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1. - Capacity value ~ = © .- fired - fived turbines units

(1) Unit construction cost. per 700 610 3200 380
KW (US$) - . . _
(2)_ Life of plant (years} . 25 o 15 .15 15 .
(3) Rate of capacity value to

. unit construction cost (%) _ . B
Capital fécévery'facﬁor 9.4 9.4 .11;7'_ 1.7

OM cosb - 2 2.5 2.5

~ Others . = 0.5 0.5 0.5 0.5
‘Total 12440 1204 147 14l

-
ot

(4) Unit capacity value (US$/KW) 101.8  88.7 55.2°  65.5.

2. Enefgy value

(1) Type of fuel’ " .Coal  Heavy  Distillate Heavy
o | . oil . oil. . . oeil

(2) Unit fuel consumption(kg/kWh) 0.65  0.32 0.37 0.29

(3) Puel cost _ _ _
(Us$/ ton) . 53 170 220 170
(US mill/kWm) 34 54 81 49

(4) Unit energy value . .- -  35.1  -55.5  87.4  50.4 .

3. . Annual benefit
(1) Capacity benefit 3,360 2,930 1,820 2,160
(2) FEnergy benefit _ 03,330 5,270 8,300 . 4,790

(3) Total benefit 6,690 8,200 10,120 6,950
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A2 B i

(1) Capscity value (kW value)

Unit installation cost: S USST00/kH
Discount rate: ' o R o 8%
(i) Ambrﬁizdﬁibn'fbr 25-year ‘life time . . . . 9.4%
(id) 'Ogeration.and maintéﬁancé cost . o o 2.57%
(iii) Others R ‘ 0.5 %
Total of (i) bo (iii) | RIS 7
Ca9301ty'ad3ustment factor: | ' 1 1731—

Capacity value: US%?OO/kW x 0.124 x 1.173 = US$10L.8/kW

~(2) Energy value (kWh valué)

Coal cbnsumptiOn: : ' . 0.645'kg/kWh£g

Cost of coal: _ : : US$53/ton
RS ST ' . /i

Energy adjustment factor: _ : 1,028~

Energy value: US$0.053/kg x 0.645 kg/kWh x 1.028 = US mill 35.1/kWh

/1l: Adjustment factor:

Hx‘dro Steam

Loss at primary éubstation 5.0 % 2.0 %
Auxiliary power use.. : ' ::0.3_ © 6.0

" Forced outage R 0.5 5.0
Ove rhaul ‘ _'3 - 2.0 . 10.0

Capac1ty adgustment factor

(1 - 0.0%) (1 - o, 003) (1 — 0.005) (1 0. 02)
(1 - 0. 02) (1 - 0.06) (1 -0.05) (1 - 0.100)

Energy adJustment factor

= 1.173:

(1 -~ 0. 05) (1 - 0. 003) - ‘
BCEEED) (1 =0.06) 1.028

Ag: BaSed on average value recorded in Seventh Annual Electxlc
Survey of Indla publlshed by The Lentral Electrlclty
Authorlty, 1972,



_@sz T

A ﬂﬁ&i%ﬁ(OMRﬁm)ﬁ$$m&%( w\@ﬁAﬁﬁiwmﬁ‘m%
;%;%bm)#bmb Cnbmﬁvﬁ %2%fmm%$mm@ﬁpﬁaétwtﬁ%
HRBTH 5, OMR%N@%E&&JMTE@&%D

CINE N | | | | |
| @@ﬁﬁ EEQ@MET%U %@ﬁ%mgmmoﬁbw&ﬁﬁbné ﬁUﬁ,

-:%2%ﬁmmﬁh¢ 132W@%%ﬁ@%ﬁwﬂKOPTHTEHﬂ®AEMKE'.

f&é b@bxﬂ @@&fﬁ%rﬁénéﬂbvzz@K@%TuHAm&#am
'ﬁﬁéméfﬁéﬂm

.%aﬁwAa%&
BB 1A
O E R

(REROSH )

# B E - 1A
e ow B 4n
sA4eRE w0
w6 F 4
F W 3

CERfER) ¢ 3RRH |
%ﬁ( maEEM ) 4A

CRAE(BH) 8
o (ﬁﬁ)._ 8 |
(#“F&ﬁ) L
B R A
(EwH) E o
o B 4n



(BRTHEA)

EECER) LA

| o (HERR) - .1 "
vCERY 1
e r wa

m mﬁ&@§ | o _ | |
_f%k;RE&%;%%;%«%bmwﬂﬁwm%@@ﬁuTﬁéCé<ﬁﬁwmﬁ
,*F#¢E%6n5y  S o | . |
o mm@‘mmu‘k% | 2Qdod K e

® W OB 50000 7
§ 5 }-Dri‘ . 1.[.],_0:0 0“ ‘”..
oA ' _ 80,000 kK

(c) ZoMogm | . |
ERDMAEOMBORM (R, FHEHEAE) FEME 00 0 0K v ERE -1,

PESSOMREHOAHBFROCES 25 FR VL ERE OO,

A #H B 90000 XKw
W 80000
2 o m - seooo v
P "4

250,000 K.



WAS S WML ORI ORNA R & A

Installed capacity . ~‘Annual energy

(kW) S output (M¥h) -
(1) Existing Power Station’
Trisuli - 18,000 103,690
Panauti PEREE 2400 0 5,400
Sunkosi - . 6,000 . 56,940
Pharping , . . 500 3,290
‘Sundarijal : 640 ' 5,760
_ Ppkh&ra (?héWa) S 1,024 '_E . 8,760
Tinau (Butwal) - 1,200 -~ 10,150
Sub—total . 29,764 193,99

(2) Under-construction Power Station

Gandaki - S 7,000 C 48,250

Devighat . . 14,400 91,980
- Sub-total - - - 21,400 Y 140,230
Total S ' 51,164 . 334,220
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Trisuli P.S. |
_ Installed c&pn01ty
Max plant d1scharge'-
Monthly me an power output (P)

Panautl P S
Installed capaclty
Max. plant dlschaIge
' Monthly mean power output (P)

Sunk081 P S
Installed capaclby
Max. plant dlscharge _
: Monthly mean power output (P)

Butwal P S o
Installed capac1ty
Max. plant dlscharge.: . ‘
Monthly mean power output (P}:

EE%%LEﬁL

: Installed capaclty 7

o Max plant dlscharge
Mbnthly mean power output (P)

18 000 KW (21 000 kw)L
41.2 m /sec - : N
P= gQHY = 9.8 x 52.5 x 0,850 = 437.3Q

2 400 kW
e 7 m /sec .

P = gOHY = 9.8 x 61.1 x 0,850 = 509 @ -

10 050 kW (6 000 1«:w)L
40 0w /sec ' '
= gQHY, = 98x302x0859 257, 39

1 200 kW

3 2 m3

P = gQHQ 9.8 X 45 x 0. SSQ = 374. 9Q

15 000 kw (7 000 kW)L

340 m /sec

TP = gOHR = 9.8 x 5.3 % 0.85 H= 44.20

: Zl:"SubOC KW wnit for sﬁaﬂdéb§' :
“.é%: Capability in dry season .
3

Capa01ty to be ‘sent to Nepal s1do o

=10



A5 - WMOCNPS OB f"%ﬁﬁ}#ﬁ U

(Unitr MWh) L

1972/73 . 973/T4. 19T4/T5  1975/1976  .1976/77 .

July/mg. 5 697ff: 6,925 . 7,859 . 8,686 = 10,485
Aug:/Séﬁ. ="5,9?8 B jéjé?é"' :f‘7}87j -.;9¥1bg C 10,394
Sep./Ocb. 5,949 6,902 7,877 9,268 10,140
Oct./Nov. 6,407 - 7,547 8,062 9,425 .- i0,707

‘Nov./Dec. 7;691‘ S g0 9,052 a1, 323 RV I
Dec./Jan, 8,247 9,716 11,287 12,974 13,554
Jan./Feb. 8,070 9,813 11,512 12,259 13,023
Feb./Mar. 7,573 . 8,585 9,857 11,009 11,471
Mar./Apr. 6,487 - 7,763 . 9,073 9,041 10,662

Capr,/May 6,331 7,387 8,218 . 10,046 10,761
May/June - 6,823 7,895 8,435 - 010,019° - (11,011
June/July = 6;6i5 . 7,614. . . 8,827 - 9,983 10,565

© Motal . 81,268 95,835 ¢ 108,836 . [ 124,042 S 134,494

Monthly mean _ _ _ . :
Cowinter (1) 7,4940 8,917 110,336 T11,501 0 12,086
- Summer {2) 6,357 7,307 - 8,165 9,505 .0 . 10,580

Ratio; (2)/(1) - 0.835 6;819 ~0.790 -0,826 T 0ueTs

1Remafks: 1. 'Tne above. daﬁa were obtalnea ?rom Table 4 1n ”The Power
' Demand Porecast and Supply Condltlon in CNPS" prepared
by S. Suzukl, Colombo Plan Expert Sept 1977. a"r"

2;:”The average ratlo (2)/ 1) from 1972/73 o 1975/76 is
'calculated as follows

(0. 835 +0. 819 + 0.790 + ‘0. 826)/4 0,82

m- 11
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.Alﬁéfnaﬁi#é'

Ttem .

1.

T

3

4

L5

ST,

I11.

Iv..

VI,

Vil

_Clvzl Works N AR - 13

I I R N S I

'Electro—mechanlcal : 11

General Expenses - o 1

Pfeﬁarétbfy;Wbrks T

1,710

C1,710

710

,570

1,710

15,160

1,710

15,310

15,980

. Raptl sub—lntake

-Mandu weir and 1ntake f_l

_—

Rani tr1butary 1ntake
Surge tank .
Penstock tunnel | .2
Powerhouse . . ' 1

'TailfaCe

'Headrace tunnel ' . b,

,980
860 .

850
» 340
,120

420

Hydro mechanlcal Eq_;pment 3;260 -

3,570

6,860

850

2,340

1,120

_f420

4,430

3,570

6,860

850
2,340

420

4,430

3,570 -
6,860

670

o
2,340
1,270
a0

4,520

17,260

1,280
3,570
6,860
670
850
2,340
1,270
420

4,600

12,190

Eq pment

‘1. Generatlng equlpment 8

2. Transmission line 1

3. Substation : 1

,250°
,010
,640

, OO

11,590

8, 350

1,640
"1,600

8,950

) 640
1,600

4,500

12,190
8,950
£ 1,640
1,600

12,190

8,950

1,640
1,600

. ‘Engineering Sevvice 4,

5b0

4,500

1,000 .

44500

1,000

4,500

1,000

.. Contingencies T,

,000

 7 680'”

Total =~ - a2,

350

46, 070*.

8,100

8,250

48,000

49,510

VIII.

'Interest dur1ng : . 5,

6,390

Canstruct1on'

.'Gfaﬁd;Total. R 47;

460 -

810

5,940

52,010

53,030

6,060

6,170

54,170

55,900

. m'f512 :



HAST KERE B OBER

Abo&ewground='

ClaSSifi°4@?°“ Vaib  oantity  Amount ngziiiﬁroégiagﬁﬁ
(x103Us8$) (x103us$)_:.
Bxcavation (open) W 783,250 © 2,140 | _29,580; _92 
" (funnel) " -956 50 6,670 - ':349.
" (inclined tunnel) " - - 4014 | 303
Embanlknent : ' .6,100 20 - -
Slope protection.(soadiﬁg) _m2 26,700 13 - -
Paveméﬂt.(relocation réad). " 4,700 a7 ~ -
Concrete m 1i;a40 1,095 10,640 1,4é2
Form work - w 27,570 | 285 2,630 . 27
-Reinforéement bars t 146 95 77 50
Steel support 4 17 22 | 223 203
Grouti_ng .(c'ement used ) t 24 6 - 161 53
Penstock pipes t 78:0: 1, 950 900 2,250
"Total 5,723

4,839

m-13
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