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 PREFACE .

: In response to Lhe request of HJS Ma1esty s Government of _
Nepal the Government of Japan de01ded to conduct a fea51b111ty |
study ‘on. the Rural Telecommunlcatlons Network Progect ln the
_Klngdom of Nepal and entrusted the study to the Japan Interna—

tlonal COOperatlon Agency (JICA) B

The.JICA sentItOINepalfa survey team héaded by'Mr -Fuknshi
Kltahara, Spec1al Adv1sor for Internatlonal Cooperatlon, M1n15~:
ter's Secretarlat Mlnlstry of Posts and Telecommunlcatlons,_
from December 9, 1982 to February 26, 1983

_ The team had dlSCHSSlonS on. the PrOJect w1th the off1c1alsﬁ-f'
concerned of the Government of Nepal and the Nepal 'I‘e1eoc:>mmu;r1:s_—.=
catlons Corporatlon (NTC), and conducted a fleld survey in the _
:rural areas lnvolved. After the team returned to Japan, further d“

studies were. made and the present report has been prepared

I hope that thlS report w111 serve for the development of

the’ PrOJect and contrlbute to the promotlon of frlendly relatlons-;i-

'between our two countrles;.
o I w1sh to express my deep appre01atlon o the OfflClalS
fconcerned of- HlS Majesty s Government of Nepal and the Nepal

Telecommunlcatlons Corporatlon for thelr close cooperatlon
extended to the team - '

.QCtoberi1933=;H

Kelsuke Arlta

Pres1dent L

Japan Internatlonal Cooperatlon Agency R






Signing the Interim Repdft and Minutes
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SUMMARY ' AND' RECOMMENDATIONS

SUMMARY.
_Objectiveﬁofestndy
.Thls fea51b111ty study is to determlne the teohnlcal and

,economlc fea51b111t1es of the PrOJeot to . 1mprove the Rural

Teleoommunlcatlons Network extendlng all over the Klngdom
of Nepal. The study 1s made from the long term v1ewp01nt.'

up to the year 2000,

qBasic-Principles-and.Preoonditions

The obﬁective areasﬁof:this feasibilftyfstudy'ere the areas

-_where the social- foundatlon has not" yet been fully
developed and the- telephone serv1ce is stlll 1n the

1n1t1atory stage.- Therefore, for the purpose of prov1dlng

'telecommunlcatlons serv1ces in the’ necessary m1n1mum,:1 e.,

services malnly ‘to such key establlshments as. government
and publlc organlzatlons in ‘the objectlve areas,‘the

network - 1mprovement ‘plan: 1s to be establlshed by the ba51c

”pr1nc1ples 1dent1f1ed below.

(l)"To construct the toll publlc call offlces (hereafter'
referred. to as publlc ‘call offlces) 1n ‘the ' fh"
admlnlstratlve centers and the correspondlngly ‘
1mportant agrlcultural and commer01a1/1ndustr1al
oenters 1n the - ‘objective’ areas, and to admlnlster'

publlc ‘toll telephone serv1ce plus telegraph Serv1ce;
(2} To provxde subscrlber toll telephone se1v1ce to such

'1mportant subscrlbers ‘as’ government and publlc-

_organlzatlona in each publlc;call offlce;serv1ceuarea.

- SR3 ~



(3

4y

To construct the telephone exchange offlces (hereafter

nreferred to: as 1ndependent exchanges) exceptlonally in
_Tu151pur,_thrah1 and S. DOtl, the developnent bases

'ln the mid-western and far- western development reglons.a.

dTo have the sw1tch1ng of or1g1nat1ng/term1nat1ng toll.:.
*telephone traffic from/to the- publlc call offlces,_as B

d'”;well ‘as the call meterlng, carrled out area by area bY__‘

the’ ex1st1ng telephone exchanges or those to: be

'constructed by the Nepal Telecommunlcatlons Corpora—'

“tion: (hereafter referred to as NTC) - separately from

the current plan.” (Thése telephone exchanges are

ghereafter referred to as parent exchanges )

Precondltlons to the formulatlon of network 1mprovement

plan are as under.‘

@)

-The areas that can be ea51ly covered by~ the ex1st1ng
mtransmlss1on network and the areas located in the
;wTrans Hzmalayan reglon where malntenance and operatlcn

. would be dlfflcult at present state of development be'

excluded from the objectlve areas; (The adm1n1strat1ve

.’centers in the former. category of areas number flve
'and in the latter, ‘three. )' ' '

jThe.bublic call'orfice;'benconstructed'at'AS'
gadmlnlstratlve centers ‘and 15 correspondlngly

‘1mportant locatlons, and the 1ndependent exchanges at

the- aforementloned ‘three 31tes.r (Transm1551on'_

fa01l1t1es for Kala1ya 1ndependent exchange to be

_constructed by- NTC separately from the current plan
,_are to be. prepared 1n the current plan ) . The parent
'=exchanges be establlshed at ll lccatlone (n1ne prlmary-

SW1tch1ng centers plus Bhacrapur and Hltauda)

: ._: : SRE4. -



(3) Transmission facilities and switching facilitiés to be
| -lntroduced by the current plan be- of the dlgxtal _
system. The transm1551on route be composed of the
'dlgltal line- of 51ght radlo system.r

(4) The network 1mprovement plan be formulated in
:accordance w1th NTC s Ba51c Plan For ‘the Telephonef
Network in pr1n01ple. ' '

_3.--DemandvForecast and'FacilitieSpCapaCity':
3-1 Demand'Foreoaét
(1y Telephone Subscrlbers-

The telephone subscrlber demand forecast lS to oe; _
made, u31ng the model formula of correlatlon between
GDhP per caplta and the number of main. telephones in.

54 countrles. The model formula follows-ﬁ'

1.2395%

Y = 0. 0003854 X

where

R

Number of main telephones per populatlon of 100

X: GDP per caplta (1n U S. dollars)

In- the demand forecast by the above model formula, _
othe assumot1on 15 used that the pOpulatlon of Nepal
"will 1ncrease by an annual average of 2.25% and GDP

per Caplta Wlll grow by 0 225% in annual average.

.The forecast con51sts of the est1mate number of.
subscrlbers at: each ob]ectlve 31te as of 1985 1990,
1995 ‘and 2000 For thls estlmate, ‘the number of maln
3telephones in. the whole of Nepal obtalned by the_
above model formula is to be dlstrlbuted to- each

objectlve_elte accordlng_to its populatlon_ratlo.

- SRS -



W

. The result is that the number of subScrlbers as of
the year 2000, i e., the final year of the: plan,.
faverages 118 at each. publlc call offlce while the
: number of subscrlbers at the lndependent exchanges_
comprlses 168 at Tu151pur, 216 at Ghorahl and 376 at
1_S._Dot1. ‘ ' :

H{2) Non—Voice-Communication-Service

, For non-voice tommunlcatlon serv1ce, the telegraph
‘and. document transm1551on service is taken up.’ for

:study, based on. NTC S serv1ce pollcy.

'éufficient'data'wheréby to forecast'the trend'of
'demand for telegraph serv1ce and document _ _
'transm1551on serv1ce are not avallable. Therefore,

'h;the assumptlon 1s mader u51ng the demand trend among
the developlng countrles, that both Serv1ces in Nepal
:w1ll grow by 10% annually Thus ‘the estlmate number
‘of coples in both Serv1ces “as of the year 2000

: -averages 178 per ‘day’ per publlc call offlce.,

Fa'cgzi'ifiti'e‘s'--:C'apac:ity
;As prev:ously stated the current plan is 1ntended to

-prov1de the necessary mlnlmum telecommunlcatlons service

.;eln the objectlve areas, 1nstead of satlsfylng the'

'-¢ te1ephone demand completely., Therefore,'the demand

forecast made 1n the precedlng paragraph is to be used for

_reference only in selectlng ‘the system to . be’ 1ntroduced

and - ln determlnlng the capac1ty of fac111t1es requlred

__The ba51c capa01ty of fac111t1es thus determlned 1s as
- under.,

'37 SRG -



(1)

;Public‘CaLl'Office'

a)

_b)

(2)

3y

The number of telephones to be 1nstalled at the
1n1t1al stage con51 sts of one for publlc toll
calls, one for telegram message servlce and four

 for 1mportant subscribers. Exceptions are elght

subscrlbere to be 1nstalled at Bidur and lS‘at

" Simra.

For tfansﬁisSibn facilities, capaCity for 30
01rcu1ts 15 to be established 1n pr1nc1p1e, sb'

as to meet w1th the 1ncrease of 1mportant

_subscrlbers in the future.. However, at eight:

‘sites’ where the estlmate number of main

telephones in the flnal year of the plan exceede

L2000 eath capa01ty for 60 01rcu1ts 'is to. be

.h'established

a)

bf

.1ndependent Exchange

Capa01t1es of fa0111t1es at 1n1t1al and - flnal
stages are 'to be as under

| Initial stage ;':Fihél‘SEAQé_
- ?ulsipnr : o : 250 . - : 560_
Ghorahi . S o250 500
5. poti. 350 s00

Capa01ty of. transm1531on fa0111t1es 15 “to be for

60 01rcu1ts._ One fac51m11e termlnal is to be
1nstalled at the 1n1t1al stage.

Parent Exchange_ o

a)

All fac1llt1es other than sw1tch1ng fa0111tles

_and power fa0111t1es (except rectifiers and

batterles of Janakpur and Blrganj) are to be

'_establlshed under thlS plan.

;35R7i- o



b) At the initial stage, four facsimile Lermlnals

are ‘to be 1nstalled at Kathmandu and two at each'
_other parent exchange._

c} A radlo repeater statlon is to be temporarlly

' ”1nstalled at Dangadhl before it begins to perform,
as a parent exchange with sw1tch1ng fa0111t1es '
1ntroduced by NTC.

4, Installatlon Plan

4-1 Transm1881on Fac111t1es ‘

d(i)

o (2)

(3) B

yTranSm1351on Route Selectlon

The transmlsslon route 1s to be constltuted as an-

_1ndependent network centerlng upon each parent

exchange.f In ‘the transmlsSLOn route selectlon,'radlo

'propagatlon characterlstlcs on “the route concerned
' are to be con81dered 'w1th empha51s placed on- the

ease of constructlon and malntenance work also.

_System Selectlon

: QFor the transm1551on system, the dlgltal :
_llne -0f- 51ght ‘fadio system is to be 1ntroduced The
'_frequency band of the ‘system is to be: 2 GHz. '

Bas{c.ﬁes1gn

aj - Transm1551on performance objectlve 1s to be
E_establlshed based on CCIR Rep 930

'b)'wThe transm1551on system is to be composed of the

'cold stand by system. Thls is to reduce the
power_consumptlon by equlpment to the p0581ble'
'ﬂmlnlmum and ‘thereby save the constructlon cost of

power supply system. '

- SR8 -



a)

The remote supervlsory and control eystem iy, to

-~ be 1ntroduced s0 as to keep unattended all other -

sites than pareént exchange sites and to reduce
the malntenance manpower requlrement to the '
necessary mlnlmum._

_For antenna, the grid type parabollc antenna 1s'
to ‘be- adopted " For tower, elther -the steel

:tubular ‘pole or the triangle tower or the guyed

tower 1is to be chosen in con31derat10n of the _
requ1red tower helght and the number of antennas
to be mounted

Telephone Sw1tch1ng Fac111t1es. :

The telephone sw1tch1ng fa0111t1es ‘are to be oe51gned SO

as to perform in conformlty with- the 0perat10nal

phllosophy of the dlgltal telephone network pLeSently
belng planned by NTC.‘ At the ‘same tlme,‘the fa0111t1es

:‘are_to ‘be the type of szmple constructlon and moderate .
cost,

At the 1ndependent exchanges, the air- condltlonlng system

1s to be 1ntroduced

(1)

. Cable and Out31de Plant Fac1llt1es .

Introductlon Plan and . Installatlon Capaczty

"For cable and out51de plant ta0111t1es,.the

1ntroduct10n plan and 1nstallat10n capac1ty are to be

. as under.

)

Out51de plant ‘to connect 1mportant subscrlbers in

publlc call offlce service area ‘and - the publlc'

‘call office be establlshed in the capac1ty

commensurate with the lnltlal stage number of

;subscrlbers.

.- SR9 -



2)

b)
_;1ndependent exchange be. establlshed in Lhe

c}

;Out51de plant for ordlnary subsc;rbers of each

gcapa01ty commensurate wlth the 1n1t1al stage
-number of llne unltc of the SW1tch1ng equlpment
'For'the parent'ekchanges'WhoSe tfanemissicn

ffa01llt1es and sw1tch1ng fac111t1es are to be

'-.,1natalled in aeparate bu1lu1ngo i the number of

these ‘parent exchanges is. flve, inter offlce tie

encable be 1nstalled between both bulldlngs in. the-

capacxty commensurate with the flnal stage‘

capa01ty of transm1551on fa0111t1es.

,Ba51c De81gn

fThe ba51c de51gn “of out51de plant is. to satlsfy the

undermentloned requlrements.

'taf

"b):h

<)

4a) -

fSuDSCriberfline,loSs'diStribnticn:' 8'dB,'stahdard
D.C. 1oop resistance:
;F'SUhscpiber'line . | l,SGO'ohms

- ‘Inter-office tie cable . 1,200 ohms

To install éablefmainly by the self-supporting

'~type aerlal system.. Aisc;_to-adcpt the fixed-
:llne dlstrlbution method. ' ' ‘

To take necessary measure for protectlng out31de

' -{plant from llghtnlng.

N 444” Power Supply Fa0111t1es:'

‘—.(l)l‘.

Installatlon Locatlon

~Power supply fac111t1es for all other 51tes than the

'parent exchanges and Nagarkot publlc call offlce, are

b ;to:behlnstalled by_thexcurrent“plan.

'7~fsalo_f.



(2) System Selectlon‘

’a)-'At 13 51tes where commerc1al power supply 1s:
~available, the battery full floatlng system is £6
-~ be adopted w1th ‘diesel englne generator as’ a
lastand by unlt

b} At -the 81tes where commer01a1 power supply is not
"avallable, the stand alone power supply system is
'-fto be adopted as under

. Independent exchange.: ;
D1esel englne drlven dual- prlne.mover system.-i

- Publlc call offlce"”
Solar photovoltalc cell system piﬁ

_ For'D.C current supply to the equrpment thet

-.battery_floatlng_system is to be_adopted :

4~5 Terminai.Faeilities'
(l) Telephone Set

All telephone sets are to be the push button dlalllng

type. The 1n1t1al stage 1nstallat10n is as under.

. With Call For Carl For Ordlnary CFor Telegram

Meter - Only Subscrlber . Service
'Publlc call . 63“ i ':63dﬂ‘_ = r267:" :_f‘ 163
,Offlces T : . T _
Independent"'fe'3 R DR "350;- -
- exchanges . S i e SR |
Potal o 66 L ee 1,117 63

(2y FaCSanle Termlnal ‘

Fac51mlle termlnal is to be the CCITT G II type. The
"1n1t1al stage 1nstallat10n ]S as under '



4-6

'Indeéendent exchanges 03

Parent- exchanges other than . 20
-.:Kathmandu
:_Kathmandu--i.: e B 4
‘potal 2T

;Bu1ld1ng Fa01l1t1es

:,Bulldlng fa0111t1es are to be the transportable type in

whlch case the constructlon 1s easy and the’ constructlon

: work perlod can  be reduced At the same time, bulldlngs

are’ ‘to be as small 51zed as p0551ble and to . be the type
Lhat can. ‘be assembled at: 51te. Furthermore, to reduce the
"Cost of constructlon, batterles and englnes are to be .
accommodated separately from the maln equ1pment “in the ad
-hoc s1mple bu1ld1ngs.; '

Parent exchange bulldlngs are to be prov1ded by NTC.

Hence out51de of the scope of work 'of the current plan.

Malntenance and Operatlon’n

V'Proposals concernlng malntenance and operatlon of the rural

'.'telecommunlcatlons network to be 1ntroduced by the current

‘plan are as under

h(l)_fTo make the’ lO parent exchanges (excludlng Hltauda)

' the: malntenance centers re5pon51ble for the
hmalntenance and upkeep of unattended 51te fac1llt1es
e'ln the- areasjunder thelr respect1ve controls._ Also,
;touestabllsh the central malntenance center 1n ‘
'Kathmandufto*assume respon51b111ty for malntenance and
cperatlon of the_rural telecommunlcatlons.netwcrk as a

"whole.i
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(2} 7o procure necessary personnel for malntenance and.'
.:operatlon (malntenance personnel 123 ?operatlon _.'
_personnel 198) “and to admlnlster tralnlng and _:

educatlon of those personnel especxaly the
- ma;ntenance_personnel. '

6. Implementation Plan and Costhstinate'
(L) 'Implementatlon plan

,The constructlon work ig to be d1v1ded lnto four':
phases and to be 1mp1emented phase after phase.'“"
The number of sites to be constructed in each phase is

as ‘under.

Phase T Phase IT ' Phase ITII' Phase IV

public call %14 © 12 .21 17
,offlces e : P s -
Independent = 2 1 -
exchanges . : :

Radio | ~o%%10 © 9 - 16 21
‘repeaters. S : T -
__Note: * 1nclude temporarlly establlshed 5 DOtl.

** include’ temporarlly estaollshed Dangadhl,
© and Kallya .

(2) :Pr03ect Cost

The progect cost estlmate is as under._ Fromehase I
to Phase III the cost estlmate 15 on Contractor g
turn key' base, and for Phase v, by NTC s dlrect

management.

(1n mllllon Japdnese yen)
Phase I .ﬂ:PneseHII= Phase III-- Phase IV
2,376 2,295 2,929 1,840
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Economlc Fvaluatlon

When the current prOJeot 1mplementat10n 1s completely

fflnanced w1th the fund on hand the financial 1nternal rate’
gof return turns out to be’ 0 46% : Thus, flnanc1ally, the

'current prOJect cannot be c0n51dered as belng feasrble._

'Nevertheless, in] vrew of ‘the great contrlbutlon of the,

'_current prOJect to 5001al and economlo development of rural_
'gareas of the K1ngdom of Nepal the 1mplementatlon ‘
worthlness of the current prOJect can be fully recognlzed

Overall PrOJect Evaluatlon and Proposal

-_Dlrect economlc beneflts that NTC, the respon51ble party'
for the current pro;ect, ‘¢an derlve from prOjeCt
'1mplementat10n are relatrvely few. Nevertheless,-the_

pEOJect contrlbutes a great deal to the promotlon.oi
1ntegral rural development that takes top place on “the
keynote pollcy planks of His Majesty -8 Government of

Nepal ' Especrally when the contrlbutlons to the

r_lmprovement of admlnlstratlve and tlnan01al orgaﬁlzatlons

of the’ country and to the elevatlon of the standard of

national 11fe through the promotlon of" econom1c and’

ﬂllndustrlal development and the dlfqu1on of culture are
'con51dered the prOJect can be recognlzed as belng
.-worthwhlle to 1mplement

: However, from the economlc v1ewp01nt the'finencial

;requ1rement for system constructlon, as'well as system

malntenance and operat1on, must be reduced to the necessaryif

o mlnlmum. The proposal for thls purpose is as under.

S(1y To:curtéil'Servicé”hOursjﬂy

(2) To reduce the’ storage battery holdlng tlme of solar"
cell system
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(3) To retrench.the:préject size.

(4) To change independent exchange intruduction timing.
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1T,

RECOMMFNDATiONs

”Slte Conflrmatlon and Land Acqulsltlon

-To conflrm by fleld survey the publlc call offlce sites,

'hlndependent exchange s1tes and radio: repeater ‘sites

:selected by the fea51b111ty study, this time, and to make

necessary prlor arrangements for land acqulsltlon, ground
1eve111ng and land formatlon, and’ access road

constructlon.. Also, to select substltute 51tes to be used

'1n case: the. land acqu151t10n 1s 1mposs1ble at the prlmarlly

‘selected sltes or those sites prove to be dlsquallfled.

The field. survey of sites is. 1ndlspensable for smooth

progress of constructlon work and 1ts completlon w1thout

delay. Furthermore, in’ V1ew of the underdeveloped road

condltlon and the lack of trafflc covenlence 1n the

"objectlve-areasﬂof the current plan,_theufleld survey_

" should be started at the earliest possible opportunity.

_Procurement and Tralnlng of Personnel

- To procure the necessary malntenance and operatlon manpower

'from among NTC s staff personnel cr by means of new

'employment, and to train such manpower in advance about the -

baSlC requlrements at the tralnlng center.

'Improvement/ExpanS1on of Related Fac1r1t1es

.'To 1mprove and expand the fac111t1es related to the current

' plan.ﬁ Those fa0111t1es are as under

a)cIInstallatlon £floot space for transm1351on fa0111t1esiat
' ‘the parent exchanges, as well as power supply ' '
fac1llt1es and antenna towers._

b))~ Sw1tch1ng fac1llt1es at parent exchanges and Kalalya

1ndependent exchange.

) Main transmission rOUte'hetwork.
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The tarlff system must be rev1ewed and properly rev1sed s0..

Vthat 1t w1ll comply W1th ‘the pr1n01ple of benef1c1ar1es to'
share the cost ' o

So° as to 1mplement the prO]ECt and fa0111tate Lhe future--

.7ma1ntenance and operatlon of the system, supply of the

hecessary 1n1t1al costs of the prOJect and runnlng costs off-

the system is required to the NTC in the form of Government

~cap1tal contrlbutlon and/or sub51d1es.
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