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6.1

1) 2)
3) 4)
2000
1999 NEA "Updated Feasibility Study Report
for 42MW Option” 42 MW
1)
2)
3 MBT
5
3
3
7
NEA
WASP Il
MIT Electric Power Research Center EPRI
EGEAS Electric Generation Expansion Analysis System
6.2
6.2.1
1963
1983 1987
73.3
m3
69 1989 IPP
JCA 3 6-1 15 2



12.3MW 1994 60MW
36MW 2000
5.1IMW 6.2MW
FY 2001/02 585MW 74 436MW

286MW
312MW 384MW

50MW 100MW

NEA A 144AMW
70MW 2007 383MW
524
2000
1970 1980
2000
NEA 1999 Update Feasibility Study
42MW
5 9
2000
NEA
6.2.2
2000 1 18 6.2.1
390MW
16MW
5
9
2000 60MW
36MW 14MW 2000
7 350MW 65MW 2001

JICA 3 6-2 15 2



2003 491IMW 2005 593MW 2008 762MW 2010
878MW
Fiscal Year MW Gwh
2001 391 1,868
2002 426 2,088
2003 502 2,198
2004 549 2,406
2005 606 2,652
2006 664 2,907
2007 720 3,154
2008 778 3,407
2009 835 3,659
2010 897 3,927
6.2.3 3
NEA 2001 12 5
A 144MW 2002
70MW IPP 20MW
7.5MW 3IMW 14MW
IPP 15.5MW
2006 524
IPP (1OMW)
30MW 27TMW
2007
(1) 53.7
2
(3) 2002 NEA 2001 12
JICA 3 6-3 15 2



Fiscal Year MW
2002 Kali Gandaki A 144.00
Syange 0.10 IPP PPA
2003 Chilime 20.00 IPP
Indrawati 7.50 IPP
Daram Khola 5.00 IPP PPA
PiluwaKhola 3.00 IPP
Chaku Khola 0.91 IPP  PPA
2004 Pheme 0.95 IPP PPA
Upper Modi 14.00 IPP
K hudi 3.50 IPP PPA
2005 Mailung 5.00 IPP PPA
Middle Marsyangdi 70.00 NEA
2006 - -
2007 Langtang 10.00 IPP PPA
Chamelia 30.00 NEA
Kulekhani 111 42.00 NEA
Khimiti 2 27.00 NEA IV
4 2007 2008
(5) 2008 2001 18
(6)
[ )
. A
A
10 5
. 6
5 10
[ ]
150MW
. 5 10
[ )
FY 2008 762MW
5 9
6.2.2
JCA 3 6-4 15




6.3
6.3.1
3
6.3.2
NEA 1999 9 Updated Feasibility Study Report
42MW 2
500,000m®
40.14 m*/sec 120m anw - 4
3
5 1999 9 NEA
42MW
6
1 1988 5 54MW Feasibility Study Report
2 1993 3 38MW Updated Study NEA
3 1997 7 14Mw Detailed Design Report NEA
4 1998 7 16MW Supplementary Engineering NEA
Study Report
5 1999 4 48 Kulgkhanl—lll Hydroelectric NEA
Project
6 1999 9 A2\ Updated Feasibility Study NEA
Report
@
6 6.3.1 6.3.2

6.3.1

JICA 3 6-5 15 2



1) -1 5AMW
-1
-1 2 13.3m%/sec
5.0mé/sec
3,400m 602,500m®
-1
60.97m/sec 100.6
54MW 3
) -1
° 1988 1993
1993
2) 2 38MW
-2 -1 (54M0) /W 4
1993
3) -3 14MW
-3
-3 1993
2
0.2m/sec 2
1.5m*/sec
4,337m 15m3/sec
103.45m
14MW
° -3 2
13.5m*/sec 1.5m%/sec 15.0m%/sec
1.5 m¥/sec
JICA 3 6-6 15 2



1IMw

Q 1,800
4) -4 16MW
-4
-4 -3 (14MW)
3,883m
2,100m
14MW 15m®/sec 123m 16MW
. -4
2 Q
MBT
[ ]
100m
1) 2)
° 15cm
1)
2)
JICA 3 6-7 15



5) -5 48MW
-5
-5 - (GAMW) -2(38MW) 500,000m?
4
2 13.2m%/sec -1(54mW ) -2(38MW)
-3(14MW)
4(16MN) 3,400m
45 _54m*/sec 120m 48MW
2,100m
-1(54m ) -4 (16MW)
MBT
6) -6 42MW
-6
-6 -5 (48MW) 4
13.2m°/sec
3,300m
500,000m°
40.14m°/sec 120 42MW
[ ]
2
Q
4
. -4(16MW )
16MW
. 1999 NEA Updated Feasibility Study
-4 (16MW MBT
JICA 3 6-8 15 2



. 1963 1985
1993
1995
[ ]
150m 150m
-1 2 5 6
[ ]
-1 2 5
6
(2
F/S 6
1)
1999 9 NEA 1 12 3
6.2m*/sec 4 11 2.1mé/sec
1963 1992
2)
0.014
0.022
3)
kw kWh kWh 12
5 6 11
2 kw kwWh 1998
ADB “ Power System Master Plan for Nepal”

121 USS/kW 6.1 USE /kWh

JICA 3 6-9 15 2



kwh

1996 1
4USt /kWh
4)
1999 9 NEA
42MW
10
2
16MW 14AMW 3 4
0.9
5)
50 30
100 0 NPV
6.3.3
Mil. US$

54 MW 5.737

38 MW 2.337

14 MW - -0.675

16 MW - -6.844

48 MW 4.785

42 MW 4 3.510
. -3 (14MW) -4 16MW

6.2 2007
5 9 4 40MW
2
. -2 (38MW)
-6 (42MW)
42MW
48MW 48MW
6.3.2 (1)
JICA 3 6-10 15 2




2007

JCA
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6.3.3
6.3.2
[ ]
[ ]
[ ]
° MBT
[ ]
NPV
(1)
USs$
3 A
(NEA)
nt 22 21 40 20-30 2.2
nt 9.7 12.5 9.0 50-11.0 9.7
m 32.0 20.0 337 40.0-50.0 455
nt 65.0 25.3 125 30.0-60.0 63.3
nt 30 25.4 40.0-50.0 26.4
nt 77.0 70.0 63.2 70.0-80.0 67.8
RCC nt 65.0 50.0 —60.0 44.9
nt 66.0 62.8 34.3 60.0—70.0 66.0
nt 180.0 948 186.5 66.2
nt 125 62.8 1015 65.5
ton 650.0 880.5 1049.3 |  450.0 —900.0 559.0
25 m 34.0 18.1
(5cm) n? 17.2 16.9
(10cm) nt 225 25.5
(15cm) nt 32.0 32.0
No.
@) 3 1999 9 NEA
@ 2000 11
@®) A 1997 1
(4)
JCA 6-12




3
KWh
7.2
1) 12 3 4
2) 1 2
4
6.2.3 5 9 4
3 4
4 90 43.1m°/sec
475,000m3 FSL
EL.597.0
100
EL.465.5m
3
117.8m
0.902
2
3
A 50m RCC
B
C 2
6.3.2 6.3.10
6.3.4
A
A 327
19,000 m®
570,000m° 30
6.3.2 600 m 15 m

JICA 3 6-13



900m 15m

2
A
342
6.3.4 6
B
B 635 637 17m
500m 5 500,000m°
C
C 638 6.3.10
100,000 m3 400,000 m*
500,000 m®
1,000m
3 6.3.3 (1)
A
( mil US$)
A B C
35.2 69.1 495
(3)
342 ( 20 m)
7 8 40m 100m
20m 150m
1.10
31,900m* 27,000m* 700m®
(4)
1999 9 NEA  Updated Feasibility Study Report 150m
3
A 1
A A 1
JICA 3 6-14

15 2




6.3.11 6.3.14
6.35
2
33.5m
100m
2 6.3.3(1)
2002 7
(Mil US3)
A A 1
35.2 36.3
(5) MBT
3
MBT 130m
MBT 350
350m 450,000m°
A
A 2 2 2 6.3.11 6.3.15
6.3.16 6.3.6
1 8 1 10 50cm
4.5m
20cm
1im A 2.1km
12m x 38m x 16m
2 6.3.3(1)
A
A 2
JICA 3 6-15 15 2




(

Mil US )

A 2
35.2 35.2
(6)
1988 5m’/sec
A
MW 21GWh
(7)
35 50 30
100 90
Net Present Value
1)
6.3.2 ADB * Power System
Master Plan Nepa” 1996
2)
6.3.2 6.3.3
2
NPV
NPV
(Mil US$)
A 1.117
A 1 0.001
A 2 1.119
B -36.218
C -14.596
A 2
JICA 3 6-16 15 2




(8)

MBT

MBT

100

A-2

JCA

15



6.3.4

3
A-2
1)
6.3
;
1
- 4
8
- 8
- 4
2
2.0m%/sec
4
0.1 %sec 0.3m%/sec
1963 1995
90 % m°/sec 7.18
90 % m’/sec 1.55
m’/sec 7.36
m°/sec 4.37
(2
3,4,5
3
1 2
m/s 575 431 345
MW 59.6 448 35.8
3 4 5
(3)
1963 1995 33
JICA 3 6-18 15




Volume Il, Supporting Report (1), Appendix C

33
90
1
1 2
(MW) C ) (Gwh) (Gwh) (Gwh)
Case-1 59.6 3 29.51 16.85 46.35
Case-2 448 4 29.54 17.75 47.29
Case-3 35.8 5 29.61 18.37 4757
(4 KW KWh
kW 1 kWh 25MwW
2 KWh (LRMC)
kw kWh
kW kWh
kw kWh
(HSD)
(USH/kwW) (USH/liter) (USH/kwW) (US$/kWh)
660 0.34 1,003 0.119
(5)
9
0.9 4
2 3 35 9
(6)
EIRR 6.3.17
1 3 59.6MW 2 4 44 MW
3 5 35.8MW EIRR
1 2 EIRR
2
44 8MW 6.2.2
2008 5
9
44.8 MW 4
JICA 3 6-19

15 2




6.4

6.4.1
NEA
WASPIII 2012
WASPIII EGEAS
1)
2)
o&M
3
6.4.2
3
1) 2012
2001 NEA “ Corporate Development Plan’
No.
MW GWh Year
1. Chameriya PROR 30 196 2007/08
2. Kulekhani 111 PROR 45 47.5 2007/08
3. Khimti 11 PROR 27 157 2008/09
4. Rahughat PROR 27 165 2008/09
5. Kabdli-A PROR 30 164 2008/09
6. Budhi Ganga PROR 20 106 2008/09
7. Upper Marsyandi-3 ROR 70 409 2008/09
8. Upper Modi-A PROR 42 285 2008/09
9. Lower Modi ROR 19 123 2008/09
10. Upper Karnali PROR 300 2133 2009/10
ROR , PROR
2) LOLP 1
3) 5 MW GWh
4) Middle Marsyandi Updated Feasibility Study
JCA 3 6-20 15 2




WASPIII 10

5) 100MwW  150MW @ 2
6) 50
7) 9 3
2007 3
2007
8) 2002 3 2007
2011 5
9) WASPIII EGEAS Dynamic Programming DP 5
6.4.3
5 50MW
2006 150MW
100MW
150MW
100MW
(MW) MW
FY 2003/04 | Syange 0.1 0.1 IPP, PPA signed
Chilime 20.0 20.0 Under Construction
Indrawati 75 3.0 IPP, PPA signed
Daram 5.0 5.0 IPP, PPA signed
Piluwa 3.0 2.0 IPP, PPA signed
Chaku 0.91 0.90 Under Construction
FY 2004/05 | Pheme 0.95 0.90 IPP, PPA signed
Upper Modi 14.0 8.0 IPP, PPA signed
Kudi 35 2.2 IPP, PPA signed
FY 2005/06 | Mailung 50 4.0 IPP, PPA signed
Middle Marsyandi 70.0 70.0 Under Construction
FY 2006/07 - - - -
FY 2007/08 | Kulekhani IlI 45.0 45.0 NEA Planned
Chamdia 30.0 30.0 NEA Planned
FY 2008/09 | Upper Modi-A 42.0 42.0 NEA Planned
FY 2009/10 | Upper Marsyandi 70.0 21.0 NEA Planned
FY 2010/11 | Upper Karndi 300.0 300.0 NEA Planned
FY 2011/12 - - - -
(Mill. US$) 349
JCA 3 6-21 15 2




150MW

(MW) MW
FY 2003/04 | Syange 0.1 0.1 IPP, PPA signed
Chilime 20.0 20.0 Under Construction
Indrawati 75 3.0 IPP, PPA signed
Daram 5.0 5.0 IPP, PPA signed
Piluwa 3.0 2.0 IPP, PPA signed
Chaku 0.91 0.90 Under Construction
FY 2004/05 | Pheme 0.95 0.90 IPP, PPA signed
Upper Modi 14.0 8.0 IPP, PPA signed
Kudi 35 2.2 IPP, PPA signed
FY 2005/06 | Mailung 5.0 4.0 IPP, PPA signed
Middle Marsyandi 70.0 70.0 Under Construction
FY 2006/07 - - - -
FY 2007/08 - - - -
FY 2008/09 | Kulekhani lll 45.0 45.0 NEA Planned
FY 2009/10 | Khimti Il 27.0 53.0 IPP, Joint Study
with NEA
FY 2010/11 | Chamdliya 30.0 30.0 NEA Planned
FY 2011/12 | Upper Karndi 300.0 300.0 NEA Planned
(Mill. US$) 328
100MW 3 2007/8
150MW 2008/9 3
3
3
3

JICA 3 6-22 15 2
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6.3.1

1 2 —3 4 5 6
(54 MW, 1988) (38 MW, 1993) (14 MW, 1997) (16 MW, 1998) (48 MW, 1999) (42 MW, 1999)
Rapti Rapti K hani Khani Khani Qua=1.5m/sec Khani
: 3
Qe Qmx 5.0 mB/sec Qmx 5.0 m3/sec Qmx 1.5 mB/sec Qmx L1.5msec Rapti Qmax  5.0m™/sec Qmx 1.5 m/sec
3,400 m 3,400 m N/A N/A 3,400 m 3,400 m
Q 183 m¥sec Q 183 msec Q 20.5m?sec Q 15m’sec
Vg 602,500 m3 Vg 602,500 m® N/A N/A Vg 602,500 m® Vg 500,000 m®
Vet
1,000 m 1,000 m 4337 m 3,883 m 350 m 350 m
222 m 222 m 345 m 50m 200 m 80m
2,100m 2,100m 2,100m
EL. 599.24 m EL.599.24 m EL. 601 m EL. 601 m EL. 599.24 m EL. 598 m
EL. 488 m EL. 488 m EL.491.3m EL.467.5m EL.467.5m EL.467.5m
111.2m 111.2m 109.8 m 133.5m 131.7m 130.5m
101.8 m 101.3m 97.8m 122.8m 120.1m 119.4m
60.87 m*/sec (3 ) 42.84 m¥/sec (4 ) 15.0 m*/sec 15.0 m*/sec 45,54 m¥/sec (4 ) 40.14 m®/sec (4 )
54 MW (3 units) 38 MW (3 units) 14 MW (2 unit) 16 MW (4 units) 48 MW (4 units) 42 MW (3 units)




6.3.2

1 1)
54MW 1988 2)
3) 1993
2 1)
38MW 1993 2)
3) 1993
3 1) Q
14MW 1997
2)
3)
4) 1993
4 1)
16MW 1998
2) Q
3)
4) 1993
5 1)
48MW 1999 2)
3) 1993
4) MBT
6 1)
42MW 1999
2)
3)
4) 1993

MBT




6.3.3 FIS
1 2 3 4 5 6
54 MW (1988) 38 MW (1993) 14 MW (1997) 16 MW (1998) 48 WM (1999) 42 MW (1999)
Dec-Mar | Apr-Nov | Dec-Mar | Apr-Nov | Dec-Mar | Apr-Nov | Dec-Mar | Apr-Nov | Dec-Mar | Apr-Nov | Dec-Mar | Apr-Nov

Full Supply Level of Reservoir m 599.24 599.24 599.24 599.24 601 601 601 601 599.24 599.24 598 598
Rated water level of Reservoir m 593.16 593.16 593.16 593.16 598.25 598.25 598.25 598.25 593.16 593.16 592 592
Tail water Level m 488 4875 488 487.7 491.2 490.9 467.5 467.2 467.5 466.8 467.5 466.7
90 % Dependable Discharge msec| 7.27 323 7.27 3.23 6.65 257 6.65 257 7.52 3.50 6.73 2.66
Mean Discharge msec| 7.94 6.41 7.94 6.41 6.95 381 6.95 381 8.34 7.39 7.08 4.30
Required Volume of Regulating Pond m® | 549,898 | 244,547 | 518475 | 232,902 - - - - 533,748 | 252,342 | 481,075 | 191,376
Water Volume for Plant Operation m® | 628454 | 279,482 | 628454 | 279,482 - - - - 639,382 | 302,810 | 578,016 | 229,651
Maximum Plant Discharge m¥/sec| 60.97 42.84 15.00 15.00 45.54 40.14
Firm Plant Discharge m/sec| 58.19 25.88 41.56 19.41 13.50 7.22 13.50 7.22 45.54 21.03 40.14 15.95
Gross Head m 1112 1117 111.2 1116 109.8 1101 1335 133.8 1317 1325 130.5 131.3
Head Loss m 3.08 0.74 3.60 0.96 9.26 159 7.97 2.23 5.53 138 5.09 0.95
Net Head m 102.1 104.9 101.6 104.5 97.8 105.7 122.8 128.9 120.1 125.9 1194 124.4
Rated Efficiency 0.89 0.89 0.89 0.89 0.85 0.85 0.84 0.84 0.89 0.89 0.89 0.89
Installed Capacity MW 54.4 37.9 12.2 15.2 47.6 41.7
Firm Peak Output MW 51.9 23.7 36.7 17.7 110 6.3 137 7.7 47.6 23.0 1.7 17.3
Generator Unit Unit 3 3 3 3 2 2 4 4 4 4 3 3
Peaking Hours hr 3 3 4 4 4 4 4 4 4 4 4 4
Primary Energy (Winter Season) GWh 18.84 4.34 18.67 431 5.30 155 6.63 187 22.45 5.62 20.20 422
Primary Energy (Summer Season) GWh 13.02 12.92 4.64 5.62 16.85 12.65
Primary Energy (Y early) GWh | 36.20 35.91 11.48 14.13 44.92 37.07
Secondary Energy (Winter Season) GWh 171 4.26 1.70 423 11.08 3.35 13.84 4.06 2.85 6.23 119 261
Secondary Energy (Summer Season) GWh 12.78 12.68 10.04 12.19 18.70 7.82
Secondary Energy (Y early) GWh 18.75 18.61 24.47 30.09 27.79 11.61
Energy Output (Winter Season) GWh | 20.55 8.60 20.37 854 16.38 4.89 20.47 5.94 25.30 11.85 21.39 6.82
Energy Output (Summer Season) GWh 25.80 25.61 14.68 17.81 35.56 20.47
Energy Output (Y early) GWh | 54.95 54.51 35.96 44.21 72.70 48.68
Benefit (Accumulative 50 years) 10°UsD| 453,969 368,025 147,116 182,306 469,658 381,632
Power Benefit 10°UsD| 313,944 229,125 66,300 82,825 287,768 252,526
Energy Benefit 10°usD| 140,025 138,900 80,816 99,481 181,890 129,106
Dry Season 10°usD| 76,485 75,839 22,602 28,053 92,611 80,580
Wet Season 10°usb| 63,540 63,061 58,214 71,428 89,279 48,526
Cost (Accumulative 50 Y ears) 10°UsD| 140,377 118,406 48,763 79,807 145,323 120,873
Capital Cost 10°usb| 80,565 67,651 25,777 45,521 82,216 69,317
OMR Cost 10°usp| 59,812 50,755 22,986 34,285 63,107 51,556
Net Benefit 10°usb| 313,592 249,619 98,353 102,499 324,335 260,759
NPV 10°usb| 5,737 2,337 -675 -6,844 4,785 3,510
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