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PREFACE

The Government of Jepan, in reeponse to a request of. the Government

.of the Klngdom of Nepal, agreed to conduct a fea51b111ty study on the.,
'JKulekhanl No. 2. Hydro~Power Statlon Pro;ecﬁ and a - sbudy on the Kathmandu :;_)"
Transm15510n and Dlstrlbutlon System Proaect The Government of Japan .:r'
entrusted to conduct these studles the Japan Internatlonal Cooperatlon o

Agency (JICA)

‘E The JICA, reeogn1z1ng the 1mportance of these pro;ects in the Soc131
..and Lconomlc Development Plan of the country, dlspatched a 14 member: :
survey team headed by Mr. Masahlro Fuchlmoto (Nlppon Koe1 Co ) Ltd ) to
Nepel to cenry out_the.studles_from Novemberd18 1977 to March 24, 1978

A report on these studles has now been completed after fnrther

_ work in Tokye for subm1551on to the Government of the- Klngdom of Nepal

_ I hope thls report w111 prove to be useful for the eleetrlc power
‘:development and elecﬁrlflcatlon of Kathmendu valley in “the . Klngdom of

Nepal
I WlSh to express my 51ncere thanks to the persons conoerned of

Hls MaJesty g Government and ‘the. Nepal Electrlc Corporatlon (NEC) for

: the1r cooperetlon 80 klndly extended to “the. Japanese survey team

”'Jannar§-1979-,e

.:';Shlnsaku Hogen
- PRESIDENT - s :
”?fJAPAN INTERNATIONAL COOPERATION AGENCY,Qi:ei




January, 1979

oM, Shlnseku Hogen :
Pre51dent ' ' _
_Japan Internetlonal Cooperatlon Agency

Tokyo, Jepan

Dear Mr. Hogen,

. LE"'r*i-Ee OF .TRANSMITTAL

. We are pleased to submlt to you the fea51b111ty report on the

. Kathmandu Valley Dlstrlbut1on Network Progect 1n the Central Reglon
of" Nepal In the report are. fully 1ncorp01ated the ddVlceS and Sug— }'
gestlons of the authorltles concerned of the Government of: Japan and
”your Agency as well for “the formulatlon of “the: above—mentloned Proaect,
and aleo the oomments ralsed by the M1n1stry'of ¥ater and Power. of

H1s Magesty s Government of Nepal durlng the technlcal d15cuss1ons
'on,the draft report held at Kathmandu in November and subsequently,

“at Tokyo in December 1978 fPor 1ts flnallzatlon.

' The Centrel Nepal Power System covers Kathmandu Valley, Hetauda~

-BlrganJ corrldor and thelr surroundlng areas 1n,whlch most of the pow_p

'f'er demand in Nepal is- concentrated " And, Kathmendu Velley is 1nter—'

'_.:alla, the largest power consumIng center 1n the. Country. In thlS"" o
jVe,lley, the pent—up demand has been cont1nuously expanded and the
'-shortage of power Supply has become more ser1ous in the reeent few :
- years. An thls llght, it 1s most essent1al and de51rous that the |

";ex1st1ng power dlstrlbutlon network in the Valley be. relnforoed and _
'1mproved 1n parallel w1th the 1ncrease of the system s: power generat— f;
‘1ng fa0111t1es as scheduled 1n order to fully meet the future grow1ng

.power demand of the Velley as . forecasted in thls report



:'Ie fhe-repeft we have planned out the stopu1se development
i.e‘ the first end second stage sohemes.; The flrst etage scheme -
-contemplates to meet the future demand. of the Valley 1n and after.a;
1985/86 and the Second etage in and after 1990/91 The estlmated R
_1nvestment cost w111 be US$1 200 6 x 103 equ1valent 1n the flrst
'stage scheme and USSI 992 2°x 10 equlvalent 1n the second stage
scheme 1nclud1ng the respeetlve 20 percent contlngen0y on Auguqt _

_1978 prlce level

' According td our ecohoﬁic.stu&y, the average energy rate ai
the consumers'.end after: reallzatlon of the PIOJect would - be US
::m1]1 49.3 equlvalent Wthh_lS rabher hlgher_as compared. with- the
present average power tafiff‘of:ohe—CehtfelfNebél PoWer:SYStem; _
Tt is,-however,:still far lowef than thoéeEenergY f&fes genera11Y1:.
::aceepted”in £hé other south—east a81an countrles The acﬁuellpowerﬁ
tariff should be d901ded taklng due: conslderatlon of fare return
for the combined power supply and dlstrlbutlon system of both the

ex1st1ng and new power systems

In view of the 1mportance and urgency of the Progect for the
power development in the Central Nepal s well as for 5001o—econom— ;
| ig development of “the country as a whole, we recommend that His Magﬂ.
'esty s Government of Nepal would consider to take up the Progect for :
1mp1ementatlon wlth top prlorlﬁy._'_-'

. We wish to take thls opportunlty to express our 51neere gratl—_

 tude to your Agency, the’ Mlnlstry of: Forelgn Affalrs and the M1nlstry
of Internatlonal Trade and Industny, the Embassy of Japan 1n.NepalQ e
‘He alse wlsh to express our heartfelt gratxtude ta the Mlnletry of:

eWater ‘and. Power and other authorltles concerned of Hls Magesty B I

Government of Nepal for their. close cooperatlon and a581stance ex—,_ R

;tended to us durlng our. 1nvest1gat10ns and study

. 'Very truly yours,_:--

,Mesehlro Fuchlmoto v
:_Team Leader L
_Nlppon Koei Co Ltd.
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SUMMARY

The Central Nepel Power Syetem (CNPS) covers Kathmandu V&lley, thé'h'
Hetaude—Blrgan corrldor and thelr surroundlng areas where most.of
the power demand of Nepal is ooncentrated The Kabhmandu valley has
a concentrated populatlon of about 640 thousand in 1975/76 and such
is the most 1mportant area.in. the country from the v1ewp01nt of
admlnlstratlon and eeonomy ' It is- reported thet an annual popula;"
'_tlon growth rate ‘in the valley is about 3.5 % compared w1th 1bout
2.2 % for the whole of Nep&l Thus, it is olear that thls area is ..

growrng ‘much faster than the other areas

The area covered by”the’CNPS has”beehﬁelecﬁrifiedwto efhiéher dégree
-than the other. areas, but it stlll has lerge numbers of unelectrlfled
domeetlc households as well as. waltlng 1ndustr1a1 and commer01al _
consumers. Seventy-four (74) per cent of the enelgy'demand in the. -rhf_ _
whole of Nepal was consumed by the CNPS in 1975/76 and the consumptlon.ﬂ.'.
in ‘the CNPS has been 1ncreastng at - an annual growth rete of 22 4 %

on the average during the Tast ten years ‘from 1966/67 through 1975/76
The Kethmendu valley ocouples ebout 85 % of the total" energy con— -
sumption of the CNPS. ~In the CNPS, about 60 % of energy ﬁéédhrgzﬁj :
doemstlc consumers and about 20:% by 1ndustr1a1 consumels in 1974/75
'_and 1975/76 The number of domestlc consumers in the CNPS has been
'1ncrea51ng at an annual rate of 15.6 % on the average durlng the 1ast

ten years from 1966/67 through 1975/76

."The energy for the CNPS is. produced and d1str1buted by the Nepal

'Electr1c1ty Corporatlon (NEC) Wthh 1s a governmental corporatlon

"eThe total capa01ty of ‘the current generatlng fa0111tles of CNPS _ﬁ

operated by the NFC 43 586 kW in. 1976/77 It con81sts of 34 590 kW

of hydro power plents and 8, 996 kW of" dlesel power plants ‘ In &ddltl@ﬂ,r'fﬁ

the Electr1c1ty Department of tl Nepalese Government other prlvete_51__f‘

'factorles operated the genelatlng plants of eggregate 5 325 kW con51st1ng:-ﬁ

of 30 kw of a hydlo plant and - 5 295 kW .of- &1ese1 and steam plants '5f'”':

';h New power connectlons heve been decreased by NLC due to the shortage

. of the power supply capa01ty, 1nclud1ng both the generatlng fa0111tres

”and d1str1but10n systems durlng the recent féw: yeers



The energy loss in the transmlsslon and dlstrlbutlon systems had been

:con31derably hlgh level It w&s about 30% in- 1975/1976 Such hlgh

_energy loss is supposed due to such phy31cal losses as small 31zed

conductors, an inaccurate meterlng system and also lllegal use of

the energy.

The' power demand forecast up to 1990/1991 has been worked 0ut in. the'
‘f0110w1ng fOur categor1es:' 1) domestlc '11) 1ndust11a1 111) commerC1al.5

and iv) oﬁhers;

The- future pDWeT demand for the Kathmandu,valley is forecast based on -

“the’ deta1led ana1y31s of the pdst nower records, 1ndustr1&11zat10n

plan and of trend prOJectlon 1n view of social and economlc 51tuat10n

-'The tobal power demand of all categorles hab been forecasted and

summar1zed hereunder

‘DEMAND FORECAST

Hjégi : )  Peak Lo@d#(kw) C Energy.Demeﬁ& jHWh)

1976/77 31,370 86,570
78/79 38,480 108,530
“8o/8y N '47;y1Q S :138 670
Ry S 54,660 179,570
gasgs  e4,870 . 239,340
86/87 © 79,350 313,160
:'SEZSQ*: C U 101,230 o 399,480

90/91 . 126{640’-_'_ 499,760

'.To meet the 1ncr9331ng demand the Kulekhanl No 1 power statlon is

now under constructlon with the target complet1on set in 1980/1981

In: addltlon, the Kulekhanl No. 2: power statlon is planned to be

.completed in 1985/1986 for 1ncre351ng the power supply capacxty to .'.

_meet the future growlng denand

In regard to these power development programs, the 1mp1ementat10n"

'_programs fer the exten51on and relnforcement of. the ex1st1ng d15t11bu—'

~tion sybtems in the Kathmandu valley is scheduled in two stages,

- il -



the demand upto - 1990/91

that is, the flrst btage is- planned to meet the demand for the
"Kulekhanl No 1: power statlon and 1985/86 and the second stage for

The proposed plao”of'the'project.is summarized.as follows: -~

1)

2)

First Stage

‘a)

b)

s

7dif

'__Dlstrlbutlon transformers PN e

. VNew and renewed 400/230 A 11nes SRR

Transmission line

11 RV TEHE  vrneennneseeramanbibinesn

Distribuﬁion systemr

New and renewed 11 kV lines ..,.,;..f.
Distribution transformers . .i...... cas
New and renewed 400/230 V lines "......

'Sécond'stage':

a).mTronsmiSSion'linés
.New_66.KV'iioést ............;..,.,;...
:Improveméﬁﬁ:offload i _
:'diSPotohing system i ol e eaaaan
¢) Substations
VNéw;sﬁbsté{iohs .
" Extension of substations e L
Distribution. system

New and rénéwé&’ll'kv;linés' e ieedes

3 km

185 km
T2, OOO kVA

180 km.

13 km

220 kKm
83,000 kVA -

-220 Km.

_The construotlon schedule of the proposed systems w111 take about

two _years from the award of the. contract for the flrst stage and

'three years for the second stage.

The completion of the works is expected as foiiows;

CFirst stage (...coaiaoinn, W e e

Second stage vo.iineaeseaasiiis e “

- iii =

end of 1982
end of 1985



.97

10,

The constructlon cost of the pPOJeLt is estlmated at Ub$12 006 m11110n
for the flrsb stdge and atb US$19 922 m11110n for the second stage in

" the price’ level of August 1978 as summarlzed hereunder
7(US$1'000)
:First Stege_ BT _: Second Stage
Foreiéﬁf © Local Porelgn : Locel
_Currency Currency * Currency -~ “Currency . .
/L system o183 10 - 928 107
Substabions - - 2,242 457
D/L system - 7,622 965 8,906 1,115 :
Engineering ' 1,310 164 1,380 193
Contiﬁgeney i ©390 ¢ .49 ' . '600 84
Escalation . - 1,137 176 3,382 . 519"
Total: _ 10,6420 1,364 17,447 2,475

The evaluated average power rate at the consumer end, on the assump—
tlon that the power for the- planned dlstrlbutlon eystem be supplled
from the Kulekhanl No 1 and No 2 power statlons, 15 US$0 O493/kWh.

' This value is hlgher than the current average power tarlff but is
'1ower compared w1th the generally accepted power tarlff in the
' South—Eastern A81an countrles, belng US%O 05 to 0 07 per kWh. - Thus,

]thls progect is economlcally'f9331b1e

N & A









- 'SECTION 1-

INTRODUCTION .

'The Kathmandu Valley (Kathmandu c1ty and its eurroundlng area), hav1ng_
populatlon of about’ 640 thousand im 1975/76 is the most 1mportant .
erea in the country from the v1ewp01nts of admlnlstratlon and economy
~and such as. thls ‘area hes been electrlfled to a h1gher deg:ee than the _-~u
rest of the country ‘ The power system 1n the Kathmandu Valley 15 a
"p&rt of the Central Nepal Power System (CNPS) whlch 15 the most 1mport&nt
power system in the Klngdom of Nepel, consumlng CNPS consumes about 74%
fof the eneray produced throughout “the whole of. Nepal end the Kathmandu _
.Valley occuples about 85% of CNPS. Though the Kathmandu,valley is the 3
Emost electrlfled area’ 1n the country, there are st111 lerge numbers of

'un—electr1f1ed households ‘and waiting 1ndustr1a1 and commer01al consumers.

jfae clectric power in GNPS is-generatedfdnd'distributed by.tbe.ﬂebai. o
.ﬁDlebtricity'Corporetioh.(NEC) NEC prepared ‘a “10 Year System Relnforce~'
_ment Plan” in. 1972/73 and has executed part of the relnforcement works
IW1th 1ts 1uterna1 funds. But s0 far, no remarkable progress has been ;

_ made malnly because an’ adequate amount of funds are’ not ava11ab1e

.'Acedrding to recent iﬁfofmatieﬁ, tbe”energy'demabd'in:the'Kethmahdu
:Valley has been suppressed due - to the shortage of the pover. supply
-'ﬂcapaC1ty and the capa01ty of- dlstrlbutlon fa0111t1es It 1s also re—
.ported that the energy loss in the valley is more than 30% whlch is

Yery hlgh L '

'_The potent1a1 energy demand 1n the valley is. eontlnuously 1ncrea51ng
e?et a’ hlgh rato" The " demand foreeasts llsted 1n Sectlon 4 reflect the_
pest tendency of the. demand 1ncrease by various consumer oategor1es and

_take 1nt0 account the expected demand of the potentlal consumers.. .

To meet such evergrowlng demand the Kulekhenl No 1 power statlon now .
under construct1on 1s to be completed by 1980/81 and the Kulekhanl No 2
"power statlon located downstream of the No.,1 power statlon is 1n the
-plannlng stages These two power stetlons Wlll relleve the present
.shortage of power supply and - save hlgh prlced fuel cost for “the - ex1stlng

diesel generators



However, the above power development plan. does not 1nvolve any progect
© for’ expandlng the dlstrlbutlon fa0111tles and w1thout the 1mplementat10n
of such &s a d1str1but10n proaect ‘the energy of the Kulekhen1 power

statlon cennot be utlllzed teo meet the 1ncrees1ng demand

Undert such 01rcumstances, the 1mprovement and exten31on of ‘the dlstrlbu—
tion ne twork in the valley is urgently needed to be 1mplemented before

: the completlon of the Kulekhanl No 1 power statlon.

S Thi's report exp1a1ns the ex1st1ng dlstrlbutlon network as well as the

demand forecast and recommends the dlstllbutlon network to ‘be 1mp1emented.-









SECTION 2

GENERAL CIRCUMSTANCES

2.1 Land and Populatlon

The Klngdom of Nepal lles along the qouthern slopes Qf the Hlmalaya ,-‘_t..

o Ranges. The country extends from North-West t0 . South~East belng sand—'

w1ched between Indla and the leetan Plateau of Chlna. Its reotangularu= .
- “ghaped land covers an- area of 140 797 Kkm? W1th an 800 km length from--'“-
o-East to West and & 130 km to 240 km width from North so South The land
is 51tuated between the 1at1tudes of 26 30' N_aod-30 15' N and the
longltudes of 80 E to 88 15' E. .

Nepal is adm1n1strat1ve ly d1v1ded 1nto 14 zones and 75 dlstrlcts.'_On o
the other hand, it is also lelded 1nto the- followlng four (4) reglons .
from the vlewp01nt of the balanced reglonal development, as seen in

'Dwg KD-1. | |

_(l) The Central Development Reglon (Kathmandu Development Reglon)
(2)1 The Eastern Development Reglon (Dankuta Development Reglon)
{3) . The Western Development Reglon (Pokhara Development Reglon)

“'(4) The Far. Western Development Region’ (Sulkhet Devolopment Reglon)

Each reglon covers 1and of 28 186 km , 27 804 km 33;191:km2 aﬁdp51,6l6 kmz

-.respectlvely.

The total populatlon of Nepal is 12 9 mllllon {1976), con51st1ng of -
var1ous races and tribes wh1ch derlve thelr or1g1nb from the- Indo—Aryan
”:group, the leeto—Burmese group, and the pure'leetan group. : ¥While the
respectlve subgroups of “the’ people have thelr own languages and dlalects,
'.Nepall (Gurkhall) is the natlonal 1anguage spoken throughout the country
:The populatlon is growlng at a. rate ‘of about 2.2 7 per annum whlle the o
fplncrease ‘rate in the Kathmandu valley is. about 3. 5 7 One thlrd of the?"n:
.populatlon 11ves in the Teral plaln and two—thlrds Tive in the hllly _ o
,areae N About 640 thousand 1nhab1tants (5 3 % of Nepal‘e total populatlon)hrp
_11ve 1n the Kathmandu valley, of whlch 60 % are concentrated in the towns':'

_of Kathmandu, Patan and Bhaktapur



2.2 Economx '

A w1de vmrlety of ollmate reng1ng from fr1g1d to trop1ce1 zones 1s_ .
c experlenced due o Nepal hev1ng the world's l&rgest altltude v&rlatlon._,7'
The Hlmaleya reg1on is hlgher than' 5, 000 meter in eltltude and.. hes.:' -
continuous snowPall, whlle ‘the 1owland of Teral has a trop1cal cllmate

"has the hlghest temperature of 44°C in ‘summer and no free21ng temperature

‘even in w1nter4-

”Agrloulture is. the malnstey of the Nepalese economy | About'937%‘of'

e_the populatlon are engaged in’ agrlculture and agrOﬂbased 1ndustr1es.

fThe GNP and GDP of Nepal 1n 1975, at market price, wvas Rs 14 802 m1lllon T

*end Rs 15; 740 m11110n respect1vely The ‘GNP per caplta was about

© U.5.$110 in 1975. Tn the ¥ifth Five-Year Plan (1976 80) ; agncultural

_ development commanded hlgh pr1o11ty env1sag1ng an annual growth rate of

Thls country abounds in water resources and’ proper utlllzatlon of such

_ water rebources would brlng about an economlc development thlough '
energy productlon as well as an agrlcultural development : The. hydro—"'
-jpower potentlal is. estlmated at 83y ,000 ‘MW of whlch less than 0 1 % are
“at Present utlllzed The three’ perennlal rlvers, the Karnall, Sapt K051
and Sapt Gandakl _hold some 90 ? of the total theoretlcal hydropower
potentlal of the country The magn1f1cent bcenery whlch is found most
_everywhere in the country, culm1nat1ng in the’ Hlmalayas, would also

_ prov1de great potentlalltles for the tourlsm 1ndustry, ‘the development “

Cof whlch would brlng a great contr1but1on to the netlonal economy

ZTourlsm contlnued to play a 51gn1f1cant role in Nepalese economy In
'1976 Nepal earned Rs. 189.9 million (about U.8. %16 m11110n equlvalent)

from tourlsm

Some dep051ts of mlnerals have ‘been 1dent1f1ed 1n Nepal 1nclud1ng

'magneblte and iron ore. Iron ore has been loc&ted 1n the hllls to the

B ‘south - of the Kathmandu Valley and the feas1b111ty of steel product1on

- from th1s dep051t is -at present belng 1nvest1gated.- Slzeable 11mestone'd:j

;dep051ts bave also been found But slnce most of the 1dent1f1ed mlnerals .

lie-in" remote and 1nacce531ble areas, the level of exp101tat10n is low
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: Wth 1mp10ved aocess to tho h111y areas, exp101tatlon w1ll no doubt ‘ _
incredse rapldly ' Alrhough only & small number of these. mlnelal dep051ts'”
“are 1dent1f1ed, it is hoped that it w111 make | contrlbutlon o the ecanomy.

'of Nepal in future

_bolests cover ‘an area of 5 mllllon hectares and over 40 % of thls totali:j
area is est1mated to be 00mmer01a11y exploltable Since foreetatlon is
now be1ng promoted by - the Mlnletry of Forestly,_tlmber and forest
resources w1ll be another 1mportant part of Nepol's economy, after.the'_f

-development of a tlmber 1ndustry has beén establlshed

The road system in Nepal was in qulte ‘a poor condltlon untll the early
'1960 5. But, at present the total 1ength of motorable roadq has reached
' [about 3 500 km, 40. % of Wthh arg metalled A notewarthy consﬁructlon '
is a. hlghw&y from Kathmandu to Kodarl at the border of Nepal and the |
leeban Plateau of Chlna, a hlghway flom Kathmandu to Indl& via BlrganJ
'whlch further ‘connects to- Calcutta. The East—West nghway whlch con—
nects the eastern and western part of the Teral Plaln of Nepal is ‘novw
under constructlon Aleo COnstructlon of a 28 km ring road whlch con-
nects the three m&JOI 01t1es of Kahhmandu, Lalltpur and Bhaktapur has .
;already beén completed and 15 now operatlng an: electrlc trolly bus serv1ce
B The completlon of the 105 km Lamosangu J1r1 hlghway, 52 km Dharan—
'hDhankuta hlghway, 406 km Pokhara Surkhet hlghway, and Dhanagadl—Dadheldhure'
_hlghway are expected to boosb the entlre economy of Nepal The com= ..
._pleted Kathmandu~Pokhara hlghway and Pokhara—Bhalrahawa road have turned .

: the Pokhara area 1nto one- of the maln tourlbt centers 1n Nepal

o Alrway transportatlon 1s another 1mportant e an of domestlc travel :f_~-
i Nepal The Royal Nepal Alrllnes Corporatlon operates 15 Commer—'_-'
h-c1a1 a1rports in Nepal The Tr1bhuwan Alrport in Kathmandu i's the"

.only 1nternat10nal alrport in Nepal

-'Almost all maJor towns are llnked wlth a8 w1reless network operatEd.
by the Government A mlcrOWave network ooverlng the whole country_

is’ now under construotlon 1n Nepal



~ The f1nanc1a1 qtatus of Nepal Thad . been sound. as 1ndlcated by a- steady 1n—
'crease of fore1gn exchange holdlngs amount]ng to U, 5. $140 mllllon equlva—
hlent in January 1977 : The balance of 1nternat1onal trade was a deflolt by
UL s. %73 mllllon in 1976’1977 and U S 858 mlll1on in’ the preV1ons year.'
Dur1ng the Flscal year 1976/77, exports totalled RS 1 168 9. mllllon 7 7 .
{U.5.893. 9 m1lllon equlvalent) and 1mports Rs l 987 2 m11110n (U 5. $166 9 -
-mllllon equlvalent) : The maln export products were rloe, malz, 0il’ seeds,"'
Jute, tea and da1rv ploducts Compared with 1975/76 total’ exporte dropm
ped by 1.4 7, whlle 1mports 1ncreased 0. } %

2 3 Power Supplx_ﬁystems

2}3}1_ Reglonal power supply systems

'-The productlon of electrlclty in: Nepal started in 1912 by Pharplng hydlo—' -
-electrlc power statlon haV1ng a capaclty of 500 kW In 1975/76 total 7
| energy productlon in Nepal reached to 14] GWH with’ totel 1nstalled capaclty.

"of 63 OOO KW, in addition energy of 25 390 MWH was 1mported from Indja

The compos1t10n of generatlng fa0111t1es in: the whole of Nepal in 1976/77
is roughlv 58 7 for nydro, 36 7 for. dlesel and 6 7 for steam unlts

The power supply‘system in Nepal is analyzed in four development reglons
_stated in Clause 2 1 for convenlence : Total 1nstalled capa01ty of the power
fstatlons and the energy productlon and consumptlon in;’ each region’ are shown

in detall in Tables 2.1 to ‘2. 3 Followlng is a discussion of each reg1on _

'(a) LCentral development reglon

The central . development reglon ‘is: composed of - Janakpur, Bagmatl and
: :Narayanl zones, Kathmandu, the capltal of Nepal -is"in Bagmatl zone
fand the KathmanduwHetauda—B1rgan3 corr1dor is the center of the

) natlon s economic act1v1ty

.Seventy-four (74) percent of energy consumed in the whole of Nepal
lls used by thls reglon and 1ts consumptlon has been 1ncrea31ng at:'
“an annual growth rate of 22 % on “the average durlng & perlod from
'1966/67 through 1975/76 Such energy is supplled by Nepal Elec- : °
l;tr101ty Corporatlon, by prlvatelyuowned generatlng fac111t1es and

- from Indla through 66 kV and i1 kV line systems



"Total Lnstalled generatlng fmollltlee 1n this reglon amount 1o

: 48 910 kW in 1976/77 compr1S1ng 76 % of the total. generatlng
- :faC111t1es of 64,244 kW in the whole of Nepal

Most of the energy supplled to this reglon is: consumed by Kathmandu
v&lley and although it ' still has a large potentlal demand lncrease,

accordlng to- 1nformat10n for the year of 1976/77 the demand had to

'be suppressed due to the low power supply capa01ty

To 1mprove the present 51tuat10n, new hydro power statlons are_

'under constructlon as follows.

Gandakl power statlon wsth 15 MW capa01ty whlch Wlll supply
_ energy to: Kathmandu area through a new 132 kv~ tzansmlss1ou
line wvia Bharatpur and - Hetauda
Kulekhani No.1 power Statiohi‘_with'GO MV capacity which is to

be supplied by the existing 66 KV double circuits line.

DeVigat pdwer station: with 14.4 MW capaeityfnear Trisuli.

~However, Sane the demand growth in-this reglon 1s very rapld

shortage of energy supply w111 oceur &g&ln 1n the. near future -even

' :eftel startlng eperatlon of the above new pover stat1ons

Bastern development reg1on

'In the eastern development reglon, there are admlnlstratlvely three

:zone%, i, €., Mechl, K051 and Sagdrmatha - The power for these zones

is d1v1ded into the follow1ng four systems
(1) Biratnegaf; baran ahd Rajhiraj syetem -
'-;(2) lBhadfeporf&nd Sanischare system :
(3)  Dhankuta system

- (4) iiemisystem'

.Total 1nsta11ed generatlng capa01ty 1n thls reglon 1s 8 800 kW 1n
'_1976/7? 1nc1ud1ng prlvate faC111tles, but thls 1s not enough to,
-meet the present demand Such shortage is made up by 1mport from

. the Indlan grld through Slrha, Regblreg, Blratnagar and- Bhadrapur.



Ae):

(a)

”Dhankuta system is supplled by a mlcro hydro power statlon of -

240 kW capa01ty, while, the Ilam system’ 1s Supplled energy by

small dlesel plants, In order to meet - 1ncreas1ng power demand and

'to save cost of high prlced fuel for dlesel generators, the Kankal

hydro~ and Mulghat hydro—power statlons are expecled o be developed.
to meet the regional demand and’ for supplv to the oentral reglon

through a new 1nteroonncct1ng transm1551on 11ne.

Western development reglon

" The western development reglon 1s composed of Dhaulag1r1, Gandakl

and TLumbini - ZOTeS .

fEnergy to Pokhara area.is supplled by the Pokhara hydro power statlon

" of. 1, OOO kH 1nsta11at10n Whlle energy to Tansen, Bhalrahawa, Taullhara,r .

Bahadurgang and Krlshnagar is supplled by small dlesel generators

o In addltlon, power is belng 1mp0rted from Indla bhrough Krlshnagar

='.and Bhairahawa.,

fTotal consumed energy in thls roglon in 1975/76 was Ty 790 MWH, with
_a peak demand of 3,060 KW, Seventy—flve (75) percent of total con—

sumptlon was supplled by’generatlng facllltles 1nstalled in the
reglon and the rema:nlng twenty ~five- (23) percent was 1mported from'

Indla.

Far western'developmentfregion;'

There are flve zones in the far western reglon, ice., Rapti, Bheri,

_Setl, Karnall and Mahakall.-.

':Nepalgana was the flrst town electrlfled in th1s reglon 1n 1965 by

'.the Baglshowarl Blectrlc Works The supply was dlscontlnued due tod“.”." E

'englne trouble 1n 1968 bt was resumed 1n 1972 by 1nstallatlon of
2 X 250 kW dlesel generators obtalned fron the Kathmandu valley

' Mahendranagar, Dhanoarhl and K011abas are. recelv1ng the requlred

amounts of energy from Indla Although these - twons have small dlcsel_r”

generators 1n total capa01ty of 780 kW those generators are kept as"

' stand by fac111t1es "A micto hydro power statlon with a oapa01ty ef

345 KW was eompleted in the Blrendranagar area by the Electr101ty

ITDepartment



nergy consumed in thls reglen tetelled 190 MWH.in'l975/76,
w1th a. peak démand of 1 200 kw A . : .

12.3.2 Organization of Electric Utilities

Planning ehd'eenstruction pover facilities ‘and sdﬁﬁ;} of energy in

Neﬁaleare managed by:the_undermeﬁtioﬁed:organizetlehsj

About 80 7 of the total generatlng fec111t1es in the whele of Nepal are now L

operated by the 10110w1ng ut111t1es, the eapaeltles of which are shown in

Table 2. 2.f The remalnlng 20 7 of the facilities are owned: by prlvabe.orgaﬁi—i'

-zat10ns

(a)

(b)

Yepal Electr1c1§y Corporatlon (NEC)

NEC is a governmental 001p0rat10n supplylng electr1c1ty to the central

: deveIOpmenﬁ reglon The electrie pover system covered by'NEC is ‘the

Central Nep&l Power System (CNPS) NEC has a total generetlng capa01£y
of 42,754 kW censlstlng of 34, 590 1 of hydro power and 8, 164 kW of -
dlesel power as of 1976/77 B The generatlng fac111t1es owned and

energy Supplled by NEC tetalled 6T % in 1976/77 and T4 % in 1975/76
:of the whole of_Nepal,: These percentages, decreased in 1976/?7 due

to the- shortage of pewer supply'capa01ty

-Electr1c1ty Department of Government B D )

B The Electrlclty Department 1n the M1n1stry of W&ter and Power is
-respen31ble for plannlng and 1mplementat10n ef the electrlc power

_develepment in Nepal

' Normally, E D hands over the developed f30111t1es, after comuf:

'.:m13510n1ng, to NEC or EEC (Eastern Electrlclty Corporatlon) . How—

ever,“some fa01]1t1es are stlll retalned to be managed by ED.

. In 1976/77 ‘ED eperated 5,471 kW f30111tles of hydre and dlesel

(,C).

'Epower stat10ns

_Eastern Electrlelty'Corporatlon (E E C )

EEC is a: puhllc eorporatlon eetabllshed 1n 1974 and is managlng the

: Blratnagar power system w1th dlesel genezators totalllng 3 146 kW

as of 1976/77, and also 1mport1ng p0wer from Indla.



(a) Butwal Power Compaqy (BPC)

BPC 1s a prlvate company partnered by ED orlglnally belng establmshedlf;”
to construct a1 000 KW hydroupower plant at Tinau Khola ';At]"

present BPC is supplylng energy to Butw&l ares w1th 1ts hydro power
plant of" 1 200 kW capac1ty,

2. 3 3 Povier. Exchange w1th Indla

- Power systems 1n the follow1ng towng . on the border are connected to the_e 
_ 1ndlan power : grld and exchange of power. has been made between Tndia .and e

; Ncpal under the agreement between both countrles

'Eaetern.regidn:g : 'Bhadrapul, Blratnagar & Slhra
Cenﬁrai'reéion':"e: ;Jaleskwar Malangwa, Gaur & Blrgang
Weefern.regiOn _ _:..Bhalrahawa & Krlshnanagar

_'Fer ﬁestere.reéiqn o K011abas, Nepalgang, Dhangadl & Mahendranagar



. Exchanged energy ﬁhrough those towns are summariZed below.

'(Mﬁﬂfufﬂ'

197TV/72 T2/T3T3/T4 TAfTS S T5/76

Imported Energy

R&Jblraa o B . S
‘Bhadrapur - BRI ST
Blratnagar;'" - 1,829 4,591 6,262 10,188 17,368

Eastern’
.. Region

Total (5 .. 1,829 4,815 - 6,585 10,384 18,100

'Jdndk?ﬁr;;'. : _ _ : : - o
“Jaleéswar . - 1. 112 .- 386 . 1,263
Gawr = . - 28 159 203 282
Malangawa . . - 1 20 146 156

- Central -
. Region

_'FPar Western

Total - 40 201 T35 1,701

‘Krishnagar - S AT 331647
Baivahawa = ~ - 188 843 1,191 1,730

Western
Region

Total o ~ - 188 990 . 1,522 = 2,377
Kpiiaﬁas ' - - _ - h_.v52' - 125
Nepalganj = 159 788 1,648 - 2,315 -
:Dhangarhl  3_' ' . B o= e ' ﬁ93 -'_ _375'

Region"

_Mahendranagar ' =  107 _ 'f—217‘.‘ . 360 3.

Total - 1590 U895 . 2,010 3,175

Grand Total . o 1,829 5,302 8,761 14,651 25,353

=Eipbrf} fr6rﬁ_Birganj' L 3'.f~f- 2,324 *j'3;7b2-5’ 4?621: _.5,940f

“ As seen in- the table,_lmported energy is. grow1ng at a: very. h1gh rate of

93 %] per annum on the average, while- exported energy is also grow1ng at-

-“the rate. of 37 % per - -annum.

LThe agreement for power exchange restrlcts 1mport to Nepal t0 be 13 OOO kW _

: and export +o Indla to be 5, 000 kW at maximum.



TABLE 2,1

'Year

“Eastern
Repgion

1970/71_'“

*71/72
12773
73/74

74/75

75/76
76/7T

TABLE 2.2 o

6,826, 93
T, 224 13

8,782.03
8y 806. 93

6,747.98
6,586.93
6,826.93

~ Central
Region

l Weéﬁérn
. Region

Far Western

Region

INSTALLED CAPACITY OF POWER STATIONS IN_NEPAL (kW)

- potal

36,118.12
37,114.12
47,428.12

47,928.12

47,808.60

©48,318.55
_'48 910. 55"

2,164.74
3,205,714
3,300.74

4,141.74

4, 027;00,
- 5,125.49

’5 400 49

703.4;?

45,134.24

723.45

l 069 OO
782 15

l 127. 15

763.45
. 763.45

CLASSIFIED INSTALLATIONS IN 1976/77 (kw)

47,630.24"
58,319.24

59,660.24
60,128.73

63,008.22"
.:64 245 12

Reglon"

Cla531flcat10n

.Western _

Far:

Eastern . Central

Regidh Régidﬁ; .'1Reg10n,

" Western
Region

Tofai'f'-'

'“Hydro

- ED

Diegel

Stean

1,024
.;,994

240
446

30 .
832

345
560

1,639

3,832

: Stegm

. Hydvo - 34,590 - - 34,590 . -
NEC Diesel. - 8,164 - - 8,164
Steain: - - - - -
. Hydro - = - - L= e
'EEC Diesel 3,146 - - - 3,046
. : Steah‘ - - - - L .'.
Hydro. - - 1,200 - 1,200
“BPC  Diesel. _ _ IR - -

OTHERS

Hydro .

Diesel
Steam:

3,574.933,694.55

1,400 -1,600 S 750

43249

222.15 17,924

-'12' o

3,750

TOTAL

Hydfo'“_
Diesel

_Steam

© 240
L T,166. 93
1, 400

2,024
2,426 .49
750 .

34,620 -
12,690.55
" 1,600

345

37,429
782 15 23 066

Sl
3 750_“:

.Grandfﬁotglf.

'83306:53

WA
w1

48,910, 5,400.49

1,127.15 64,245.12

NOTE:

.ED f.f
_ NEC s
e

"BPC

' Electrlclty Department

[Nepal Electrlclty Corporatlon

*f.Eastern Flectr1c1ty Corporatlon;'

Butwal Power Company
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*TABLE 2 3 ENERGY PRDDUCTION AND CONSUMPTLON REGIONALLY CLASSIFIED (kﬂh)

Reglon

'Eastern

.Yéar

wtorm

71/72

72/13

13/14

C T4/
15/76

Cont?&l

Energy Produced and Imported

-.Produced

Total

13,530,093

12,311,486
11,282,142

10,230,441
7,493,694
4 750 2)4

Reglon__

1970/71

:71/72‘
'72/73.
73/74

T4/75

75/16

Westeln

61 385, 502

69,311,756
186,101,787
101,372,834

115,064,711
128'749;462

Reglon

1970/71
- 71/72

12/73"
/14

74/75

T5/76

1, 193 642

2,647,956

. 33558,981

4,995,485

 Par—Western Reglon

"1970/71-'
evics

. 72/73
73/74

14/15
-75/76-

Whole of Vepal o

 1970/(1_
T2
T2/73
: 73/?4.

74/75

S T5/76

4 248,659
_'7 434 ;688"

176,;000
228,000
.342,950 \.
605,568

686,199,
,: 628;1?0¥_

16 28;,237';

84,499 198
101,285,860 °
_1i61457;562f.
128,240,155
141,562,574

()

Imported '

1,829,042
"4,314,980
6,585,725
10,384,429
..18;0991160 :

_22;285;052 _
-3,411,612
~3,886,107
4,239,403

1875900

1,522,502

2,418,701

159,005

1,820,042

5"2001835.
8, , 761,380
14,652, ;706

25, 393 313

/895,170
2,010,882
3,174,855

13;5303093'
Li4;1&9;528
116,097,122
:!i§;816;166
'117,87B;i23'
22,849,414

61,385,502
66,311,756
83,816,235
97,961,222
111,178,670
124,510,059

1,193,642

2,647,956

=.§;746,881.

5,238,756

6,517,987 -
19,853,389

176,000

228;0063_”
. 501;955 o
1,500,738
2,697,081
3,803,025

16,285,237
86,328,240
106, 486,693

125,218 882:
1142 892 861
166, 955 887

2_f’ll i

Eﬁeféy'

Consumed

Peak

_ Demand (kW)

12, 474 519f.

12,920,718

14'503*244‘
15, 065 6343."4
.l),87),414

19,581,928

43,547,562
.50;0971231
j59;448,923

76)573;369

82,358,055
87,217,579

827,260
$ 2,138,651
2,779,467
4,275,526
5,358,797
7,790,796

154,880
200,640
425,603

1i24?;753
2,226,207

3,190,652

i
65,357,240
77,157,297
 97,i62;2S2_
105,818,473
17, 780 955.

1ndlcates exported energy

13,360
3,397
3,822
;242 -
5,605

6,040

16,510

19,715
24,743

28,165
33,445
35,699

‘500 _
1,220
1,765
2,045
2,589
3,060

iiob:.
130
359
543

1,052

1,214

20,470

"241462 

130,689
34,995

42, 691
_46 013 |
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