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-Alternétive

”Itéﬁ

W

1 2 3. a4

. Pover geﬁe:dpion o o B 5 _ -
.;Instailed-éapaq;ty.(kw) 30,000 33,000 33,000 33,000 ©33,000.
Annual energy Quﬁput:(GWh) ST 3 80.6 '92;1'_ 95.1 . 96.9

. Construction cost (10°US$) 42,350 46,070 46,970 48,000 49,510

. Annual benefit (10%usg) - | | ) |

 Capacity benefit 3,050 3,360 3,360 3,360 - 3,360
© Energy bemefit 2,710 2,830 3,230 3,340 3,400
" Total 5,760 6,190 6,590 6,700 6,760
. Aﬁﬁuar coat.(.103US$)_= . L o

Capital tecovery cosb 3,460 3,770 3,840 3,920 4,050
0 & M cost © 310 310 3200 320 0 320

Total B 3,770 4,080 4,160 '4,240. 4,370

. Amwal net benefit (10°US8) 1,990 2,110 2,430 2,460 2,390
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T AL

Total o B 3.1 ez

. {(Unit: GWh)
(i) Ptiméry eﬁefgy .
.D{ist.i':ﬁg ‘.Erll"lrd i"'u'liKlr,l construction o o
: hydropow91 plant.. PIPRRN = 33402
Kulekhanl No.l P.S. _ B o 15407
' Dlesel plant B - AR ' : 23,3
Total . 0 . e 512,2
(i1)  Secondary energy for Kulekhani No.1 P.S. ' '48.4
CF= R
(i) '-Pr1mary energy
'Ex1st1ng and under constluctlon :
hydlopower plant . I o 3342
'Kulekhani No.l P.S. '_ ' . 171".51i
Kulekhani No.2 P.S. ' : - .95.113
Diesel plant | 64,7
. Total e o 665.5"
(i) Secoﬁdéry energy
Kulekhani No.l P.S. 8 _ 30142
. : B . ’ : - 2
Kulekhani No.2 D.S. | 22,82
Total B - _ 52.9
yAR WEE - -
(Unit: GWh)
| No.1P.S: ° ©No.2 P.S,
Primary energy L ' 154.7 o 94.6
© Primary energy branéfered :
" from secondary energy ' 16.8 _ 0.9
Total o | S ATLs o 95.1
Secondaly energy . . - 46,9 C23.3
'Secondany energy t1anstIed _ - : . o
to prlma,ry energy ‘ 16.8 0.5
8



R62 RO ORMEH ORI R EMRLE S 8

Installed capacity o Anﬁuai-eﬁérgy

{kW) _ - " output (MWh)
(1) Existing Power Station
Trisuli - 18,000 ¢ 103,690
Panauti . : 2,400 © 5,400
Sunkosi : 6,000 . 56,940
- Pharping o : 500 - 3,290
- Sundarijal 3 640 | | 5,760
Pokhara (_Phewa,) ) . . . 1,024 R . 8,760
Tinau (Butwal) 1,200 10,150
Sub-total o 29,764 193,990
(2) Under—cqnstrﬁction'Powef Station
Gandalki 7,000 . 48,250
Devighat o 14,400 91,980
Sub-total 21,400 . 140,230 .
T otal - 51,164 334,220
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R4 AMTHBE (7 —21)

. (Unit: GWh)

Monthly "Energy to be géneraﬁédf'

energy - Bxisting &

Mon'tl | | &
onth required under-congtruction

: Kglekhéni_No.l " Diesel

Jan. 52.24 26,72 R - S R N )
Feb. = 46.40 2132 19092 506
Mar. - 46.58 . 24069 . 1648 5.1
Apr. 40.04 - 25,45 ' 1459 -
May 41,37 . 3104 1033 -
June ' 4o.88 26.60 . 14.28 L
July ©39.62 . . 3109 - gy L
g o300 300 31 -
Seph. 36.66 3182 4.84
Ocb.: 39019 Cs0.83 836 -
Nov. 42,14 227 14,88 . 0.99°
CDee. 5007 . 25.29 19090 squ

Total  512.20 . 334.22 15470 23.28

65 ANBHEE (s -22)

(Unit: GWh)

‘Monthly S . _Eﬁeréy to be'génefatéd"
Month energy .~ FExisbing & Kulekhani No.l Kulekhani Ne.2 Diesel

_required under-construction
Jan . 67.éf - 2%.72 22,40 o 11.76 7.00
¥eb.  60.29  21.32 2162 0 1103 632
Mar. 60.53 2469 o 19;05" S 9.79 S 7,00
Apr. 52.01 25,45 S 1301 6.78 6.7T
May 53.74 3104 10.37 5.43 . 7.00
“June T 53.11 . 26.60 12,57 TaT '6.77
July  51.49 31.09 T4 16,360 6190
Aug.  48.10 33,10 2.5 . 5.55 . 6.90"
“Sept. 47.64 31.82 : 3.35 . 5.81 6,66
oct. 50.62 - 30.83 . 744 576 - 6.89
Nov.  54.75 26.27 . - 1385 7.85 6
‘Dee.  65.05 - 25.29 . 21,45 L1102 7

CTotal 665.50  334.22 . 154.70° 9460 - 81.98
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K66 4 | BT RN B

12,89

.89

- Cdsel _ " C_asé 2 _
Month - Encrgy - Discharge " ‘Energy . 'Discha.rge' .
o {GWL) '(m3/sec)' 2 (_GWh.). : o {m3/sec)
Jan. ‘16;31 5.55 22,40 _'§.27
Teb. 19.92 6.19 2162 670
Mar. 16.18 4:54 19.05 5:33
Aﬁr; 14.59 4;éé '13.01 '-_5.?6
:M&y ' 003 2.89 10.27 E 2.87
_Jﬁne_ -14.28 4.13 12,57 3u6§'
July - 8.53 2.39 7.14 1.99
hug. 3.01 1.09 2.55 Co.m1 -
lSept. 4,84 1,40 ;;js 0.96
Oct. 8.36 2 a4 | 2.07
Nov. ';4;8§ ) 4.21 13.85 4,00
Dee. 19.09 5.5 gé1.45 a 6.01
' Mean. -3:.69 | 12 f3..697
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#6.7 BERROBBUANRTATFO 1 REHR

 Ratio to min, ' Energy
monthly mean power {GWh)

Jan. | 1.01 S 21.53

Feb. 1.00 21.32
Mar. | 0.90 ' _ 19.19
Apr.. X 0.80 B - 17.06
Moy 0.80 1706
June' -0;82_ | 17.48
July 0.?6 _ 16.20
Aﬁg. o Lls;iq_
Sep. S 0.74 15.78
Oct. - 0.76 | 16.20
Nov. N 0.84 - 17.91.f
Dec. 0.97 : © 20.68
Total | 215.55
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Energy (GWh)

B8O

40 [

~Diesel plant

e
(X33

gy required

20 |-
Existing & under- construction P.S.
0'_ ! ] 1 A [ EARER SR I |
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BT 1 BTN R

Portable concrete mixer

Ttem Capacity Quantity

Agegregate plant lOO:foné/hr .'l'set
Concrete plant 60_m3/hr 1o
- do - 30 w3/hr 1 v

Bulidozer 27 tons 2 nos.
- do . 17 tons 5 o
Pover shovel 2 m> 2 "
- do - 1.2 m? 3
Dozer shovel 1.2 m? 1 no

 Dump truck 15 tons . 10 nos.
Ordinary truck le toﬁs 0
Crgﬁler drili 5 tons g
Rocker shovel 0.4 m> g v
~Battery locomotlive tons 5"
Air bdmpréssor 160 ps 5
- do - 200 ps 5
Concrete pump 20 m3/hy 6 "
Bbring.méchine 100 m 654 m/m 5 v
. Crawler crane 30 tons 1 no
Truék crane 25ft0ns_ 1w
Tractor & trailer 30 tons 1"
-Road.roiler _ 10 tons IS

Agitafof.trﬁck_ 3 m3 7 nos.

o 0.2 m 2 nos.

:e485—»



- Item | Quantity | 1979 1980
Feasibility Study & S
Financial: Arrangement
Supplemental Investigation
Tender . Design :
g_‘fénder;of Contract .
Defail Design §
‘Mobilization L
.'P_reporm‘ory Works :
Access Road _ 73 km
Buidings & Facilities |[L.S - |
N SRR Ex. 113,000 m3
=M0nd_u Intake Conc. 22,400 »
SR Ex. 48,500 m®
‘Headrace - tunnel Conc. 18,900 , |
o o : Ex. 8,100 m3 |
- Ex. 94,300 md |
_ Surge 'Tunk Conc. 1,100 ¢
: ' _ Ex. 41,200
. Pen_STOC_k- . QOHC. 10,400: 5
Powerhouse & Ex. 46,900
Switch Yard Conc. 7,900 :
Tailrace e Ex. 7,600 n
| larrace : { €onc. 1,900 -
Hydro-mechanical 1L s
- Equipment T
Electro-mechanical 1L s
' . Equipment N R
- Substation (Extention} |[L.s.
& Transmission Line 32 km’

W71 THEIEE

_ Remdtks.

Cont
Mt
CTr

Ex-

Cong

Cohfract

Manufacfuring -
Transportation I ,|
Excavation o
g
Concrete | —
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" Wet saason

Dry  season

Months.
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(Unib: 10°USS)
C Item Foreign’ Local _ Fobal
. Currency Currency
1. ‘Prepwratory Works 1,100 610 1,710
Acuesq xoad (7 km), bulldlngs
and serv1ce utllltles
1T, Civil Works | 13,810 2,170 15,980
R 'Wandu dlvelslon we'ir and. 1nt%ke' 3,210 360 3,570
Excavation: 115,200 m3j ‘ : :
Concrete: 23,900 mj_
1.2.‘:Headracé:tunhel o 5,960 960 6,860
Excavation: 48,500 M
Conc1ete o 18,900 m3 B _ _
3.  Rani trlbutaxy intake - B B 600 70 670
Excavation: 8,100 m3 oo :
~ Concrete: 2,000 m3 B
4. - Surge tank L - 700 150 850
Excavation: £ 93,400 w3 '
Concrete: - 1,100 w? _
5. .Penstock tunnetl . ST '1i970 C370 2,340
Excavation: 41,200 m3 o
fConCréﬁe:ﬂ 10,400 m3
6. Powerhouse S 1,080 190 1,270
Excavation: 39,_300_[113 ' )
., Concretbe:. 6,000 m3
7. Tailrace- _ 350 70 420
Excavation: 7,600.m3.
Concfete:' _ 1 , 900 m3-: _
CoIr. Hydro—mechanlcal Equlpment _ 4,120- 400 41520l
. _Trash rack and gates 440 tons . o .
'Steel plpe 900 tons S
IV, Elect10~mechanlcal Ehulpment 10;990-_ 1!20b : 12i190
L. Generat1ng equlpment 8 200 750 8,950
(15 ‘000 kW x 2 units, 3,000 kW x 1 unlt) e
2. Transmission line (132 kV, 42 m). - 1,340 300 1,640
3. Substation (39 6 MVA) 1,450 150 1,600
N 'Total (1tem 1 to IV) ~{(30,020) (4,380) (34,400)
V. Englneerlng_SerV1ce  4;060“ HSdO ' 4,500
V1. General, Egpénéés-5' R 1,000 1,000
Vil Contlngen61es o : 6,780  12320' .8,100-
1.. Physieal 107 of Items T to VI) 3,390 660 4,050
2. Fscalatlon -3;390 660 4,050
Grand-Tutay : 40, 800 7,200 48,000
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SWTRED . ZORRESS 2 IAT,

kB2 W W AR AW

(Unit: 10°ysg)

'Fofeign | Local

Yeaf' . _ g - Total
Lo . currency CUI‘}‘E“C}’ .
lst year - . 8,400 - 1,500 : 9,900
2nd year . 12,200 0 z,w00 . 14,300.
3rd year - 13,000 - 2,300 15,300
4th year : 7,200 1,300 - 8,500
Total 40,800 7,200 o 48,000
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FO 1 RRB NS A T A

(Unit:  10°US$)

“Year in feal* : Investment & Fuel E - Bénefit for :
Order replacement ST 0:& M cost exported " Total
' .écst CO_S,t : ' _ .en'ergy- _ '
1 1981/82 - - - - - -
2 __1582/835 | - - - - -
3 1983/8a - - _ - _
4 -1984/85 . 27,090 - - - - 27,090
j 5 - “;1985/86 - 1,220 : 810 22Q-" 2,250
6 1986/87 - 13,380 . 810 220 4,410
1 1987/88 - 5,380 810 220 6,410
28 2005709 - .5,580 810 220 6:410'
29 2009/10 24,390 5,380 810 220 30,800
30 2016/11 .— | : 5,380 élo_ - 220 6,410
50 2030/31 - 5,380 . 810 220 16,410
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$00 R B BE AL

o | . {Unit: 10°US$)
1981/82° 1982/83 © 1983/84  1984/85 - Total

‘Difecﬁ construction’ . © 6,180 10,190 10,270  5;280  .31;920
cost ' (6,500) " (10,730)  (10,810) " (5,560) = (33,600)

Engineering services = 1,520 1,000 1,000 760 4,280
' (1,600)  (1,050)  (1,050) " (800)  (4,500)

General expenses 250 160 160 .130'_ 700

(550) (160)  (160)  (130)  _(1,900)

Sub-total .7;956 11,35 11,430 6,170": 56,900
Physica1 c§nting¢ncy ' 800 | i,14o'  1,140 ' 620. 3,700
'Togal... : | | | 8,75Q_ 12,490 12,570 6,790 -40;606
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2003 BN O B S

U (Unit:  10°US$)

.Ynm‘ in . P.ro_]'éc'_t _f;é:ciiitiﬂs : . Asqncmtnd faci=litieé . (;ast. for AT
Order Year - Invegtr_ngnl. &: - 0 &M lInveatment & 0 &M Puel imported .'1.‘01:!_11
replacement cost  cost replacement cost cost cost energy:

11981782 . 8,750 - - S N £

2 . 1982/83 12,490 - - - - - -12;450

3 1é33/84- . 12,570 - TR - - - 12,570

Ca 1984785 6,79 - 950 a - - 7,740
s 1985/86 : - 250 - 30 - .50 £330
6 . 1986/87 . 7  250 | - 3 -~ s 330
7 ‘1987788 - ' 250 = 30 2,00 50 2,360
18 1998799 - 250 . 30 2,030 50 2,360
19 1999/00 L 250 860 30 2,000 50 3,220
20 2000/01 - 250 - ' 0 2,030 50 2,360
B 20m3/14 - 250 - 300 2,00 S0 2,360
34 2014/15 - 250 860 - 30 2,030 50 3,220
35 2015/16 - - 250 - 3¢ 2,030 50 2,360
18 20819 - a0 - 02,0300 50 2,360
39 2019/20 14,290 B - 30 2,030 50 16,650
40 2020/21 - > 250 . 10 2,030 50 2,360
50 2030/31 ; A 250 - 2,630_ 50 2,360
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(US mill /kWh)

Power cost

. 80

70

60

50

40

30

.20

Repayment period. 30 _y_eafs including -
T years grace period

/<

)

B The power rate should be dbove this line
_' “to repay the loan

/ 7 Interest rate Power cost
o | (%) | (US mill/kwh)
N 1.5 26.5

3.0 33.2

4.0 38.4

| 6.0 50.4

8.0 65. |

‘1

| 2 3 4 5 6

Interest rate (%)

(<]
| i

9.2 S
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