2 I 7002 - €002
667981  Z2°HZL  LL'¥O 95°852°2 11 g
667987 097221  0b°I9 £6°61£°2 1 £00Z - 2002
867881 08708l 02°8§ e1°9L8°2 53 R
66°891  £2°ESl  01°GS BZ°EEY’T 1 2002 - 1002
667981  IL°9ET 62728 8575852 o
66°981  £7°6S1  9S°8Y $1°685°2 I 1002 - 0002
667981 Z0'ZPl 9679 112962 I
667981  Ly'¥¥l  SG°YP 9°929'2 I 0002 - 6661
667991  6L°9¥I  1Z2°2F G9°999°Z II |
66°987  66°9¥T  10°0Y G2°80L°2 I 6661 - 9661
667981  L0°IST  26°LE LLUevL'e T
66°891 ©G0°€ST  9B°SE 7L°28L'2 I 2661 - 1661
667830  "Z6°YST  L0°¥E 6L°918'2 mo
667987 0L°93T 62728 '20°8Y8°2 1 1661 - 9661
66°887 . -9£°9GT  19°0€ 8976482 11 n
667991 - 86°6ST 10762 0L°806'C I 9660 - G661
66°991 677191 0§°LZ 02°955°2 I |
667881  £6°201  10°92 L2°296'2 I G661 - 7661
667991  8Z'¥9T  1.'¥T 269962 II
667881 LG'SST ¥ €2 0%°010°¢ I ¥661 - £661
B6°88T . BL°93T 02722 09°280°¢ Ir -
12°68T 12651 10°228°2 I €661 - 2661
79°€T p9°evt §5°119°2 I :
60°STL  60°SII 05°260°2 1 2661 - 1661
$S°6% 75798 GV £LG°T I
87°8S 8p'gS 07°2L6 I 1661 - 0661
A A A AN T be'1Le 11
9T°IT - QI'TI 66°202 1 0681 - 6861
16°1 16°1 RO I
560 §6°0 287 L1 1_ 6861 - 2861
o B jusuieday 2uIpuess
[B30] 3SsJoju]  [edddUILd  -3nQ ueoT Jeaj
_ Jo junouy

. ("sy¥ NOITTIH NI Q3sSSE¥dXd)
210z 21 12 03 "g661 "9 *Qf wouy
_Poldad adeu3 saeak g'p BUIpR{2UL SJeBK G §7

R0071LT

09°280°g

(I LINM 370C3HIS zowh¢mHhmo:¢

-sy

£—-6 2TAEL

Jangp a[qesed
o3ey 3S8433U]
uRQT O junouy

9-8



(I LIKn) F1NQIHIS NOILVSILYOHWY

-6 ®Tqeg

85°0 00°0 16°6 16°6 11 .
681 1676 62°61 0262 1. 8002 - L002
98y 02°62 78 LY £0°LL 11 :

8578 €0°LL 987l 06141 I L00Z - 8002
Z8°tl 06°161 ~ 99788 8L 0V2 11

0% 6L 8L70%2 017201 98°2¥¢ I 900z - G002
86°¥2 98°2¥¢e £9°86 67 17¥ I1
LET0E 6% 1¥¥ Ge g6 ¥8°9Es I 6002 - %002
6% 'SE y8°9£¢ AR 92°L29 I
yeToF - 92°LE8 GL"68 o T0°ELL I %002 - €002
g8 ¥ 10°¢1y  9I'I8 a1 76L Ir
82 6% 91°96L 18784 L670L8 I £00Z - 2002
6 €9 LB°0L8  0L7TL L97EYB I
82" LS L9°gve 18789 AR AL I 2002 - 1002
-96°09 Lytel01 21789 09°LL0'1 TI . :

S 6FTF9 . 09°LL0°1 €9719 g2 6eT‘l I 1002 - 0007

S GLTL9 ETTBELL £E°8S 1 967L81'1 11 _
28°0L 9G°LBT'T 12769 A ARATAR 1 0002 - 6661
£8°gL - LL'282°1 GT°es £0°608°1 IT
£9°9L £0760E°T 9F "6 8y peel I 6661 - 8661
8C°6L gy yee’'l  18°9% 62 10F ‘1 I1 _
8L 18 82°T0F‘'T 0E°¥¥ BGTGRYL T 8861 - L6BI
66°€8 BGGPP'T 86°8¢ LS°P8Y'1L T
16°68 LG P8Y'T P6°EE 16°816°1 I 1661 - 9661

g27.8  16781I4'l 0£°E7 18°1%5°1 IT _

86718 18°1p6'1 ¥2°¢€1 60°G65°1 I 9661 - G66T
8£°8% §0°G5S°T AL°L 22°295°1 11 .

- 9v° 88 122°298°1 2’1 ¥9°€96°1 T . §66T - ¥661
05788 $9°€89°T SL°O g pas‘1l Il . :
16°8¢ 8 P98° 1. 1170 _ 8% $95°1 T - ¥861 - £661
16788 67 ¥95°1 G070 167621 78 vey’l I _
gr-ig y9 vER ‘1 167621 €L p0e‘1 I - €881 - Zo6l

. 28°¢L ELF0ET - B8°LEE 98916 11

L8718 687916 6¢L3¢E 96824 I 2651 - 1661

£6°6Z 967828 207982 767262 IT -
Le*9l - ¥6°262 20°9¢2 £6°9§ I 1681 -~ 0661
22'¢€ - £6°98 12792 2L708 I |
yLorT o dLU0g 12°92 16°¥ I 0661 - 6861

- 9z°0 - 187Y 92°¢ 922 T

AN 82°¢ 92°2 I _ 6861 - 8881

1S3J83U] ~ AduUB[Rg udMAeday  S[EARJD aoue|eg
e BUTSOL) ~Y314 RUTUBLQ Jeaf
(*s¥ NOI'TIIH NI Q3SSIY¥4X3)
poiJad 20eJ8 SJEak y BUIPNIIUT sudeak G| ur ajqeed
XG12°11 a3ey 353d93U]
867¥9G°1 UBO7 AduUaJJny (B207

9-9



Table 9-5 200¥ VEST VHARF THERMAL POWER STATION UNIT-1

PROFIT & LOSS ACCOUNT

- 1992/83 - 2012/13

Deseription 1992-93 1993-94 1994-95 | 1995-96 1996-97 1997-98 1998-99 | 1999-2000 [ 2000-01 2001-02 | 2002-2003 % 2003-04 2004-0
(g Months)
Units Generated NVl 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 1,051,2
Units Sentout KVH 741,096 988,128 988,128 038,128 988.128 988,128 988,128 983,128 983,128 988,128 088,128 988,128 938,1
Units Sold HWH 622,521 830,028 830,028 830,028 830,028 830,028 830,028 330,028 830,028 830,023 830,028 830,028 330.0
Average Selling Rate:
a) Base Rate : - Ps/KWH 113.865 136.38 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150.02 150,
b) Fuel Adjustment Ps/KWH 76.7 - 76.7 76.7 - 76.7 76.7 76.7 6.7 76.7 76.7 76.7 76.7 768.7 76
¢} Total Selling Rate Ps/KUH 190. 35 '213.08 226.718 226.72 226.72 226.72 226.72 . 228.72 226.72 226.72 226.72 226.72 226,
Revenue from Sale of Energy: _ _
a) By Base Rate : illion Ry 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.
b) By Fuel Adjustument illion Rs 477.47 636.63 636.63 636.63 636.63 636.63 636.63 636.63 636.63 636.63 636.63 636.63 636.
¢) Total Revenue illion Rel 1,184.97 1,768.62 1,881.82 1.,8%1.34 1,381.84 1,831.84 1,881.84 1,881.84 1.,831.84 1,881.84 1,881.84 1,881.34 1,881,
EXPENDITURE _
- Fuel - Quantity "M.Ton 1178,178.40 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.
' ~ Amount illion Rs 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.
- Salaries & Vages illion Rs 4,28 6.55 7.53 8.66 9.496 11.48 13.17 15.15 17.42 20.04 23.04 26.50 30.
-~ Other henefits illion Rs 1.50 2.29 2.64 3.03 3.490 4.01 4.61 5.30 - 6.10 7.01 8.06 9.27 10,
~ Insurance, Repaires & ' .
Haintenance, Rents,
Rates & Taxes and o : _ : _
other expences ' Hillion RY 11.90 18.25 20.99 24.14 27.76 31.92 36.71 42.21 48.55 55.83 64.20 73.83 84,
- Transport expenses Million RS 4.76 7.30 8.40 9.65 11.10 12.77 14.68 16.89 19.42 22.33 25.68 29.53 - 33.
- Provision for fire & ' ' o '
Hachinary breakdown fund hillion Rs 0 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.
- Depreciation Million Rg 207.54 276.71 276.71. 276.71 278.71 276.71 276.71 276.71 276.71 276.71 276.71 276.71 276.
~ 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.
- Interest on foreign loans {Hillion Rs 241.51 329.86 324.42 318.36 311.62 304.12 285.77 286.48 276.14 264.63 251.82 237.56 221,
- Interest on local loans Million RS 127.26 177.02 176.85 175.20 169.90 - 161.08 150.46 133.63 ~ 125.42 110.67 94.20 75.83 55.
- Administrative overhead Hillion Re 35.37 56.60 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 62.26 B2.26 82.
- Transmission and distri-
bution expenses Hillion Rs 132.66 283.00 311.30 311.3¢ . 311.30 311.30 311.30 311.30 311.30 311.3¢ 311.30 311.30 311
- Agency coamission & S
V.P. Fund Hillion Rs 12.16 13.78 23.99 - 21.40 19.15 20.00 20.99 22.07 23.23 24.48 25.83 27.28 28.
TOTAL EYPENDITURE 1,075.57 1,509.56 1.665.94 1,689.27 1,709.47 1,701.83 1,692.90 1,683.22 1,672.76 1.661.48 1,649.34 1,636.29 1,822
NET PROFIT/ (LOSS) 109. 40 169. 06 215.88 192.57 172.37 - 130.01 188.94 198.62 209.07 220.36 232.50 245.55 259



1998-99 | 1099-2000 | 2000-01 | 2001-02 | 2002-2003 | 2003-04 | 2004-05 | 2005-06 | 2006-07 | 2007-08 | 2008-08 2008-10 | 2010-11 | 2011-12 | 2012-13 TOTAL

_ o L . ' (3 Honths) 20years
,051,200 1,051,200 1,051,200 1,051,200 1,061,200 1,051,200 1,081,200 1,051,200 1,051,200 1,051,200 1,051.200 1,051,200 1,051,200 1,051,200 252,800 21,024,000
988,128 988,128 983,128 988,128 988,128 983,128 988,128 988,128 983,128 988,128 988,128 988,128 988,128 988,128 247,032 19,762,560
830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 207,507 16,600,550
150.02 150.02 150.02 150. 02 150.02 150.02  150.02  150.02 150.02  150.02 150.02 150.02 150.02 150.02 150.02 147.64
76.7  16.7 76.7 76.7 . 78.7- . 76.7 - 76.7 76.7 76.7 76.7 - 76.7 76.7 76.7 76.7 76.7 76.70
226.72 226.72 226.72 226.72 . 226.72  226.72 226.72  226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 224.34
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 1,245.21 311.30 24,564.50
636.63 636.63 636.63 636.63 ' 636.63 636.63 636.63  636.63 636.63 636.63 636.63 636.63 = 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 1,381.34 1,881.34 1,881.84 1,881.84 1,881.84 1,881.84 1.881.34 1,331.34 470. 46 37,297.12
7,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 59,392.80  4,751,424.00
390.33 390.33 390.33 390.33 . 390.33 390.33  390.33 390.33 380.33 390.33°  390.33 380.33 290.33 390.33 97.58  7.806.59
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 81.06 23.30 605.37
4.61 5.30 6.10 17.01 8.06 9.27 10.67 12.27 14.11 16.22 18.865 21.45 24.67 28.37 8.16 211.88
36.71 42.21 48.55 55.83 . 64.20 73.83 34.91 97.64 112.29 129.13 148.50 170.78 196. 39 225.85 64.93 1,686.70
14.68 16.89 19.42 22.33 25.68 29.53 33.96 39.08 44.92 51.65 = 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 5.20 5.20 5.20 5.20 5.20 5.20 5.20 1.30 104.00
276.71 278.71 276.71 276.71 276.71 276.71 276.71 276.71 278.71 276.71  276.71 276.71 276.71 276.71 69.18 5,534.30
110.69 110.69 110.69 110.69 110.69 110.69 110.69 110.69 110.69 110.69 110.69 110.69 110.69 110.69 27.67 1,964.68
295.77 286.48 276.14 264.63 251.82 237.56 221.68 204.02 184.35 162.47 133.11 111.00 80.82 47.24 9.85 4,601.82
150.46 138.63 ~ 125.42 110.67 94.20 75.83 55.35 33.02 12.95 2.21 1.786.02
62.26 62.26 62.26 62.26 62.26 62.26 62.28 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  311.30 311.30 311.30 311.30 311.30  311.30 © 311.30 311.30 311.30 311.30 19.46 6,038.54
20.99 22.07 23.23 24.48 25.83 27.28 28.83 30.43 3164 31.73 30.74 29.25 27.44 25.25 11.92 506.60
1,692.90  1,683.22 1,672.76  1,661.48 1,649.34 1,636.29 1,622.36 1,607.97 1.597.05 1.596.26 1,605.20 1.618.57 1,634.86  1,654.60 363,22 32,737.73
183.94 198.62 209.07 _ 220.36 232.59 245,55  259.48 273.87 284.79  ,285.58 276.64 263.26 248.97 227.24 107.24 4,559.40
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Table 9-6  200HV VEST VHARF THERMAL POVER STATION UNIT-2

COST ESTIMATION AND DISBURSEMENT SCHEDULE

(Unit : Mill. Rs.)

: ‘Haterial Material N 2 1991-92 . " _ 1992-93 - 1703-04 ) 1994-95
Daeseription & Services | & Services | Total - F.CL L.C. | Total F.C. Ll ) il F.C. L.C, Tetal
Foreing Local ' ' ' ' I
1. Civil Yorks 232.08 195.92 427.98 46.41 38.18 85.50 92.382 18.37 171.18 69.62 58.78 128.39 23.21 19.59 42.8
2. Boiler Plant . 633.26 77.91 T11.17 63.33 ’ 63.33 253.30 31.16 284.47 221.64 27.27 248.91 94.99 19.48 114.4
3. Turbine Plant _ 687.02 50.85% 737.86 §8.70 68.70 274.81 20.34 295.15 240 .46 17.30 258.25 103.05 12.71 115.7
4, Electrical Equipment 333.90 31.71 365.61 33.39 -33.39 133.56 12.68  146.24 116.86 11.10 127.96 50.08 7.93 58.0
5. Spare Parts - : - 87.05 0.00. 87.05 39.17 38.17 39,17 : 39.17 §.70 3.7
6. Ocean Freight 86.4X . Included in above items 0.00 ' _
7. Import Duty 855% N 1,085.30 1,085.30 - 488.39 488.39 488.39 488.39 108.53 108.5
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 4.9
9. Traintng - = 0.68 - 0.41 . 1.08 e 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 60.2
11. 1. 0. C. 11X F, 11.315% L 543.32 543.32° 23,10 23.10 140.50 140.590 288.33 288.33 91.40 . 91.4
12. Departrental Exvenses . 1.62 8.10 .72 2.43 2.43 0.31 2.43 3.24 0.81 2.43 3.24 0.81 0.8
13. Contingeney(5% on 1 to 10) 100.87 39.58 190.45 11.35 2.28 13.83 40,35 37.50 77.85 34.95 38.35 73.30 14.22 11.45 25.86
Total 2,119.91 2,432.84 4,552.55 238.39 73.38 311.77 348.20 930.34 1,778.55 734.71 1,096.18 1,830.39 293.60 332.73 631.2
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Table 9-6  200MW WEST VHARF THERMAL POVER STATION UNIT-2

'COST ESTIMATION AND DISBURSEMENT SCHEDULE

. i (Unit * Mill. Rs.)
Material Haterial ' 1991-92 1692-93 1793-04 : 1994-95
Description & Services | & Services | Total F.L. L.C. Total . F.C. L.C.o * o al F.C. L.C. Tetal
Foreing Local L . o ' ol L '

Vorks 232.06 195.92 427.98 = 46.41 39.18 35.60 - 92.32 78.37 171.19 69.62 58.78 128.39 23.21 19.5% 42.80
~ Plant 633.26 77.91 711.17  63.33 : 63.33 253.30 31.16 284.47 221.64 27.27 248.91 94.99 19.48 114.47
1e Plant 637.02 50.85 737.86  68.70 68.70 274.81 20.34 295.15 240.46 17.80 258.25 103.05 12.71 115.78
~ical Equipment 333.90 31.71 365.61 - 33.39 33.39 133.56 -12.68 146.24 116.86 11.10 127.98 56.08 7.93 58.01

Parts 87.05 0.00. 87.05 39.17 38.17 - 39.17 ‘ 319.17 8§.70 3.70
Freight B86.4% Included in above items - 0.00 _ : : : '

; Duty 855X 1,085.30 1,085.30 _ : 488.39 488,39 438.39 488.39 108.53 - 108.53
ltants 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 4.91
ing 0.638 “0.41 1.08 . _ = 0.34 . 0.20 0.54 0.34 0.20 0.5

ation{on item 1 to 9) 343.37 343.87 4.41 -4.41 : - 117.08 117.08 162,13 162.13 60.26 60.26

C. 11% F, 11.315% L 543.32 543.32 23.10 - 23.10 140.50 -140.50 - 288.33 288.33 91.40 91.40
tmental Expenses . . 1.62 g.10 9.72 2.43 2.43 0.81 2.43 3.24 0.81 2.43 3.24 0.81 0.81
1igency (5% on 1 to 10) 100.87 39.58 190.45 11.35 2.28 13.63 40.35 37.50 177.85 34.95 38.35 73.30 14.22 11.45 25.687

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 1,096.13 1,830.89 298.60 332.73 - 631.33
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Table 9-9 . 200UW YEST VHARF THERHAL POHER'STATIOH UHtT*Z

PROFIT & LOSS ACCOUNT

1994/95 - 2014/15

Description (91394-25) 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 | 2001-2002 | 2002-03 2003-04 | 2004-2005 | 2005-06 2006-0°
. onths _ . :
Units Generated NWH 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 1,051,2
Units Sentout . MWH 741,096 988,128 983,128 988,128 988,128 988,128 988.128 988,128 988,128 988,128 388,128 988,128 988, 1
nits Sold MVH 622,521 = 830,028 830,028 330,028 330,028 ~ 830,028 830,028 830,028 330,028 830,028 830,028 830,028 830, 0:
Average Selling Rate: :
a) Base Rate Ps/KWH 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.
b) Fuel Adjustment Ps/KWH - 16.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 768.7 76.7 76
c) Total Selling Rate Ps/KWH. 226.72  226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.
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,
b) By Fuel Adjustment Killion Rs 477.47 636.63 636.63 636.63 636.63 636.63 636.63 636.63 536.63 636.63 636.63 636.63 636.
c) Total Revenue Million Rel. 1.411.38 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.,881.84 1,881.
EXPERDITURE _
- Fuel - Quantity H.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.
- Amount Million Rd 292.75 390.33 380.33 390.33 390.33 390.33 390.33 390.33 390.33 390.33 390.33 390.33 390.
- Salaries & VYages Hillion R 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.
- Other benefits , Million Rg 1.98 3.03 3.49 4.01 4.62 5.31 6.10 7.02 3.07 g9.28 10.67 12.28 14.
~ Insurance, Repaires & '
Haintenance, Rents,
Rates & Taxes and o ' _ _ : '
ather expences "Million RS 15.74 24.14 27.78 31.93 36.71 42.22 48.55 55.84 54.21 73.34 34.92 97.66 112.
- Transport expenses Million R 6.30 9.65 11.10 12.76 14.68 16.38 19.41 22.32 25.67 29.52 33.95 39.04 44.
- Provision for fire & _
Machinary breakdown fund million R 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.
- Depreciation illion R 153.65 204.36 204.86 204,36 204.86 204.86 204.886 204.36 204.86 204.86 204.36 204.88 204.
- Additional depreciation Million R ' 20.49 40.97 61.486 8§1.95 81.95 81.495 81.95 81.95 81.95 31.95 81.95 81.
- Iaterest on foreign loans [Million R 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.
- Interest on local loans Million R 105.46 145.80 145.69 144.16 139.48 132.07 123.27 113.44 102.48 90.24 76.57 61.32 44,
~ Administrative overhead Hillion R 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.
- Transmission and distri- :
bution expenses Million R 233.48 311.30 311.3¢ 311.30 311.30 311.30 311.30 311.30 311.30 311.30 311.30 311.30 311.
- Agency commission & _ N '
¥V.P. Fund Million R 37.70 46.55 44.21 41.95 39.94 40.17 40,44 40.70 40.94 41.15 41.33 41.45 41.
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 1,509.88 1,508.78 1,508.
NET PROFIT/(LOSS) 338.33 . 418.97 397.61 377.58 359.48 361.54 363.97 -366.30 368.47 370.39 371.98 373.06 373.




—

9 | 1998-00 | 2000-01 |2001-2002 | 2002-03 | 2003-04 [ 2004-2005 | 2005-06 | 2006-07 | 2007-08 | 2008-09 | 2008-10 | 2010-11 | 2011-12 | 2012-13 | 2013-14 | 2014-15 TOTAL
. S ST R S ' , K {3 _Honths) 20years

00 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 1,051,200 262,800 21,024, 000
28 083,128 088,128 988,123 988,128 983,128 988,128 988,128 988,128 988,128 - 988,128 988,128 083,128 988,128 988,128 988,128 247,032 19,762,560
28 830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 830,028 330,028 830,028 830,028 830,028 830,028 830,028 207,507 16,600, 550
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
7 76.7 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 76.70
72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72 226.72  226.72 226.72 226.72 226.72 226.72 226.72 140.23 222.60
)1 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
53 636.63 636.63 636.63 636.63 636.53 636.63 636.63 636.63 636.63 636.63  636.63 636.63 636.63 636.63 636.63 159.16 12,732.62
34 1,881.84 1,881.84 1,881.84 1,881.84 '1,881.34 1,831.84 1,881.84 1,881.84 1.881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 1,881.84 470.46 37.636.77
)0 237.571.20 237.571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 237,571.20 287,571.20 237,571.20 237,571.20 237,571.20 59,392.80  4,751,424.00
313 390.33 390.33 390.33 390.33  390.33 390.33 . 390:33 390.33 390.33 390.33 390,33 396.33  390.33 390.33 390.33 97.58 7.806.59
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 81.13 93.30 107.30 30.85 801.30
52 5.31 6.10 7.02 8.07 9.28 10.67 12.28 14.12 16.24 18.67 21,47 24.69 28.40 32.68 37.55 10.80 280.45
41 42.22 48.55 55. 84 §4.21 . 13.84 84.92 97.66 112.31 129.18 148.53 170.81 196.43 225.89 259.78 298.74 35.89 2,231.06
58 16.88 19.41 22.32 25.87 29.52 33.95 39.04 - 44,90 51.63 59.37 68.23 78.52 90.30 103.85 119.42 34.33 891.88
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
36 204. 86 204.86 204,86 204.86  204.86 204. 86 204.86 204.86 204. 36 204. 36 204.86 204.86 204.86 204.86  204.86 51.22 4,097.29
95 81.95 81.95 81.95 31.95 81.95 81.95 81.95 81.95 '81.95 81.95 81.95 81.95 81.95 $1.95 81.95 20.49 1,454.54
34 212.59 206.76 200.26 193.03  184.99 176.03 166.06 154.97 142.62 128.87 113.57 96.54 77.59 56.50 33.02 6.39 3,216.77
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
6 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
30 311.30 311.30 311.30 311.30 7‘-311,30 . 31L.30 311.30 311.30 311.30 311.30  311.30 311.30 311.30 311.30 311.30 19.46 6,167.67
04 40.17 40.44 40.70 40.94. 41.15 41.33 '41.45 41.50 41.43 40.76 38.8¢ 35.92 32.26 27.99 22.99 10.78 789. 06
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 1,509.00 1,515.01 1,531.83 1,558.56 1,591.48 _1,629.96 1.674.93 373.46 30,535.19
" 361.54  363.97  356.30 368.47  370.39 _ 371.96  373.06  373.52 ~ 372.34 36683 350,01  323.28  290.36 251.87  206.91 97.00 7,101.58
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10.3 F—2liE

10.3.1 & 1§ _ _
LR b T 7kﬁ%%ﬁ®?ﬁﬁﬁ&$%?%%mmm@%?w&ﬁﬁﬁmu'
TRO5,
E T Y
(1) Br, BE
(2) BRiERH LoRE
(3 S Co T -
KWET@\;ﬂGG%T QH?QWW&%EEﬁbtﬁﬁﬁméﬁﬁbto
" KARACHI ELECTRIC SUPPLY LDRPURATIGN '
POVER DEVELOPMENT AND TARIF STUDY
Volume 1l
" GENERATION DEVELOPMENT "
Electrowatt, Fichtner, dJafri, Asian:Deveiopment Bank
T.A.Ho. 411-Pakistan

10.3.2 SiZEHF o -
REHHRHMEIT \%ﬁ,ﬂﬁfﬁbﬁ<(5H~mﬂ)£ﬁ&&mm<(nH~
H) B8Btd3, : :
EHRBENSE L . %t%/l*;@?%hi%ﬁ@mﬂhiafiﬁ#im
—7, KRPEBARELHECEY ., A8, BEIBITES,

10.3.3 A
HivRoO#EY | $ﬂE®@ﬁﬁﬁﬁblUE#F@%? mﬁmgﬁ(55~mﬁ)
OBV AV BEHRHHEO,
W10 (1975—1984) mmr}aﬁﬁrﬁ?ﬁmh;rﬁmﬁﬁﬂi@ Fig. 10. 1R,
Z ORm, mﬁﬁﬁib%ﬁﬁlbmﬁiwki%gﬁﬁ\%%Tmﬁwhﬁﬁ%
sz s,
-hmﬂﬁ@v49uzm%éﬂv&@77Ub&ﬁ@«zﬁ»@ké<%nfh
., HAHUYRTRENTF ORE M2 BET S OPEET, THHOFELH
L AERRL, ' '
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10.3.4 - hﬁ’iﬁ(_m
1975 - 1084 D10 F IO R L BE o A RHiaiR 4 Table 10. 1R T.
CPBOFELEY 2V ORERE TS 5 iOF.! o 1THARBEL, 4 A» 59 HoMi
BELZW, _ _
—EE2RUCEOREZEHOR TS 2.
—RCERBE R, Balkdn,
Table 10. 12 kv HMIEEORFERI S A~S ARET €Y 2~V OFH
T, 18~859%6\ @ T % F i, REKMR, 128~ 1 HOB0~T0%TH 5 . _
:a)iﬂw‘j‘ti POEPHOBETEREHCESE C. FRL AL CHBEEOZELR
. BHB0%TH B .
Bﬁ@wﬁ%ﬁmﬁﬁﬁm\?ﬁﬁm%\1H@m%?&%o

Table 10-1 (Average figures for 1975 - 1984)
Month Average Precipitation Average Relative
(in mm) Humidity
Jan. ' 12.1 623
Feb. : 20.6 697
Mar. 1341 72%
Ap.r. ' B P ' 75%
May ' - . 757
June 9.8 - 76%
July 74.6 | 807
Aug. 100.1 85%
Sept. 20.0 80%
Oct. 3.1 752
Nov. 2.0 62%
Dec. 8.7 65%



10.3.5 & K o
HEHE O1975— 108 E U S 51 3 APIRE, BREEE, AREoRE
@w$5$%ﬁéTwm1am5ﬁr?:ﬁci%&;ﬁﬁwﬁﬁﬁ§£WMQMM,
5 43C, FLRBEEEELEETHIS 21CTH D, o
ERORBRECARS, 6T, RESHI1HATHS.

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 . 11.5. . 2441

Apr. 40.1 18.2 28.4

May 41.2 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
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10.4 TRy
BE w22 b 77 KHRBH R, BHEHS 2 BBREBL T3, 20K’
- CORBIREA. EoBSRHF 22BRu T, HIoAGERICoE M3 TR,
REOAFKGRORFEIC >0, B, FrnEesth o,
UicBo T, FHEETIBREORSS 2 H1C, Satton ORZFHLTIRANT —7
KAFEBE OB &2 BB IR L -,

10.4.1 BRO¥EI S
IR PTZKNIREERL DRI NS, SO WEZAREHEROIFTE 2T,
CEREHEE U, - |

o OETERGE
L BREE ! Ho = 50n

BRI OBRESER : S = 3.5%
e A Vs = 13n/s
iR, : u = Bw/s
HEH RE t TS = 273°+135° =408°K
KRR : To = 33T
B E i Hh = 10,000kcal/kg (KESCF-%)
BBl L ke D KFERAER : h = 0.113ke
BEL LkgeM O KOFEEE : w = 0.010ke -
% &K I tm o= 1.2
mElERE 7 : w = 10,775kg/h

@ 334¥, RhE25%

(1) 5 2B 0EE
Hes (1.1) »6 0.7 ks, (10.4.1.(3))

Hy = 9,383.8kcal/ke

GO = 10.42Nn%/ke

AO = 9.98Hn%/ke

G' = 12.41Mn%/ke

G = 13.69Nn%/ke

G'G= 147.5X10%n%h

QG (33°C) =165.2X10%N0%/h
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(2) BELYOSO, HILE
BN 2.2) BXr(2:3) w3, 6041Mn
QS'= 263.9nh -
JE &@mmsnasogﬁga(znam»
L 1L, 78%ppn B R2B, i : : S :
EEOHEKC X SOz@ﬁLﬁﬁﬁFbiU%@ﬂﬁﬁTﬂ@i?kﬁb R
BYEWELHEHESND, P
ﬁﬁi:lﬁi‘?%ﬁ ¢ 0.%ppm
_ 38 ‘ﬁf»%«%@iﬁ&f@fﬂiﬁﬁ 2.5kn
%%su®ioﬁﬁﬁfﬁﬁ®h&ﬁﬁ%ﬁﬁ??”bﬁwﬁﬁﬁv\&#ib
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@) A REOFH

(1) Simplified -formula ofﬂflue_gasvamoﬁntr

HL = Hr — 600 (%h + w) (Kcal/kg) ~—=——rm—m———e—— (1.1)
0.85 HL . 3 |
GO = oo -
| 1,600 m°/ke) . (1.2)
- 0.85 3
G' =GO + (m ~1) A0 (Nu° /kg) ot (1.,4)
G =G' +11.2h + 1.26 W (No° /kg) - (1.5)
QG =G xW MmP/H) 0 e (1.6)
to + 273 . 3
QG = G x W«“'?EE;P—-_ﬁnk/H) """""""""""""" CI-7)
Where:
HL : Low heat calorific value (Keal/kg)
Hh : High heat calorific value (Kcal/kg)
! Hydrogen kg formed per 1 kg of fuel
Water kg formed per kg of fuel
GO : Theoretical flue gas generated by the combustion
of fuel (Nm3/kg)
AQ : Thegretical air required for the combustion of
fuel (¥m3/kg) -
G' Actual flue-gas generated. by the combustion of
fuel (Dry gas) (Nm3 /kg)
m Ratio of excess airx
-G Actual flue gas gemerated by the combustion of
fuel (Wet gas) (Mo /kg)
QG': Flue gas amount per hour (Nm3 /i)
W Fuel oil consumption per hour (kg/H)
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(1) S O-HElEOHER

s + 0y = 80o i (201)
32 kg 32kg 64 kg |
224 Nm3  22.4 fm3

_kﬁoﬁ?%bt;am\ﬁﬂ¢@1m@5ﬁ@ ﬁhi?kommﬁém
SQ:HALL%,

Therefore, : _ _
Qs' = 0.7S x W (¥m3/H) o (2.2)
Qs = 0.78 x W x _______,T0247-3273 R, 5 )

Where!

$ : Sulfur kg formed per 1 kg of fuel
Qs': S0y gas amount per hours (Nm3/H)
Qs : SOz gas amount pev hours at ambient temperature (m3/H)

To: : Ambient temperature (° C)

| 6 u10b :
HHF 2RO SO EE =92<10 =_Qsi§é? Cpom)  m--=— (2.4)

QG
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10.5 KRASBROHE
w¢®kh%$mﬂbu BRI OB L 2 RRERMEBERD s KRSl Y

b,

o Iasi, k& mﬁﬁbt%ﬁ“@%&ﬂﬁ fmwﬁﬁmmhﬁ%h;%v
THIRHHMEOHEN, LWROBLL2EL cihicFEL. B, PR
.9_:, ' o o
Aﬂﬁ”@ HAEORBFRITO TARH 227 b OFEFCiE-T, 2
Y-SR R REL .

g
52

10.5.1 EEHR |
TOHE TN, BidEE 3n/s~Bn/s L HR L., Hoses & Carson DX &EML T
BHLi.

10.5.2 3EZLE
(1) 200Mx 2%

(2) WRgx i 140m
3y B &\ OB LW
4 # P OEH

2 1S

EHIBSEE © 10,000kcal /kg
WHEsSHR:  3.5% ,
Lmﬁﬁﬁz 11.3% (F&HE)
K S 1.0% C v )
(5) HEH R

B : 336m*/sec, (140CT
m 140°C
% E 1,225ke/m®, (15CT)
o 0.24cal/’k.g
6y JE zE
| B 378 (1D

ﬁF'}JzLﬁ : 30w/s

HrrBtds.

A

@rﬁm#ﬁﬂﬁj/¢UHbﬂ\W%'2¢®ﬁ%
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10.5.3 SR e _

hﬁ&%ﬁx FbB, 2000 T/GxX 2%, WHEGE 140n0Ip4a. SO» OHLLR

KEE S l“ﬁw?mﬁlﬂﬁm"owﬁ%HTﬁ®LOc50\wﬁw ﬂﬁPm
EHENMET D ' ' '

B M H BRI E EFEESFcomE
il - 0.03ppn 10, 850m
HEn 0. 03ppm 10, 070m
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Fig. A-1-1_Power Flow Study Disgram in 1994 _’Case A)
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Fig. A-1-2
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- Fig. A-1-3  Simplified Short Circuit Power Dxagram in 1994
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Fig.A-1-4 _Influeice of Tie Transformer in West

Wharf Power plant .
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Fig.A.2-2 220 kV Transmission Line Expected New Route
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