-~ Junction Facilities:- Trahsmiééion'EquipmentC(Cable?PCM'

| | System) and iﬁﬁétion Cables to
‘Connect the Transmission Equipments
in Ridgeway and Lusaka Main'
Exchanges,

- Power Facilities:: ‘Réctifiers and Batteries:

Main facilities are:

" Lusaka Main Ex. ~_Ridgeway

- Digital Swltches (L.U.) S 5,000
--'Traﬁsmissioﬂ'Eﬁdipment - '  _

- (cable PCM system)(set) i 1. o oo 1
- Junction Cables .=(Km} - . 2.6
- Power Faéilities'“(sét) L e ' ]

3-3-4 Operation and Maintenance Plan
(1} Operation and Maintenance Organization -

‘Operation and maintenance 0f=théftelephbnean;work-inrLusaka Ccity
after completion of this Project afe to be tndertaken by the existing
organization of the PTC. Figure-5 shows the ‘existing operation and
maintenance organization of the PTC.  Actual conditions and problems
involved are as follows: -

« Subscriber Cables
Preventive maintenanée is carried out, and a maintenance
‘report is submitted monthly from the manager of a
' - telephone office to the regional manager concerned.

- Switching Equipment

A patrol ‘inspection is made weekly and an inspection

 report is submitted. @ ™
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- - Power Facilities

Apatrol inépection.is made weekly aﬁd-ah-inspection

report:is submitted,.

- Radio and Transmission Facilities
A patrol 1nspect;on is made- every three months: and an

‘inspection” repott is submltted

_Repair of defective parts and éQuipment"for'Lusaka Main and
Ridgeway Exchanges is carried out at the Repair Center esfabllshed in

1988 with the assistance. of Denmark

Data necessary for facility maintenance, such.as plant records,
inventories, subscriber:cards, etc, have been prepafed but not updated.
In addition, they.are not compiled in-such a mannerwaszsuitable for

maintenance ofunew'eqﬁipmeht;'i;e;;'digital:switéhing equipment, etc.
(2) Reécommendation for Maintenance and Operation
1) .Operation and Maintenance Staff

o The—PTC-is now managing the operation of 17 digital
exchanges, with 45,000 line. units and 5 sections of: PCM

“cable junction networks: in :Lusaka City.

- Undeér this Project the existing telecomminications °
facilities in Lusaka City are to be rehabilitated and

';replaced,;with?no-expansion._ As-adequaie maintenance
.systems are in place, an increase of the staff will not be

--necessary for. operatlon and ‘maintenance of thls Project.

However, with a view to upgrading the ‘level of operation and
‘maintenance for newly compietéd'systems, re-training of the
staff, i.es, qualifati#e reinforcement; should be made, in

conjunction with the implementation'of:this Project.



To-ensure .stable operation of éxternél:plants 50 as to’
provide high quality telephone service to subscribers,:
operation and maintenance staff in charge of external plants
must be well trained in utilizing'measufing equipment, tools

and parts supplied under this Project.

As shown in Figure-5, the operation aﬁd;méintenance staff
‘concerned with this Project are attaéhed to_Area“Manager
stationed in the Lusaka Main and Ridgeway Exchange offices’
to take charge of the facilities in Lusaka and surrounding -

areas.. . -

Exchanges responsible for the operation and maintenance of . -

object facilities of this Project are as follows:

‘= External plaﬁts; . :'Lusaka Main and Ridgéwﬂy-Exchanges
-.Switéhing_equipmént_:'Ridgeway-Exbhéth'"
= Junction facilities + Lusaka Main Exchange -

(except those in'Ridgéwéy'Exchahge)

: Undér'this.Project;'a large quantity of new type of cables
are to be introduced'in'thé"subscribéf'cable.network in ... .
‘Lusaka Clty,'replac1ng the old. ones, To ensﬁré éffective:
and efficient’ operation of the new system- thus 1ntroduced
“most-lmportant is -to procu;e measurlng equlpment,;tools and
spare'parts:suitable=formthé new-System.7-Equally_importaﬁt
is-the training of operation and maintenance staff in

facility management,'as.Well as new technologies. .«

Also for digital switching equipment to be introduced by -
this'?roject- training and'rthrainihg of operation ‘and
maintenance staff should. ‘be made partlcularly with respect

to the following functlons.
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2)

- How to set up the automatic and manual control systems and
" monitor the~funCtiona1-Opefation of the communication
netwofk'(including'subscriber and junction lines)

centering on' the switching gquipmentfihtroduced.

--How to:perform a subscribervline_teét both at the exchange

,;sideland:the;subscfiber}s'side;-

« How to use the function to-monitor the subscribers’

facilities.

-Operation and Maintenance Plan: ...

.5Presently, the PTC has an unelaborate operatlon and’

malntenance plan. To ensure satlsfactory operation and
malntenance of the completed system, &. ptoper operat101 and
malntenance plan must be ‘drawn” up. For-lnstance. operation

'and maintenance works usually consist of: the follow;ng

a) Network Maintenance
- - Preventive malntenance . _
fTests, measurements, ad]ustments and replacement of
4;parts,,throu0h 1t1neratlons. etc. to prevent faults

from occurring.

- Trouble shootlng
{aCorrectlon of faults 1nclud1ng natural disaster

. relief works.

~ -Network management

.Inventoryy_plﬁhtﬂréﬂords, etc.

“h)-. Operation ..

~-;FaqilityJopeiatiqn=—-

-Operation and control:of facilities.



‘- . System management
~¢) System Support

- Human resource manhagement
‘Human resource management plan and service

regulations (personnel management, welfare, etc.).

.- Technology management

‘Training (including preparation of training plans).

-~  Equipment management
'Manggement of machines, measuring equipment, tools,

. vehicles, etc.

In order to execute-the'ébqve works;-the=d&tasdeédribiﬁg the
conditibn,of the‘network'submittedvbyithe Contractor and.
‘other plant records must be re-compiled, so that faults in

new facilities can be recorded systematically.

The flow of the maintenance work is illustrated below.

S 1T K 1 N R N B S i 1
[Provision |->|Fault |-> [Fault - | ->|Analysis |->|Preventive |
|of service}—]occurrencel—correction }+ . ° ~}~{maintenance]
L 1o } t [ : P i

B
|
|

Almost all the subscriber cable facilities are installed
outdoors and, therefore, exposedito not onlfhtﬁe weather
:elements, such as wind, rain;wlighthing;’témpératufe and
humidity variationg, etc., but also social elements such as.
unfavodrable influence from power-lines, r&i1ways;-véhibles;
and factories giving out smoke, etc. Tn_order'to.pfotect
external plants under the above mentioned“éﬁviroﬁmental

conditions, the following measures must ‘be taken:
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- Introduction of .a periodical patrol inspection system to

prevent. faults. from occurring (preventive maintenance).

-~ When a fault h&s'developed, to locate it as soon as
possible .and correct it COmpleﬁely. so that the same fault

may not develop again.

- To analyze the cause of -a fault to prevent it from re-

occurring.

It is desirable that new drop wires and protectors. be
installed by;the'PTG after completioneof;this Project, so
that subscribers and their premises can be protected

properly.

Digital switehing,equipments have already been introduced
and operated:in Lusaka Gity.. The PTC’s.ievel of maintaining
' digitalﬁiediexchanges-is.the;same with, or rather better
than, that of‘the other African countries. A number of the
',PTC staff underwent a special training in d1g1tal sthchlng
equipment in the form of the on-the- job tralnlng and the
tralnlng abroad when it was introduced. Presently,
however, only a small number of them are engaged in the
malntenance of -these equipments, resultlng in hindrance to

satlsfactory operatlon and malntenance

From now-.on, digital switching equipment'and digital
transmission facilities will expand quentiﬁatively;~ To .
ensure efficient operation of these facilities, including
‘those ineﬁalled-under this_Project,.atteﬁtion must be

focused on the following:

- To condugt technology transfer through on-the-job training

during. the implementation period of this Project.



- To establish a technical'training'cpurSe. particularly in
the undermentioned items to'amplify-the.knowledge on . the

_digital switching technology.

(1) Software module fuﬁctions‘

(2) Programme language |

(3) Operating system programme’ and applicaﬁionrpfbgramme
(4) Software patch:administration (renpfcgramming)"

(5) Software tfouble shooting

- To ‘establish a system3to take charpge of maintenance
equipment and ‘materials, ‘such as.panéls;{etc;,”td-

facilitate efficient operation and mainterance works.

- To establish a system under which maintenance works, such
‘as traffic measuremerits, are carried out periodically and
data. obtained are.diStributed;to.thé planning and -’

maintenance departments for future improvementy -

-~ To take measures so that trained operation and maintenance
‘staff will not give ‘up ‘their jobs.
For the existing diesel ‘engine ‘génerator in Ridgeway .

Exchange;.thé'following maintenance works must ‘be made:. -

- Periodical inspection
~ Overhaul maintenance by reasonable operation hours or

period
(3) Operation and Maintenance Costs
As described above, the implementation of this Project does not
require additional operation:and maintenance staffl. ‘The' recommended

manpower required for the systems installed-is shown beioWutogether with

the estimated costs to be covered by the_PTC’s-budgetf
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1)- Operation and Maintenance Staff
i {unit: person)

Englneere Technicians Line's Man Total

- External plant (1nclud1ng JSunction .cable)

o Ao 13 12 .29

.- Switching equipment .- 2 8 L 10
- Transmiseionwfacilities ':3' . 5 o 8

- Power facilities 1 2. 3

Total 10 . 28 L1250

2) Operation and Maintenaﬂce Costs

Annual_operation and maiﬁtenence qoets.ef"the objective

fécilities of thie-Prdject:are'caicﬁlated based. on the
_-personnel expenees of the above mentloned staff ‘and the

direct expenses, which 1nclude the costs of: spare

equ1pmentlparts, fuel expenses and other miscellaneous

expenses (orflce supplles necessary for plant record
.keeplng, prlnter paper, magnetlc tapes, etc.)..

' (unlt 1,000 kwacha)

Personnel . Direct Total

- Anndal maintenance costs 10,830 1,440 12,270
- Aﬁnuei operétion costs | 5,790 . 350 - ‘ 6;140
Total | 16,620 1,790 18,4l0%

(Note*: equivaleht to 18,780,000 yen)
3-4':_Teehnica1 Cooperation. -

The present operatlon and maintenance system adopted by the PTC
for the subscriber cable network is as desgrlbed in the previous
_sectlonr 2Theﬁstaff-asslgned to the operation and maintenance of the
:subscfibeﬁleab;e=netﬁ6tkeehould be.re—trainedjperticularly inthandling
of fault_deteetors,,t001s and repair parts to be supﬁlied,under this

Project.
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For operation and maintenance of digital?switching?equipmeht, a
training must be conducted for the staff concerned in advanced
integrated technolbgies with fégard to the"éwitching equipment
introduced. In view of thé'characteiisticé of thé switching technology,
this training course must be prepared by the manufacturers of the
switching equipment, utiiizing the working Switchihg'equfpmentf”(Basic
switching technologies are. common tO'any'typéS'of1switching equipment.
However, components-composing'the equipment, software for operation,
etc, vary with manufacturers. Hence, the traiﬂing of operation and

maintenance of the equipment should be conducted by its manufacturers.)

The training course .covers the following!:

- Acquisition of expertise in sub-systems of digital switching
equipment. ' '

- -Acquiéition of expertise in configuration of digital
‘switching equipment. _ '

- Acquisition of expertise in. software of digital switching
equipment. |

-+ Training'in trouble'shooting;-including countermeasures

against emergency cases, through case studies.:

Although, the cable PCM system is not new to this country,
training of maintenance personal for the cable PCM'Systém_shQuld not be
under estimated judging from the current programs .in maintaining

existing system.

In view of thé'above;'theibperation and maintenance system for the
rehabilitdted and replaced facilities -by the Project must be
reinforced, 1In ofder to maximize the benefit arising out of this
Japan’s grant aid project, as well as to-ensure its “smooth
implementation, it is necessary to support the PTC’s network management

organization. -

Hence, it is considered necessary to provide Japan's technical’
cooperation (dispatch of experts and acceptance of trainees) with -
respect to opération‘and maintenance of external plants and digital

switching equipment.



SHILITIOVA F19vD ¥IAIV0SENS J0 SNOILVINSIJINOD 9- 9Td

sonroeg
.89STa g
I3QLIosqNg

Q_%ov .

HAEA 21QED) |

S a[qED
| feuialuy

s1qeD Arewnig /

AN -y
o P -

{RUTULIS], apisuf. .. :
_ = H

T ianed © 198D TR
S[OYUER .vn.Q - Krewmg ong Jloque

ci-T
uonnquIsIy- psung

— 45 -

.. . ] . . | M TRUIRIU]
S T . | : :
ToHouny i LA AN ﬁl\w\/\//\//%// AN Ry AN \ : FAVAN
e T E "

. R z H . - ) > zm .
ORW 101993033 : /p
: - (wuiqeD) xog
Fmyonwg - . JWOJ UOI}DIVUOC))-S5017) Qnmmhmoh\..- J

eEuegsxy (8201

anp doig
ap0d : o

- SeINIOR SosTUiaIg requasqng o







CHAPTER 4 BASICDESIGN






CHAPTER 4  BASIC DESIGN
4-1 .Design‘Polioy

Basic’deeignsﬁfor‘thie Project are=based-on the'releﬁant CCITT
-recommendatlons and: international standards, as well as the PTC
standards, with a view to- ellminate probable confusion in operatlon and
malntenance of subscr1ber~cable-facilltles,.dlgltal;electronlc sw1tching

equipment, PCM junctien cableffacilities.andrpower'facilities;'

: As mentioned in Section-3-2-3; above, the . subscriber: cable network
junction network and sw1tch1ng equlpment in Ridgeway Exchange area

to- be rehabllltated and:replaced. by this Project. compose one-system. In
addition, the’ fault ratlo of::the: Rldgeway Exchange area-is 2,14 ‘per
.subscrlber whlle that .for. Lusaka: Maln Exchange is 1.42, the: former

'belng 1.5 times - the latter.

_ Under the: above 31tuatlon, the beneflts of thls Pro;ect can be
enhanced if- pxeference Jn 1mp1ementatlon is glven to.the. Rldgeway

”Exchange area,.

Moreover,-the exlstlng sw1tch1ng equlpment in Rldgeway Exchange 7
has no capac1ty to accommodate new. subscrlbers, and some” 600 subscribers

in thls_exchange area are_now accommodated,lnzLusaka Main Exchange.

To get the maxlmum benefits from thls Pro;ect At ois so planned
that all the works for ‘the Ridgeway Exchange area, i e, those for the
fsubscrlbex cable network, the junction cable. network and. the switching
equlpment,:be carrlquqnt-elmultaneously;soﬁthat_the.current urgent
problemsiofoeuity'enoécriber cables, relief of Weiting'epplicante and
accommodatlon -0f 1600 suhscrlbers now covered by Lusaka Main Exchange can

he solved all at ‘once.
(1) . -Subscriber. Cables -

~The b331c de51gn pollcy for the subscrlber cable f30111t1es

c0n31st1ng of cable fac111t1es and c1v11 works is descrlbed below

R



1)

Subscriber.Cable Network and Cable Facilities

a)

b)

c)

d)

e)

- £)

g)

To adopt a subscriber cable network employing a cross
connection cabinet system which is easy in operation and
maintenance, can facilitate effective_ﬁse:of'the cable

network, and permits easy expansion in the future.

To adopt jellyafilled poifethylene sheathed, .

polyethylene insulated cables for primary and_secoﬁdary

- cables, to protect cables from water penetration and,

thus enhance maintenance efficiency.

To adopt a conduit system for primary.cables since it is
easy to maintain and .¢an protéct cables from probable
damages due to other construction works (reoad, power,

water, etc.).

To adopt a d1rect burled system (to bury cables dlrectly

under the ‘ground) for secondary cables for cost sav1ng.

In the case of a secondary cable, a small number of.

-cable pairs have to be spllced at a plural number of

points on the route, and if a conduit system is'adopted}

a manhole must be installed for each sblicing point,

To adopt a suitable splice method for cable jointing to

-ensure speedy work and uniform quality:

To adopt pole—_or'WéIIJmouﬁﬁed type of terminal bo#és
when they are installed outdoors, since they are usually
insﬁalled:On”pole'otfwéllu In the case of a large scale
subscribers, indoor type terminal boxes are té be used,

since they are installed in the buildings.

To remove, and not to re-use, the existing overage paper

insulated cables which have a number of fadlty portiéns

-and have deterlorated 1n 1nqulat10n resistance due to-

frequent water penetratlon.;
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2) Civil Works

A cafeful study is required in designing the underground
-conduitVfaciiities'since they require a huge amcunt of
investmenpsf . The study should cover the seléction of -
undergro@ﬁd conduit routes, determination of manhole
positions,‘caiculation of the nﬁmber:of conduits, shape and
size of manholes, etc. Optimum routes:should be selected,
through an overall study of the field survey results, city
planning, ete., as well as the technical matters involved in

system construction and maintenance.

Conduits for entrance cabies to Lusaka'Main_Exchange are now
fully occupied. New éondﬁits; therefore, should be
installed on the.new exchange office side, opposite to the
_existing:onés,_ For Ridgeway Exchange of whichrs&itching
equipment is to be replaced, a. study must be made witﬁ
respect to the_location;df‘a new entrance and the cable
rising method, in consideration of the new swiﬁching

equipment installation position.

Fof aCchmodatioh and-prqtectidn_of primary cables between
.an.exchénge”and cross cennection boxes, a conduit system is
. adopted, and_nécessary_éonduits and manholes are installed
anew. . :On the other hand, é direct buried cable system is
adopgedifbr each seétion_between a cross connection cabinet

and a terminal box.
(2)  Switching Equipment.

:The'existing crossbar switching equipment is remdved after _
installation of the new digital switching equipment, and re-use of the
. removed equipment is not considered under this Project. |
The exchange equipment to he installed should have the capability

to expand easily in future.
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(3) - Tfansmission Facllities

The existing old'junction_Cabléé will not be ufilized for the new
junction lines, for which'PCM'céslgs will be ‘installed for digital
transmission. ~ However, the old cables will not be rémoved and a part. of
them will be utilized as an alternate route for high usage trunks to be
cohnected to international sw1tch1ng equlpment for ‘the purpose of
security. ' '

Existing High usage. line betweén Ridgeway and Woodland Exchanges .
will be converted thréﬁgh the PCM circuit between Ridgeway and Woodland

via Lusaka Main Exchanges.’
(4) ° Power Facilities

- Thé existing power ‘Facilities- ‘are 1nadequate in capac1ty.' New
power facilities will be provided for newly installed sw1tch1ng
equipment and transm1551on equipment: The exlstlng power fac111t1es

will be utilized for intra- offlce (1nc1ud1ng repalr center) power

supply.
(5) 'En#ironmental Conditions

©Facilities ‘installéd by the PrOJect w111 be able to operate

satlsfactorlly under the folloWLng environments:

- Temperature (in the sun) i 65°C (maximim)

Temperature (1n the shade): 3°C = 45°C
Humidity St . . 10Z - 95% .
Altitude . : ~1,500 m Above sea level

1
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4.2  Study of Design Criteria
ltems Existing Materials Proposed Materials Remarks
) &, Gonstruction . & Construction :
Method ' Methed
Subscriber Cable | Paper Insulated & fon Gas Presswvized éasy
' PYC cable Jelly Filled | maintenance,
Polyethylene reliable
Sheathed,
_Eglyqthlgne
Insulared
Subscriber Cable | Cabinet Syétem, Cabinet'S}s:em, pasy )
‘ Direct Feed System; | maintenance,

Network System

Primary Cable

Secondary Cable

Direct Feed System

Conduit System

Direct Buried
System

ftééa:SIéevé:

{Vicinity of
Exchange},

Conduit System

Direct Buried
System

Closure type

‘reliable & easy

eXpansion
protect from
damage, easy

maintenance -

cost saving

£o ensure

“Manhole Cover °

‘Pipe

Conciere

Iron Cover

Joint
: . Closure type {Suitable method) speedy work and
: ' - “uniform quality
Undergronnd
Conduit .
facilities

Safety easy
Installation of
Cable

" Gonerste, PVC ‘PYC, ‘Steel pipe
Switching Crossbar Analog _ Digital Switch Reliable
"Equipmep: ] switeh Diversified
: o ‘i No Repair parts celecomm
: services
Transmission Paper Insulated PCH Cable Digital
Facilities Cable Analog Digital . Transmission
Transmission Transmission Big
: S ’ Transmission
Capacity
Power Facilities | Batteries, Batteries, Shortage of
: Rectifier Rectifier Capacity
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4-3  Design Standard

This section deals with'fhe basic plan which has been drawn up
based on the basic design study findings. Installation positions of
underground . pipes and;cross-connection cabinets and the. location ef a
contalner or shelter are to be. determlned at the time of a detail de31gn

‘study, the next stage of thls Project, through reconflrm&tlon.
(1)  Object Areas”
Object areas of this Project are:

a) In 'the Lusaka Main Exchange Area

b) 1In the Ridgeway ExChaﬁge Area
(2) Targeted Rehabilitation

This Project aiMS'to.(l) rehabilitate . the'eubscfiber.cable-
networks and assoc1ated civil Works in the above object areas, (2) :
supply malntenance equlpment and materlals for them (fault detectors and
other tools and materlals), {3) replace the switching equlpment in
Rldgeway Exchange, and (4) rehabllltate the Junctlon network between
Lusaka Main and Rldgeway Exchanges, 1nclud1ng assoc1ated power

facilities.

Details of the rehabilitation plan are given in the Basic Design-

att&ched hereto;='
(3) Design.Sgandagd
1)‘ Externel flant
‘.a) Cable Termination
A prlmary.cable to be led in an exchange is 301nted with a

-termination cable and then termlnated on an MDF. Compound

is injected into the splicing portion of the primary and



b)

c)

d)

o)

termination cables. to make moisture dams.
MDF

Termination:cable pai;s (on.the pfimary cable side) and
bffige cable .pairs (from switéhing-equipment):are terminated
on MDF,,an@_thenIQOnnebted;by_jumper'wires. For
tefmiﬁation}~£he centrdlﬁlayer'of the primary cable is
terminated on the upper part of MDF, and the outer layer on

the lower part.
. Primary and Secondary Cables.

Cables to be used for this Project are jelly-filled cables

which do.not require gas-pressurization maintenance and can

‘meet the PTC's technical standards and theée international

criteria.
Cross Connection Cabinet

-.A cablé dis;ribution boﬁndary for each cross connection
cabinét is thegSamg as -that eétablished,for management of
the‘existing'subscribers_and waiting‘applicants, in view
of the efficient use of the external plant, proper future
expansion, fixation Of the éame~boundary over a. long

period, etc.

- A cross connection cabinet should be located in a position
that is not far away from the exchange, permits
"economical”diét;ibution.ofusepondary cabies,,and has the

1edst.ﬁdésibility:of relocation in the future.

'gTeﬁminal.Box

‘fffhe;positioq\pf a pdle on which a pole-mounted type

__,Tﬁérﬁinalﬂbbx ig installed should‘be_determined in-

; consideration df-adVéntagés in . installation and
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maintenance, that is, easy installation of a drop wire to
an object house, no obstruction to road traffic, least

possibility of relocation in the future.

-~ The position of a wall-motihted type terminal box should be
deétermined in considefatibn.of easy installation of drop
wires to-'a solid:building and its neighboring houses,’
least possibility of relocation in the future and of

suffering damage from a third party.

- Vertical portion of a riser cable up to a pole type
terminal box should be protécted by a ' steel pipe, 50 mm in

diameter.

- BRiser cables for'wall-mounted type terminal boxes and -

indoor type terminal hoxes are protected by .cable covers.
2) Civil Works

a) For the underground condﬁits,-PVC-pipes are used in
principle: - In the places wheré'high3sfrength'is‘requifed,
such-as railway, culveftror river crossing, steél:pipes
are used. Inner diameter of a pipe should be 100 mm, in
view of the ease in-cable installation and the maximum
outer diameter of 'a cable to be introduced inthe future

{85 mm - 90 mm)}.
b) Manhole Location and Span

Manholes should be so positioned that they will not disturb
the traffic on the road, avoiding an entrancé'to'a.house or
a crossing. Thé position which may reqhire relocation 6f a
manhole in the future should also be avoided. Manhole spans
should be determined through an overall consideration of the
locations of cable brancﬁings and ‘cross éonnéétionuCaBTnets,
allowable tensile stress at the tihé'of'cable_installation,

road configuration, etc.
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c)

d)

- Straight road section : Max., 250 m

- Curved road section ¢ Max. 150 m
Positions Occupied hy Conduit Routes

In selecting a conduit route, preference is given to the
pedestrian wallkways when they are clearly demarcated from

the roadway, and if not, on the shoulder of the roadway.
'Manhole Types

Manholes are installed at cable jointing points, branching
points and any other necessary locations for cable

installation and maintenance after installation. Manhole
capacities (dimenéions} are determined in consideration.of-

the following:

(1) Number of pipes required.
(2).Necessary work'sﬁace~
(3) Presence of céble,joints

(4) Necessary radius of curvature of a cable

Manhole types and their respective dimensions are given.

below.

| . Lemgth  Width  Depth Number of

Types ' {m) {in) (m) Pipes
Handhole HH_-I_ 1.2 G.6 0.9 4
Mashole § -1 2.3 1.3 1.5 6
Manhole ~ § -2 3.0 1.4 1.7 12
Manhole S -3 3.2 1.4 2.1 24
Manhole L -1 2.5 1.3 1.5 6
Maﬁhple L -2 3.4 1.4 '_;.2 =_iz
Manhole L -3 3.6 1.4 2.1 24
Hanholé ‘T -1 2.5 1.3 1.8 6
Manhoie _ T -2 3.4 1.4 1.8 12
Manhole T -3 3.6 1.4 2.3 24
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e) Depth of Underground Conduits-

An underground conduit should be buried to a depth of 100 cm
or more, as measured from the surface of the:ground .to the

top of the conduit,
f) Warning tape

A warning tape is-buried between the underground conduit/
direct cablé and the ground surface to draw attention to the
presence of communication cébles, so that probable damages

to the cables due to other:tonétruction WOrks_(for power

lines, water mains, etc.) can be prevented.
Switching Eguipment
a) Type and Capacity of Switching System

(1) A fﬁll stored programme controlled time-division digital

electronic switching system is adopted.. -

(2) Its capacity is such thét it can cope with the guantity
of subscribér lines to.Be\gcgommodatéd_(5,000) and the
average subscriber line'traffic:(o.lﬁgErl. at- the -~
busiest time). Subsqriber lines include ;hose for

. ofdihafy téléphones, PBX/PARX and coin boxes.

(3)‘Mutual connécfions betﬁeen domestic and iﬁtefﬁafiéﬁai
networks is. made via & toll sthch (NEAX-~ 61 dlgltal ESS)
in Lusaka Maln Exchange The exlstlng Junctlon llne -
between Ridgeway and the Internat10nal Exchange (AXElO)
will not be removed but used as an alternate route to '

provide a hlgh usage line for thlS section for securzty
b) Numbering Plan

The undermentionéd.numberihg plén is-adopted.
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- Subscriber npumber _ _
7—digit number (uniform) e.g. ABCxxxx
“ Az trunk code

: ‘BC: ‘exchange area code

- Access code .
For toll calls cees O

For 1nternat10nal calls evae 00

- Special service: code
" For domestic-service - - -.... 10x and 999

“For-ihtérnational'seruiCe caee 09X
c) Signalling System
The following signalling system is adopted:

- -Subscriber: line 31gnalllng
DP/MF register SLgnalllng system w1th loop resistance

.being 1,800 9, and 1nsulat1qn resistance, 20,000 Q.

- Intereexchahge'signalling e
CCITT R2 signalling system
2W loop signalling system

dj Charging SyStem

(i) When .a called party has answered, a unit rate is
.charged, and then a periodic pulse meterlng dependlng
upon ‘both the length of the call and distance. to. the
called party works out until the end of the call, i.e.,

“until the call;ng party has hung up.the receiver. The
1ength of a call for a unit rate depends upon the
combinatlons of trunk codes of the calling and called

'wpartles (proportlonal to the distance between the
fexchanges concerned). .The.fqllow1ng:6 classes: are:

considered.
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e)

Class ‘Length  (second)
: 180 ¢
.30
- 20
10 _
7.5
6

Q@ "m0 w g

For local calls, class U applies.

(2) Charging for local calls ‘are dealt with by the exchanges
of the_balling parties, th§t~for'to11 calls, by Lusaka
Main Exchange, and for international éalls, by
International Exchange automatically. For this. | _
purpose, charging equipment is provided with the calling

party detection function:
(3) For coin boxes, 16 KHz charging signals are used.

(4) One ‘set of ‘magnetic- tape unit necessary for charging
data dumping is installed in Ridgeway Exchange.
Accounting and billing works are undertaken by the’

Accounting Center.
Main Services
Provision of the following services is feasible:

- Direct dialling in

—'Malicious call identification

- Operator-assisted call service

- Warning by howler signals '

- Public Recorded Information service
- Time announcement service

- Subscriber service:sﬁpérhiSion?

- Other services in compliance with international: 'standards
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4)

. e)

a)

b)

5)

d).

£)

b)

e)

Junction Facilities

A cable PCM (ZM-b[s) system is adopted for transmission of

junction calls between Ridgeway and Lusaka Main Exchanges.

The PCM transmission.capacity is designed to correspond to

600 junction circuits..

‘The number of junction cable pairs is designed to be -300.
pairs, in consideration of future accommedation of circuits

for telex, facsimile and data transmission services. .
Power Facilities

TheVpdwéf source to operate the newly installed switching
facilities and‘junétioh faciiitiES:bonsisﬁs‘of commercial
mains (3 phase, 4-wire, 380V[220Vi102, nominal SOHzilOZ),
as the primary power source, and rectifier equipment and

batteries.
Silicon or thyristdr-is adopted for the rectifier cell.

A rectifier consists of a plural number of rectifying units

having the same capacity, one of which works as the standby

cunit.

Batteries to be adopted are the enclosed type and of

maintenance-free, .

Batterjes are composed-of 2 banks of cells connected in -

-parallel, having the capacity of 4-hour discharge for :

- telecommunication load at the busiest hours.

An-eafthing,cbnductor {earthing resistance:. less than 10

'._oth)Lia~prcvided,no protect telecémmunications facilities.
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g) The commercial a.c. mains will be supplied via a power

receiving switch in the existing diesel engine room.
6) Exchange Office Building

The sw1tch1ng facilities, Junction equlpment and power
facilities provrded by this PrOJect are to be 1nstalled in a
mobile container or a prefabricated shelter, with'a view to
curtalling thé construction period. ~ The container of shélter
is to be located in the premises of the existing exchange and
is provided with-air-coﬁditioning féhilities, interior

lighting apparatus, outlets and ventilators.
4-4  Tmplementation Plan
4-4-1 Construction and Installation Condition’

To realize the rehabilitation of subscriber cable facilities and
Junctlon cable facilities and the replacement of sw1tch1ng facilities
in an eff1c1enL and money saving manner, it is deelrable that the
portlon of the Project which is under 'the responsibility of the Japan
side be carried out by a single contractor, covering all the works
involved, i.e.; survey, d931gn, procurement of equlpmentlmaterlals, and
construction/installation. '

Local construction companies in Zambia will be employed for civil
works (road excavation; etc.) and cable and pole installation works,
depending on their past. experience and‘in consultation with PTC. For
the works which require epecific'excertise, such as cable splicing,
cable cutcver,'installation of_switching, transmission and power
facilities, tests of wvarious kinds of facilities;.etcf,~technology
transfer will be mede-for both‘the-PTC'staff and construction companies’
employees in the form'of on-the-job tréihingf'by assigning them as
assistants to Contractor’s eﬁgineers dispatChed frcm Japan;'zsince the
ex1st1ng fac111t1es are to be replaced under this prOJect tralnlng in
operation and maintenance of new systems lncludlng fac111ty management
is indispensable, Hence the dispatch of engineers from Japan is

necessitated,



4-4-2 Implementation Method

.This Project is to be implemented by the Posts and
‘Pelecommunications Gorpofation Limited (PTC), with the agsistance of a

Japanese. consultant.

Construction works for this Project are to be carried out on a
complete turn-key basis by a Jépanese contractOr awarded through a
competitive bidding. The PTC will be responsible for all the matters
rélated-to,the_project-implementation. including - the contract signing
and -supervision ofwconstruction'wqué._ To ensure smooth materialization
of the Project, the PTC will nominate a Project Manager who will work in
coﬁtert_with the consultant for the Project, - .After completion of  the
Project, the PTC will undertake the operation and maintenance of the-

completed facilities.
4-4-3 Construction and Supervision Plan

Gonstruction-worké‘fqr this Project will be carried out as

follows: ..
(1) Examination_of=instaLlation drawings.

The .consul tant .will examine, on behalf of the PTC, the
installation drawings{submitted by the contractor, and report the .

'examination results to the PTC.. .
(2}  .Witnesa to Factory Inspection

The'consultant will make a witnéss to factory inspection in
manufacturers’ factories prior to the shipment of equipment and
materials by the.confractor to.verify that the shipping equipment and
materials conform to the contract specifications. The contractor will
ship thé equipment. and materials after obtaining the consultant’s

approvél.



(3) Construction Work-Supervision

The consultant will check the construction work time schedule
and issue’ necessary 1nstruct10ns. Durxng ‘the constructlcn work perlod,
the consultant will visit work sites periodically and supervise the-

progress of the work.
(4)  Handing-Over of- the System

The consultant will witness to the ECcepfanCe'test-et the’
‘completion of the works,fend examine the drawingchf the:completed
facilities. When the acceptance test results prove that the completed
works ‘conform to the'COnﬁract'specifiCations,'the consultant will advise

the PTC to accept thefsystem,
4-4-4 Procurement Plan

Accordlng to the field work flndlngs made by the: 3391c Design
- Study Team, materlals obtalnable in Zambla, among those necessary for
lmplementatlon of this. Project, are cables (prlmary and secondary),
'cement sand, gravel, crushed rock, brick,  lumber; concrete plate. and
asphalt necessary for temporary:recovery of pavement. °‘All the other
equipment and materials will be procured in Japan |
Inland transport by’ truck ‘from Durban in" South Africa Via Zimbabwe .
and Botswana will be used for safety and security. '
Zambia. is a copper production counrry; and telecdmmunications'
cables are manufactured by a private Zambien:company, ZAMEFA.
Therefore, required quantity of prlmary and secondary cables for the

subscrlber cable network can be obtalned from thls Company.

4-4-5 Demarcatlon of the Works to be Undertaken ‘by the Japsnese and -

Zambian: Governments

The respective works to be undertaken by the Japanese and ‘Zambian

Governments are as follows:
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(1).. Works to be Done by:the Japanese Government

The Japanese Government is responsible for the
constructionlihstaliation of the targeted facilities inéluding the

supp1§ of equipment and materials necessary for the installation.
Main ‘equipment and ‘materials-to be supplied are:
a) External: Plant
Jelly-filled cables, cross connection cabinets, terminal

boxes, poles, manholes, conduit pipes, etc. -

b) Switching Facilities.

Digital electronic switching equipment. .
c) Junction Facilities
Digital transmission equipment, PCM cables, and

tregenerative repeaters for the PCM sYstem.

-d)_PowerrFaéilities'

" Rectifiers and batteries.
(2). Works to be Undertaken by the Government of Zambia-

The PIC acting on behalf of the Government of Zambia will be
responsible for the undermentioned works in connection with the
construction/installation of the targeted facilities, as well as the

provision of data and'infpfmation necessary -for the realization of this

Project {plant records, subscribers’ cards, etc.):

a) Repavement of roads aftef;completion of the

‘constructionfinstallation works under the Project.
b) Removal of existing cables and poles.

c¢) Installation and removal of drop wires.



d)

e)

£)

g)

h)

Procurement- and leveiling of the land for the: exchange

(container) site (before the commencement of the work).

Cutover of lines accommodated in’ the existing'switching

‘equipment ‘to the newly installed:equipment. -

Removal‘of'thé1ExiSting'switcﬁing equipnient “and associated

facilities which will no longer be used after the cutover.

Commercial mains distribution WOrkS'(before'tHe

commencement of the work).

Provision of .a warehouse where equipment ‘and materials for
the Project are:to be stored (before the commencement of

the work).

4-4-6 Implemenﬁetion'Schedule_

The 1mplementat10n schedule of this Progect isras descrlbed below.

The time
Contract
Exchange

schedule

required for the completion of this’ Progect-lncludlng-the_
'signing is.estimated to be 29 months after 'the signing of an
of Notes between both deernments. The'implemenéatien time

is summarized in Table-6.

' This Project is to be executed in two phases:

Phase 1 : Rehebllltatlon of the subscriber cable network in

-Rldgeway Exchange area, replacement ‘of the sw1tch1ng
equlpment in Rldgeway Exchange, ‘rehabilitation of the
junction :lines between Lusaka Main and Rldgeway '

Exchanges ‘and associated Works.

Phase 2 : Rehabilitaﬁion'of the subScriber_cable ﬂetwork in Lusaka

Main Exchange areal



(1) Signing of an Exchange of Notes

_An Exchange of Notes on the grant aid for this Project is to
be signed by and between the Government of. Japan and the Government of -

Zambla.
(2) Consultant Service Contract’ .

The PTC acting on behalf of the Government of Zambia will
select'a conSultant (only Japanése cbnSultlng firms'ate eligible) for
detailed design'and'installation work supervision, and conclude a
consultant service contract‘withnthe_consultant thus selected. _ The
contract will become effective subject to:the approval of the.60vernment

“of Japan.
(3) Fiéld Survey ‘and Prepafatlon of Tehder Documents

"~ The. consultant selected w1ll survey the subscrlber cable
'networks, sw;tchlng f&Cllltles, Junctlon fac111tles and associated
fac111t1es in the obJect areas .and the 91tes of this Project. On thel
basis of the survey flnd1ngs. the consultant will make detailed designs
and prepare the tender documents, which will be finalized after

obtaining the anptoval of the PTC.

(4) Evaluation of Tender Proposals and Conclusion of

- Installation work Centract

_ The consultant in pnncert with the PTC, will evaluate the
_proposals subm:tted ~ The céntract”negetiation3with the Successful
Tenderer w1ll be started after obtalnlng the approval of JICA, " The
consultant Wlll draft the Installatlon Work Contract ln accordance with
the Guldellnes for Preparation of Contracts 1ssued by JICA and assist
the:PTC in contract concluslon.-.The-lnstallatlon works contract will

becOmeieffective subject to the approval'nf'the Government of Japan.
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botpn? Project Cost to. be borne by Zambia side

The costs to be: borne by Zambia amount’to 40.4. milllon kwacha

(41.2 million ‘yen), -as follows.

(unit: million Kwacha)
_ _ " ‘Phase 1. Phase2 “Total
a) Repavement of roads 158 14.7 30.5
b) -Removal of existing" - o _
cables and poles - 0.3 0.4 0.7
c) Removal and 1nstallation :
of Drop w1res 0.4 1.1 1.5
d) 7Remqval and_lnstallatidn of
: jumﬁér wires 1.7 5.3 7.0
e) Others 0.7 - 0.7
Total 18.9 21.5 40.4

Note;-Exchahge‘rate‘l uss$

= 128,10 kwacha

1 kwacha = 1.02 ‘yen
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CHAPTER 5 ,  PROJEGT EVALUATION AND :concwsi'ofn\.

Tho'RepubLio of. Zambia has formulated the Fourth Natjonal .
'Development'Planr(lQSQ 1992}'aiming at. the reconstruction of her
national economy. i.e., the revitalization of eoonomlc aLthltleS and
the ad;ustment of the dlsparlty in wealth now widening between. the rich

~and -the’ poor. The_emphasxs in the plan is placed on the improvement of

infrastructures,

Currentiy,-howevér;-the'inédéquaéy-of:ihe telecommunication
sgrvicgskthxoughout théﬁgountry.rep;osgnﬁs-major'conatraints,to not only
.the,promopipn.of;the,sooialf economic;andgpolitical_activities_of-thg
fnaﬁion bot-also ‘the implementation, of the.Devélopment Plan. In.
partlcular, the ‘delay in rehabilitation:of telecommunlcaLlons fac111+1es

in. the capltal c1ty, Lusaka,:ls cruc1a1

The 1mplementat10n of thls Project under the above mentloned

circumstances. Wlll derive. the . follow1ng beneflts.-
5-1 Evaiqatiop‘

~“1(1i,7'Advancem@ngJoffNationoL,Development_Plan_

The obJect areas of - this Telephone Cable Network Rehabllltatlon
Plan for Lusaxa City are the center of polltlcal art1v1t1es in Zambia,
where a number of ;mportant subscribers, such as Prosldentlal Office,
governmental agencies and offices including the Statistic Bureau, .
foggignfgmbass;ég;;;hqELusakg_ﬁunicioalﬁoffioe,zarg-concentrated; These
:areas éFe,élS§ thoqggnpet'oﬁ,eoonomicﬁaoﬁivities;_whereﬁa.number-of
impblt@ﬁt?buéinesézbffiCoo_inciodipg:bégkersfafe-located. In other

word§1 thqy a;eiphg-high_telephone Qemandlaroast

_ The modernlzatlon of telecommunlcatlon Servlces in. these areas
-w111 fac111tate speedy and smooth transm1331on of 1nformat10n, leadlng
to. efflcient admlnlstration by the Government, and effective reallzatlon

f'of a331stance from forelgn_countrles and 1nternat10nal organlzatlons.
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This will further suppdrt'the'promotien'ef}the-Foﬁrth National
Development Plan and the Public Investment Plan reviewad by the new
g0vernment In particular, the Fourth National Development Plan
_envxslons the regional development and the promotlon of ‘the
.dtver81f1cet10n of industries, and 31gn1f1cant contrlbutlon as-a'
supportive means for advancing the Plan ¢an be expected from this

Project.
(2) Promotion of Economic Activities

- Te ocommunlcatlons is a means to’ support the economic activities,
such as commodlty productlon, dlstr1but10n 'etc; Since flnanc1a1
1nst1tut10ns,:enterprlses, hotels,.stores, etc., in' addltjon to those

mentioned above, are concentrated in the obgect areas, the 1mprovement
of telecommunlcatlons by thlS Project is expected to have a fundamental
1mpact on economic actlvltles The Government of Zambla 1ntends to
achleve the annual growing rate of 3.07 in terms of domestlc natlonal
prqduct. of which target for flscal 1993 is set at 21 42 billion kwacha.
.Emphesis in these activities ;s placed on the development of the

“agricultural industry and the rehabilitation of infrastructures. -

Provision .of stable communication services can realize the speedy

transmission of information, eerving for activation of national economy.
(3)  Enhancement of Social Welfare

Telecommun1cat10ns plays an 1mportant role in soc1al act1v1t1es,
including transmission of 1nf0rmat10n lndlspensable in dally act1v1tles,
and urgent 1nformat;on en_emergency eases,‘such as sudden ;llness,
disasters, etc. In particular, emetgeney information in case of a
disaster will serve for prevention df:demege to, and outflow of, the
- social capital, and‘elimination of social life staghatioﬁ so as to keep
the e'(‘:o'ne_m_ic loss to the minimum; 'in addition to upgrading the standard

of safety and quality of a daily life,
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CALLY the more benefits .can be expected from this Project 1f its
contribution to. the public welfare in the obJectlve area (the number of
1nhab;tants_sccounts for only 15% of the whole Lusaka population, but in
the day time.:population-increaSes'up-to 3-5-times) and the fact that
admlnlstrative 1nstltut10ns responsxble for emergency cases are

concentrated in these areas are taken into account.
(4) " Improvement of Telecommunications Services

Implementation of this Project wiil not only imptove approx.
10,000 telephone lines of Lusaka Main Exchange and 3, 000 llnes of ..
‘Ridgeway Exchange, but alsc make it p0531ble for Rldgeway Exchange to
accommodate new subscrlbers on the new dlgltal sw1tch1ng equipment .
Hence: the telephone-serv1ce can be remarkably improved.. With the -
imptoved teiephone service which can realize good te1ephcneﬁconnections,'
the PTC cahzexpect the increasedjinCOme from the subscribers whohare now
kept away from the telephone service due to line failures, in addition
to thet from new subscribers. Thus the PTC's financial position can be.

significantly improved,

The number of faults in.the:object.arees amounting to approx.
18, 400 per year, ice., 1.42 per subscrlber (Lusaka Main Exchange: 1,200
with 1.42 per subscr1ber- Rldgeway Exchange- 5,200 with 2.14 per
subscrlber), w111 be decreased ‘to alnost zero: after the completion of

this Project.

At present, about 600 subscrlbers of Rldgeway Exchange have been
accommodated in Lnsaka Main Exchange due to 1nsufflc1ent equipment
capac1ty After completion of this Project, they will be cut over to
Rldgeway Exchange, permlttlng Lusaka Main Exchange to accomnodate long—

waiting applicants in its own area.
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(5) ~ FEstablishment of Operation and Maintenance System

Due to shortage in maintenance equipment and materials, PTC s now
unable to take satlsfactory measures -against telephone faults.' After :
the 1mp1ementatlon of this Pro;eat the PTC’s f;nancial conditions wxll
be 1mpr0ved and, in addition, hECESbary equlpment and materials: will be
%upplied to the PTC. Hence, an operation and maintenance system Wlll be

establlshed and proper actions can be-taken ‘promptly against fallures.
In the following are summarlzed current problems to be solved,

countermeasures consldered by thls Project, and the expected effects” andi

improvement. .
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“Problems to be-
Solved

_Couﬁtermeésurekby
this Project -

Expected Effects

Telecommunications
services are poor
throughout the
country, with bad
telephone
connections.: .-
Partlcularly in
Lusaka Main and-.
Ridgéway.Exchange'
areas,
faults amounts to
15:7 per 100

subscribers per mohthr

during’ 6 months
“including’ the :rainy
season ! :
‘The:shortage of
measuring equlpment
‘and maintenance -
materials for .
.malntenance use has
resulted in’ prolonged
failures. -The fault

clearing"ratiofin'the'

6 months is 44%.

the number of

To rehabilitate
subscribers. cable

networks in.both

exchange areas, :

employing high- :
~quality.and long 11fe

materials:
wjelly filled
polyethylene cables
-guitable jointing
—PVC pipes

To replace the
:sw1tch1ng equlpment
of. Ridgeway: Exchange..
with the d;gltal one,
-and digitalize the '
‘junction lines

between the two

exchanges, u51ng PCM _
:Clrcults

To’proéure?"

| maintenance equlpment.=
-and materlals )

The number of faults
will decrease
remarkably, leading
to good telephone
connections. The -
maintenance target
may be ‘'set at 0.9 per
month/100 subs, in

terms of the number

faults. Reliability
of not only telephone

lines .but also

facsimile, data

“transmission and
-leased lines will be

enhanced. Not only
waiting appllcants
but. also new:
subscribers can be
éonﬂéétéd '

The fault clearlng
time can be

~curtailed. Fault

clearing rate of 100%
can be expected.

The dlgltal sw1tch1ng’

equipment - in Lusaka
‘Exchange is not |
working efficiently
due to ‘shortage of
subscrlber cable
capacity.

To rehabilitate and

'1nsta11 subscriber
cable lines stitable
‘in capacity to the
ravailable, capac1ty of .
the sw1tcn1ng

equlpment

Efficient and _
effective use of

switching equipment
1 can be achieved, with

probable mainternance
cost saving. .

The utilization ratio

‘of “theé crossbar’ . =
switch in Ridgeway
Exchange is limited |
due to -difficulty . in.

procurement’ of spare -

parts.

To replace the
crosshar switching
equlpment with the
d]gltal one.

Approx. 600
‘subscribers’ now "
accommodated_ln
Lusaka Main Exchange
can:be transferred to
Ridgeway Exchange.

‘Further, decrease in

faults and relief of
waiting applicants
can be realized,.
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The successful. call To_rehabilitate-and | The successful. call
ratio is extremely improve ‘the existing ‘ratio can be improved
low. facilities. D by a few percent to

: T o | approx. 10%.
To increase the '
‘number of new
connections and
junction circuits .

5-2  Conclusion .

The 1mp1ementat10n of this PrOJect can 51gn1f1cant1y contrlbute to
the promotlon of the Fourth Natlonal Development Dlan of the Republlc of .
Zambia, the rev1ta1¢zat10n of economlc act1v1t1es, and enhancement of
social welfare. Slnce the obJect areas are located in the nucleus of
the capltal 01ty, Lusaka, i.e., the center of the polltlcal and economlcﬁ
act1v1t1es of the natlon,.tne effects of the rehabllltatlon of
'telecommunlcatlons in these areas will extend ot only 1n ‘the obJect A
ereas but also to the whole Lusaka city and further to. the rest of the

country.

The 1mp1ement1ng agenoy of this ProJect PTC, is'fully cepabie.of
operatlng and malntalnlng a telecommunlcatlons system, 1n terms of 1ts
expertise and manpower, and it is Judged that the operatlon and

maintenance of the completed system can be carried out satlsfactorlly
In view'of'tﬁe above, this Project is considered suitable for a
grant aid by. the Japanese Government . '
5-3 Recommendations
(1} - In order to implement the Proiject smoothly and without
delay, the PTC should be made budgetary arrangements to cover its

financial responsibilities'for this Project, after signing the Exchange

of Notes by the Government of Japan and the Government of Zambia.
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(2)

The followiﬁg'measufes should be taken by the PTC, with a

view to efflcient operatlon and maintenance of the system, as well as

its maximum utilizatlon in the future-

13

z)

3)

4y

5)

T:sining and procurement of staff eqﬁipped with

satisfactory expertise in operation and maintenance of the

system, In particular, attention should be so paid that

trained staff may not give up their jobs.

A suitable tariff system should be established so that the
fund to purchase the spare parts and equlpment necessary for
maintenance of the system ¢an be ralsed by itself. 1In this

connection, it is de31rable to take actions 1n budgetlng SO

- that the PTG can obtaln the’ forelgn currency as necessary

for purchas1ng spare parts and equlpment from foreign

 companies.

A number of underground cables and cjvil facilities are to

be installed. Therefore, a careful management is necessary
for their maintenance so that they can be free from damages

due to other construction works.

The software development and necessary training should be

" made, for effective filing of customer records.

To 1mprove the successful call ratio, expan31on of the

Junctlon llnes connectlng exchanges in Lusaka City
(particularly Woodland and Roma Exchanges) and the transfer
of the exlstlng subscribers should be executed, prlor to the

new subscrlher connectlons.

Esﬁertise obtained throﬁgh-the implementation 6f this
Projéct'Should be.epﬁlied to the operation and maintenance
of the: entlre fac111t1es, w1th a. v1ew to 1mprov1ng the
fac111t1es yet to be rehabllltated and re1nforc1ng the
capablllty-of operatlonlmaxntenance staff' By so doing the

effect of this Project will be further enhanced.
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ANNEX ~ 1 (1/2) . MEMBER LIST OF SURVEY TEAM

DUTY-IN-CHARGE NAME ' AFFILIATED TO

“1) Official Members

Leader/Project Takao YAMAZAKI Telecommunications
Coordinator . : Development Specialist,
Japan International

Cooperation Agency

Telecommunications Hiroshi MATSUMURA Officer, Communications
Policy - b : Policy Bureau,
International-

Cooperation Division,
Ministry of Posts and

Telecommunications
2) Consultant Members
Telephone Network  Sumio SHIMIZU Nippon
- Planner R Telecommunications

Consulting Co., LTD.

Out.side Plant Mitsuo MAKINO - ditto-

Planner -
Network Planner Kunio YUKINO - ditto-
Civil Engineering Teruhiro TAHARA - ditto-

/Cost Estimator
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ANNEX - 1 (2/2) MEMBER LIST OF TEAM FOR CONSULTATION ON DRAFL- .

1)

Z)

REPORT
PUTY.-IN-CHARGRE NAME
OffiCial Members
Leader/Project - Takao YAMAZAKT
Coordinator -
Telecommunications Masanori NAGATOSHI
Consultant MemberS-

Telephone Network =~ Sumio SHIMIZU

Plamner

Network Planner ‘Kunio YUKINO

_”ﬂﬂﬂ.ﬁ

AFFILIATED TO

Telecommunications

‘Development Spécialisth

Japan International
Cboperation Agency
official, International
Cobpéfgtion Division,
Ministry of Fosts and

Telecommunications:

. Nippon

Telecommunications

' Consulting CGo., LTD.

‘- ditto-



ANNEX - 2 (3]2)

92 (Sun)
(Mon)
(Tue)

_ (Thu) .
(Fri) -

(Sat)

(Sun)

(Mon)_

{Tue)

(Wed)

('Thu)

(Fri)
.fSét)
{Sun})
~ (Mon)
H(Tue)
(Wed)

No.of
"Days. i Date
1 March 29
2 30
3 .31
4  April 1
5 2
6. 3
7 4
8 5
9 6
10 7
11 8 .
12 g
13 10
14 11
15 12
16 13
17 14
18 15

(Wed)

. SURVEY SCHEDULE

. Work Contents

_Movement_(Tokyo.to London)

Departure from. London

Arrival in’ Lusaka Meetlng w1th JICcA,

. Courtesy Visit to Embassy of'Japan

Courtesy Visit to Ministry of Communications

__&_Trénsport_(MCT), Meeting with Posts & -

Telecommunications Corporation (PTC), Field

Survey .

,Fleld Survey, Inner Meetlng

Movement (Lusaka - Ndola), Courtesy VlSlt to
PTC_Ndola:~-

ExplapationlDiscussion on Inception Repdrt to

. PTC . (Ndola)

Site Survey and DataIInformatlon Collection

-by 3 (three) groups
-1st_group : Dlscu3310n on Draft Minutes

(Ndolay, éﬁdl3rd‘gfodp; Field Survey at

Lusﬁka_ L _

lst group : Signing of Minutes (Ndola},
2nd/3rd group: Field Survey at Lusaka

lst group: Movement (Ndola - Lusaka), Report
to MCT and JICA, 2nd:& 3rd group; Field
Survey. (Lusaka) _

1st group: Report to Embassy of Japan, 2nd &
3rd group: Field Survey and Data Collection
(Luéaka), Official Member: Departure from
Lﬁsaka

Field Survey and Data Collection (Lusaka)
same as .above .

same as above

same as above

same as above

same as above
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No.of

Dayg Date : _ Wbrk'Cdnténts_'

19 16 (Thu) Field Sur#ey and Data Collectibn—(lusaka)-'
20 17 {(Frij same ag above - . oo

2% 18 (Sat} same as above .

22 19 {Sun} same as above

23 20 (Mon) - Summarization of Field Survey, Meeting with

_ - PTC ' ' o
24 -2 " (Tue) : Fihalizétion'ofiDesign Cbncept and Technical

Standard, Arrangement of Collected Data and

Informatioh
25 22 (Wed) Report to PTC and JICA
26 23 (Thu) Report to Embassy of Japan, Departure from

Lﬁsaka (Conéultaht_group).

27 24 (Fri) . ‘Arrival in London
28 25 (Sat) Departure from London

29 26  (Sun) Arrival in Tokyo
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ANNEX - 2 (2/2)

No.of

TIME SCHEDULE FOR CONSULTATION ON DRAFT REPORT

Days Daﬁe
1 July 19 *92(Sun):.-
2 200 (Mon)
3 21 (Tue)
4 22 (Wed)
5 23 (Thu)
e e e
7 25 - (Sat)
8 26 - (Sun).
27+ (Mon)
10 28 (Tue)
11 29 (Wed)
12 © 3077 (THu)
13 31 (Fri)

Work'Contents

‘Movement (Tokyo:to'London)

VDeparture from London

Arrival in Lusaka, Meetlng w1th JICA

Courtesy V191t to Embassy of Japan

‘o:Courtesy Visit to Office.of the President,
_ExplanatlonlDlscu931on on Draft Report to
Posts & Telecommunications Cofporation (PTC)

- Inner Meeting, Explanation/Discussion on

biaffiReport”to PTC, :Meeting with JICA

:Dlscu331on on Draft Mlnutes, Slgnlng of
: Mlnutes '
fInner Meetlng

.iInner Meetlng,_ArrangementlStudy of Collected

Data

..Courtesy Visit~to Ministry of Gommunications
“and Transport (MCT), Field Survey, Report to
:JICA and Embassy of Japan

Departure from Lusaka

‘Arrival .in London

"Departire from London

Arrival in Tokyo
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ANNEX - 3 (1/2) MINUTES OF DISCUSSTONS (FOR_FIELD-SUBVEY)

MINUTES OF DISCUSSIONS

BASIC DESIGN STUDY ON THE PROJECT

FOR RPHAB]L[IAT]UN Ub 1llLPHONP CABLE NETHUﬁK

]N IUSAKA CITY

IN THE “EPUBL]C-GF ZAHB[A

‘In response Lo a request lrnm Lhe Government of Lhe Republic
of Zambia, the" Government of Jupan dec1ded to conduct a Basic:
Design Study on the Project for Rehabilitation of Pelephono Cable
Network in Lusaka City in the Republic of Zambia (hereinalfter
referred Lo as "the ProjeclL™) and entrusted the study 1o the
Japan International Cooperatbtion Agency {(JICA). 3 :

headed by Mpe.
JICA,
April

- JICA sent to Zambia a study team, which is
Takao Yamazaki, Telecommunicaticns Development Specialist,
and ‘is scheduled to stay in the country from March 31 to
23, 1492. . R

The team held diséussidns“with the officials concernad of
Government of the Republic of Zambia and conducted a field
at the study area. '

the
survey

In the course of discussiors and field survey, both parties
have confirmed the wmain ilems described on the attached sheets.
The team will proceed to furtler works and prepare the Basic
Design Study report. '

Ndola, April 7, 1992

=7 ) =57

Taka¢ Yamazuki : : PhilemoS}Ngoma
.eador ) '~ Managing Director,
Basic Desgsign Study Team Posts and Telecommunications
JICA _ Corporation Limited



ATTACIMENT

Objective

The objeclive of the Project is to develap .the national
telecommunication network in Zambia by execulion of reha-
bilitation of telephone¢ cable network in hLusaka. cily, and
~ Lhus, to contribute greatly to socio-economic development
_in the Republic of Zambia, especially in Lusaka areca.

Project Sites

The Project sites are parls of Lusaka Main exchange and
Ridgeway exchange areas which are Yocated in the center of
Lusaka city {recler to Annex-1 Object Area).

Executing Agency

Posts and Telecommunications quponatinp Limited (PTC) is
responsible for the administration and execution of the
Project {refer to Annex-2 Organization of PTC).

Items réﬁuéétédiby.Lhe Go#érnﬁﬁht_df Zambia

items, which are shown. in Lhe_priqrit&fﬁ}aéi below, wére
finally requested by the Zambian side.

(1) Ihprovement of'$ub5cribér cable network

Lusaka Main Ridgeway _Total

~ Primary Ceble 20,000 15,000 35,000

(pair-km)
- Secondary Cable 5,500 8,200 13,700
(pair-km)

- Conduit (pipe-km). .. . . B5 | - 55 110

(2)  Procurement of necessary maintenance equipment, tools,
and materials for subseriber cable network such as
Jointing clesures, distribulion boxes, drop wires,
etc. b '

(3) Replacement of switching system in Ridgeway
exchange office (6,00) LU), construction of necessary
transmission link between Lusaka Main and Ridgeway
exchangés, angl construction of Lheir relaled Facili-
ties. ‘



However, the [inan)l components of the Project will be
decided afler Furilher studies.

Technical Cooperalion”f"““”‘””m““ﬁfrﬂ Ll

The ﬂumblun side po;ntodi'outu”Lheﬁ need o dlspalill of
Japanese’ experts #s well as 'technical Lralnlnu ol counter-

part porbonnel in Japan. lhey also undnrslvod thal techni-
cal (noppration cannol be roqueoted in the brﬂnt Aid system
and that' another official request should b¢ submitted:
through diplomatic channels.

Share of Maln Work

(1) Work fo bo (alrled out by Japdnese snie”"'&'E

a) Constrﬂctinn _work ofl_sub3criber cabie_'network

' from MBF in an exchange office tozdistrébutiqn
pojnts. S T T

b))’ Construction work ol exohango equnpment and cut*

" over work from~ lhe 1eL1ng to new 'chhange

equ1pment

c) Foﬁéthuctjon werk - ol neceqsary tranqusSJon'
systems between Luaaka Main and. Rldgeway exchange
offzces

d) Construétibn‘wprk:IOEHreJated Iﬁbiljties,

{2) _WUrk to be carried out by Zambian\szQ;:;
aj " Transfer work for esxisting suhscﬁjbcrs,

b) ,.Restoratlon work of damaged part of roads related
to the LOnatrUCtIOH of condu1ts .

Japan's Grant Aid Sysiem

(1Y The Governmept of Zambla hab understood the system of
Japanese GranL Aid- oxplalned by Lhe team

(2} The: bovornment of Anmhla will LdkO nochqsnry measures,
dPSLFled in Anhex-3 for smuoth’ implemontnyton of the-
Project, on condition that the Grant Aid Assistance by
the Governmpnt of Ja;an is exLendod to Lhe Pro)ect
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Schedule bf_LBé Study

(1)

.(2).._

(3)

The consultants will proceed. Lo further studies in

_anbia until April 23.

Based on ‘the Minutes of Discussions and technical
examination of the study results, JICA will complete
the draCt. final report . and will explain it to the
Government of Zambia in July, 1992. :

‘After agreemenl witk the Government-ol Zambia, JICA

will complete the final report and send it to the

-GOVErnmént:of—Z&mhiu_byfthe end ol Seplember, 1992,
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ANNEX -3

1ag.

11.

12 ..

Necessary measures Lo be taken by Lhe Government of
Zambia in case Japan's Granl Aid is execuied.

To provnde daLa and- JFfOPm1L#Oﬂ nvcc%qﬂry For dvialied
degign. . :

To prepare Lho Proje:trofficu urea:wlth storage and.
parking apuups e o

To arrange Lthe abovp ol[]go area before commenccment

of work. :
To undertake 1nc1dent11 out door works such as garden-

“ipg, fencing; gates :and exter{or llghtlng in and
,dround the office area. '

To: prov:de fac1[1!le far: dlstrlbuljon 0[ .jecthicity,'
water supply. tolephone, ‘drainage, SPWagé-ﬂud other
incidental fTacilities to ‘thie Project ol fice’ - o

“To obtain the rlghL-nf ‘way for consiruction, of Cable

network facilities from: the nuthorjtlv cnncprnod

To provide 'commprciil ejvrtrlt - power: to R;dngay_

exchange'olllce

© Mo bear. commissions Lo tho Japdnesn rorvign exghhhge.
" bank for. the bank;ng bOFVlP s haspd upon lhe Banking

Arrangemenf

To . Pxempt taxes nnd to tdke nPFESbﬂPy moaeurps for’

customs c]earance of -the mwaterials - and equ1pment
brought for the proje:zt at the purt of- d:sumbarkat;on

~To accord Japanvse thjonals ‘Whose ‘services muy. be

requ1red in connection with. the'aupply of producl and
the scrvices under Lhe vorlfj el contract suvh facili-
ties as may be necessary for their cntry lntoithe
Republic o debla ‘and sLay ‘therein for'tho poerfor-

. mancP of their work. in. qddltion Lo alfrvd them every

protection:through their stay. :

To ‘maintain and use properly and. effectjvely the
facilities cons tructvd and pqu1pmenl ﬂurchﬂéed'undér
the Grant. . . T

To bear" a]i the Pxpexsva othar than tho :¢- Lo be borne
by the Grant, necessary for construction of.  the
fﬂCl]ltJES as well as [or'the Lran«porlat;on and Lho
jnstaliation of the (quipment Do . :
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ANNEX - 3 (2]2) MINUTES OF DISCUSSIONS (FOR CONSULTATION ON DRAFT -

REPORT)
MINUTES OF DISCUSSTONS

BASIC DESIGN STUDY ON THE PROJECT
pun'nﬁunplplTATﬁﬁn;OH T£LEbﬂ6NF'LAnlx NETWORK
| f,xn-LUSAK¢_c1TY
1N_TuE‘REPﬂHLIc OF ZAMBIA

(CONSULTATION ON' DRAFT REPORT)

In. Apr1l 1992, Lhe Japan Inlelndtjonal Cooperatlon Agency
(JILA) dlspatched the Basic Design ?Ludy Leam on the PrUJect for
Rehabllltatlun of. Tolephone Cable ‘iNetwork jn Lusaka Cily
(herclnaftc _refer(ed to ‘as, "rhp PPOJPCt") to the Republic of
Zambia, and- “has prepured’ the" drafi report of the basic des;gﬁ
hludy through exumjnlng'ihe resulte of~ thv'qtudy Jn Japan,

In ordex to axplu;n und ln consult with” Uhe Government of
the Republic of Zawmbia about the :omponean of the. drafll report,
JICA sent 'to Zambia a study tieam, which is headed by Mr. Takao
Yamazakl lelecommunICdLJOns Development Specialist, JICA, and
is 'suheduled Lo otay 1n 1ho Lountry from July Jl Lo 28, 1992,

As a resu]t of HISLUbSlon% “bolh' 'parties Lonflrmod ‘the main
items descrlbvd on ihe aLtqched sheels

‘Lusaka, July 24, 1992

AR AT AR AR . Do,
Takagy Yamazaki ~— ° o R .M. Musonda
eader’ "~ 0 : _ ”Dlrpclor of Telpcommunluntjons
Basic Design Study: Team -~ Posis and Telecommunications
JICA _ " _ ' 'Uorpdrqtjon_Limited
/"/‘ . - |
LT MUCT Shko

Uirector or- Fconomlc and
‘Technical Looperatlon
Planning and Hevvlopment Cuoperation
Office of the President
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ATTACHMENT

onuut)ng Agpncy

Posts_und ielpvommunlcatjonu Corporntxon lelted (PJC) is
responsible for the adm;n;rtnthon and execution of ULhe
Project.

Compoﬁent of draft report

The hov roment o[ Zambia agreed and ﬁcceptod'in wrinciple
the vomponontr of the dratti report proposed by the Team.

In Lhe' rourqe ol' dleUbb;ons,: ioliow1ng Jtems are -
conllrmed by buth purtleu. : :

{1). Phe Government Uf Zﬂmblﬁ acuepted the recom-
: 'mendatlonb for Lhe Project. 1mplemenlat10n_'
‘Operation and Maintenance, ‘and fTechnical
cooperatlon stuted 1n the report

'(2)'.Shuuld the Japan 2 Grant A1d materlnlx?e,
‘the Government of &amb)a agrped.:-

{a) to prepare neceqaary budgets {or

: . the Project. . : v

{b) to take nece ssary actlonb an time .
in accordafce with the implemen-
tation schedule in the report and
conetructlon schedule Lo be sub-
mitted by Contractor.

{¢) to repave roads after backfilling
work as soon as poszible.

(3) 'The Guvernment of aumbia réqueated the Team
to add the following matlers to Lhe acopo of
PIOJcct .

{a) ]nbtallatlon ol PCM 1ungt10n eir~

ceuits betwecn Rldgew&y and Wood- | -

. land  exchanges, as the re-:
~placement  of Lthe existing 2-VW
circuits. . :

(b) Exchange e¢quipment. to- be in-
stalled = in- Ridgeway exchange
should have ‘the capability to
cexpand ousxly in Iuture B

the Teum staled to Lonvey the above requests-
to the relaLed authorities .in Japan lor
their Lons1derntxons -




“Japan's Gfﬁﬁt:Aid'sjsten'

(1) The Governmont ol Zambia has unders Lood the system of
" Japun's ‘Grant - Aid including fu;thvr scheduite ol Lhe
Ludy wxplulnod by the Team.

(2) The Goveenment  of Zambia will take "the necessary
measures, described in Annex-1, Tor smoolh implementa-
tion ol the. .Project on (nudttlun that the Grant Aid
assistance by the Goverament of Japan is extended to

~ the P:uject

_ Further schedule

The’ team will’ muke the'lfnal rvpotL in accordance with the
confirmed items, and send it Lo the Government of Zambia
around October 1992,



ANNEX-1] Necessary measures Lo be laken by the Government

3.

i

7.

10.

11.

of Zambin in case . Japan's grunL_Ajd‘is_cxecuLed.

To provide data aml information necessary lor detailed
design . L C

To prepare the Project office aréa with storage and

.parking spaces.

To urrnngp ‘the above office ares before commencement

‘:of work

To undertuke incidental outdoor works such as garden-
ing, [lencing, gates and ‘exteriorc’ lighting Jin and

aruund Lthe office,area.

To prov1do fat:latlps lur dis LPlhuthﬂ of electrlc1ty,

water  supply, telephone, drainage, sewage and other

'.inchQn}al tarllltles to the Proaect olijgc

To obtain the right?oifw&y fur cOnsbruction'of cable
network lacilities I'rom the authorities concerned.

To .provide commercial ~clectric power to Ridgeway

exchange office.

To bear commissions Lo Lhe Japanese foreign exchange
bank for the banking scrvices based upon the Banking
Arrangement.

To exempl taxes and’ to take' necessary measures [or
customs clearance of  the materials -and. equipment
brought for Lhe project at the port of disembarkation.

To exempt Japanese Nationals from customs duties
internal Laxes and other [iscal levies which may be
imposed in Zambia with respect to the supply iof the
products and services undeér. the Verified Contracts.

To. accord Japanese Nationails whose services may be

required in connection with the supply of products aud

‘the services under Lhe verified contract such facili-

ties as ‘may be necessary . lor their entry into the
Republic of Zambia and stay therezn for tLhe perfcr~
mance of their work. :

To maintain and use’ propprly and eliectlvely the
facilities conqtrucied and equipment purchased under
the Cnanl

10 bear dll the expenses other than those to be borne
by the Granl, - npecessary [or construction of @ the
fucilities as well as lor the trunuportutlon “and the
installation of Lhe pqu1menL :




ANNEX - 4 MEMBER LIST OF CONCERNING PARTY IN THE RECIPTIENT

GOUNTRY

. Office of the President

Mugongbo (Deputy'Ministe:)
Suwasony (Permanent Secretary)

Soko (Director of Economic & Technical Cooperation)

Ministry of Communications & Transport (MCT)
E.A. Kashita (Minister of Communications & Transport)

Mululu (Deputy Minister of MCT)

G.D. Mwanza'(Assistant Secretary to Minister of MCT)

I, Mpishi (Deputy Permanent Secrétary of-MCT)

quts;and_Télecommqnicatidns Corporation Ltdi (PTC)

P. Ngbma (Managing.pirectér)

E.M;@Mﬁsondé_(Diféctor_of Teiecpmmunications)
A.:Kumar'(Dgputijirectdt of -Telecommunications, P&D)
C. Ketanii(Chief-Enginger,~Externai Planning)

J. Katapa (Ghief:Enginéef, Switching Planning)

B. OriakU-(Deputy Difécfor of Telecommunications, 0Q&M)

B;-Sichali'(Finance Manager, .Telecommunications) . -

. G. Cosh (Manager, Budgetory Control)

'B.A..Sakala (Assistant Director - Customer Services)

B.J. Sakala:(Principal Engineer of External Planning)

. J._Ghizyﬁka;(Senibr Engineer of External Planning, Lusaka)

E.M.;Chisompola~(9:inbiplé Eangineer of Technical Services)
B.T. Mutale (Engineér of External)

Mukombo (Senior engineer of Construction, Lusaka)

T. Kalumba (Engineer of External'Planning, Lusaka)

E.S. Mabuda (Principal Telecomms Officer -Dev. & Marketing)

- D.M. Kwélombota (Assistant Directér Planning, Corporate Division)

Government Printing Departmént

T.X. Mwanza (Government Priﬁter)'
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10.

11.

Labour Office

E.J. Nyirenda (Assistant Labour Commissioner)

Lusaka’ Ci_t'y Counc¢il
§.5. Davis (Chief Town Planner)

Baﬁk of Zambia
Martin Kakoma (Manager Foreign Payments)

Martin Sakala (Director of Research)

Zambid Electricity Supply Corporation Limited

R}A.'Liempe (Customer Service Manager)

Lusaka Water énd*Seweragexcomﬁdnyk':

Harry Shaba (Director of Finance) -

Embassy of Japan
Kiyokazu Ota (Gounsellor)

Kéoru_TSuritaz(Second Sécretary)

" Kohei Obata-(Secdﬁdeecrétary)

KazﬁYuki Eda (Second Secretary)

JICA Office

Kouji Kamiya (President Representative):
Seiichi Miyoshi | o
Shiro.Nabéya'”

‘Masami Komiya
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ANNEX - 5 GOUNTRY DATA

FOURTH NATIONAL DEVELOPMENT PLAN (1989 - 19923}

. PUBLIC INVESTMENT PROGRAMME 1992 - 1995, MARCH, 1992
.- 1890 CENSUS OF POPULATION, HOUSING AND AGRICULTURE
. MAIN ECONOMIC INDICATORS, ZAMBIA

MONTHLY DIGEST OF STATISTICS

NATIONAL AGCOUNTS ‘STATISTICS BULLETIN
CONSUMER PRICE NEWS
ZAMBIA IN FIGURES, 1091

STATISTICS REPORT (1991. 9), PTC _
TEN YEAR DEVELOPMENT PLAN FOR TELECOMMUNICATIONS (1992-2002), PTC
CAPITAL BUDGET 1991/92 AND INVESTMENT PLAN 1991/92 TO 1993/94,PTC

'FINANCIAL STATEMENTS 1986 - 190, PTC

NATIONAL TRANSMISSION PLAN PTC
NATIONAL NUMBERING PLAN, PTC
NATIONAL CHARGING PLAN, PTC

. ORGANIZATION oF PTG
. MAINTENANGE STAFF PTG

. ENGINEERTNG STAFF, 'LUSAKA MAIN & RIDGEWAY EXCHANGE OFFICE, PTC
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BASIGC DESIGN

Rehaﬁilifatibnlbf Sﬁbsqriber Cable Network
Object Area

(1) Ridgeway Exchange Area
'(2)  Lusaka Main Exchange Area

Basic Design -

(l)uu.kégzﬁdﬁf(kldgeﬁéf.Q Lﬁsaka MaianxcHaﬁgés) .

."(2) ?-Plan of. Cable Chamber and MDF room, Slte Plan (Ridgeway &
Lusaka Maln Exchanges) _ _ .

fS)t Prlmary Cable Dlagram (Rlageway & Lusaka Main Exchanges)

(4)f ;Duct System Dlagram (Rldgeway & Lusaka Main Exchanges)

‘(5) :=Secondary Cable Dlagram (Rldgeway & .Lusaka Main Exchanges)

TReplacement of Telephone Sw1tch1ng Equipment and Rehabllltatlon of

Junctlon Network

. Object Afeas_.

(ll - Ridgeway Exchéngé_

(2)  Lusaks Main Exchange
Basic Design

'fll'”ﬁTelephone Sw1tch1ng Network (Lusaka Multlexchange Area)
{2} Traffic Flow' Schematlc (Rldgeway Exchange) =

\(B)l; Sw1tch1ng Equlpment Block Schematlc (Lusaka Main Exchange)
(45;; Power Equlpment Block Schem&tlc (Rldgeway Exchange)

{55 -fSWitchlng Equlpment Block Schematlc (Rldgeway Exchange\

.".t(5)‘_hSlte Layout (Rldgeway Exchange)

. — 99 —






AIR PORT

.
[GUT OF CBJECTIVE AREA]

. LUSAKA CITY

90 600 gol 1000m




Z0T4J0. ZONVHOXH
AVMEOQIYE S0 NVIJ ALIS

: ‘ 00%iT VS
BB f = L4+ _ _ _
i

nLEAT

YAINIO AIvadyE

pr—
/ i -4 naEY.
L ; :
- WOOH S4VIS
| FA 7Y
-
v
&S
N, O
u.a. @
& w"u WeoY wood ) Woo¥
ngm MTJTIOEY | XNOIIvE | S.ZOVNVIR . VIRV
g2 . :
12 B
1 snum w2z EFEER
! :
1 . :
1
{(Iusmaseg)

Q?O&«

<, 3

AuTpTIng 307320 JUTISTHY

R SWURTY

MALEEANBE L4 T

N

QIS0I0Hd

NYA JINLLNOD

\'\ (HONHOYE

\ |

.wuum.u

7a0®

—102 —



werfelg 3[qes LIzdifd w

Rlars— 420 1

301440 IONVHIXT AVAIOQIE

PRIV
80z 0N
goe ' O
td
88
oot 73 )
o %
- ) 4
voT 0N ﬁaomw/m oav\
. “op $
o i,
‘@\Av
2,
X T Mg,
D4 0, L2
o (=79 O_DA.

ZOETON

\
@o 902 " ont

0%
m‘l 00z ¢
LOZON Q [l
»

S0T 0N

g0 ﬂ, e
L &,
== @ “
03 =3 - =) Z0v " ON
et S &, ANKEAY FISSVIES FTIVH 5w -~ 5 @
G8r o &9 g2 A c 4
S & ) * 2
.t M “ %,
® )
888 g T %
>3
%% os ! w J 2021 : ﬁ i © $&
Qﬂ/ e ! o . oar - To
% 58 44K _ 009
@ |
-} . & j s
: | | :
[LA s
05T 22 <
. ——— 0007 A & e Q0T
. s7-0x 00zt 05¢
AR 70%°0 ———— 003 20zt
. ] _ﬂ
y—— 008 ooz goy " ON
avoy zans & w
o 2
© 2
=& E =
%
..m_ Oozr g3
Se g g
Tovy O8N °
ot o gs E
-
¢,
©
¢ <
4
Cp2: | e
o
=
o
el
n.uw 8 vor ' ON
& nle
afe
-] A
= )
& o
& o
20T 0N & op gor’ON
et om,wn..
s
%, o\ S mu” ®
o s
%, zo1 0N )
(s11ed-0021) PIQe) Kiewild
(002 L) vE— AN -
& € loSIuelstq - =085 ' .
& . LIS C — 07y
\A & (safed goz) 14Ty amg ﬂ
. S (EOQZINL=LLAEY mcme =
22
o . I
oom.u. (A31ovdeg uy s4fed Q07Y)
13M1YD QIIDZNNOT SSOKD - =~ =4 poz[
- HROHEBOTT
& ¥0T ON .
EO
& GNEIDET gV
00z : L
hic= : :
00T

——

- 103 —



weilei] w9isig

3ang

E#E

271440 SONVESYT AVAAOQIE
Hr=64% G

IPUIGEY
PRTOULO] SIOIY - -

ERwG
T 00

Codfy padegs-l LG L
948y podeisat G A
sdil 021808 T : S

PR 1 L T e

S19mG JO 19QQng ﬂﬁmmm-.l .-

Z0% " oN

\%\ £0v ' oN
Ko

. \A ) 301430 X3
* . : NIV VHVSDT

N\ . : (et

+

" v

{2 -OK SCAL) -dToyuRy
(g ar—fAL-——=n---

e d

[t47]
1174

[£39)

ANZOET MY

— 104 —



EerfE1Q @1qe) LIBDUODRS : : L0ZTON p 90Z " ON o
BN J— b A
— - A o
{ T . ™~ \\oo.\n e ~ “ \
S —— g
z2,1) Az LM e . . \\/ \ //l g /./ e
R0NVESYT AvA3ndid N, B . @ o~ L o sor —% !
Hr=6s ~ B\ : : N b N T e oz
[ - . o ...I./ / 7/ o \Db M\. ﬂoq..o% g -—
~ . \ oo™ ) - ~ g% i 0
- N o Tog7oN S A
VA Y %, Tz oN Loy 0
ey —w————, 0™ N\ £07 70N R SBRGEN ot & on 00"
meos 00% 0oz 002 00T . O S /oon., Y zozeon . \\[D AN ,ow G070t 4
2
e N G NE e N b 4 - e
2007 0T:T 27235 ) \ \ | A 5 e = ‘ \\ RN 0t
S0z 'ON Pa \ =9 . 4 \0?0*.02/601\ - .
\ . -
-
/’
mw
Fd

VaAYY XY
NIV VIVSQT

~ 106 —




werfeIg uﬁmwu,wmnvgouuw

(2/2) B¥L-4XNET

- EDNYEOXE AVAIOQIE
. Br= as Al

e— " "
TGOS GO¥ OOE 00z 00T O

000 0T T SLVIE

vawy cxg
SANVIGO0A

| —oz—|

| —emy

_ |ION14

—_—QT—
“ — G

] lrcqu

. vasy C¥d
NIVW VHVSI1

— —00T—y

\

—~ 106~



NIVA VIVSOT NI WOod AdW
ONY MIGWYHS 33dWD J0 NVTd

FEAQUAEENL—4 @
3

-JOTJ30 ZONVHOXA _

G b — i e

rcliigd
NYTIE

L =y
{ YREWVHD  FEVD :
o I2l6ag oTqw)
BRI L =~ 4 .
; E z : . L TEmERET BTEv L=k
P . L ) I
HEEERE T4 4t
= 008T. b QOF =
Ems
NDILOES
o o ‘moge ez X 0% ¢ Wnen T ) .
ST WRT0D/MVY 0T (QHSQ 68) wwnnTov g9 ! 3ZIS A \~
IM .‘ TN " : o :
_ £ LINAWISYE bl
‘ Y13
_ i
. PIULIMT OYW ..Mul
e Eis T
e SIS WOOY WOOY JdW :
L s BEWAE
o S (sWRIZ VOTINQTIISTA UTRW) SAW
N HENE
- [ —
L5 1 _
’ 200714 LS¥rd CMDET 08T b 007

005

‘“...1_0.7. -



KYFOVIQ. ATEVD AdVHINd

60% " ON

W f—&¥i 1
mB..Eo ADRYESYT IVE-YRYSNT
W\Vxﬂt%
T
mo.ﬁ oK qQvod AKNAWICHIAT
fvod FEwvant ,
3
< 80T oN e ] S
. o 08 06¢ 0T O °
-] . .
LITULS INFDIACH|C B : .
o - - .
. R ] avoy  THSINVKW
LOT7eN N2 008 3 .
% ocz: - o ¥0g" O
g g 0% oN
avod OSNOTIOSNOT . . < 3. i
- [+1:35 - 0ZZ
& TOT oN Elooqll\{ 5 . fed
=
- wx_@wé z o avou Ha&m g WVaaa
B 40% < ove
QuoE | 009 oav
ﬁ.l. 20T ON - | |
- : [ AR
=
$0T 0N 2332 g .@\
_\ i o _ 0% < ZET'ON  EOETON ~
4/ 00ZT =
0021 2
0021 B -
0021 s 5
00z 2z e
— GOZ1 g 2 2
0021 = & g
2 2021 g.
202TT =
g ® 0021 B g
] 3 0021 b=y g
7 : .ﬂ_ - & 2
& g0v-ON | ZOFTON 10T ON : = Tl o
- .‘ £ 3 53
o Qo o2 o
= g oer | b4 2
= 58T 082 091 0o% — [1}44 e g
oov 008 ————90ZT 002 T 080T @
a0
a v o g ¢ & I v 3o S oL
L= ]
avoRE BL¥ON LVEED 00¢ we o] 0% o8¢ _|®
. oozt 0ceT — & £0g O
g0 o8 X 099 o 008 0021 —— 08zt 0081 . oozt | Lot -on
- o 003 . . & g I o
z AWA\ z 0% g ER: g
= %, £ 2 = - 908" 0N E S -
£ LO¥ 0N o@ soroN S wobton SS9 & 5 ab s0gon = |5 2
iR =4 S > oo . jai ) [
2k .va =z - EL H m S = =
= . h.V =
8 g g 3
OHONCHON 2 sov-om g 2 goe ON
= = w
: 2 08 oN

108 -




1
BBIRR T WRISAT 30ng I

EI2

331440 IONVHOXT RIVH-VAYSNT

g

LOTToN

90T oN

| Gv0W ALEON IVESD

GHONOHON g

S0F ON

QY0 NWIEWICNING

20T ON .
»aTreN )
EI@ £ s @ O =&
STy 2z
|8 -3 2 T
_ SE e
e ) & ~T
b 50T oN @l@ = s
(_n. f\pﬂ
@ll@ b3 rGE
- . = M_ 2 ._.r.
o8- o a avoy THSTHVH - ,ﬁ%
S de (9) - (9) (9) {3y —
I ~D D) @ ol
A DLT 0LY 09T 17 08T ooz TV
& Lo . \;._Z
- . 20T oN Neorren Zle
= (s \%,1 ¥0% “ON
@ f
2 T
“
R 253 ‘
—ie TOT ON -® g
. i
@\I@ . i
|
-
&
1
i
—~ )
mﬁ
| TOZTON  £0Z'ON
N {87} .1 }
EA S i U
e
)
a
=1
=23
. 2
govoN . zov'oN ToveN = goeoN
<
! . .
€:3) (9} {¢) (9)
@ & . . ) ; (%)
002 0Z% e 00z o et 00T
néw QEIVD
(9). T {9) 1§
(T &
Tre orT =
o~
PO¥-ON Lt 4
SO ON

S0E7ON

ALl PRARYS-L
o411 padeys-1
wdL) 1NETEILS

{g-aN 9dAL} IjequK
(D) v—wriz

R OB A e T

RELCIPLIRELULE R ~ £ 2+ 52

13u1qeD
PRIBUNLY F5019 -TA

BRD
S T

)L
&1
HEI S

——————

{th

ANAZIT W

.L0E o

R0L 9N

~ 109 —




wzIeig S7qED hnmwnooow

(v.” 1) W~ 402

- QC0"SIT °2TDOS
ADRVEDYE NIVH vavsil
AL E e

[ e—

HOOT oot 0

—— .
—_——
_—

o ——
——

..M. wt o emm =TT —_
50T vib‘ .Anm _,,.M .
.no.ﬂ.oz B . B LJ_ fll.l.om
) \ I
,M _...

AONYHOKE
HTIWW ¥HvShT

“EOYTON

— 110.—




B k i =
— 0ET
\ 4 —
i < s !
.g f ﬂ |
v 0%
4 o T i
- 2 -
- BT Sl T T
.ﬂ moﬂ.oaﬂ ._
\ [ S
| | e T \g /
/ - e , N\L, /
i m. - ° i Aw‘\\ /
_ / o e o *
! )
| - v /
\/ i
. o & /
o7 5| A ﬁ &
< | - & i
/ L o d A\ !
-
\.\ \ — \
7/ — . \\o@\ \
— A - N
s — nr - =
Y, e — - ®
; 5
/ \ \
A 4 _ - - //
;,// \ 0¥ .
™~ b
~ v - KN : Qllv
/,/, [ AN S )
~ \ \
~ ! N
~ \ A
3\ 4 AN
\ = N
Q00 5:T a1Ees
I
=0T 00T 0

geIZEI] I(gE) FIEPUOVRS

(v 2) Brr—4¥e

ZONTRSYE M1VA VI9SHA
L - e

~ 111 -




000G T #TE2S

T ss—
wooe 007 . ¢

a\/
o

meileig 9[q8) AJEpueddg

(v /8)Y BawL—4XE

AONVEOXE NIVR vAvSN1
Wrayg - gE

- 112 —



meI¥Ri( oﬁnmo,hhanuouom

-

(¢ %) Bre—s¥2

ADAVESAZ NIVH VIVSOT
Ak« gLow

L

000°S§IT PIRIS

R
TOGT 00T ¢

20z oN

~113 —



~ 1=
- | D .m
SN 2
~d - €<
. e =
HIGmaaN . Naom3eN T . w0
TBUOT}BUISIUT " TEUOIIEN mm. =
—a e h-z S S
. = Z
2= -
et =
= e
= :
= o
== =
R Q
SANVIIO0M = o
. - = L
= L@
- —
L
000s/ o7 o1 00001 o -
: ) TTT T2 2ITm- . Sad A
AVHEDATH : ; ¢
4TNOITO UOTAOURE
afesn uITy . JO ‘ON P
NTYI 0T 8
YaVSAT Wod _ _ -
ot 31INOATS UOTAOUR{ [BUTY JO "ON - —a’
C 8¢ 6%
Y M-Z 09T
901 39
et XVAN 93UeYOX2 pIUTQWOD
000¥ junig g 12207
AIVISYIWA

IdY 49
AaT1ovdBd 2UTT-000%
NOLSTIHD Yl T4 S3UBYDKD TEIOT]

LiE0d48IY “INT .

LAY
0008

O

— 114 —




Line circult

Subscriber
800 Erl.

]

Switching

5,000 1lines

Equipment
.Originéting Outgoing
390 Erl. 230 Erl. _
Via LUSAKA MAIN & INTS .
Internal :
180 Erl.
Terminéting_ Incoming
410 Eri. 250 Erl.

4

“Eri. Erlang

Via LUSAKA MAIN & INTS

RIDGEWAY EXCHANGE

(2/6)

Traffic Flow Schematic

—.1158 —



Application Switching
subsystem. subgystem
I . ! I'—_'_"_'_—‘-"
. i
Subscriber 16,000 5 LG .
! .
ol 1
2-W, 4-W 5
i TDNW
. icT. 06T
National &- I
international .
network _ S ! _ I
\ DTI
) : ) . T i V
RIDGEWAY NS ' _ :
Cable PCM _ DTT I ; 1
Line Term. o I e B
i 1 -
1
' Supv. Supv. " CLP -
RIDGEWAY Remote 0 & M Test Test OMP
Cont. Cont. H MM
1
_ Alarm display !
RIDGEWAY Remote 0 & M E::Z:::H
) ]
|
0O&M - Processor:
. : subsystem ~ _subsystem
Additional equipment
LC Line Circuit . : CLP Control Processor
ICcT Tncoming Trunk OMP  Operation Maintenance Processor
- DGT Outgoing Trunk R S
' o LUSAKA MAIN EXCHANGE
bTI Digital Trunk Interface
' (3/86)
TPDNW - Time Division Network : : : :
' Switching Equipment
Block Schematic I

~ 11§ —



"23%g

"33eg

1-0008
YoITHS

Wod

Saoey

£x933%g ‘3aRg

d3TF1209Y Ta09y

Iavasuan surduyg I
thOhﬁﬂOO R (ely]

S8T3TT1007 BUT3SIXT ——=——

-

-

S5 140550000
aod

edtiele)

Pm e
§ !
; A9ausy N
" areday | 1.733eg
! __Ii_ “
IR T bm o
1 f
|
ﬁ _
N M :
1 1-0008 | “ _
! ] —l
. o3 TMS X % .ﬂ POQMJ
f _.l |||.|“
Cemnnd
e e o e i e e i R

ZH-0S A08E M- d-¢

RIDGEWAY EXCHANGE

(4./6)

~Power Equipment

Block Schematic

— 117 —



Destination and number Interface Eq't Switching Eq't
, of circult
i [Ty
Subscriber 2-w ! i
ordinary 3,300
PABX ,500 - '
1 PBX — 1_5 Subseriber
Public coin box 200 1ine
N ]
LUSAKA MAIN Cable PCM r
, NEAX61 800 Line -
: Terminal h_]
! ‘ 2Mb RZ TDNW o
X 0.6 I1.G. :
LUSAKA INTS 2-W .
' AXE 10 8 P R2
0.6
' !
B - .I
LUSAKA INTS 2-W .
AXE 10 i0 LP R2
1
I1.C
LUSAKA MAIN Remote O & M ! '
LUSAKA MAIN Remote 0 & M Alarm B
3
t
t l.
Supv. ‘c.P
| Test ' !
Cont. M.M
5w 2-wire eircuit _ ; L.
Operation &
PeM PCM Circuit Maintenance Eq't Procession Eq't
oMb 2 Mega bits per second
LP Loop supervisory signallihg C.P Control and Processing
R2 CCITT R2 register signalling M.M Main Memory
0.C gutgoing 0 &M Operation & Maintenance
1.C Tncomin :
£ RIDGEWAY EXCHANGE
TDNW  Time Division Network

(5/6)

Switching Equipment

L ~Block Schematic
— 118 — '




{BuT3sTX3)
°2URAJUD =214Qeo
puncid aspun

SUEZ ROAD

(#3N)
2oUBILUD 2TQBD
puncIg Japun

SISTOH
g2
A0W % YOITAME
a1
S3a0T1}J0
SEOOI AIMOJ
001 3T4ERD
Lo

FAN

CWOd % 4oLTIMS

Jeaueld Jivdex

T

A.C Mains entrance

RIDGEWAY EXCHANGE

(6.76)

Site Layout

— 119 -



1
iy




	CHAPTER 3 SCOPE OF THE PROJECT
	3-3 Project Description
	3-3-3 Equipment and Materials to be Supplied under this Project
	3-3-4 Operation and Maintenance Plan

	3-4 Technical Cooperation

	CHAPTER 4 BASIC DESIGN
	4-1 Design Policy
	4-2 Study of Design Criteria
	4-3 Design Standard
	4-4 Implementation Plan
	4-4-1 Construction and Installation Condition
	4-4-2 Implementation Method
	4-4-3 Construction and Supervision Plan
	4-4-4 Procurement Plan
	4-4-5 Demarcation of the Works to be Undertaken by the Japanese and Zambian Governments
	4-4-6 Implementation Schedule
	4-4-7 Project Cost borne by Zambia Side


	CHAPTER 5 PROJECT EVALUATION AND CONCLUSION
	5-1 Evaluation
	5-2 Conclusion
	5-3 Recommendation

	ANNEX
	ANNEX-1 MEMBER LIST OF TEAM FOR SURVEY/CONSULTATION ON DRAFT REPORT
	ANNEX-2 TIME SCHEDULE FOR SURVEY/CONSULTATION ON DRAFT REPORT
	ANNEX-3 MINUTES OF DISCUSSIONS
	ANNEX-4 MEMBER LIST OF CONCERNING PARTY IN THE RECIPIENT COUNTRY
	ANNEX-5 COUNTRY DATA

	BASIC DESIGN
	1. REHABILITATION OF SUBSCRIBER CABLE NETWORK
	Object Areas
	(1) Ridgeway Exchange Area
	(2) Lusaka Main Exchange Area


	2. REPLACEMENT OF TELEPHONE SWITCHING EQUIPMENT AND REHABILITATION OF JUNCTION NETWORK

	Cover

