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PREFACE

| in ree_pense tda request of the Government of the Republic of Zambia, the Government
of Japan decided to conduct a basic design study on the Rehabilitation of Telephone Cable
Network in Lusaka City and entrusted the study to the anan International Cooperation Agency
(JICA).

JICA sent to Zambla a study team headed by Mr. Takao Yamazaki, Telecommunications
Development. Spemahst JICA and constituted by members of Nippon Telecommumcaﬂons
Consultmg Co Ltd, from March 29 to Apnl ”6 1992,

The team exchanged views with the ofﬁcmls concerned of the Govemment of Zambla,
and conducted a field study at the study area.” After the team returned to Japan, further studies
were made. . Then, a mission was sent to Zambia in order to discuss a draft report and the

~ present report has been prepar_ed,

- 1 hope that this _rlep_'_ort wi__l'l.'contrib_ute to the promotion of the project and to the

enhancement of friendly relations between our two countries.

- Twishto express my smcere apprec:atlon to the officials concerned of the Govemment
of the Repubhc of Zambia for thelr close cooperation ¢ extended to the feam.

s_eptem'ber 1992

Gl ffegig

Kensuke Yanaglya
Presuielnt

Japan International Cooperation Agency






September 1992

- M. Kensuke Yanaglya
Pre31dent :
Ja apan TInternational Cooperatlon Agency

~ Tokyo, Japan '
~ Letter of Transmittal

We are pleased to submit to youf the basic design study report on the Rehabilitation of

R Telephone_ Cable Network in Lusaka City in the Republic of Zambia.

ThlS study has been made by Nlppon Telecommumcatlons Consultmg Co., Ltd based
on a contract w1th JICA from March 25to September 30, 1992 Throughout the study, we
have taken mto full cons:deratmn of the present situation in the Repubhc of Lambla, and have

plarmed the most apprcpnate pro;ect in the scheme of Japan's grant axd

. We w1sh to take thls opportumty to: express our. sincere gratltude to the officials
: concerned of JICA, the Mmlstry of Foreign Affairs, Posts and Telecommumcatlons and
_ Embassy of the Repubhc of Zambla We also wish to express our deep grautude to the officials.

'-concerned.of Posts ahd 'i‘elecommumcauons Corporanonr Ltmlted, JICA Office, Embassy of
E 'Japa'n for their close cooperation and assistance during eur_:s_tudy; :

At last, yve hope thet_' th_is repor't'wil'l be effectiyely used for the promo'tior'i'cf the project.

* “Very truly yours,

Project Manager Sumlo Shimizu
Basic Des1gn Study Team on the Rehablhtatlon
of Telephone Cable Network in Lusaka City
.. Nippon Telecommunications Consulting Co., Ltd.
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. SUMMARY.

_The Republic of Zambia is now implementing the Fourth National
Development'Plan, eiming at the reconstruction of her national economy,
:whichgdepends=;argelyeupoo minerals;iparticulerly copper, The
'Developmentiplan aims~to-develop industries in diversified sectors and
to. remote the reglonal economic act1v1t1es -as 'well, intending to thereby
ﬁrevitalize the netlonal economy whlch is. stagnant at present. Emphasis

~is. placed on. the rehabilxtetion of 1nfrsstructures.

To'support-the promdtion of the'National.DevelopMent Pien, the
'PostSvand Telecommunications. Corporation Ltd. (PTC): has‘béen exerting
. great efforts for the 1mprovement of telecommunlcatlons malnly through
the rehabilitation of lnter reg10nal communlcatlon fsc111t1es and the
renewal of switching . systems.; DBue to shortage of funds, however, the
telephone cable network in Lusaka Clty has been Teft unimproved.

In consequence, the external, plants in Lusaka remaln.
s;superannuated and tommunlcatlon failures .are repeated frequently,_,
;resultlng in. serlous troubles in commerc1al social and prlvate---*=-
_actlvztles.- Shortage of . telephone ‘cables hes also constralned the -
_effectlve and - eff1c1ent use of the dlgltal exchanges recently installed

by other progects.-_

To 1mprove the above 31tuatlon, the PTG has formulated a -plan, as

- . one of the most urgent prOJects, to rehabilitate the fac111t1es in

Lusaka Maln Exchange and Ridgeway Exchange .areas, which are. most
é;lmportant areas_rn[Luseka-Glty,from,the social economlc,and political
'lstandp01nt.- For reallzatlon of .this plan,: the Government of Zambia
requested ‘the Japenese Government s grant ald.

=In response A A) thls request “the Japanese. Government decided to
., carry: out the basic de91gn study for this -plan,. and the.Japan
Internetlonal-Gooperat;on Agency.d;spetched_the_Basic De31gn Study Team
: _.'t};‘f);:;z&mbia: from March 29 to Ai}_ril_' 26, ‘119.92 , - for the field survey. _

The survey tesm 1nvest1gated the contents of the prOJect and- the

1.‘bsckground factors, dn addition to the status quo of telecommunications

and related matters, The team exchanged views with the persons

©8-1



concerned of the Government of Zambia through_repeated discussions, and
surveyed the project sites and the condition of the existing

telecommunications facilities, including their svailability.

_ After returning ﬁo Japan, the team analyzed and.studied the data
obtained through ‘the field survey, and 'drafted the Basic Dééign:Studj
Repdrt comprising the baéic'desigﬁ and the implementation plan. Then
_the team visited Zambia again from July 19 to’July 31, 1992, to discuss
and explain the Report to the persons concerned of the Government of

Zambia.

An outline of the Project formulated tthugh the above study is

given below.
{13 Scale of Rehabilitation of Telephdne Network

This Project aims at (1) the rehabilitation of'the3subscriber
cable networks iﬁ Lusaka Main:Exchahge and Ridgeway Eiqhange areas in
Lusaka City, (2) the replacement of the_switching equipmént'in Ridgeway
Exchange,'and_(3) the rehabilitatjon of jﬁﬁétion éables between Lusaka
Main. Exchange and Ridgeway Exchange, 'including associated works, S0 as

to establish stable telephone netiforks in the object areas.

For the subscriber cable network, the existing unreliable paper
insulated cables are to be replaced with jelly filled polyeiﬁylene
insulated éables vhich are highly reliable and easy-to'méintain.' By
this arrangement, main causes of the curreént communication troéubles,
i.e., breaking of cable conductors, line:failureS'due to penetration of

-water into cables, etc., can be eliminated.

For switching equiﬁment, the existing crossbar switch (analogue
type) of which spare parts ére.difficult to obtain will be replaced with
a digital switch which is capéble of digital eichange. The same ﬁype of
digital switches have already been introduced in other 6 exchanges in
Lusaka. ‘In conjunction with this.digitalization; the.éxiéting analogue
type junction lines connected to Lusaka Main Exchange wiil also be. |

digitalized.



{2)

Main facilities covered by this Project are as follows:

a)

b)

Subscriber Cablé Facilities and Associated Civil Facilities
' " Dbiect Area

‘Main Facilities - ' Ridgeway Lusaka Main
.Entranbe.Cable {pairs) o 6,800 13,200
Primary Cable  (Km) . 9.5 15,4
Secondary Cable (Xm) 33.8 64.6

Conduits - (Km) 9. 11.1

Switching Equipment, Junction Equipment and Associated Power

 Supply Equipment

Object Area

Main Facilities - Lusaka Main Ridgeway
Digital Switch . 5,000 L.U.
“Junction Equipment ' ' . '
-(Cable PCM} .- o -1 set - 1 . set
Jugétibh Cable C ' - © . 2.6 Km
Power Supply. . - 1 set

Among the above, the digital switch, junction equipment and

cables and power supply fot Ridgeway Exchange are those

requested by the PTG additionally at the time of the
diScussioh with the PTC for confirmation of the contents of

the original request.
Reasons for the additional request are:

1) .The'originéirrequest was submiited in 1988, Since
then, the telephone facilities in Lusaka City has
underwent deteriorafion considerably and presently a
number -of 1ine*failures and other troubles take place

50 frequently.

2} The Ridgeway Exchange area is characterized by the

. concentration of a number of important subscribers,

such as government offices, foreign embassies, etc.



3). For other 6 exchanges in Lusaka City, digital -switches

have already been introduced,

4) The benefits and effects of this Project will be
enthanced if the obsolete'switch'in Ridgeway Exchange
is replaced with an advanced one in coﬁjunctioh-with

the cable network improvement in its exchange ‘area.

The.Japanesé-Government-examined the additional request and

decided to include it in the scope of this Project.

(3) The estimated amount of funds to be provided by the Government of
the Republic of Zambia for this project is 41.2 million Yén {(40.4
million Kwacha). The said fund is to be appropriated from the PTC’s own

budget.

The time frame for the project is estimated to be a total of 29
months after the signing of the Exchange of Notes by both governments,
consisting of 5 months for preparation of detailed design and bidding

procedures, and 24 morths for construction.

..Upon cbmpletion of this Project, the stable telephone service will
be pro#ided, with hb:disccnnection due to faults and no - line failure
resulting from water penetration. The communication se;vice thus
improved will facilitate speedy transmission of information which, in
turn, will surely'support realization of efficient administrative
sérVices, revitalization of economic activities, and ‘enhancement of

social welfare and other benefits.

The Government of Zambia is now implementing ‘thé Fourth National
Development Plan.'together}with the Public.Ihvestment‘Programme recently
revised. The rehabilitation of telecommunications service will greatly
contribute to the_éfficient advancement of these Plan and Programme, end
the Japanese cooperation in the form of grant aid for realizatidn,df-the'

above will be very significant..
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GHAPTER 1 . INTRODUCTION -

Telecommun1cations operations in the Republic of: Zambia are
'-conducted by the Posts end Teletommunications Corporation Limited (PTC)
under-the Ministry of - Communlcstions ‘and Transport. . The PTC is also. in

chargemof.the postal.serv1ces in - Zambia.,

" The PTC has formulated a Ten Year Development Plan for
Telecommunlcatlons Wthh includes infrastructure rehabllltation unider
the Fourth Natlonal Development Plan.- In acéordance with this Ten Year

Development Plan, telecommunlcatlons rehabllltatxon and 1mprovement are

: 1'mplemented With the es51stance from international. financial
1nst1tutlons such ss World Bsnk African Development Bank, etc.-and

. donor countries such as France, Belgium Norway, Denmark, Canada, uapan.

The telephone serV1ce ‘in the capltal c1ty,-Lusaka, is extremely
poor, partlcularly durlng the ralny season, ow1ng to the overage cable
network ‘Obsolete and faulty cable conductors are 1ncreas1ng and, as a
?result, avallable capac1ty of the subscrlber cable llnes is decre331ng,
_lprevent1ng ‘the eff1c1ent utlllzatlon of the: dlgltal sw1tches supplled
from France .and Japan w1th the assistance: from _ADB and ‘the French -
:fGovernment.- In: addltion, the - subscrlber cable network rehab111tatlon
plans whlch the PTC was to fund from 1ts own budget have scarcely been
.:1mplemented due to the lack of funds resultlng from the nat10nal
economrc CrlSlS per31st1ng s1nce 1980 and the shortage of forexgn

currency in Zambia.

To 1mprove the above s1tuetion the Government’ of Zambla requested
the Government of Japan to 1mplement the rehabxlltatlon of ‘telephone .

cable networks in: Lusaka Clty in the form of grant aid,

. In’ response to thls request the Government of Japan dec1ded to
carry out a- basic’ de51gn study for thls Project, and the Japan
'Internatlonal Cooperatlon Agency (JICA) sent a bas1c de51gn study team

. headed by Mr._Takao Yamazakl, Telecommunlcatlons Development Specialist,

JICA, to Zambia, from March 29 to April 26, 1992,



In order to study the appfopriateness'of the Project as a ‘subject
of grant aid and to review contents and scale of the Project, thé study
team surveyed the status quo of the existlng telecommunications
facilities 1ncluding:th91r availability, pexation and maintenance
coﬁdi;ions. training plaﬁs; as well as the status of infrastructures.
Several Diécussioné.were held with the officials of the Government of
Zambia and the PTC personnel. The minutes of dlscussions were agreed

upon. and 51gned by both parties.

After.retufning.to Jaﬁéh, the stiidy téam'further studied and
analyzed the survey results aﬁd'confirmed themapprbpriatenESS of - the
Project for grant aid. Then the teaﬁ:drew up the basic design, the 3
implementatidh plan;:and the operation and maintenance plan for the _

Project,=inc1uding.the projeﬁt_evaluation\

The team headed Mr. TakaO'Yamazaki of JICA visited Zambia again
from July 19 to. July 31, 1992 to explain- the draft report to the -

.Zamblan officials and to discuss its contents.

This report covers the resultq of the basic design study executed
as described above. The. member list of the survey team, survey

schedule, minutes of-dlscu331ons, ‘etc. are given in -Annexes.
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CHAPTER:2-: - BACKGROUND - OF “THE -PROJECT
'251',:ButkgroungjbfythejErpjegt-.q

“The: Republic of Zambia is & 1andlocked country and therefore,
"maln transportatlon means are the roadwey, rallway and alrway A
cru01al problem for the country is an access to portslharbours for the
fac111t1es of expoxt and 1mport of commodltle The maln route 1s the
Tanzanla Zambla Railways to Dar es Salaam in Tanzanla. Recently the
road transport to Durban 1n South Afrlca v1a Zlmbabwe aud Botswana is
1ncrea91ngly belng used as it offers better safety and security of

export and dimport, -

"The mlnlstry’of Communications and Trahsport'is"reeﬁoﬁeioie for
pollcy formulation.ln respect ‘of natlonal posts and telecommunlcatlons
serv1ces . The‘pTQfls an executlng agency of such policies and 1ts long-

term plans. o

That isy: the@PTC Isidn . charge ‘ofthe- publlc telecommunlcatxon and

: postal services’ 1nHZamb1a, under the Mlnletry ‘of ‘Communications and
'Transpott The -PTC was: establlshed as- a statutory body by ‘the Posts and
'Telecommunlcatlons Act 1975 and 1n Apr11 1988, it was 1ncorporated'as
San llmlted llablllty company by the Posts and- Telecommunleatlons Act,.
;1987 It is a. wholly government owned corporatlon under ‘the . Zambia’

;Industrlal.and.Mlnrng.Corporat10n=L1m1ted:(ZIMCO);

The. ZIMCO is ‘a:wholly government owned company establlshed for the
"development of 1ndustr1es and m1n1ng E Currently, the ZIMCO controls '

almost: all the government bu31nese and enterprlses

= The: chairman of."the Board of . Dlrectors of:the PTC is an executive
of . the ZIMCO - “The" ZIMCO offers guldellnes on-the. PTC s- budgets and
investment plans management.inaconformlty with its-policy formulated*by

‘the Ministry of Communications and Transport.

. The! status quo of the local telephone facilltles in* Zambla is

deserlbed in the followlng---'*ﬂ



Table-) Summary of Local Telephone Facilities in‘Zambia

(As of September, 1991)

Item _ Lusaka Rural Areas -~ Total

Number ‘of Telephone Exchanges : 8 , 86 04
Digital Exchanges 6 11 17

"Analogue Exchanges 3 : 69 72

Manual: Exchanges 0 .5 o5

Switching Capacities (L.U.) 47,000 67,474 114,474
Digital Switches 19,000 26,000 45,000

" ‘Analogue Switches 28,000 41,324 69,324

Manual Switches 0 150 ' 150

Telephone Subscribers L 20;980 46;605 - :67;585
Waiting Subscribers : 10,877 39,535 50,412
Telephone Density (%) 2.13 - 0.68 . 0.86
Population . 982,000 6,836,000 7,818,000

As can be seen from ﬁhe-above_Tgble—1,=the telephone density in
zambia is as low as 0.86 per 100 population. It should be noted that
the telephone density is much lower as .compared- to the world average of
14.5. It is also known from the tdble'that.the available Qxﬁsting
switching capaéities in Zambia are mnot fully utilized. The table shows
that the number of telephone subscribers is much iower than the capacity
of the switching eéuipmeht. For examples while the utilization ratiolof
switching equipment in the rural areas is 69.12, that in Lusaka City is

as low as 44.6%Z, and in the object area is the lowest at 39.1%.

Four types of switching equipment are in operation now: manual,'
crosshar, anaiogue ESS and digital ESS. Most of the switching eﬁuipment
in operation are the crosshar and the anaiogue ESS, and most of them.
were installed in 1970 through 1980. - The oldest'crossbar switching
'equipment is,found-iﬁ Ridgeway Exchange in Lusaka City, which was -

committed in 1967.

The PTG has been implémenting the rehabilitation of inter-regional

communication systems, in addition to replacement of switching systems;



with the funding.from the international financial institﬁtions and donor
countries. “All. in .all, the available fund is iimited and therefor the
rehabilitation of the external network is yet to be implemented. That
is, the overage cable networks in operation are still left
sgperannﬁated; As a result, faulty cables are increasing in number,
leading to decrease in available capacity of conductors and utilization
ratio of switching equipment, making it difficult to accommodate new

subscribers.

The qualify of telephone service can be evaluated in terms of the
number of fault reports from subscribers and the time required for their
clear as shown below. 'The data are those on external plant and the

survey period is the six months from April to September 1991,

Number ‘of telephone -exchanges .
subjected to faults report : ‘ .38

- Number of working lines in the

above exchanges : 42,776
- Number of fault reports received

during the survey period ‘ r 15,422
- Number of faults which occurred

before, and were cleared

during, the survey period i 3,327
- Total nﬁmber of faults : . 18,749
- Number of faults cleared

during the survey period : 8,317
~  Number of faults not cleared

during the survey period : 10,432

According to the above data, the number of faults per 100
subscribers during the six months is 36.1, and -the number of faults to
be cleared is 43.8. ;Faults.clear rate during the six months is as low
as 44.3%7. Since the faults in switching equipment account for only a
small percent of the entire faults, it can. be said that the delay in
clearing faults in external plants is the main cause of telephone

service deterioration.



Under the above situation, it is very difficult to maintain -
satisfacﬁory telecommunication services in the Country;_ Now the delay
in improvement and rehabilitation of telecommunicatioﬁ facilities
constitutes a major obstacle to the social and ecohomic-development of
the nation. Particularly the telephone service in the capital city,
Lusaka, is far behind the national level, though it is a center éf the
political and economic activities of the nation. -Hepce,.the
réhabilitation of the local telephone network in Lusaka City is a

pressing need.
Urgeﬁt'problemS'to'be'solved by the PTC are:

- Rehabilitation, opération and maintenance of overage cable
'networks and renovation of superannuated switching equipment
of which spare parts are dlfflcult to obtain.

- Rellef of long waiting appllcants
2-2 oOutline of Correlated Development Plans

Under the Fourth National Déveldﬁmént'Plan; the PTC has drawn up
the Teﬁ Year Development. Plan for Telecommunications (1992-2002), the
Capital Budget Plan 1991/1992 and the Tnvestment Plan 1991/1992 -
1993/1994. In accordance with these plans, the PTC is endeavoring for
rehabllltatlon and development of telecommunlcatlon networks. The

overall Plan aims to accomplish the following:

1) Replacement and 1nstallat10n of local. exchange equipment to
such an extent that the total capacxty at the end of the Plan
period will be 253,346 line units. . :

2) Rehabilitation of the external plant (local cable network) for
130,472 subscriber connections.

3) Improving and.upgrading the :trunk network, both the transit
exchanges and transmission links. '

4) Improving and extending theftelex-network,'by replacing the
Lusaka telex exchange with a new one. '

5). Improving and extending the international andfinter-

territorial network, through the expansion of the



-international telephone switching center, digitalization of
Satellite EBarth Station Mwembeshi II and replacement of
Mwembeshi I.-

6) Provision of the mobile radio telephone service and radio
monitoring facilities.

7) Extension of telecommunichtions services to all rural areas
through multiaccess radio telephone systems.

8) BEstablishing a packet switching network for data
communication. .

9) - Enhancement of the maintenance and support system.

On October 31, 1991, general and presidential elections were held
and a new government has- been established. The above mentioned Fourth
National Development Plan is being reviewed by ‘the new government and

new public investment plan is being formulated.
2-3  Qutline of the Request
(1) . Background of the Request

The PTC has been vigorously puéhing'forwérd the réhabilitation of
teleéommunications‘in—Zambia‘by implementing such projects'as'nationwide
terrestrial microwave network improvement, satellite earth station
expansion, switching-equipmeﬁt digitaliéation, etc, with the financial
and technical assistance from the World Bank; African Development Bank,
ahd-donor-éountries.juEfforts,-however, have so far been concentrated on
the terrestrial links and switching‘equipment,-leaving out the local
cable networks in Lusaka City due to shortage of fﬁnds. As a
consequence, the external'plant'consisting of old cable network
installed over 20 years ago has detefiorated'considerably. This has
cresulted in'telecommunicatiéns-services-failures;'iﬁcrease in the number
of faulty cables, and the resulting shortage of available cable pairs.
At.présent'new.connections can hardly be ﬁrovided. posing serious

problems in business and social activities.



To-solve'the_above problem, the Government of.Zambiﬁfﬁéquésted the
grant aid of ‘the Japanese Government for rehabiiitatich:oftthe”teiéphone
-cable network in Lﬁséka Main‘Exchange.énd.Ridgeway;ExchangefAfeas. of 8
exchénge areas in Lusaka. City, these twdsare:mbst-important-inrterms of

"social, economic and political activities‘of‘the'nationy-'
(2) Outline Of‘thE=REQUESt

Originaliy; the réquect was to cover only the rehébilitaticn of

subscriberjcable_nétworks in part of Lﬁsaka.and:RidgeWay.Exchange areas.

. However, when:the Study- Team visitedaZambia for confirmation and
review of the request, the Zambian'side:presentéd'theradditional request
for renovation. of switching equipment in Ridgew&y-Exchénge:for the

following reasons:

1) Thé'origiﬁal request was submitted in: 19881 Thereéfter the -
telephone facilities in Lusaka €ity have deteriorated as

ev1denced by frequent faults and: outage. L

~2) A number of governmental offices andiagencies,. foreign .
emb3851es and other important subscrlbers are concentrated in

the Rldgeway Exchange area. ..

3) 0f 9 exchanges infLﬁsaka,*ﬁ éxChangés have alfeadyihéen’-
digitalized.: The- crossbar 5W1tch1ng equipment.:in: Rldgeway
Exchangé,has,been in-services for 26 years;  and- 1t is oldest
crosshar exchacge in Zambla. .It has outlived its economlcfu-

life.

4) Replacement of the . switching equlpment in Ridgeway: Exchange -in
conjunction. Wlth the rehabllltatlon of the cable network.in’
the Rldgeway exchange area will enhiance effects and benefits:

of this Project.



“The Government of Japan studied this additional request and

approved of the including of the additional request in the study items

of the Basic Design Study, on the ‘basis of the'folloﬁing conditions: -

‘Priority in implementation be given to rehabilitation of

external plant.
The purpose and scale of the request be exarmined by the Study

Team to evaluate-its. appropriateness as a.subject of grant

--aid, together with the cost estimation, after the Study Team

‘has returned to-Japan!‘,

v The main écope of work in-the minutes of discussions signed

betwéenvthe Study Team-and*the'Zambian-side*are outlined below in order

of priority.

224
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Réhabilitation of Sﬁbscribef=Cabie'Network'=

_ .Lusaké~Main;:' Ridgeway . Total
‘Primary Cables  (pair-Km) : 20,000 15,000 -~ 35,000
Secondary Cables (pair-Km) 5,500 - 8,200 . 13,700

- ‘Conduits - - - (pipé-Km)- - .. 55 .55 11¢

. 2)

“Though some:arithmeticalfefrnrs'were;found in ‘the: request, the
, Study resu1ts have'proved that the above are necessary for

 this-Project;=

Procurement of maintenance equipment, tools and. materials

‘necessary for the subscriber cable networks -(closures,

“terminal- boxes, drop wires, etc.)..

3y -

Replacement bf-sWitching:eQuipment (5,000 L.U.) of Ridgeway
Exchange and réhabilitation: of junction facilities between

Lusaka Main: and Ridgeway.Exchanges.f

-Overview of the Project Area. -

(1)~ Characteristics of'Object'A;eas



~In the following-are_summarized the characteristics and general
conditions of the_objecf areas. Figure-1-presents the map of the object

areas.’ .
1) Lusgaka Main Exchange

In the western part of thislexchange area exist the buginess
quarters of Lusaka: City and_thexcenter-of-sociaisand economic
activities of the_nation.',Banks'and offices.df‘importaﬁt-H
companies aré_concentrated in. this quérter.‘wﬂain trunk roads
and réilﬁays st&ft.from here-and exfend nationwi&ef In the
center are Jlocated governmental offices and agenciés;aﬁd_other
publiciuiilitiés, while in thersQuthern part . exist shopping
'centers;_ In“thé north-western péft extends a light
industrial belt, and_in the nbrth-eastern part, high class

residential.aféas,'both being the high-telephone'démand'areas.
2) .Ridgeway Exchange . -

The Ridgéway Exchaﬁge_érea-is.the'center of-politicél
activities. Governmental offices’including:Statistic. Bureau,
foreign embassies, the LQsaka-Municipality.covernment.Office,

- and other impdrtant.subscribefs occupy almost all ithe é:ea.

- In the norih—wesﬁern'and sohth;éasterﬁ areas extend high class

residential areas.
(2) Overview of Telecommunications.Facilities :in Object Areas

The,telephone'serviqe.quality in terms of;fault reporté from
subscribers is as follows., The number of féu1ts.;eported_during six .
months. from Apfil to-September.lQQl.wgs:4,765:and'the'humber of faults
not cleared until:April was 225;_t0taiing~4,990; 3The-fau1taoccurrenée
rate in fhe object areas is 6.8 per;ioo subscribers perrﬁbnth_(ﬁational
average: 6.0 per 100 subscribers per month) and . the number of fauits
cleared is 1,922, with tﬁe-fault élearwrate=of 38.5% which.is:lowér’fhan

the national average, 44.3%.



S 1)

Cable Network

Almost. all the-exi§ting subscriber cables in the object areas

‘of this Project ;are lead sheathed paper'insulated cables

.+ installed over 20 years ago and have deterlorated

considerably, resulting in problems stated in items a) and b)

helow.  Plastic cables now_used for a part of - the primary

cables do not serve for service quality improvement at all as

they are emﬁloyed just for emergency repair of faulty

.. sections.

cal) ‘The:time.requireﬁ for cléaring faults is prolonged due to

2)

shortage’ of ‘repair equipment, tools and materials. 1In

~some cases, fault clearing is impracticable.

b) : Thé existing cables'ate obsolete. Moreover, due to
feﬁeatéd-rep&ir3ﬂon the same sections, sheath and
' conductor splicing portlons have been deteriorated
extremely. In consequence, most of the cables become
faulty during .the rain- séason, owing to water penetration

into cables and resultant inferior insulation.

-Civil Works-

A tunnel ‘to lead cables into Lusaka Main Exchange is available
for.thisfPfoject;- However, an entrance to the tunnel has

fully been occupied, with ne vacant conduits. Therefore, a

.ﬁew"entraﬁceEWill'havé to be provided. In addition, the

trench in: Rldgeway Exchange is inadequate-in capacity. Since

3w1tch1ng equlpment replacement is to be carried out under

this Progect,_the:locatlon ‘'of a new entrance and the cable_

termination method on MDF should be decided in view of the new

'switching'equipment:installation position.

+Overage concrete pipes are found in the existing underground

facilities.,;Some of them;arefbroken and not usable. Also,

manhole covers made of concrete are not suitable.

=11 -~



3) Subscriber Premises

-Drop wires for wiring from termlnal boxes to- subscribers’

residences are. superannuated . and easy to cause troubles, some
being too close to power llnes,-etc. Station protectors to

protect svbscribers.and premises are not 1nsta11ed at all.

4) Switching Equipment
6 of 9 exchanges in Lusaka City are of dlgltal switching
equ;pment. 0f remaining 3 exchanges, Ridgeway Exchange is
equipped with the overage crossbar_sw1tch1ng equipment  of
~which spare parts can no longer be obtained from
manufacturers. Thus,:each equipment failure leads to decrease
in switching capacity.
Status :quo of switching equlpment in- Lusaka City is presented
in: Table-2.
Table-2 Sw1tch1ng Equlpment in Lusaka City
'~ '{(as September 1991)
_ Type of  Line Working
Exchanpes Make _Switches - Units Lines Waitinp Remarks

Lusaka Main NEAX 61 Digital ESS 10,000 6,309 3,882

Chelston ~ NX-1E.. Analogue ESS - 3,000 1,232 1,935

—NX-lE_- Analogue ESS 15,000 3,000

. Ridgeway ARF - Analogue X-bar 5,000 2,408 1,192 To be

replaced

Roma :: NEAX 61-Digital ESS - 2,500 1,980 588
Emmasdale NEAX si Digital ESS "4}000 1,258 1,789
Chinika NEAX 61 Digital ESS = 1,500 . 715 132~
Makeni  NEAX 61 Digital ESS . 1,000 - 435 - 83

Woodlands E10B -  Digital ESS- 5,000 . 3,643 2,389

Note:

The number of wofking-lines pf £usaka'Méin includes those

for 600 subscribers in Ridgéﬁay_Exchange”area.



- 5) Transnﬁésion Facilities.

Almost all the junctlon 1ines 1n Lusaka Clty are of cable PCM
'-system._ However, the Junctlon line between Lusaka Maln and
_Ridgeway Exchanges, i.ey, the ma jor two exchanges in Lusaka,
is of a voice channel employing outdated metallic cable and a
=numbef of‘iines are uhavaiiable due’ to faulty conductor, as is
the case w1th the - subscrlber cables mentioned above. In
; addition, many circuits prov1de poor service due to

deterlorated cable parameters.

=13 —
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o CHAPTER 3 s COPE OF THE PROJECT |







GHAPTER 3. . SCOPE OF THE PROJECT =
3-1 - Objectives . .

_ The purpoee:of;this Projedt'is-to;nehabilitate the subscriber
cable networks in Lusaka. Main:End ﬁidgeway'Exbhenge afeas’in;Lusaka
City, which are the most 1mportant areas for the socialy - economic and:.
political activities of the natlon, and to replace the existing ‘
switching equipment in Ridgeway Exchange The Progect aims at not only
the improvement . of: telecommunications ‘services ln the obJect ateds, but
also the: advancement of the Fourth Natlonal Development ‘Plan, the
revitalization of social and. economic activities,. and: the upgradlng of

the people 5 11v1ng standard.
3.2 Study and Ezamination of.the Request:
3-2-1 Necessity and Juetifioationuof'the‘Project:af

- The Government of the Republlc of Zambia' has formulated the Fourth
National- Development Plan almlng at: the: reconstruction. of 1ts national-
"economy through rev1tallzatlon-of economzc ‘activities. and- correctlon of

1ncre351ng 1mbalance in wealth between the rlCh and the poor, puttlng

emphasis.:on rehabllltatlon of 1nfrastructures

:ThegPTC:ieuaccordingly,xmaking}efforts:for telecommunications
facilities rehabilitation and:expansion; as:part of infrastructure
'rehebili;ation;‘in accordance :with-its :Ten:Year: Telécommunications -

Development:Plan:.and -the Budget and Inveetment Plans. ..

The 1mp1ementat10n of thlS PrOJect Wthh alms to- rehabllltate the
;_subscrlber ceble metworks in Lusaka. Mein and Rldgeway Exchange areas in
Lusaka Clty. replace the sw1tch1ng equlpment in’ Rldgeway Exchange and :
_rehabilltate the junction lines connecting Lusaka Main and Ridgeway
Exchanges will be very 31gn1f1cant as viewed from the advancement of the
Natlonal Development Plan and also in terms of publlc 1nterests -since
'object areas are character;zed with ‘the concentration of polltlcally and

economically important institutions.

— 17 — .



With the implementation of this'Project;itheﬁteiephone:servicé in
Lusaka City can be imprbved remarkably. in pérticuiar,'faults in
external plant networks (from MDFlto terminal boxes) will be almost
removed, and those on the switching side will also ﬁe'eliminated with
the renewal of the switching.equipment in Ridgeway’Exch&nge. In
addition, rehabilitation of the junction lines will serve for : -
improvement. of  the internatiénal and toll communicﬁtion services, as

well.

Such a distinct improvement will no doubt greatly contribute to'
rev1tallzat10n of social and economic activities in Zambia and underllne
the nece351ty of th;s_Project._ The development of the
telecommunications sector will upgrade the living standard of the people.
and also support the balgncihg*of social and econdmic development.in the

country. Hence urgent implementation is desirable.

: Japan regards the Republlc of Zambla as one of the most 1mpurtant
countries in the world since Zambla takes a 1ead1ng p031t10n
.internationally among Southern Afrlpan.countrles and,.ln addition, a
ffiendly relationship has Been established between Japan and Zambia °

through the economic cooperation partictlariy in import of copper.

The ODA from Japan for the'Repuinc.Of.Zambia started with the
loan in fiscal 1972, which was followed by the'prdject_and commodity
loans up to fiscal 1983.- However, no yenfcredit has been’extended since
fiscal 1984, exéépt those for the re:scheduied projects - due to the-delay
in repayment of the. loans by the Government -of Zambia. Siﬁée then, the
Japanese assistance has been made in the form of grant. &ld, 1n1tlally
for the agrlcultural sector and then malnly for the fundamentals. such as
water supply and education.. Recently, grant aids have been extended to -
basic infrastructures, also. Table-3 presents the record of Japan’s ODA

towards the Republic of Zambia.



“Table-3 Japan’s ODA towards the Republic of Zambia

Financial Gooperation

{unit: million Yen)

Fiscal Equipment Technical
Year Loan Grant Supply Cooperation
1972 9,240 -

1977 6,670 -

1978 5,000 -

1980 5,450 - 550

1981 - 2,187

1982 7,049 2,273

1983 8,920 3,381 (Aggregate (Aggregate
1984 - 3,338 up to 1985) up to 1985)
1985 1,863 : _3,677 (769) - {4,456}
1986 5,357 3,968 153 1,213
1987 - 6,197 322 1,443
1988 - 3,325 131 1,490

1989 - " 7,438 - 343 ’ 2,143
1990 - 5,476 485 . ’ 2,364
Total 49,550 .41,810' 2,203 13,111

{Source: - “Japan’s ODA 1991" by Economic Cooperation

Bureau, Ministry of Foreign Affairs, Japan)

3-2-2 Similar Projects and Other Foreign Assistance

(1) .- On=Going Projects

A switching équipment rehabilitation project is now under way for

the fOIlowing exchanges, with the financial assistance from the African

Development Bank.
end of 1992,

All the works are scheduled to be completed by the
Total amount of. assistance from the Bank is US$45,000,000

for the foreign currency portion: and US$19,000,000 for the local

currency portion,-which'covers a part of the undermentioned works.
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Exchange.: .- . chal'Switoh 5 LbcallTbil Switch

Lusaka Main - . . . 10,000 L.U. 7,000 L.U.
Emmasdale ' 4,000 '
Roma @« S . 2,500
- Chinika - - 1,500
Makeni © 1,000
Mongu - --1,000:
Monsa 1,000
Solwezi o ‘:1;000 _
‘Kitwe Main 8,000 - 4,000
CTeimpi .. 500 '
. Chambeshi . - i 500
Kaluiushi+ - o 3,000

Chillilabombwe 2,000
(2) - Projects Under Planhing

. Main telecommunications network_rehabilitatioﬁFand_éipansion
- projects now being planned by the'PTG_are as_follows. As for the
fiﬁhncial :eSourcés fpf.them, bilateral loan, soft loan and non-

ngovernméntal 1oans are‘expéCtedWZ

a) Réhabi;itation of;teléphdne:switching system 
- Replabement of switching equipment
78 exchanges, 124,100 L.U.
Project cost _ Rt
Foreign currency: US§44,670,000
Local currency -.: -US$19;330;000
_ Total '_. H US$64,000,000
- Upgrading bf.ElOB-DigitalcESS
-3 iocal_switches;”40,000,L}U.
Project cost | '
- Foreign currency: US$6.500,000,;,f
:'Local:cﬁrrencj S 'US$3;806,000.
: Total. :  : US§13,000,000
‘~_ﬁpgréding of NEAX—Gl Digital ESS
26,000 L.U.



Project cost
.- Forelgn currency: -US$6,500,000
. Local currency : US§2,700,000
 Total . . 1 -US$9,200,000
- Upgrading qf International Telepheone Switching
Center (ITSC) - '
2,000 L.U.
Project cost -
Foréign currencyi U§$4,000,000
Local currency. .1 US$1,600;000.
) _ Total: = = : - US$5,600,000
b) Replacémeﬁt of Telex Switching Equipment
3,000 L.U. |
Project cost’ _
'Fpréign currency: US$2,500,000
‘Local currency : US$1,000,000
Total ~  : US§3,500,000
c) Reﬁébilitatioﬁ:df Subscriber Cable Network
- 130,500 lines :
Project cost _ ‘
Foreign cutrency:  U$$20,000,000
Local curtrency : -US$84,400,000
. . Total'. . : US$104,400,000
d) Rehabilitation of Radio Links
-VMicrowave links
.PrOjéCt.COSt'
'.Foreign currency: USSAZ,OOO,OOOI
. :Local ‘currency - US$22,000,000
y :thal . :  US8564,000,000
- Spur links: = '
R Project cost
| .FOreignféurrency; Us55,600,000 -
Locél:currency : . US$2,600,000
_ . Total o U8$8,200,000
e) Multi;acCesé*RaqiofTeiephone-Syétems
60}§ystems'with 436OD subscribers

"Project cost
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g)

Y

P

Foreign currency: US$30;066,000
Local currency : US$17, 000,000
Total . .1 US%47,000,000
Radio MonitoringiStation
. 'Prbject-cost o L
Foreign cdrteﬁéy: .US$3;100{000
Local.cur:éncy - Us$2,040,000
Total 1. US§5,140,000
Mobile Radio Telephone System”
Project cost 'f
Foreign cirrency: US§8,000,000
Local'cﬁrrency.':' US§4, 000,000
Total . : US§12,000,000
satellite Communication ' -
Prﬁjébt_dostf E
.  F0réign-Currency: USSIZ;SO0,000
Local currency : US$4;200,000
. ‘Total . - : US§16,500,000
Packet Switching '
Project cost :
_Foreign CUrrencyy US$1,500;000
‘Local curréncy .: US$ 700,000
' Total -+ US$2,200,000
Subscfibers"Apﬁaratué ' S
- Ppivafe Automgtic'Branch Exch&nges.(PABXé}
250 PABXs BRI
_ Prdjecﬁxcost ‘
Foreign CUr;eﬁcyQ;:US$5;OOO,DOO
‘Local currency : U$$2,500,000
_ Total : US$7,500,000
- Telephone Instruments o B
160,000 ‘telephone sets & 400 coin- boxes
Project-cost . . o
Foreign currency: US$5,000,000
Local currency ':*-ﬁ8$2;560}000—‘
Total - 1 US$7,500,000

- Teleprinters
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2,000 sets.
-Project .cost: ‘ S
. Foredign currency: USS&,OOO?OOO
Local currency . : ,USSZLOOO,OOO
v Total ¢ . U856,000,000
- Facsimile Macﬁiﬁés'
~1,000 sets
_-Project cost
Foreign currency: US$1,000,000
Local currency :. US$ 500,000,
sTotal. . . .: US$1,500,000
k) Réndvation and-New-Installation_of Maih Frame Computer
Project cost - |
i Foreign,gurrenby:‘1US$1,200,000
Local curfency_ :;;US$. 500,000
C o . -Total | - i US$L,700,000
o .1) . Logistics . | .: _ _
- &.Vehiciés:forfMaihfenance ) 900:;
Project cost .
. _Foreign currency: US$9,000,000
Local currency :  .US$4,500,000 -
Total . .:-US$13,500,000
.- Computer for Maintenance
Projebt cost | o . , _
Foreign currency: US$ 500,000
Local currency .: US§ 250,000
. Total. - - ‘US$ 750,000,

3~2-3500mp0nent'of Project

_ ~This project covers the rehabilitation of subscriber and junction
”cabieznetwotk~an¢.replacement:of switching equipment. :These three.:
aspects compose .a -local telecommunication network and, therefore, their.
systematic integration is-a key to efficient.and effective establishment

‘of .the .network.

3-2-4 Scope of the Requested Facilities



(1) Rehabilitation of subscriber-cable networks in

part:of'Lusaka Main and Ridgeway Exchange areas

The requested prbject'scope iSth rehabilitate the external.
facilities in the object areas, cdnsisting of cables, cross'ponnection
cabinets, terminal boxes, poles and other ancillary facilities, and the
underground facilities consisting of conduit pipes to accommodate cables

for protection, manholes and other ancillary facilities.

In addition to being SUperannuated;fthe'existing externgl plants
are not maintained propérly due to shortage of spare parts, and a lot of

defective facilities are left unrepaired.

In view of- the abOVé; this Pfoject”will empléy jelly filled
pelyethylene sheathed polyethylene insulated cables which are easy in
maintenance and hlgh in ‘reliability. A suitable JOlnt system will be
adopted. For subscriber cable networks, thg-cross.qonnectlon cabinet

system will be employed, since it is flexible and easy in maintenance.

‘For accommodation and prbtéction-of'primﬂry cables between a
telephoﬁe exchange and a Cross connection'cébinet, a conduit system will
be employed and pipes and manholes will be installed anew. For the )
section between a cross connection cabiret and a-terhinal box, a direct

buried cable system will be adopted.

(2) Replacement of Sw1tch1ng Equipment in Rldgeway Exchange and
Rehabllltatlon of Junctlon Lines between Lusaka Main and

Ridgeway Exchanges.and Associated Works

The requested scope is to replace the existing ARF crossbar
switching equipment in Ridgéway~Exchénge=(anslogUe type with S,Doﬂ.line_
units) with the digital ESS capable of digital switching, the simildr to
those installed in Lusaka Gity. In comjunction with this = .-
digitalization, the ‘existing analogue 01rcuit Junctlon lines connected
to Lusaka Main Exchange will also be d1g1tallzed through installaticn of_-

cable PCM System



The exlstlng ‘crossbar’ sw1tch1ng equipment was manufactured in
1966, It has a lot-of mov1ng parts and 1§ now entirely obsolete, with
f;equentwmalfunctlons,__Slnce spare parts for repalr can no longer be
obtained from its manufactUrer, the actual switching capgcify of this
“equlpment 1s decreasxng day by day ‘The number -of faults in the NEAX-61
digital ESS in- Lusaka Main Lxchange is only 2. 06 per 100 subscribers,
while ‘that in the crossbar equipment ‘in Ridgeway Exchange amounts to

6.48, three tlmes the former..
3-2-5 Basic Policy in Implémenting the Project

The benefits and feasibility, as well as the. capability of the
]implementing agency, of‘this-pfoject have been confirmed through the
studies mentioned above. The study result has also proved that the
~effect of this Pfoject meets the purpose of'the-Japan!s grant aid.

Therefore, this Project is judged suitable for a Japan’s grant aid.

“An outline of, ahd the basic design for, thérProject are described
in the following, assuming that the Project will be implemented by the

Japanfs”grant:aid.
3-3 Project Description

“The object areas and facilities are outlined. in the previous

. chapter.
3-3-1 Executing Agency and Operational_Structure_

The executlng agency for this PrOJect on the side of the Republ:c
.of Zambla 1s the.. Posts and . Telecommunlcatlons Corporatlon lelted (PTCY.
With respect to telecqmmunlcatlons policy, the PTC is placed under the
Minisﬁry:of,Communications aﬁd'TranEport, and with reépect.to its
budgets,. under. the Zambla Industrlal .and Mining Corporation L1m1ted

(ZIMCO), a state owned holdlng company
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- Figure-3 presents the organization of-thg.PTG,EFigure—A; the
organization of:Telecommuhibatioh Division, and Figureési~ihé '

organization of Telecommunications Operation & Maintenanceé Division.
The PTG operates the following services ahd businesses:

Telecommunlcatlons Division _
NatlonallInternational Telephone Serv1ce
Nat1onallInternat10nal Telex Service
NationallInternatlonal Telegraph Service:
'Natlonalllnternatlonal Pxogramme Transm1581ons

Ra@1q_Frequency-Allocation and Management

Postal D1v131on
._Mall Serv;ce _
_ POSt-BUS'SSIVlCE-'a-
Remlttance ‘Service

Stamp Issues and Phllately

As of March 31, 1991, the PTC employs a:total 0f'6;447 pérsons’
comprising 3,706 for Telecommunications Division, 1,980.for Postal

Division, and 761 for Corporate Division.

.Efficient_aésignmént ofgoperétioh-and mdiﬁténandé'ﬁérsonﬁel will .
be achieved by the impleméntafion of this-Prqject under which;meaéufing
equipment, tools, parts:ahd-materiélsgfqr;faults'detectiongahd‘repair
are to be supplied, facilitating'prompt'and'relihble”trdﬁble-shopting

and prevention of troubles from occurring.

Planning-and'Development-Depﬁrtmeﬁt 6f=Te1éébmﬁunica€ioﬁs'Division'
comprises individual technical sérVices. On the other hand) Operatlon
and Matntenance Department. consists. of 2 regions to" cover the
maintenance of northern-andzsouthern-reglons Each reglon “has: ‘both

individual_technicél_g:oups which‘are'controlled-hy*an:area-manager;
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3-3-2 Training Plan
(1) Trdaining System

The trainlng aof the PTC staff is belng conducted at the Staff
Training College in Ndola established in 1972 by the assistance of ‘the
United Nations Development Programme’ (ITU). The tralnlng is broadly
Classlfled 1nto four fields: telecommunlcatlons englneerlng,
telecommunlcatlons operatlons, management and postal serv1ces. 'The
engineering tralnlng comprlses two parts: the basic trainlng and

spécializéd training. Cdfficulums at the Center are outlined below.
a) Basic Training Modﬁles

- Introductlon to Telecommunlcatlons (5 Weeks)
- DC Electr1c1ty (5 ‘weeks) o '

- AC Electr1c1ty (6" weeks}

- Electronlc Components {4 weeks)

- :Electronlc CerUltS (9 weeks)

- Dlgltal Electronlcs (6 weeks)

- Telecommunicatlons Prlnciples (6 weeks)
b) Training in Specific Technoldgies .

One-year training course is prepared for each of the

following:

- Radio and Transmission _
Frequency division multlplpx, satelllte communication,
etc. '
- Sw1tch1ng .
Teleprinter, NEAX-61, E10B, crossbar sw1tch, etc.'
- 'External Plant ' . ,
" Cable ]Olntlng plant constructlon, trouble shootlng, etc.

- POWEI‘
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¢). Telecommunications Operations Training Programme
.n=JTelegraph;0pgﬁation-1
. -Teléphoﬁe Operation:.
+ Telephone Sales & Account, etc.
d).Management Training Programme

e) -Postal Training: Programme

The number of courses run in 1991 is given below together with the

total number of. trainees and training weeks:

Number. of Total Numbef'of.

‘Courses Run Trainees Training Weeks
- Telecommunications- o
. Engineering Course

- Radio.& Transmission . 18 S145 - 1123

- Switching: . 10 . 59 : 84
External Plant 35 306 116
Power i -6 6

.~ . Telecommunications

Operations. Course. .- : 16 - S 127 142
C - Store'Keepers Course. j - 1 B ' 8
Total : 81 . . 649 479

(2) Training under individual Projects

_The_trqining of the PTG staff is:conducted‘aléo under individual
proje¢;s by-reépéctiye contractors concerned in respective fields,
"eithe; during, or- after completion of, the projects in Zambia and the

contractors! countries and/or other related countries.
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Under this Project; a large quantity of jelly filled cables and a
number of manholes and conduits will be installed. To énsure
satisfactory operatlon of the . system consisting of such f30111t1es,
maintenance personnel will be ‘trained in construction, operatlon and
malntenance of these fa0111L1es, in‘the form of ‘¢lass-room and on-the-
job tlalnlng. For the digital switching equipmént'and the junction
'f3c111ties of cable PCM, re*training.of'méiﬁﬁéﬁéﬁéé"pérsonnel will- be

made'in the form of class-room and on-thenj6b training'in Zambia.
3-3-3 Eqnipmeﬁt and.Materials to be Supplied under this-Projéét

"After studying the coﬁtentsLof¥therequestiasﬁdescribediiﬁVSebtioh
3-2 above, the scope of this rehabiiitation.project has been determined

as follows:
(1) Scope of the Projéct

a)‘-Rehabiiitation of Subscriber Cable Networks in' the

following exchange areas

- Lusaka Main Exchange
Subscriber cable networks in:Lusaka Main Exchange
area except those in Kabwata, Kamwala and Misisi

districts in the southern part.

- Ridgeway Exchange _
Subscriber cable networks in Ridgeway Exchange érea
except those in Kalingalinga district in the eastern

part.

-.b) 'Replacement of Switching Equipment “in Ridgeway Exchange
and Rehébilitation of “Junction Facilities ‘between Lusaka
. Main- Exchange and Rldgeway Exchange including Associated

Power Supply System
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. ‘The dimensions qfnthé:Projebfghave;been;determined as described
‘below,. on the Basis_of the study results. Telephone demands in the
object exchange arehs ﬁndjthose in cross connection cabinet areas in
respective exchange areas estimated by.the Basic Dééign Study are shown
in Table-4 and Tablgfs,‘feépectivelj;; For primary cable, Capacities.to

cover -the demands for 5 year pefiod is adoptéd.

. \Table-4 Telephone Demand Forecast for Object Exchange Areas-

{C )Q_Exist1 Subs. + Waiting Subs }

' Deﬁand-Forecast;_ - Lusaka Main .Ex. Area="RidgewaY‘Ex. Area
Existing (1990.9) .. - (12,912) . L (3,475)
‘Existing:(1991t9). f'ﬂ.9,309 (15,801) 2,408 (3,600)j
1st year later .. _16,391 O e 3;861

2nd year.laier o 17,005 e :4,122

3rd year later . - 17,643 ¢ . 4,416

4th year later 18,307 4,719

5th year later - . - 119,039 - 4,907



“‘Table-5 Telephone Demand Forecast for Cross Connection Cabinet

- Areas

Lusaka Main.Exchange

15 ¥ New No. Exist No. $-in~ 5 Y 15 Y

~ 34—

New No. Exist Na. 'Sgin '5 Yo
201 EO 1690 ~206° 309 . 101" E06 ~ . 296° 360 540
102~ E06 290 353 . 530 103  CB22 196 240 _ 360
105  CB22 194 235 3537 104 - CB23 251 305 458
106° CB1O- 0 220° 252 378 © © ‘107 © +CB10°" 1193 250 375
108  CB29 132 161 242 202 - E05 130 161 242
203 EOS 130 150 225 204  EO5 119 - 150 225

301 E03 '610° 747 1121 302 EO3 . '610 +750 ° 1125
305 - KO3 610 750 1125 306  E03 633 . 750 1125
303 E04 580 700 1050 - 307 K04 - 580 700 1050
308 E04 586 726 1086 304 GBIl 400 487 731
401 ' EOL 230 280 420 © 402  EOL ~ - 230 280 - 420
404 EOL 230 280  420 405 EO01 223271 407
403 E02 300 370 555 ° © 406 E02 317 . 381. 572
407 CB3 459 552 828 ° 408  CB3 447 550 825
409  CB16 631 768 1152 Total 9996 12163 18245

Ridgeway Exchange _ _ . .

New No. Exist No. S-in S Y _15Y New No. Exist No. S-in 5. Y _15°¥
302 CB1 190 224 336 303 CBl 200 . 250 375
301 GB2 239 291 437 304  CB3 127 155 233
206  CB4 115 150 225 207  CB4 . 142 163 245
404  CB6 235 250 375 405 . CB6 ‘229 215 - 323
105 | CB17 353 429 644 . 104  CBl9 213 259 389
102 CB20 122 148 222 103 CB21 . 156 190 - 285
101 EO 158 190 285 201 EO 155 190 285
202 EO 155 190 285 . 203  EO. 155 . 190 . 285
204 EO 155 190 285 = 205  EO 155 190 285
%01 EO 155 190 . 285 402 B0 155 190 = 285
403 E0 122 - 177 266 Total 3656 4521 6781




(2)

. Components of Targeted Facilities:

<Figure-6 presents,the'configﬁration of the‘targeted subscriber

cable facilities.

a).

b)

Subscriber Cable-Facilitieé and Associated-Uﬁdergrbund

Facilities

1_Thehkgpggted_subscriber cable facilities of tbis Project are
_demarcated.to be from the main distribution frame in each
-object -exchange to the tefminél'boxes of - subscribers of the

-exchange area concerned. .

- External_Facilities: Termination to MDF, Primary Cables,

Secondary Cébles, Terminal Boxes.

- Underground Facilities: - = Pipes and Manholes

Main facilities are: -

Lusaka Main Ex. “Ridpeway

. - ‘Entrance Cableé'(pairs) +13,200 oo 6,800
-. Primary ‘Cables: (Km) - . 15.4 . . 9.5
--Sécoﬁdary Cables  (Km) v 64,6 S 33.8

Conduits- Ce (Km}: S 11.1' S 9.4

Switching Equipment, Junction Facilities and Associated

Power Facilities

" :The targeted SWitchihg_eQuipmént, junction facilities and

pdwer;facilities-of'thié:Project are the switching equipment

w§f Ridgewgy;Ekchange;uthejtransmiésionﬂéquipment in Ridgeway

and Lusaka Main Exchanges, the junction. facilities between

Ridgeway and Lusaka Main Exchanges,_and the power facilities

in Ridgeway EXchange.

Q;SwitchinngQuipment: Digital,Switching Equipment
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