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:m’ls
1 2 3 4 5 6 7 8 9 10 11 12

1963 1.42 1.28 1.38 141 2.04 1.40 8.44 9.77 7.31 4.43 2.69 2.16 3.64
1964 1.80 1.70 1.41 1.10 1.56 2.77 9.18 1556 19.39 5.66 2.27 1.85 5.35
1965 1.61 1.58 1.49 2.18 1.82 470 2191 22.60 7.26 3.97 3.58 2.16 6.24
1966 191 1.74 1.38 0.89 1.38 142 1248 2433 1285 4.18 2.73 2.10 5.62
1967 1.31 1.13 1.04 1.24 0.78 555 14.05 8.81 7.19 4.21 2.89 2.07 4.19
1968 2.06 1.79 2.02 1.47 1.35 3.19 7.22 8.04 3.26 8.62 2.81 1.80 3.64
1969 1.44 1.07 1.04 1.12 1.18 1.10 3.94 8.80 5.30 2.36 1.34 1.00 2.47
1970 0.99 0.87 0.75 0.72 0.77 434 2410 11.48 6.68 4.13 2.70 1.80 4.94
1971 1.40 1.35 1.34 2.48 2.67 2440 6.47 9.82 5.40 4.78 2.76 2.29 5.43
1972 2.12 2.21 1.99 1.74 1.70 557 3170 7.84 10.48 3.10 2.28 1.94 6.06
1973 1.69 152 2.24 1.16 160 1221 9.37 1018 11.92 11.95 6.50 3.43 6.15
1974 1.96 1.63 1.38 1.42 1.56 2.09 9.14 1820 23.96 4.40 2.42 1.84 5.83
1975 1.57 1.45 1.07 0.91 1.33 267 1715 1394 1471 5.95 2.91 2.05 5.48
1976 1.79 154 1.23 1.33 1.80 9.78 7.70 6.05 4.99 2.86 2.16 1.77 3.58
1977 157 1.49 1.30 1.74 2.04 1.96 4.00 4.40 2.89 2.23 1.97 2.01 2.30
1978 2.07 1.92 1.95 2.14 2.70 578 1850 10.64 6.30 6.61 2.73 2.49 5.32
1979 2.32 2.25 1.95 1.71 1.55 410 13.01 9.11 3.59 2.24 1.85 2.11 3.82
1980 1.67 153 1.41 121 1.13 9.44 8.77 6.56 6.95 2.18 1.75 1.59 3.68
1981 1.48 1.35 1.16 177 112 1.29 2.77 441 1140 2.76 1.40 1.25 2.68
1982 1.12 1.09 1.02 0.82 0.80 2.80 2.16 7.38 8.71 1.86 1.24 1.10 2.51
1983 0.69 0.91 0.67 0.89 1.86 1.47 10.23 6.20 9.56 5.48 3.61 1.90 3.62
1984 141 1.27 0.91 0.62 0.70 2.33 7.80 6.73 12.70 5.67 2.36 2.12 3.72
1985 1.35 0.85 1.33 0.38 2.96 1.80 6.84 7.38 17.52 9.92 3.21 2.88 4.70
1986 2.13 1.76 1.25 1.91 3.45 6.29 728 1311 11.34 6.92 2.86 2.40 5.06
1987 1.84 1.62 1.69 1.10 1.00 0.72 16.10 12.30 6.66 7.79 3.17 1.96 4.66
1988 1.75 1.36 1.73 0.99 1.67 4.59 7.15 1249 9.03 3.34 2.06 2.34 4.04
1989 2.59 144 1.01 0.69 2.10 233 12.66 6.68 6.32 4.22 2.47 1.42 3.66
1990 1.22 1.32 1.47 1.20 2.16 216 1280 1234 10.14 4.16 2.31 1.92 4.43
1991 1.90 1.24 1.21 1.48 1.06 2.56 4.95 9.69 7.53 2.24 1.63 1.62 3.09
1992 1.38 0.93 0.52 0.47 1.76 1.21 3.67 4.68 3.29 1.92 1.27 1.12 1.85
1993 0.93 0.67 0.82 1.23 1.67 434 3098 12.24 3.99 3.08 1.92 1.34 5.27
1994 2.35 1.99 1.50 2.10 1.98 2.69 3.01 5.00 8.01 2.26 1.61 2.01 2.88
1995 1.84 177 1.28 1.05 1.18 7.87 10.37 8.48 591 3.10 2658 11.33 6.73

1.66 1.44 1.33 1.29 1.65 445 11.09 10.16 8.86 4.50 3.21 2.22 4.32
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MONTHLY MEAN LOAD DEMAND

(July 2001 to July 2002)
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Rock Description Q-value Tanaka's Thickness of Rock Bolt Length of Steel Concrete Lining
Grade Method Shotcrete Rock bolt Support (m)

(cm) Sectional Longitudinal (m)

direction (m) direction (m) (m)

Q1 Excellent Q>40 B 5 - - Plane concrete (t=0.2 m)
Q2 Good 10<Q<40 CH 5 15 2.0 0.4 De Plane concrete (t=0.2 m)
Q3 Fair 4<Q<10 CM 10 1.5 1.5 0.4 De Plane concrete (t=0.2 m)
Q4 Poor 1<Q<4 CL 10 1.2 1.2 0.5 De 1.2 Reinforced Concrete (t=0.3 m)
Q5 Very Poor Q<1 D 15 1.0 1.0 0.6 De 1.0 Reinforced Concrete (t=0.3 m)

De means diameter up to the excavation surface




851

Item Dolomite | Phyllite Slate Distr Distr
Zone Zone
Modulus of

Deformation (MPa) 3,000 1,000 1,000 1,200 2,100
Poisson's Ratio 0.24 0.21 0.18 0.29 0.24

Shear strength (MPa) 25 12 12 1 17
Internal frictionangle(° ) 50 45 45 39 445

Unit weight (kN/m®) 26 26 26 26 26

Tensile grength (MPa) 39 29 29 16 2.7

8-T1-2




(1)

8.8.1

1 50mx 5.0m 31.7m
1 50mx 35m
2 3.0mx 20m
30m x20m x 50m
1 20mx 2.0m
20m x 20m x 50m
1 3.0mx 3.0m
1 50mx 2.0m
(2)
Quantity Diameter Length Remarks
34mto22m | 190m :1353m

EL. 700 m—
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9.1

1)
2)
3) 4) 5)
9.2
921
(€]
Nibuwater
1992 2001 10 1,700 mm 3,300 mm
2,400 mm 9.2.1
5 9
90
9.2.2
(mm)
0 5 0 0 0 0
5 10 0 0 0 0
10 20 0 0.5 0 0
20 30 0 0.5 1.0 0
30 40 1.0 1.0 1.0 1.0
40 1.0 1.0 1.0 1.0
9.2.3
277 23
261 22
265 22
277 23
1 25
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9.3
931
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3) Nepal Rastra Bank

US$ 1.0 = NRs. 78.30
4)

®)
(6)

Q)
9.3.2
1) 150 m 7m

9.33

@

Hetauda
9.3.1

2
9.2

4)

US$

2002 6 16

2)

5%

9.3.2

JCA 3

15



€)

)
25 %
®)
:US$
B n 15 0.7
" v 6.8 2.9
nv 32.3 14.7
v 36.0 16.3
nr 49.4 14.0
v 17.7 8.7
v 55.3 125
nr 54.2 12.1
v 52.8 12.6
" v 488 10.9
RCC m’ 31.4 135
" nt 3.0 12.0
" nt 16.0 4.0
ton 24.5 534.4
ton 1,286.4 134.2
25 m 5.3 12.8
(5cm) nt 14.9 2.1
(10cm) nt 22.7 2.8
(15cm) nt 30.5 35
(16cm) nt 323 3.7
(24cm) nt 74.0 5.8
(32cm) nt 9.5 84
PS (100ton, 15m) m 111.2 3.1
PS (60ton, 13m) m 87.1 31
I*:
9.34
CIF
JCA 3 9-10 15



9.35

9.3.6

9.3.7

9.38

9.3.9

9.3.10

7.5 %
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G-5 MUV(Manufacturing Unit Value)

0 % MUV G-5
/ 0%
2.3 %
9.3.11
55.8 21.9
7.7 9.3.4
(1,000 US$) (1,000 US$) (1,000 US$)
1. 29,844 12,522 42,366
2. 4,500 500 5,000
3. 13,228 1,113 14,341
4. 343 86 429
(1 4 ) 47,915 14,221 62,136
5. (1 4  2.5%) 0 1,553 1,553
6. (1 4 7.5%) 3,594 1,067 4,661
7. 0 1,835 1,835
1 7 ) 51,509 18,676 70,185
8. 4,247 1,783 6,030
(1 8 ) 55,756 20,459 76,215
9. 0 1,474 1,474
55,756 21,933 77,689
9.3.12
9.3.5
(1,000 US$) (1,000 US$) (1,000 US$)
2004 7,058 4,434 11,492
2005 19,660 7,868 27,528
2006 23,699 7,224 30,923
2007 5,338 2,407 7,745
JICA 3 9-12 15 2
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9.2.1 Nibuwatar

Unit: mm
Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totd
1992 2 13 0 11 180 333 503 371 146 73 10 22 1,664
1993 12 7 49 159 169 375 1,181 642 253 13 0 0 2859
1994 51 23 52 43 149 464 312 386 392 0 2 0 1,872
1995 12 27 26 8 245 413 562 706 314 4 93 9 2417
1996 52 34 4 3 129 378 547 533 332 85 0 0 2,09
1997 13 7 11 170 145 330 476 461 99 66 3 1~ 1,933
1998 4 16 97 33 123 352 1,085 713 137 47 6 0 2612
1999 10 0 0 9 30 754 931 720 273 275 0 3 3325
2000 1 8 21 9% 372 509 693 899 306 1 0 2 2908
2001 5 17 4 61 349 348 469 717 371 97 0 0 2437
Mean 16 15 26 59 221 426 676 615 262 66 11 19 2412
9.2.2
Unit: day
Daly Rainfdl JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totd
Range (mm)
=0 286 250 278 229 145 8.2 24 22 9.6 247 282 298 2239
0<x<=5 16 18 21 42 6.8 7.8 88 10.6 9.0 33 1.4 05 579
5<x<=10 0.5 08 03 13 29 3.0 45 41 33 13 02 02 224
10<x<=20 0.1 04 03 07 33 38 59 49 35 06 00 02 237
20<x<=30 0.0 00 04 04 12 24 29 28 21 06 01 01 13.0
30<x<=40 0.1 00 0.0 03 09 16 1.9 16 11 03 00 01 79
40< 0.1 00 01 0.2 14 32 46 48 14 02 01 01 16.2
Total 31.0 280 310 300 310 300 310 310 300 310 300 310 365.0

9-T-1



9.23

Unit: day
Excavation JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totd
Holiday 20 30 20 10 10 00 OO 00 00 70 30 00 190
Sunday 43 43 43 43 43 43 43 43 43 43 43 43 516
Rain 02 00 01 05 23 48 65 64 25 05 01 02 241
Overrap 03 04 03 02 05 07 09 09 04 11 04 00 62
Tota of 62 69 61 56 71 84 99 98 64 107 70 45 885
Suspended Day
Workable 248 211 249 244 239 216 211 212 236 203 230 265 2765
Embankment JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totd
Holiday 20 30 20 10 10 00 OO 00 00 70 30 00 190
Sunday 43 43 43 43 43 43 43 43 43 43 43 43 516
Rain 03 02 05 11 46 79 109 103 53 11 02 04 425
Overrap 03 05 04 03 08 11 16 15 038 12 05 01 88
Total of 62 70 64 61 91 111 136 131 88 112 70 4.6 1043
Suspended Day
Workable 248 210 246 239 219 189 174 179 212 198 230 264 260.7
Concrete JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totad
Holiday 20 30 20 10 10 00 OO 00 00 70 30 00 190
Sunday 43 43 43 43 43 43 43 43 43 43 43 43 516
Rain 02 00 05 09 35 72 94 9.2 46 11 02 03 371
Overrap 03 04 04 03 06 10 13 13 07 1.2 05 00 80
Tota of 62 69 64 59 82 105 124 122 82 1.2 70 46 997
Suspended Day
Workable 248 211 246 241 228 195 186 188 21.8 198 230 264 2653
Grouting JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totad
Holiday 20 30 20 10 10 00 OO 00 00 70 30 00 190
Sunday 43 43 43 43 43 43 43 43 43 43 43 43 516
Rain 02 00 01 05 23 48 65 64 25 05 01 02 241
Overrap 03 04 03 02 05 07 09 09 04 11 04 00 62
Total of 62 69 61 56 71 84 99 98 64 107 70 45 885
Suspended Day
Workable 248 211 249 244 239 216 211 212 236 203 230 265 2765
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931

Unit: US$
Labor Unit Wage

Foreman day 2.92
Operator day 2.34
Driver for heavy truck day 2.34
Driver for light vehicle day 1.95
Concrete worker day 1.30
Carpenter day 2.34
Plumber day 2.34
Mechanic day 2.34
Electrician day 1.95
Welder day 1.95
illed labor day 2.34
Unskilled labor day 1.69
Common labor day 1.30

Remarks: Labor cost is based on the basic daily wagesin 8-hour per shift.

9.3.2
Unit: US$
Material Unit Unit Price

Diesel liter 0.38
Gasoline liter 0.60
Portland cement ton 71.38
Deformed bar 8mm dia ton 329.66
Deformed bar 12-25mm dia. ton 302.40
Deformed bar 28-32mm dia. ton 320.57
Binding wire ton 452.95
Timber for Formwork m 363.40
Plywood for Formwork  m? 3.12
10mm
Plywood for Formwork @ m? 4.15
19mm
Explosives kg 1.95
Electric detonator No. 0.03
Coarse aggregate " ton 4.41
Fine aggregate” ton 8.31
Electric power kWh 0.09

Remarks: /* The cost is estimated based on the products through the crushing plant.

9-T-3



933

Unit US$
Description Total Cost
1. Environmental Management Cost (KESMU ")
1.1 NEA Staff and Consultants 252,886
1.2 Facilities 232,184
Total (1) 485,070
2. Natural Environmental Mitigation and Monitoring Cost
2.1 Mitigation Measures during Pre-Construction Phase 32,822
2.2 Monitoring Measures during Pre-Construction Phase 7,548
2.3 Mitigation Measures during Construction Phase 112,644
2.4 Monitoring Measures during Construction Phase 59,055
Total (2) 212,069
3. Social Environmental Mitigation and Monitoring Cost
3.1 Resettlement Plan during Pre-Construction Phase 7,024
3.2 Social Action Plan during Pre-Construction Phase 22,031
3.3 Public Consultation during Pre-Construction Phase 14,045
3.4 Resettlement Plan during Construction Phase
3.4.1 Compensation for Private Land (15 ha) 325,670
3.4.2 Compensation for Privately Owned Trees (3,255 trees) 70,128
3.4.3 Compensation for Houses (26 houses) 75,360
3.4.4 Miscellaneous 61,881
Sub-total (3.4) 533,039
3.5 Socid Action Plan during Construction Phase
3.5.1 Improvement of Intakesfor 5 water mill canals 1,596
3.5.2 Design & Congtruction 3 Irrigation Canals 76,628
3.5.3 Improvement Intakes for 3 Irrigation Canals 1,277
Downstream Tailrace
3.5.4 Congtruction of 1 Suspension Bridges 191,571
3.5.5 Awareness Progam 36,718
3.5.6 Agricultural Development 63,857
3.5.7 Community/ Public Health & Education Enhancement 25,543
3.5.8 kill Enhancement 15,964
3.5.9 Rural Electrification 63,857
3.5.10 Neighborhood Support 47,893
3.5.11 Women'’s Development 20,434
Sub-totd (3.5) 545,338
3.6 Public Consultation during Construction Phase 16,424
Total (3) 1,137,902
Grand Total 1,835,041

Remarks: /* Kulekhani Environmental and Social Management Unit

9-T-4




9.34 (1/4)
Unit: US$
.. |Unit Price Unit Price .

Work Item Unit (FIC) (LIC) Quantity | Cost (F/C) Cost (L/C) Total
1. Khani Headwor k
1.1 Excavation
(1) Common m? 15 0.7 5,491 8,000 3,600 11,600

ocl m . .

(2) Rock 2 6.8 2.9 0 0 0 0
1.2 Backfill m 15 0.7 2,994 5,000 2,000 7,000
1.3 Structural Concrete m 55.3 12.5 2,641 146,000 33,000 179,000
1.4 Formwork m? 3.0 12.0 2,641 8,000 32,000 40,000
1.5 Reinforcement bars ton 24.5 534.4 132 3,200 71,000 74,200
1.6 Precast 1m concrete hume pipe m 11.1 25.9 307 3,400 8,000 11,400
1.7 Others (7% of 1.1 t01.6) 12,000 10,000 22,000

Sub Total 185,600 159,600 345,200
2. Syphone Structure
2.1 Excavation
(1) Common m* 15 0.7 41,453 64,000 27,400 91,400
(2) Rock m® 6.8 29 2,971 20,000 9,000 29,000
2.2 Backfill m’ 15 0.7 29,812 46,000 20,000 66,000
2.3 Masonry m® 1.0 4.0 1,102 1,100 4,400 5,500
2.4 Backfill concrete m* 33.0 33.0 949 31,300 31,300 62,600
2.5 Structural Concrete m* 55.3 125 4,920 272,000 61,000 333,000
2.6 Formwork m? 3.0 12.0 4,920 14,800 59,000 73,800
2.7 Reinforcement bars ton 245 534.4 490 12,000 261,900 273,900
2.8 Others (7% of 2.1t0 2.7) 32,000 33,000 65,000

Sub-Total 493,200 507,000 1,000,200
3. Connection Tunnel
3.1 Excavation in Tunnel m’ 36.0 16.3 45,400 1,634,000 740,000 2,374,000
3.2 Concrete (Arch) m 54.2 121 10,200 553,000 123,000 676,000
3.3 Concrete (Invert) m 52.8 12.6 2,400 127,000 30,000 157,000
3.4 Formwork m? 16.0 4.0 37,000 592,000 148,000 740,000
3.5 Shotcrete (5 cm) m? 14.9 21 15,800 235,000 33,000 268,000
3.6 Shotcrete (10 cm) m? 22.7 2.8 16,000 363,000 45,000 408,000
3.7 Shotcrete (15 cm) m? 305 35 1,000 31,000 3,500 34,500
3.8 Rock Bolt m 53 12.8 26,600 141,000 340,000 481,000
3.9 Steel Support (H-100) ton 1286.4 134.2 49 63,000 6,500 69,500
3.10 Reinforcement Bar ton 24.5 534.4 17 400 9,100 9,500
3.11 Others (7% of 3.1 to 3.10) 262,000 103,000 365,000

Sub-Total 4,001,400 1,581,100 5,582,500
4, Work Adit
4.1 Excavation in Tunnel m’ 323 14.7 8,000 258,000 118,000 376,000
4.2 Shotcrete t=100mm m? 2.7 2.8 120 2,700 300 3,000
4.3 Concrete in portal m* 54.2 121 120 6,500 1,500 8,000
4.4 Formwork m? 9.0 6.0 180 1,600 1,100 2,700
4.5 Rock bolt 25 mm, 2m length m 53 12.8 1,100 5,800 14,000 19,800
4.6 Reinforcement Bars ton 24.5 534.4 6 100 3,200 3,300
4.7 Others (7% of 4.1 to 4.6) 19,000 10,000 41,000

Sub-Total 293,700 148,100 441,800
5. Regulating Dam
5.1 Excavation
(1) Common m 15 0.7 33,000 51,000 22,000 73,000
(2) Rock m’ 6.8 29 45,000 306,000 131,000 437,000
5.2 Structural Concrete m 55.3 12.5 7,000 387,000 88,000 475,000
5.3 Roller Compacted Concrete m’ 314 135 69,000 2,169,000 929,000 3,098,000
5.4 Formwork m? 3.0 12.0 1,700 5,100 20,400 25,500




9.34 (2/4)
Unit: US$
.. |Unit Price Unit Price .

Work Item Unit (FIC) (LIC) Quantity | Cost (F/C) Cost (L/C) Total
5.5 Reinforcement Bars ton 24.5 534.4 400 10,000 214,000 224,000
5.6 Others (15% of 5.1t0 5.5) 439,000 211,000 650,000

Sub-Total 3,367,100 1,615,400 4,982,500
6. Diversion Work
6.1 Excavation, Rock m 6.8 2.9 2,500 17,000 7,000 24,000
6.2 Embankment for Coffer Dam m 15 0.7 6,000 9,200 4,000 13,200
6.3 Removal of Coffer Dam m 15 0.7 6,000 9,200 4,000 13,200
6.4 Corgate Pipe m 171.0 19.0 240 41,000 5,000 46,000
6.5 U type Corgate Frume m 162.0 18.0 150 24,000 3,000 27,000
6.6 Others (7% of 6.1t0 6.5) 7,000 2,000 9,000

Sub-Total 107,400 25,000 132,400
7. Check Dam
7.1 Excavation
(1) Common m* 15 0.7 17,800 27,000 11,700 38,700
(2) Rock m® 6.8 29 15,800 107,000 46,000 153,000
7.2 Random Backfill m* 15 0.7 5,000 7,700 3,300 11,000
7.3 Structural Concrete m* 55.3 125 16,200 896,000 203,000 1,099,000
7.4 Formwork m? 3.0 12.0 16,200 49,000 194,000 243,000
7.5 Reinforcement Bars ton 245 534.4 160 3,900 85,500 89,400
7.6 Others (7% of 7.1t0 7.5) 76,000 38,000 114,000

Sub-Total 1,166,600 581,500 1,748,100
8. Headrace Tunnel
8.1 Excavation m° 32.3 14.7 7,990 258,000 117,000 375,000
8.2 Concrete m 54.2 121 2,840 154,000 34,000 188,000
8.3 Formwork m? 16.0 4.0 4,500 72,000 18,000 90,000
8.4 Shotcrete (5cm) m? 14.9 21 0 0 0 0
8.5 Shotcrete (10cm) m? 22.7 2.8 5,910 134,000 17,000 151,000
8.6 Rockbolt m 5.3 12.8 5,740 30,000 73,000 103,000
8.7 Steel Support ton 1,286.4 134.2 7 9,000 900 9,900
8.8 Reinforcement Bars ton 24.5 534.4 53 1,300 28,000 29,300
8.9 Others (7% of 8.1t0 8.8) 46,000 20,000 66,000

Sub-Total 704,300 307,900 1,012,200
9. Penstock Tunnel
9.1 Shaft Tunnel Excavation m* 49.4 14.0 2,600 128,000 36,000 164,000
9.2 Tunnel Excavation m’ 319 13.6 800 26,000 11,000 37,000
9.3 Backfill Concrete m® 48.8 109 2,100 102,000 23,000 125,000
9.4 Shotcrete t=50mm m? 149 21 37,000 551,000 78,000 629,000
9.5 Rock bolt 25 mm dia, 2mlength = m 53 12.8 25,900 137,000 332,000 469,000
9.6 Others (7% of 9.1t0 9.5) 66,000 34,000 100,000

Sub-Total 1,010,000 514,000 1,524,000
10. Access Tunnel
10.1 Excavation m° 32.3 14.7 35,100 1,134,000 516,000 1,650,000
10.2 Concrete (Arch) m 54.2 12.1 600 33,000 7,300 40,300
10.3 Concrete (Invert) m 52.8 12.6 1,300 69,000 16,000 85,000
10.4 Formwork m? 16.0 4.0 1,400 22,000 6,000 28,000
10.5 Shotcrete (10cm) m? 22.7 2.8 20,500 465,000 57,000 522,000
10.6 Rockbolt m 5.3 12.8 38,000 201,000 486,000 687,000
10.7 Steel Support ton 1,286.4 134.2 185 239,000 25,000 264,000
10.8 Reinforcement Bars ton 24.5 534.4 5 100 2,700 2,800
10.9 Others (7 % of 10.1 to 10.8) 151,000 78,000 229,000

Sub-Total 2,314,100 1,194,000 3,508,100

11. Power house




9.34 (3/4)
Unit: US$
.. |Unit Price Unit Price .

Work Item Unit (FIC) (LIC) Quantity | Cost (F/C) Cost (L/C) Total
11.1 Underground Cavern Excavatior m’ 17.7 8.7 37,000 655,000 322,000 977,000
11.2 Shotcrete
(1) 320 mm m? 96.5 8.4 1,900 183,000 16,000 199,000
(2) 240 mm m? 74.0 5.8 2,400 178,000 14,000 192,000
(3) 160 mm m? 32.3 37 1,400 45,000 5,000 50,000
11.3 PS Anchor
(2) 100t (15 m) m 111.2 31 26,000 2,891,000 81,000 2,972,000
(2) 60t (13 m) m 87.1 31 9,500 827,000 29,000 856,000
11.4 Rock Bolt m 53 12.8 11,000 58,000 141,000 199,000
11.5 Structural Concrete m 55.3 12.5 9,000 498,000 113,000 611,000
11.6 Formwork m? 3.0 12.0 9,000 27,000 108,000 135,000
11.7 Reinforcement Bars ton 24.5 534.4 450 11,000 240,000 251,000
11.8 Others (7 % of 11.1t0 11.7) 376,000 75,000 451,000

Sub-Total 5,749,000 1,144,000 6,893,000
12. Draft Tunne
12.1 Excavation m* 32.3 14.7 700 23,000 10,000 33,000
12.2 Concrete (Arch) m* 54.2 12.1 300 16,000 3,600 19,600
12.3 Concrete (Invert) m’ 52.8 12.6 100 5,300 1,300 6,600
12.4 Formwork m? 16.0 40 600 9,600 2,400 12,000
12.5 Shotcrete (10cm) m? 227 2.8 400 9,100 1,100 10,200
12.6 Rockbolt m 53 12.8 800 4,200 10,200 14,400
12.7 Steel Support ton 1,286.4 134.2 5 6,400 700 7,100
12.8 Reinforcement Bars ton 245 534.4 5 100 2,700 2,800
12.9 Others (7% of 12.1to 12.8) 5,200 2,200 7,400

Sub-Total 78,900 34,200 113,100
13. Tailrace Chamber
13.1 Cavern Excavation m 17.7 8.7 4,500 80,000 39,000 119,000
13.2 Shotocrete (15 cm) m? 305 35 1,300 40,000 4,600 44,600
13.3 Structural Concrete m 55.3 12.5 1,700 94,000 21,000 115,000
13.4 Formwork m? 16.0 4.0 1,700 27,000 7,000 34,000
13.5 Reinforcement Bars ton 24.5 534.4 85 2,100 45,400 47,500
13.6 Rock Bolts m 53 12.8 4,500 24,000 58,000 82,000
13.7 Others (7% of 13.1to 13.6) 19,000 12,000 31,000

Sub-Total 286,100 187,000 473,100
14. Tailrace Tunnel
14.1 Excavation in Tunnel m’ 32.3 14.7 39,100 1,263,000 575,000 1,838,000
14.2 Concrete (Arch) m 54.2 12.1 6,690 363,000 81,000 444,000
14.3 Concrete (Invert) m 52.8 12.6 2,270 120,000 29,000 149,000
14.4 Formwork m? 18.0 2.0 17,870 322,000 36,000 358,000
14.5 Shotcrete (5 cm) m? 14.9 21 700 10,000 1,000 11,000
14.6 Shotcrete (10 cm) m? 227 2.8 20,400 463,000 57,000 520,000
14.7 Rock Bolt m 53 12.8 26,000 138,000 333,000 471,000
14.8 Steel Support (H-100) ton 1,286.4 134.2 92 118,000 12,000 130,000
14.9 Reinforcement Bar ton 24.5 534.4 24 600 12,800 13,400
14.10 Others (7% of 14.1to0 14.9) 196,000 80,000 276,000

Sub-Total 2,993,600 1,216,800 4,210,400
15. Tailrace Culvert
15.1 Excavation
(1) Common m 15 0.7 490,000 755,000 323,000 1,078,000
(2) Rock m’ 6.8 29 55,000 373,000 160,000 533,000
15.2 Backfill m 15 0.7 490,000 755,000 323,000 1,078,000
15.3 Structural Concrete m 55.3 12.5 6,700 371,000 84,000 455,000
15.4 Formwork m? 3.0 12.0 9,000 27,000 108,000 135,000




934 (414)
Unit: US$
.. |Unit Price Unit Price .
Work Item Unit (FIC) (LIC) Quantity | Cost (F/C) Cost (L/C) Total
15.5 Reinforcement Bars ton 24.5 534.4 405 10,000 216,000 226,000
15.6 Others (10% of 15.1 to 15.5) 229,000 121,000 350,000
Sub-Total 2,520,000 1,335,000 3,855,000
16. Tailrace Outlet
16.1 Excavation, Commonr m3 15 0.7 7,700 12,000 5,100 17,100
16.2 Structural Concrete m3 55.3 125 900 50,000 11,000 61,000
16.3 Formwork m2 3.0 12.0 900 2,700 10,800 13,500
16.4 Reinforcement Bars ton 24.5 534.4 45 1,100 24,000 25,100
16.5 Others (7 % of 16.1 to 16.4) m3 5,000 4,000 9,000
Sub-Total 70,800 54,900 125,700
17. Access Road
17.1 Excavation, Commonr m3 15 0.7 166,000 256,000 110,000 366,000
17.2 Excavation Rock m3 6.8 29 280,000 1,901,000 815,000 2,716,000
17.3 Embankment m3 15 0.7 14,000 22,000 9,000 31,000
17.4 Bridge L.S. 700,000 300,000 1,000,000
17.5 Others (7% of 17.1to0 17.4) 202,000 86,000 288,000
Sub-Total 3,081,000 1,320,000 4,401,000
Total (1to17) 28,422,800 11,925,500 40,348,300
18. Temporary Facility (5% of Total) 1,421,000 596,000 2,017,000
Grand Total of Civil Works 29,843,800 12,521,500 42,365,300




9.3.5

F.C. (Thousand US $)

L.C. (Thousand US $)

Description 2,004 2,005 2,006 2,007 Total 2,004 2,005 2,006 2,007 Tota
1. Civil Work 5969 | 11,938 8,953 2,984 | 29,844 2,504 5,009 3,757 1,252 12,522
2. Metal Work 2,250 2,250 0 4,500 250 250 0 500
3. Electro-Mechanical Work 2,646 9,260 1,323 | 13,228 223 779 111 1,113
4. T/L 69 274 343 17 69 86
Total Construction Cost 5969 | 16,833 | 20,531 4582 | 47,915 2,504 5,481 4,803 1,432 14,221
Administration (2.5%) 212 558 633 150 1,553
Engineering Service (7.5%) 448 1,262 1,540 344 3,594 188 411 360 107 1,067
Environmental Cost 0 963 291 291 290 1,835
Base Cost 6,416 | 18,096 | 22,071 4,925 51,509 3,867 6,741 6,087 1,980 18,676
Price Contingency 0 180 476 580 238 1,474
Ehysi cal Contingency ﬁlZ 1,565 1,628 _ 413 LZ47 387 _ 651 _ 556 189 1,783
Total 7,058 | 19,660 | 23,699 5,338 | 55,756 4,434 7,868 7,224 2,407 21,933
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Headwork | Connection Regulating dam Headrace | Penstock Powerhouse Tailrace Tailrace
/ Syphone tunnel | YT YT tunnel tunnel | T T tunnel | culvert
Q
Fatpmen s s 5| € 5 5 s 5 5
T 8 B o B S 28 LIi®B o BISIE L B T
§ 2.8/ £ 8 2.3 § £ 8§ £ gi¢g g i8¢
i 3imi 3 i Sioia a3l 3diaiaing
Wheel jumbo, 2 boomn il X X XX
Rail jumbo, 2 boom drill X
Raise climber (stopper drill & guide-rail) | ¢ ¢+ ¢ &+ 44 X1 ¢+ 4 1 11
Muck loader, side dump type, 2.1 m® X X X X
Backhoe type loader Y e e e
Dump truck, 10 ton X X X X X X X
Battery locomotive & Muck car, 4.5 m® X “““““““““““““““““““
Concrete pump car, 100 m¥h X X X X X X
Circular travelling form, 12 m long X & &5 X X X &
Agitator truck, 4.5 m* X X X X X X
Bulldozer with ripper, 32 ton x 1 b o
Bulldozer with ripper, 21 ton X X
Bulldozer, low pressuretype, 16 ton X o o
Wheel loader, 3.1 m® X
Whee! loader, 1.4 m’ X o o X
Backhoe, 0.6 m® X X
Vibrating roller, 10 ton X o o
Truck crane with 1.0 m® bucket, 25 ton X X
Boring mechine, rotary, 5.5 kW X o o
Grout pump, 7.8 kW X
Grout mixer, 200litx2 | i i = i 'SR R e T
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Work Item Work Quantity|Duration 1st Year 2nd Y ear 3rd Year Ath Y ear 5th Year
(month)|J|[FMAMJ J ASIOND|J FMAMJ JASONDJFMAMJJASOND|JFMAMJJASOND[JFMAMJI|JA
Preparatory Works / - \
Mobilization 3.0 \l /
Access Road and Bridge 9.0
Khani Headwor k
Open Excavation 5500m° | 1.0
Structural Concrete 2,600 m’ 3.0
Precast Concrete Hume Pipe 310 m 3.0
Backfill 3000m® | 20
Metal Work 1.0 —
Syphone Structure
Open Excavation 44400m° | 1.0
Structural Concrete 4,900 m® 3.0 H
Backfill 29,800 m* | 20
Metal Work 1.0 —
Work Adit
Tunnel Excavation 500 m 4.0 ——
Connection Tunnel
Tunnel Excavation 3,475 m 15.0
Tunnel Lining Concrete 3475 m 11.0
Invert Concrete 3,475 m 4.0
Regulating Dam
Open Excavation 78000m°® | 6.0
Mass Concrete (RCC) 69,000m® | 80
Structural Concrete 7,000 m* 8.0
Consolidation Grout 7.0
Curtain Grout 7.0
Metal Work 2.0 J::I
Check Dam
Open Excavation 33600m° | 3.0 _l—
Structural Concrete 16,200 m® 4.0
HeadraceTunnel
Tunnel Excavation 375m 4.0 ——
Tunnel Lining Concrete 375 m 3.0 —
Metal Work 1.0 =
Penstock Tunnel
Tunnel Excavation 73 m 2.0
Shaft Tunnel Excavation 108 m 5.0
Backfill Concrete 2100m® | 7.0
Pipe Installation 185 m 7.0 1
Access Tunndl and Work Tunnel
Tunnel Excavation 800 m 8.0 %
Invert Concrete 800 m 1.0
P/H top Adit 220 m 20
Penstock Adit 60 m 1.0
P/H bottom Adit 60 m 1.0
Tailrace Chamber Adit 100 m 1.0
Tailrace Tunnel Adit 120 m 1.0
Draft Tunnel
Tunnel Excavation 3Bx2m
Tunnel Lining Concrete 35x2m
Invert Concrete 35x2m
Tailrace Chamber
Cavern Excvation 4500 m® | 6.0
Structural Concrete 1,700 m 6.0
Metal Work 3.0
Tailrace Tunnel (Upper Section)
Tunnel Excavation 814 m 8.0
Tunnel Lining Concrete 814 m 6.0 m
Invert Concrete 814 m 1.0
Tailrace Tunnel (Lower Section)
Tunnel Excavation 845 m 8.0
Tunnel Lining Concrete 845 m 6.0 m
Invert Concrete 845 m 1.0
Tailrace Culvert
Open Excavation 545000 m* | 10.0
Structural Concrete 6,700 m 10.0 E E
Backfill 490,000 m* | 10.0
Tailrace Outlet
Open Excavation 7700m® | 1.0 -
Structural Concrete 900 m® 2.0 —
Power house v
Cavern Excvation 37,000 m® | 10.0
Structural Concrete 9,000 m 8.0
Architectural Works 12.0
Generating Equipment
OHT Crane 1Unitf 1.0
Draft Tube (No.1) 1Unitf 20
Draft Tube (No.2) 1Unitf 20 ,
Turbine Generator (No. 1) 1Unitt 9.0 Y 1]
Turbine Generator (No. 2) 1Unitt 9.0 L
Dry Test (No.1) 30 T
Dry Test (NO.Z) 20 ——] Commissioning of Unit Noj1
Wet Test (NO.l) 1.0 Y'Y tommissioni g of Unit No.
Wet Test (No.2) 10 vy
Transmission Line (132 kV) 1.6 km 6.0 =
(month)[J FMA'MJ J ASIOND|J FIMAMJ[J]A/S|OND[J[FIMAMJ[J/A[SIOND[J FMAMJ J ASIOND[J[FIMAIMJ[J]A
Work Item Work Quantity|puratior] 1st Year 2nd Year 3rd Year 4th Y ear 5th Year
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10.1

3
EIRR
FIRR
10.2
10.2.1
a) 2002
b) 2002 7 16
78.3
C) 0.9
d) 0.5% 2.0%
) 50 30
f) 50
30
0) 10%
10.2.2
(1)
10.2.1 2002
US$74.300 US$55.756 US$18.545
JICA 3 10-1 15 2
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10.2.1

10.2.1
0.9 10.2.1
2
1998 ADB
LRMC 0.015US$/kWh
10.2.2
1998
MUV 1998
1l NRs23.4
kw kWh
kW kWh
( 1022 )
10.2.3
10.2.3
JICA 3 10-2 15
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EIRR 15.3%

/ B/C 1.34
US$1,000 23,797

US$1,000 94,240

US$1,000 70,443

10.0%

EIRR  15.3% 10%
/ US$23.797

1.34
1021
20 CO2

EIRR 16. 0%

/ B/C 1.39

US$1,000 27,304

10.0%

NEA
10.24
EIRR
+10% -10%

~10% 18.5% 17.8% 17.2%

15.9% 15.3% 14.7%

+10% 13.9% 13.4% 12.9%

EIRR
EIRR
10% 10%
EIRR 10%

JICA 3 10- 3 15 2
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EIRR 14.0% 10%
10.3
10.3.1
NEA
US$77.689 10.2.1 US$55.756
US$21.933
2.3%
MUV
NEA2002 kWh

0.0711 10.31

0.5%
10.3.2

FIRR

a)

b)

)

NEA a) FIRR

FIRR
10.3.2 FIRR 5.0%
2004 6 2007 11
10.25%
FIRR5.0% 10.25%

JICA 3 10-4 15 2
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NEA NEA
NEA 10.25%
NEA
NEA
a)
NEA
b)
0)
10.3.3
FIRR 10.2.4
FIRR 10% FIRR
+10% -10%
-10% 6.2% 5.5% 4.8%
5.6% 5.0% 4.3%
+10% 5.1% 4 5% 3.8%
FIRR 10% 10%
3.8%
FIRR 5.0%
FIRR
FIRR
10.34
JICA 3 10-5 15 2
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a) 1% 30 10 20
10.3.3
by 3
4.6% 10.3.4
0) 50% 24 4 20
10.3.5
d) 7.8% C)
10.3.6
e 1.8% )
10.3. 7
f) 75% 30 10 20
10.3. 8
0) 7.6% f)
10.3.9
h) 5.0% f)
10.3.10
a b
0) h) NEA
1.00 78.30
6%
JICA 3 10-6 15 2
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c) 5.0%
d) 7.8%
e) 1.8%
) 7.5% c) 10
Q) 7.6% d) 10
h) 5.0% e) 10
) h) 10.35 10.3.10
d) 7.8% €)
f) 7.5% 10 20
30
NEA
f) 85% 10.3.11
6.3
10.3.12 NEA
16 NRs2,208
NRs329 12 25
NEA ADB
1991 2001
10 1.40NRs/kWh 6.23NRs’kWh 4.5
3.28USt /kWh 8.35USt /kwh 25
16% 9.6
FY 91 92 93 94 95 96 97 98 99 00 01
NRskWh | 1.40 | 198 | 259 | 338 | 410 | 415 | 496 | 505 | 501 | 570 | 6.23
NRsUS$ | 42.70 | 42.60 | 49.00 | 49.11 | 50.45 | 56.25 | 56.75 | 67.60 | 68.15 | 70.40 | 74.65
US¢ /kwh | 3.28 | 465 | 510 | 6.88 | 813 | 738 | 874 | 747 | 735 | 810 | 835
GDP 6%
NEA FY2001/02 Corporate Development Plan
‘ ETFC Electricity Tariff Fixation Commission Rul€’
5% 5%
JCA 3 10-7 15 2
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6.7
2008
2.7

NEA

NEA
NEA

NEA

JCA
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10.2.1
(Unit: US$1,000)

Economic Cost Financial Cost
Description Foreign Loca Total Foreign Local Total
Portion Potion Portion Potion

1. Civil Work 29,844 11,270 41,114 29,844 12,522 42,366
2. Metal Work 4,500 450 4,950 4,500 500 5,000
3. Electro-Mechanical Work 13,228 1,002 14,230 13,228 1,113 14,341
4.TIL 343 77 420 343 86 429
Total Construction Cost 47,915 12,799 60,714 47,915 14,221 62,136
Administration (2.5%) 0 1,518 1,518 0 1,553 1,553
Engineering Service (7.5%) 3,594 960 4,554 3,594 1,067 4,660
Environmental Cost 0 1,652 1,652 0 1,835 1,835
Base Cost 51,509 16,928 68,437 51,509 18,676 70,185
Price Contingency 0 0 0 0 1,474 1,474
Physical Contingency 4,247 1,616 5,864 4,247 1,783 6,030
Tota 55,756 18,545 74,300 55,756 21,933 77,689
Disbursement Schedule Foreign Local Total Foreign Loca Total

1st Year 7,058 3,845 10,903 7,058 4,434 11,492
2nd Y ear 19,660 6,699 26,359 19,660 7,868 27,528
3rd Year 23,699 6,036 29,735 23,699 7,224 30,923
4th Y ear 5,338 1,965 7,303 5,338 2,407 7,745
Tota 55,756 18,545 74,300 55,756 21,933 77,689




10.2.2

Item Vaue Item Vaue
Installed Capacity 25 MW Variable O&M Cost 0.0026 US$/kWh
Fuel Type HSD Fuel Cost (Updated) 0.1173 USHkWh
Unit Construction Cost 660 US$HKW
Fixed O&M cost 34 US$HKW |Former Fuel Cost
Station Service 1.5% Fuel Cost 0.094 US$kWh
Outage Maintenace Day 55 day Fuel Cost 30 $/Mkcal
Outage Forced 20% Average Heat Rate 3,120 kcal/kWh
Total Outage 35.07%
Current Fuel Data (HS)
kW-adjustment factor 1.520 Fuel Cost 23.46 NR9/Lt
kWh-adjustment factor 1.012 Exchangerate US$l{ 78.30 NRs
Fuel Consumption | 0.2996 US$/Lt
Hydro Power Fuel Costin Rs 0.3950 Lt/kWh
Forced Outage 0.5% Fuel Costin US$ 0.1183 US$/kWh
Station Serv. 0.3% Local Ratio 10% 0
Overhaul 2.0% SCF 0.9 0

Economic Price

0.1173 US$/kWh

Emission Rate

750 g /kWh




0 10.2.3 OOOOO0O3mOOOOOOO0DOOO

B/C 1.338 Inst. Capac. 44.8 MW
IRR 15.3% Annl Gener. 47.29 GWh
Capacity Cost (USHkW) 1,660 Firm P Ener. 29.54 GWhlyr
Energy Cost (US$kWh) 0.200 Other PEn. 17.75 GWhlyr
Net Present Vaue ($1,000) 0
Net Present Benefit ($1,000) 0 Alternative Thermal Other Peak Benefit
Net Present Cost ($1,000) 0 Unit Construction Co: 660 US$/kW [Summer Pesk LRMC|  0.015 USHkWh
Discount Rate 0% Fixed O&M cost 33.6 USHkW
Variable O&M Cost 0.0026 US$/kWh
Fuel Cost 0.1173 USHKkWh
kW-adjustment factor| 1.520
kWh-adjustment factq 1.012
(Unit: US$1,000 in basic)
Y ear Frm Cap. Oo&M Total Firm Peak Other Peak Firm Peak Other Peak Cap. Total Net
Comm  |Cost Cost Cost Energy  Energy  Cap. Energy Energy  Benefit |Benefit |Benefit
GWH/Yr GWH/Yr MW Benefit  Benefit
1 10,903 10,903 0| -10,903
2 26,359 26,359 0| -26,359
3 29,735 29,735 22451 22451 -7,285
4 7,303 299 7,601 14.77 8.88 224 2,935 133 22451 25519| 17,918
5 1 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
6 2 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
7 3 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
8 4 598 598 29.54 17.75 448 5,870 266 6,136 5,539
9 5 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
10 6 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
11 7 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
12 8 598 598 29.54 17.75 448 5,870 266 6,136 5,539
13 9 598 598 29.54 17.75 448 5,870 266 6,136 5,539
14 10 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
15 11 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
16 12 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
17 13 598 598 29.54 17.75 448 5,870 266 6,136 5,539
18 14 598 598 29.54 17.75 44.8 5,870 266 22,451| 28,587 27,990
19 15 598 598 29.54 17.75 44.8 5,870 266 22,451 28587 | 27,990
20 16 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
21 17 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
22 18 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
23 19 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
24 20 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
25 21 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
26 22 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
27 23 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
28 24 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
29 25 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
30 26 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
31 27 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
32 28 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
33 29 598 598 29.54 17.75 44.8 5,870 266 22,451 28587 27,990
34 30| 19,558 598 20,156 29.54 17.75 44.8 5,870 266 22,451| 28,587 8,432
35 31 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
36 32 598 598 29.54 17.75 448 5,870 266 6,136 5,539
37 33 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
38 34 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
39 35 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
40 36 598 598 29.54 17.75 448 5,870 266 6,136 5,539
41 37 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
42 38 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
43 39 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
44 40 598 598 29.54 17.75 448 5,870 266 6,136 5,539
45 41 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
46 42 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
47 43 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
48 44 598 598 29.54 17.75 44.8 5,870 266 22,451 28587 | 27,990
49 45 598 598 29.54 17.75 44.8 5,870 266 22,451 28587 27,990
50 46 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
51 47 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
52 48 598 598 29.54 17.75 448 5,870 266 6,136 5,539
53 49 598 598 29.54 17.75 44.8 5,870 266 6,136 5,539
54 50 299 299 14.77 8.88 44.8 4,078 133 -28/438| -24,226| -24,525
Total 93,859 29,879 | 123,737 | 1477.00 887.50 291,720 13,313 151,168 | 459,136 | 335,399
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Average Tariff in FY 2002

6.81 RskWh

Average Exchange Rate in FY 2002

76.48 Rsper US$1

AvPrice$

0.0890 US$/kWh

Real Increase Ratio for FY 2003* 4.5%
Further Adjustment Required 0.5%
Estimated Average Tariff in FY 2003 0.0935 US$HkWh
Peak Tariff Incrimental Ratio 15%
Estimated Peak Tariff in FY 2003 0.1075 US$HkWh
Gate Price Factor 66.10%
Estimated Gate Pricein FY 2002 Price 0.0711 USHkwh

*: 4.5% per annum increase in real price is recommended by ADB

Tariff Adjustment

Average Pricein 2001 6.23 RskWh
Average Pricein 2002 6.81 RgkWh
Average Exchange Rate in 2001 73.70 Rsper US$1
Average Exchange Rate in 2002 0.00 Rsper US$1
Average Pricein 2001 0.0845 US$H/kWh
Average Price in 2002 0.0890 US$H/kWh
Incremental Ratio 2001-02 5.3%
Adjusted by US Inflation 4.0%
US Inflation 1.3%
Gate Price Factor Estimation
Cost Structure of NEA
1999 2001

Energy Cost 2.33 2.92
Energy Cost Ratio/Total Cost 47.17% 51.32%
Transm. Cost 0.34 0.37
Distri. Cost 1.14 1.17
Loss 0.84 0.95
Direct Cost 4.65 541
Overhead 0.29 0.28
Tota 4.94 5.69
Average Incre. Ratio for Energy Cost 4.31%
Energy Cost Ratio in Commision Y ear 66.10%
Source: JBIC SAPS Study in 2002
Peak Tariff Factor Estimate

Peak Tariff  Normal [Incr. Ratio|
Industrial 6.55 575 13.91%
Commercial 8.5 7.35| 15.65%
Non-Commercial 8.85 7.7 14.94%
Average for above 3 categories 14.83%
[rrigattion 3.85 34| 13.24%
Water Supply 4,55 3.95 15.19%
Transport 4.7 415 13.25%
Street Light 57 2.85 100.00%
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| FIRR | 5.0%)]
Annual Generation 47.29 GWh
Assumed Real Tariff in 2002 Price* 0.0935 $/kwWh
Assumed Peak Tariff in 2002 Price* 0.1075 $/kwh
Assumed Gate Price in 2002 Price* 0.0711 $/kwh
Generation Station Ratio 66.10%
Station Service 0.50%
PriceEscal 2.3%
(Unit: US$1,000 in basic)
Year | FY Starting| Total Cap. O&M Total Disposable| Energy Net Cumulative
Cost Cost Cost Energy Sales Revenue | Cash Flow
GWH/Yr Revenue
1 2004 11,492 11,492 -11,492 -11,492
2 2005 27,528 27,528 -27,528 -39,020
3 2006 30,923 30,923 -30,923 -69,943
4 2007 7,745 340 8,086 23.53 1,917 -6,168 -76,111
5 2008 696 696 47.05 3,923 3,227 -72,885
6 2009 712 712 47.05 4,013 3,301 -69,584
7 2010 728 728 47.05 4,105 3,377 -66,207
8 2011 745 745 47.05 4,200 3,455 -62,752
9 2012 762 762 47.05 4,296 3,534 -59,218
10 2013 780 780 47.05 4,395 3,615 -55,603
11 2014 798 798 47.05 4,496 3,698 -51,904
12 2015 816 816 47.05 4,600 3,784 -48,121
13 2016 835 835 47.05 4,705 3,871 -44,250
14 2017 854 854 47.05 4,814 3,960 -40,291
15 2018 874 874 47.05 4,924 4,051 -36,240
16 2019 894 894 47.05 5,038 4,144 -32,096
17 2020 914 914 47.05 5,153 4,239 -27,857
18 2021 935 935 47.05 5,272 4,337 -23,521
19 2022 957 957 47.05 5,393 4,436 -19,084
20 2023 979 979 47.05 5,517 4,538 -14,546
21 2024 1,001 1,001 47.05 5,644 4,643 -9,903
22 2025 1,024 1,024 47.05 5774 4,750 -5,154
23 2026 1,048 1,048 47.05 5,907 4,859 -295
24 2027 1,072 1,072 47.05 6,043 4971 4,676
25 2028 1,097 1,097 47.05 6,182 5,085 9,761
26 2029 1,122 1,122 47.05 6,324 5,202 14,962
27 2030 1,148 1,148 47.05 6,469 5321 20,284
28 2031 1,174 1,174 47.05 6,618 5,444 25,728
29 2032 1,201 1,201 47.05 6,770 5,569 31,297
30 2033 1,229 1,229 47.05 6,926 5,697 36,994
31 2034 1,257 1,257 47.05 7,085 5,828 42,822
32 2035 1,286 1,286 47.05 7,248 5,962 48,784
33 2036 1,316 1,316 47.05 7,415 6,099 54,884
34( 2037 21,783 1,346 23,129 47.05 7,586 -15,544 39,340
35 2038 1,377 1,377 47.05 7,760 6,383 45,723
36 2039 1,408 1,408 47.05 7,938 6,530 52,253
37 2040 1,441 1,441 47.05 8,121 6,680 58,933
38 2041 1,474 1,474 47.05 8,308 6,834 65,767
39 2042 1,508 1,508 47.05 8,499 6,991 72,758
40| 2043 1,543 1,543 47.05 8,694 7,152 79,910
41 2044 1,578 1,578 47.05 8,894 7,316 87,226
42 2045 1,614 1,614 47.05 9,099 7,485 94,711
43| 2046 1,652 1,652 47.05 9,308 7,657 102,367
44| 2047 1,689 1,689 47.05 9,522 7,833 110,200
45 2048 1,728 1,728 47.05 9,741 8,013 118,213
46| 2049 1,768 1,768 47.05 9,965 8,197 126,410
47 2050 1,809 1,809 47.05 10,195 8,386 134,796
48| 2051 1,850 1,850 47.05 10,429 8,579 143,375
49| 2052 1,893 1,893 47.05 10,669 8,776 152,151
50 2053 1,936 1,936 47.05 10,914 8,978 161,129
51 2054 1,981 1,981 47.05 11,165 9,184 170,313
52 2055 2,027 2,027 47.05 11,422 9,396 179,708
53 2056 2,073 2,073 47.05 11,685 9,612 189,320
54( 2057 1,060 1,060 23.53 5,977 4,916 194,236
Total 99,472 63,351 162,823 2352.68 355,142 194,236

*: Tariffsin 2002 price are treated as they are based on the past year's average tariff.




10.3.3 a)
Annual Generation 47.29 GWh Loan Condition
Assumed Real Tariff 2002 Price* 0.0935 $'kWh Interest Rate per Y ear| 1.0%
Assumed Peak Tariff 2002 Price* 0.1075 $/kWh Duration (Y ear) 30
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 10
PriceEscal 2.3% Principal Rep 20
(Unit: US$1,000 in basic)
Year FY StartingTotal Cap. O&M Tota Energy Net Loan IDC Debt  Principa Interest Net |Cumulative
0 Cost Cost Cost Sales | Revenue | Inflow Service Cash Flow| Cash Flow
Revenue 77,689 1,981 79,670
1 2004 11,492 11,492 -11,492 11,492 115 0 0 0 0 0
2 2005 27,528 27,528 -27,528 | 27,528 390 0 0 0 0 0
3 2006 30,923 30,923 -30,923 ( 30,923 699 0 0 0 0 0
4 2007 7,745 340 8,086 1,917 -6,168 7,745 77 0 0 0 1,577 1,577
5 2008 696 696 3,923 3,227 797 0 797 2,430 4,007
6 2009 712 712 4,013 3,301 797 0 797 2,504 6,511
7 2010 728 728 4,105 3,377 797 0 797 2,580 9,092
8 2011 745 745 4,200 3,455 797 0 797 2,658 11,750
9 2012 762 762 4,296 3,634 797 0 797 2,737 14,487
10 2013 780 780 4,395 3,615 797 0 797 2,819 17,305
11 2014 798 798 4,496 3,698 4,415 3,618 797 -716 16,589
12 2015 816 816 4,600 3,784 4,415 3,654 761 -631 15,958
13 2016 835 835 4,705 3,871 4,415 3,691 724 -544 15,413
14 2017 854 854 4,814 3,960 4,415 3,728 687 -455 14,958
15 2018 874 874 4,924 4,051 4,415 3,765 650 -364 14,593
16 2019 894 894 5,038 4,144 4,415 3,803 612 -271 14,322
17 2020 914 914 5,153 4,239 4,415 3,841 574 -176 14,147
18 2021 935 935 5,272 4,337 4,415 3,879 536 -78 14,068
19 2022 957 957 5,393 4,436 4,415 3,918 497 21 14,090
20 2023 979 979 5,517 4,538 4,415 3,957 458 123 14,213
21 2024 1,001 1,001 5,644 4,643 4,415 3,997 418 228 14,441
22 2025 1,024 1,024 5,774 4,750 4,415 4,037 378 335 14,775
23 2026 1,048 1,048 5,907 4,859 4,415 4,077 338 444 15,219
24 2027 1,072 1,072 6,043 4971 4,415 4,118 297 556 15,775
25 2028 1,097 1,097 6,182 5,085 4,415 4,159 256 670 16,445
26 2029 1,122 1,122 6,324 5,202 4,415 4,201 214 787 17,232
27 2030 1,148 1,148 6,469 5,321 4,415 4,243 172 907 18,138
28 2031 1,174 1,174 6,618 5,444 4,415 4,285 130 1,029 19,167
29 2032 1,201 1,201 6,770 5,569 4,415 4,328 87 1,154 20,321
30 2033 1,229 1,229 6,926 5,697 4,415 4,371 44 1,282 21,604

*: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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Annual Generation 47.29 GWh Loan Condition Foreign |Loca
Assumed Real Tariff 2002 Price* 0.0935 $/kWh Interest Rate per Y ear] 1.0% 4.6%
Assumed Peak Tariff 2002 Price* 0.1075 $/kWh Duration (Y ear) 30 30
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 10 10
PriceEscal 2.3% Principal Rep 20 20
(Unit: US$1,000 in basic)
Year FY StartindTotal Cap. O&M Total Energy Net TtlLoan  Loan Loan Ttl IDC IDC IDC Debt Foreign Local Net |Cumulative
0 Cost Cost Cost Sales | Revenue| Inflow Inflow F Inflow L Foreign  Local Service Principal Interest Principal Interest |Cash Flow| Cash Flow
Revenue 77,689 55756 21,933 4,076 1,400 2,677 55,756 26,009
1 2004 11,492 11,492 -11,492| 11,492 7,058 4,434 275 71 204 0 0 0 0 0 0 0
2 2005 27,528 27,528 -27,528| 27,528 19,660 7,868 833 267 566 0 0 0 0 0 0 0
3 2006 30,923 30,923 -30,923| 30,923 23,699 7,224 1,402 504 898 0 0 0 0 0 0 0
4 2007 7,745 340 8,086 1917| -6,168 7,745 5,338 2,407 1,566 558 1,009 0 0 0 0 0 1,577 1,577
5 2008 696 696 3,923 3,227 1,754 0 558 0 1,196 1,473 3,050
6 2009 712 712 4,013 3,301 1,754 0 558 0 1,196 1,547 4,597
7 2010 728 728 4,105 3,377 1,754 0 558 0 1,196 1,623 6,220
8 2011 745 745 4,200 3,455 1,754 0 558 0 1,196 1,701 7,920
9 2012 762 762 4,296 3,534 1,754 0 558 0 1,196 1,780 9,700
10 2013 780 780 4,395 3,615 1,754 0 558 0 1,196 1,861 11,562
11 2014 798 798 4,496 3,698 5,107 2,532 558 820 1,196 | -1,408 10,154
12 2015 816 816 4,600 3,784 5,107 2,557 532 858 1,159| -1,323 8,831
13 2016 835 835 4,705 3,871 5,107 2,583 507 898 1,119| -1,236 7,595
14 2017 854 854 4,814 3,960 5,107 2,609 481 939 1,078| -1,147 6,448
15 2018 874 874 4,924 4,051 5,107 2,635 455 982 1,035| -1,056 5,392
16 2019 894 894 5,038 4,144 5,107 2,661 428 1,027 990 -963 4,429
17 2020 914 914 5,153 4,239 5,107 2,688 402 1,075 942 -867 3,561
18 2021 935 935 5,272 4,337 5,107 2,715 375 1,124 893 -770 2,792
19 2022 957 957 5,393 4,436 5,107 2,742 348 1,176 841 -670 2,121
20 2023 979 979 5,517 4,538 5,107 2,769 320 1,230 787 -568 1,553
21 2024 1,001 1,001 5,644 4,643 5,107 2,797 293 1,286 731 -464 1,089
22 2025 1,024 1,024 5,774 4,750 5,107 2,825 265 1,346 671 -357 732
23 2026 1,048 1,048 5,907 4,859 5,107 2,853 236 1,407 609 -248 485
24 2027 1,072 1,072 6,043 4971 5,107 2,882 208 1,472 545 -136 349
25 2028 1,097 1,097 6,182 5,085 5,107 2,911 179 1,540 477 -22 327
26 2029 1,122 1,122 6,324 5,202 5,107 2,940 150 1,611 406 95 422
27 2030 1,148 1,148 6,469 5,321 5,107 2,969 121 1,685 332 215 637
28 2031 1,174 1,174 6,618 5,444 5,107 2,999 91 1,762 255 337 974
29 2032 1,201 1,201 6,770 5,569 5,107 3,029 61 1,843 173 462 1,437
30 2033 1,229 1,229 6,926 5,697 5,107 3,059 31 1,928 89 591 2,027

*

: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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Annua Generation 47.29 GWh L oan Condition Equity
Assumed Real Tariff 2002 Price* 0.0935 $/kWh Interest Rate per Y ear| 5.0%) Tota 1,935 mill. Rs.
Assumed Peak Tariff 2002 Price* 0.1075 $/kWh Duration (Y ear) 24 NEA 1451  75%
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 4 Governm. 484  25%
PriceEscal 6.0% Principal Rep 20
Exchange Rate US$1= 78.3 Rs
Unit; mill. Rsin basic)
Year FY StartindgTotal Cap. O&M Total Energy Net [Ttl Capita Loan Equity | Ttl IDC IDC Debt Loan Net [Cumulative
0 Cost Cost Cost Sales | Revenue| Inflow Inflow F  Inflow Service Principal Interest |Cash Flow| Cash Flow
Revenue 6,301 4,366 1,935 548 548 4,914
1 2004 925 925 -925 925 553 373 28 28 0 0 0 0 0
2 2005 2,225 2,225 -2,225 2,225 1,539 685 105 105 0 0 0 0 0
3 2006 2,508 2,508 -2,508 2,508 1,856 652 197 197 0 0 0 0 0
4 2007 643 32 675 186 -489 643 418 225 218 218 0 0 0 154 154
5 2008 67 67 3% 326 3% 149 246 -68 86
6 2009 71 71 418 346 3% 156 238 -48 38
7 2010 76 76 443 367 394 164 230 -27 10
8 2011 80 80 469 389 394 172 222 -5 5
9 2012 85 85 497 412 3% 181 214 18 23
10 2013 90 90 527 437 3% 190 205 43 65
11 2014 96 96 559 463 3% 199 195 69 134
12 2015 101 101 592 491 3% 209 185 97 231
13 2016 107 107 628 520 3% 220 175 126 357
14 2017 114 114 665 552 3% 231 164 157 514
15 2018 121 121 705 585 3% 242 152 190 704
16 2019 128 128 748 620 3% 254 140 225 930
17 2020 136 136 793 657 3% 267 127 263 1,192
18 2021 144 144 840 696 3% 280 114 302 1,494
19 2022 152 152 891 738 394 294 100 344 1,838
20 2023 162 162 944 782 3% 309 85 388 2,226
21 2024 171 171 1,001 829 3% 324 70 435 2,661
22 2025 182 182 1,061 879 3% 341 54 485 3,146
23 2026 193 193 1,124 932 3% 358 37 537 3,683
24 2027 204 204 1,192 988 3% 376 19 593 4,277
25 2028 216 216 1,263 1,047 0 0 0 1,047 5,323
26 2029 229 229 1,339 1,110 0 0 0 1,110 6,433
27 2030 243 243 1,419 1,176 0 0 0 1,176 7,610
28 2031 258 258 1,505 1,247 0 0 0 1,247 8,856
29 2032 273 273 1,595 1,322 0 0 0 1,322 10,178
30 2033 289 289 1,690 1,401 0 0 0 1,401 11,579

*: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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Annua Generation 47.29 GWh L oan Condition Equity
Assumed Real Tariff 2002 Price* 0.0935 $/kWh Interest Rate per Y ear| 7.8%) Tota 1,935 mill. Rs.
Assumed Peak Tariff 2002 Price* 0.1075 $/kWh Duration (Y ear) 24 NEA 1451  75%
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 4 Governm. 484  25%
PriceEscal 6.0% Principal Rep 20
Exchange Rate US$1= 78.3 Rs
Unit; mill. Rsin basic)
Year FY StartindgTotal Cap. O&M Total Energy Net [Ttl Capita Loan Equity | Ttl IDC IDC Debt Loan Net [Cumulative
0 Cost Cost Cost Sales | Revenue| Inflow Inflow F  Inflow Service Principal Interest |Cash Flow| Cash Flow
Revenue 6,301 4,366 1,935 855 855 5,220
1 2004 925 925 -925 925 553 373 43 43 0 0 0 0 0
2 2005 2,225 2,225 -2,225 2,225 1,539 685 163 163 0 0 0 0 0
3 2006 2,508 2,508 -2,508 2,508 1,856 652 308 308 0 0 0 0 0
4 2007 643 32 675 186 -489 643 418 225 341 341 0 0 0 154 154
5 2008 67 67 394 326 117 117 524 117 407 -81 73
6 2009 71 71 418 346 126 126 524 126 398 -52 21
7 2010 76 76 443 367 136 136 524 136 388 -22 0
8 2011 80 80 469 389 146 146 524 146 378 11 11
9 2012 85 85 497 412 158 158 524 158 366 46 57
10 2013 90 90 527 437 170 170 524 170 354 83 139
11 2014 96 96 559 463 183 183 524 183 341 122 262
12 2015 101 101 592 491 197 197 524 197 327 164 426
13 2016 107 107 628 520 213 213 524 213 311 209 635
14 2017 114 114 665 552 229 229 524 229 295 257 892
15 2018 121 121 705 585 247 247 524 247 277 308 1,200
16 2019 128 128 748 620 266 266 524 266 257 362 1,562
17 2020 136 136 793 657 287 287 524 287 237 420 1,983
18 2021 144 144 840 696 310 310 524 310 214 482 2,465
19 2022 152 152 891 738 334 334 524 334 190 548 3,013
20 2023 162 162 944 782 360 360 524 360 164 618 3,631
21 2024 171 171 1,001 829 388 388 524 388 136 693 4,324
22 2025 182 182 1,061 879 418 418 524 418 106 773 5,098
23 2026 193 193 1,124 932 451 451 524 451 73 859 5,956
24 2027 204 204 1,192 988 486 486 524 486 38 950 6,906
25 2028 216 216 1,263 1,047 0 0 0 0 0 1,047 7,953
26 2029 229 229 1,339 1,110 0 0 0 0 0 1,110 9,063
27 2030 243 243 1,419 1,176 0 0 0 0 0 1,176 10,239
28 2031 258 258 1,505 1,247 0 0 0 0 0 1,247 11,486
29 2032 273 273 1,595 1,322 0 0 0 0 0 1,322 12,808
30 2033 289 289 1,690 1,401 0 0 0 0 0 1,401 14,209
*: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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Annual Generation 47.29 GWh Loan Condition F Portion |L Portion
Assumed Real Tariff 2002 Price* 0.0935 $/kWh Interest Rate per Y ear| 1.8% 1.8%
Assumed Peak Tariff 2002 Price* 0.1075 $/kWh Duration (Y ear) 24 24
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 4 4
PriceEscal 6.0% Principal Rep 20, 20
Exchange Rate US$1= 78.3 Rs
Unit: mill. Rsin basic)
Year FY StartindTotal Cap. O&M Total Energy Net |Ttl Capital Loan Loan Ttl IDC IDC IDC Debt Foreign Portion Local Portion Net |Cumulative
0 Cost Cost Cost Sales | Revenue| Inflow Inflow F Inflow L Foreign  Local Service Principal Interest Principal Interest |Cash Flow| Cash Flow
Revenue 6,301 4,366 1,935 289 197 91 4,563 2,027
1 2004 925 925 -925 925 553 373 17 10 7 0 0 0 0 0 0 0
2 2005 2,225 2,225 -2,225 2,225 1,539 685 57 38 19 0 0 0 0 0 0 0
3 2006 2,508 2,508 -2,508 2,508 1,856 652 102 71 31 0 0 0 0 0 0 0
4 2007 643 32 675 186 -489 643 418 225 113 79 35 0 0 0 0 0 154 154
5 2008 67 67 394 326 395 192 82 85 36 -69 85
6 2009 71 71 418 346 395 195 79 87 35 -49 36
7 2010 76 76 443 367 395 199 75 88 33 -28 7
8 2011 80 80 469 389 395 202 72 90 32 -6 1
9 2012 85 85 497 412 395 206 68 91 30 17 18
10 2013 90 90 527 437 395 209 64 93 29 42 59
11 2014 9% 96 559 463 395 213 60 95 27 68 127
12 2015 101 101 592 491 395 217 57 96 25 96 223
13 2016 107 107 628 520 395 221 53 98 23 125 348
14 2017 114 114 665 552 395 225 49 100 22 156 504
15 2018 121 121 705 585 395 229 45 102 20 189 693
16 2019 128 128 748 620 395 233 41 104 18 224 918
17 2020 136 136 793 657 395 237 36 105 16 262 1,179
18 2021 144 144 840 696 395 242 32 107 14 301 1,480
19 2022 152 152 891 738 395 246 28 109 12 343 1,823
20 2023 162 162 944 782 395 250 23 111 10 387 2,210
21 2024 171 171 1,001 829 395 255 19 113 8 434 2,644
22 2025 182 182 1,061 879 395 259 14 115 6 484 3,128
23 2026 193 193 1,124 932 395 264 10 117 4 537 3,665
24 2027 204 204 1,192 988 395 269 5 119 2 592 4,257
25 2028 216 216 1,263 1,047 0 0 0 0 0 1,047 5,304
26 2029 229 229 1,339 1,110 0 0 0 0 0 1,110 6,414
27 2030 243 243 1,419 1,176 0 0 0 0 0 1,176 7,590
28 2031 258 258 1,505 1,247 0 0 0 0 0 1,247 8,837
29 2032 0 273 273 1,595 1,322 0 0 0 0 0 1,322 10,159
30 2033 289 289 1,690 1,401 0 0 0 0 0 1,401 11,560

*

: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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Annua Generation 47.29 GWh L oan Condition Equity
Assumed Real Tariff 2002 Price* 0.0935 $/kWh Interest Rate per Y ear| 7.5% Tota 1,935 mill. Rs.
Assumed Peak Tariff 2002 Price* 0.1075 $/kWh Duration (Y ear) 30 NEA 1451  75%
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 10 Governm. 484  25%
PriceEscal 6.0% Principal Rep 20
Exchange Rate US$1= 78.3 Rs
Unit; mill. Rsin basic)
Year FY StartindgTotal Cap. O&M Total Energy Net [Ttl Capita Loan Equity | Ttl IDC IDC Debt Loan Net [Cumulative
0 Cost Cost Cost Sales | Revenue| Inflow Inflow F  Inflow Service Principal Interest |Cash Flow| Cash Flow
Revenue 6,301 4,366 1,935 822 822 5,188
1 2004 925 925 -925 925 553 373 41 41 0 0 0 0 0
2 2005 2,225 2,225 -2,225 2,225 1,539 685 157 157 0 0 0 0 0
3 2006 2,508 2,508 -2,508 2,508 1,856 652 296 296 0 0 0 0 0
4 2007 643 32 675 186 -489 643 418 225 327 327 0 0 0 154 154
5 2008 67 67 3% 326 389 0 389 -63 91
6 2009 71 71 418 346 389 0 389 -43 48
7 2010 76 76 443 367 389 0 389 -22 26
8 2011 80 80 469 389 389 0 389 0 26
9 2012 85 85 497 412 389 0 389 23 49
10 2013 90 90 527 437 389 0 389 48 97
11 2014 96 96 559 463 509 120 389 -46 51
12 2015 101 101 592 491 509 129 380 -18 33
13 2016 107 107 628 520 509 138 370 11 44
14 2017 114 114 665 552 509 149 360 43 87
15 2018 121 121 705 585 509 160 349 76 163
16 2019 128 128 748 620 509 172 337 111 273
17 2020 136 136 793 657 509 185 324 148 421
18 2021 144 144 840 696 509 199 310 187 609
19 2022 152 152 891 738 509 214 295 229 838
20 2023 162 162 944 782 509 230 279 273 1111
21 2024 171 171 1,001 829 509 247 262 320 1,432
22 2025 182 182 1,061 879 509 265 243 370 1,802
23 2026 193 193 1,124 932 509 285 224 423 2,225
24 2027 204 204 1,192 988 509 307 202 479 2,704
25 2028 216 216 1,263 1,047 509 330 179 538 3,242
26 2029 229 229 1,339 1,110 509 354 154 601 3,843
27 2030 243 243 1,419 1,176 509 381 128 667 4,510
28 2031 258 258 1,505 1,247 509 410 99 738 5,248
29 2032 273 273 1,595 1,322 509 440 69 813 6,061
30 2033 289 289 1,690 1,401 509 473 36 892 6,953

*: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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Annua Generation 47.29 GWh L oan Condition Equity
Assumed Real Tariff 2002 Price* 0.0935 $/kWh Interest Rate per Y ear| 7.6% Tota 1,935 mill. Rs.
Assumed Peak Tariff 2002 Price* 0.1075 $/kWh Duration (Y ear) 24 NEA 1451  75%
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 4 Governm. 484  25%
PriceEscal 6.0% Principal Rep 20
Exchange Rate US$1= 78.3 Rs
Unit; mill. Rsin basic)
Year FY StartindgTotal Cap. O&M Total Energy Net [Ttl Capita Loan Equity | Ttl IDC IDC Debt Loan Net [Cumulative
0 Cost Cost Cost Sales | Revenue| Inflow Inflow F  Inflow Service Principal Interest |Cash Flow| Cash Flow
Revenue 6,301 4,366 1,935 833 833 5,199
1 2004 925 925 -925 925 553 373 12 42 0 0 0 0 0
2 2005 2,225 2,225 -2,225 2,225 1,539 685 159 159 0 0 0 0 0
3 2006 2,508 2,508 -2,508 2,508 1,856 652 300 300 0 0 0 0 0
4 2007 643 32 675 186 -489 643 418 225 332 332 0 0 0 154 154
5 2008 67 67 3% 326 0 0 395 0 395 -69 85
6 2009 71 71 418 346 0 0 395 0 395 -49 36
7 2010 76 76 443 367 0 0 395 0 395 -28 8
8 2011 80 80 469 389 0 0 395 0 395 -6 2
9 2012 85 85 497 412 0 0 395 0 395 17 19
10 2013 90 90 527 437 0 0 395 0 395 42 60
11 2014 96 96 559 463 119 119 514 119 395 68 128
12 2015 101 101 592 491 128 128 514 128 386 105 233
13 2016 107 107 628 520 137 137 514 137 376 144 377
14 2017 114 114 665 552 148 148 514 148 366 186 563
15 2018 121 121 705 585 159 159 514 159 355 230 793
16 2019 128 128 748 620 171 171 514 171 343 277 1,070
17 2020 136 136 793 657 184 184 514 184 330 327 1,397
18 2021 144 144 840 696 198 198 514 198 316 381 1,778
19 2022 152 152 891 738 213 213 514 213 300 438 2,215
20 2023 162 162 944 782 230 230 514 230 284 498 2,713
21 2024 171 171 1,001 829 247 247 514 247 267 562 3,276
22 2025 182 182 1,061 879 266 266 514 266 248 631 3,907
23 2026 193 193 1,124 932 286 286 514 286 228 704 4,611
24 2027 204 204 1,192 988 308 308 514 308 206 782 5,392
25 2028 216 216 1,263 1,047 331 331 514 331 183 864 6,256
26 2029 229 229 1,339 1,110 356 356 514 356 158 952 7,209
27 2030 243 243 1,419 1,176 383 383 514 383 130 1,046 8,254
28 2031 258 258 1,505 1,247 412 412 514 412 101 1,146 9,400
29 2032 273 273 1,595 1,322 444 443.7969 514 444 70 1,252 10,652
30 2033 289 289 1,690 1,401 478 477.5255 514 478 36 1,365 12,016

*: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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Annual Generation 47.29 GWh Loan Condition F Portion |L Portion
Assumed Real Tariff 2002 Price* 0.0935 $/kWh Interest Rate per Y ear] 5.0% 5.0%
Assumed Peak Tariff 2002 Price* 0.1075 $/kwh Duration (Y ear) 30 30
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 10 10
PriceEsca 6.0% Principal Rep 20 20
Exchange Rate US$1= 78.3 Rs
Unit: mill. Rsin basic)
Year FY StartingTotal Cap. O&M Tota Energy Net [Tt Capital Loan Loan Ttl IDC IDC IDC Debt Foreign Portion Local Portion Net [Cumulative
0 Cost Cost Cost Sdes | Revenue| Inflow Inflow F Inflow L Foreign  Local Service Principal Interest Principal Interest |Cash Flow| Cash Flow
Revenue 6,301 4,366 1,935 802 548 254 4,914 2,189
1 2004 925 925 -925 925 553 373 46 28 19 0 0 0 0 0 0 0
2 2005 2,225 2,225 -2,225 2,225 1,539 685 158 105 53 0 0 0 0 0 0 0
3 2006 2,508 2,508 -2,508 2,508 1,856 652 283 197 86 0 0 0 0 0 0 0
4 2007 643 32 675 186 -489 643 418 225 315 218 97 0 0 0 0 0 154 154
5 2008 67 67 394 326 355 0 246 0 109 -29 125
6 2009 71 71 418 346 355 0 246 0 109 -9 116
7 2010 76 76 443 367 355 0 246 0 109 12 128
8 2011 80 80 469 389 355 0 246 0 109 34 161
9 2012 85 85 497 412 355 0 246 0 109 57 218
10 2013 90 90 527 437 355 0 246 0 109 82 300
11 2014 9% 96 559 463 570 149 246 66 109 -107 193
12 2015 101 101 592 491 570 156 238 70 106 -79 114
13 2016 107 107 628 520 570 164 230 73 103 -50 65
14 2017 114 114 665 552 570 172 222 77 99 -18 46
15 2018 121 121 705 585 570 181 214 80 95 15 61
16 2019 128 128 748 620 570 190 205 84 91 50 111
17 2020 136 136 793 657 570 199 195 89 87 87 197
18 2021 144 144 840 696 570 209 185 93 82 126 324
19 2022 152 152 891 738 570 220 175 98 78 168 492
20 2023 162 162 944 782 570 231 164 103 73 212 704
21 2024 171 171 1,001 829 570 242 152 108 68 259 964
22 2025 182 182 1,061 879 570 254 140 113 62 309 1,273
23 2026 193 193 1,124 932 570 267 127 119 57 362 1,635
24 2027 204 204 1,192 988 570 280 114 125 51 418 2,052
25 2028 216 216 1,263 1,047 570 294 100 131 45 477 2,529
26 2029 229 229 1,339 1,110 570 309 85 138 38 540 3,069
27 2030 243 243 1,419 1,176 570 324 70 145 31 606 3,675
28 2031 258 258 1,505 1,247 570 341 54 152 24 677 4,352
29 2032 0 273 273 1,595 1,322 570 358 37 159 16 752 5,104
30 2033 289 289 1,690 1,401 570 376 19 167 8 831 5,935

*

: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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Annua Generation 47.29 GWh Loan Condition Equity
Assumed Real Tariff 2002 Price* 0.0935 $/kWh Interest Rate per Y ear 6.3% Total 1,032 mill. Rs.
Assumed Pesk Tariff 2002 Price* 0.1075 $/kWh Duration (Y ear) 30 NEA 774 T5%
Assumed Gate Price 2002 Price* 0.0711 $/kWh Grace Period 10 Governm. 258  25%
PriceEscal 6.0% Principal Rep 20
Exchange Rate US$1= 78.3 Rs
Unit: mill. Rsin basic
Year FY StartingTotal Cap. O&M Total Energy Net |Ttl Capital Loan Equity | Ttl IDC IDC Debt Loan Net |Cumulativ
0 Cost Cost Cost Sdes | Revenue| Inflow InflowF  Inflow Service Principa Interest |Cash Flow| Cash Flow
Revenue 6,202 5,171 1,032 831 831 6,001
1 2004 910 910 -910 910 765 145 48 48 0 0 0 0 C
2 2005 2,192 2,192 -2,192 2,192 1,832 360 164 164 0 0 0 0 C
3 2006 2477 2477 -2,477 2477 2,058 419 293 293 0 0 0 0 o
4 2007 624 32 656 186 -470 624 515 109 326 326 0 0 0 154 154
5 2008 67 67 394 326 378 0 378 -52 102
6 2009 71 71 418 346 378 0 378 -32 7C
7 2010 76 76 443 367 378 0 378 -11 5¢
8 2011 80 80 469 389 378 0 378 11 7C
9 2012 85 85 497 412 378 0 378 34 104
10 2013 20 20 527 437 378 0 378 59 162
11 2014 96 96 559 463 536 158 378 -73 8¢
12 2015 101 101 592 491 536 168 368 -45 44
13 2016 107 107 628 520 536 178 358 -16 29
14 2017 114 114 665 552 536 190 346 15 44
15 2018 121 121 705 585 536 202 334 49 93
16 2019 128 128 748 620 536 214 322 84 17€
17 2020 136 136 793 657 536 228 308 121 297
18 2021 144 144 840 696 536 242 294 160 457
19 2022 152 152 891 738 536 258 279 202 65¢
20 2023 162 162 944 782 536 274 262 246 905
21 2024 171 171 1,001 829 536 291 245 293 1,19¢
22 2025 182 182 1,061 879 536 309 227 343 1,542
23 2026 193 193 1,124 932 536 329 207 396 1,937
24 2027 204 204 1,192 988 536 350 187 452 2,38¢
25 2028 216 216 1,263 1,047 536 372 165 511 2,90C
26 2029 229 229 1,339 1,110 536 395 141 574 3,474
27 2030 243 243 1,419 1,176 536 420 116 640 4,114
28 2031 258 258 1,505 1,247 536 446 90 711 4,825
29 2032 273 273 1,595 1,322 536 474 62 786 5,61C
30 2033 289 289 1,690 1,401 536 504 32 865 6,475




10.3.12

Annua Generation 47.29 GWh Loan Condition Equity
Assumed Real Tariff 2002 Price* |0.0935 $/kWh Interest Rate per Y ear 10.25% Tota 1,935 mil. Rs
Assumed Peak Tariff 2002 Price* |0.1075 $/kWh Duration (Y ear) 24 NEA 1451 75%
Assumed Gate Price 2002 Price* | 0.0711 $/kWh Grace Period 4 Govern] 484  25%
PriceEscal 6.0% Principal Rep 20
Exchange Rate US$l= 78.3 Rs
(Unit: mill. Rsin basic)
Year FY Starting Total O&M Tota |Energy| Net |Ttl Capital Loan Equity| Tota IDC | Debt Loan Net | Cumul.
0 Cap. Cost Cost | Sdes | Reve. | Inflow Inflow Inflow| IDC Service Princip. Inter. | Cash | Cash
Cost Reve. 6,301 4366 1935|1123 1,123 5,489 Flow | Flow
1 2004 925 925 -925 925 553 373 57 57 0 0 0 0 0
2 2005 2,225 2,225 -2,225 2,225 1,539 685 214 214 0 0 0 0 0
3 2006 2,508 2,508 -2,508 2,508 1,856 652 405 405 0 0 0 0 0
4 2007 643 32 675 186| -489 643 418 225 447 447 0 0 0 154 154
5 2008 67 67 394 326 656 93 563| -329| -175
6 2009 71 71| 418| 346 656 103 553| -310| -485
7 2010 76 76| 443| 367 656 113 543 -289( -774
8 2011 80 80| 469 389 656 125 531 -267| -1,041
9 2012 85 85( 497 412 656 138 518 | -244( -1,285
10 2013 90 920 527 437 656 152 504 | -219( -1,504
11 2014 96 96 559 | 463 656 167 488 -193( -1,696
12 2015 101 101 592 491 656 184 471 -165( -1,861
13 2016 107 107 628 520 656 203 452 -135| -1,997
14 2017 114 114| 665 552 656 224 432 -104| -2,101
15 2018 121 121 705 585 656 247 409 -71 -2,172
16 2019 128 128 748 620 656 272 383 -36 | -2,208
17 2020 136 136 793 657 656 300 355 1] -2,207
18 2021 144 144 840 696 656 331 325 41| -2,167
19 2022 152 152 891 738 656 365 291 82 -2,084
20 2023 162 162 944 782 656 403 253 127 -1,958
21 2024 171 171| 1,001 829 656 444 212 174| -1,784
22 2025 182 182| 1,061 879 656 489 166 223| -1,561
23 2026 193 193 1,124 932 656 539 116 276 | -1,285
24 2027 204 204 | 1,192 988 656 595 61 332 -953
25 2028 216 216 1,263 1,047 0 0 0| 1,047 %
26 2029 229 229 1,339 1,110 0 0 0| 1,110| 1,204
27 2030 243 243| 1,419( 1,176 0 0 0| 1,176 | 2,380
28 2031 258 258 | 1,505 1,247 0 0 0| 1,247| 3,627
29 2032 273 273 | 1,595| 1,322 0 0 0] 1,322| 4,949
30 2033 289 289 | 1,690 | 1,401 0 0 0| 1,401| 6,350
31 2034 307 307| 1,792 1,485 0 0 0| 1,485| 7,835
32 2035 325 325| 1,899 1,574 0 0 0| 1,574| 9,409
33 2036 345 345| 2,013 1,669 0 0 0| 1,669 | 11,077
34 2037 2430 365 2,795| 2,134 | -661 0 0 0| -661| 10,417
35 2038 387 387 | 2,262 | 1,875 0 0 0| 1,875| 12,291
36 2039 411 411 2,398 | 1,987 0 0 0| 1,987 | 14,279
37 2040 435  435| 2,542| 2,107 0 0 0| 2,107 16,385
38 2041 461  461| 2,694| 2,233 0 0 0| 2,233| 18,618
39 2042 489 489 2,856 | 2,367 0 0 0| 2,367 20,985
40 2043 518 518 3,027 2,509 0 0 0| 2,509 | 23,494
41 2044 549 549 | 3,209 | 2,660 0 0 0| 2,660 | 26,154
42 2045 582 582 | 3,402 | 2,819 0 0 0| 2,819 28,973
43 2046 617 617 | 3,606 | 2,988 0 0 0| 2,988 31,961
44 2047 654 654 | 3,822 3,168 0 0 0| 3,168 35,129
45 2048 694 694 | 4,051 3,358 0 0 0| 3,358 38,487
46 2049 735 735| 4,294 3,559 0 0 0| 3,559 | 42,046
47 2050 779 779| 4552 | 3,773 0 0 0| 3,773 45,818
48 2051 826 826 | 4,825| 3,999 0 0 0] 3,999 | 49,817
49 2052 876 876 | 5115( 4,239 0 0 0| 4,239 54,056
50 2053 928 928| 5422 4,493 0 0 0| 4,493 58,550
51 2054 984 984 | 5,747 4,763 0 0 0| 4,763 63,312
52 2055 1,043 1,043 6,092 | 5,049 0 0 0| 5,049 68,361
53 2056 1,106 1,106 | 6,457 | 5,352 0 0 0| 5,352 | 73,713
54 2057 586 586 | 3,422| 2,836 0 0 0] 2,836 76,549

*

: Tariffsin 2002 price are treated as they are based on the past year's average tariff.
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