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Table 18.1.{a) ¥nergy generation and fuel consumption (1988-1990)

=
plant type

Year Energy generation Fuel consumption

1988 160 MW (GT) x 8,760 hr x 6/12 x 0.7 (plant factor) = 490.6 GWh 490.6 GWh x 3,310 Kcal/kWh (26%) ¢ 9,000 Kcal/Nm3 =  180.4 million Nm3
1989 160 MW (GT) x 8,760 hr x 4/12 x 0.7 = 327.0 GWh 327.0 GWh x 3,310 Kcal/kWh (26%Z)  + 9,000 Kecal/Nm3 = 120.3 million Nm>

360 MW (CC) x 8,760 hr x 8/12 x 0.7 1,471.7 GWh 1,471.7 GWh x 2,260 Kcal/kwh (38%) : 9,000 Kcal/Nm3 =  369.6 million Nm3

A, € _ “Total 1,798.7 Gih , Total 489.9 million Nm3
1990 360 MW (CC) x B,760 hr % 1 x 0.7 = 2,207.5 GWh 2,207.5 GWh x 2,260 Kcal/kWh (38%) : 9,000 Keal/Nm3 = '554.3 million Nm3

120 MW (ST) x 8,760 hr x 7/12 x 0.7 = 429.2 GWh 429.2 GWh x 3,390 Kcal/kWh (25.4%) + 9,000 Kcal/Bm3 161.7 million Nm3

120 MW (5T) x 8,760 hr x 1/12 x 0.7 = 61.3 GWh 61.3 GWh x 3,390 Keal/kWh {25.4%) + 9,000 Kcal/Nm3 = 23.1 million Nm3

. Total 2,698.0 GWh : Total 739.]1 million Nm?
1988 | 160 MW (GT) x 8,760 hr x 6/12 x 0.7 {(plant Factor) = 490.6 GWh 490.6 GWh x 3,310 Kcal/kWn (26%) : 9,000 Keal/Nmd = 180.4 million Nm3
1989 160 MW (GT) x 8,760 hr x 4/12 x 0.7 = 327.0 GWh 327.0 GWh x 3,310 Kcal/kwh (26%) . ¢ 9,000 Kcal/Nm3 = 120.3 million m3

240 MW (CC) x 8,760 hr x 8/12 x 0.7 = 981.1 GWh 981.1 GWh x 2,260 Kcal/kWh (38%) % 9,000 Kcal/tm3 =  246.4 million Nm3

160 MW (GT) x 8,760 br x 8/12 x 0.7 = 654.1 GWh 654.1 GWh x 3,310 Kcal/kWh (26%) : 9,000 Keal/tm3 =  240.6 million Nm3
. ' Total 1,962.2 GWh Total 607.3 million Nm-

B 1990 240 MW (CC) x 8,760 hr x 1 x 0.7 = 1,471.7 GWh 1,471.7 GWh x 2,260 Kcal/kWh (38%) + 9,000 Kcal/Nm3 =  369.6 million Nm>
160 MW (GT) % 8,760 hr x 5/12 x 0.7 = 408.8 GWh 408.8 GWh x 3,310 Kcal/kWh (26%) + 9,000 Kcal/Nm3 = 150.3 million Nm>

240 MY (CC) x 8,760 hr x 7/12 » 0.7 = 858.5 GWh 858.5 GWh x 2,260 Kcal/kWh (38%) : 9,000 Kcal/Mm3 = 215.6 million Nm

80 MW (GT) x 8,760 hr x 1/12 x 0.7 = 40.9 GWh 40.9 GWh x 3,310 Kcal/kWh (26%) + 9,000 Kcal/Nm3 = 15.0 million Nm

Total 2,779.9 GWh Total 750.5 million Nm

1988 160 MW (6T) x 8,760 hr x 6/12 x 0.7 {plant factor) = 490.6 GWh 490.6 GWh x 3,310 Kcal/kWh (26%) : 9,000 Keal/Nm> =  180.4 million Nm3

1989 160 MW (GT) x 8,760 hr x 4/12 x 0.7 = 327.0 GWh 327.0 GWh x 3,310 Kcal/kiwh (26%) ¢ 9,000 Kcal/Nm3 = 120.3 million NmJ

360 MW (CC) x 8,760 .hr x 8/12 x 0.7 = 1,471.7 GWh 1,471.7 GWh x 2,260 Kcal/kWh (38%) : 9,000 Keal/Nm3 =  369.6 million Nmd

D . Total 1,798.7 GWh Total 689.9 million Nm3
1990 360 MW (CC) x 8,760 hr x 1 x 0.7 = 2,207.5 GWh 2,207.5 GWh x 2,260 Kcal/kWh (38%) + 9,000 Kcal/Nm3 = 554.3 million Nm3

160 M4 (GT) x 8,760 hr x 7/12 x 0.7 = 572.3 GWh 572.3 GWh x 3,310 Keal/kWwh (26%) ¢ 9,000 Kcal/Nm3 =  210.5 million Nm3

80 MW (GT) x 8,760 hr x 1/12 % 0.7 = 40.9 GWh 40.9 GWh x 3,310 Kcal/kWh (26%) : 9,000 Kcal/Nm3 = 15.0 mitlion Nm3

Total 2,820.7 GWh Total 779.8 willion HNm3

1988 160 MW (GT) x 8,760 hr x /12 x 0.7 (plant factor) = 490.6 GWh 490.6 GWh x 3,310 Kcal/kWh (26%) : 9,000 Kcal/Nm?d = 180.4 million Nm3
1989 160 MW (GT) x 8,760 hr x 4/12 x 0.7 = 327.0 GWh 327.0 GWh x 3,310 Kcal/kWh (26%) + 9,000 Kcal/Nm3 = 120.3 million Nm3

320 MW (GT) x 8,760 hr x 8/12 x 0.7 = 1,308,2 GWh 1,308.7 GWh x 3,310 Kcal/kWh (26%) : 9,000 Kcal/Nm3 =  481.1 million w3

Total - 1,635.2 Gih Total 601.4 willion Nm3

F 1990 160 MW (GT) x 8,760 hr x11/12 x 0.7 = 899.4 GWh 899.4 GWh x 3,310 Kcal/kWh (26%) : 9,000 Kcal/Nm3 =  330.8 million HNmJ
160 MW (GT) x 8,760 hr x 5/12 x 0.7 = 408.8 GWh 408.8 GWh x 3,310 Kcal/kwh (26%) + 9,000 Keal/tw3 = 150.4 million Nm3
240 MW (CC) x 8,760 hr x 7/12 x 0.7 B58.5 GWh 858.5 GWh x 2,260 Kcal/kWh (38%) : 9,000 Keal/Nm3 =  215.6 million Nm3

240 MW (CC) x 8,760 hr x 1/12 x 0.7, = 122.6 GWh 122.6 GWh x 2,260 Kcal/kWh (38%) ¢ 9,000 Kcal/Nm3 = 30.8 million Nm3

80 MW (ST) x 8,760 hr x 7/12 x 0.7 = 286.2 GWh 286.2 Guh x 4,530 Kcal/kWh (19%) * 9,000 Keal/Nm3 =  144.]1 willion Nu3

B Total 2,575.5 GWh . Total 871.7 million Hm3
1988 160 MW (GT) x B,760 hr x 6/12 x 0.7 (plant factor) = 490.6 GWh 490.6 GWh x 3,310 Kcal/kWh (26%) + 9,000 Kcal/Bw3 =  180.4 million Nm3
1989 160 MW (GT) x 8,760 hr x 4/12 x 0.7 = 327.0 GWh 327.0 GWh x 3,310 Kcal/kWh (26%) + 9,000 Kcal/Nm3 = 120.3 million NmJ
320 MW (CT) x 8,760 hr x 8/12 x 0.7 = 1,308.2 GWh 1,308.2 GWh x 3,310 Kcal/kWh (26%) % 9,000 Kcal/Nm3 = 481.1 million dm3

Total 1,635.2 GHh ' Total 601.4 million Bm3

1990 160 MW (GT) x 8,760 hr x 1 x 0.7 = 981.1 981.1 GWh x 3,310 Kcal/kWh (26%) ¢ 9,000 Kcai/Nm3 = 360.8 million Nm3

F 160 MW (GT) x 8,760 hr x 5/12 x 0.7 = 408.8 408.8 Gwh x 3,310 Kcal/kWwh (26%) + 9,000 Kcal/mMm3 =  [50.3 million Nm3
240 MW (CC) x 8,760 hr x 7/12 x 0.7 = 858.5 858.5 GWh x 2,260 Kcal/kWh (38%) + 9,000 Kcal/tm3 =  215.6 million Nu3
80 MW (GT) x 8,760 hr x 7/12 x 0.7 = 286.2 286.2 GWh x 3,310 Keal/kWh (26%) + 9,000 Kcal/Nm3 = 105.3 million Nm3

60 MW (ST) x 8,760 hr x 7/12 x 0.7 = 214.6 214.6 GWh x 4,530 Kcal/kWwh (19%) + 9,000 Kcal/Nm3 = 108.0 million Nu3
60 MW (ST) x 8,760 hr x 1/12 x 0.7 = 30.7 30.7 GWh % 4,530 Kcal/kWwh (19%) : 9,000 Kcal/Nm3 = 15.5 million Nm3

Total 2,779.9 Total 955.5 million Nm3
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Table 18.1.(b)

IR

Energy generation and fuel consumption {up to 1995)

pover Plant Capacity (MW) Ttem Unit 1988 1989 1990 1991 1992 1993 1994 1995

 [Type-A and Type=-C Es: Energy at sending-end GWh 2,583 2,587 2,589 7,590 2,590

stean turbine 360 Eh: Enerpy for station servi?e GWh 91 91 91 91 g1

Eg: Energy at generator-terminal GWh 2,674 2,678 2,680 2,681 2,681

o F : Fuel consumption 1068m3 1,006 1,007 1,008 1,009 1,009
Es: Energy at sending-end GWh 2,153 2,260 2,351 2,475 2,582 |

combined cycle 360 Eh: Energy for station Servige GWh 17 18 19 20 21

Eg: Energy at generator-terminal GWh 2,170 2,278 2,387 2,495 2,603

B P : Fuel consumption 1063m3 612 623 634 644 655

Es: Energy at sending-end GWh " 488 1,759 2,638 4,736 4,847 4,940 5,061 5,172

Total 720 Eh: Energy for station service GWh 3 40 ' 60 108 109 110 111 112

Eg: Energy at generator—terminal GWh 491 1,799 2,698 4,844 4,956 5,067 5,176 5,284

o F_: Fuel consumption 10613 180 490 739 1,618 | 1,630 1,641 1,653 1,664

Type-B Es: Energy at sending-—end GWh 4,633 4,747 4,833 4,917 5,002

| combined cycle 720 Eh: Energy for station servi€e GWh 38 39 39 40 40

Eg: Energy at generator-terminal GWh 4,701 4,786 4,872 4,957 5,042

. _ F : Fuel consumption 1068m3 1,523 1,527 1,531 1,535 1,539

juxiliary boiler F : Fuel consumption 3 2 1 ) 0

Es: Energy at sending-end GWh 488 1,944 2,157 4,663 4,747 4,833 4,917 5,002

fotal 720 Eh: Energy for station service GWh 3 i8 23 38 39 19 40 40

Eg: Energy at penerator-terminal GWh 491 1,962 2,780 4,701 4,786 4,872 4,957 5,042

F : Fuel consumption 1659m3 180 607 751 1,526 1,529 1,532 1,535 1,539

i Type-D Es: Energy at sending-end GWh 1,960 2,093 2,236 2,388 2,550

1| combined eyele 360 Eh: Energy for station service GWh . 16 i7 18 19 21

Eg: Energy at generator—terminal GWh 1,976 2,110 2,254 2,407 2,571

F : Fuel consumption 1068m3 566 586 607 628 650

Es: Energy at sending-end Gih 2,895 2,924 2,939 2,954 2,954

Cas turbine 400 Eh: Energy for station service GWh 23 24 24 24 24

Eg: FEnergy at generator-terminal Ghh 2,918 2,948 2,963 2,978 2,978

F : Fuel consumption 1068m3 1,063 1,071 1,075 1,078 1,078

Auxiliary boiler F : Fuel consumption 21 11 6 4] 8]

Es: Energy at sending-end GWh 488 1,785 2,798 4,855 5,017 5,175 5,342 5,504

Total 760 Eh: Energy for station service GWh 3 14 23 39 41 42 43 45

Eg: Energy at generator-fterminal GWh 491 1,799 2,821 4,894 5,058 5,217 5,385 5,549

F : Fuel consumption 106tm3 180 490 780 1,650 1,668 1,688 1,706 1,728

i} Type—E Es: Energy at sending-end GWh ' 1,161 1,161 1,161 1,161

: . Eh: Energy for station service GWh 30 30 30 30

x:z:;:;:;zje) 160 Eg: Energy at generator—-terminal G%h 1,191 1,191 1,191 1,191

F : Fuel consumption ‘ 106Nm3 677 677 677 677

Es: Energy at sending-end GWh 3,314 3,390 3,466 3,541

: Eh: Energy for station service GWh 27 27 28 29

Conbined cycle 480 Eg: Energy at generator-terminal GWh 3,341 3,417 3,494 3,570

F : Fuel consumption 1068m3 840 846 B52 858

Es: Energy at sending-end GWh 400 454 508 562

Gas turbine 80 Eh: Energy for station service GWh 2 2 2 2

Eg: Energy at generator-terminal GWh 402 456 510 564

F : Fuel consumption 1098m3 152 170 188 206

Es: Energy at sending-end GWh 488 1,624 2,545 4,875 C 5,005 5,135 5,264

Total 720 Eh: Energy for station service GHh 3 11 31 59 59 60 61

Eg: Energy at generator-terminal GWh 481 -1,635 2,576 4,934 5,064 5,195 5,325

F : Fuel consumption 10583 180 601 - 872 1,669 1,693 1,717 1,741
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Table 18.1, (b)

Energy gencrdtion aund fuel consumption (up to 1995)

- Continued ~

power Plant Capacity (MW) Item Unit 1988 1989 19590 1991 1992 1993 1994 1995
Es! Energy at sending-end GWh 1,306 1,306 1,306 1,306 1,306
s Eh:  Energy for station service GWh 34 34 34 34 34
Stea2 L%rblns ) 180 Eg: Energy at generator-terminal GWh 1,340 1,340 1,340 1,340 1,340
{Back pressure F_: Fuel consumption 106gm3 674 | 674 674 674 674
T Es: Energy at sending-end GWh - 3,182 3,269 3,354 3,430 3,526
. ' Eh: F¥nergy for station service GWh 26 26 27 28 28
Combined cycle 480 Eg: Energy at generator—terminal GWh 3,208 3,295 3,381 3,467 3,554
F : 'Fuel counsumption 1063 831 838 845 852 859

T Es: Energy at sending—end GWh 310 377 445 513 581
Gasaturbine 80 Eh: Energy for station service GWh 1 T2 2 2 2
Eg: Energy at generator-terminal GWh 311 379 447 515 583

F_: Fuel cousumption 106§m3 134 154 174 194 214

T Es: Energy at sending—end GWh 4388 1,624 2,745 4,798 4,952 5,105 5,258 5,413
Total 740 Eh: Energy for station service GWh 3 11 35 61 62 63 64 64
Eg: Fnergy at generator—terminal GWh 491 1,635 2,780 4,859 5,014 5,168 5,322 5,477

F : Fuel consumption 10633 180 601 956 1,639 | 1,666 1,693 1,720 1,747
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" Table 18,2 Construction cost couverted to present worth (Power plantl

{Million R.,0,)

- 1 P) I e 6 T i1 12 13 1% 15 6
Tﬂﬁggwer plant Total {588 1957 {9881~ 1989 1550 1991 ' - 1996 1997 1998 1999 2000 - 2001
T s s B A
Type~A
LB (167.4) : ‘
1985 prices 216.3 9.8 56.0 43.2 43,1 10.4 4.9 2.7 25,3 18.5 2.4
piscount vate 8% 152,1 9.1 48,0 34,3 3.7 7.1 3.1 1.2 16,0 6.8 0.8
- 1021 141.0 8.9 46.3 32.4 29.4 6.4 2.8 0.9 8.0 5.3 0.6
" 1241 131.8 8.7 44,6 30.7 27.4 5.9 2.5 0.8 6.5 4.2 0.5
g 142 123.5 8.6 43.1 29,1 25,5 S.4 2.2 0.6 5,2 3.4 0.4
Type-B
T (164.4) .
1985 prices 278.5 7.6 40,4 39,0 61,0 12.9 3.5 2.7 26.6 35.1 41.6 8.1
Discount rate 8%} 169,7 7.0 34.6 30.9 44.8 8.8 2.2 1.7 10.6 i2.9 14,1 2.6
" 104 | 153.6 6.9 33.4 29.3 41,7 8.0 2.0 0.9 8.5 - 10.1 10.9 1.9
1241 140.1 6.8 32.2 27.7 38.7 7.3 1.8 0.8 6.8 8.0 8.5 1.5
14% | 128.7 6.7 31.1 26.3 36.1 6.7 1.6 0.6 5.5 6.4 6.6 1.1
TXpe—C
(168.2) _
1985 prices 217.1 9.9 56.6 43.3 43.1 10.4 4.9 2.7 25.3 18.5 2.4
Discount rate 8% ) 152.7 9.2 48,5 34,3 31.7 7.1 3.1 1,2 10.0 6.8 0.8
" 102 ] 141.7 9.0 46,8 32.5 29,4 6.4 - 2.8 0.9 8.0 5.3 0.6
" 1221 132.5 8.8 45.1 30.8 27.4 5.9 2.5 0.8 6.5 4,2 0.5
" 1421 124.1 8.7 43.5 29,2 25,5 5.4 2.2 0.6 5.2 3.4 0.4
Type-D
(171,.8) u A _
1985 prices 302.2 7.3 39,0 37.7 45,8 32.4 2.6 2.7 26.6 33,7 32.1 29.9 5.4
Discount rate 8%] 177.9 6.8 33.% 29.9 33.7 22.0 6.0 1.2 10.6 12.% 0.5 R 1.6
" 10%} 159.7 | 6.6 32,2 28.3 31,3 20,1 5.4 0.9 8.5 9.7 8.4 7.1 1.2
" 1241 144.8 6.5 31.1 26.8 29.0 18.4 4.9 0.8 6.8 7.7 6.5 5.4 0.9
" 1471 132.3 6.4 30.0 - 25.4 27.1 16.8 4.4 0.6 5.5 6.1 5.1 4,2 0.7
TzEe-E
(178.9) ) o
1985 prices 260.4 8.0 44,5 50.1 47.0 22,3 7.0 2.7 26.6 31.0 6.3 12,2 2.7
Mscount rate 8% 169.2 7.4 38,1 39,7 34,5 15.2 4.4 1.2 10.6 1.4 7.1 3.8 0.8
" 1041 155.1 7.3 36.8 37.6 32.1 13.8 3.9 0.9 8.5 9.0 1.7 2.9 0.6
” 1221 142,7 7.1 35.5 35.6 29.8 12.6 3.5 0.8 6.8 7.1 1.3 9.9 0.4
" 14% 1 132.3 7.0 34.2 33.8 27.8 11.6 3.2 0.6 5.5 5.6 1.0 1.7 0.3
TygehF
(197.7) - _
1885 prices 279.2 8.1 44,3 63.5 60,0 15.2 6.6 2.7 26,6 32.3 17.2 9.7
Discount rate 8%{ 184.9 7.5 38.0 50.4 44,1 10.3 4.2 1.2 10.6 11,9 5.8 0.9
" 10%{ 169.6 7.4 36.6 | 47.7 41.0 9.4 3.7 0.9 8.5 9.3 4,5 0.6
122 156.6 7.2 35.3 45,1 38,1 8.6 3.3 0.8 6.8 7.4 3.5 0.5
14% | 145.5 7.1 34.1 42.8 35,5 7.9 3,0 0.6 5.5 5.9 2.7 0.4
S _

Note: Figures in parentheses show initial iunvestment,
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Tabie 18.3 Operation and maritenance costs, and adminlstration
expenses converted to present worths (Power plant)
{Miilion R.0.)
— .
P lant T 4 5 ) 1991 - 2010 (20 years)
ower plan otal 1959 1990 1991 (CPiCP) Total Remarks
Type—-A, C Cumulative preseunt worth coverticn
factor (CPWCF) for the period of
1985 prices 161.4 1.8 6.0 7.5 150.0 20 years from 1991 to 2010 is
A ‘ obtained by the following equatiomn:
Discount rate 8% 58.3 2.8 4.1 6,68206 50.1
" 10% | 47.1 2.6 3.7 5.28625 39.6 (1 +1)20 -1 1
" 12% 38.7 2.4 3.4 4,23836 31.8 i (1 + 1)20, (1 + 1)6
" 14% 32,2 2.2 3.1 3.43984 25.8
i: Discount rate
Type-B
1985 prices 159,3 3.8 5,9 7.4 . 148.0
Discount rate 8% 57.6 2.8 4.0 6,68206 49,5
" 10% 46.6 2.6 3.7 5.28625 39.1
12% 38.2 2.4 3.3 4,23836 31.4
" 147 31.9 2.2 3.1 3.43984 25.5
Type-b
1985 prices 167.6 ER: 6.2 7.8 x 156.0
Discount rate 8% 60.4 2.8 4.2 6.68200 52.1
" 10% 48.8 2.6 3.8 5.28625 41,2
" 12% 40,1 2.4 3.5 4,23836 33.1
14% 33.3 2.2 3.2 3.43984 26.8
Type-E
1985 prices 173.9 3.8 6.5 8,1 - . 162,0
Discount rate 8% 62.6 2.8 4.4 6.68206 54,1
" 10% 50.6 2.6 4.0 5.28625 42.8
" 12% 41.5 2.4 3.7 4,23836 34.3
147 34.6 2.2 3.4 3.43984 27.9
Type-F
1985 prices 190.5 3.8 7.1 8.9 178.0
Discount rate 8% 68.4 2,8 4,8 6.68200 539.5
" 10% 55.2 2.6 boty 5.28625 47.0
" 12% 45,2 2,4 4.0 4,23836 37.7
" 14% 37.€ 2.2 3.7 3.43984 30.6
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Table 18,4 Fuel cost converted to present worth (Power plant)

o 5 {Million R.0.)
T 4 5T 1 7 8 9 10 1995 = 2010 (16 vears)

power plant Total 2] _ J
TR 1988 1989 1990 591 | 1992 | 1993 1994 1595 CPUCT Total Remarks ]
Type~d, C Cumulative present worth con-

) vertion factor (CPWCF) for the
1985 prices 1,056.9 6.2 16,8 23,1 50.9 50.8 50.7 50.4 50.5 B08.0 period of 16 years from 1995 to
_ n o . 2010 is obtained by the following

piscount rate B% 370.8 4.9 12.3 15,7 32.1 29.6 27.4 25.2 4.,42789 223.6 | equation:

" 10% 297.8 4.7 11.5 14.3 28.7 26.0 23.6 21.4 3.31801 167.6

0 12% 242.5 4.4 10,7 13.1 25.8 23.0 20,4 8.1 2.51489 127.0 (1 +i)le 1. 1

" 14% 200.1 4.2 9.9 12,0 23.2 20.3 17.7 15.5 1.92656 97.3 i (L + )16 (1 + i)9

| i: Discount rate

TyQE'-B
1985 prices 9749.8 6.2 20.8 23.5 47.8 | 47.4 46.9 46.4 46.3 740.8
piscount rate 8% 347.4 4.9 15.3 16.0 30.1 27.6 25.3 23.2 4.42789 205.0

g 10% 280.0 4.7 14,2 14.6 27.0 24,3 21.9 19.7 3.31801 153.6

u 12% 228.5 A 13.2 13.3 2.2 21.4 18.9 16.7 2.51489 116.4

g 14% 189.1 4,2 12.3 12.2 21,7 18.9 16.4 14.2 1.92656 89.2
|
Type-D
1985 prices 1,099.2 6.2 16.8 24,5 52.0 52.1 52.2 52.2 52.7 843,72
piscount rate 8% 384.7 4.9 12.3 16.7 . 32.8 30.4 28.2 26.1 4,42789 233.3

" 10% 308.7 4.7 11.5 15.2 29,3 26.7 24.3 22.1 3.31801 174.9

L 12% 251.1 4.4 10.7 13.9 6.3 23.5 21,0 18.8 2.51489 132.5

. 14% 207.1 4.2 9.9 12.7 23,7 20,8 18.3 16.0 1.92656 101.5
Type-E
11985 prices 1,048.4 6.2 20,6 26.5 49.6 49.6 49.6 49.5 49.8 796.8
| Discount rate 8% 370.2 4.9 15.1 18.0 31.2 28.9 26.8 24.8 4.42789 -220.5
: " 10% 297.9 4.7 14.1 16.4 28.0 25.4 23.1 21.0 3.31801 165.2

" 12% 243.0 4.4 13.1 15.0 25.1 22.4 20,0 17.8 2.51489 125.2

" 14% 201.1 4.2 12.2 13.8 22.6 19.8 17.4 15.2 1.92656 95.9
I
Type-¥
1985 prices 1,054.3 6.2 20.6 29.4 49.4 49,5 49.6 49.6 50.0 800,90
Discount rate 8% | 373.0 4.9 15.1 ' 20.0 3.1 28.9 26.8 2.8 4.42789 221.4

! 10% 300.3 4.7 14.1 18.2 27.9 25.4 23,1 21.0 3.31801 165.9

! 12% 245.,2 4.4 13.1 16.7 25,0 22.4 20.0 17.9 2.51489 125.7

" 14% 202.9 4.2 12.2 15.3 22.5 19.8 17.4 15.2 1.92656 96.3
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18.4  #k#AkiL 75 v b ORI
18.4.1 KW
1OB5AEARE 1 & B BarkaiikBokib 75 v | OROKIMORBE GkR% &
$9) HROBYTH B,
(B RO

7w bR )& &) 1986 1987 1988 1589 199D 1991

ki 6 58.0 0.5 18.8 17.4 10.5 5.0 0.8

” 8 69.9 6.3 22.4 21.3 13.0 6.1 0.8
# 10 83.2 1.3 26.3 25.6 15.1 1.4 0.9

(1) rEBB®c . FEE. UM, engineering fee &t 15.5%% 80,

LEERRWoNAMBIEN ITable B.TERTEOCH Y. UTOL I BB

na,
(& R
A )| #
75w b RS — —
8% 10%% 12% 14%
BRkE 6 46.6 44.4 42.2 40.2
” 8 56.1 53.4 50.9 48.4
“ 10 66.7 63.3 60.4 57.4
18.4.2 #H¥H
ERFHURAAR. B8, ERR. AKR. BTERERSIUC-BERRE,
bE 5,
(1) X8

Type-AB LTC OREY 5 ¥ bk, MRS ~EVEMAL. Type-BELTF O
REBE75VMIRNES - VEBAYTAHE LS TV D, CholRY -E
BEUWES —C VHHA 5 — OB LURAD ton™ Y ARBIIRONY
Thb, (b, TEZERIType-E&Type FCHE TR EBMHECE 2HE

HoT. F-8BEEMELL,
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B SR = N _3EEType-4,C W Type-E B
Ry —eY) By -y
TEERE GRE. BRAED 1,800 ton/hy 1,200ion/hr
3% = JE 71 131kg/cn® Blke/cm?
73 S_ﬁ. R L o4l a0bC
AV S . 822.6KCal/kg 812.2¢Cal/k
FAE A4S — AR 240°C 200°C
A 5 —TERDGDIL Y H A~ 382.6KCal kg 612. 2kCal/ks
#4005 - FH E 85% 85%
FOH OF A W B - 3.8Baizas/10%%Cal 3.8Raizas/10%KCai
#A #l i1 2.604BR0/ toxn 2. 726980/ ton
o4 2 - B OE # 0.1573R0/ ton 0, 1368BRD ton
ox o4& E OB i 2.7519R0/ ton 2, 87%R0/ ton
RET S ¥ P EHBRERLT S P ARCERECEET oL LT F
AEHMBEW Y v P THAT S ERORBLCHEA TS 2ROBD &S,
_ZBlype-d.C s Type . F
bl ) O (AR B G.8408R3! ton i.ET.U.\O Lo
E R S S r 2. 885400/ tor 1.?87990ft0n

2 Barka #8;

Table 5,
kAl 7

=49119,

T5v D

MEGRAE 7 5 v b OEHEIKE
B WRY LS. BERREREOSKEDS

3. HF s LU Ghebrah 78

5 b AEW TG00 /B TH B, BEHEIHG%. Pk

500 x0.83=101,790m /B 2 RF SN2, -7, Barka HRZIKIL

NS KELEROLSIHMESINS,
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- E?ﬁiﬁ)kg{é?‘ﬂf {E;;T[ TR AKE, Barka 7;/%%‘*;%%‘3&;{&&
L wE | wsE | e sE) R
1989 | 174,070 | 201,790 |- 2281 | 72,981 | 26,383,000 EE
1990 g 19,59 | ¢ |- 9L806 | 91806 | 30,754,000 it
1990 | 206877+ |-105,087 105,087 | 38,357,000 | i
1992 ? 20,158 |~ '118,968 1118368 | 43,204,000 |
1993 ‘ 233, 438 s |-131,649 1131649 | 48,052,000 |
199 1 248,719 o [aaee a2 | 52,899,000 i
1993145"; 200,000 ;  ~ | -158,210 133,000 | 85,845,000 |

F) 90,000~ H x0.85= 76,500m /R
712y 150,000 m " H % 0.85=127,500n /H
#43) 180,000 H x0.85-133, 000 ' H
ii5. Barka 7°% v FAL198B4E11 B A 1 530,000 /H. 128 ED 2 B
30, 000w/ H ﬁ\@ﬁﬁ?‘%fﬁ MRATEI 3R S FE L LI A0 7, 19985
OFI7T 5 v T O ERES R -’5&‘35»)\&7‘.—.&7’)‘-’3 7o

13 EED ()

R oY OFRRERE L. K6 05420, 181 ton, KL 8 DES
120,186 ton. BEAILIOODIZES120, 10000 T H S,

Wi Y AOMAEE. REY S VP SRS 5T O 18FEEKE
72,281m /HT. WEEA S —TEEINAS, ¥ 1990%EE. AL » HEE
RET6,500n /B e HWEhER 4 5 —CiEizan, BT » B & EkE91, 8060/
HT. BEZS Y I Ho0ERTEEZEING,

8-> T\ FESBKEIZHES BBarka 7' v F OERE AEE) ZHo0RY
& B,
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(¥ J5RD)

E 1199 L1950 1ol e 1 1o %500
i = 40 | { A
@kt 6 2.4 14029 58 | 66 | 1.3 8.1 8.5
pokit 8 2.4 ‘33(2.2)1 4.4 ( 4.9 I 5.5 6.1 6.4
B 10| 2.4 |29(1 B 35 40 | 44 £9 | 51
TR )i | [ ¥ |
Bkt 6 } 2.4 5.6 a)l 8.9 | 10.0 | 111 122 129
o8 1 2.4 1..4,4(3.3), 67 75 83 | 92 | g7
KE100 | 2.4 38@T . 53 1 60 6.7 1 14 | 1.
! R i 1
GE) 1990 DIEERORFETEBT 5 o b £ DR ENBEROWHERT,
@ wHE
Bk 1 m® B OBAOHMEL. Bk 6OBA 3. 10k, Bk 8
DT 3. 24K0h. HOKEI0D A3, 56k LMES 1B, BT BITH
(20 Baizas/kkh) 2 b5 TENBEEET2LR0OBHTH S,
, (& TR0)
OB | ROk 6 . K 8 kR 10
! !
1989 1.6 1.7 , 1.9
1990 j 1.5 | 2.0 ‘ 2.2
191 2.4 j 2.5 f 2.7
1992 2.7 | 2.8 | 3.1
1993 3.0 3.1 3.4
1994 3.3 T_ 3.4 | 3.8
1995 Lg% 3.5 j 3.6 4.0
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(5)

1955 BAgE

1

ROWEDCH B,
M EEEGeAY B EERV/Y & #ERV/MY)
A A — LB 0.0133 1.8 0.0239
Mmoo 0.0000 1.19 0. 0001
A W6 0.06 0. 104 0.0063
J o~ ¥ W 0.0015 0.324 0.0005
BE GRARE  0.0011 1.1 0.0012
s (OKED 0.008 1.1 0.0088
- o 0. 0408 (0. 041)
CnESRERECHTEERET S ZROED &£
(& J3R0)
@ L mOKR G AR 8 | & KkE10
1689 1.1 ‘ 1.1 11
90 Ly 1.3 1.3
1991 L6 ; 1.6 1.6
1992 1.8 1.8 1.8
1993 | 2.0 2.0 . 2.0
994 2.2 ; 2.2 2.2
! 2.3 | 2.3 ' 2.3
i

18-30



(6) APFH. (R<TH

e

B
HETHyes. B

— STy
LT Al

1

20,4296, v B 0.50%.
MBS 0.0%THE, BEaTx ERWMERIFO &N & OB R ROy &

or
RAKIE6 : 58.0 %0.0142-0.817R0
ROKEES  : 69.9 X0.0142-1. 07 550
RAEI0 © 83.2 X0.0142-1.217R0
Chk. 75 OREEOWEE S VAR TEFREL. DT Lo
BET 2
(ﬁ}JRO)
OB L B 6 | ®mokH 8 Mok HI0
198 04 03 0.6
9% 0.7 f 0.8 1.0
1991 MR i 0.8 i .0 1.2
() AFAEIIRIN S & OB AR
PR D, SN0 A HERER 2ROBY LB,
_ : (RIR)
s | oaos | oo oaow 0o 190 | oosuim
55 79 106 1LY, 131 [ M4 | 151
5T % w485 o105 6 | o127 | 133
Co60 D T4, 90 100 Dm0 ozl |26
L
P55, 8.5 % 137 | 153 0 169 | 185 | 195
1 ws e | ma ) we | B8 ] s
60 ] 83 | w08 | 121 | 133 | 146 | 153
8 7. WELHT

hMeM3*LE$IQE®ﬁE%ﬁ&ﬁ%T?%O

OEHRERIEAZROL S CEFENS,

18-31



EWL)

% 5] * N
S YV Y 129 y
v |
WK 6 otz | 8l 61.3 55.0
8 2.9 | 74.2 : 60.0 19.3
o0 8.5 | 7.0 L s £1.4
S f |
wkt 6 0 17 L wse ! g2 | e
2 R TR T T l 3.5 1 603
S VAN - U ' AN - X 56.3

18.4.3 Bkl aRmErys v rolbEL o ncEd a2 A bR
18.4.2. (MEICRLUAFTESY ~ U VEEA S ~0FEREH G, Skikgey
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& il &
Bk § OB,/ CHE 8% 0% 12% 14%
Ry - volgd
Rk 6 RLT 1.012 0.999 0,987 0.974
Mokt 10 LT 1.044 1.053 1.065 1.073
BES -E > ORa
(Type—E)
BOME 6 wHLT 1,066 1.053 1.033 1.029
[k 10 LT 1,006 1.015 1,027 1.035
(Type—~F)
Rkl 6 wHLT 1.068 1.055 1.043 1.032
RKH 10 & LT 1.005 1.014 1.027 1.033
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Table 18.6 General characteristics of steam generators and unit costs of steam production

Item

Required steam production
Steam conditions:

Pressure
Tewmperature

Entropy

Steam temperature at boiler inlet
Entropy obtained by steam in boiler
Boiler efficiency

price of natural gas

Fuel cost:

Fixed cost of boiler

Unit cost of steam production

Allocation of steam used:

On the condition that power
plant and desalination plant be
operated at the same plant
factor.

Total calorie used by power plant
and desalination plant

Calorie used by desalination

Calorie uvsed by power plant

Steam production cost per ton:

Desalination plaat
Power plant

(Power generation and desalination)

Steam generator for extraction turbine
(Types-A, B, and C power plants)

Steam generator for back pressure turbine
(Types—-E and F power plants)

e

1,800 ton/hy

131 kg/em?
41°¢

822.6 kcalfkg
240°¢
582.6 kcall/kg
85%
3.8 Baizas/1,000 kecal
582.6 x 1,000

3.8 Baizas x 1,000 kcal x 0.85 x 1,000
= 2.6046 R.0./ton

0.1573 R.0./ton

- Total " 2.7619 R.0./ton
131kg/cm? 3kp/cm? 720m/m HgV
541°C )
822.6KCal/kg 650KCal/kg 494KCal/kg

1

|

i (Power) 1,020ton/hr
1,800ton/hr ] .

[ (Desa%ination)

]

|

! ]

(822.6 -~ 494) x 1,000 x 1,800 kcal/hr
591.5 million kcal/hr

1l

(650 - 494) x 1,000 x 1,020 kcal/hr
159.1 million kcal/hr

H)

432.4 willion kecal/hr

]

591.5 -~ 159.1

0.8408 R.0./ton
2.8854 R.0./ton

1,200 ton/hr

81 kg/tmz
505°¢

812.2 keallkg
200°¢
612.2 kecall/kg
85%
3.8 Baizas/1,000 keal
612.2 x 1,000

3.8 Baizas x 1,000 kecal x 0.85 = 1,000
= 2,7369 R.0./ton

0.1368 R.0./ton
Total 2.8737 R.O./ton

81kg/cm? 3kg/cm? 720m/m Hg

505°C

§12.2XCal/kg 650KCal/kg 494K Call/kg

T
|
(Power)
1,;00t0n/hr i,OZ?ton/hr
i (Desaljnation)
]
|
b
(812.2 ~ 494) x 1,000 x 1,200 kcal/hr
= 381.8 million kcal/hr
x 1,000 x 1,020 kcal/hr

(650 - 494)

159.1 million kcal/hr

381.8 - 159.1 222.7 million kcal/hr

1.2773 R.0./ton
1.7879 R.0./ton
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1able 18.7 Construction cost converted to present worth {(Desalination)

(Million R.O.)

Desalination

olant Total | 1986 1987 1988 1989 1990 1691

T

performance ratio: 6

1985 prices 38.0 5.5 18.8 17.4 | 10.5 5.0 0.8

Discount rate 8% 46 .6 5.1 16.1 13.8 7.7 3.4 0.5
H 10% bh b4 5.0 15.5 13.1 7.2 3.1 0.5
" 12% 42,2 4,0 15.0 12.4 6.7 2.8 { 0.4

o 14% 40.2 4.8 | 14.5 11.7 6.2 2.6 0.4

verformance ratio: 8

1985 prices 69.9 6.3 22.4 21.3 13.0 6.1 0.8

Discount rate 8% 56.1 5.8 19,2 16.9 9.6 4.1 0.5
i 10% 53.4 5.7 18.5 16.0 8.9 3.8 0.5
" 12% 5.9 5.6 17.9 15.1 8.3 3.5 0.5

" 14% 48.4 5.5 17.2 14 .4 7.7 3.2 0.4

Performance ratic: 10

1985 prices 83.2 7.3 26.3 25.6 15.7 7.4 0.9

Discount rate 8% 65.7 6.8 22.5 20.3 11.5 5.0 0.6
" 10% 63.3 6.6 1.7 19.2 10.7 4.6 0.5
" 12% 60.4 6.5 21.0 18.2 [ 10.0 4,2 0.5

" 14% 57.4 6.4 | 20.2 17.3 9.3 3.8 0.4







Table 18.8

Present worth of annual costs including steam cast, powet cost, chemical costs,

persounel expenses, material costs and administration expenses (Desalination)

e

(Million R.0.)

6

10

6

8

10

, Grand & 5 6 7 8 9 10 1995-2010 (16 years)
performance ratio total - —] Remarks
1989 - 1990 1991 1992 1993 1994 1995 LPWCF Total
‘pxtraction turbine alternative
1985 prices 30%,0 5.5 7.7 10.6 i1.9 . 13,1 14.4 15.1 241,86 Cumulative present worth conver-
Discount rate 82 104.2 4.0 5.4 6.7 6.9 7.1 7.2 4.42789 66.9 tion factor (CPWCF) for the
! 10% 83.1 3.8 4.9° 6.0 6.1 6.1 6.1 3.31801 50.1 period of 16 years from 1995 to
" 12% 67.3 3.5 4,5 5.4 5.4 5.3 5.2 2.51489 " 38.0 2010 is obtained by the following
L 14% 55.0 3.3 4.1 4.8 4.7 4.6 4.4 1.92656 29.1 equat ion:
_ (1 + )16 -1 1
1985 prices 270.2 5.7 7.4 9.5 10.5 11.6 12.7 13.3 212.8 i1+ 1)16 (1 + )9
Discount rate 8% 92.9 4.2 5.0 6.0 6.1 " 6.3 6.4 - 442789 58.9
L 10% 4.2 3.9 4.6 5.4 5.4 5.4 5.4 3.31801 4.1 i: Discount rate
n 12% 60.0 3.6 4.2 4.8 4.7 4.7 4.6 2.51489 33.4
. 14% 49.3 3.4 3.8 4.3 4.2 4.1 3.9 1.92656 25.6
1985 prices 257.2 6.0 7.4 9.0 10.1 11.0 12.1 12,6 201.6
Discount rate 8% B8.8 4.4 5.0 5.7 5.9 5.9 6.1 4.42789 55.8
" 10% 71.0 4.1 4.6 5.1 5.2 5.1 5.1 3.31801 41.8
e 12% 57.7 3.8 4.2 4.6 4.6 4.4 b4 2.51489 31.7
" 14% 47.4 3.6 3.8 4.1 4,0 3.9 3.7 1.92656 24.3
Back pressure turbine alternative
1985 prices 391.4 5.5 9.5 13,7 15.3 16.9 18.5 19.5 312.0
Discount rate 8% 132.7 4.0 6.5 8.6 8.9 9.1 9.3 4.42789 86.3
" 10% 105.6 3.8 5.9 7.7 7.8 7.9 7.8 3.31801 - 64.7
" 12% 85.2 3.5 5.4 6.9 6.9 6.8 6.7 2.51489 49.0
" 14% 69.7 3.3 4.9 6.2 6.1 5.9 5.7 1.92656 37.6
1985 prices 334.9 5.7 8.5 11.8 13.1 14.4 15.8 16.6 265.6
Discount rate 8% 114.2 4.2 5.8 7.4 7.6 7.8~ 7.9 - 4.62789 73.5
i 10% 91.1 3.9 5,3 6.7 6.7 6.7 6.7 3.31801 55.1
" 12% 73.5 3.6 4.8 6.0 5.9 5.8 5.7 2.51489° 41.7
. 14% 60.3 3.4 4.4 5.4 5.2 5.0 4.9 1.92656 32.0
1985 prices 309.9 6.0 8.3 10.8 12.1 13.3 14.6 15.3 244 .8
Discount rate 8% 106.1 WA 5.6 6.8 7.1 7.2 7.3 . 42789 67.7
' " 10% 84.7 4.1 5.1 6.1 6.2 6.2 6.2 3.31801 50.8
" 12% 68.7 3.8 4.7 5.5 5.5 5.4 5.3 2.51489 38.5
; 14% 56.3 3.6 4.3 4.9 4.8 4.7 4.5 1.92656 29.5
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Table 18.9

Present worth of the total costs and

Benefit/Cost ratio (Desalination)

(Million 'R.O.)

pramanmen

perfOI™" | pigcount | Construc-| Annual | SORSETuC- ?;ﬁszftlger_
ance rate. ‘tion cost | cost tion cost Total £ : '
. h . . : ormance
ratio : : SR ad justment RS
[ ratio 8)
Extractidn t:urbi.ne alternative | }
8% 46.6 - |. 104.2 - 150.8 1.012
6 102 bbb 83.1 ~ 127.5 0.999
122 ) 42,2 . 67.3 - 109.5 0.987
142 - 40.2 55.0 - 95,2 0.974
—— 8% 56,1, [ "92.9 - 149.0 -
g 0z '53.4 7.2 - 127.6 -
12X 56.9 60.0. - 110.9 -
142 48.4 49.3 - - 97.7 -
““" 8% - 66.7 88.8 - 155.5 1.044
102 63.3 | 71.0 - 134.3 1,053
1o 12%0]. 604 | 57.7 - 118.1 1.065
142 . 57.4 | - 47.4 - 104.8 1.073
gack pressure turbine alternative
{Combined with: Type-E power plant). ‘ o
. 8T | 46.6 132.7 +2.3 181.6 1.066
6 S 10% ) A4 105.6 42,2 152.2 1.053
12% 42.2 - 85.2 +2.1 129.5 1.033
5 142 40.2 69.7 +2.0 111.9 1.029
’ 8% 56.1 114.2 - - 170.3 -
8 10% 53.4 91.1 - 144.5 -
' 12% 50.9 73.5. - 124.4 -
- 14% 484 60.3 - 108.7 -
8% 66.7 T106.1 -1.4 171.4 1.006
10 102 - 63.3 84.7 -1.3 146.7 1.015
122 D604 68.7 -1.3 127.8 1.027
154% 57.4 56,3 -1.2 112.5 1.035
(Combined with Type-F power plant?) ' _
8% | 46.6 132.7° +2.6 "181.9 1.068
6 10z 44 .4 105.6 +2.5 152.5 1.055
122 42.2 85.2 +2 .4 129.8 1.043
L 14% 40,2 69,7 +2.3 112.2 1.032
8% 56.1 114,27 - 170.3 -
8 - 10% 53.4 9.1 - 144.5 -
12z 50,9 |- 73.5 - - 124 .4 -
4% _48.4 60.3 - 108.7 -
" 8T 66.7 106.1 -1.6 1712 1.005
10 10% 63,3 84.7 -1.5 146.5 1.014
122 60.4 68,7 -1.4 127.7 1.027
— 57.4 56.3 -1.4 1.033

147
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AR Bl RS & U Type- Pl b4 2 S MR

Type-EOA&RIZRILT
Type-FOMEGHIZFH LT

(F77R0)
[ WOk 8% & 9 % 10%
Ciwinn |85 w1 | G | WS
Type-A 756.0 10.6 634.9 34.7
' Type-B 758.9 31.7 636.6 33.0
Type-C 756.6 40.0 635.7 33.9
Type-D 81 38.5 633.1 3.5
Type-B 789.3 7.3 662.3 1.3
Type-F 796.6 669.6
Type-F® B/C Mok
B3E 8% 3% 10%
Type- MR LT 0.949 0.948
Type- B LT 0.953 0.951
Type-Cl & LT 0.950 0.949
Type DIz XILT 0.952 0.945
Type B LT 0.991 0.989
k) C Type-ROH &1 0 A RinsR
B %wmmméﬁﬂﬁﬂmﬁﬁﬁocmﬁmu\hmﬁoﬁéﬁ%

EWT 5o Licd - CEBMINE THOYRE 0T, Type-FO
HRERLaENS,
EORIEFT &S, BIBEROL & WType— ARBT 5 ¥ | EHARKILT
5 v F ORARNB DB TS ). BEIRI0%O & * 1 ype— DOMARETRR
S BHNER LIS B, BB, Type AOHIA ¥ OEFRMIISHIROED T
5 (Fig.18.18H),
Type-BORIAH IR LT
Type—D@iﬁéﬁ#:%Lf

11.5%
8.9%
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Procurémept of. funds and repayment schedule.

Table 19.1
(Electric power and desalination)
g e e {Million R,0.)}
| Funds procurement —— -
{Construction cost) Repayment schedule- o
L S T Forelan currency. e ' Local currenc
No.| Year Foreign - Local rotal oreign cur b T . . . b o Remarks
currency ‘currency Interest Principal Total . standing Interest Principal Total standing
i ; | : balance _ ' balance
1986 25.75 5.19 30.%4 (0.88) _ (0.21) Capital recovery factor:
1987 88.79 23.18 111.97 | (5.12) (1.35) - Foreign currency (interest rate
o : of 7.3% and repayment periocd of
1988 99.90 14.71 114.61 (12.00) (2.85) 15 years):
1989 76 .06 5.55 81.61 (18.43) (3.67) 0.11188
1990 22.22 3.20 25 .42 (22.01) (4.01) -~ Local currency (interest rate
C of 8% and repayment period of
1991 7.52 1.90 9.42 (23.10) 320.24 (4.20) 53.73 10 years):
1| 1992 23.38 12.45 35.83 307.79 4.30 3.71 8.01 50.02 ©.0.14903
2 | 1993 22.47 13.36 35.83 294,43 4.00 4.01 8.01 46.01
3] 1994 21.49 14.34 35.83 280.09 3.68 4.33 8.01 41.68
4 1 1995 20.45 15.38 35.83 264.71 3.33 4.68 8.01 37.00
5 | 1996 19.32 16.51 | - 35.83 248.20 |  2.96 5,05 8.01 31.95
6 | 1997 18.12 17.71 35.83 230.49 2.56 5.45 8.01 26.50
7] 1998 16.83 19.00 35.83 211.49 2.12 5.89 8.01 20.61
8 | 1999 15.44 20.39 0 35.83 191.10 1.65 6.36 8.01 14.25
9 | 2000 ©13.95 21.88 35.83 169.22 1.14 6.87 8.01 7.38
10 1 12.35 23.48 '35.83 145.74 0.60 7.38 7.99 0
11 2 10.64 25.19 35,83 120.55
12 3 8.80 - 27.03 35.83 93.52
13 4 6.83 29 .00 35.83 64 .52
14 5 4.71 31.12 35.83 . 33.40
15 6 2.41 133.40 35.81 0
Total | 320.24 53.73 373.97 | 217.19 320.24 537.43 26.34 53.73 80.07

Note: Figures in parentheses are interest during construction.
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Table 19,2

Details of operating revenues

(Electric power and desalination)

(Million R.O.)

Electric power

: Desalination

Energy Unit price | Revenues { Water sold Un%t, Revenues

Year sold < . price _

{GWh ) {(Baizas/kWh) | {(A)x{(B} | (1,000 m3) | (Baizas/m3){ (A}'x(B)'

{A) {8) x 0.8 {A)T B)' x0.9

1988 415 128.0 9.30 - - -
19891 1,380 w 30.91| 21,106 598 11.36
1990 | 2,333 L 52.26 | 24,603 " 13.24
1991 4,078 L 91.35| 30,686 w 16.52
1992 f 4,209 L 94.28 | 34,563 " 18.60
1993{ 4,339 g 97.19 | 38,442 " 20 .69
1994 | 4,469 " 100.11] 42,319 " 22.78
1995 4,601 " 103.06 44,676 " 24.04
1996 | - 4,601 L 103.06 | 44,676 . 24,04
1997 4,601 " 103.06 | 44,676 " 2404
1998 | 4,601 " 103.06 | 44,676 g 2 .04
1999 | 4,601 L 103.06 | 44,676 L 2% .04
2000 | 4,601 " 103.06 | 44,676 L 2 .04
1| 4,601 " 103.06 | 44,676 L 24 .04
2| 4,601 3 103.06| 44,676 " 24 .04
3| 4,601 " 103.06 | 44,676 " 24,04
4| 4,601 o 103.06 | 44,676 . 24 .04
s| 4,601 " 103.06 | = 44,676 L 2 .04
6| 4,601 | " 103.06 | 44,676 L 2% .04
71 4,601 " 103.06 | 44,676 L 2 .04
8| 4,601 " 103.06 44,676 M 24 .04
9} 4,601 “ 103.06 | 44,676 L 24 .04
2010 | 4,601 L 103.06 | 44,676 8 24.04
Total | 94,839 28.0 2,124.36 | 906,535 598 487.83
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Table 19.3

Details. of operating expeuses

(Electric power and desalinatiomn)

(Million R.D.)

{(Miliion R.0O.)

1988 1989 1990 1991

Power 82.59 165.17 | 264.27 | 330.34
Desalination - 70.74 499.02 141.46
Total 82.59 235,91 363.29 | 471.80

19-19

3 Electric power sector Desalination_sectdr Fiked assets account
vo. | Year gﬁzration Adwinis— . bepreci N ] o . Pzrsonnel orec Fixed assets account Fixed assets
‘ N ; . - eam ower. mi inis- recl-
mainte- zgiilon Fuel CO?C ation Total cost cost co:t'ca ’ tfz:ioz atgon ' Total Yearly | Accumu- Book Outstanding
nance ' Materials 4 -lated Value balance
T ®) (B (BY~(A)
1988 2.47 0.33° 6.20 4.13 13.13 - - - - - - 4,13 4.13 82.59 78.46
1989 4.94 0.66 20.60 8.26 34 .46 2.40 1.12 1.10 0.78 3.54 8.94 11.80 15.93 235.91 219.98
1990 7.90 1.06 29 .40 13.22 51.58 4.40 1.30 1.30 1.25 4.95 13.20 18.17 34,10 363.29 329.19
1 1991 9.88 1.32 49.40 16.52 77.12 6.70 1.62 1.60 1.56 "7.07 18,55 23.59 57.69 471.80 414.11
2 1992 9.88 1.32 49.50° 16.52 77.22 7.50 1.83 1.80 1.56 7.07 19.76 23.59 81.28 390.52
3 1993 9.88 1.32 49 .60 16.52 77.32 8.30 2.03 2.00 1.56 7.07 20.96 23.59 104.87 366.93
4| 1994 9.88 1.32 49 .60 16.52 77.32 9.20 2.24 2.20 1.56 7:07 22,27 23.59 | 128.46 343.34
5 1995 .9.88 1.32 50.00 16.52 77.72 9.70 .2.36 2.30 1.56 7.07 22.99 23.59 152.05 319.75
6 | 1996 9.88 1.32 50.00 16 .52 77.72 9.70 2.36 2,30 1.56 7.07 22.99 23.59 175 .64 796.16
7 1997 .88 1.32 50.00 16.52 77.72 9.70 2.36 2,30 1.56 7.07 22.99 23.59 199.23 272 .57
8 1998 9.88 1.32 50.00 16.52 17.72 . 9.70 2.36 2,30 1.56 7.07 22.99 23,59 222.82 248 .98
9 1999 9.88 1.32 50.00 16.52 77.12 9.70 2.36 2.30 1.56 7.07 22.99 23.59 266 .41 225.39
10 2000 9,88 1.32 50.00 16.52 17.72 9.70 2.36 2.30 1.56' 7.07 22.99 23.59 270.00 201 .80
11 1 .88 1.32 '50.00 16.52 77.72 9,70 2.36 2,30 1.56 7.07 22.99 23.59 293.59 178.21
12 2 9.88 .32 50.00 16.52 77.72 9.70 2.36 2.30 1.56 7.07 22.99 23.59 317.18 154 .62
13 3 .88 1.32 50.00 16.52 17.72 9.70 . 2.36 2.30 1.56 7.07 22,99 23.59 340.77 131.03
14 4 9.88 1.32 ‘50,00 16.52 17.72 9.70 2.36 2,30 1.56 7.07 22.99 23.59 364.36 107 .44
15 5 2.88 .32 50,00 16.52 17.72 9.70 2.36 2.30 . 1.56 7.07 .22.99 23.59 387.95 83.85
16 6 9.88 1.32 50.00 16.52 77.72 9.70 2.36 2.30 1.56 7.07 22.99 23,59 411.54 60.26
17 7 9.88 1.32 50.00 16.52 77.72 9.70 2.36 2.30 1.56 7.07 22.99 23.59 435.13 36 .67
18 8 9.88 1.32 50.00 12.39 73.59 9.70 2.36 2.30 1.56 7.07 22.99 19.46 454,59 17.21
19 9 9.88 1.32 50.00 8.26 69 .46 9.70 - 2.36 2.30 1.56 3.53 19.45 i1.79 466 .38 5.42
20 2010 9.88 1.32 50.00 3.24 64.44 9.70 2.36 2.30 1.56 2.18 18.10 5.42 471 .80 0
Total | 212.91 28.45 1 1,054.30 | 330.3¢ | 1,626.00 | 193.70 47.90 46,80 33.23 141.46 | 463.09 471.80 1+ - 4,481.89
Note: Aonnual disbursement of fixed assets is as follows:




Table 19.4

Profit and loss

statement

(Electric power

and desalination)

(Million R.0.)

vo. | Year .:OPera;::iizi:i“ues. 7 Operatingiexpenses Qpérating ; _eilena“;:zllexpe“ses ?izome
Power tion " Total’ Power Eﬁ:gl;na— Total meome. c3§re§cy currency Total
1988 9.30 - 9.30 13.13 - 13.13 -3.83 -3.83
1989 | 30.91 | - 11.36 42.27 34 .46 8.94 43 .40 -1.13 -1.13
© 1990 52.26 13.24 65.50 51.58 13.20 64.78 0.72 0.72
1 1991 91.35 16.52 107.87. 77.12 18.55 95.67 12.20 12.20
2 | 1992 94.28 18.60 112.88 77.22 19.76 96.98 15.90 23.38 4.30 27.68 -11.78
3| 1993 97.19 20.69 117.88 77.32 20.96 9828 19.60 22.47 4.00 26 .47 -6.87"
4 | 1994] 100.11 | 22.78 122.89 77.32 22.27 99.59 23.30 21.49 '3.68 25.17 -1.87
5 | 1995( 103.06 24 .04 127.10 77.72 -22.99 100.71 26.39 20.45 3.33 23.78 2.61
6 | 1996| 103.06 24 .04 127.10 77.72 22.99 100.71 26 .35 19.32 2.96 22.28 4.11
7 | 1997] 103.06 24,04 127.10 77.72 | 22.99 100.71 26.39 18.12 2.56 20.68 5.71
8 | 1998| 103.06 24.04 127.10 77.72 22.99 100.71 26 .39 16.83 2.12 18.95 7.44
9 | 1999| 103.06 24 .04 127.10 77.72 22.99 100.71 26.39 15.44 1.65 17.09 9.30
10 | 2000 103.06 24 .04 127.10 77.72 22 .99 100,71 26 .39 13.95 1.14 15.09 11.30
1 11 103.06 | 24.04 127.10 77.72 22.99 100.71 26.39 12.35 0.60 12.95 13.44
12 2| 103.06 24,04 . 127.10 77.72 22.99 ' 100.71 26.39 10.664 10.64 15.75
13 3| 103.06 |  24.04 127.10 71.72 22.99 100.71 26.39 8.80 8.80 17.59
14 4| 103.06 24 .04 127.10 77.72 22.99 160.71 26 .39 6.83 6.83 19.56
15 5] 103.06 24,04 127.10 77.72 - 22.99 . 100.71 26.39 4.71 4.71 21.68
16 6| 103.06 26..04 127.10 77.72 22.99 100.71 26.39 2.41 2.41 23.98
17 71 103.06 24 .04 127.10 77.72 22.99 100.71 26.39 26.39
18 8] 103.06 2.04 127.10 73.59 22.99 96.58 30.52 30.52
19 9{ 103.06 24 .04 127.10 169.46 19 .45 88.91 38.19 38.19
20 | 2010| 103.06 2. 04 127.10 64 .44 18.10 82.54 44 .56 4 .56
Total | 2,124.36 | 487.83 2,612.19 | 1,626.00 463.09 | 2,089.,09 | 523.10 217.19 26 .34 243.53 279.57
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Table 19.5

Cash flpw sheet

(Electric power and

desalination)

__Cash inflow Cash out Flow
No. | Year g::gite“ Net Depreci- Construc- RePayTent ¢ Erincipal ﬁﬂi?ZESt
ment income ation Total tion Foreign Local construc-
. Cllff&ﬂcy currency ti'b'l'l
1986 30.94 30.94 30.94 1.09
1987 | 111.97 _ 111.97 111.97 6.47
1988 | 114.61 ~3.83 4.13 114.91 114.61 14.85
1989 81.61 ~1.13 11.80 92,28 81.61 22.10
1990 25 .42 0.72 18.17 44,31 25.42 26.02
1 1991 9.42 12.20 - 23.59 45.21 9,42 - 27.30
2 | 1992 -11.78 23.59 11.81 12 .45 3.71
3 1993 -6.87 23.59 16.72 13.36 4.01
4 1994 1.87 23.59 21.72 14.34 4,33
5 1995 2.61 23.59 26.20 - 15.38 - 4.68
6 1996 4.1l 23.59 27.70 16.51 5.05
7 1997 5.71 23.59 29.30 17.71 5,45
8 1998 7.4 23.59 31.03 19.00 5.89
9 1999 ©9.30 23.59 32.89 20.39 6.36
10 2000 11.30 23.59 34,89 21,88 6.87
11 1 13.44 23.59 37.03 23.48 7.38
12 2 15.75 23.59 39,34 25,19
13 3 17.59 23.59 41.18 27.03
14 4 19.56 23.59 43.15 29.00
15 5 21.68 23.59 45.27 31.12
16 6 23.98 23.59 47.57 33.40
17 7 26 .39 23.59 49 .98
18 8 30.52 19.46 49,98
19 9 38.19 11,79 49,98
20 10 44 .56 5.42 49.98
Total | 373.97 279.57 471 .80 1,125.34 373.97 320.24 53.73 97.83

(Million R.0.)

Balance
Total Yearly Accumu~
lated

32.03 -1.09 -1.09
118.44 -6 .47 -7.56
©129.46 ~14.,55 -22.11
103.71 -11.43 ~33.54
51.44 -7.13 ~40.67
36.72 8.49 -32.18
16.16 ~4 .35 ~36.53
17.37 -0.65 -37.18
 18.67 3.05 -34.13
20.06 L 6.14 -27.99
21.56 6.14 -21.85
23.16 6.14 ~15.71
24 .89 6.14 - -9.57
26.75 6.14 ~3.43
28.75 6.14 2.71
30.86 6.17 8.88
25.19 14.15 23.03
27.03 14.15 37.18
129.00 14.15 51.33
31.12 14.15 65.48
33.40 14.17 79.65
- 49.98 129.63
49 .98 179.61
49 .98 229 .59
49.98 279.57

845.77 279.57
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Table 1 Result of Sea-Water ﬂua'lity hnalysis (1)

T

= . 0
Ttem -~ = 7 Unit Feb. § Feb, 3
%pfiaé Depth 1.0 3.0 5.0 8.0 .'3.5
Teerature - | %3 2.2 .1 2.1 —
| Turbidity 2.2 1.4 1.4 2.1 0.5
B pn: | —— 8.1, 8.1, 8.1s 8.1x 8.1
flectric Conductivity | mS 56.0 56.1 560 - 56.2 5.5
Acx(g_lﬁz??:?_g;)lon | rngaCQa/l 5' 116 116 116 - 116 116
Total Hardness melaCls/l | 6,740 | 6,760 6,760 6,770 6,710
Svspended tatterS | g/l 1.8 L2 0.8 20 | (05
wsa0T) | me/t {99,600 59.600  |30,700 38,700 39,400
WSUR0T) | me/t  [35.600 |50 [95,700 %50 | 3.200
COPsin ug/1 13 L1 6.9 0.8 0.8
" (on i 0.2 S0l 0.2 0.3 0.1
100 w1 0.8 0.8 0.7 0.6 0.7
- o %o 20.44 20.42 20.50 20.50 20.3
S04 w/l | 200 | 2,92 2,950 2,950 2,930
CMHeN - sgat/t | 24 2.7 29 | 3.0 4.9
NN | wsatn | (005 0.06 ( 0.05 (0.05 .06
- NOs-N wg-at/1 0.07 ¢ 0.05 0.06 0.07 0.13
TN pe-at/) 6.7 15.6 15.8 4.5 16.1
PO-P - sg-at/l 0.53 0.56 0.63 0.64 0.83
TP gt/ 110 1.08 1.16 1.19 1.14
| sidess #e-at/] 50 | 4.8 4.5 3.7 4.2
Na we/t 10,700 11,700 12,300 12,400, }12,100
E Ca ne/1 433 431 425 423 4%
Ye e/t - | L3 1,380 1,380 1,390 1,370

Note: Number of sampling station above shows in Fig. 6.4.
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fable 1 Result of Sea-Water Buality Ana'lysis {2

T ——-Sampling_Station

©

'“\Saupi_ing Bnte_«" . -
Item Unit Feb, 3 Feb, 3
[ Sampling Depth ™ Lo 3.0 5.0 L5
Temperature T 244 M3 %.2 —
Turbidity B (0.5 (0.5 | (05 0.9
ol —— © Bile 8.1 8.1 8ls
Electric Conductlvity mS 55.8 5.4 55.9- 55.8
Aci(gl'ggriigggﬁ)ion WeCaC0s/1 | 116 | 116, 1’15'_
Total Hardness wgCaC0s/l | 6,730 | 6,720 6,740 6,740
Suspended Hatter (S5) mg/1 405 |05 ) 08 - 0.6
MS(110°C) Cwe/l 189,200 (39400 (39,300 {39,200
D3 (480°C) e/l |35.20  |35,10 B.200 B0
CODan pe/1 0.9 0.6 0.9 0.9
000w we/l 0.2 0.1 0.1 0.2
.00 wgC/1 0.7 0:7 0.9 1.0 -
I % 20,36 20.37 20.35 20.42
0. we/t | 290 | 290 | 280 2,90
NHo-¥ Cpgat/l 25 2.9 43 2.7
NOz-N Kg-at/t 0.06 0.08 -0.06 (0.05
N0 ng-at/1 0.13 of - o | o006
TN pg-at/1 13.4 13.6 6.7 16.1
PO,-P ug-at/l 0.63 0.70 0.82 0.63
1-p ug-at/l 1.07 1.08 121 L1z
$i0,-Si g-at/l 4.2 43 | 46 4.6
Na we/t 10,700 10,500 - | 10,500 10,500
Ca e/l | 421 03 | 4 421
He e/l | 1,360 11,380 1,380 1,380
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Table 2

Result of Sea Bottom Soil Analysis

T Sampling_Station @ @ @
te
[tem Feb, 3 Feb, 3 Feb, 3 Feb, 3
Appearance — Shell in Sand Sand Shetl in Sand | Sheli in Sand
Odor ~—— Non Nen Non _ Non
Color Specification =~ |Dork Olive Gray |Dark Green Gray | Olive Black Olive Black
" ater Contain Ratio et 21.4 24.6 0.9 | 12
Ignition Loss  Bry 1.4 7.3 5.8 3.7
Cob Dry L2 0.3 . 2.1 i.8
Free. Sulfide Dry { 0,02 ¢ 0.02 {0.02 0.02
Suifide
Total Suifide Dry 0,02 { 0.02 {0.02 - 0.04
Specific gravity — 2.82 2.79 2.T1 2.7
T Conglomerate
- % 0.5 0.5 5.5 19.0
2.0m ELE
Co Sand
o : % 0.5 5.5 7.5 64.0
21 2.0 ~0.42m _ -
2 Fine Sand
- - % 94.0 10.5 55.5 13.0
§ | 0.42~0.07dm
g Silt
. % 20.5 9.5
S0 0.074 ~0.005
a | . 5.0 4.0
Ciay,Colloidal
Hatter 9% 3.0 2.0
0.005mm and less _
o 60%% ' - 0,120 0.105 0.30 1.15
38
"% 30% A 0.092 0.080 0.110 0.58
3% 10% o 0.078 0.044 0.067 0.22
&9 50% - 0.110 0.095 0.21 0.9
thiformity Coefficient - 1.5 24 4.5 5.2
hﬁﬁna.ture Coefficient - 0.9 1.4 0.6 1.3

Note: Number of sampling station above shows in Fig. 6.4.
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ANNEX 2.1

Observer

Station

' Period

2.1

.
.

RECORDED CLIMATE SUMMARY -

Directorate General of Meteorology,
Ministry of Communication

Mina Ouboos: Buoy No. 1

‘Lat. 23°41'N, Long. 58°33'E

March 1983 - October 1983, 8 ﬁnnthS'
January 1984 - April 1984, 4 months
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ANNEX 2.2

2.2. GHUBRAH POWER STATION

SEA WATER TEMPERATURE



Ghubrah Power Station Sea Water Temperature - 1/2

T

S

1984 1983
MONTH, DATE | S.W. TEMPERATURE (°C) || MONTH, DATE | S.W. TEMPERATURE (°¢)
1. 4 23.7 1982.12,27 22.3
112 23.8 1. 9 23.3
1.18 23.5 1,12 23.0
2. 4 22,2 1.19 22.9
2 MIDDLE 23.6 1.25 L 22.4
2.25 22.5 2.5 21.6
3.5 2.4 5.15 | 25.0
3.11 24.0 4 MIDDLE 25.5
3.18 25.5 A,Enb 27.5
3.END 25.5 5,19 30.0
4. 3 27.0 6.5 32.4
4.18 28.2 7. 4 33.5
5.11 29.0 7.12 31.4
5.END 30.5 7.19 C31.0
6. 7 32.1 7.26 24.1
6.20 33.7 8. 4 1.5
6.25 32,2 8,11 22.3.
7.5 30.5 8.18 26.5
7.17 27.2 8,27 27.0°
8.14 27 9. 5 27.0
8.26 28.4 10.18 30.0
2 .END 23.6 10 .END 29.0
11 .MIDDLE 27.0
11 .MIDDLE 26.8
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Chubrah Power Station Sea Water Temperéture - 2/2

B 1982 1981
Facﬁru, DATE | S.W. TEMPERATURE (°C) || MONTH, DATE | §.W. TEMPERATURE (°C)

2. 2 23.3 1980.12.26 23.4
4.17 28.3 2.25 22.6
4.26 28.7 4;25 28.5
5.5 28.5 7.18 30.5
5.10 30.4 7.28 32.0
5.18 30.3 9.5 29.4
6.26 32.2

7.17 32.5

- 7.28 27.5

8. 4 31.2

8.11 31.3

8.20 30.2

8.28 27.6

9. 3 _27}3

9.11 30.5

9.17 30.4

9.25 £ 30.6

12.11 23.4

12.19 23.8
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