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FIG. 4.14 LOAD OF THINI §/8
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FIG.4.16 DEMAND FORECAST OF KATHMANDU VALLEY
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SECTION: 5

DISTRIBUTION SYSTEM EXTENSION PLAN

5.1 General.
" As mentioped in Clause 4.1, the growth of power cénSumﬁtion in the - N
_=Kathmandu valley has been suppressed recently due -to- 1nsufflclency of

‘the power system capa01ty, the power generatlng fac111tles and as Well

as the dlstrlbutlon system

In order to ‘meét the grow1ng demand in the CNPS the- follow1ng power

stations ale under constructlon and pl&nned to be 1mplemented as mentloned

_;hereunder
Gandakl power statlon, 15 MW ,....;;...' ......... -'1978/79
Kulekhanl No. 1 power Statlon, 60 MW~ \.u.i....in. 1980/81
Dev1gat power statlon, 14.4 My ..L,li..;..ﬁ.;J... 1981/82

Under the Kulekhanl Hydroelectrlc prOJect the New Teku substatlon 1s planned
to be constructed and the’ exlstlng Patan substatlon wlll ‘be- extended for" Sup-
ply of the Kulekhanl No.1 power to Kathmandu c1ty The powel transmlsslon sys- '
ftem in hhe CNPS and the Kathmandu valley 18 Shown 1n.Dwg Nos KD-2 and. KD~3

Further to the above power statlons, the Kulekhanl No 2 pOWBr statlon w1th
1nstalled cap301ty of 33 M¥ is also under plann:ng with target completlon
of 1985/86 ' ' ' ' '

3However, these power generatlngprogectsdn not 1nv01ve any’ extenslon

' jplan of the dlstrlbutlon system

..The power supply capa01ty of the ex1§t1ng dlstrlbutlon system 1s ‘not-

'fsuff1C1ent even for the present demand The ex1st1ng dlstrlbutlon _

.;transformers of 43, OOO kVA in™ total 1n the Kathmandu valley are not
'enough to dlstrlbute full power of the evlstlng power stab1ons Therem

fore, there 13 no allowance to recelve any addltlonal power. .

: Under buch 01rcumstanceS,.1t is requlred to 1mplement a dlstrlbutlon
system relnforcement progect, coverlng the': 1mprovemenL of the ex1st1ng

‘ dl%trlbutlon system and constructlon of the new dlstrlbutlon fac111tles,
.1n orde1 to dlstrlbute the added power to the consumers 1ﬁ the - Kathmandu '

' Valley



The exbension . pian'of ihe=distribetion system is'pleﬁﬁed'in'thié ?-i_.
‘1eport in two stages, the flrsb stage to be, 1mp1emented by the end of
1982 to dellver the power to be’ generated at the . Kulekhanl No' 1 power
station and to meet the demand\qsto 1985/86, and the second stage to be
1mplemented by 1985/86 to dellver the power “of- the Kulekhanl ‘No.2 power -
station and to meet the power demand up to- 1990/91 The planned develop—

. ment. ploaect comprlses the f0110w1ng

The Firsti. Stage (to b completed by the end of 1982)
A) _Transm13510n llne . . .
11 KV line betveen Teku and New Teku substations ......... 3 im

b) Distribﬁtion system -

New 11 kY llnes e e e 125 b
Renewed 11 KV 1ifes ........... e e i eeaa 60 KM
Dlstr1but10n transformers v iaedaan ';.;;....,.f.fi.;;;;;...7é;000 kVA
New 400/230 V 1ines. oev... T P P T 13 Ve
Renewédidoo/QEO'v lines ..{,...g.;...,;;Q;f;.;;......}..fﬁ'90-km'
Watthour meters and others: R i iierasieiiese 1 lot

Tools and mlscelldneous mdterlals ..;;;.;....ff.;..,.....e 1 1ot

" The Second stage“(ta'be completed'by tlie ond of 1983)
:d) 'Trénsmiseieﬁllines

“ New 66 XV ‘lines .;;G;.g..,.;.Q;;.i;.}.;.;L..........iﬁ.... 13 m-

- between New Teku. and New K2 substatlons, .5;...;;”aﬁﬁrox._:5 km

'f-between Balaju and New Chabél subsbations, ...... approx. 8 km

fb) 'Improvemeht'ef loadeﬁispatehihg'eysfem
¢) Substations:

: _New*substatlens_.f..;.r....;....... ..... ;.,;....;I........; 2.

- New K2 substatlon, 2x18MVA (1nclud1ng ex1st1ng 1x18 MVA “to. be removed
" from the Patan S/S) - .. . D
- - New Chabel substation,. 18 MVA

_Extene1on of substat1ons .;..,....;..}...;....{e. ...... }f' 2
~ New’ Teku substatlon (Exten310n of feeders)

f BalaJu substatlon (Exten510n of feeders)



S a) 'DistfibutiOn:s&sﬁem
New ll kv llneS : 4‘.‘0.ocl'I"_ii:l:i:rn.Ooollll.n‘nll‘qqg.n o‘.-r.'..cc.-.r-:.;t 150 k-m
‘Renewsd 11 RN (B
'  D1str1but10n transformers ...g..;}......;,{pj.;,;{.;..;,SBﬁODO KVA

New 400/230 T LENES 0L s er e et e e e et 110 -

Ronewed 400/230 ¥ 1ANes . viiiievsahauaseiehanaansissie 110 ki
-Watthdur meters_and othérs ...,.;{;....;;.ﬁ.;.l.y;..;;:.l'lot
.Teels_and'miscelianeous materials .;.....i;.i,..{,I;L.. 1:10£

The proposed schematlc transm1351on system dlagrams are shown,ln Blg. 5 1
'for the system after completlon of the Kulekhanl No 1 power statlon
_(lst stage) and in Fig. 5. 2 for the system after completlon of the
Kulekhanl Vo 2 power statlon (2nd stage). The proposed dlstrlbutlon
_systems connected to elght substat1onsare 111ustrafed in Flg 5.3

through Flg. 5. 9

,iDeSCPlpthﬂ% for the development plans mentloned above are g]ven in the

_f0110w1ng clauses

5.2, 'TrahsmisSion'Systeﬁ'ﬁevelepmentvPiah _

The new substatlone; New K2 bubstatlon and New Chabel substatlon, are’

planned “to’ meet Lhe grow1ng “demand 1n the center of Kathmaﬂdu 01ty '

The’ 66 KV outg01ng f30111t1es w111 be 1nsta11ed at New Teku substatlon
_ for the exten51on of 66 kV llne 4o New K2 substatlon -and at BalaJu

'.substat]on for exten510n to the New Chabel substatlon

Tn addltlon to the above two 1] kV tle llnes ‘are planned to: be con—'

[.structed between Teku dnd New Teku substatlonb 1nd between.K? and New

K2 bubstatlons.

A new load d1spdtch1ng center-is planned at New Teku eubstatlon for load dls—

patchlng of the CNPS 1n the Kathmandu valley and the power system up to Hetauda

:5 2"1'“Tran3mibsibnsbihes

' 'Partlculmrs of the planned 66 kV and 11 kV transm1331on llnes are mentloned

- hereunder.



(b)

.566 kVﬂtrensmission'linés

?Both transm1ss10n llnes between New Teku and New X2 substatlons
fand between BalaJu and New Chobel substatlons con81st of the

_ove1head portlon and the underground portlon.

The former consists. of the overhead llne of approx1mately 3 km -

.:1nclud1ng Bagmnt1 river cr0551ng and the underground oable line
'lof approxlmately km 1n the thJckly housed area, of Kathmandu

-'eify._ The latter oon51sts of the overhead 11ne of wpproxlmately

8 km 1nclud1ng the underground portlon of approx1mately 100 meters

_dfor crOSS1ng under the ex1st1ng 66 KV transmlss1on 11ne

,Partlculars of the llHEb are ‘commorn for both lines and as glven

-hereunder“

Mejor'particulars'of fhe overheoddfreﬁsmiseion line are as follows:

Nom1nd1 voltage - 66 kV

:_Number of e1rcu1t : R '
Conductors: o fACSR 160 a2 .
EarthWire:..:_f'_ o . ”Galrenlzed steel wire 38 mm2

'Conductor arrangement ';'Trlangle formatlon
Supports: S " One 01rcu1t, galvanlzed 1attlced steel'

T ' stlucture ,

NeutIEI*érouhdeYStemé 1Solld groundlng system

Magor pertloular% of the underground cable llne are as follows

Nomlnal voltage: - --66 kV .__,
; Conductors: . Lo .,Cu 150 mm< - oo
Typé: o _ o "S1ngle core, trlplex, cross—llukéd

polyethylene 1nsu1ated polyv1ny1-
‘chloride sheathed, corrugated steel
1drmored,PVC oversheathed cable g

:1l'kV5transmission lines

'l The ll kV tle llnes are of OVerhead constructlon and the1r part1~ '

eulars are common and as glven hereunder.

:.Nom1nal voltage s -.-ll:kV..-

TNumber of: 01rcu1ts . 251; o IR
"Conductors: T ¢fHard alum1n1um strended 240 mm2:
' Earthw1re-': ; o 'f:_Galvanlzed steel wire 38 2
'Supports - o :_' jSteel poles in H oonstructlon

5. 4




5.2.2 Substations

_rPartlcu)ars of the substatlons planned to be newly constructed and to

be extended are es mentloned hereunder-

{a)

(b)

New K2 substatlon

New K“ substatlon erh 1nsta11ed capaclty of 2 x 18 MVA 1nclud1ng

d7ex1at1ng 1 x 8 MVA to be, removed from Patan Sub&tatlon proposed near
_K2 sw1tch1ng substatlon for the relnforcement of KZ substatlon  1£~
“is planned that the power is: supplled from New Teku substatlon by the.

"66 kV transm1551on 11ne for power dlstrlbutlon to the center of :"

Kathmandu 01ty _ The 51ng1e 11ne dlagram and the layout are shown 1n
Dwg. Nos KD 8 end KD-- 9. _ SlX 51ng1e—phase step down traneformers from
66 kV to 11 kv (6,000 kVA each- w1th an on—load tap changer) and 66 kV
sw1tchgear are’ to be 1nsta11ed in the outdoor sw1tchyald -11 kV

SW1tchgcar cons1st1ng of four c1rcu1ts for dlstrlbutlon feeders, two

' 01lcu1ts for connectlon w1th K2 substatlon, one for spare in, future

.and one statlon scrvlce c1rcu1t will be 1nsta11ed in’ the control house,

5New Chabhel substmtlon

':New Chabhel substdtlon w1th 1nsta11ed capa01ty of 18 MVA is proposed |
- ear - Chabhel sw1tch1ng—substat10n for the relnforcement of Chabhel -
;iand Maharajgunj . subetetlons It is planned that the power is sup—
?dplled from Balagu substatlon by the 66 kV transm15510n llne for

power dlstrlbutlon to the 1oads of Chabhel and MaharanunJ The

r51ng1e Tline dlagram and the layout are shown 1n Dweg. Nos KD 10 and
KD-11. Three 51ng1e phase step down transformer from 66 kV’to 11 kV
{6, OOO kVA each w1th an onnload tap changer) ang’ 66 kY ew1tchgear wrll'”':

. be 1nsta11ed 1n “the' outdoor sw1tchyard ' 11 KV sw1tchgear con31st1ng

of two 01rcu1ts for dlstrlbutlon feedels, two c1rcu1t5 for oonnectlon o

with' Chabhel substab1on, one for spare 1n future and one statlon'

'eerv1ce c1rcu1t w1ll be 1nsta11ed 1n the control houee

Exten31on of New Teku substat1on

d To supply power to New K¢ substatlon, one set of 66 kV’outgolng

' f40111t1es con51st1ng of a 01rcu1t breaker, one set of current

transformers,and two sets.of dlsconnectlng_sw1tches.w;ll be



(d)

_ installed at New Teku Subétation; : Thie éihglé_line diagram and

- the la&out ére Sdeh in Dwg. Nos. Kb-4 dnd'Kﬁ~5.'

then31on of BalaJu subatatlon

'=To supply ﬁhe power to New Chabhel substatlon, one set of 66 kV

'”outg01ng fa0111t1es con31sb1ng of ‘a c1rcu1t breaker, one. set of

current transformers and three sets of dlsconnectlng sw1toheq w111

be 1nstalled at Balagu Substatlon.

The 81ng1e 11ne dlagram and the 1ay0ut ‘are ‘shown in Dwg Nos.

S KD-6 and KDm?

.- 5 2 3 Load Dlspatchlng System

It is ploposed to set up a load dlspatchlng center in New Teku substatlon

. for 1oad d1spatch1ng of the power qystem in the Ka+hmandu valley and the
CNPS ‘up ‘to Hetauda

The communlcatlon system for the 1oad dlspatchlng qystem w111 be

establlshed as follows -

:(.a)

(b) | ‘

(o)

' Existing”pOWer ‘line carrier (PEC)”teiephéneisystems'iﬂciﬁ&ing”under%

construction

.1 A sysiem:._befwéen'Tfisuli P;S;Wéhd Baihju;S;S;,fand‘betwéen

'Kulékhénf PS5, apd Helauda S.Sa_méﬁuﬁaoﬁuied:by Brown

Boverl (Indla)

- _B System:. betwcen Sunk051 P.S: and Paban S S._;.

- C sjéfem;‘:thween New Teku S, S and BalaJu S S " betwecn New Tcku:

8.5, and Patan S S. and betwepn New Teku S 5. gnd
ziKhlgkhanl Na.1 P.S manufacture& by 0h1 (Japan)

Newly 1netalled communlcatlon systems on the 66 kV llne

'4-betweeﬁ Néw Teku.S;S' and New K2 S, S
- beweﬁénNew'Teku‘SfS-. and New Chabhel 5. s via Bala;;u'.s';"s.-.
_Communlcatlon cable 11nes w1ll be lnstalled or 1mproved for

vestabljshlng the commun1cat1on CerUltS between the above 66 kV

' fsubstat1unb and 11 kV substatlons on- the 11 |V rlng llnes.—

"~ The power line carrler telephone systems are 111ustrated in

:Dwg No. KD-12.

5-6



5.3 ‘Dist'r;ib'uti--on System -Ex%enéion Plan -

" New constructlon of the dletrlbutlon system and 1mprovement of the

ex1st1ng eystem are planned in. order to deliver the genermted power S

of the Kulekhanl Neo, 1 power sbatlon and to meet the 1ncrea31ng power

-”demand The re;nforcement_plan for.each lelded area‘ls explalned_

hereunder.

(@)

Kathmandu (K~ 2) substatlon mrea

_Accordlng to the' demand f01ecast the peak load in the Kathmandu

serv1be alea will reach 32 3 MW in 1990/1991 and the energy con-

_ Sumptlon Wlll be 149.9 GWh

The proposed plan of the d1str1butlon system 1n thle area is

1]1ustrated in Flg‘ 5.3,

_The ex1st1ng overhead llnes extended to the center of Kathmandu

'c1ty w11] be placed underground

The llnes to Mlnt Indrachok Pyaphal and Tengal extended from

”-_the ex1st1ng feeders w111 be shlfted to the new feeders - Mahendra

-feeder, Jayath feeder, Tangal feeder and Kamaladl feeder w111 be
shifted 4o ‘the New K—-2 substatlon ' ' '

The ex1st1ng 3 3 KV 11nes w111 be converted t0 11 kV‘llnes by

Lhanglng 1nsulators and cross arms._ The dlstrlbutlon traneformers'

of 42,000 kVA in - total capac1ty 1nclud1ng the transformers for the

Hsystem converted from 3.3 kV’to ll KV w111 be ddded and 1nstalled

on the EXLStlng and new llnes.-

o All ex1qt1ng 11nes ‘will be 1e1nforoed 1mproved and extended, and -

NON

: .new branch llneq will be extended bo - supply the power to’ Ahe. new

SEI‘V].CE‘ a,rea. .

Teku substatlon aren _d:

'Accordlng o the demand forecast the peak load 1n the Teku service

_aréa w111 be 31,0 MY in 1990/1991 and. the energy consumptlon 143.9 GWh.'

'The proposed plan of the dlstrlbut1on system in, thls area is 111uet~ -

“rated 1n,F1g. 5.4,



(d)

The llnes extended to Thankot and Teku from the ex1st1ng subm L

statlon w111 be shllted to New Teku substatlon. Two new feeders

' w111 be extended lrom “the New Teku substatlon 10 supply power to ;

the new serv1ce alea and eouneeted to the Karlmatl and Tahalehal

._feedels of the exxsilng Teku substatlon.

Phe - ex1st1ng 3 3 KV Karlmat1 feeder and- the: 3 3 kV llne on’ the Mlntd'
;feeder ale converted to 11 kV 11nes. The dlqtrlbutlon tlansformers

~of 36 OOO kVA 1n total eapaclty 1ne1ud1ng the traneiormers for the

system to be converted from 3 3 kV‘to 1l kV'w1ll be added and

1nsta11ed oi1. the ex1st1ng and new’ 11nes

All ex1st1ng 11nee w111 be 1elnforced, 1mproved and extended,'and

new braneh 11nes w111 be. extended to supply the. power to the new.

serv1ee &Ie&

- Balaju" 's‘ubstat"i (m ‘area

Aecordlng to the demand forecast the peak demand in the Baidju:

-'serv1ce area w111 ‘reach 12.5 MW in 1990/1991 and ‘the energy con—

sumption will be 57.9 G¥h.

The proposed plan of bhc dlstrlbutlon syetem 1n thlb ared:iSf”.

111ustrated on: Fig. 5.5.

A1l ex1st1ng 3 3 kV'llnes w111 be converted to 11 KV l1nes. The
3.3 kV llne belng fed from the step down transformer at Nayabazar

will be. conneeted to the new feeder at the Bala3u subetatlon

gThe d:str1but10n transformers of . 17 000 kVA.ln total capa01ty

1nc1ud1ng the transformers for the . system to be* converted from

3.3 KV to 11 kV’w1lI be added and " 1nsta11ed on the ex1st1ng 1nd o

new 11nes

AlL exrstlng lines . w111 be 1e1nforced,]1mpr0ved and extended and
new branch 11nes will be extended to. supply the power to the new

serxlce area

MaharaggunJ substatlon area

'wAccord1ng to the demand forecast the peak demand 1n the Mhara;gun3



“service erea will . reach 10 0 Mw in 1990/1991 and the energy conw_
_sumptlon w111 be- 46 4 GWh

The proposed plan of” the dlstxlbutlon sysbem 1n this area ]S

‘111uetrated in Flg 5. 6

'The dlstrlbutlon transformere of 13 000 kVA 1n total capac1ty Wlll

- be added and installed on the existing and new 11nes

.The Ba]uwater, Mahablr and Banebarl 11nee w111 be connected to the
new feeders, and - some ex1st1ng “lines will be relnforced and 1m—'
‘p:oved. ‘New branch llnes will be extended to supply the power to

“the new service area.
(e) Chabhel substatiee area
Aecordlng to the demand forecast the peak 1oad 1n the Chﬁbhel

'serv1ce area will reach 14 5 MW‘ln 1990/1991 and the energy con—'
'sumptlon W1ll be 67.5 GWh. : : I

_The proposed plan of the dlstrlbutlon system in thls area 1s 111ust—

" rated in Flg 5.7,

._The eXisting 3. 3 KV iinesaon'the Chdbei'feeder and.Pedam feeder will

?fbe converted to 11 kV llnes and shlfted o the. new feeders fed from_
_the ﬂew Chabel Substatlon " The' dlbtrlbutlon transformero of 17 000 kVA
LH total capa01ty,1nclud1ng transformers for the eybtem to be converted
from 3 3 KV to 11 KV, will be added and 1nsta11ed o the ex1st1ng and

new llnes

" The ex1st1ng 11nes will be relnforced, 1mproved ‘or’ extended,-and new
branch llnes will be extended to euppIy the: power to the new- serv1ce

area
“-ﬁfd .Bhaktapur and Th}mJ subsﬁetion-afeae

.'ACCOleng to. the demend forecast the pedk load 1n these areas w111 re&ch

6. 4 MW in 1990/1991 and the energy consumptlons w1ll be 29 5 GWh

’ The proposed plan of the dletrlbutlon system in- thls area lb.:_'

_1llustrated 1n Flg. 5.8.



The ex1st1ng 11 kV 11ne at the Bhaktapur substatlon w111 be shlfted'

o to the new feeder.

_(g)

.. 5§4 

““TIn general hard drawn 1nsulated alumlnlum conductof

The dlstrlbutlon transformers of 8 OOO kVA 1n total capa01ty w111

be added and 1nstalled on the exlst1ng and new 11HeS

- The exlstlng 11nes w111 be lelnforced, 1mproved and extended, and

new branch llleS w111 be extended to supp]y the power o the: new

service area.
Patan substatlon area.'

Aceordlng to- the demand forecast “the peak lOdd in the Patan serv1ee area

w111 reach 1755 MW in 1990/1991 and the energy consumpt1on will be 81.3 GWh.

'The propoeed plans of the' exten31on and 1mprovement of the dlstrlbu— _
thon syslem in thls area is 111ustrated in: F1g 5 9.

_Theﬁliﬁes beﬁﬁg“ex%ehded;to'Chabdgeoh"fiom the ekiSting GedEWari.
.;feeder w111 be: separated and shlfted to new feeders and another new

_ feeder w111 also be extended to the Patan Induetrlal Dlstrlct

;dThe 3. 3 kV Patan feeder and the 3.3 kV 11ne on the Jawalakhel feeder

ulll bo converted to 11 kV 11ne o The dlstrlbutlcn transformers of

C 22 OOO kVA in. the: tota] capaclty 1nc1ud1ng the transformers for the
_system to be converted from 3. 3 kV to 11 kV w111 be added and 1nstalled

g_on “the ex1st1ng and new llnes

'All ex1st1ng llnes w111 be 1elnforced iﬁﬁrevedfehd“exfeﬁded,“éﬁd_
"new branch lanes will’ be extended to supply the power to the new

revlce area

¥ Cohducteredfl”

Materials and Equipment for Distribution System -

o '{employed

for overhead dletrlbutlon llnes and crosq llnked polyethlene 1nsulated

Hand PVC sheathed (CV) power Cables are employed for underground dls—

-’trlbutlon llnes

5 =10




. The following miscellaneous conductors are also used:-

(). Cablés-fof:fhe'priﬁary sidés.bf'franSformers

{2) Insulated Jumper w1res for Jumpers of prlmary 11nes

(3) 600 V outdoor weather proof (OW) wires and polyv1ny1 chlorlde

' 1nsu1ated.cablesfor seyvice wires

Primary édhduétbrs.are_stfﬁﬁéfgeherally'ingHoriéontal Tayout on the
‘boiés and seééﬁ&éfﬁ'ﬁpﬁ&udtofs are in vertiéai_layﬁﬁt;
. Supports and Cross Arms

'Poléé'to be employed are non—gélvaniiéanpaihﬁed steei'tubes:and

will Conslbt of two portlons to be 301nted at 51te by ordlnary

weldlng

Crossarms w111 ‘be made of galvanlzed steel channel dnd flxed +to the

'poles w1th steel bands

' Steel bands will be made of galvanlzed stéel and will be secured hy:

tlghtenlng bolts and nuts with: sprlng washers

'Tubulér:pélés-Wiil be‘designéd'so'as td'prevent'#ibfaﬁion-df-

exceSS1ve deilectlon in serv1ce &nd w111 be c13351fled as follows -

Type A: _Support at stralght llne sectlon ‘and llght angle polnt up

S to D degrees,.prov;ded with pln type.lnsulators but wlth—

out stay assembliés."

”ije B:':Support at angle poxnt up. to 15 degrees, provlded Wlth pin

type insulators- and reinforced W1th stay assemblles

TPype C:'.Sufpbrt:at'héévy.angie“pbihf up'to 90'degréeé, pr6V{déd

with straln type 1nsu1at0rs and relnforced w1th bhay

assemblles

. Type -D: Termina1:§upport'a£ dead.eﬁd, reinfbfqédrﬁith étay assemblies.

.’Typé}T:_’Support for a polenmounted transformel equlpped w1th cutout

fuses and llghtnlng arresters

TyﬁeZS: -Suppbft fdf a:seétibﬁ éwitch'equipped with_iightniﬁg arréstqfs;

._S_L'iy’



(e)

(a)

Insulators

For ]1 kV 11nes, pln type 1nsulat0rs wlll be employed at stralght

and llght angle supports, and btraln type 1nsulatore at heavy angle -

and. dead end supporte.

Spnel insulatofs_will he empleyed for low tension Iineé;

Transformers

The secondary 51des of the transf01mers w111 be rated at 400/230 Vv for
~phase un1ts and 230 V‘fol 51ngle—phase unlts The transformers
ﬁ111 be prov1ded at thelr primary side’ w1th taps of plus 10 and
'% and minus 5. and 10 % based on -10. 5 kV' e, iaps of 11 5 - 11 -

. 10 5 - 10 - 9 5 K.

(e_)__

) Automatic_.Sé.c tion "Swi.‘bé.hes and Olhers

'The rated voltages at secondary slde are. 420/241 V for 400/230 V

operatlon to cover the voltage drop on the low ten51on 11nes

The brqnsforme1s are- of 011 1mmersed, outdoor use, and pele—meunted
type for the cqpac1ty up to 30 kVA and’ glound 1nstallat10n type for
the capa01ty of 50 kVA and over. N o

Capa01ty of transformers 0 be procured are glven below -

:j._Slnglefphase o . 5,_10 20 30 kVA
Three—phase 0 30, 50, 100, 150, 200 500 kVA

-]'é'Autometic seetionﬁewitohes

Automatlc sectzon Sw1tches for ellmlnatlon and debectlon of faulty .
'sectlon w111 be 1nstalled on: the dlstrlbutlon 11nes._
2. - Manually operated eectlon sw1tches
Manually operated bectlon Sw1tches w111 be 1nsta1]ed at the ;"
branch1ng polnts of the llnes and other 1ocat10ns as necessary
3 - Cutout sw1tches

Transformers ‘will be pr0v1ded w1th cutout fuse 5w1tches on the

prlmary 51de and cutout sw1tches on the secondary 31de

o '5:%;i2'



4 - nghbnlng arlestore

Dry valve. type llghtnlng arresb01s w111 be 1nsta11ed on the

11nee at bransformer locatlons, the prlmery 51de of eectlon :
swilches and the 301nt1ng polets of overhead;andrundergreund lines.
() Wafthur Mefersz '

Watthour meters for power tradlng are: of the eutdoor wall—mounted type
and - so de51gned as to be used under 230 V for 31ngle—phase two~w1re

T syetems and 400 V f01 three ph&se four~w1re systems

As for 11 kv reeelv1ng customers, watthourﬁmtersw1th meterlng oetfrts

will be pr0v1ded._ ' '
.(g)_ Misceilanéoﬁs.ﬁateriale; and,Ereetien end Maderenanee'Teele. 1_L

The f0110w1ng mlscellaneousVmaterlele:end equlpment wdll.be purchased

for the Progect ' ' '

kljd Stay wires'wifh.accessorieSV

(éi__Bindihg_eires_ |

(3) dcphhéétqré;aﬁa7519efés.

(4),:Gaireﬁized7eolt5'ahd nﬁre fer_arms eﬁd.eﬁhersl ."

'(55. Watthour meter testlng beard

(6):eVeh1clos

7)) Teols fer erection and -maintenance’

.5 5 Construcflon Schedule

':As mentloned 1n - the prevlous clauseS, the 1mp1ementat10n program of the
jdlstrlbutlon nebwork systems 1s recommended to be scheduled 1n two qtageb,
the ilrst stage and second stage, as shown in Flgure 5. 8 = Constructlon

Txme Schedu]e

;On the cond1t10n that Lhe flnan01al arrangement for the flret stage is made‘
by’ the end of May 1979, the tender ior procurlng the materlals and equlp—
"ment Can be called by the cnd of September 1979 The 51te erectlon work
W]ll be Commenced atb the beglnnlng of October }1980 and:cpmpleted at‘the

.end of March 1983, g ' N IR : :

C5-13c



_The distribution line work for the second stage will be started with
two years. 1nt01va1, the tender w1ll be called at the end. of September'
1981 and the. 51be erectlon w01k w111 be - commenced at the beglnnlng of

April ]983 and completed by'the end of 1985

lhe tendor for the transm1331on and substatlon system for the second

stage developmentxeill be called in November 1981 The 51te erectlon vork
w111 be started in February, 1984 for the transm1331on 11ne,'1n June _
1984 for the substatlon equlpment and - the whole wark,W111 Be completed

by the end . of March, 1985, : e ' ‘

5 6 Cost Estlmate

Construct1on cost for the pPOJECt is estlmated as bhown in detall in

Table_S.] and summarlzed below:

{Units US$1,000)

First Stege L . 'Second State

Coratny oeaney Total corlE Iéffi?incy Total
CUM/L system 183 10 193 938 107:u" 1,035 |
Swbstations -~ 2,242 45T 2,699
D/L System - 7,622 - 965 . 8,587 - 8,906 1,115 10,021

~ Contingency 390 - 49 439 600 84 6B4
Engimeering 1,310 . 164 1,474 1,389 - 193 1,582
Total . 9,505 1,188 10,693 14,065 .. 1,956 16,021
Bsealation 1,137 176 1,313 3,382 519 3,901

' Grand Total 3'10{642” 1}364 112,0661n317;447'- -2,4?5;"15;922_

-

" Remarks: HConver51on rate 15 assumed as Ub$1 00 B ¥210 Rs. L2.5S;
o 2. The pr1ces are based on the levels int August 1978 .
The prlce escalatlon is estlmated assumlng ‘an’ annual

: escalatlon ‘of 5 %

‘The construct1on cost 1s estlmated at Ub$l2 006 000 for the flrst stage;
: 08319 992 000 for the second stage and US$31 928 000 for the whole : '
_ of ﬁhe piogect ' L o T

'1The fore1gn currency portlon covers all necessary cost for procurement
of equlpment materlals, tools,'vehlcles ‘and englneerjng serv1ces not

1nc1ud1ng the cost for procurlng 1ocally ava1lab1e materlals

51



" The. locai cﬁrrency.partibn éoﬁefS'qﬁcﬁ ﬁafefiafé:{6“bé?ﬁfdﬁﬁredxlbcﬁily'
as cement,_steel bars, . bulldlng materlals and other mlscellaneOUS matew".

_rlals, and 100&1 expendltureb for: consultmnts, but does not 1nclude the over- .

head dnd general expcnses 1nclud1ng staff salarles of ED or NEC, hor taxes

':and other 1nd1rect coqts

'Based on the time. schedule mentloned in Clause 5'6 and thé'ésiimﬁted
;payment term thdt 100 % paymont ‘be ' made on shlpment for proculement-
" of materlals and progress1vely for the erectlon work the dlsbursement

of- the cost’ 1s scheduled as follows —I_"

Dlsbursement Schedulei:__'

. o (Unlt U331 OOO)
Flrst Stdge L7 secomd Stage.jf”*

Forelgn Local L Potal Porelgn Local 7 otal rrand
Qurréncy Currency ———— Currency Currency ———  Total :

1979/80 999 & 1,02 . _f_'__-‘l..':f19062
Clogojel 6,288 459 674t ' _:_g5;747j
'71981252'-:2,199'- o482 _2;531; ‘1;6é9,-':..1113_ j 1;f42.('4,423
9ma/e3 1,156 360, 1,516 8,549 833 9,382 10,898
198;?8& o ___' I .5,383_'..:  8%§'“:16;é58_ _6;258.:'.
LoBi/ss __: . o 886';':: :654f[”f2;§4b5'_g;540

Cpotal 10,642 1,364 12,006 17 437 2,475 19,9220 31,928
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FIG.5-1 TRANSMISSION SYSTEM OF. KULEKHANI NO,| POWER PROJECT
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FIG. 5-2 .T'#éANS:MI’SSbN 'SYSTEM OF ‘KULEKHANI NO.2 ééWEFé PROJECT
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© Fl6.5-3 PROPOSED PLAN OF D/L SYSTEM OF KATHMANDU §/S
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HG 5-4 PROPOSED PLAN OF D/L SYSTEM OF'TEKUZS/S-J
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FI6.5~5 PROPOSED PLAN D/L SYSTEM OF BALAJU S/S |
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| FI6.5-6_PROPOSED PLAN OF D/L_SYSTEM OF MAHARAJGUNJ S/5
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FI6.5-7 PROPOSED D/L SYSTEM OF GHABEL S/
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