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% A_d. 1 BEOFIANVEIOU2s N G51M, 828 ok

Installed capacity {(MW)-

- Item

44 66 88 110 132
{(Existing)
95% dependable _ _
power (Mw) 44 45,0 45,0 45.0 45.0
Firm energy
- (G¥h/yr ) 225.8 331.6 428.6 516.2 595.3
Dump. energy . . ' ' : :
(GWh/yr ) 139.0 184.6 214.2 224.5 209.5
Tétal energy :
(G¥h/yr ) 364.8 516.2 642.8 T T740.7 804.8
Power benefit l/ .
(103uUss) 10,430 10,670 10,670 10,670 10,670
Enefgy benefi£ |
(103Us$) 7,680 11,020 13,930 16,340 18,200
Total benefit . _ _ : .
(107Us8) 18,110 21,690 24,600 27,010 28,870
. Iﬁstallation .
cost (103Us$) 104,500 . 133,100 168,400 205,700 = 243,900
"Annual cost . 2/ _
(103Uss 12,110 15,430 19,520 23,840 28,270
Annual net benefit _ ' o
{103uss) 6,000 6,260 5,080 3,170 600

1/: Unit powver benefit (1985/86 price):
Capacity value = 237.0 US$/k¥
Energy value < 10.026 US$/kWh

2/: 50 years project life, 10%.discount rate and 1.5 per cent OMR costs.
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F OA-4, 2 BUBA (BEOF/aNyFTadasb)

(Unit: 100US$-1985/86 price)
‘_I£em Installed capacity (MW)
44 66 88 - 110 132

:1. Preparatory work 6;0 6.1 8.9 11.6 - 14.4

2. .Diversibn wogk 4.8 4.8 - 4.8 4.8 4.8

3. Intake weir 6.7 6.7 6.7 6.7 6.7

4. Intake structure 9.0 9.2 9.5 9.8 10.7

5. VWaterway/Surge tank 22.2 .33.4 44.5 57.3 70.0

6. Penstock 2.6 3.2 4.2 5.2 6.0

7. Powerhouse/ﬁailrace 5.3 7.9 10.0 i2.2 14.7

8. Switch yard 0.4 0;4 6.4 | 0.47 0.4

9. Gate and penstock 7.9 8.7 12.1' 15.5 18.9

10. Generating equipment 12,0 18.0 24.0. 30.0 36.0

11. Tramsmission line 9.3 9.3 9.3 9.3 9.3

12. Substation 9.7  14.6 I7{6* - 20.6 23.6

Subtotals. 95.9 122.3 152.0  183.4  215.5

13. Engineering 8.6 5.9 13.2 15.7 18.3
14, Administration 4.9

15. Physical contingency - - 3.2 6.6 10.1

Total: 104.5 133,01  168.4  205.7 gi;:g -
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# A-4. 3 A7) ASUEREREO LR

Soolk 1‘es§zvoir Installed capacity Dependable Ener%’éwgl)ltpm Powersbenefit Construgtion cost Annual Annual
Cos orage {Mw} {105Us%) (105Us8) N .
ase capacity Pangi Total power o > ot y i Pangl cps net benefit

(E1.-m) (106m3) Sook o ota (M) irm ump  Yetal Capacity Energy Total Sook ox b Total (106US$) (106[183)
17-a 310 400 10 22 32 50.7 175.3 27.1 202.4 12.0 4.9 16.9 92.7 39.8 132.5 15.4 1.5
18-a 310 400 20 22 42 57.5 226.0 11.8 237.8 13.6 6.0 19.6 100.5 39.8 140.3 16.3 3.3
19-a 310 400 30 22 52 63.9 262.1 262.1 15.1 6.8 21.9 106.5 39.8 146.3 17.0 4.9
20-a 310 400 40 22 62 45,6 282.2 0 282.2 110.8 7.3 18.1 112.8  39.8 152.6 17.7 0.4
21-a 310 500 10 22 32 50.3. S 177.4  26.6 204.0 11.9 5.0 16.9 93.2  39.8 133.0 15.4 1.5
22-a 310 500 20 22 42 57.0 228.5 10.7 239.2 13.5 6.1 19.6 101.0  39.8 140.8 16.3 3.3
23-a 310 500 30 22 52 60.6 265.0 265.0 14.4 6.9 21.3 107.4  39.8 147.2 17.1 4.2
24-g 310 500 40 22 62 57 .6 284.5 284.5 13.7 7.4 21.1 113.4  39.8 153.2 17.8 3.3
25-a 310 550 10 22 32 49,7 178.5 26.4 204.9 11.8 5.0 16.8 93.5 39.8 133.3 15.4 1.4
26-a 310 550 20 22 42 56.6 229.2 10.5 239.7 13.4 6.1 19.5 101.5 39.8 141.3 16.4 3.1
27-a 310 550 30 22 52 59.7 265.9 0 265.9 14.1 6.9 21.0 107.9  39.8 147.7 17.1 3.9
28-a 310 550 40 22 62 61.6 285.5 285.5 14.6 7.4 22.0 114.4  39.8 154.2 17.9 4,1
33-a 315 600 10 22 32 50.5 179.2 ~ 26.7 205.9 12.0 5.0 17.0 116.6 39.8 156.4 18.1 ~1.1
34-a 315 600 20 22 42 58.6 230.5 13.4 243.9 13.9 6.2 20.1 123.9  39.8 163.7 19.0 .1
35-a 315 600 30 22 52 64.7 271.2 271.2 15.3 7.1 22.4  129.9  39.8 169.7 19.7 2.7
36-a 315 600 40 22 62 67.4 293.9 293.9 16.0 7.6 23.6 136,0 39.8 175.8 20.4 3.2
37-a 315 700 10 22 32 50,8 180.2 26.6 206.8 12.0 5.0 17.0 116.6 39.8 156.4 18.1 -1.1
38-b 315 700 20 22 42 59.1 231.7 13.1 244.8 14.0 6.2 20.2 124,1  39.8 163.9 19.0 1.2
39-~¢ 315 700 30 22 52 65,0 272.2 272.2 15.4 7.1 22.5 130.0 39.8  169.8 19.7 2.8
40-4 315 700 40 22 62 64.2 296.0 0  296.0 15.2 7.7 22.9 136.3  39.8 176.1 20.4 2.5
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E.—& A—d, 4 AR—=2F ) AN FREBKBEOLBEBRH

Energy ountput - Power benefit Construction cost

Sook resgzvoir Insta.ll;;l{)capacity Dependable B . chid Anizal Annusl
s Siened M power Qo) bgs)

(Elom)  Coend) Sook _-15% Total (W) Firm Dump Total Capacity Energy Total Soolk ext?_ Tobal (1050s8) (106u58)
17-b 310 400 10 66 76 42.6 359.9 0 359.9 10.1 9.4 19.5 92.7 110.8 203.5 23.6- -4,1
18- 310 400 20 66 86 45.6 398.2 O 398.2 10.8 10,4 21.2 100.5 110.8 211.3 24.5 -3.3
19-b 310 400 30 66 26 48.1 425.5 © 425.5 11.4 1.1 22.5 106.5 110.8 217.3 25.2 ~2.7
20-b 310 400 40 66 106 49.4 444.4 0O 444 .4 11.7 11.6 23.3 112.8 110.,8 223.6 25.9 -2.6
21-b 310 500 10 66 76 42.3. 363.2 0O 363.2 10.0 9.4 19.4 93.2 110.8 204.0 23.6 4,2
22-b 310 500 20 66 86 45.4 401.4 O 401.4 10.8 10.4 21.2 101.0 110.8 211.8 24.5 -3.3
23-b 310 500 30 66 96 48.1 428.8 0 428.8 11.4 11.1 22.5 107.4 110.8 218.2 25.3 -2.8
24-~b 310 500 40 66 106 50.9 447.6 0 447 .6 12.1 11.6 23.7 113.4 110.8 224.2 26.0 -2.6
25-b 310 550 10 66 76 42.1 ©364.8 0 364.8 10.0 9.5 19.5 93.5 110.8 204.3 . 23.7 -4,2
26-b 310 550 20 66 86 45,1 402.6 0 402.6 10.7 10.5 21.2 101.5 110.8 212.3 24.6 -3.4
27~ 310 550 30 66 96 ' 48.0 429.7 O 429.7 11.4 11.2 22.6 107.9 110.8 218.7 25.3 -2.7
28-b 310 550 40 66 106 50.8 447.9 0 447.9 12.0 11.6 23.6 114.4 110.8 225.2 26.1 ~2,5
33-b 315 600 10 66 76 42.6 367.1 O 367.1 10.1 9.5 19.6 116.6 110.8 227.4 26.4 -6.7
34-b 315 600 20 66 86 48.9 407.3 O 407.3 11.6 10.6 22.2 123.9 110.8 234.7 27.2 -5.0
35-b 315 600 30 66 96 48.5 437.7 O 437.7 11,5 11.4 22.9 129.9 110.8 240.7 27.9 -5.0
36-b 315 600 40 66 106 50.9 457.9 0 457.9 12.1 11.9 24.0 136.0 110.8 246.8 28.6 -4.6
37~b 315 700 10 66 76 49.0 369.4 O 369.4 11.6 9.6 21.2- 116.6 110.8 227.4 26.4 ~5,2
3B-b 315 700 20 66 86 48.0 409.7 O 409.7 11.4 10.7 22.1 124.1 110.8 234.9 27.2 -5.1
39-b 315 700 30 66 96 48.2 440.3 O 440.3 11.4 11.4 22.8 130.0 -110.8 240.8 27.9 -5.1
40-b 315 700 40 66 106 51.1 459.9 O 459.9 12.1 12.0 24,1 136.3 110.8 247.1 28.6 -4.5
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# A4, 5 HRRA (5 ANVEFTuY s P OIRIRS)

(Unit: 10%U58--1985/86 price)
Ttem Installed capacity (MW)
22 44 66
1. Preparatory work 2.8 5.5 8.3
2. Diversion wérk 0 0 0
3. Intake weir 0 0 0
4, | Intake structure 0.3 0.6 1.5
5. Waterway/surge tank 14.9 23.9 36.6
6. Penstock 1.0 2.0 2.8
T. Powérhouse/tailrace 2.1 4.3 6.8
8. Switch yard 0 ¢ 0
9. Gate and penstock EX 6.8 10.2
10. | Generé,ting equipment 6.0 lé.O 18.0
11, Transmi.ssion .line 0 0 | | 0
12. Substation 3.0 6.0 9.0
Subtotal: 33.5 61.1 93.2
13. Engineering and administration 2.7 4.9 7.5
14. Physical contingency 3.6 6.6 10.1
Total: 39.8 712.6 110.8
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(Case 1

#F OA~-4. B() HBEYE (-2 Fu

'aawmx#a%%ﬁ)

Grand total

- HWL: El1. 290 m, V; MCM, P: -~ MW)
(Unit: 10° Us$)
Iten .Amount
1. Preparatory wbrk 3.0
2. Diversion work 5.0
3. Main dam 'i7_4
4, Saddle dam 0
5. Spillﬁay 7.3
6. River outlet work .0_4
- T. Intake structure -
8. VWaterway and surge tank -
é. Pensfock -
10. Powerhouse and tailrace -
11. Switch yard -
12, Hy&fomechanicai work 2.5
13, Generating equipment -
14, Trensmission line -
Sub-total 38.6
15. Engineering and administration 3.1
16, Compensation 10.5
17. Physical contingency 5.2
Total 57.4
i8. Price contingency

A - 179



£ A4, 62 RBBM (R~ FA 10D TRA— 7 RER)

(Case 2 -~ HWL: E!, 300m, V:

MCM,

P: - MW)

(Unit: 105 Us$)

Grand total

Item Amount
1. Preparatory work 3.2
2.  Diversion work 8.0
3.  Main dam 19.8
4, ' Saddle dam 0.2
5. Spillway 7.8
6. River outlet work 0.4
7. .Intake structure -
8.  Waterway and surge tank -
9, Penstock | | -
10. Powerhouse and tailrace -
11, Switch yard -
12, - Hydromechanical work 2.6
13. Generating equipment -
14, Transmission line -
- Sub-~total 42.0
. 15.- Engineering and administration 3.4
16. . Compensaiion 14.4
17. Physical cnntingéncy 6.0
Total . égéi
18.  Price contingency
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(Case 3 =~ HWL: E1L. 310m, V:

632 MCM,

H A4, 6(3) BBMM (R—2 FA ULHTIRA—UREI) .

p: - _MW)

(Unit: 10° Uss)

Item Amount
1. - Preparatory work 3.4
2. Diversion work 8.0
3.  Main dam 23.8
4. Saddle dam 3.8
5. Spillway 8.1
6. River outlet work 0.4
7. Intake siructure -
8. Vaterway and surge tank -
9. Penstock -
10. Powerhouse and tailrace -
11. Switch yard -
12, . Hydromechanical work 2.7
13. Generating equipment -
14, Transmission line -
Sub~total Eg;g
15.  Engineering and admipistration 4.0
16, Compensation 18.4
17. . Physical contingency - T.3
Total 19.9
18. Price contingency

Grand total

A - B1



# A~4. 6 BRBH (R—2 ¥u LELTRA-2REBHD

Grand total

(Case 4 - HWL: E1. 315 m, - Vi MCM, P: . MW)
(Unit: 10® UsS)
Iteﬁ _ Amount
1, Preparatory work . 3.5
2., Diversion wbrit - 8.0
3. Main dam 31.6
4., Saddle dam 10.5
5. Spillway 8.6
6. River outlet work 0.4
T. In'b.&ke structure -
8. -Waterway and surge tank -
9.  Penstock -
10. Péwé;‘house and tailrace -
11. Switch yard -
12. Hydromechanical work 2.8
13. Generating equipment -
14, Transmission line -
Sub~total 65.4 '
15. Engineering and administration 5,2
16.  Compensation 21,1
" 17. Physical contingency 9.2
Total 100.9
.1'8. Price contingency

82



(Case 5 ~ HWL: E1. 300m,

¥:

# OA-4. 60 BRRAM (R—2 i BOTRA— REH).

300 MCM, P: 10 M¥)

(Unit: 10° Uss)

Iten Amount
"1,  Preparatory work 3.2
2. Diversion wvork 8.0
3. Main dam 19.8
4, Saddle dam 0.2
5. Spillway 1.8
&. River outlet work 0.4
T. Intake structure 0.4
8. Waterway and surge tank 1.8
g. Penstock 0.8
10. Powerhouse a.i.ﬂ tailrace 1.3
11. Switch yard Gg.1
12. Hydromechanical work 4.0
13. Generating equipment 5.2
14. Transmission line 1.0
Sub-total 54.0
15. Engineering end administration 4.3
16. Compensation 14.4
17. Physical contingency - 7.3
Totsl M
18. Price contingency

Grand total

4 - B3



K A4, 6(8) BRREA (R—2 ¥4 15560 R— 5 RERH)

Grand total

(Cose 6 - HWL: El: 300m, V: 300MCM, P:  20MV)
(Unit: 10° Us$)

Item Amount

1. Preparatory work 3.2
2. Diversion work 8.0
3. Main dam 19.8
4, Saddle dam 0.2
5. Spillwvay 7.8
.6. River outlet work 0.4
7. Intake stiucture 0.6
8. Waterwaj and surge tank 3.0
"9,  Penstock 1.0
10.  Powerhouse and tailrace 2.8
11. Switch yard 0.1
12, Hydroméchanicai work 5.4
13. Generating equipment 7.9
14. Trangmission line 1.0
Sub-total 61,2

15. Engineering and administration 4.9
16. Compensation 14.4
17. Physical contingency 8.1
Total %

18, Pfice contingency

A - B4



FOA—4, 6(T) BRBRA (R—2 Fh RBRLHURA—-7REH

Grand total

{Case 7 - HWL: El. 300m, V: 300MCM, P: 30MW)
(Unit: 10% vUs®)

Itém Amount

1. Prep#ratory work 3.2
2, Diversion work 8.0
3. Mein dam 19.8
4. Saddle dam 0.2
5. Spillvay 7.8
6. River outlet work 0.4
7. Intake structure 0.8
8. VWaterway and surge tank 4.0
9.  Penstock 1.1
1Q. Powerhouse. and tailrace 4.0
11.  Switch yard Q.l
12.  Hydromechanical work 6.4
13. Generating equipment 9.7
14, Transmission line 1.0
Sub-total 66.5

15. Engineering and administration 5.3
16. Compensation 14.4
17.  Physical contingency 816
Total géig

18. Priée contingency
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TRCA-4, §(B) BREE (R—7 Fh 155 TR~ 2 BB

(Case 8 - HWL: 'El. 300 m,

\E

300 MCM,

P: 40 MW)

(Unit: 10° UsS)

Amount

Grénd'total

Item

1. Preparatory work 3.2
2. Diversion work 8.0
3. Main dem 19.8
4. Saddle dam 0.2
5. Spillway 7.8
6. River outlet work 0.4
7.. Iﬁtake structure 0.9
8. Waterway and surge tank 5.1
9, Pénsfoﬁk 1.2
iO.' Powerhouse and tailrace 5.1
11.  Switch yard 0.1
12, 'Hydfoméchanical work 7.4
13.- Génerating egquipment . 12.0
14, Transmissioﬁ line 1.0
Sub-total - 72.2
15. Engineering and administration 5.8
"16. Compensation 14.4
'717.; Physical contingency 9.2
Total 101.6

18. Pride'contingeﬁcy




{Case 9 - HWL: El1, 305m, V;

300 MOM,

R OA-4. 609 BREW (R—2 F4H KUK R—2RBH)

P: 10 MW)

(Unit: 108 yUsg)

Item

Amount

1. Preparator& work 3;3
2. Diversion work 8.0
3.  Main dam 21.4
4. Saddle dam 1.4
_5. Spillwvay 8.0
6. River outlet work G.4
7. Intake structure 0.4
8. VWaterway and surge tank 1.7
9. Penstock 0.9
10.  Powerhouse and tailrace 1.2
11, Switeh yard 0.1
12, _Hydromechanical‘work 3.8
13. (Generating equi_pment 5.0 |
14, Transmission line 1.0
Bub-total 56.6
15, Engineering and administration . 4.5
16. Compensation 16:4
17. Physical contingency .7.$
Total gg&%
18. |

Price contingency

Grand . total

A - 87



ﬁ_ A-4, BOBBEH (R—2 FAh HHUKRA—IFBEIF

Grand total

(Case 10 - HWL: El1, 305 m, V: 300 MCM, P: 20 MW)
(Unit: 10% vUs$)

Item Amount

1. .Ereparaﬁory work 3.3
o2, Divérsion vork 8.0
3, Main.dam - 21.4
4, Saddle dam 1.4
5. S8Bpillway 8.0
6? River outlet work 0.4
7. Intake s£ructure 0.5
8. Waterway and surge tank 2.8
9. Penstock 1.0
10. .Powerhouse and ﬁgilrace 2.6
11, . Switch ygrd 0.1
12,  Hydromechanical work 5.1
13. Generating equipment 7.5
14, Transmiséion 1iﬁe 1.0
Sub-total 63.1

15. Engineering and administration 5.0
16. . Compensation 16.4
17. - Physical continéency 8.5
Total | 23.0

18, Price contingency

A~ 88



% A-4. §(UDEBREH (R—2 L4 HBUKA~—7BEH)

{Case 11 - HWL: El. 305 m, V:

300 MCM, P: 30 MW)

(Unit: 10° Us$)

Amount

Grand total

Item

1. - Preparatory work 3.3
2,  Diversion work 8.0
3. Main dam 21.4
4. BSaddle dam 1.4
5. Spilivay 8.0
6. River outlet work 0.4
7. Intake sgtructure 0.7
8. VWaterway and surge tank 3.8
9. ' Penstock i.2
10. ~ Powerhouse and tailrace ‘3.8
11. Switch yard .O.l
12. Hydromechanical work 6.2
13. Generating eguipment " 9.3
14, Transmission line 1.0
Sub~total 68.6
15. Engineering and administration 5.3
16. Compensation 16.4
17. FPhysical contingency 9.1
Total .2252

18. Price contingency
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FOA-4, 6 UDBHEE (R0 F& BHTRA—I BB

(Case 12 - HWL: El, 305m, V:

300 MCM,

P: 40 MW)

(Unit: 10% uUsg)

Grand total

ITtem Amount
1. Preparatory work 3.3
2, Diversion work 8.0
3. Méin dam 21.4
4, Saddle dem 1.4
5. Spillway 8.0
6. River outlet work 0.4
7. - Intake structure 0.8
8., VWaterway and surge tank 4.8
9. Penstock 1;3
10. Powerhouse and tailrace 4.9
11.  Switch yard 0.1
12.  Hydromechanical work 7.2
13. Geﬁerating equipment i1.5
14.  Transmission line 1.0
Sub;total T4.1
15. Engineering and administration. 2.9
16. Compensation 16.4
17. Physical contingency 9.6
Total 106.0

18. Price comtingency

A 90



B A4, 6UNBERI (R—7 FL ORI R—7REF)

{Case 13 - HWL: El, 305 m, Vi

400 MOM,

‘P: 10 MW)

(Unit: 10° vUse)

Grand total

Item Amount

1. Preparatory work 3.3
2. Diversion work 8.0
3. Main dam 21,4
4. Saddle dam 1.4
5. Spillway 8.0
6. River outlet work 0.4
Ts Intgke structure 0.4
8. VWaterway and surge tank .7
9. Penstock 0.8
10. Powerhouse and tailrace 1.3
11.  Switch yard G.1
12.  Hydromechanical work 3.9
13. Generating equipment 5.0
14, Transmission line 1.0
Sub-total 56,7

15. Engineering and administration’ 4.5
16. Compensation 16.4
17. Physical bontingency '_7:8
Total §2&i

18.  Price contingency

A ~--91



F OA-4. 6 UORBBI (X—7 4 H5ERA—7REH)

(Case 14 -~ HWL: E1. 305 m, V: 400 MCM, P: 20 M_W)_
(Unit: 10° Us$)

Item Amount

1. Preparatory work 3.3
2. Diversien work 8.0
3. Main dam 21.4
4, Sé&dle dam 1.4
5. Spillvay 8.0
6. River outlet work 0.4
7. 1Intake structure 0.6
8. Vatervay and surge tank | 2.9
9. Penstbck ..1;0
10. P#werhouse and tailrace .2.7
11. iSwitch yard 0.1
12.  Hydromechanical work 5.1
13. Genergting equipment f.é
14. 'i‘ré.nsmission line 1.0
Sﬁbétqtal 63.5

15,  Engineering and administration 5.1
16 . Compensa.ti on 16.4
17. Physical contingency 8.5
_Total 22;;

18. Pfice contingency

Grand total
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% A-d4, FUDBREA (RA—2 ¥4 %50 A—2 REF)

(Case 15 - HWL: El, 305 m, V; 400 MCM,. P: BOHMW)
(Unit: 10° uss)
Tiem Amount
1. Preparatory work 3.3
2. Diversion work 8.0
3. Main dam 21.4
4. Saddle dam _ 1.4
5.  Spillway 8.0
6. River outlet work 04
T. Intake structure .0.7
8. VWaterway and surge tank ‘3;8
9. Penstock .l.l
10. Powerhouse and tailrace 3.9
11.  Switch yard ﬁ.l
12. Hydroméchanical wofk 6.2
13, Génerating equipment 9.4
14. Transmission line 1.0
Sub-total §§;Z
15. Engineering and administration 5-5
16. Compensation 16.4
17. Ph&sical contingency .'9.1
Total % |
18. Price contingency

Grand total

A~ 03



£ OA—4. UBDBRVE (X—2 ¥4 KLHUKA—2ZREI
(Case 16 - HWL: E1. 305 m, Vi 400 MCM, B3 40 MW)

(Unit: 10° Uss)

Item "~ Amount
1. | Preparatory work | o 3.3
2.  Diversion work 8.0
3. Main dam _ 21;4
4.  Saddle dam 1.4
5. Spillvay 8.0
6. River outlet work : 0;4
7. Intake structure 0.9
8; W#terway and surge tank 4.9
9. Penstock 1.2
10. ?overhouse and tailrace B 4.9
.11. Switch yard 6.1
12. Hydromechanical work ‘ 7.2
13. Generating equipment ' 11.6
14, Transmission line ' 1.0
Sub;totall ' 4.3
15. Engineering and administration C 5.9
16, Compensétion : Tt 16.4
17. Physiéal'ccntingency ' 9T
Total 1063
18{ .Price confingency
Grand tobal

A~ 94



£ A-4, SUDBRBA (R—72 FAh BHTRA—2BEBEHD

(Case 17 =~ HWL: Ei. 310 m, Vi 400 MCM, P: 10 MW)
(Unit: 10% vss)

Item Amount

1. Preparatorj work 3.4
2. Diversion work - 8.0
3. Main dam 23.8
4, Saddle dam 3.8
5. Spillway 8.1
6. River outlet work 0.4
7. Intake structure 0.3
8.- Vaterway and surge tank 1.6
9. Penstock 0.9
10.  Powerhouse and tailrace 1.2
11. Switch yard 0. l
12. Hydromechanical work 3.7
13, Generating equipment 4.7
14. Transmission line 1.0
Sub-total 61.0

15.  Engineering and administration 4.9
16. Compensation 18.4
17. Physical contingency §j4
Total 22.7

18. Price contingency

Grand total

A - 95



F OA- 4. 5 OO (R—7 ¥4 55TIA— 2 HER

(Case 18 =~ HWL: E1, 310 m, V:

400 MCM,

P: 20 M)

(Unit: 10° uUse)

Grand total

Item Amount

1. Preparatory work 3.4
2. Divers@on work 8.0
3. Main dam 23.8

~ 4. Saddle dam 3.8
5. Spillway _8.1
6. .River outlet work 0.4
7. Intake structure 0.5
8. Waterway and surge tank 2.7
9. Fenstock 1.1
10. Bowerhouse and tailrace 2.6
11.  Switch yaxd 0.1
12, Eydromechanical work 5.0
13, _Generating equipmentd 7.1
14;. Transmission line 1.0
Sub-total él;é

15. Epgineering and administration 5.4
16.  Compensabion 18.4
17.  FPhysical contingency 9.1
thai 100.5

18, Pricé contingency

A~ 96



F A-4, 6(NRRBA (R—2 Fh BOOER—2RET)

Grand total

(Case 19 - HWL: E1. 310m, Vi 400 MCM, P: 30 M)
(Unit: 10° yse)

Item Amount

1. Prepara£ory work 3;4
2. Diversion work 8.0
3. Main dam 23.8
4.  Saddle dam 3.8
5. Spillway - B.1
6. River outlet work 0.4
T Intake structure 0;6
'8. Waterway and surge tank 3.6
9. Pemstock 1.2
10. Powerhouse and tailrace 3.7
11. Switch yard 0.1
12, Hydromechanical work 6.1
13. Generating equipment 8.8
14. Transmission line 'i.O
Sub-total. 72.6

15. Engineering and administration 5.8
" 16, Compensation 13.4
17. Physical contingency 9.7
Total 106.5

18. Price contingency

A - 97



% OA~4. 6 QORREA (R—2 &4 KHUIA—2 REH

(Case 20 - HWL: E1, 310m, Vi 400 MCM, P: 40 MW)

(Unit: 20° Us$)

Item -Amount
1. Preparatory work .3.4
2. Diversion work 8.0
3. Main dem 23.8

4. Saddle dam 3.8 _
5. Spillway 8.1
6. _ River outlet work 0.4
7. Intake struecture 0.7
8.‘ Waterway and surge tank 4.7
9.  Penstock 1.3
10.  Powerhouse and tailrace 4.7
11.  Switch yard 0.1
12. ﬂydromeéhanical work 7.0

13.  Generating equipment 10.9
14. Tranémission line 1.0
Sub~total 77.9
15. Engineering and adminiéiratipn 6.2
16. _Compensation 18.4
17. Physicél contingency .10.3
“Potal _;_;g__g

18.  Price contingency

Grand total

A - 98



£ A-4. 6QDERRM (A—7 Fb BHVIA—FHER

10 MW)

(Cése 21 - HWL: El. 310 m, V: 500 MCM, P:
(Unit: 10° Us®)
Ifem Amount
1. Preparatory work 3.4
2. Diversion work 3.0
3.  Main dam 23.8
4., Saddle dam .3.8
5. Spillway 8.1,
6. River outlet work 0.4
7. Intake structure 0.5 |
8. .Waterway and surge tank 1.6
9. Penstock 0.9
10. Powerhouse and tailrace 1.2
11. Switch yard 0.1
12. Hydromechanical work 3.3
13. Generating equipment 4.8
14. Transmission line i.O
Sub-total 61.4
15. Engineering and administration 4.9
16, Compensation 18.4
17. Physical contingency 8.5
.Total 2%5%
18. Price contingency

Grand total

A~ 99



# OA-4. 6 QOBRAM (R~ ¥4

15 R — 7 BRER)

{Case 22 "~ HWL: w1, 310 m, V: 500 MCM, P: 20 MW)

(Unit: 10° uss)

Item Amount
1. Preparatory work 3.4
2. Divefsion work 8.0
3. Main dam 23.8
4. Saddle dam 3.8
5. Spillway 8.1
6. River outlet wnfk 0.4
7. Intake structure 0.7
8. Waterway.and sﬁrge tank 2.8
g. Peﬁstock 1.1
10. Powerhouse and tailrace 2.6
11. 'Swi£gh yard 0.1
12, Hydromechanical-work 5.0
13. Generating equipment 7.2
14. Tranémiésién liﬁe 1.0
Sub~total 68.0
15. Ehgineéring and administration 5.4
16; Compeasation 18.4
17, Physical contingency 9.2
Total 101.0
18, Price contingency

Grand total

A - 100



& OA-4. BOQOBREAN (X—F FhH BLHVRA—7 BB

(Case 23 - HWL: E1. 310m, V:

500 MCM,

P: 30 MW)

(Unit: 10° Us$)

item

Amount

1. Preparatery work 3.4
2. Diversion work 8.0
3. HMain dam 23.8
4, S#&dle dam . 3.8
5. Spillvey 8.1
6. River outlet wnfk 0.4
T Intake structure 0.9
8. VWaterway and surge tank 3.7
9, Penstock 1.2
10. Powerhouse and tailrace 3.8
11.  Switch yard 0.1
12, Hydromechanical work 6.1
13. Generating equipment 8.0
14. Transmission line 1.0
Sub-total 73.3

15. Engineering and administration 5.9
16. Compensation 18.4
17. Physicél contingency 9.8
Total 10%.4

18. Price contingency

Grand total

A - 101



#OA-4, 6 QORREA (A—5 FA bR Y RER)
(Case 24 - HWL: E1. 310m, V: 500 MCM, P: 40 MW)

(Unit: 10° US3)

10,
11.
2.
13.

14,

15,
16.

17,

18.

Total

Price contingency

Grand total

Ttem - . Amount
Preparatory work 3.4
Diversion work 8.0

- Main dam 23.8
Saddle dam 3.8
Spillw&y 8.1
River outlet work 0.4
Intake structure 0.9
Waterway and surge tank 4.7
Penstock 1.3
Poﬁerhouse énd tailrace 4.9

 Switeh yard 0.1

| H&dromechanical work 7.0

~Generating egquipment - 11.0
Transmisaion line 1.0

Sub-total 78.4
Engineering and edministration 6.3

.Compenéation 18.4
Physical éontingency 10.3

' 113.4

A - 102



&h B icZ— 2 BB

* A—4. b @HBRARM (XA—7
(Case 25 - HWL: El. 310 m, V: 550 MCM, P: 10 M¥W)
(Unit: 10% vUss)
Ttem Amount
1.  Preparatory work - 3.4
2. ﬁiversion work 8.0
3. Main dam 23.8
4. Saddle dam 3.8
5. .Spillway . 8.1
6. River outlet work 0.4
7. Intake structure 0.5
3. VWaterway and surge tank 1.7
q. Penstock 0.8
10. Powerhouse and tailrace 1.3
11. Switch yard - 0.1
12.  Hydromechanical work 3.8
13. Generating equipment 5.0
14, Transmission line 1.0
Sub~total 61.7
15. Engineering and administration 4,9
16. Compensation ‘18.4
17. - Physical contingency © 8.5
Total 93.5
18, Price contingency

Grand total

A - 103



£ OA—4. 6 (OBRE™A (R—2 FA WO R--7BEH
(Case 26 — HWL: E1. 310 m, V: 550 MCM, P: 20 MW)

(Unit: 10% uss)

Item Amount
1. Prepératory work 3.4
2. Diversion work 8.0
3. Main dam 23.8
4, Saddle dam - 3.8
5. Spillway 8.1
6. River outleb work ' 0.4
7. Intake structure - 0.6
3. WafErway and surge tank ' : 2.9
9. Penstock 1.0
10.  Powerhouse and tailrace 2.7
11. Switch yard 0
12. Hydromechanical work 5.1
13, Generating equipment ' ' 7.5
14. Transmission line ' 1.0
Sub-total §§;i
15. Engineering and administration 5.5
16, Cdmﬁénsation 18.4
17. Physical contingency - 9.2
Total | 101.5
| 18. Price contingency

Grand total

A - 104



# OA-4. 6 QNERMA (-7 F4H WHTIA—J REH)
(Case 27 - HVWL: g1, 310m, Vi 550 MCM, P: 30 MW)

(Unit: 10% Us$)

Item Amount

1. Preparatory work o . 3.4
2. .Diversion work . 8.0
3. Main dam 23.8
4. Sadale dam .- 3.8
5. Spillway 8.1
6. River outlet work ' 0.4.
7. Intake structure . 0.8
8. Vaterway and surge tank B 3.8
9. Penstock 1.1
10. Powerhouse and tailrace _ ) 3.8
11.  Syitch yard 0.1
12, Hydromechanical work _ 6.4
13, Generating equipment _ . 9.3
14, Transmission line _ 1.0
Sub-total - 73.8
15. Engineering and administration - 5.9
16. Compensation _"18.4 .
17. Physical contingency 9.8
Total 107.9
18.  Price contingency

Grand total

A - 105



(Case 28 =~ HWL: El. 1300 m, V:

550 MCM,

# OA-4. bOQDERAM (R—-7 FA BHTRRA—7REH)

P: - 40 MW)

Ttem

(Unit: 10° vUs$)

Amount

1. Preparatory work 3.4
2. © Diversion work 8.0
3. Main dam 23.8
4, . Saddle dam 3.8
5.  Spillway 8.1
6. River outlet work 0.4
7. Intake structpre 1.0
8. VWaterway and surge tank 4.9
9. . Penstock 1.2
10.  Powerhouse and tailrace 4.9
11, . Switch yard 0.1
12. - Hydromechanical work 7.2
13. Generating equipment 11.5
14, Transmission line 1;0
Sub-total T19.3

1-5f Engineering and adminigtration 6.3
16. . Compensation 18.4
17, - Physical contingency 10.4
thal 114.4

18. Price contingency

Grand total

A 106



# A4, bQVBREA (R—2 ¥4 HSTIER—7 BRI
(Case 29 ~ HWL: E1. 315 m, Vi 500 MCM, P: 10 MW)

(Unit: 10% uss)

Item Amount
1. Preparatory work ' : - 3.5
2. Diversion work : 8.0
3. Main dam 31.6
4. .Saddle dam 7 - 13.0
5. Spillvay 8.6
6. River outlet work - 0.4
7. Inbake structure ' 0.3 .
8. Waterway and surge tank : 1.6
9. Penstock 0.9
10. Powerhouse and tailrace . 1.2
11. Switch yard : 0.1
12. Hydromechanical work - 3.7
13, Generating equipment : 3 4.5
14. Transmission line : ' 1.0
Sub-total 1§;i
15. Engineering and administration. - 6.3
16. Compensation -g;sél.l-
17. Physical contingency co 10.6
Total 116.4
18. Price contingency

Grand total

A - 107



% A-d4. §GOREEE (A—7 FA 4HEIA—7 KEF)

(Case 30 7— HWL: Ei; 315 m, v 500 MCM, P: 20 MW)
(tnit: 10% Uss)
.Ifem Amount
1. Prepﬁratory work 73.5
2. biveféibn'work 8.0
3.. Main dam 31.6
4. Seddle dam 13.0
5. Spillway 8.6
6. River outlet work 0.4
7. Intake structure 0.5
8. Waterway and surge tank 2.7
9. Penstock 1.1
10.  Powerhouse and tailrace 2.5
11. Switch yard 0.1
12. Hydfomechanical work 4.9
13. Génerﬁting'equipment 6.8
14. Transmission line 1.0
Sub—fo‘bal 84.7
15. Engine.ér-ing and administration 6.8
16. CoﬁpénSation 21.1
17. Physiéﬁi contingency 11.3
Total - 123.9
18. Price contingency

Grand total

A - 108



£ OA-4, 6 GUBREM (2—2 F& BHTRA—IREH)

P: 30 M¥)

(Case 31 - HWL: El. 315 m, ¥: 500 MCM,
(Unit: 10° US$)
Item Amount
1. Preparatory work 3;5-
2. Diversion work 8.0
3. Main dem 31.6 -
4, Saddle dam 13.0
5. Spillwey 8.6
6. River outlet work 6.4 -
7. Intake structure 0.6
3. #aterway and surge tank 3,5
9. Penstock 1.3
10. Powerhouse and tailrace 3.§
11. Switch yard 0.1
12, Hydromechanical work 6.0 .
13. Generating equipment 8.4..
14. Transmission line 1.0
Sub—total 89.6
15. Engineering and administration 7.2
16. Compensation 21;1_
17. FPhysical contingency i1.8
Total 129.7
18. Price contingency

Grand total

A ~ 109



B A4, b GDBREE (R—7 Fb HEOUKER—2RBHD

(Case 32 - HWL: El. 315m, Vi 500 MCM, P: 40 MW)

(Unit: 10% US$)

Grand total

Item “Amount
1. Preparatory work 3.5
2.  Diversion work 8.0
3. Main dam. 31.6
4. ,Saddle.dam 13.0
5. . Spillway 8.6
6. .River outlet work 0.4
7. Intake structure - 0.7
8; Waterway and surge tank . 4,5
9. Penstock 1.4
10.  Powerhouse and tailrace 4.6
11.  Switch yafa | 0.1
2. Hy&romécﬁaniéal work 6.9
13, -Generatingléquipmént 16.4
.14, Traqsmission.line 1.0
Sub-total 94.7
15, -Engineering aﬁd adminiétration 7.6
16, -Coﬁpggéation 21.1
17. Physical contingenﬁy 12.3
Total 135.7

i8.  Price éonfingency

A - 110



{Case 33 - HWL: EI. 315m, Vi

600 MCM,

£ A-4. 6(NBRUA (R—2 ¥A KOSTIKA— 7 FEH)

P: 10 MW)

(Unit: 10% Uss)

Iten Amount
1., Preparatory work 3.5
2. Diversion work 8.0
3. Main dam 31.6
4. - Saddle dam 13.0
5. Spillway 8.6
6. River outlet work 0,4
7. Intake structure 0.4
87. Vaterway and surge tank ‘1.6
9. Penstock 0.9
10. Powerhouse agnd tailrace 1.2
11.  Bwiteh yard 0.1
12. Hydromechanical wark 3.7
13.  Generating equipment 4.6
14, - Transmission line 1.0
Sub-total 18.6
15. Engineering and administration 6.3
16. Compensation 21.1
17.  Physical contingency 10.6
Total 116.6

18. Price contingency

Grand total

a ~ 111



(Case 3¢ - HWL: EI. 315 m,

V:

600 MCM,

& A-4., S GLBNEA (A—2 ¥Ah WSV R-—-7 B

P: 20 MW)

(Unit: 10% USS)

Item Amount
1. Preparatory work 3.5
2. DPiversion work 8.0
3. Main dam 31.6
4,  Saddle dam - 13,0
5. " Spilliway 8i6-
6. River outlet work 0.4
7. Intake structure 0.5
8., VWaterway apd surge tank 2.9
9.  Penstock 1.1
10, 'Pﬁwerhouse and tailrace 2.5
11. Svyiteh yard 0.1
12. Hydromechanical work 4.9
13, Generating equipment 6.8
14, = Transmission line 1.0
_ Sub-total 84.7
15.  Engineering and adminiétration 6.8
16. Compensation 21.1
17. Physical contingency 11.3
" Total 123.9
18.

Price contingency

Grand total

A - 112



% A4, 6GHERBA (R—7 Fh RO~ s REW)

(Case 35 -~ HWL: EL. 315m, V: 500 MCM, P: 30 MW)

(Unit: 10% usg)

Item Amount
1, Preparatory work 3.5
2. _Diversion vwork 8.0
3. Main dam 31.6
4, Saddle dam 13.0
5. . Spillway 8.6
6. River ocutlet work 0.4
7. Intake structure 0.7
8. VWaterway and surge tank 3.5
9. Penstock 1.3
10. Powerhouse and tailrace 3.6
1}.  Switch yard " 0.1
12, Hydromechanical work 6.0
13, Generating equipment 8.5
14. Transmission line 1.0
Sub-total 89.8
15. Epngineering and administration - T.2
16. Compensétion 2L.1
17. Physical contingency 11,8
Total 129.9

18. Price contingency

Grand total

A+ 113



£ A~4, 6O)BBUH (-2 FA

5O A2 REBRT)

(Case 36 - HWL: El. 315m, V: 600 MCM, P: 40 MW)
(Unit: 10% Us$)
Item Amount
1. Preparatory work 3.5
2. Diversion work 3.0
3. Main dam 31.6
4. Seddle dam 13.0
5. Spillway 8.6
6. River outlet .work 0.4
7. Intake structure 0.8
8. VWaterway and surge tank 4.5
. Penstock 1.{
10. Powerhouse and tailrace 4.6
11. Switch yard 0.1
}2, Hydromechanical work - 6.9
13. Generating equipment 10.5
14. Transmission line 1.0
Sub-total 94.9
15. FEngineering and administration 7.6
16. Compensation . 2L
17. Physical contingency 12.6
Total 136.2
18. Price contingency

" Grand total

A~ 1

14



# A-4.

6 BDEERE (X—2 A

oIS R~ 7 B8

(Case 37 ~ WWL: El. 315 m, V: 700 MCM, P: 10 MW)

(Unit: 10°% Us$)

Item Amount

1. Preparatory work 3.5
2. Diversion work 8.0
3. Main dam 31.6
4. Saddle dam 13.0
5. Spillway 8.6
6. River outlet work 0.4
T- Intake structure 0.4
8. YVYaterway and surge tank 1.6
2. ?enstock 0.9
10. Powerhouse and tailrace 1.2
11. Switch yard 6.1
12. Hydromechanical work 3;7
13. Generating equipment 4.6
14, Transmission line 1.0
Sub-total 78.6

15. Engineering and asdministration 6.3
16. Compensation . 21.1
17. Physical contingency "10.6
Total 116.6

18. Price contingency

Grand total

A - 115



® OA- 4. 6 (3)BRBM (R—¥ Fih ROHTIR—7FEEID

(Gase 38 - HWL: E1. 315 m,

¥:

700 MCM,

P: 20 MW)

(Unit: 10% US$)

Grand total

Item Amount
1. .Preparatory work 3.5

?. Diversion work 8.0 -
3. Main dem 31.6°
4. Saddle dam 13.0
5. Spillway 8.6
6. River outlet work 0.4
7. Inf&ke structure - 0.6
8. Watérvay and surge tenk 2.7
9. Pgﬁstock 1.1
10. Powerhouse and -tailrace 2.5
.11, Switch yard 0.1
12. Hyﬁromechanical work 4.9
13. Generating eguipment 6.9
14. Transmission line 1.0
Sub-total 84.9

15. Engineering and administration 6:8°
16.  Compensation 21.1
17. Physical contingency 11.3
Total | 124.1

18. Price contingency

116



{Case 39 -~ HWL: EL. * 315 m, Vi

700 MCM,

F# A4, BQOBRAEE (R~ FL KOUKA—ZHEEBWD

P: 30 MW)

(Unit: 10° vUss)

Jtem Amount
1. Preparatory work 3.5
2. Diversion work 8.0
3. Main dam 31.6
4, Saddle dam 13.0
5. Spillway 8.6
6. River outlet work 0.4
7. Intake structure 0.7
8. VWaterway and surge tank 3.6

9. Penstock 1.2
10, Powerhouse and tailrace 3.6
11, Switch yard 0.1
12, Hydromechanical work 6.0
13. Generating equipment 8.6

14. . Transmission line 1.0 -
Sub-total 89.9
15. FEngineering and administration 7.2
16, Compensation 21.1
17. Physical contingency 11.8
Total 130.0

18, Price contingency

Grand total

A - 117



£ A-4. §UORRME (R—2 Fh HSTRA—7 BRI

(Case 40 - HWL: El. 315 m, Vi 700 MOM, P: 40 MY)

(nit: 10° US$)

Grand 't_otzﬂ

Item Amount
1.  Prepavatory work 3.5
2, Diveréion w-ork 8..0
3.  Main dem 31.6
4. Saddle dam 13.0
5.. | Spillway 8.6 _
6, River autlet work 0.4
7. Intake structure 0.9 N
8. VWaterway and surge tank 4.6
9. Penstock 1.4
i0. Powerhouse and tailrace _4..6 )
11.  Switch yard 0.1
12,  Hydromechanical work 6.9
13. Generating equipment 10.6
14. Transwission line 1.0
Sub-‘bo‘bal. 95.2
15.  Engineering and administration 7.6
16. Compensation 21:1
'17.  Physical contingency 2.4
Total 136.3
' 18: Price contingency

A - 118



C omA-4, TR B M -2

Item Diesel Oil-firved thermal  Total
1. Allecation Peak load Base load e
2. Nos. of unit x capacity 2 x 10 MW 2 x 55.MW
3. Power generation (MW) 20 110 130
4. Congtruction period (yr) 2 4 —
5, Installation cost, adjusted 13,760 114,620 128,380
(103 US$)
6. Annual capital cost 1,720 12,630 14,350
(107 Uss)
7. Energy output (GWh/year) 16.9 666.4 683.3
8. Fuel cost, adjusted 0.051 0.058 —
(US$/kWh)
9. Annual fuel cost 860 38,650 39,510
(103 Uss) N
10. Annuzl OMR costs in % of 4.0 2.5 .
installation cost
1l1. Annual OMR costs 550 2,870 3,420
(10% Us$)
12. Total annual cost 3,130 54,150 57,280
(10* Uss)
13. - 0.084

Unit cost of energy output  ~-

(US$/kwh)

A& = 119



#A-4. T(Q) % B #H

Item Gas turbine  Qil-fired thermal Total
1. Allocation: Peak load Basgse load -
2. Yos. of unit x capacity 2 x 10 MW 2 x 55 MW
'3; Power generation (MW) 20 110 130
4, Construction period (yr) 2 4 —
5. Installation cost, adjusted 7,320 114,620 121,940
(103 uUss)
6. Annual capital cost 860 12,630 13,490
(103 us$)
7. Energy output (GWh/year) 16.9 666.4 683.3
8. Fuel cost, adjusted 0.122 0.058 -
~ (Us$/kvh)
9. Annual fuel cost 2,060 38,650 40,710
(103 us$) '
10. Annual OMR costs in % of 2.0 2.5 ——
installation cost
11.  Annual OMR costs 150 2,870 3,020
(103 us$)
12. Total annual cost 3,070 54,150 57,220
(10% us$)
Unit cost of energy output -~- 0.084

13.

(Us$/kWh)

A - 120



#A-4. T(8) B ® #

B (r—23)

(US8/kVWh)

Ttem Diesel Coal-fired thermal Total
1. Allocation Peak load Base load —
2. Nos. of unit x capacity 2 x 10 MW 2 x 55 MW
3. DPower generation (MW) 20 110 130
4. Construction period (yr) 2 4 -
5. Installation cost, adjusted 13,760 185,900 . 199,660
(103 Uss)
6. Annual capital cost 1,720 20,490 . 22,210
(10° Us$)
. 7. Energy output (GWh/year) 16.9 666.4 683.3
8. TFuel cost, adjusted 0.051 - 0.025 ——
(USS/kWh)
9. Annual fuel cost 860 16,660 17,520
(103 Us$)
10. Anpual OMR costs in % of 4.0 3.0 —
installation cost
1i. Annual OMR costs 550 5,580 6,130
(10> Us$)
12. Total annual cost 3,130 42,730 45,860
(107 uss)
13. Unit cost of energy output -~ — 0.067

A - 121



HA-4, TR B 24 B (r—24)

(US$/k¥Wh)

_ Ttem Gas turbine Coal-fired thermal  Total
1. Alloca%ion Peak load Base load ——
2. Nos. of unit x capacity 2 x 10 MW 2 x 55 MY
3. Power generation (M¥) 20 110 140
4. Construction period (yr) 2 4 -
5. Installation cost, adjusted 7,320 185,900 193,220
(103 Us$)
6. Annual capital cost 860 20,490 21,350
(103 Uss)
7. Energy output (Gﬁh/year) 16.9 666.4 683.3
8. Puel cost, adjusted 0.122 0.025 —_—
(US$/KWh)
9. Aonual fuel cost 2,060 16,660 18,720
(103 Us3)
10. Annual OMR costs in % of 2.0 3.0 —
installation cost
11. Annual OMR costs 150 5,580 5,730
(103 Us$)
12. Total annual cost 3,070 42,730 45,800
(10% Us$)
13. Unit cost of energy output -~ - 0.067

A - 122



FA - 4. T(H) % | H B (r—25)

i Gas
Item Dle$el Hydro turbine Total
i, Alloeation Peak load Base load Backup -
2. Nos. of unit x capacity 2x10MW 2x55MW 1x6M¥ e
3. Power generation (MW) 20 - 106 {6) 130
4, Construction period {yr) 2 5 2 —
5. Installation cost, adjusted 13,760 283,100 2,200 299,060
(103 US$) o
6. Apnual capital cosi 1,720 28,560 260 30,540
(10% uss)
7. Emergy output (GWh/year) 16.9 615.3 51.1 683.3
8, Fusl cesit, adjusted 0.051 0 0.122 —_
(U5$/4Vh) |
9. Annual fuel cost 860 0 6,230 7,090
{(10% uss)
10. Annual OMR costs in % of 4,0 1.5 2.0 -
installation cost '
11. Annual OMR costs 550 4,250 40 4,840
(10 Usg) '
12. Total annual cost 3,130 32,810 6,530 42,470
(103 Us$) |
13. Unit cost of energy output - —_— - 0.062

(US$/kWh)

& - 123



HKA-4, TV % & 2 @ (r—26)

(US$/KkWh)

s Gas Gas
It
. turbine Hydro turbine Total
1. Allocation  Peak load Base load Backup --
2. Nos. of unit x capacity 2x10MW 2x55MW 1x6MW -
3. Power generation (MW) 20 106 (6) 130
4, Construction period (yr) 2 5 2 —_
5. Installation cost, adjusted 7,320 283,100 2,200 292,620
(103 Usg)
6. Annual capital cost 860 28,560 260 29,680
(10% vuss)
7. Energy output (GWh/year) 16.9 615.3 51.1  683.3
8, Fuel cost, adjusted 0.122 0 0.122 —
(US$/k¥h)
9. Annual fuel cost 2,060 0 6,230 8,290
(103 Us$)
10. Annual OMR costs in % of 2.0 1.5 2.0 —_
installation cost .
11. Annual OMR costs 150 4,250 40 4,440
(10° Us$) '
12. Total annual cost 3,070 32,810 6,530 42,410
(10% uss)
13. Unit cost of energy output —— - —-— 0.062
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EA-4, TR W H OB (r—RT7)

Ttem Hydro 0il-fired thermal Total
1. Allocation Peak load Base load -
2. Nos. of unit x capacity 2 x 10 MV 2 x 55 MW
3. Power generation (MW) 20 110 130
4. Construction period (yr) 5 4 -
5. Installation cost, adjusted 101,500 114,620 216,120
(103 us$)
6. Annual capital cost 10,240 12,630 22,870
(103 Us$)
7. Energy output (GWh/year) 16.9 666.4 683.3
8. Fuel cost, adjusted 0 0.058 —
(US$/kWh)
9. Annual fuel cost 0 38,650 38,650
(10® Us8)
10. Annual OMR costs in % of 1.5 2.5 -
jinstallation cost
11. Annual OME costs 1,520 2,870 4,390
(103 Us$)
12, Total annmual cost 11,760 54,150 65,910
(103 Us$) |
13. Unit cost of energy output ~—— — G.0%

(Us$/kWn)
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A-4. T(®) % B # ®(r—x8)

(US8/k¥h)

Ttem Hydro Coal~fired thermal Tetal
1. Allocation Peak load Base load ——-
2. Nos. of unit x capacity 2 x 10 MW 2 x 55 MW
3. ‘Power generation (MW) 20 110 130
4. ‘Construction period (yr) 5 4 -
5. Installation cost, adjusted 101,500 - .185,900 287,400
(10° uss)
6. Annual capital cost 10,240 20,490 30,730
(10 uUss)
7. Energy output (GWh/year) 16.9 666.4 683.3
8. ,Fuelicost, adjusted 0 0.025 —
(US$/kWh)
9. .Annual fuel cost 0 16,660 16,660
(10° US$)
10, Annusl OMR costs in % of 1.5 3.0 —
installation cost
11. Anmual OMR costs. 1,520 5,580 7,100
(10° Us$)
12. Total annual cost . 11,760 42,730 54,490
(103 us$) '
13. Unit cost of energy output - —— 0.080
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BA-4. T(9) 3

| i EA(r—-x9)

Gas

Ttem Hydro Hydro tﬁrhine Total
1. Allocation " Peak load Base load Backup —-
2. Nos. of unit x capacity 2X10MW 2%55MW 1x14MY -
3. Power generation (MVW) 10 106 (14) 130
4, Construction period (yr) 5 "5 2 -
5. Tnstallation cosb, adjusted 101,500 203,200 5,120 309,820
(103 Uss) |
6. Annual capital cost 10,240 20,500 600 31,340
(10% uss)
7. Energy output (GWh/year) 14.3 646.5 22.5 683.3
8. Fuel cost, adjusted 0 0 0.122 —
(US8/kVh)
9. Annual fuel cost- 0 0 2,750 2,750
{103 Uss) |
10. Annual OMR costs in % of 1.5 1.5 2.0 -
installation cost
11. Annual OMR costs 1,520 3,050 100 4,670
(107 Us$) |
12. Total annual cost 11,760 23,550 3,450 38,760
(10> Uss) a
13. Unit cost of energy output - - - 0.057

{US$/kWn)
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#A-8.5 . BOMIE (1, 2 KO3 W

Energy output (GWh) Present Pre t
" T . N s5en
No. Year Power gengrabed (MV) Phase I, I Phase IIT ~ Grand tobal Power benefit (10° USS$) worth worth
Phase I, ITI  Phase IIT Total Firm_ . Dump Total Firm Dump  Total  Firm Dump Total Capacity Energy Teotal factor {106 US3)
-4 1985 6.0 - - 325.9 0 325.9 - - - 325.9 0 325.9 1.4 8.5 9.9 1.3310 13.2
-3 1986 15.0 - - 331.6 51.6  383.2 - - = 331.6  51.6 383.2 3.6 9.3 12.9 1.2100 15.6
-2 1987 25.0 - - 331.6  146.2 7T.8 - - - 331.6  146.2  477.8 5.9 10.5 16.4 1.1000 18.0
-1 1988 36.0 - - 331.6 184.,6  516.2 - - - 331.6 184.6 516.2 8.5 11.0 19.5 1.0000 19.5
1 1989 45.0 - - 331.6 184.6  516.2 - - - 331.6 184.6 516.2 10.7 11.0 21.7 0.9091 19.7
2 1990 45.0 - - 331.6 184.6 516.2 - - - 331.6  184.6 516.2 10.7 11.0 21.7 0.8264 17.9
3 1991 45.0 - - 331.6 184.6 516.2 - - - 331.6 184.6 516.2 10.7 11.0 21.7 0.7513 16.3
4 1992 45.0 - - 331.6 184.6 516.2 - - - 331.6  184.6  516.2 10.7 11.0 21.7 0.6830 14.8
5 1993 45.0 S - . 331.6 184.6  516.2 - - - 331.6 184.6 516.2 10.7 11.0 21.7 0.6209 13.5
6 1994 45.0 41.0 86.0 331.6 184.6 516.2 329.3 6.3 335.6  660.9 190.9 851.8 20.4 19.7 40.1 0.5645 22.6
7 1995 45.0 61.0 106.0 331.6 184.6 516.2 329.3 6.3 335.6 660.9  190.9 851.8 25.1 19.7 44.8 0.5132 23.0
8 1996 45.0 71.0 116.0 331.6 184.6 516.2 329.3 6.3 335.6  660.9 190.9 851.8 27.5 19.7 47.2 0.4665
9 1997 45.0 71.0 116.0 331.6 184.6 516.2 329.3 6.3 335.6 660.9 190.9 851.8 27.5 19.7 47.2
(47.2 x 9.7570 x 0.5132 = 236.3)
46 2034 45.0 71.0 116.0 331.6 184.6 516.2 329.3 6.3 335.6 660.9 190.9 851.8 27.5 19.7 47.2 0.0124
47 2035 - 71.0 71.0 - - - 329.3 6.3 335.6  329.3 6.3  335.6 16.8 8.6 25.4 0.0113
(25.4 x 5.7590 x 0.5124 = 1.8)
55 2043 - 71.0 71.0 - - . - 329.3 6.3 335.6  329.3 6.3 335.6
Total: : _ : o 432,2

Annual equivalent benefit = 432.2 x 0.1009 = 43.6 x 100 US$ .
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