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- PREFACE

_ Tt is w1th great pleasure that I present this Report on Ba51c
. De31gn of the Kathmandu Valley hlectr1c1ty Distribution Network Pro;ect'
to the Government of the Kingdom of Nepal.

The Report embodies the‘resn;t-of'a Basic Design SUrvef;ﬁhich:was

carriea out from'May 20th-to Jnne"lBth 1980 by a Japanese'énrvey team

: _comm1ssloned by the Japan Internatxonal Cooperatlon Aqency Eollowlng

the request of the Government of the Kingdom of Nepal to the Covernment :
of Japan._ _ ' _

The survey team, headed by Mr. Ko Nakajlma, Nlppon K091 Co., Ltd.,
. had- a series of discussions with the Offlrlals concerned of the
Government of the’ Klngdom of Nepal. and conducted an exten51ve fleld

survey and data analyses. e

1 51ncerely hope that: thlS report w1ll be useful as a basic'
reference Eor development of the prOJECt.

1 wish’ to etpress my deep apprec1at10n to the offlcxals concerned
of the Government of the Kingdom of Nepal for ‘their close ccoperatlon

.extended_to'the survey team.

September , 1980

7411k

Keisuke Arita
Pfesideﬁt_'

Japan International Cdoperation Agency -
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SUMMARY

1. General

In response to rhe request of Hls Majesty E Government (H M. G ) of
:Nepal, the Government of Japan had decided to 1nvestlgate and to plan
the 1mprovement and extension of the existing distrlbutlon network in
the Kathmandu Valley in order to meet its rapldly 1ncrea51ng power:
demand, and entrueted the Japan International Corporatlon Agency (JICA)
with execution of the 1nvest1gatlon and planning of the reinforcement

of the distribution network.

For this purpose, JICA sent a basic design team to kathmandu_from May
20, 1980 to June 18, 1980, R

The team 1nvesthated the areas requested by H M.G. of Nepal to be
urgently 1mp1emented the relnforcement and discussed the ba51c ﬁesxgn

criteria with officials of H.M.G. of Nepal

This report waseprepared for . the, bésic design, estimation'bf'the
construction cost ‘and the 1mplementatlon program and -plan, analy21ng
the data and 1nformat10n obtalned through the Eleld 1nvestlgat10n and

'also ba51ng on the - results of. the dlchBSlOﬂ.

2. Scope of Uork

‘The follow1ng works were selected for the urgent 1mplementat10n .

according to theé order of prlority given by H.M.G. of Nepal.

ta) 11 kV new extension: - _
'overhead llne . _ © 62,7 km
unﬁerground cable line ._ 10.4 km'
{b} -Upgrading'of voltége and conductors: . _
~ overhead ‘line . : 75.2 km

anderground cable line - 03,0 Km



e}

(£)

@)

3.

The cost of- abovementloned sCOpe of works was

- Pole-mounted distribution transformers:

Feeder switching panels

400/230 v 1ow.tehsion lines
Watthour meters:

Maintenance tools

Estlmatlon of Constructlon Cost

level as of June, 1980, will be as follows;

4;_

CIF of materlals and equlpment'

28 MVA
19 sets

129.2 km

5,000 pes.,

1l lot
estimated at the price

890,000,000

Implementatibn Ptdgram

-Inland transpo:tatlon cost of the above°. - ¥200,000,000
"Site erection cost: ¥260,000,000
Engineering fee: =¥150;000,000'
Totals ¥1,500,000, 000

In order to complete the project by the end of March, 1982 ln tlme of

the comm1551on1ng of the Kulekhanl No 1 hydro—electrlc power project,

the 1mp1ementat10n program should become very tlght ' From the

viewpoint of the nec9551ty of the urgent 1mp1ementat10n of - thls

project, the team proposed, the schedule of the respective completlon

date of each component of the project as
(a)

{b)

(c)

Preliminary tender notice in Japan o

Tender close

Issue of formal tender documents :

in:Japan

gfollows'

" beginning of the lst month

beginhiﬁg“of the 2nd month

10 days after the issue

of formal tender documents



{d)"ﬁvaiuatioh, éelection of aﬁé o s 10 days
negotiation with successful
;téndéréfjtﬁd:theIrecomﬁehdatidn
on contract awarding by the

. Engineers to H.M.G.

(e)  Issue of Letter of Intent by H.M.G. : end of the 3rd month

{fy TFirst shiﬁment of materials beginning of the 7th month

'and_equipment

(g)"Commencement of site work beginniné‘bf_the 8th month

‘(h}  Completion of the project end of the 19th month

o

Accordingly, H.M.G. of Nepal is advised to take_nécessary procedures ‘in

advance to keep the date.

5. P:o;ect Evaluatlon,

Implementation of the abovementloned reinforcement of the ex;sting

. distribution network 3111 bring;

- to increase the network distribution capacity by more - than 55%

compared with the present one

- to meet the demand by new customers of about 40% of the present

. ones

- to reduce the present line voltage drop and distribution loss to

a considerable extent
- to reduce theiffequency and ranée of liné'shutdown due to faults.

 Thus, the energy produced at and sent from'Ku1ékhani No.l powét station

" will be effectively utilized.



The‘reinfbrééd'disﬁfibution network' ensures the stable supply of goQa
quality é1ectric enéféy and certainly contr ibutes sﬁéh‘social_and
industrial'deveiOpment; as encouraging pfivéte'investors:to_dévéiop
_small/medium scale industries, ensuring stable Bupplyndf'city wéte:_
with pumpé,.improving'the hospita1 activities, modefhizing:tﬁé life
style of inhabitants and so on. '
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SECTION 1
TNTROGUCTION

1. 1 General ) R
The feasibility report for Rathmandu valley transmission and
distribution network (Report No.. MPN/CR(2)/7B-49, January, 1979)'
revealed that the valley was facing the serious shortage of power p
source for and facilities of distribution network ‘and also that the
.rapldly grow1ng power demand of the present consumers and the strong
requests from the waitinq consumers were suppressed 'The current
shortage of power source will be mitlgated by completion of Kulekhani
No.l- hydro—power project. under construction. The report, accordingly
| recommended the urgent 1mp1ementat10n of the expan51on and

' reinforcement of the ex1sting distribution network in the valley.

Summary of the report on the existing distribution network and

-1mplementation program was as follows-—

(1} The pouer demand forecast. for the valley uas made based on the
detailed analysis of the past power recotrds, 1ndustr1alizat10n

plan and trend pro;ection in view of gocial and economic. s1tuation.

The result of the forecast is shown in Table lel‘and Fig, 1-1
comparing with the recent demand forecasts worked'out by
-Electricity-Department'(hereinafter referred to"ED) anc Nepal
Electricity Corporation (hereinafter referred:to NEC}.

(2) New power sources for supply to the growing demand in the valley
are. under construction at the Gandaki hydro-power station with lS
MW capacity and at Kulekhani No. 1 hydro—power station w1th 60 MW
capacity. Be51des, other hydro—power stations of Kulekhani No 2
cand Devigat are . being planned to be 1mp1emented with the capacity
of 14 4 MW and 33 MW, respectlvely.

However, none of the above prdjects_is inclusive of the

reinforcement of the distribution network in the valley.



(3)

(4)

The feed1ng capa01ty of the . existing dietributlon network in the

valley is 1nsufficient for even the present demand. Accordingly,

it is very urgently required to implement the reinforcement of the

network, in order to meet the suppressed’ power demand and to )

'effectively ut1llze the electrxc power from the abovementloned

power sources.

The réinforcement of the distribution network is planned in two

{2) stages:—

' Stage I should be completed by the end of 1982 for dellverlng the

power generated at the Kulekhan1 No 1 power station to meet the
power demand in the valley up to 1985/86, and Stage - II by the end
of. 1985 for delxver1ng the power of Kulekhan1 No. 2 hydro-power
statlon to meet’ the power demand in the valley up to 1990/91

Tak1ng into account. the t1ght schedule for the implementatlon and the

'fund avallable. this report explalns the basic plan adequate for the-

urgent relnforcement of the d1stributlon network in the valley basing.

‘on the fundamental plan recommended in the fea31b111ty report and the

results obtained by the site survey and discussion with Nepalese

officials,

1.2

Implementat1on Plan

The extent of the first stage works of 1mp1ementat10n recommended in

the report is as follows--"

(1)
(2)
(3)

4)

(5)
(6)

11 kv transm1351on line between Teku and new Teku s/8 .. 3 km

'_New 11 kV dlstrlbut1on lines v eeteesaieeneenaannaae -125'km:'
‘Renewed 11 kV diStribution 1ineS .eve-seeseseessvesonsss 60 km

Dlstrlbutlon transformers .....;......;................ 72,000 kVA
Néw and - renewed 400/230 v low ten51on 11nes Cessiencnne "lBOdkm

Watthour meters, tools and mlscellaneoue materials'...,.: © 1'lot



.However, 1n case that the available fund may not allow the
implementation of these works at a 51ngle stage, and accordingly part
of the works may be reduced.

- The works to be thEﬁtiy imblémented within the limit'of'eveiiable fund.
'_shou}d be selected referring to the prlorlty glVen by ED and NEC in the

follow1ng order to the areas, where

(a) the 1nterconnect10n between substatlons ox 1ines is requ1red for
dellvery oE Kulekhanl power to the network or for stable power '

sgpply_to the 1mportant demends,'-'

(b) . the preésent denend has reached to the_limit-ef the existing line |

‘capacity,

.(c) the power demand expected in 1985/86 will reach to the 11m1t of

the ‘existing line capac1ty,
{d) - new power suppiy’has been looked fot-a 1oﬁg“t1me.

Geographlcally, the relnforcement to be made under ‘this selectlon is
concentrated at the areas covered by the substatlons “of new meku, Teku,
Patan, Kathmandu {K2) and Balaju, ag the power demand of more than

- three quarters in- the valley 15 in these areas.

Power demand and ba51c plan £or the relnforcement are explained in the.
next Sectlon-2, and design’ crlterla in Sectlon—B. Cost estlmate and

constructlon schedule are stated in Sectlon—4.



Table 1-1 . Demand Forecast for Kathmandu Valley
‘ (peak demand)

(kW)
1977/73 35,520 ° 34,800 R 32 740
'78/79'_. . 38,480 40,000 134,470
79780 _ _43;360 ' © 44,680 40,750
‘80/8L 47,110 52,080 46,510
81782 50,270 56,000 59,760
82/83 . 54,660 " §2,400 - 65,260
83/84 - 59,360 72,000 72,360
84/85 64,870 - - 81,520 . - 78,990
85/86 70,540 - 89,760 . - 85,300
" 8es87 79,350 98,960 92,120
87/88 89,680 108,960
 g8/89 101,230 . 120,400
. 89/90 ‘13,110 0 . 133,040
90/91 | 126,640 145,600
Remarks:

(1) . ED forecast is extracted from- ED's report fcr "Long Term
‘ Perspectlve (October, 1977)" ' . ‘

(2) 'NEC forecast is extracted from NEC's report for “Load Growth
S Study & 10 year Generation pPlan - (srxth edltlon)“

(3) Deman@sqfor Kathmandu Valley_ln'ED's and NEC‘s_fqrecasts are .

" worked.out to be 80% of the whole demands in Central Nepal.
“Power System, in accordance w1th adv1ces of the officials of
Nepal.
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. SECTION 2 .

" BASIC PLAN






'BASIC DPLAN

2.1 Power Demand in the valley _

. Power demand forecast in the valley is summarlzed in Table 1~1 and
illustrated in Fig. 1-1. The demand forecast for each substation was:
worked out by JICA in 1978, NED also dld it recently. From those
forecaets, the peak load at’ each substation relating to the current
reinforcement project is abstracted as given in the undermenticned

. Table 2-1 and illustrated in Pig., 2- 1. o

Table 2-1 Peak Demand Forecaet‘forsﬁach Substation =

| 1977778 1980/81 1993/34_ 1985/86 1990/91
K2 §/S  (JICA) 11,0100 13,800 16,860 19,130 ;_32;280
S (NEC) . 12,800 14,853 20,183 23,376 -~
TEKU §/S ~ (JICA) - 8,220 11,630 14,190 | 17,250 31,000
© mEc) . 9,905 13,487 17,434 21,622 -
PATAN S/S  (JICA) 4,000 5,170 7,110 8,680 17,520
' (NEC). 5,562 9,431 11,881 13,857  ~
BALATU §/§ (JICA) 3,540 4,630 5,670 6,890 - 12,480
' (NEC)_;. 5,334 7,524 9;499_- 11,404 1[-]%1'
M'GUNJ S/S (JICA} - 2,270 3,020 3,990 4,980 9,990
| (NEC) 2,057 4,115 5,331 6,218 -
CHABEL 8/5 (JICA) 3,85 5,140 6,450 7,850 14,530

{NEC) 4,724 - 6,116 . 7,705 8,986 .~

. Peak demands estlmated by NEC in the above table were worked out by
s1mply summing up the peak demand of each feeder._ Sznce a diversity
factor among the feeders is not taken into account, the total: peak
;demand at each substation forecasted by NEC seems bigger than JICA'S
._forecast. ' '

'It is. noted that the ahoﬁe figcres iﬁclude the potential demahds in tﬁe
_varicua categories which will be developed by the expansion of power

sources and the relnforcement of the diatrlbution network.



The energy loss of the network was recorded in 1978/79 at more than 30%
and it ‘is assumed to continve till the implementation of - network

.reinforcement.

In add1tion, NEC estimated in detail the peak demand for evety outgoing
feeder from each substation basing on the past trend of energy

consumption and - numbers of waiting CONSUMRrs.

feeder is as seen in the following Table 2-2.

Table 2~2

Peak Demand Forecast of Each Feeder

The forecast for each

L kA
Substation =~ Feeder 1977/78 1978/79 1980/81 1982/83 1985/86
K2 . Jyatha 800 864 606 - 706 724
Standby Diesel - 1,524 762 T
Singhdurbar. 4,572 3,334 5,359 6,973 8,784
Mahabaudha 2,095 2,263 2,940 3,807 4,796
Kingsway 1,619 . 2,124 3,284 3,958 4,986
Tangal 857 .. 926 725 ‘846 1,066
' Kamaladi 1,333 1,440 1,939 . 2,397 3,020
Total 12,800 11,713 14,853 18,687 23,376
TEKU Pulchowk 2,095 2,263 1,684 1,965 2,475
Kalimati 952 1,872 2,788 3,512 4,569
Kirtipur 1,810 1,955 2,986 3,475 4,377
Mint 2,667 2,880 2,474 2,886 4,924
Tahachal 1,238 1,087 2,121 2,509 3,161
Thankot 762 823 960 1,120 1,412
' Teku 381 411 480 559 704
Total 9,905 11,201 13,487 16,026 21,622




Substation - Feeder  _1977/78 1978/79 1980/81 1982/83 1985786

DATAN Jawalakhal 1,219 - 1,676 1,955 2,280 . 2,872
' ~ Ppatan 914 987 2,107 2,458 - 3,096
Pharping 1,524 1,646 2,970 3,465 4,334

Godawar i 1,905 2,057 . 2,399 2,798 3,525

Total 5,562 6,366 9,431 11,001 13,857

 BAIAJU  Swoyambhu 1,524 1,646 2,695 3,144 3,961
Nayabazar 2,286 2,469 2,385 . 2,782 3,852

'BID 1,524 1,796 2,444 ~ 2,851 3,591

Total 5,334 5,911 7,524 - 8,777 11,404

CHABEL  Airport 2,286 2,469 . 2,880 - 3,359 - 4,231 -

Tangal 1,714 1,851 2,323 2,710 3,414

© sundarijal 724 - 182 913 1,065 1,341

Total . 4,724 5,162 6,16 7,134 8,986

M'GUNJ  Kingsway = - 1,619 . 1,749 - 3,567 4,295 5,406
B'Kantha 438 473 552 644 - 812

Total 2,057 2,222 4,119 4,939 6,218

S - o - —— ——

Basic plannlng for the network reinforcement was studzed referr1ng to

the abovementioned NEC's forecast

2.2 Request for Reinforcement by ED and NEC

ED and REC requested the extent of the’ re1nfozcement of the : o

' dlstrxbutlon network in the valley so that the reinfqrcementrmay meet
the. forecasted demand in 1985/86, as detailed ‘in the attached
Appendlx—z Its summary is as shown belaw



11 KV new overhead 1ine in town area iveesecssoos 33,66 cctukm
11 kV new underground line in town area «...esss. 9. 54 "
11 kV new overhead line in suburb ..evevesseraees :50.45  .
Conductor -size-up on existing 11 kv liﬁe eieeeee. 26,06
Voltage upgrade in town and suburb ..iisecnaesrao '10 6 "
:Addltional pole-mounted transformers shasensaneas 28 025 kVA
400/230 V new low—tension line ce.eieovensenncnns 186.30 km
Additional switching panels co.eivsssssssscennsae | 33 sets

- Maintenance tools'and-eguipment Crsesieassainanes 1 lot
The work items in the réquésE were given the order of piidrity by ED
and NEC for JICA teams reference when selectlng these due to the

limitation of the available fund.

2. 3 Detaxls of Works to be 1mplemented

Follow1ng are details of the works selected as to be 1mp1emented under .
the ‘fund. As for locatlons of these areas refer to the attached maps,
in whlch the relatlon between the ex1st1ng 11nes and the re1nforcement
are shown. ¥Yurther detailed’ relnforcement of the maln works are shown
in the schematic gketches in Flg. 2-3 for the purpose of the follow1ng
explanation. 'Work.quantities of each itemn are summarized with scope of . -
work in Table 2-3, ' o

2.3.1 Interconnection of Teku ahdiNew.Teku-Shbstations

New Teku sﬁbstatioh-(cailed ShYuéhatar shbstatidn'a£ present because of -
as ‘the substatlon was flnally located there} is under constructlon as’ a :
part of Kulekhanl No 1 hydrO—power pro;ect in the suburb of Kathmandu,
to receive power from Kulekhanl through the ex1st1ng Hetauﬂa—Bala;u 66
kv transm1531on llne by pal—branchlng the 66 kV 11ne. The power w111
be further transmltted therefrom to Patan, where the extension work is
also underrconstructlon in the Kulekhani Project with a new 66 kV line

connecting ‘both substations.



New Teku substation sends the power aleo to the existlng Teku

. subetatlon.‘ For the purpose, a new line of about 3 km long is needed
between the new Teku and the existing Teku substations. The necessary
'transmitting capacity of this interconnecting line is. 15 to 20 M, for
whlch 11 kV double czrcuit 11ne will be requxred. At the receiving
_end, Teku substation,. two (2) sw1tch1nq panels of 11 kV rating will
additlonally be ‘installed for 1n00m1ng line. Des1gn of the- panel 1s.
‘detailed 1n Clause 3. 7.

The line route passes through 80 densely popalated area that it is
practically 1mposslble to obtain new right ol way for the constructlon

of the ll kv double 01rcu1t 11ne between both substatlons.

: Accordlngly, the new 11ne w1ll be constructed by remov1ng the existlng

11 kV Teku-Thankot line which is running from Teku substation to _
~1hankot pa551ng_nearby‘the new ‘Teku substation. (Power. supply to
Thankbt is shut down in daytime dnring the constructlon._ In nlght.
'tlme, completed part of new 1ine and un~removed part of the ex1st1ng
llne is temporarlly connected to supply the power to Thankot ) After
.completlon of the new line between both substatlons, power supply to '

Thankot area will: be made from new Teku substatlon.

2.3.2 . New 11 kV Line Expansion

{a) New Teku~Soltee

New Teku substation 1s prov1ded with seven {(7) sets of 11 kV o
sw1tchgears for outgoxng feeders for local supply. ‘Utilizing one
of those sw1tchgears, a new feeder w111 be extended from the new
‘Teku substatlon to Soltee dlstrlct, about 1 3 km long dlstance,
for . the supply of about- 2 MW expected 1n .1985/86, The, new. llne
w1ll distribute power to. the houses along the line through

pole—mounted d1str1but10n transformers.

(b) New Teku—Rope Wayrxlrtlpur

At present the existing Teku substatlon isg supplylng power to the

: Hetauda-Kathmandu rope—way ‘and Klrt1pur.



(o)

dns ‘sieen in the map, the exieting 11 kV llne to the rope way is

running near ‘the hew Teku substation. Kirtipur is muoh closer to
the new Teku substation than from Patan substation. Thereforer

the power supply to these had better be done from new Teku

" ‘mubstation.

-~ A new double c1rcuits 11ne w1ll be constructed from the new Teku

substatlon to the exlst1ng rope way 11ne.. Out of dotible circuits, -
ene circuit w111 be connected to the exlstlng rope way line to
divert the supply from ‘the existlng Teku substatlon._ Another

CltCUlt will be extended to Kirtipur dlstrlct on 51ngle 01rcu1t

poles. Then, Klrtipur w111 be stably supp11ed power by both the

new Teku and Teku substatlons. "ACSR (Alumlnlum Conductors Steel
Re1nforced} 58 mm2 1s selected as a couductor to Kirt1pur for

supply of about 4, 400 kVA expected in 1985/86.

Teku—Thapathall

Thapathall is one of the b1ggest 1oad centers, which peak demand

__1s forecasted ‘as ‘8,800 kxvA in 1985/86._ At present, thls dlstrlct'

is fed from K2 substatlon which is- located in the center of

Kathmandu town. K2 substatlon is supplled power - through the main

"rlng line by both Balagu and Patan substatlons as seen in the -

attached Fig, 2-2,

The forecasted peak demand ‘of K2 substatlon will rise up . to about
15,100 to 23,300 kVA in 1985/86.. {See. Table 2-1)° As w1ll be

expleined in Clause. 2.3.7, 'the existing, conductors will be

_overloaded, 1f this peak 1oad current w111 flow through the maln

'rlng line from Patan substatlon to K2 substatlon. In order to -

llghten the ma1n 11ne from the heavy loadlng, the supply of 8 800

kVA to Thapatha11 dlstrlct should be. diverted from KZ substation

to Teku or Patan substatxon. From the v1ewp01nts of dxstance and-

'"avallablllty of rlght of way for a new 11ne, the dlver51on of

7supply should “be from Teku substatlon. The new line will be of 11

kv double circu1ts Tine with ACSR 75 mm2 for overhead line

portlon and AL—CVTAZV (Alumlnlum cored, cross—llnked polyethlene



insulated and e sheathed power cable) 3 x 150 mm for
underground line portion. By this diversion of pcwer supply, the
voltage drop and energy loss of the main ring llne will be much

reduced due to considerable reducticn of heavy burden of the main
ring Iine, ' '

(d)-.Godanari Line—Pharping Line

As seen 1n the sketch Godawar1 area and Pharplng area are

supplied power by ind1v1dua1 lines from Patan substation. The .

peak demand.of_Godawari line will increase from ‘the present:2,200
_KVA to 3,500 kVA in 1985/86, while, that of Pharping line will be
'ff@m'the presentgi;aoo kVA to 4,300 kva'inglﬁqing:a'new demand of

1,000 kVA of drinking water pumping_Station.undér;constructicn and .
tha demand of 1'000 EVA of a cement factory. The pumping statlon—

'W111 become the ma1n ‘source of water supply to Patan town.

‘In order to incréase ‘the reliability of power supply to these
areas ‘and also to electrify thelr nelghbourlng villages, a new
-1nterconnect10n 11ne of about 3.7 km will be constructed between

the ends of both lines, making a loop of a 31ngle c1rcuit of ACSR
58 mm2 '

{e) New Electrification'

Although there are many applicants for new electrlfication, they
_have been forced to wait owing to no additlonal power source,
. Upon completlon of Kulekhan1 No 1 hydro—power project, they mlght
be electr1f1ed Following ll kv 11nes wlll be constructed in
Patan and Kathmandu areas w1th the 1nstallation of new

pole-mcunted dlstr1bution transformers.__

Kathmandu Town ,“ . _Ppatan Town

(1) Baneswar he1ghts line : '(1)' Kopundole, Sanepa and
(2)' Battis Putalx ‘west 1ine3-_ "' Santahkawan -
'(3).'Battis Puta11 east l1ne-' (2)' Chyasel line

(4)-_Dhob1dhara ‘line . ® Talsikhell and Menbhawan line



(5) Babar Mahal line ' - (4) Pinchhe Tole line

(6) Stadium line - - (5) ' Chakpat line

(7)' Chhouni line ' {6} . Satdobato line _
(8) Sungargaon ;iﬁe {7)  8t. ﬂarry‘school line
=(9)_'Méligaonnline (8) Dhobighat iine _ '

(10) Dhunbarahi line

(11) Lamtangin.aﬁd Tusél:line
(12)  Basundharadele line

(13) Koteswar line

(14) Prime Minister's quarter

Total length of thé'new overhead'iines'qnd total caPacit&'of new
'poieﬂmounted dist;ibutidn transformers a:e'2.96 km and 1,600 kVA in
Kathmandu town and 2,29 km and 1,100 kVA in Patan town,
respectively. Conductors. used for the overhead lines will be HAL
{Hard drawn Aluminium stranded conductor) 22 mmz.having a current
capaéity of 130 A. o . | .

" Kathmandu Suburb o  Patan Suburb - _
(1) Pharpihg Soukhel line 1) Jharﬁaraéi line

(2) Satikhel line © (2) Dhapakhel line
(3) Sitapaiia line _ (3) Bisankhu Narayan line

(4) Gothatar line

(5) Dhapasi Basundhara line
(6) Chapali Bhadrakali line
(7 Indrayaﬁi line .
{8) Mulpani line

(9) Mahankal.line _ _ _
(10) Alapoth and Bhadrabasline
{11) Chovar line
(12) Syuchatar line
{13} Mane Maiju line
f14)__6016hﬁnga line
(15) ‘Rankot line . B
(iG)_'Purano Naiké§ line
(17) Trolley bus line



Total length of the new overhead lines and total capacity of new
pple—mounted distribution transformers are 33,76 km and 2,125 kVA
in Kathmandu suburb and 5.35 km and 275 kVA in Patan suburb,

respectively.

2 3.3 Reéarrangemént of 11 KV Out901ng Lines-

(a)

(b)

Teku-Kalimati and Teku-Mint Llnes

Demands at Kallmatl and Mint districts are'forecasted to reach

4,600 kVA and 4,900 kVA, respectively.

At present, a 51ngle 01rcu1t on .its 1n1t1al 400 m fron Teku

substation is commonly used to Mint, Kalimati -and

Blmsensthan—supermarket llnes, and- impedes the current flow. In
order to secure the reliable supply and to increase the llne
capacity, the initial. 400 m portion will be reinforced by dlviéing
the ekisting'coﬁmon éingle circuit to three (3) individual lines
and the conductors thereafter toward Mint, Kallmatl and

Bimsensthan areas w1ll be upgraded.

The.existihg overhead line conductors of ACSR 52'mm? on each

Jdine will be upgraded to HAL 95 mm2 havihg a current capacity of

320 A egquivalent to 6,000 kvVA capac1ty which .is more than the peak
demand in Mint area in 1985/86.

‘Patan-Patan Line .

The ex1st1ng Patan-Patan line. 1s feeding the power to both Bhulagh

‘area and Balakhu area by a single circuit on the initial 500 m

from Patan substation.

Similarly to the abovementioned Teku-Kalimati and Teku-Mint lines,
the initial part will be reinforced from the exlstIng 91ngle

c1rcu1t to two (2) 1ndlv1dua1 llnes._.

The new Iine'alqng the initial part will be Constructédias the

underground cable line of CVTAZA3C x 150 mn?, While, the

“existing conductors on the 31ngle c1rcu1t overhead 11ne will be

upgraded to HAL 95 mm2 to increase the llne capacity.



On the other hand, the existingssgs.kv-overhead line thereafter
will be upgraded to 11 kv line with HAL 95 ma? conductors. This
line will further be extended toward ‘Tangal by the undeiground
cables for new electrification.

(c) BID Line : - -
BID (Balaju Industrial District) is supplied'poWer by:Belaiu
substation thrcugh a Single circuit line, which also feed the
power to other domestic and commercial coneumers._ BID is
_suffering from frequent shut down of power supply due to line

faults caused by other consumers.

" In order to secure a reliable supply to BID and also to meet its
grcw1ng demand, 3,600 RVA in 1985/86, a new independent line to.
BID will be constructed from Balaju substation. Conductor of’ HAL

95 mm2 and underground cable of AL-CVTAZV 3¢ x 150 mmz will be
used for the new line.

(d) Ringswey Line of Maharajgunj

Peak demand of Kingsuay line is- forecasted to be 5 400 kVA in

~ 1985/86. The current capacity of the existing conductcrs is _
insufficient to meet such a big’ demand Be31des,_its 1n1tia1 1.2
km portion from' Haharajgunj substation is a single circuit line
and thereafter the line is divided into two (2) lines.

Similarly to. BID line, its initial portion will be rearranged by
separating the present single circuit to two (2) circuits, one
circuit to Kingsway and another to other area. Since there is no'
space to construct a new overhead line in the 1,2 km portion, a .

new undergrcund cable line will be constructed ‘with: AL—CVTAZV 3c X
1150 mm2,

fe) 'Airport and Tangal Lines of Chabel _

‘As seen in the eketch attached, 1ines from Chabel Substation are
very congested. The airportrline to supply-powe: to_Kathmandu
international airport is one of the most important line.
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In order to pxevent the'totnl shut down'of 511 lin&S'from'a fault
caused by another 1ine, the routlng rearrangement of those L
congested outgoing 1ines will he needed by dividing them 1nto
independent line.

2.3.4 Upgrading of Line Voltages and Conductors~fron K2 Substation
(a) - Upgrading of 2.3 kV and 3.3 kV to 11 kv

The center of Kathmandu town is supplled power from K2 substatlon _
by 2.3 kv and 3. 3 kv 11nes as well as 11 kV llnes. The 2, 3 kv and

3.3 kV lines are glv1nq big line voltage drop and 11ne energy loss.

‘In order to increase the 11ne capac1ty, by which the 11ne voltage
drop and line energy 1oss may be much reduced the llne voltage
will be upgraded to 11 kV., The 11nes to be upgraded are Mahendra
2 3 kV line and Tangal and Mahabaudha 3 3 kv 11nes. Mahendra llne
and Mahabaudha lines will be connected each’ other to make a loop.
The line will be of underground cable line, because there are no
spaces in the thickly housed area to upgrade from the current 2.3
kV or 3.3 kV overhead lines to 11 kV overheed line..

(b} Upgradinﬂ'of Conductor

The current capacity of the ex:stlng conductcr on K2—Tanga1 11 kv
Hllne is only 200 A, Since the line is not only a supply line to
Tangal district but also a main line in ‘the network,'the line
capacity is to be increased up to 5,000 kVA to 6,000 kVA. '

In chenging:the'existing conductors to.HAL 95 mmz, thedexistinéz
supports and ingulators may be uged as they'are,'becanse their
‘mechanical strength and eléctrical capacity ere_sufficient,for

bigger size conductors.

2.3.5 Upgradlng of Conductors on Exlstlng Llnes

The conductor gizes on the follow1ng lines are SWG. No.8 (equlvalent to
ACSR 12.97 mn?), ACSR 25.91 mn’ or ACSR 52.21 m®. The present

line voltage drop and line’ energy loss of thoee 11nes are reported to
-be more than 20% to- 30%. - Carrent capacities of the existlng conductors

on some 11nes will become soon insufficient for the growlng demand.
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'Therefore, the existing conductors on the lines will he replaced by

bigger sized conductors.

In_these cages too, the existing supports,

conductor cross-arms and insulators will be used as they are, except

those presently damaged or teared/weared.

(a) -Kathmandu'hrea.

(1)

(2)
(3)

(5)

6).

(7

(9)
(10)
(1)
(12)

(13)

Naxal-Bhagawatistan section

Naxal-Chabel section

'Gaushala-ﬂarijentole sectlon

Gaushala-Chabel section

-
-

E
s

o
H

Palace S.Gate-Bunamaharani section:

ACSR 52

o

Hatisar-Police Head Quarter section: -

.M'gunj-Kingsway section
(8)

2~Kingsway section:

'Teku-Kalimati section

Teku~Dharahara section

_Bunamaharanifﬂatisar section

Naxal-Dillibazar section

K2-Baneswar section

(b) Patan Area

1
(2}
(3)

Sahtabhawanupinéhhen section

Santabhawan-Pulchok section

8. Bhainsepati-Pharping section

e L1 - as

H

-4

ACSR 12

ACSR 12.

2.3.6 New Extension of 400/230 V Low Tension Lines

.21mm? to HAL 95mm2

ditto -
‘ditto

"dittp -

ditto -
ditto -
ditto -
aitto -
ditto -
ditto -
ditto -
ditto -
ditto -

.97mm? to ACSR 58mm
- ditto -

‘Necessary materials for the new 1ow.tensiqn lines to'be extended.

corresponding to new 11 kV expansion will be procured

Cdnductofs'to

be used for the lines w111 be OW (outdooz used vinyl conductors) 5 mm

diameter.

Total route length of the low tension lines will be 129 km for suburbs
of Kathmandu and Patan.

2 - 12
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2.3.7 New Construction ‘of Lainchour Swltching Statlon o

Maln 11 kV ring line in the valley is consisted of ACSR 207 mm2

double ¢cirecuits, connectlng Patan, K2; Balaju and Teku substations.

There are two (2) biggest 1o0ad centers in Kathmandu valley,'one is
Thapathall distrlct located between Patan and K2 substatlons and
_another is Lainchour ‘district located between Balaju and.KZ

" substation. Both diSﬁricts are now supplied power from K2 substation.

Peak demand of K2 substation in 1985/86 is forecasted at 13,000 to
123,400 kVA by JICA (1979) and NEC as seen in Table 2-1.

Supposing all the demand is supplied from Patan substation to K2
substation through the ring liné between both substations, the current
capacity of thé existing conductor, 510 A, is not sufficient for a

 necessary capacity of about 650 A.

Supp051ng the peak demand is equally supplled to K2 substatlon from '
Patan and Balaju substatlons the current capa01ty of the ex1st1ng '
'conductors.ls sufficient 1n.norma1.operat10n although_the llne voltage
drop and line energy loss are consiﬁerably_big. Sut_in‘the_eaee of'dhe

circuit fault, the capacity becomes insufficient.

Out of its total demand, abproximate 8,800 kVA will be:éoneﬁmed:iﬁ '
”Thapathall dlstrxct. "As stated in clause 2 3.2 (c), Thépathalindemand
‘of 8,800 kVA will be supplled by a new 11 kV double cxrcu1ts line from

Teku - substatlon.
Load dlver310n of thls 8 800 kVA from K2 substatlon to the new 11ne of

Teku-Thapathall will mltlgate the burden of K2 substatlon and’ the rlng

11ne between Patan and K2 substat1ons.
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Another heav1est Yoad center, Lainchour, (B , 700 kVA in 1985/86) is.
supplied power by K2~Jyatha, Rzmkingsway and KZmKamaladi lines.  The
‘demand in Lainchour can not be diverted from K2 substation to Balaju
substation, becanse there is no space for construction of new overhead
jlines and the distance is too long fcr undergrond cable lines.

Under such circumstances, a new swiﬁching statich will be needed and

constructed in NEC's land at Lainchour intersecting the main r1ng line
between Balaju and K2 substations.
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Table 2-3 (1)

 Work Items to be Implemented

B DISTANCE NO. OF . CONDUCTOR & "
WORK_TTEM (km) __ CIRCUIT __ CABLE - OTHERS

11 KV New Lines’
‘Teku S/8 - New Teku S/8  3.00 ‘2 ACSR 240 mm2 - Switching panel
' : o ' L . 2 sets
New Teku S/5 - Soltee “1.23 . . 1 HAL 22 mm2
New Teku S/5 - Ropeway ' 1.13 2 ACSR 58 mm2
Ropeway - Kirtipur ~ 0.89 1 ~ aitto -
Teku S/S - Thapathali  1.43 2 ~ ACSR 75 mm2  gwitéhing panel
_ Ny ' I 2 gets
Godawar i - Pharping . 3.76 1 ACSR 58 mm?2 '

Baneswar heights ' 0,15 1 . HAL 22 mm?

‘_,',, .
1

‘Battis Pultai west - 0.25 ditto -
Battis Pultai east  o.18 1 - ﬁiétb -
_nhobiqﬂaka' | 0.7 ;1 - aiteo -
_Babar Haba1 : o 0.33. '..-i; ...—:dittq -
stadim o3 1 - aditto-
Chhouni ._. _. '_ 0.11 1 - ditto -
Sungargaon I = - —-diﬁ;bf*_.-
_Maligabn;.' - ©oas 1 - ditto -
' Dhumbarahi SoeJ3r 1 —_d;étd:f‘
‘Lamtangin & Tusal _' 0.97 1. ; diptﬁ -
:_Basuhdhafﬁdofe'. | ‘Qlli7' Bt | i'_— ditto:f:j-
P:M;s Qdéftef o _. _ 0.15  -‘l-. ;;iditto';

deundale: Sanepa'_ ) ' 1,33 1 ~ ditto 4_
- & Santabhawan, ' :

_'Chfasel o - e.12 1 <ditto -

Talsikhel & Menbhawan =~ 0.30 1 = ditto -



(2)

DISTANCE NO. OF  CONDUCTOR & . -

2-16

WORK I'T'EM {km) | CIRCUIT . CABLE _ 6Tﬂﬁﬁs
‘Pinchhen Tole - O,lé 1 HAL 22 ﬁﬁé
Chakpat O;lg 1 -Q_ditﬁo -
Satdobato .o;oa' 1 - ditto -
st. ﬁarfy school & 0;15.. | 1. - &itfo -

Dhobigat ‘ :
pharping Soukhel 1.07 1 "~ ACSR 19 mﬁ2 '
Satikhel - 2.40 1 - ditto -
‘Sitapaila 1,07 1 -.digto';
Gothatar 1.73 1 - ditto -
bhééasi'Bagundhafa 2,11 1 - diétd -
Chapali Bhadrakali 1.85 1 - ditto -
Indrayani | 0.96 1 - ditto -
Mulpani ~1.00 -1 ~ ditto -
Mahankal 2.42 1 ~ ditto -
‘Alapoth & Bhadrabas 1.8 1 - ditto -
Chovar 1.52 1 -.ditto -
Syuchatar 1;76 _ 1 _ -'ditto -
Mane Maiju “1.03 i - ditto -
Goldhunga 6.40' .i - ditto ~

~ Ramkot 2.26 1 - diteo -
puraﬁo Naikap 1.90 1 - ditto -
.Trolley bus- 0.10 .. 1 - ditto -~
Jharuwasari '3;53' 1 - ditto'—-
'Dhapakhel 0.57 1 - ditto.—
‘Bisankhu Narayan 1.25. 1 - dittd'—



t3)

DISTANCE NO. OF  CONDUCTOR &

““WORK 1'TEM ' (km).  CIRCUIT  CABLE " OTHERS
Rearrangement
Teku-Kalimati & Mint 0,175 1 HAL 95 mm2 g  Switching panel
S '1.13 : : CVTAZY 3Cx150 2 sets
Teku-Bhimsensthan . 0.82 & 1 - ditto -.
0.20 ' :
Patan S/S - Patan town 1.21 & 1. .- aitto -
. -1.93 ' ' '
BID C1ale 1 - ‘ditto - - SQit@hing panel
 0.46 - 3 1 set
‘Maharajgunj - : 1.20 1 - cvTAzZvV 3 - ditto -
Kingsway . _ _ o c x l50:mm2 ' :
~ Airport and Tangal 03B s 1 ACSR 58 mm2 §  Switching panel
0.16 CVTAZYV 3Cx150mm? 2 sets
K2 S/S - ton - 4.99 1  Cvrasv _ Switching panel

3C x 150 mm2 _ 1 set’

‘Upgrading of Conductor and Voltage

-Ki_S/S - Ringsway 0,09 & .1  HAL 95 mmz.g
: _ - 3.01 o CVTAZV 3Cxl50mm2
Teku 8/ - Kalimati 0,47 1 _ HAL Qs'ﬁmz-f
| Teku - Dharahara - . 2.30 o - dittoif
ﬁaéal f.Bhégawatistan . 0,52 1 - diﬁ;q.-
Nexal ~ Chabel 2.0 1 *”61525 -
' Gaushala - Harijentole 11.11_ : 1 - ditta -
Gaushala - Chabel . 0.7 1 _ aitto -
Palace S.G —'B;ﬁéfani L 2.i3 | 1 .-;'dittdzu-"
Hatisar - Policé.ﬁ.Q_‘ 06.52 1 S ditﬁo -
M'guni - Kingsééy - 3.66 L - difto -
Bunémaharani ;‘Hatisar. 1.02 1 - ditto N
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(4)

"DISTANCE NO. OF  CONDUCTOR &

' WORK TTEM ' Akmy - CIRCOIT ~~  CRABLE, | -'dTﬁsés
fNéxél‘f Dillibazar _1;25 1 EAL 95 mn?
Santabhawaﬂ - Pinéhhen -1.14 1 - diﬁtp_f
Santabhawan - pulehok 2.95 1 - aitto -
S.Bhainéépagi:;.ﬁharping 5,00 1 ~_ait£o 4

400/230. V Low Tension Lines

| Jharuwarasi : 9.45 1 oW 5 mm:dia.
Dhapakhel, o 6.00 1 - aitto -
Bishakhu Narayan | 4,00 1 - 'ditto -

- Bumgamati _ 2,40 1 - ditto -
Pharping Souknel o 610 1 - itto -
Satikhel 5.8 1 - aihtof¥:
Sitépaila : : 12.00 .1 ~jéit£b -
Gothatar o 5{20 1 - ditto -
phapasi T eoo 1 - dito -
Chapali : ~5.10 1 "“ 4'di§t§.— 
Indiéyani ' _ _ 2.00 1 | —:difto Q
Mulpani 4.62 1 - ditﬁq;;
Mahanbal 4,10 1 - aitto -
Alapoth &.Bhédrébas . 3.50 1 - ditto -

' Chovar 1.0 1 - ditto -
Syuchatar § 3.00 1 —'aitto_¥

Hane Maiju . 5.00 1 T~ oditto -
Goldhunga - 11.40 1 - ditto -



(5)

DISTANCE NO. OF  CONDUCTOR &

WORK ITEM ' (kmy°  CIRCUIT - CABLE OTHERS
Ramkot a0 1 - atkto - o
Purano ﬁaikap o lZ;bQ.._‘_ 1 _—'aitté.-_
théswat | - 2:60 - 1 . - ditto -
Lainchour Switchin.g Stééion' . ' . _ Switéb-ing panel
. ' " B sets

Pole-mounted TPransformers

.3'-'pl.1'ase..10 KVA o | S 4 sets .
3-phase, 25 kvA IR 67 sets
3-phase, 100 kA | - ) . ‘54 sets
3-phase, ZSO:RVA | ‘__ : _1_ _ 74 sets
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FIG. 2-3 (1) Schematic Sketches of Implementation
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RIG. 2-3 (2) Schematic’ Sketches of Tplementation -
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FIG, 2-3.(3) . Schematic Skebehes of Implementation
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SECTION '3
DESIGN CRITERIA

'Design cr1teria to be applled for mater1als and equipment are as
follows, which were discussed with and agreed by the officlals of ED
and NEC., .

3. l Standards
- Japanese standards or equlvalent standards: will be applied for all

materials and equipment required for this reinforcement pro;ect.

3.2 pasic Loads to Conductors and Supports

Maximum wind pressures on conductors overhead groundw1res, poles, eto.

w1ll be taken as follows:-

(a} - conductors and overhead groundwires: 35 kg/mzﬂem the'project area

(b) supports 31 kg/m2 On'the project area

*»

_(e)"insalators' 55 kg/m2 en.the project area

The abdvemehtioned wind'preSSures are dbtained'baSihgrdn the'wind

velocity of 25. m/s specified in BS belng applied in Nepal. Althdﬁgh L

.-the. extremely hlghest w1nd ve1001ty recorded in Kathmandu 1nternational -

‘alrport was. 52 knots (equ1va1ent to 26 75 m/s), the veloclty of 25 m/s
for the design. of dlstr1but10n lines is reasonable cons1der1ng the
reduction effect for the lower structures in the town areas or th1ckly

housed areas.
Air temperatures recorded in the airport are as shown belows-

(e)t maximum average air temperature : 25.2%
C(by- extremely hlghest a1r temperature.. 27.8%
(c)' mlnlmum average air temperature ot 11,700

{a) extremely 1cwest_air temperature=: {3.99c__'

For sag, calculat1on of conductors and overhead groundwires, the max1mum

_ temperature of the conductors will be assumed at 70 C taklng account



of temperature rise dve to current flow, while the maximuf temperature
of the gréundwifeSZWili_be at 40°C considering the fécorded extremely
..highest air temperature and temperatute rise ofrﬁhe wires under'the
'direct'sunshine..' '

The recorded extréﬁely lowest air Eempéfaturé.was minus 3;9°¢"ih

:January, while the highest wind veloéity was recorded in April. Since
the extremely lowest air tehperaturé'and'thé.higﬁést'wind velocity will
not be expected to ocaur simultaneously, the minimum temperature of the

conductors and overhead groundw1res will be assumed at 0°C for sag

calculatlon.

3.3 Support _ _

Existing supports are made of ‘steel tubular poles, concrete pole.s and
wooden poles. Suﬁpofts for the new expansion will be made of steel
tube for easy'transportation and erection. Since traffic roads from
'Raxual to Kathmandu limits the allowable max1mum length of cargo to

about 7 m, the poles w111 be 301nted by conventional welding two (2)
pieces at the site.

Design criteria for the steel tubular poles are as follows:-

{a) Span Length
The maximum span length for 11 kV overhead lines will be 150 m,
however most of span length for new lines will bé 50 to.80 m in-

accordance with the results of field survey by JICA's team.

(b) Ground Clearance

Standard ground clearanées_df conductors to'be'applied are as

follows: T
11 kY 4007230 V
Road crossing o 6.0m 4.8;m.
Along road 5.8m - 4.8m
Other areas - _. 5.0m - . _4.8 m



{0)

(d)

(el

(£)

Conductor Spacing

Standard spa01ng of bared conductors will be 75 om for 11 kV.

Safety Factor

Safety factors:fof mechanical strength should be more than 2.5
against the ultimate strength for both steel structures and their

foundations.

8011 Bearlng Capa01ty

3011 bearing capac1ty for pole foundatlons will be assumed as

follows referrlng to the field test reSults carried out at new

‘Teku-Patan substatlons under the Kulekhani project.

‘ultimate bearing capacity: 40 t/m2

angle of repose of '§0il : 20 degrees
unit weight_of-soil s 1.5 t/m3
. gyge of. Pole

Steel” tubular poles w1ll be class1f1ed as follows-—

~ Type A: to be abplied-at-stzaight'line seetiqn and light angle

point up to 5 degrees, ‘provided wifh pin type
insulatots. Light angle poles may be re1nforced by

applying guy w1re assemblles.

Type B: to be applied at angle polnt up to 15 degrees, provided
' w1th pln type or suspension type disc 1nsulators Wlth

guy wire: assemblies.

Type Ct to be applled at heavy angle 901nt up to. 30 degrees,
‘provided w1th suspenslon type disc 1nsulators with guy

wire assemblles.



. Type Dt to be applied at heavy angle point'np to 60 degrees or
-at dead end with guy wire assemblies, -

Type T:  to be applied for installing a pole mounted distribution
' o 'transformer with qutout fuseés and lightning arresters

with guy wire assembiies.

The above types of poles will further be classified depending on
the kind of conductors_and standard span length. . The typical

drawings of steel tubular poles are as shown'in'attached drawings.

3.4  Conductors o _ N

All of new 11 kv overheadnlines wiil'be of Aluminium Conducfor Steel
Re1nforced {ACSR} or Hard Drawn Aluminium Stranded Conductor (HAL)
Underground cable wlll be of Aluminium Cored, Cross—linked Polyethlene
Insulated and PVC Sheathed Cable (AL~CVTAZV) Conductors for 400/230 v
‘low tension line will be of 0utdoor—use Vinyl Conductor (OW).,

{a] OH Groundwire.

An overhead-groundwire wiil be inetalied3on new.Teko end Teku 11

kv line for protectlng the double circuit conductors from direct
: llghtnlng ‘strokes with'a shleld angle of 30 degrees.' The

'groundwire will be ‘of galvanized steel stranded wire.

(b) -Safety Factor .
' Safety factors should be more than 2. S for ACSR and HAL and more

' than 2.2 for galvanized steel wires against their ultlmate
breakan strength. '

o (c) Underground Cable

Underground cables w111 dlrectly be buried at deeper than 70 cm-
below ground surface. The buried cables will be protected by the

brick coverlng from trafflc loads and’ malntenance works.



3.5 Insu]ators

Pin: type and 10~inch dia. suspension type disc insulators will be used
‘for 11 KV overhead lines. '

(a) _Matetial-&’Tyﬁe

1nen1ators for 11 kv line will be of porcelain glazed brown
'coloured,; Spool insulators will be employed for low tension
lines, Suspension type insulator discs will be of:GIEﬁis-tongue
‘type., ' |

(b) Number per Strmg

 One. (l) suepension type 1nsu1ator ‘disc .per strlng w111 be applied
for 11 kV overhead 11nes at every heavy angle and dead-end poles.
However, heavy angle poles for crossing over heavy t:affic roads
w111 be prov1ded with two (2) ser1a1 dlscs per string.

(¢) Safety Factor

Mechanical safety factor for insulators will be more than 2.5

"'against'the_ultimate strength.

(4 Electrical Characterlstics

Electrical characterlstlcs of 1nsu1ators w;ll be as - follows'-

Pin—type P Suspens;on type
Dimension e - B 1/2"x 5 1/3" -10"x § 3/4"
.Leakage dlstance‘ ' e ., 13" . il-;/2"
C Low frequency flashover voltage, dry. : 95 kV- '_,]- 80 kV' _
. . o , wet: 60 kv"-__ _ ‘5‘6 kv - -
'Impulse flashovet voltage, p051t1ve : 150 kv 125 KV
" , negative 5_ - 190 kv S 130 kv

_Low frequency puncture voltage . ¢ 130 kv, 110 kv _
Drawing of the insulators abovementioned is'attached.'

.'3.6 Pole-mounted Distrlbutlon Transformers

{a) The transformers will be of three {3} phase oil immersed outdoor
 use and pole-mounted type.



{b) The secondary side of the tranéformers'mill_be rated at 400/230 V.

() Voltage tap range on the primary side of the transformerefwiil he

+5% to ~10% of the rating at 11 kV'with'i;S%.step.

(1) Unlt capa01ty of trangformers w111 be 10 kVA, 25 kVA, 100 kVA and
250 kVA., ‘ '

"(é) Vector group of the transformers will be Dy-1l.

£} The transformers will be provided with a fuse box on their

secondary. sides.

3.7 Peedér.Switeh Panel

. ‘Bach panel required for new feeders from the existing‘substetiohs and
to be 1nstalled at the new Lainchour sw1tch1ng station will be prov1ﬂed

w1th the follow1ng equipment and meters.

draw—out type OCB, 400 WVA, 800 A or 600 A 1l kV
current transformer, 400200 A/5 A, 11 kV
potent1a1 transformer, 1 ¢, A1 kV/llO v .

cable head for 3c x 150 wnd, 11 kv

watthour meter '

pover ' factor meter

ammeter with selector switch

demand ammeter'

over current relay _

earth fault protectlon relay

automatlc recloser (s1ngle shot)

R
X%k X RV O VAR T

d1fferent1a1 relay

The current'capacity'of the bus to be provided on the panel will be

more than 1,200 A;
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| SECTION 4
COST ESTIMATE AND IMPLEMENTATION PROGRAM

4.1 General _ _
as the fund for this relnforcemtnt pro;ect is 11m1ted, the work
guantities were to be adjusted so that as much works as poss1b1e mlght

be.executed and yet the total cost not exceed the limit.

As for the 1mplementatlon program, due con51deratlon was paxd in the _
fact that the completlon of .the progect was urgently requlred belnq

coupled w1th ‘the commissioning of Kulekhanl ‘No.) power ‘station.

In estlmatlng ‘the cost and plannlng the tlme schedule, followzng

condltlons were assumed to be applled,.

{1} An- experlenced consultlng f1rm will be employed for detalled
Hde51gn, tender call, selection of successful tenderer, 1nspect10n

‘before shlpment, constructlon:management and superv151on at site,

{2) All matérials'and eqdipment'for the project ére made in'Jepan;
They will be qupplled and erected by an experlenced c0ntractor _
selected by 'a limited tender aiong the prequallfled tenderefs on a_

package ba51s.

It:is noted 'h0wever, that the'site ereCtion of iow teneion:lines,
drop wires to customezs, wattour meters and indoor w1r1ng Wlll be

executed by NEC and not 1nc1uded in the scope of work.

'(3) ‘Full cooperatlon ‘with top priorltles will be glven by H. M G. of
Nepal and NEC 'in the’ followlﬁg but not. 11m1ted to-~d-

- Prepafatioh and acquiring the necessary lands, land tight,jtight
of ways, right of access, work permits, immig;ation permits and

the like.

. f'Necessary actlon for custom c]earance of 1mp0rted materlal and-
_equ1pment with due conSJderatton for the extremely tlght

schedule.



~ Shut~down of lines and suspeneion.Offttaffic for the works in
accordance with the SGhedule_with.neceesary notices to the |
public,

- ouch ‘associated works to be done by NEC as removal of exlstlng ‘
sw1tch1ng panels for reharrangement, re—connectlon of feeders to

‘new panels at ‘Lainchour switchlng station, etc.

4.2 Work Qpantitles and Cost - Estxmate

The work quantitles requested by H.M. G. of Nepal are as shown 1n
Append1x—2, and those to be 1mplemented under this pro;ect are llsted
in Table 2-3. ' :

(1) Extent of Implementation

(a) 11 kV new extensions ovefhead_line'; o 62.7 km
' underground cable line - 10.4 km

{b)y Upgrading of voltage and conductor size: -

overhead line : 25.2 km
underground cable line 3.0 km
:fc) Pole;mounted distfieutlon transformers 25,615 RVA .
fd) Eeeder switching Penels-: o | o 19.seEe'
ey 460k230 ﬁ low tension 1inee . _ 129.2.km*
(£) -ﬁatthour.meter B S o . S,Ooozpcs;
{(g) Maintenance tools = - o ' 1.1ot_

*]  The conductors removed from ‘the ex1st1ng llnes for the
purpose of upgradlng wlll be re—used for: exten31on of

low ten51on lines,

It is noted that the abovementloned quantltles of works mlght ‘be
1ncreased or decreased at the time of contract award1ng, dependlng
on the tender pr1ces so that the total progect cost may not qive

‘an excess nor- ehortage to the available Fund.



"(2) Main materials and equipment to be pfocured

{a) Cdnducéots and cahlesg

- ACSR 240 mm? : 10,00 km in total length
- ACSR- ?5 mﬁg - : ,Q.OO'Rm'in,totéi'lengﬁh‘
- ACSR 58 mm? : 38,30 km in total length
~ ACSR 16 mm? ;. 115.70 kn in total length
'4:ﬁth':§5'mm2 : 73. 40 Emlin total iéngth.
~ HAL . 22 im? : 20,70 km in total length
- CVTAZV 3¢ x 150 mm®  :  13.57 km in total length

- OW 5 mm dia. cable = :  390.00 km in total length

(b) 8Bteel tubular poles _
406'sets

- type A poles . H
- type. B poles 8 : 86 sets
- type C poles s 41 sets
- typé D poles . : 86 sets
- type e pole%- : 135 sets
- low ten51on poles Co% . 2,150 sets
(c) Insulators
. - 11 kv pln type 1nsu1ators : 2;600f§cs"
- 10 inches suspen51on type 1nsulators : . 1,450 pes
- low tension spool insulators :

9,960 pcs

H{d&) Tools.and equipment for maintenaﬁcé-work

Reference is made_té'Table 4-1.

The'estimated_cost-fok the above works, estimated at the.price_leéel'as'

of June 1980, is detailed'in'Tab1e 4—2 and- summarized below:~

CIF of‘materials and equipment ¥890;QOQ;000_

Inland transportatlon of the -above, : ¥200;OOd}060]
Site erection cost : '¥260,GQ0,006
Engineering fee' : _¥150,000;QOO'
Total | o . " ¥1,500,000,000



4,3 Implementarlon Program h

An ordinary conceivable tlme schedule would be as follows; even planned

on an urgenL.lmplementatlon ba51s; :

Detailed design and tender document 3 months

:Teﬁdet call . L 2 "
Tendér3eva1uation and contract awéfdihg' : 2.5
First shipment of material . - IR
Ove:seas:aﬁd inland transport . 2,5 "
Site erection o ‘ . i1z "

Total - ' : o S ._.26 months

Tharefore, even 1f the detalled de51gn is started from the beglnning of
September 1980, the completlon ‘wiil be the end of October 1982 at the

earliest. . The complet10n_v1rtually requlred is much earl;er than this
date,

‘The total time requirEMeﬁt_by the cdntiactqr;;ﬁamely frém contract
awardihg to wo:k_boﬁpiétibn,-is'éstimated'at”18.5;mohths in the ahove
schedule.'.Althbugh-thié'eStimate-seéms ﬁér& tight, if is=assumed that
this time requirement may be . shortened by one and half month, namely

the total requlrement is 17 mOnths.

An extra-brdinary procedure of tendér documeht preparation, tender call
and contract awarding is' therefore needed to award the contract within

two months from the commencement of detailed design.

The only conceivable steps of the said extra-ordinary procédure'are as

follows:-

(1) Tmmediately after the signing of the exchange note between both
'governments of Nepal and Japan on the projeCt} the contract of
cdnsulting_service is to be concluded and the ;eﬁdér document
preparation be commenced based on a basic design, . The tender

document is to be ready for issue by the end of the 2nd month.



(2}

{3)

A notice of tender is to be 1ssued hy the consultant, in several
days 1mmediately after the appointment of consultant, about one

month ahead the 1ssue of tender document

' The notice includes the outline of the:-px"Oje:ot; pfeiimihéry work

quantltles, general de31gn crlterla and time schedule, by whlch

any experlenced contractors may be able to study the pro;ect and

prepare most of thelr offers in advance.

A tender is called for at the beglnnlng of the 2nd mouth éiVing
10 dayﬂ for preqentatlon of offers, and the selectlon of
successful tenderer is to be made within 10 days by the Consultant
ba51ng on a 51mp1e hut substantlal evaluatlon of tenders
(ellmlnatlng non—substantlal documentatlon and comparlson
tables). Wlthln 10 days thereafter, H.M.G. of Nepal is to rssue

Letter of Intent to the selected successful tenderer in:

.consultatlon w1th the Consu]tant, 50 that the Contractor may

commence the fabrloatlon of materlals 1mmedlately. The formal
‘contract agreement will be nade w1th1n a month from the 1ssue of

the Letter of Intent.

Thus, the’ Contractor may . start hlS work from the beglnnlng of the 3rd'

month, and ship ‘the first lot of goods by the mlddle/end of the 7th

. month

The site erectlon work will be commenced upon arrlval of flrst 10t of'-

goods from the middle of the 9th month,_although preparatory works be

-commenced from the beglnnlng of the 8th month, and may ‘be completed by-..

o the end of '19th month after the exchange of note.
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Tébie 4]

Maintenance Tools and Bguipment

{Following tools and equipmentwwillzbe proedred.);

1. Strinéing Tools L : _ '

| {a) 100 t hydrauiic-coﬁpreséq@ with dies ' _ _ 2
(b} Conductor drum stand o o . , s
(=) Turnbdckle; 3 tons éééécity _ | o 20
(d) Chain block, 5 tons capacity . s
(e) Alﬁminiﬁm—made pulley - o _ 100 -
.(f)_ Hand—operated Winéh_" S ._ o S 10 .
(9) Steel snatch block, 100 mm dia. S 10
(h) ‘Wiké cutter with dies = : _ - 3
(iy Stringing roller o _ S .20
{j) Wire tensioner © 10

{k} . Tension meter

(1) Theodolite with a tripod | 2
(m} Screw anchor_ _ _' - 30
{n) Conductor protection tube {m) - 100

2. Vehicles

(a) Excavator _ S
(b) Pole~e¢rection and lihé—maintenance 1
(c) = 4-wheel driven type working car 2
{d) A4A-wheel driven type and pick-up type car 2
3. Cable Fault Detector . ' R : 2
4, 0i1 Filter and 0il Testing Set - - o o 2
5 - Meter Testing Set .. : o N ' 1
6. Transformer -Testing Apparatus _ ‘ S |
7. Megger, 2000 volts o oo 3



‘table 4-2

Detaliled Cost Estimate

"CIF 11 kV new éxtehsiaﬁ lines o _ ' ' 219}006}000
11 kv rearrangement S S : 115;Q06,090
Upgradlng of voltages and conductors B : 60 600.060
400/230 V 10w tenSAOn 1ine extenqlon Co _ . 22? 000 000
Dlstrlbutlon transformers w1th accessofles L ' 150 000 000

' Feeder switching panels w1th m1sce11aneous

materlals for Lalnchour S/S _'- ' ' ”50'000 Udd_

Maintenance tools and materials <. . _ _ 70, 000 000

. Others S ; 8,000,000
' 890,000, 000
Inlend Transportation Cost (Calcutta-Kathmandu) o ¥200,000,000
.Erection Cost - . : o ' '_ ¥260,000,000
'Engineering Fee ' B o ¥150{OOO,GGO
‘Grand Total _ ' . _ ¥1,500,000,000

(Note)

The above costs are estlmated at the prlce level as of June, 1980.
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_ SECTION 5
PROJECT EVALUATION

Implementation of the reinforcement of the distribution network wWill

bring the_following merits in technieal'aepecte;

(1)

(2)

(3)

(4)

The total capac1ty of the network dlstrlbutlon capa01ty 1n the

areas concerned w111 be 1ncreased from the ex1st1ng 50 000 kVA to

'_78 000 kVA by 56% in capaclty. Taking 1nt0 account that the peak

demand in the areas concerned is about 75% of - that of the whole

: .Kathmandu valley, the capac1ty of 78,000 kVA is qulte adequate for

the demand in 1985/86, referring to the demand forecast shown in .
Table 1-1.

,The exten51on of new ll kV llnes and new low ten51on lines w1ll

1ncrease number of customers from the present 50,000 to 70; 000 by

40%. Most of the waltlng consumers in the areas concerned will be

-met to their demand.

The present l1ne voltage drop and energy loss are recorded as 20

to 30% or more at the customers’ ‘end. But’ those w111 be reduced

"o 10 to 15% or less owing to the epgradlng of conductor ‘'sizes and

line voltages.

The rearrangement for separatlon of the commonly used 51ngle B
01rcu1t line at preeent to 1nd1v1dual llne w1ll reduce the

frequency and range of llne shut down ow1ng to the ‘lessened

'affectlon by faults on the other llnesr

The relnforcement of d1str1but10n network ‘not only enlargeﬂ the serv1cef

'areas and reduces the 1oss energy, thus 1mproves the management of NEC,

but also much - levels up the quallty of servrces in’ enerqv vupply,

.coupled w1th the comm1351on1ng of Kulekhanl No 1 power statlon.

The etable supply of good qualrty electrlc energy, ensured by thls

relnforcement w1ll certalnly contrlbute ~to the eoc1al and 1nduetr1al

development% -as follows but not llmlted to.'

w1
v
=



{a)

(b)

{c)

(e)

Promotion of small/medium scale industries in private sectors

: WHich have been dEPressed for long. time due to poor. supply of

electric power. .

Promotioh_of a todrism_industry by upgrading the hotel and

accomodation services.

Stable supply of city water with a pumping station under

~construction,

Improvement of welfare in health by better services of hospitals.

Modernization of civilian life throudh wider electrification of

residences and shops.
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Officials anﬁ'édﬁﬁtérparts

Flectricity Department

Mr. H. M. Shrestha : 'Chief anlneer

Mr. B. M. Siﬁéﬁ : ~ Deputy. Chlef Englnoer'
Mr. H. O. Shfés%ha y _' Sen1or Enqlneer
Mr, B, S Malila - 'Senlor Eng;neer

' Nepal Electricity Corpofatioﬁ

 Mr. S. K. Malla - _ Executlve Chalrman ' S
"M:i R. M. Sakya ) _ Executlve Chlef of Plann1ng and

'Genoratlon Department

Mr. N. T. Bhutia - :uChlef of Plann1ng and Research D1v151on_
-Mr. K. B.jshresthé Chlef of Constructlon D1v151on

Mr. T. M;fSakYa' ' A551stant Englneer

Mr.'K;_L,_Joéhi . ! o 5551stant Englneer

‘Mr. K. G. Shrestha  Assistant Enqineer

-Mr..é.:Rf'Suwal_ : S AssiStant_Enqinéer

"Mr. R. C. Pandey ' Assistant. Engineer



Schedule of Members of Team at Site

‘Mr. K..Nakajima

Mt ,

tion route

Date:’ 'K{ Katoh 'Mt. W.:Hirakawa
20/May (T) Trip(Narita-Bangkok)  Trip{Nafita-Bangkok) _ Trip(Narita-Bangkok)
-'T:ip_(Bangkok:-_ 'Trip (Bangkok- Trip (Bangkok—
‘ Kathmandu)' Kathmandu) ' Kathmandu)
2L/ W L L
.Courtesy call to ED, Courtesy call to ED, .Courtesy call to ED,
NEC and Japanese NEC:and Japanese . :NEC and Japanese
I Emabassy Embagsy Embassy '
"Meeting with Nepalese- Meeting with Nepalese Meetlnq thh Nepalese
. - officials & counter- officials & counter- officials & counter-
22/" (Th.} parts.. parts. ' parts.
Investigation of K2 Invest1gat1on of K2 Investlgatlon of K2
5/5 . _S/S ' - :S/S :
S : Discussion with - Dlscu551on w1th D15cusSxon with
23/" {F) - Nepalese officialsrs-  Nepalese’ off1c1als & .Nepalese offlcxals &
counterparts on: 'counterparts on counterparts on
H.M. G s;proposal H.M.G's proposal H.M.G's proposal
24/" (8) Genera1'1nvestlgafien  Genefal iﬁﬁeetigétieh' Génefel iﬁvestigation'
: of  Patan, Balaju & of Patan,:Balaju & of Patan, Balaju &
K2 areas ' K2 areas : K2 areas
25/" (Su.) Discussion and inves-"biecuséion and ‘inves- 'DiSCQSSion'and inves_
tigation of areas tigation of .areas tigation of areas '
' concerned -congcerned - ' concerned '
26/“ (M) D1scu551on on ba51c Site investigation Site 1nvestigation
27/ (1) - ditto - - aitto - _Market res'e'a"rch-'= :
28/" (W) - . ditto ~ - ditto ~ Study . on NEC Levenue_.
: ' & expenditure: and
"tarlff
29/" (Th.) - ditto - - ditto - _SUrvey and interview :
: : S ~to local contractors:
30/" (F) . Diséuséioh anLainf ~.di£toﬁ- _v“ditﬁbe_
. chour- and Thapathali ' :
‘switching‘stations
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