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. 'PREFACE

. In.response %o the request of Hls WaJesty s Government of Vepal
‘the Government of Japan decided to conduct a survey on Establlshment
of Kathmandu Valley Electrlc Powver Dlstrlbutlon Network Ploaect and
entrusted the survey to the Japan Internatlonal Cooperatlon Agency _
{JICA). The JICA sent to Nepal a survey “feam from Jhne l9th to July
13th, 1982, ' o

The team had discussions_with the officials Cbncerﬁed bf,thé

‘Government of Nepal and cbnducted'é'fieid'survey'in Kathmahaurvailey.

After the team returned to Japan, further studles were made and

the ptesent report has been prepared.

R hope that this report wlll serve for the development of the_j
Progect and contrlbute to the promotion of frlendly relatlons between _'

our two countrles ;

I wish to express - my deep apprec1atlon to the officials:concerned -
of HlS_M&JeSt} 3 Government of Vepal for.: thelr close -cooperation -’

Jextended to the team.:

September, 1932

Keisuke Arita . -
Pre81dcnt ]
Japan Internatlonal Cooperatlon Agency
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SUMMARY

'_The:first phase ‘of fhe-fifst stage of{theikethﬁehdusilleler&ns;'
mission and Distribution Networlk Project was comple ted iin March, 1982
as scheduled, befoie_%he.commissioning of the Kulekhani No.l Power

Station.

_With the completion of ‘the Kulekhani' No.l Power Station,:this pro-.

ject is hew bEing esed for the deliveryzof the-increeeedfpdeer sepply,.

However, the dlstrlbutlon systems completed in: the f]rst phase
cover malnly the central and weetern “part of the Kathmandu Valley-=
The dlstllbutlon system in the other parts of the Kathmandu Vallev
the load centers 1n the eastern part and in ru1al areae, are still to:

be extended

At'pfesenﬂg'eVen'in the’Kathmandu'eiﬁy aréa; the-ihérééée of sup— .
'}ply capac1ty is requlred in order to meet the increasing pOJEl demand

Cand other 1ntent demands

The bCCODd phase of the First Stage Development of the Kathmandu
-Valley Transm15310n mnd D15tr1but10n Vethork PloJect alims - at the con=
':structlen of: the. remalnlng dlstrlbutlon system in the Flrst Stage

Development uhlch were. not 1neluded in the first phase of ‘the pro]ect

Dlscu551on was made w1th the 0ff1c1als of His MaJestv s Government;

01 \epal (HMG) for decldlng the set of prlorlty 1n view of the urcency Lo

eto reallse bhe dlstrlbutlon 11nes The total flaures of the selected

distributién eyebem for urgent 1mplementat10n are as glven below,

."(i)‘ell kV DGW‘eKtERSIOH —.:'_ o .f_ i : ':'J?O:S.km
:(2). Upgradlng of voltage and ronductor 3149 - :11f7 km
e (3)'.D1str1but1on transformer EE S *:. ; ::_12T;Q75 kYA o
.'(4}‘ 400/230 v 10h tenelon llnes ERT _ ."P-'.f144;53-km
:(5): Watthour meter and otners-—_ . R | 10§.
{6} *Walntenance tools: - _;'f:L : f"21'1¢t'
| “(%). Thapathall sw]tenlng stat1on - . e _ l’iet:



Necessary fund for the deballed deulgn, supply and electlon of the_
selected dlstrlbutlon system Wll] be LOVGled from Japanosa G0vernment
'.aidr However, local cur1ency necessary for'management and’ acqulsltlon

of rlght of wav ‘shall be alranged by MG,

The progect will be complebed by the mlddle cf Warch 1984'n§._ _
given. on Appendlt X tentatlve Implementatlon Prooram of the Kathmandu

:Valley Dlstllbutlon Network Ptogect Second. Phase of the Flrst Stage

By 1mplement1ng the above relnforcemenh prOJect of the Kathmandu
Valley Dlstrlbutlon bystem, the cenermted power of. the Kulekhan1 Vo 1
"power statlon w1ll be’ fully consumed and power: demand of the Kathmandu

Valley can be met ‘up o, 1985/86

The proJect w1ll 1nvolve re1nforcement and 1mpr0vement of the exm_
1st1ng aystem in the city areas and exten31on to rural aleab Whlch are
not supplled with pDWPl ot present U Thus, the power supply to waltlng
'consumers and to new. comlng consumexs w1ll be met ‘and serv1ce condltlons

'-to “the present consumers w1ll he oreatlv lmproved

The-. neceSSLtv to 1mplement the becond phase of the flrst stage of
‘the PrO]ect is qulte hlgh ~When the planned Pro;ect is. 1mplemented
. the complebed pxogect wlll 1mprove the power bupply bltuatlon in the
'Valley, enhanc1ng the llVlng standard and promotlng economlc act1v1t1es.'
1of the éapltal c1ty ' Prom such reasons the PrOJect is cons1dered to be

a worthmhlle grant —aid from the Government ‘of Japan to Vepal



INTRODUCTION . -







1. INTROﬁnnngg

As reported in the Fea51b111ty Report (Report Yo WPN CR( ) 78 79
: dated January, 1979), the Kathmandu Valley is confronted with setious
'sholtage of power supply capaclLy and 1nsuff1c1ent fac111tles 1n dls#
'trlcutlon ior the past several years The 1mmcd1ate relnforcement of;
:the power supply sysﬁems iy necessaxy in order to meet the consumers'*

demands weltlng f01 powel supply,'

=ThéfKﬁ1ekhdﬁi Nofl PoWer:Sfabion”wde'cohstructed to incredéerthe:ﬁoQGr

suﬁpiy'capaeityfih'the“V511éy.

For the' effectlve utlllzatlon ‘of the e]ectrlc pDWer to be cenerated 1n;f
the Kulekhanl No 1 Power Statlon scheduled for completlon by " the beolnnlng
of 1982, a fea51b111ty study was reall?ed to e\tend and relnforce the
x1st1ng transm1551on and dlstrlbutlon netuork 1n tho Kathmandu Valley.
 The Kathmandu Valley TranemlsSlon dnd Dlstrlbutlon Vetworh PrOJect aH.

it ois called w1ll be referred herelnafter as the'“PrOJect"

cAccordlng to the Feaslblllty Report :1t is recommended to melement the

PloJect stage—w1se, the flrst stage program to be completed by ‘the: com- —:d
- pletlon of the Kulekhmnl No. 1 Power, Statlon and the second stage program
bv the completlon of the Kulekhanl No, 2 Power Statlon ' '

_Stage progrmm in tw :

' However,_lt was: necessary to 1mplement the flrs o
. phases due to the 11m1tatlon of avallable fund The flret phase of the
-flrst stage of the Progect whlch covers the most lmpoxtant parts of the

Kethmandu Valley was lmplemented w1th the Japanese Government' gl‘ﬁﬂt aid
']to HMG ‘iR March 1982‘ in time for the comm1381on1ng of the Kulekhanl .

!Vo 1 Power Statlon

';The works completed 1n the fqut phase of thlb bbage are malnly'con—::f'
"centrated in the western part of the Kathmandu Valley They are not .
_suff1c19nt enough to dellver the power to the lomd centers ;in the eastern

' part. of the va]ley dnd othel rural aleas

'Undex such clrcumstances, HMG requested the Goxexnment of Jdpdn to 1m-'

'plement urgenth'the remalnlng porblons w1th some addltlﬂndl proposals



‘-In respanse tu thls quuest the Government of Jap&n had - d901dod bo
take up the SPCOnd ph&se program, and entrusted the JICA with the

-execut1un.of the PlOJeet

:JICA dlspatched a buslc des:gn study temm to Kathmandu f1om June 19: bo
“July 13, 1982 in 01der to survey the PrOJect area- and to dlscuss ‘the

o plan and ba51c deslgn crlterla w1th the offlclals of. HMG“,'

This report vas prepazed by - the: team on the ba31c deslﬂn and the lmple—l

ﬂ:imentmtlon progrwm as the resulfs of analy51s of ‘the’ data mnd 1nf0rmat10n .

obta1n9d through the fleld 1nvest1gdt10n and dlscu3q10n wlth ‘the officials

of 1 fepal

-
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:II,"BACKGRQUND

1. General Pbﬁequitu&tiani
In Vepml, ‘main 1oad centers are locatod ‘in’ Central Reglon,_ ” bf total
,energy 0enerated in Nep11 is consumed in Kathmandu, Phokhara and Hetauda—'

.Blrcang area Central Vepwl Power System (CNPS) is Jnterconnectlng

_‘these 1oad centers

E Table 2. 1 shows the past record of energy ceneratlon and-sales in
- CNPS 01 VEC L L .

,Table*2.1~a.Enefgy“Géﬁefafion and Sales in CNPS ©. ¢ .
| e e {(Udit:  GWh)

o : ﬁEHé%Q?JGédéfdiibn A o 'Ener§J §:1éi'
"Hydro' - Diesel - "Purechase’ " Totalit ”—-*fﬂ¥;%ﬂ;“£'

~Year.

o
I

1970/71 53,57
/72 6587 .
-79/73;; o 81.27

| f?3/74?._ 9571

74/75  108.66

C75/76 0 123.84
76/77 - 133.23
77/78  ©148.31
78/79 16669 .
79/80 18446
80/31  175.02

OB - e5.95.(22.9) 4653 (2605)
004 - 8127 (23.2) | 59.08 (26.9)
50— 96.20 (18.4)  64:72 (50.0)
89w 100053 (13.8) 75.79 (17:0)
o1 = 12485 (13.9) 8742 (15.3)
63 = 137.86(10.4) 0 9357 (- 7.0)
24 2§9o='-- 155.45“(12;0)'  ;-io4ﬂ#%§§i2§5j'_
07 9.20 3181,97f(1f}1)-f- i?ipié_(jT,OJf

)

)

o r A m. 0 C . 0.0 O

Rl

587 9.47 0 198.07(-5.1)  133.32 (=513

v

Note: -Figures in'parentheses show percentage increase over the

pfévious_yeaf;

_As qhown on Tdble 2 1, most of the enercy 'is supplled by the hvdro

;power btatlons

Althﬁugh total hydro potent1a11ty in whole Neﬂal 1S sald to be 83 m1l~r
lion k¥W. by a: prellmlnary estlmdte,.lnstalled capac1ty'of ‘the- ex1st1ng
hydro power stat10ns 15 only 110 My in total lncludlng Kulekhan1 Vo b

.powel statlon. %ost of them are: located 1n Central Reglon



. Howevel, all these hydro power stations, other than the Kulekhanl No.1l
power Stutlon, are lun-ofurlver type 4nd the avallable power: output.
'drops in the ulntel dry season, when the peak load becomes hlghest

‘as 5hown in Table 2}2,

__Table_2;2- 'Instal1ed & Genermtlng Capac1ty of Fxlbtlng
. _Power Stations in hathmandu Area

:Installed Generatlng Avallable _-'Annﬁdl.déﬁééat;-

L nito... . Capacity - ~.Capacity ~ oulputin ~ ing Capability
Power Biabions - +in kW - in kw _Winter in k¥ in MWH
A. Hydro P/S - T R »
L. Kulekhani = 60,000 - = 60,000 60,000 163,000
2. Trisuli’ - 21,0000 '18"000 18,000 . 105,120
3. Slnkesi 10,050 10, oso.___ " 6,500 62,726
4. Surajpura 15,000 .15 000 7,500 106,800
_{Gandak) o : S o ‘ L
Panauti | 2,400 2,400 2,000 6,123
| 6. Sundarijal 640 640 800 - 5,105
7. Pharping - 500 1500 ' 400" 1,364
:frotal‘ﬁyaro' 109,590 106,590 . 95,000 452,238
" B. Dlesel P/S . _ _ T
EE Mahendra 1,728 1,400
2.-Paban o 1,490 o 1,200 '
U3 Betanda o 0 l4,470°. 0 12,3000
| Total Diesel 17,688 14,900
- Gréhd:Toﬁﬁliﬂ iz%?éféﬁf ;'1215490:

1Slnce no new powel statlon has been constructed after the completlon of

the. guraqura (Gandah) powel btatlon an- 1978 the pover. supply capac1ty
Cof the system has been 1nsuff101ent to meet the arowlng demand '1n splte
._of the ettenSidh ‘of the Hetauda dlesel poner statlon by 10 MW capaclty

" As Shown on Table 2. 1 the energy Sales dne 1980/81 dropped to lB} GWh  ¢
_flom 141" GWh of, 19{9/80 Thls was causea by the Shortage 1n power supply
:Capablllty ~Abou't- 5% of “the Sold energy was supplemented by purch&se '

.from-Indla



On the other hand the dlbtrlbutlon system 1n each 1oad center had a]so
" been qulte poor, -being anuff1C1cnt to dellve1 the generated powex.[
No subbtanblal relnforcement had. been made 1n the dlstrnbutlon system -
in Kathmandu slnce Lhe first- 1mprovement in 1963 ..The serv1ce condi-.

tlon was very pool, belng unable to maintain. normal voltage and frequency

. and supply was frequently bhutdown due to faults on the 11ne% : The capa—

01ty of dlstrlbutlon transf01mer% was. also not suif1c1ent “to dellV91 the

required power.

Under such s1tuat10n, the exten51on and r91n10rcemcnt of the dlstrlbutlon- o

-system are serlously requlred to, recelve thc pover . from hulehhan1 Vo 1
power atatlon and effectlvely dlstrlbute it io the consumers, where '

demands are 1ncrea51ng



‘2;i_ Deﬁaﬂd'Fofaédst _
'Téblé EgBJahows the power demtnd foxecast in ‘the Kcthmandu valley
'pto;ected by NEG fox bhe pellod upto 1986/87 and modlfled by: the JICA:

‘Team for the perlod upto 1989/90 assumlng that the dlstrloutlon system

would:be relnforced as acheduled

Table 2.3 Pﬂwer Demand Forecast for
~ Kathmandu. Vﬁlley {1n kW)

1978/79'; S _36930 ST 458497
='f9/80_. o 40450 S ©50888
80,/81 43090 59600
,81/82" o 43090 65774:
82/83 53100 71313
83/84  e4110 77143
84/85 ' 74370, 84249
85/86 : 85500 © 91445
86/87 . 95800 . 99389
§7/88 - 107300 :

88/89 117600
89/90 129600

_Rémafk:"_Zl 'NEC forecast was given:frothEC_in Juﬁe, 1982,

~In theﬁabove;demand foreoast;-thg construction.of theiféllqwing poﬁér

" Source is cﬁhéidéfed to'supply powér_to meet the:demand gfowﬁh‘in_CNPS,.

Power.Station o .OutEut;f'_ .Comgleﬁibﬁ-f'i:..--Remﬁrks )
Devighat f.P.S. 14,400 k¥ 1984785 - - . Under constrichion®
- Maysyangdi H.P.8. . 66,000 k¥ 1985/86 - - Under. detailed

design

. Kulekhani No.2 H.P.S, ..32,000 k¥ . .1986/87 :Under detalled _
. T L : R d951gn under f;nance
by Japan '



-ijTable 2. 4 and Flg. 2 1 show the estlmatlon of growth of peak loads on"

 the outg01ng fpeders of each substatlon in Kathmandu.

'3Shbéﬁatidn.

K2

Lainchour

o
HP%#;ﬁ5f 
“_'Thgﬁaﬁhg;;
:=Béiaju_  

'VZChabéi

: Mahafajganj'.

“ Siuchatar -

0 Thimi

.irBhaktaphr

' 'Tab1e‘2,4

Peak Load Forecast of Bach Substatlon '
-in Kathmandu Valley

1980/81°

1984785

(Unit:

KW )

1%W%‘

.145353  .
10;750.

13 487f=f

_9,7)0'-
" 6,820

7,524

5,440

.- 6:116“
4,420 ¢
4,119,

2,970

1,080

2,582

1,860

1983783
18,687
10,430
4,630
16,026

6,680

11,001
_ 8,2.40_'; '

ol
7T
6,570
T34
5,340
4,939

2,630

7f5;3go-
1,736

1,300 .
‘.35oia,f5:
2,260

21,797
_;7’160_ g
S0
6, 370'*
19,4 443
9,850
12,831

11,355
0

ERT
10 560_-
?:9 320

j8,321

7,350

5,758
3,610

8,287
' ,7;320 o
Cdiess
1,790
f;3~514;; .
‘ 3, 100=._}

1986/87

fO

9,200
1273163_'f_ .
16,060
. 704;- B
F:9 350
6,505
74,6000
9,666
9,320
2,362
2,280

511 870

4,100
3,950

a5 a1
8,950
-O_:':

8; 110
_23 977’*"'
13,800
i4,26§."

12,110

10,970

18,670
19,680

12,200

- 12,650
6,220

12,610

  3;090_.'”

; ;5;340 '

Total

59,600

43,090

71,013
53,400

"84, 249
74,370 -

o

195,800 -

129,600
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As . for the 10&& shaxlng by each substatlon 1n NFC estlmatlon, the con—

'jstructlon of new llnes and feeders from the Lalnchour sw1tch1ng statlon,

twh1ch was newly constructed under the flrst phase of flrst stage program-”'

of the- Progect was not taken 1nt0 account Therefore the Team prepared
a rev1sed demand forecast far each substatlon con51der1ng the rearrange-

%fment of networks as proposed in the- ne(t sect1on

':*3(' P0wer Admlnlstratlon System :

_The 01gan14at1on,of the electrlc power admlnlstratlon system 15 shown in

o APPENDIX II comprlslnv the 01ganlzat10n chart of. the HMG Mlnlstry of

. ;Water Resources, Electrlclty Department (TD) and. Nepal Electr1C1ty

 *Corp0rat10n (VEC)

.'As shown 1n the oroanlzatlon chalt ED is under control of ‘the. Mlnlstry

:“of Water Resources The ED has ‘the’ respon51b111ty for the pldnnlln

‘*electrlclty supnly 1n whole Nepal and the executlon of constructlon of'
_electrlcal fa01l1t1es Such as power statlons, transm15310n llnes and :
._;substatlons 1 ED is, also dlrectly managlng the power supply svstem in'

the Far Western Reglons v

w”NEC has the frdnchlse to supply electriclty 1n the maJor portlon of

_jNepal the Western, Central and Eastern Reg1ons

The duty of the NEC covers only the malntenance and operatlon of the

etlstlng power statlons, transm1551on llnes, substatlons and dlstrlbu—3

'tlon.systems, 1nclud1ng power supply buszness to thelr consumers Thé

f_3development of ‘new power progect is not thelr respon51b111ty

c 4 Electr1c1ty Tarlff Rate N
"The current electr1c1ty tarlff rate 1s as shown in APPENDIX—III : The'i'

fltarlff 1s claSS1f1ed 1nt0 the follow1ng eight categorles

'Dbmeétid7Consumér3'f.

._'Industrlal Consumers R
-Commerclal Consumers

. Street nght

AU TR

RN N



Irr1gat10n and Drlnklng Water Supply
_Trdnsportatlon

" Temporary. Supply

SRR R

. Bulk Supply to India

.According tq_ﬂhis tariff, evénﬁfhe.fdté.forfthe dﬁméStic consumers is

only'o.4fto 0.5 Rupees“(equivalent to US$0.03- to 0.04) per unit.

Con31der1ng the fact th&t the fuel cost for energy genelablon bv dlesel
plant amounts to, 1. 5 Rupeeb per hWh the current rates seem not reason-

‘able for the sound management of  the pqwe1 supply OYgaan&tLOHSa

Accordlng to the annual report of NEC the bu51n353 fell down to-
deficit. in 1978/79 although 1t got back to proflt agaln in 1979/80 '
‘as shown below. (Detall is shown in APPEADIK IV)

e Wt V. 1979/80°
.:RQGenue' B : ' 40'954 o 49}298 625985
Expenditure 39 381 _ 55 81” N _‘45 898
.Egaiance. o o - 1 573 ' _-—6 514 . 17 08( _—

'(1u 1, 000 Rupees)

It must ‘be notlced that the expendltule in: 1979/80 extlemelv decreased
compared with, the prev1ous yea1 It_seems that the relnfprcement of

the dlstrlbutlon system_by VEC has_curtailed.the ekpénditure;"

.Undel such 81Luat10n, 1t w111 be 1nev1table to rev1se the tarnff in
near futuie, 0Lherw1se it w111 be dlfflcult for NEC to prov1de 50urce.:
for repayment of the constructlon fund of Kulekhan1 No 1 power statlon

'after it will be- transfered to NEC..

IR R
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1. PROJECT DESCRIPTION
1. General

" ED's proposal for requ1rement f01 1e1nfornement of the dlstrlbutlon
system was as shown in Appendlx V. Prlorlty study was made w1th the
0ff1c1als of HMG of Nepal referrlno $0 the prebent Sltuatlons of the
' :dlstrlbgtlon system and demand fpxca;L for_each of the area, on;each

"of the item included in the above proposal. A5 a Tesult the work
items to be 1mplemented under the second phase of the’ flrst stave
.program of the Progect were settled as 01ven in Appendlx VI “The ‘total ~

worlk 1tems of Appeudlx V are Summarléed as iollows -

1. New ll kV ;inef : o L - 98,89‘km

a) ~Overhead lime = B R 86.46: km .
b) - Underground cables S 12.43km
2.__Upgradiﬁgf0f voltage and conductor size’ = - : 27;§O‘km"“
a)-'Overhead‘line R o _ - ' 9,350 kem
b): " Undergiound cables 7 _ - 18.00 km'
3-_.DiSffibuficn.fréﬁsfofmeré' o . e 46,100IRVA ..
4. 400/230 V Lines =~ -~ . - o Cone 206 46 k-
a) Overhéad lines - ' - 'ﬂ01 46 hn- 
b) Underground cables - : SR . 5.00 %
5. Watthour:méter and”othefs - o B l_lot .
6. Maintenance tools = - D . 1 lot
7. one'new'ﬁe/li kv-substatian withféé'kv line . S 1§t

The 1ocatlon of each work 1s lndlcated DH the attached Wap -M'l'dhd M-2
and the 1e1at10n between new llne% and the ex1st1ng llnes is 111ustlated
on the atLached Draw1nu No. D 1 D-2, D=3, D~4 and - D -5 glngle Llue._

Dlagram of” Dlstllbutlon bystem '

Countexmeasures for av01d1ng overloadlng'ofiﬂuzK2substatlon were studled.'
Though the1e was:an idea: to. construct an addltlonal 66/11 kV’substdtlon,
it was’ dec1ded to e(tend and’ redrrange the - dlstrlbutlon network “and

construct a new sw1tch1ng statlon at Thapathall BY reallglng

- L4 -



such lmprovement, “the load of the K2 substatlon and “the Lalnchour s1th--
"Stntlon is expected to be llmlted to less than 12 MW until 1989/90 as

shown in Table é.4:

2. Detailed Discription

221 New 11 kV Lines

1) Nénnll.kV iinés:inﬁéifyﬂnréns nfnﬁafhﬁdndu; ?atan nnd“Bnnkfnnur.
In rééentfneafs, the number of consumers and pover requlrement
_'have rwpldly 1ncreased by the development of the C1ty areas, :

_Kathmandu, Patan and Bhaktapur In order to-lmprove ‘the service
cond1t1ons to consumers, the length of low tension 11nes should be
llmlted w1th1n a 1easonablo dlbtance. Fur shortenlng low ten51on,
: dlst11but10n llneb, exten51on of ll kV llnes and 1nstallat10n of -
dlstrlbutlon transformers are necessary "In addition,. alter the
.completlon of the Rlng Road and 1ts brarnch roads, construct1on:-
'Tof new. houses along the roads has been boomlng nnd many houses
are nou under constructlon Power supply to these:houses is also

necessarQ,

-The locatlon of the new 11nes and new transformers are shown in

the attached Wap M=2:

'_Total lencth of ll LV overhead lines is 24.5 Jm and length of

undexground llnes is 11 6 km.

2y ll:kV 1ine§”to:rural'areas.

_ Construct1on of newv 11 kV IIDQS is: requlred for thc power.supply to

.}rnra] areas that are now ‘not, electrlfled, Thele ‘are many waltlno
_consumels 1n these areds..'The number ofiselectnd arems to ‘be.
-electrlfled is 16 ‘and the llneS bomposed:of overhead llHEb of
33.(-km_nnd.undergroundfllncs_(rlng_llne_cr0551ng only) of 1 km in

“botaL. :

. Vecessarv numbel of trman01m91s w1ll be.instalied:at nnitdhlé‘]”;

plnces For feedlnﬂ to low ten51on llnes



252 Upgrading of line voltage 'and condﬁdto%

The dlstrlbutlon Systems of 3 3 kV ex1st only 1n the old town areas of
'Kathmmndu and Patan. At present the power: is supplled through the: tlo
tlanslormers of 11/3 3 kV 730 KVA. capa01ty, two sets in the Pmtan area

and. nine sets 1n the Kathmandu area.

In the Kathmandu area, some of 3 3 kV 11nes Wlll be oraded up to 11 kV
- and larger 51ze conducto1s will be used for 1ncrea51hg the power supply
dcapaC1ty Thus, the 1oad of the t1e transformers w111 be ehanoed over
to direct supply from 11 kV lines. The. location of 3.3 kv lines o be

changed over to 11 kV 11nes shown in Draw1ng No.: M-2.

There are also some’ 11 kV lines whose conductors will he'replaced_iith

larger size ones in 6rder to increase the power supply. capacity.

‘Total 1ength'of'such_impromement is 3.0 km of overheadhlihes'and 4.8 kn

of undeérground 1ines.:

In. the Patan area, all of the 3.3 kV 11nes w111 be graded up to 11 kV
At the same tlme, the sizé of conductors w1ll also be graded up in order
to 1ncrease its. power supply capa31ty The total 1ength of lines is

0.2 km. of oveérhead line and 3.7 km of underground oables.

2-3 'rlntereonnection Lines

In order to';mprove present power supply'condltlons, the f0110w1ng

lnterconnectlon 11nes will be constructed.—

1) ChébelQGokafna Linéshﬁi
At present, power to the Gohalna and Sahhu areas are supplled from'
_ the Sundarlgal P/S -This’ power statlon is operated malnly by the_f'
“water dlscharge of the drlnklng water to the Kathmandu Clty, however
the output of thls powel station is not eufflClent for .power. supply
to these areas. The pover supply for these areas Will be letChEd
and w111 come from. the Chabel S/S 1n order to 1mpr0ve supply '
condltlons to these arean Refprence is made to the slngle llne

dlagram in Draw1hg_Vo. Dn
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' Pataanepal Radlo btatlon

T
D

 The broqdcastlng btatlon of Radlo Vepal is rece1v1ng power from
'Patan b/S through Godawall dlstrlbutlon llne wh1ch 1s extended to

w1de rural area.

The broadcastlng statlon has sufferod 50 many times from dlstulb»
ance due ﬁo taults of the dlstrlbutlon line. The power'supply
cmn be changed over to rece1ve the _power dlrectly from the Patan
b/S bv ekten510n of a sh01t length of. etlbtlng dlstrlbutlon as

.bhown 1n Flg 3 1.

3) Bhahtapur~8anqa Llne

The Sdnca v1llage 13 IOCated in the eastern suburb of Bhaktapur  .
~along the Arnlko hlghway CAt present the power to thls v111age H _
s eupplled from the’ Panautl P/S w1th “the 11 KV dlstzlbutlon Yine -

oi about 20° km ln length : Bhaktapar Sangd 11ne is: planned in order

to 1mprowe pOhPl supply condltlon% to the Sangd vlllagp ' The exist—
1n0 11 KV llne from Panautl P/S wlll be used to the eastern areab
' ouch as Banepa Dhullkel, ete. whlch_are-putslde_the Kathmandu,=.

V&lley.

' TheVreqﬁired'powér in theivalley'had better be supplied frbm the
thhmandu Valley' system but ﬁot'from oﬁtéide' ‘Acéording'to'this
prlnc1ple, the easteln area of Bhaktapur 1s planned to be supplied

_powgl.f1om the Valley system, by_extendlng from Bhaktapur;ﬂ
-Bv-qﬁch etﬁénéﬁbh,of ll'RV-s#stem;fpowef supply cdndiﬁiOnS in_the
dstern end drea of the valley n1]1 be much lmproved Reférenpé

'15 made to 51ngle llne dlaglam in Drahlng N ) Dm .

The" toual length of the 1nterconnect10n lines is: ll km;, and all

of which are ovelhead llnes.-'

 3“4' :'Rearfin&eﬁént follikV"éutgoﬁhgfliﬂéé': '
”:At:pre$én£ the Jawalakhel llne 15 supplylng power to wlde area ln the e

western parts of Patan cltyf Wany houses .are nov’ under canstructlon

'I—' 17."':'



in the western area ‘along the rlng road and the capa01ty of the exlst— :
- .- ing line seems not enough for supplylng to 1ncrea31ng power demand in

the area.

In older to meet such 1HCTEdSng power demand, it wds pldnned to dlvlde
.the supply area A new lzne w1ll be constructed for power supply to’
Pulchok and Kopundol areas. - The exlstlng llne w1ll be: used for power
1supp1y to Jawalkhel Santa Bhawan and Sapena areas. _ The new ‘line w111

' conslst ‘of an underground 11ne of 1 9 km w1th an overhead branch 11ne of

0. 141<m_

_ In relatlon to the construct:on of the Thapatall sw1tch1ng statlon, the‘
constructlon of an ll KV 11ne between the Teku S/S and the Thapatall
sw1tcn1ng statlon, requlre the 1nstallat10n of swltches on the 11nes ‘and
'Lealrangement of the existing 11 kV' lines near the Phapatall SWltchlng

‘statlon

2-5 _.‘Extensiou of 400)230'V:10w'ténsi0u lines

The extenSJOn of low tension llnes is requ1red 1n the’ 01ty areas and ¢on-
UU1uct10n of 1ow tension lines. 15 requlred in the rural areas for dell—'

Jerlng pover to scattered consumers.

Hoﬁeﬁer, it is poted that the scope of works of this_projecﬂ“isrlimitéd
only +to eunstruct'distribution lines, but neot incluﬁe“the.érection of .
the‘drop'wire.to.ﬁhe consumers .

The tot&i.lehgth of 15& tension 1ines is 144.8 km;'237km:in eitv areas,

: }c n. of overhead lines and 5 km of underground Cables and 121, 8 km in

" rural areas, overhéad 11nes only.

.2—6lﬂ Censtruetion of Th@pataii switcﬁing Sfation -

At uresent the K2 S/S is heav11y loaded and fulther 1nc1ease of 10ad is

expected 1n future In order to cope with the load 1ncrea5e 1n the

e central Kathmandu, relnforcement of power supply capa01ty to thls area.

is quulred Eor thls purpose two countermemsures were’ c0n31ders, one .

is to construcb Thapatall bwltchlng dﬂd to shift a part of the K2 bubatntlon
load to thls Swltchlng atatlon and the other is to construct an. addltlonal

66/11 kV substatlon of 18 MVA capacity at K2 or LdlnChOUI substation blje. o

. _:18'; :



As the cheapest solutlon, the constructlcn of the Thapatall subatatlon

© was proposed The pOWOl o thls sw1tch1ng station w1ll malnly be '
supplied from the- Patan substatlon by the double c1rcu1t 1L kV lines.
through the Teku substatlon The Slngha Darbar, Trlproswar and Kopundol
areas w111 be supplled f10m thls stat1on : Thus, load- of K2 S/S can be
greatly decreased and the present fa0111t1es of the K2 S/S will meet

the power demand up to 1989/90 as seen,ln Flg 2= la

-Another merlt of constructlng the Thapatall swltchlng statlon lnstead
of constructlng an add1t1onal 66/11 KV substation is the cffectlve
utlllzatlon Jof ex1st1n0 and planned substatlons arcund Kathmandu as

mentioned below:-:

1} Sluchatar substatlon :

The 1nstalled capac1ty'cf the Sluchatar substatlon is 36 MVA but |
fthe present 1oad is 0nly'20 MV4A, being llmlted by the capa01ty of
the- ex1st1ng 11nes ol Secondary 51de _ Under this condltlon, if an
addltlonal 66/11 kV substatlcn is constructed in ‘the center cf -
athmandu, one set cf 18 MVA transformer at the Sluchatar S/q w111

o not be used effect1vely for a long time.

2) Patan substatlon .5

.The present load cf the Patan S/S is about 13 MVA, 'whlch will
decrease apprec1ately if this 66/11 kV substatlon is. constructed

due to the decrease of the pover £low of the 11 KV line to the

'Teku S[S : Thus, the present 1nstalled capaclty of 48 MVA (2 x 18 MVA
e'i2lMVA) will not be utlllzed for a long time. '

3) 'vew Chahel Substatlcn :

_ The New Chabel substatlon 15 under constructlon to rece1ve the output
.':of the 14 4 MW Dev1ghat Power Stdtlon under ancther pro;ect Tnough
.the plan of the 11 KV dlstrlbution system is uncertaln, 1t seems
nthat thls substatlon has some allowance to supply power to the C1ty o
center area in addltlon to supplylng the 11 kv Chabel S/S Thesc
allowance may ‘not’ be able to" be effectlvely ut111zed 1f this 66/11 kv

_substatlon is constructed
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T 2=T Distribution transformers

Distribution transformers of 97'075 kVA in tbtal ﬁill be supplied ahd'
”1n=balled malnly for 1ncreablng power supply capa01ty in the city area

.and for new power supply to Iural areab.

2=8 Watthour meters and others

Watthour meters of 9 630 nos:in total w1ll be supplled but their 1nstal—
11t10n w1ll be done by the Nepalese 51de

50 se£s'bff11 RV'segtibﬁalizing'swiﬁéﬁes and 600 sets of 11 kV cutout

‘switches will a1§6‘be Supplied.

2-9 Maihtenance‘tools

'ﬂalntenance tools as llsted in Appendlx VI will be supplled for malnte—

nance. of the distribution llnes after completlon
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TY. BASIC DESIGN

1. Basic Desiéﬁ‘Poiiey

Systom constluctlon isg pldnned so as to be able to dlbtrlbute the power
recelved at each substatlon effectlvely to each load p01nt The route
of lines and the locatlon of dlstllbutlon transformers are seléctéd'

taklng 1nto account of the present 51tudtlon as well us the future exX—

ten310n of the res1dent1al -and 1ndustr1al area%

.The 31ze of conductors 15 d901ded taklng 1nt0 account: of the voltage drop
- and’ Ioss by the 10ad curlent of ‘the 11ne The capac1ty of dlstrlbutlon

transformers is selected to. meet the load in each area

Prlnc1pally, in the system de51gn, the practlce and standurd applled in
the NEC system are to be referred to.

-tFor materlals and equlpment to be pr0v1ded under the prO}ect Japane;e

btandardq or equ1valent are to be applled

_ The des1gn crlterld are denerally in accorddnce w1th the crlterla applled-
.on the design of. ‘the facllltles prov1ded in the first phase 1mplementat10n"

of the plo]ect

2. Basic Loads to' Conductors and Supportsr

. Maximum wind pressure on conductors, poles, etc. will .be taken as follows:-

1) conductors:” 35?kg/m on :the project area
'2)’ Subporté{ o hg/m onlthe'pfdject:aréu
3) insulatursﬁ"' 55 kg/m Ou the prdjeci”area

. The dLOVementloned wind pressures,. wele Obtalned ba31ng on the w1nd velocity .
-.of 35 m/% spcc1f19d in BS belng wpplled ln Vep11 : Although the e\tlemely
highest " w1nd veloc1ty recorded in. Kathmandu lntelnatlonal alrp01t wab,

52 Knots (equlvalent to 26! ?5 m/s) the veloclty of 25 /s for the d951gn

of dlstrlbutlon llnes 15 cous1dered to be- reabonable

.-



Acooldlng to the record on. the elimate in KaLhmendu durlng the period of
196 =75 sh0wn on APPFNDI?«VII the hlghest and lowest air temperatuae

_1n Kathmandu are as . shown below.

:l)rfmonthly meaﬁﬂmaxlmum iemperature: 0 29.57C
.é)d-exfreﬁely'ﬂdéﬁeef temperafureen .t”'i :'36:600:.
_3)':m§n£h1§ meeo.mdoigoﬁ‘temferafdre:" ,'._1.500
fg)'ﬁertfémely lowestVtempefgﬁureif SRS B N

For s sag calculatlon of conductors, the max1mum‘bmperature of the conductors

wlll be assumed at 70°C" taklng into aceount of temperature rlse due to

"*current flow under the recorded e\tlemely hlghest air temperature and -

temperature rlse of the ‘wires under the dlrect sunshlne

The recorded extremely lowest air temperature was mlnus 3.3%C in December,
'whlle the hlghest w1nd veloc1t} was recorded in Aplll Since the exblemely
1owest air temperature and’ the hlgheet w1nd veloolty wlll not occur 51mul—
tdneously, the mlnlmum tempelatUIe of the conductors wae assumed at 0° C

~ for’ sag calculatlon

3. Details of Facilities

3217 S'Enorﬁe .

'The etlebing aupports are made of steel tubular poles,'concrete poles and

-_;wooden poles Supports for th1s progect will be made of steel tubes for
easy transportatlon 1nd erectlon Slnce brafflc roads from Raruel to
'Kathmandu llmlts the allowable maxlmum 1ength of calgo to about i m, ‘the

poles will be devrded in three pleces whlch Wwill be JOlntcd by conventlonal

' weldlng at the’ 51te.
.'Deeign criferde‘for:theféieel tﬁouler poles erezae follows:—
1) Span Length
':-The mawlmum .span length for 11 KV overhead llnes w111 be 130 m,

'however most of $pan length for. new dlines will be 90 to 80 m in -

-acc01d1nce w1th the results of fleld burvey by JICA' teem.

_stdf



2)

3)

4)

- 5)

6)

Ground ‘Clearance

-Standard ground clearance of the conductors to be aﬁpliéd are -as

Tollows:—

11 kY- 400/230 V
Roéd crossing 6.0 m 4.8 m
“Along road 5.8m. . 1 4.8m
Other areas. -5

2m '4-8-m

Coﬁductor-Afraﬁgement

Conductors fﬁr_the 11 kv oveihéad'lihes will be_efeciéd.;n trianguiar '

configuration with-approximate1y 120_cm spacing as shown on Drawing

.No@-D—S.

.Safety‘Factor 

Safety factozs for mechanlcal stlength bhould be more than 2.5

agalnst the ultlmate strength of steel poles

Soil Bearing}capacify

8011 bearlng capa01t\ for pole foundatlonq w1ll be assumed as follohs

referrlng to the fleld tegt results carried out ab Sluchatar and Patan

substatlons under the Kelekhanl Hydroelectrlc Project.

' 2
Ultlmate bearlng capaCJty 40 t/m
Angle of repose of 3011V' : _90 degrees
Unit weight'of soil: t/m
_._sze éflﬁoie.g-

Steel tubular poles w1ll be cla551f1ed as follows -

Type'A:.fto be apnlled at 5tra1ght llne sectlon and llﬂht angle
. "p01nt up to 15 degrees, 910v1ded hlth pln type 1nsulators
nght angle poles for 5 to 15 denrees w1ll be. relnforced

by applylng guy w1re assemblles

Type B: .to be applled at . heavy 1ng1e pnxnt over 1) deﬂree%, p}OVlded

w1th suspenslon 1nsulat01s and pln type. 1nsulmt015 for Jumper%,

and reinforced with guy .wire assemblles_



“Type D:. to be. epplled at demd end, plOVlded w1th suspenelon

lnsulat01s w1th uuy wire assemblles.

Type T: to be applled For 1neta111ng a pole mOunted dlstllbutlon
' .transtImer with cutout fuses, 11ghtn1ng allesters and

- secondary sw1tch.b0x, ete.,_wlth_guy wire assemblleb.

‘_The_above'tyﬁesiof boles eill further be elassified‘depenaing_on
e:tﬁeukind 0f3cbndd6ters:ahd:Standard'sp5ﬁ length. The typical draw-

'ings.of-eﬁeei:tubuiar poles are as shown in Drawing_No. D-6, D-7.

e3*2f:. Con&ﬁefdréﬁ

Conduc+0rs for new ll kV overhead llnes w1ll be Alumlnlum Conductor Steel
Relnforred (ALSR) Underground cables will be Alumlnlum and Copper Cored
Cross— linked Polyethylene Insulated PVC Sheathed and Steel Tape Armoured
Cable (AL—CVTAZV) Conductors for 400/¢30 V low tension llnes “111 also:

be Alumlnlum Conducto1 Steel Relnforced (ACSR) '

1) :Safefv.Factof”'
Safety: factors should be more than 2.5 for ACSR against their

ultimate-breaking_Stiength.

2} -Uﬁdefﬁrdun& Cmble-f

Unde1010und cab]es w111 be dlrectly burled at deeper than 70 em
_1be10w the ground surface The: bur]ed cables w111 be protected by

: coverlng with brlcks ‘in order to protect agalnst trafflc loads.

323 Insulators
Pid ﬁype and 10-inch dia. suspension insulators will be used for 11 KV

o#erheadflines.V'

‘I):VﬂaterLals & Type -

: In;ulahore for the 11 RV 11nes w1ll be made of . porcelaln glazed and
_blown colouled Spool 1nsu1ators w111 be employed for 10w ten51on

“llnes Suopenulon 1nsu1at0r dlscs w111 be of clev1s tongue type



o
—

3)

)

34

: oooléd,IOutdooreuee and'ﬁOIeimounted'typeﬁ

Y

9

o 5)

6

Number of Insulator Dise per String

ﬁOﬁé'tlj éuSpeﬁéion'type:insﬁldﬁor'diSc"oer'étriﬂg wiil'be'appiiéd
ffor 11 kv overheqd llnes at everV heavy angle and dead- end polee

HOWEVQI, heavy angle poles for cr0851ng over" heavv trafflc IOddS :

=w_lll be" ﬁlov;ded w1th bwo_(z) serlal dlscs strlng

ZSafet§'Factor

'Flectro mechanlcal safety factOI of 1nsulators Shdll be more than

2.5 dgalnst the ultlmate stlength

Blectrical Charactéristics o

Electrical charaeterietics of insuiators will be'es'f0110ws:7_

Piﬂ—type: Suspeﬂsion tvpe

Dimension: e & 1/2" x 5-3/4" 10" x 5-3/4"
'Leakage dlstdnce C R - RELI _ll;if2"
: Lou frequenoy fldShOVEI volbage, dry : -._93_RV:..: SQ KV.
: .jw“ I . web: '.60_kﬁ:” g 3 50 %V
"Impu}se flashover voltage, posltlve : iﬁb.kv"'» v 1é5;kv |
el , negdtlv' B 190 KV 130 KV -
Low frequency ouncture voltage ' o _ .lﬁdﬂkv ; llIO:EV.

. Pole-mounted Distribution Transformers

The . transformers will beiof‘thfeef(3) phase, il imme%sed,inetufai
“The secondary 31de of the tlansformers w1ll be rlted 1t 400/930 v,
"3 phase, 4-wire. ' ' ' ' ;

.Voliage”tap rahge”on the primﬁry'side_of the transformers will be +5%

46 =10% of  the rating at 11 kV with 2.5% step.

Unit capacity of transformers will be 25 kVA, 50 kVA, 100 kVA and 250 kVA.-

~.Vector_gfoup oftthe,tianSformers;wi}ljbe_Dynllﬂ

The dlstrlbutlon transformer ml1 be p10v1ded w1th a dletllbutlon switch_

“hox on’ the11 secondary side.
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Eqplpment for Sw1tch1ng Statlon

Switching statlon to be located at Thap&thall will be. provlded with:
CTwo (2} sets of 1ncom1ng llne panel
.Six (6) sete of 0utg01ng feedel panel - -
bﬂé (1) set of statlon selv1ce tTEHQfOTmel pmnel

Oﬁe'(l) set of battely/battely chalﬂel pqnel

'Each panel w111 be Of 1ndoor cublcle tvpe p10v1ded w1th the equlpment

:and Jnstruments as- bhown on the connectlon dlagram of Dwg Vo D. 9,

The c1rcu1t breakers for 1ncom1ng ‘lines and outgorng feeders will be

of drmw— ut type rated at 11 kv, 400 MVA, 800 A (1ncom1ng) and 600 A

:(outg01ng)

The pdwér fUSeroﬁ'thé'primary.side of starion service transformer ﬁill-

be of 11KV, 10 4.

The statlon service transformer to be contalned in the transformer panel

will be oi three phase, dry epoxy-resin molded, self cooled type - rated
~at 11 kV/4OO 230 V 50 kVA.

The 1ncom1ng llne panel w111 be equlpped with measurlng lnstruments for-

voltage, uurrent power ‘factor and maximum demand ‘and protect1vo relays

for over—current-and earth_fault,

'The feeder panel w111 be equlpped wrth measur1nﬂ 1nwtrumentq for current

and mcxlmum demand and protectlve relays for overﬂcurrent and earth

fault. The automatlc 1eoloser will be p10v1ded for each feedel

The stﬁtibn“$érvice traﬁsformcr panel‘will be equipped with_medsuriﬁg

instruments for bus voltage and current.

i The battery/chargel panel w111 contaln 32 volt nlckel cadmlum alkallne,

enclosed battery set and charger. complete w1th necessmry accessorles

'The letChlng btatlon w111 be connected to the Teku bubSt&thﬂ w1th two
: c1icu1ts of 11 kV underground cable 11ne whlch Wlll ‘be’” branched From®

. the Teku_Patan 11ne at the termln&l structure of Teku substatlon

The feeder llne w111 be - led oub Ly an undervround cable up.to the termlnal

pole of each feeder llne
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v, PROJECT FKFCUTION SYSTEM

In executlon of the planned dlstrlbutlon system, ED w111 1ct as an
e\ecutlng agency representlng HNG of Vepal Howevel, the dlstrlbutlon

system w1]l be tzansfered to NEC for- operatlon dnd maintenance.

3Thé'planned_distfibqtion_syStém will be impléménted by a Japanese,coﬁv.'
‘tractor including erect{on and commissioning: ‘Though -erection by
iocal'party isiﬁossibie, the work'by_the Japanese contractor will be

selected in ordef=to shorten the construction period.

' The Superv151onﬁteam w1l].be composed oi consultantf;baff and_ED's counterw
-parts._ buperv1510n of the erectlon work 1111 be performed by the con~
sultant staff_wlph a551stancg by the ED 5 counterparts. Land-problems,

etc. will be settled by the ED's staff.

Overall organization of the project execution is shown-as'belowi%

ORGANIZATION CHART FOR PROJECT EXECUTION

Chief Engineer of
‘[Blectricity Department

|Nepal Electricity| e y e
'|~ Corporation T 4Pro;ect danage;]

J“onsultant

ISupefvisory Tea&1

.: _ﬁdntféét;r:[-

-0 -



-

This is just same -as'that for.'t'he Eirst__ﬁihaéé _ﬁ_hié’h was. already -executé_d.

Though VEC wlll not off1c1ally be 1nv01ved in the proaect, plose con-

tact with NEC . 1s requlred for’ de energlzlng “of .the’ lines’ for 1mpr0ve—

. “ment of the llnes, connectlon to the live llnes, constructlon of

Thapathall letchlng statlon, etc. Wlthout close cooperatlon of VEC

'EXecutlon of - the proaect wlll be 1mp0351ble

SR
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