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Chapter 1
Role of Telecommunication services and industry and
scope of the paper

R | lntroduétion

.11 The role of telecommunications and informatics as a catylist ang an important
mirastructure tor industry, business, zdministration and social institutions is by now well
rzcognized. Telecommunications and informatics services, apart from providing very
suhstanual  economic returns 1o thie societysnations, have been found to be highly
remuneralive financially as well. The operating administrations, whether in the public or
crivate sector, world over, have been flush with cash after an initial dose of heavy invesiment.
velecommunications service sector thereiore deserves priority in any plan of socio-economic
Ceveopment in any country.

1.1.2 Keeping this in view it has but been right that UNIDO has chosen to create a unit
with a specific mandate to increase the industrial efficiency through the application of
informatics technology and place emphasis on assistance i the field of telecommunications
€quipment production and maintenance. UNIDO had earlier organized a Workshop in December
1891, to help identify the issues and possible areas of cooperation in regard to
izlecommunication industry in Asiz and the Pacific Region. UNIDO has now planned a turther

Workshop for the represeniatives of the region 10 take the process of cooperation a step
further.

1.1.3 Public Telecommunications networks now support a vide variety of
communications services, voice and non-voice. Telephone, FAX, data communications,
electronic mail, voice mail, videotex. slow scan TV etc. They can now all be supported on the
dasic telecommunication network with ISDN facility. The basic network uses a very wide
variety of industrial products, most based on electronics, but certain others in the nature of
nardware, cables efc., besides a iarge volume of computer software. Telecommunication
wdustry is thus an imporiant element in the development of telecommunications networks. An
analysis of some of the major products =nd components going into the network and the products
was presented in the earlier paper,” A survey of Telecommunication Services & Industry:
inputs required by a National Public Switched Network and for their production-Potential for
regional cooperation” at the Bangalore workshop in December 1991.

1.1.4 The present paper picks up the threads from the - earlier workshop, and
Ettempts to identify a few typical concrete industrial projects which could be taken up
mitially and become models for further regional cooperation to promote self reliance in the
deld of telecommunications industry.

1.2 Motivations for a national Telecommunications Industry

7.2.1 Almost all  nations, large and small, generally aspire to build up
izlecommunication industry of their own. What are the motivations? These generally relate to:

Need for z izehng of ssit reliance.

A feeling. oter jusifizd. that one hasg 1o pay exhorbitanily high prices 1o
.~oort trom aproad.

Technicz! compelence tor maintenance & servicing that incigenous indusiry
z-aviges.

* Generantion ¢f Ioczl emgioyment in place of supporting the same elsewhere.

bt o iibos &0 .
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1.3 Factors tnnibiting growth of telecommunication industry in

developing countries

Inspite of tne keen zspwation of most nations to develop their own
:elecommunication indusity. no: many developing countries have successfully done so. Mosl
savelcping nations continue 1c be dependent even for some of the simplest equipment on
:Tiports. What are the rezsons ior the same?

- The iziscsmmumiczicn industiv can yenerally be  dividec :nto two major
>omponents:

Tne hasic componenis and raw material industry.

The system indusiry based on assembly from siandard bought
oui components.

. Both call for a very large R&D effort for development cf products and
orocesses, and for stangarization, testing and certification. These activities czll for massive
investment, which only very large orgzanizations are at.e to afford. Truth is inat the cost of
A&D effort in Telecommunications has become so prohibitive that many o! the traditional
multinational giants in the field, arch competitors till only a few years back, have had to merge
or enter into strategic aliiances.

* In addition the basic components and raw material ingustries have
oecome highly capital intensive and are economical only at very high levels of production.
This has again meant thai these indusiries are also gradually getting concentrziad into fewer
&nd fewer hands.

1.4 What then ate the prospects of developing telecommunications
industry in developing countries?

Fortunately, given the availabilly of basic designs, and stander¢ components
and raw materials, there is still 2 large scope for producing telecommunication equipment
economically by way of assembly and testing, even at mcdest leveis of production, particularly
in developing countries where manpower costs are still comparatively fow. Thus industries
based on local assembly and testing from bought out components internationally or regionally,
can still be economical and meet some of the basic objeciives and aspirations of the different
countries for self reliance. Success of such industries would however call for a considerable
support by way of R&D, siangardization. procurement, testing and centification of components,
and products etc. This calls for some form of organizational networking with either the major
multinational organizations working in this field, or building up of alternative regional
institutions.

Apart from these, some of the discrete components, electronic, and mechanical,
2lso ofter a good scope ior small scale production. Some of these were touched upon in the
sarlier paper presented in December workshop.

1.5 Scope of this paper

In the lighi of gzove scenzrics. ihis paper:

(1) mares & onel survey. in chapler 2, of the siatus o! national public
‘2'ecommunicaiion networvs 17 N2 region. 2RC 2liemp!s 10 project thz likely s:z2:us in the year
2200. It further attempls 2 pro;2cnon 0f Ine countrywise demand for some -° the  products
Ciscussed 2t annexes 1 1o 5. Thes:z projections are necessarily hichly sudjective  and
sdeculative and can only orovicz z framawork for  furtner studies.
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(2) based or :nese pro;:ctions, explores the economics of production of a few
st the important products gomng intc the telecommunication networks at ditterent levels of
annual output. These are preszated ai annexes 1 1o 5.

(3) suggests e possibk strategy for regional cooperation for 2 tew projects in
this field, by either crealing or using exisling organizations/institutions for siandardization,
iesting, certification, R&D support etc. This is presented in Chapter 3.
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Chapter 2
A review of telecommunications development scenario
and a projection of likely demand for
Some major Telecom Network Components
in countries of the
Asia and Pacific Region

2.1 Introduction: Telecom Scenario in the region

2.1.1 . The Asia and pacific region consists of about 40 countries with a very wide
variety of topology and population densities. It has in it two of the most populous countries,
China and India, with combined population of about 2 billion. It also has some of the smaliest
island states with populations of a few thousand, the smallest one having less than 10,000
inhabitants.

2.1.2 The state of development of telecommunications similarly varies very widely.
Newzealand, Australia, Japan, Hongkong, Singapur, Korea and Taiwan have very high telephone
densities of over 30 main lines per 100 population. On the other hand as many a- 14
countries have less than 1 per hundred, among these are some of the most populous ones fike
China, India, Indonesia, Pakistan, and Bangladesh.

2.1.3 Table 1 presents data about the population, the main telephone knes, and the
zensity per 100 population as on 1.1.91 and the main telephone lines on 1.1.1988, drawn
rom the annual publication of M/s Siemens Ltd, “International Telecom Statistics”. The data is
act complete in respect of some of the countries and as explained in the original publication is
sased on estimates rather than specific statistics in case of many of the countries. The table
zlso presents calculated annual exponential rate of growth in main lines achieved during
the three year period 1.1.88 to 1.1.91. Table 1 presents the data for 39 countries of the
region, arranged in alphabetical order.

2.1.4 To obtain a befter comparative insight into the data, tables 2 to 5 present the
same basic figures, with countries arranged in descending orders of population, number of
main telephone lines working, the telephone density, and the exponential rate of growth
achieved in the three year period 1988-90.

2.2 Projections for the future

2.2.1 Using this basic data, an attempt has been made to make some projections for the
future growth and likely annual demands for some of the major inputs for public networks in
the year 2000. With the very limited data, the projections are necessarily highly subjective
and speculative. However they do give a very rough idea of the potential and hopefully will
zncourage further studies. They can also provide a tentative basis for some preliminary
olanning and certain provisional decisions for further work towards development of
ielecommunication industry in the region.

2.2.2 The projections have been arrived at by assuming a certain expcnential rate of
zrowth for each country tor the period 1991-2000. The exponential rate of crowth assumed
.aries from 4% p.a. for the countries with already high telephone density incrsasing to 16%
< 2. for countries with very low telephone densities at present.

2.2.3 Based on the these rates of growth an estimate has been made ¢! main lines
‘«ely 10 be working on 1.1,2000 and thereafier the number of main lines liks:y to be added
zuring the year 2000. The latter has been used to eslimate the likely demanc for telephone
zxchange equipment at 133% of the new lines likely 10 be added, telephone cables (mostly

L




p

FEEEEEE N

'ASaaN

L. g

T EEEE R

-

jelly filed) at 5 conducic: rusmzizrz {(Crlm) per connection, and PABX capziy tor very small
PABX's (2+4 10 6-30) a: 20% G th2 exChange capacily. The results are ind:Czted in table 7.

2.2.4 It is hopec that the rigures in table 7, together with the figures about the
economical viability ol projects io: production of some of the equipment, presented in
annexes, will provide 2 wuseiyi basis for a preliminary decision a2s 12 what types of
teiecommunication industty may prove economically viable in different countries of the
region. This could be e paginning oi 2 serious Study 1o be underiazken by cCifferent countres
in the region for possidle regional cooperation and networking of industrial,
standardization, test. calibration and certification organizaticns.

23 Telecommunications industry status in the region

2.3.1 Just as in the telecommunication services, the region provides a very variable
state of development in regard to telecommunications industry. On the one hand there is Japan
with a very dynamic and vibrant telecommunications industry, both for components and
systems, not only fully meeting the ver, cinsiderable internal demand but 2lso undertaking
very large exports to all corners of the world. Then there are Korea, and Australia who have
established a very healthy telecommunications industry started largely as subsidiaries of some
of the multinationa! giants but gradually becoming fairly autonomous. These industries have
been the major suppliers for the very substantial national telecommunication development.
Korea has further started its own R&D programme ard has also establishecd 2 highly vigorous
componeni industry. The country has now become a fairly important plaver on the export
market for some of the products in particular the telephone cables and some transmission
equipment.

2.3.2 China and Indiz are two of the world’s most populous countries. They are also
now the world's largest polential markets for telecommunication industry products. Both have
established a substantial R&D programmea and have developed significant competence, both for
hardware and software design and production for telecommunications. India has established a
whole range of telecommunications industry, Switching, Telephone & oplical fibre cables,
transmission equipments, subscriber terminals- telephnoes, PABX's, Teleprinters, FAX's,
Modems etc. Some of the industry is based on transfer of knowhow from MNC's, some on
indigenous R&D. The emphasis in all cases has been on mastering the knowhow. Many of these
industries are now in a position 1o transfer this knowhow, though with a large market at home

have probably not paid adequate attention to this. The position in China appears to be very -

similar.

2.3.3 Indonesia, Pakistan, and Phillipines are other countries who have set up a
number of industries. Taiwan, Honkong, Malaysia besides Korea have 2lso emerged as
important producers of components, as also of suppliers of some of the capital equipment,
either from local production or from third countries. Efforts have been on for establishment

of industries in some of the other countries like Bangladesh, Nepal, Sri Lanka, Vietnam and
others.

2.3.4 There is thus significant 2ctivily in regard to telecommunicalic: industry even
among the developing countries in the region. There is clearly significant competence and
complimentarity which could be of mulual advantage to difierent countries in the region.
There is however no authentic and comprehensive data bank or facilly i3r exchange of
information. A survey of the indusiry in the region and compilation of a c.-zctory would be
useful. This perhaps needs priority atiesntion. However initi2tion of regionz’ cooperation in
this regard need not and should noi wait for such 2 survey. A parallel action z2uld be taken on
some of the projects as suggestec in Chaoter 3.
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Table 1

Telephone Density in main lines per hundred population as on
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1.1.91

and annual rate of growth of main lines 1988-1990
Countries of South Asis & the Pacific
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—lal8%
(2) {d) (<) Q) (g)
(000) oer 100

Countries Arranged Alphabetically
hifghanistan* 16,120 35,000 0.217 2¢,000
Bustralis 17,090 £,046,02% 4£7.080 7,0¢%i,549
Bangladesh* 109,070 200,000 0.183 170,000
Bhutan* 1,520 1,70C 0.112 1,400
Brunei* 270 35,00¢ 12.963 22,612
Carmbodia~ 8,250 7,000 0.085 €,200
<ninz PDR* 1,135,100 €,850,300 0.601 (7,56%,000)
Chine R :Taiwan 20,230 §£,583,435 32.543 5,120,521
Cook Isiand 20 2,990 14.950 3,873
Fiji 760 42,425 5.582 34,001
Fr Polynesia 200 37,000 18.500 2%,200
Zuam (USA) 120 39,03¢ 32.530 23,500
HongKong 5,800 2,674,998 42.672 2,023,394
Incdiz 827,000 35,074,734 0.614 3,798,779
Inconesiz~ 182, 000 250, 000 0.522 737,588
Japan 123,540 53,330,000 44.787 49,247,000
Kiribati* 70 1,200 1.714 910
Korea PDR~ 21,770 800,000 3.675 (32,000)
Korea Rep 42,79¢ 113,513,522 31.581 8,785,165
Laos* 4,140 6,600 0.159 6,100
Malaysia 17,860 1,585,74¢ 8.879 1,131,719
Maidivesr= 2i4 6,240 2.916 2,700
Micronesia=* 93 1,600 1.720 1,400
Mongolia PDR* 2,120 40,000 1.887 327,000
Myanmar :3urma* £1,670 80,000 0.192 57,000
Nauru* 9 1,200 13.333 1,200
Nepal * 18,920 55,000 0.291 30,404
New Caledonia 170 28,382 16.695 21,915
Newzealang 3,350 1,630,000 48.657 1,376,781
Pakistan~ 112,050 870,000 0.776 636,000
Papua Newcuinear 32,700 30,187 0.8156 (30,819)
®nilippines €., 480 568, 311 1.087 54€,017
Singapur 2,708 1,040,187 38.397 886,103
Soloman Island* 32¢ 3,400 1.063 2,700
Sri Lanke 17,030 121,388 0.713 97,333
Thziland 7,200 Z,324,322 2.316 901,¢22
Toncar 12C 2,700 3.083 2,000
anuatu* 152 2,80¢ 1.711 2,200
Jietnam? 2z, 200 ¢g, 3¢ 0.149 BE,CC
W2ct Samzz” 16¢ Z,5350 3.313 5,3C
TIilel recion 2,825, 25% A0T 200 s&5 2,679 90,583,852

6

(f)
1986-90

6.47
4.30
5.57
6.69
12.45
4.13
NA
8.74
14.86
7.66
8.21
15.25
6.98
10.14
8.80
3.96
9.66
NA
15.44
2.66
11.90
32.22
4.55
2.63
11.96
NA
21.84
.00
.79
.00
NA
.97
.49
.99
.64
.68
.24
.73
.05
.22

- -
WU -JWIdJdU - N

:

_Snec Cvdwth Rare
=1 Igg'l | - 12&& & Rer annum

*ﬂ-:

4 -~ -

FYAT SERT N YA

P T RIS 1 41




L R IR TP R

CWGys e

e

L4

v

4

2

PRV s

I W T W |

by

ticres:

1. The <cete nac nzen taken from the Siemens znnu:zl compilation
International Teleccmmunicat

’d
o
5]
1]
4]
~
]
ad
P
[52]
r’
()
0
("]
-
\0
[}
(Ve
o]
fa]
Vel
(o]
N

on indicates that figures oI zslephone mein

* are estimates for either

1.1.8E or

3. An exponentiel annual rate of growth of mein lin2s has been
assumed &ns has besn calculeted for the three years bess2 on figures
for 1.1.8E end T L.l

4. NA ir column for rate of growth 1988-1990, indice-es that the
same could nct b= ca:iculated from the available data.

'S

4

M,

..



by

~—
- A i o = 2 -
- ¢ - - - . ol — e ——_r - ° T'\
Chapter 2 Table 2
“elephone Density in main lines per hundred population as on
1.1.91
and annual rate of growth of main lines 1988-1990
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Countries of South Asia & the Pacific

s ey Daresiom ine 2= ° ieonc TmAGI T Main Tineec Cvowy re

+ T ZCt I T e S €4 T3 306%1 T 3 1088 X Tmor annyuym

{2) (o; (<) (d) (e) (f)
(GO0 per 100 1988-90
Countries Arranged by population

Criina ZDR~ 1,239,100 ¢&,850,300 0.601 (7,566,000) NA
Indie 827,000 5,074,734 0.614 3,798,779 10.14
Indonesia* 182,000 ©5¢, 000 0.522 737,588 8.80
Japan 123,540 55,33C,000 ££.787 £9,247,000 3.96
Pakisten= 112,050 £70,000 0.77¢ €36,000 11.00
Bangladesh* 102,070 200,000 0.183 170,000 5.57
Vietrniam* 66,200 98,536 0.14¢ 85,000 5.05
Phnilippines 01,480 668,311 1.087 546,017 6.97
Thailand 57,200 1,324,322 2.31¢ 901, 622 13.68
Korea Rep 42,790 13,313,523 31.581 8,785,165 15.44
Mvanmar :Burma* 41,¢7G BQ, 000 0.1¢2 57,000 11.96
Korez PDR* 21,770 300C, 000 3.672 (32,000) NAR
China R :Taiwan 206,230 $,583,435> 32.542 5,120,521 8.74
Nepal* 18,520 55,006 0.291 30,404 21.84
Malaysia 17,8690 1,585,744 8.87¢ 1,131,71¢ 11.90
Bustralia 17,090 8,04€,029 4£7.080 7,091,549 4.30
Sri Lanka 17,030 121,388 0.713 97,333 7.64
Afghanistan* 16,120 35,000 0.217 29,000 6.47
Camnbodia* 8,250 7,000 0.085 6,200 4.13
HongKong 5,800 2,474,998 £2.672 2,021,394 6.98
Laos* 4,140 6,600 0.15¢ 5,100 2.66
Papua Newguinea* 3,700 30,187 0.81% (30,819) NA
Newzealand 3,350 1,630,000 48.657 1,376,781 5.79
Singapur 2,709 1,040,187 38.397 886,103 5.49
Mongolia DR* 2,120 40,000 1.887 37,000 2.63
Bhutan* 1,520 1,700 0.112 1,400 6.69
Fiji 760 42,425 5.582 34,001 7.66
Soloman Island* 320 3,400 1.063 2,700 7.99
Brunei* 270 35,000 12.963 24,612 12.45
Maldives* 21t €,240 2.916 2,700 32.22
French: Polynesia~ 200 2,000 18.500 29,200 8.21
New Caledonia 170 28,382 16.69% 21,915 9.00
West Samoa* 186 t,300 3.313 5, 00C 3.22
Vanuatu* 152 2,800 1.711 2,200 5.73
Tonga* w20 2,700 3.082 3,000 7.24
Zuam(UsA) ae 38,036 32.33C 25, 50C 15.25
vicronasie” <3 1,200 1.72C 1,400 4.55
Firibzrit n 1,200 1,718 o1 9.65
Zocok Island 20 Z,%%0 L£.95¢C 1,873 14.8¢
aure” < 1,200 13.332 1,20C NA
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Chapter 2 Table 3
Telephone Density in main lines per hundred population as on
1.1.91
and annual rate cf growth of main lines 1988-1990
Count ies of South Asia & the Pacific
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s 3Tt ST T8It T 11001 1, iceRR & - annun
" (a) () (<) &) (e) (f)
(220) per 100 1986-90
Countries Arranged by number of main 1lines
~ Japan 123,540 55,330,000 44.787 49,247,000 3.96
2 Korea Rep 42,790 13,513,523 31.581 8,785,165 15.44
. 3 Australie 17,090 8,046,029 £7.080 7,091,54% 4.30
£ China PDR~ 1,132,100 €,850,300 0.601 (7,566,000) NA
. S China R :Taiwan 2C,230 6,582,435 32.543 5,120,521 8.74
- ¢ India 827,000 <£,07¢4,73¢ 0.614 3,798,77¢ 10.14
- 7 HongKong 5,800 2,474,998 42.672 2,021,394 6.98
& Newzealand 3,350 1,63C,000 48.657 1,376,781 5.79
S Malaysie 17,860 1,583,744 8.879 1,131,719 11.90
_C Thailand 57,200 1,324,522 2.316 901, 622 13.68
_1 Singapur 2,709 1,040,187 38.397 88€,1i03 5.4%
2 Indonesia* 182,000 950,000 0.522 737,568 8.80
Lo _3 Pakistan* 112,050 870,000 0.776 636,000 11.00
_Z Korea PDR* 21,770 800,000 3.675 (32,000) NA
_Z Philippines 61,480 668,311  1.087 546,017 6.97
z -6 Bangladesh~ 109,070 200,000 0.183 170,000 5.57
7 Sri Lanka 17,030 121,388 0.713 97,333 7.64
8 Vietnam* 66,200 98,536 0.149 85, 000 5.05
29 Myanmar :Burma* 41,570 80, 000 0.162 57,000 11.96
. 20 Nepal* 18,920 55,000 0.291 30,404 21.84
W 21 Fidji 760 42,425 5.582 34,001 7.66
A Z2 Mongolia DR* 2,120 40,000 1.887 37,000 2.63
. 23 Guam(USA) 120 39,036 32.530 25,500 15.25
\ 24 Fr Polynesia* 200 37,000 18.500 29,200 8.21
, - 25 Brunei* 270 35,000 12,963 24,612 12.45
26 Afghanistan~ 16,120 35,000 0.217 29,000 6.47
Z7 Papua Newguinea* 3,700 30,187 0.816 (30,819) NA
28 New Caledonia 170 28,382 16.695 21,915 9.00
29 Cambodia* 8,250 7,000 0.085 6,200 4.13
) Laos* 4,140 6,600 0.159 6,100 2.66
31 Maldives* 214 €,240 2.916 2,700 32.22
2 West Samoa* 166 5,500 3.313 5,000 3.22
3 Tonga* 20 2,700 3.083 3,000 7.24
< Soloman Islancd~ 320 2,400 1.063 2,700 7.99
ZZ Cook Island 29 2,980 :14.250 1,673 14.86
s 4 Vanuatu~ _32 z,e0¢ 1,711 2,200 5.73
. :7 3hutan~ 1,220 1,70 clii2 1,400 6.6¢
: ii YMicronesie- oz S, 20 1,720 1,400 4£.55
S Nauru~ < LLEDD LDLZEE 1,200 INE
- Yiripati- - , 20 .Te cig ¢.66
flzzg: g2z nITez D2.0w Lable ]
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Chapter 2 Table 4

Telephone Density in main lines per hundred population as on

1.1.91

and annual rate of growth of main lines 1988- 1990
Countries of South Asia & the Pacific

zin *inec Dangjty Main lLines Growzh Ratre

1 % 1053

11691 3

(a)

Newzealand
Australiz
Japan

Hong Kong
Singapur

China R :Taiwen
Guam (USA)

Korea Rep
French Polynesiar
New Caledonie
Cook Island
Nauru*

Brunei=*
Malaysia

Fiji

Korea PDR*

West .Samoa*
Tonga*
Maldives*
Thailand
Mongoliz DR*
Micronesia*
Kiribati*
Vanuatu*
Philippines
Soloman Island*
Papua Newguinea=
Pakistan*

Sri Lanka
India

China PDR*
Indonesia=*
Nepal*
Afghanistan*
Myanmarz :Burme
Bangladesn*
Lans™

Vietnam~
Bhutan~
Cambocia~

L]
~J
(]

[ES XTI AN I B

LIETTN O I o TN N
Caen e en

* _par annum

2)

arranged by telephone density

:,€3.,000
€,048z,92%

; 33,33¢C, 000

2,474,998
:,0e0,187
5,583,435
35,036
13,513,523
37,000
2t,382
Z,990
1,200
33,000
1,583,744
£2,425
890,000
3,500
3,700

c, 240
1,324,522
40,000
1,600
1,200
2,600
668, 311
3,400
36,187
870,000
121,388
3,074,734
o, 850,300
@3C, 000
£3,000
33,000
§C,000
205,000

()

per 100

48.657
47.080
54,787
42.672
38.3%7
32.543
3z2.530
31.581
18.500
16.695
14,950
13.333
12.963
B.879
5.582
3.675
3.313
3.083
2.916
2.316
1.887
1.720
1.714
1.711
1.087
1.063
0.816
0.776
0.713
0.614
0.601
0.522
0.221
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1,376,781
7,091,549
49,247,000
2,021,394
5,120,521

8,785,165

1,131,719

3,798,779
(7,566, 000)

(£)
1988-90

5.79
4.30
3.96
6.98
5.49
8.74
15.25
15.44
8.21
9.00
14.86

12.45
11.90
7.66
NA
3.22
7.24
32.22
13.68
2.63
4.55
9.66
5.73
6.97
7.99

11.00
.64
.14

NA
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.47
.96
.57
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= I Chapter 2 Table 5
~elephone Density in main lines per huncdred population as on
1.1.91 .
l and annual rate of growth of main lines 1988-1990 :
Countries of South Asia & the Pacific \
| Ay vy e Dor amipn Mzirs “inac Na=nsi-- Main ~ Inag Cv~uwth Rate i ‘
3 i Bt o - ) . v
TGS 1631 - * 1683 1.1 1088 % per annum
(&) (o) (<) (3) (2) (f)
' (000) oer 100 1988-90
Countries Arranged by telephone growth rate during 1988-90
' 1 Maldives~ 214 6,240 Z.Si6 Z2,700 32.22
2 Nepal* 18,520 53,000 0.281 3G, 404 21.84
. | 3 Korea Rep 22,790 13,313,323 3:.581 8§,78%,165 15.44
£ Guam (USZ) i2C 3g,63¢ 22.3230 2z,500C 15.25
5 Cook Island 20 2,880 z4£.°30 2,973 14.86
6 Thailand 37,200 1,324,322 2.31¢ 201,622 13.68 .
l 7 Brunei* 270 35,000 12.%83 2£,612 12.45
8 Myanmar :Burma £3i,870 80,000 0.192 57,000 11.96
$ Malaysia 17,860 1,585,74¢ 8.879 1,13:,719 11.90
I 10 Pakistan* 112,050 670,000 0.776  63%,000 11.00
1 India §27,000 35,074,734 $.514 3,798,779 10.14
22 Kiribati~ 70 1,200 1.71¢ 910 9.66
-3 New Caledonie 170 28,382 15.8%5 22,915 9.00 ,
l i4 Indonesiza* 182,000 250,000 0.522 737,588 8.80
.5 China R :Taiwan 20,230 6,583,435 32.543 5,12C,521 8.74
i6 French Polynesiz” 200 37,000 18.500 2¢%,200 8.21
' 17 Soloman Island* 320 3,400 1.063 2,700 7.99
18 Fiji 760 £2,425 5.382 34,001 7.66
19 Sri Lanka 17,030 121,388 €.713 97,333 7.64
\ 20 Tonga* 120 3,700 3.083 3,000 7.24
\\; ' 21 HongKong 5,800 2,474,998 42.672 2,02%,394 6.98
‘§ 22 Philippines 61,480 668,311 1.087 546,017 6.97
23 Bhutan* 1,520 1,700 0.112 1,400 6.69
' 24 Afghanistan* 1€,120 35,000 0.217 29,000 6.47
5 25 Newzealand 3,350 1,630,000 48.657 1,37€,781 5.79
26 Vanuatu* 152 2,600 1.711 2,200 5.73
' 27 Bangladesh* 109,070 200,000 0.183 17¢,000 5.57
28 Singapur 2,709 1,040,167 38.397 88¢,103 5.4%
29 Vietnam* 3€,200 9g,536  0.14¢ 8%, 000 5.05
30 Micronesia* 93 1,600 1.720 1,400 4.55
' 31 Australia 17,090 8,046,029 £7.080 7,091,549 4.30
32 Cambodia* 8,250 7,000 0.085 £,200 4.13
33 Japan 123,540 5,330,600 4£4.787 492,247,000 3.96
l 34 West Samoa* 166 5,500  3.313 z, 00C 3.22
25 Laos* 2,140 £,600 2.13¢ £,10C 2.66 v
¢ Mongoliz DR~ Z,.20 £g,000 L.BET 37,00¢C 2.63
17 China FD®* 1,228,110 €,837,300  1.38C1 (7,56Z,000 NA
' :Z Pzpue Nzwjuinez~ :,7C0 iT,reT 0 CLglc (3C,22%9) NA
1z Heree PIFC oL, 4, KR! (32,200 NE
I 22 Neurur G S I 2, 29C NA
Tlzase gez nTler o2l0w Taile L
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l. ¢ ] Chaptexr 2 Table 6 \
- ‘j A proiection of main lines
I likely to be working on 1.1.2000 in the
f ‘ Countries of South Asia & the Pacific
t‘ -
o Counrry Mzin T inac Toncive Growth Rate =2in T ine :
! i -1 1863 - 3. 1061 % per appum 13,2000 ’
' : ==z 10C 2ctual Assumegd proisiied
- cooulation 1968-90 1921-9¢
‘ (2) () (<) (d) (e) () .
= Countries Arrenged in descencding crder of telepnone csnsity
' ason 1.1.91
I Newzealand 1,€30,006 48.657 5.79 4.00 2,319,998
i 2 Bkustralia 8,04c,02¢ 47.080 4.30 4.00 1i,£32,008
N : 3 Japan £5,33C,000 24,787 3.96 4.00 7g,731,843
% HongXong 2,£7L£,5968 42 672 6.98 6.00 £, 181,457
N 5 Singapur i,04C,167 38.397 5.49 6.00 1,737,374
‘ & China R :Tziwan 6,583,433 32.543 8.74 7.00 12,:03,377
-~ 7 Guam (USR) 32,03¢  32.330 15.25 8.00 78,033
8 Koreaz Rep 13,512,523 31.581 15.44 8.00 27,013,595
l ¢ ©r Polynesia 37,000 18.500 8.21 9.00 8¢, 360
' 0 Kew Caledonia 28,36Z 1%.995 9.00 9.00 21,643
.. Ccok Island 2,%¢C 14.950 14.86 9.00 5,494
, 2 Nauru* z,20C 12.333 NA 9.00 2,606 :
7 g .3 Brunei* 32,000 1Z.963 12.45 10.00 52,528 '
1< Malaysie i,585,74¢ 8.879 11.90 10.00 3,739,101
13 Fiji 42,422 5.582 7.66 10.00 100,036
v ! 16 Korea PDR* 800,000  3.675 NA 12.00 2,218,463
17 West Samoa* z,500 3.313 3.23 12.00 15,252
18 Tonga* 3,70C 3.083 7.24 12.00 10,260
- ) ‘ 19 Maldives* 6,24C 2.%16 32.21 12.00 17,304
o n 20 Thailand 1,324,522 2.316 13.68 14.00 £,307,277
L - i1 Mongolia PDR* 40, 000C 1.887 2.63 14.00 30,078
\ 22 Micronesia* 1,600 1.720 4.55 14.00 5,203
! 23 Kiribati* 1,200 1.714 9.66 14.00 3,902
A 24 Vanuatu* 2,600 1.711 5.73 14.00 8,455
. ~ 25 Philippines 668, 311 1.087 6.97 14.00 2,:73,313
y ! 26 Soloman Island* 3,400 1.063 7.99 14.00 11,057
. 27 rapua Newguinea 36,187 0.816 NA 15.00 100,194
28 Pakistan* 870 000 0.776 11.01 15.00 3,050,552
2% Sri Lanka 21,38t 0.713 ©7.64 15.00 227,028
l 30 India z, 074,"3- 0.614 10.13 15.00 17,252,286
31 Cnine PDR* 6,850,30(» 0.601 NA 15.00 24,038,508
3 }2 indonesie* ¢, 00C 0.322 B.80 15.00 3,341,982
_ ' 33 Nepal* w,ooc 0.291  21.85 15.00 1¢3,483
» 3% Righanisten* 3z, 00¢C .27 6.47 16.00 233,104
. I2 Myenmar :Burma” £7,00¢ 08.1¢2 11.96 16.C0 134,237
‘ i 23 2angledesh” ZCC,OOC 0.:83 5.57 16.0 20,592
: 27 Laos” Z, 60( G.15¢ 2.66 16.00 23,100
2 Vietnam® %:,33¢ C£.24¢ 5.5 16.00 175,729
. I 2nuten~ L, 70¢ c...2 6.€69 1€.30 <, 465
: Total Region 107,620,467 211,315,279
'». 12
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Chapter 2 Table 7

& projecticn Sf likely znnual requiremencs of
certain important network components

- < -3 - . - S ==
Countriss of Sguth 2sis & the Pacific

N, Souncoy L2in Lines Hain Ti-sc Eguipment peades in 2000
1.1.2000 zdded in Exchange Telerhcne Small
2000 =2 Capacitv Cabiss PARX's
(iines) (lines) (lines) (CX; (lires)
(2} (k) {c) (@) {e) (f)

Countries reaaranged in order of projected annual addition

of main lines in year 2000

1 China PDR~* 2e,098,308 3,614,77¢€ 4,819,702 2¢,7¢38,508 963,940
2 Japan 78,751,842 3,150,674 4,200,098 21,000,491 840,020
3 Indiz 17,852,286 2,677,845 3,570,457 17,852,286 714,091
4 Korez Rep 27,013,882 2,161,088 2,881,450 14,467,251 576,290
S China R :Taiwanll?, 12, 277 847,236 1,129,648 5,548,242 225,530
6 Theiland 4,307,277 03, 01¢ 804,025 4,020,126 160,805
7 Indonesiz=* 3,321,382 301, 2¢7 668,356 23,341,982 133,357¢
8 Pakistanx* 3,660,332 45¢, 283 612,110 ,C£0,552 122,422
9 Australia 11,452,038 458, 080 610,774 3,033,869 122,155
10 Mziaysia 3,739,186z 373,51¢ 498,547 2,2¢2,734 9¢, 70¢
11 Philippines 2,173,313 304, 262 405,685 2,528,425 81,137
12 Kcrea PDR~ 2,218,463 266,216 354,954 1,774,770 70, 9¢°1
13 HongKong 4,181,457 250,887 334,517 1,572,583 66, 203
14 Bangladesh* 760,362 121,€35 162,260 811,298 32,452
15 Singapur 1,757,374 105, 442 140,590 702,950 28,118
16 Newzealand 2,319,208 92,800 123,733 €18, 666 24,747
17 Sri Lanka 427,028 64,054 85, 406 427,028 17,081
18 Vietnam* 374,720 589,957 79, 242 399,710 15,988
19 Myanmar :Burmax 304,237 48,678 64,904 324,519 12,981
20 Nepal* 193,483 29,022 38,697 193,483 7,739
21 Afghanistan* 133,104 21,297 28, 395 141,977 5,679
22 Mongolia PDR* 130,078 18,211 24,281 121,406 4,856
23 Papua Newguinea 106,194 15,929 21,239 106,194 4,248
24 Fiji 100,036 10,004 13,338 66,691 2,668
25 Brunei* 82,5268 8,253 11,004 £5,019 2,201
26 Fr Polynesia 80, 360 7,232 9,643 £8,216 1,929 -
27 Guam(UsSA) 78,032 5,243 8, 324 41,618 1,665
28 New Caledonia 51,643 5,248 7,397 35,986 1,47¢
29 Laos* - 25,100 4,08 S, 355 22,773 1,071
30 Malcdives~* 17,202 2,278 2,769 23,843 554
31 West Samoa~ 18,252 2,83 2,440 22,202 488
32 Soleman Islang» 11,087 1,348 2,06¢ 12,320 213
33 Torca~ 13, 25¢ 1,23t 1,642 s,208 328
34 Vanuatu* 8,182 s, L3¢ 1,578 ~,391 5i6
35 Bhuzan* 5,483 1,0 1,359 2,396 276
36 Micrcnesiag” :,2uz <2 97: <,356 ey
37 Coox Isiand 5, 2%¢ SR 77¢% 3,896 L2¢
38 Kiribatir 3,502 iz 728 :,642 146
39 MNauru- 2,308 2z 315 .. 564 22
Total Regicn 2:i1,21%,:7¢ 21,729,53¢% 4,345,907
L I, R 108,647,674

M

-




Notes: 1. The projections above are necessarily highly speculative
and are based cn the forecast of likely main lines working on 1.1.2000
arrived at in teble 5 and the assumed growth therein zeing continued

in thie year 2C2C.

§ 2. The Zucnenge cipaciiy rsguired has zeen asscmed at
i 133 of main lir.: 1z ze zgdZed, te.sphone cak:2s at 5 Cim per
-~ exchange line and <m3l’ 22y czpacity et 20% of sxchange cezpacity
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Chapter 3
Possible strategies for regional cooperation in
telecommunications equipment production industry

3.1 Introduction

3.1.1 Chapter 2 presents projection, no doubt somewhat speculative, of likely
cemand for some of the essential inputs into public telecommunication networks. Annexes 1
o 5 give the economics of production of some of these products at difierent levels of annual
production. |t is apparent that there are significant economies of scale involved in all cases.
In addition, there is need for considerable R&D, testing and other support which has a further
bearing on the economies of scale.

3.1.2 The annual requirements in different countries vary fairly widely. Some cf the
larger countries can obviously support economically not one but a number of units of production
for each product. Some of the others, cannol afford even one unit by themselves. Even in
their cases, however there is a possibility of setting up some units by pooling their demand
and sharing the R&D, and test, certification and standardization costs.

3.1.3 Such pooling and sharing, calls for certain essential steps. Some of these are:

a) Willingness 1o cooperate and use not only comraon standards bul common
equipment designs.

b) Willingness to pool and share the costs of R&D, standardization, testing and
certification.

c) Willingness to share common organization for procurement and kitting of
essential components and other inpuls. .

d) Willingness on the part of countries to agree on an allocaiion of
production facilities for different prodi'~ts according to the special locational and technological
advantages offered by different countries depending on the availability of raw materials,
components or specialized manpower elc.

e) Willingness on the part of naticnal operating administrations in these
countries to buy from within the region from such regional cooperative sources even in the
face of some competition from outside which can certainly be anticipated once such
cooperative facilities are established.

3.1.4 All this will no doubt call for willingness at the political fevel for such
cooperation and active support of the international organizations as catalysts.

3.2 A possible strategy to start the ball rolling

3.2.1 To illustrate a possible strategy one may consider the case of electronic

:zlzphone exchanges. Tne project profile at annexe 1 indicates that given suiizble regional
zooperation on R8D, testing. certification and procurement of components e1c, manufacturing
-21s to produce small and medium sized digiial electronic exchanges on & curely assembly
~& Dasis ¢an be economiczi even 2t an zannu2! production lsvel of 50,000 ..nes, though,
-zlurally further economies are feasible 2! higher levels. Looking 2t the projection of
zemand for swiiching systems 2 fairly large number of countries in ths region could suppon

$220 indusing! enterprises vaiving betwernn ths sizes 50.000 lines upte even & million hines a
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Tnere are two alternative strategies that could be considered:

a) Each country could select its own switching technology from a number of them
zvailable from about 10 ditierent companies, and link up for further support by way of R&D,
component selection and their test and certification with the supplier of technology. This can
== made a success in case of countries with large demand and 2 cerain level of technical
zxpertise alreacy built up. Such suppliers of technology may however net pe willing by
miemselves 1o help establish smaller units in countries with much smaller demand.

b) A number of smali znd large countries with a potential for setting up units
with an annual production of 500.00C lines cown to 20,00C lines could agree to cooperate and
zdopt a common technology again 10 be chosen from amongst the number available
internationaily.

3.2.2 In case of the latter, foliowing strategies could be adopted:

(1) The countries could form a consorlium of the operating administrations
and the prospeclive entrepreneurs in the concerned countries. The consortium could take
many different forms but perhaps an organization on the lines of Intelsat might be a good mode!,
with a share capital and board of directors representing all the participating countries and
iheir entrepreneurs. The role of consortium would be restricted to provide the necessary
regional support by way of R&D, standardization, establishing sources of components and raw
materials, their test and certification etc. The units 10 be set up in different countries will be
owned , established and operated by the national enterprises who will call upon the regional
support services as needed and pay for them on an agreed basis.

(2) The consortium would study and agree on cerlain basic criteria for the
choice of technology to be adopted by all the pariicipating countries, obtain proposals from
various groups cfferirg such technologies and choose one based on the agreed criteria.

(3) The consortium would study and agree at the size and capacity of
production facilities to be set up in each parlicipating country as well as the common support
services 10 be established including R&D, standardization, test and certification, software
and repair centers, training facilities and component and raw material procurement, testing
and kitting centers elc.

(4) Vvarious United Nations agencies and international and regional
development financial institutions could act as catalysts and provide the necessary support e.g.

* ITU and APT could provide their support on the choice of
technolegy and standardization

* UNIDO could provide support by way of preparation of
feasibility studies for the ditferent production and test &
standardization facilities and services of management ex
perts.

* The 13RD and ADS could provide soft ioans for financing
the progduchion unils.

* The UND?P could provide hnancial and expert manpcwer
support for the siandarcization. R&D. test & certification.
software and repair centres. inrough other UN agencies.
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3.2.4 The empnasis will however be on regionzi‘sub-regional cooperation at the
initiaive of the nations and their entrepreneurs themseives. The enterprises wiil have 1o be
set up and operated stictly on 2 commercial basis, UN agencies being involved only as
calalysts. Some economies mgy be feasible by supporiing, augmenting and reserving facikties
at some of the existing test & certification centres in a number of countries rather than set up
new ones from scratch.

3.2.5 A third alternative would be establishment of networking between the
entrepreneurs or their 2ssocictions in difterent countries of the region ai their own initiative
for production of some of the simpler products like telephone instruments, small sized
PABX's, modems, some of the line hardware, cables eic. However a formal consortium at
subregional levels of participating countries may be useful even in these cases.

The above suggestions for possible strategies are necessarily meant for
initiating a discussion towards a more concrete action at the workshop
rather than a firm blue print for a specific strategy. A specific strategy can
only emerge from a conviction among the participating developing countries
that there is need for some such stralegy for mutual benefit.

17
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A few projects for Telecommunications Industry
for possible regional cooperation in the first instance .

{
' Chapter 4 '
|
!

21 introduction ! q
. in chapter 3, 2 number of possible alternative sirategies have been suggested
Al :3r regionalsub-regionai cooperation for development of Telecommunications industry. To
) selp identify the projects for initiating action for such cooperation an attemp. has been made in .
cnapter 2 to project demand for some of the telecommunications producis in ditferent
-ountries of the region. The projections are no doubt subjective and somewhat speculative.

In this chapter and the 5 annexes that follow an atiempt has been made to
sxplore the economics of production of 2 few of these products. The projects considered are:

* Prnduction of small and medium sized digital electronic exchanges.
Y- * Production of telephone instruments.

*  Production of small electronic Private Branch Exchanges (PASX's).

* Production of jelly filled telephone cables.

* Production of optical fibre digital transmission cables.

[ SIS

These projects have been chosen merely as an example to make @ beginning.
Others could be thought of and studied and feasibility reports prepared if there is an interest

x ! shown for regional/subregional cooperation in this field.
3.2 Scope and the methodology for preparation and presentation of the
) ‘ projects
? L\ N 4.2.1 Each of the projects has generally been conceived as either an ~2ssembly line
\\‘ ; operation from bought out components (Electronic Digital Exchanges, Telephones & PABX's)

-t el

or Cabling from bought out materials (Jelly filled cables and optical fibre cables). In each of

these cases the scope could be enlarged and financial viability further improved by in house

N \ production of some components. This could always be considered in a later phase or when
' detailed feasibility reports are prepared.

f

4.2.2 For each project, on the basis of certain assumed design parameters for the
croduct, an attempt has been made to estimate:

(1) Requirements of components & raw material per unit of product and
:neir  likely costs on nternational market. No local import duties or other taxes have been
zssumed. The prices assumed are conservative and some savings are considered fezsible through
Jooling of demand and entering into long term supply arrangements.

o (2) Requirements angd costs of basic plant and machinery, jics and testers,
:nd tne infrastructure consisting of 1and. buildings, and services like cower, water,
zavironmental control etc. for various levels of annual production.

. (3) Manpower requirements for various levels of annua! produci:on, generally
~0rking on a single shift basts, and their cosls at the average of prevailing marzower costs in
z2veloping countries.

18
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4.23 Using the above basic ssumaziss, turther calculations have been made to delermine

the economic viability of each_projec: ‘o: diiterent levels ot production. These include:

(1) An estimate of working capital requirement based on 2 percentage of the
annua! material and manpower costs. For difterent projects figures of 15% to 25% have been
used.

(2) Provision has bzen made for the capital recovery over & average penod
of & years for all the invesiment in fixed assets at an assumed internal raie ¢! return of 12%.
Based on the tables of capital recovery factors, a figure of 20% has been uniformly applied.

(3) An interesi rate of 10% per annum has been assumed on the working
capital. .

(4) A factory overhead of 100% of the manpower costs has bsen assumed to
cover the costs of maintenance and utilities like power, water etc.

(5) A provision has been made for regional support including royalty as a
fraction, varying between 5% to 15%, of the cost of components and raw materials.

4.2.4 Based on the above together with the costs of materials and manpower, the basic
production cost has been arrived at, in each case. This has been used as the bzsis of working out
a desirable selling price to provide a surplus margin of 10% on the basic production cost.
Provision has been made for following additionat costs:

(1) Possible level of 2 value added tax as a percentage of the basic production
costs. This has been applied at a graduated level from nil for very small annual produciion to
about 15% for large volumes.

(2) Selling expenses as a fraction of the cost of production that is the ex
factory costs. Generally a figure of 10% has been used except where stated otherwise.

4.2.5 Using the surplus margin assumed over the production costs, an annual rate of
return on the fixed assets has been worked oul. This together with the selling price arrived
at above should permit each country to determine for itself the economic and financial viability
of each project. Each nation could then decide consider whether this together with other
intangible benefits such self reliance, build up of local expertise, and capability for
maintenance and servicing, will justify participation in any "scheme of selting up
production units by regional/sub-regional cooperation.

Reference

Annexes 1105
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Chapter 5
Standardization, Quality control, Certification, Testing
Repair and Calibration of Telecommunications
Equipment

Introduction

(¥]]
-

Testing. centification, quality control, standardization, repair znd calibration
zre important aspects of ali modern industries, particularly so in case of Telecommunications.
=ach of these has many dimensions. These are briefly discussed in this chapter.

5.2 Standardization
5.21 Standardization in Telecommunications is 2 multi-level issue.
- Al the highest level it relates to standards of performance, network

interfaces, operating procedures etc. This work is already being done competently by the ITU
and CCITT and to some extent by I1SO. Most of the developing countries place highest reliance
on the CCITT recommendations which ensures compatibility of their networks intemationally.

»  The nexi level involves stardardization of designs and equipment practices,
and components used in various equipments and products, used in the network.
Internationally a number of manutacturers and their R&D groups are developing designs of
equipment using different equipment practices and components but all designed to meet the
CCITT recommendations. They are compatible but not necessarily interchangeable. Network
operators can buy and install equipment from different suppliers and make them interwork.
However if one wishes 1o launch into their production, to ensure economies, one has to
standardize the designs, equipment practices and components etc. This becomes an
impostant issue if close regional cooperation is to be introduced in production, maintenance,
spare stocks etc. This work is being undertaken at present by national operating
administrations for themselves in the larger countries. The smaller countries very often end
up with equipment and products from a number of ditferent sources with ail the probiems of
different maintenance and operating needs and practices, spares stocks etc.

This level of standardization can only be feasible through formation of suitable
regional/subregional organizations and a conscious decision by the participating countries 10
work together for their procurement programmes.

5.2.2 Quality control

Quality control is an intrinsic aspect of all modern industry. The whole purpose
of the quality control is 10 ensure repeatability ¢! performance, interchangeability, and agreed
level of reliability. This is ensured by appropriate lests at various stages of production
starting from the raw materials through components, assemblies and subassemblies. Tests
cover a wide variety of parameters. elecirical, mechanical. resistance (o verious types of
stresses, temperature. humidily, shocks. vibration, impact, repeated use ¢€ic. These are
specified as par the performance requirements of the finished equipment anc the production
processes through which 2 unii has fo pass. In generzi any production unit has siaborate quality
manuals which on one nand specify various tesis al various stages and the rzsulls expected
and on the oiner ceriain process control measures. In general considerabz investment by
way of czdiial and elfort  is involved in gualily confrol during craduction of
telecommunicztions equipment.  This will be apparent from the list of cepiiz  equipment in
each of the croduction projects presented. In genera! the test equipment will 22 found to form
ine single cestiiest block of invesiment.
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Trus 12naz 10 push up the economic scales of production. Swnificant savings can
ne achieved by rescr: i tesung and certification of th. bought out components in place of
investing in large amounts tor detailed inwards goods test iaboratories. Similarly savings
can be eftected by poohng tes! tacihies involving destructive life tests, and other performance
tests requiring elaborate and costly lest set ups, carried out only on representative samples
from time 1o time.

5.23 Certificaticn & Testing

A reference nas been made o this aspect, in the above pzra with reference to
quality control. Certification of various types of products as coniorming to a given
specification gives the buyer an assurance of quality without replication of the elaborate and
often extremely coslly test set ups. Laboratories undertaking this work have been set up in a
number of countries including some of the developing ones in this region. They have been
equipped to undertake comprehensive electrical, mechanical, reliability etc. tests. Common
use of these facilities for testing of bought out components and life and other tests on
representative samples wiii be an importani aspect of regional cooperzlion in production of
telecommunication equipme! and products.

Annexe 6, gives a typical list of lest set ups required in a typical Iaboratory
undertaking such work along with calibration of test instruments znd siandards. The
investment would vary fairly widely. The test set ups listed in annexe 6 will typically cost
about half a million doliars. There will be additional costs on infrastructure like land,
buildings, utilitities, environmental control etc. Fairly large expert manpower will also need
to be employed. Keeping this in view, it is suggested thal in place of investing in a new
f5cility, initially one or two of the existing facilities in the region be suitably strengthened,
and facilittes and time reserved for test znd cenrtification work for any regional cooperation
project on payment basis. :

5.24 Repair and calibration

Almost the entire modern telecommunication equipment has been designed
around the concept of each system broken down into suitable functional blocks and modules
usually mounted on a plug in type printed circuit board. The equipment and systems are
further designed for continuous processor based self checking and diagnosis and automatic
isolation of a faulty card and suitable alarm. 7Vhe immediate maintenance calls for
replacement of faulty card by a good one, the faulty one being sent to a centralized repair
centre which can then be equipped with more sophisticated test and repair fecilities. These
facilities are generally identical to the test and rework facilities in regular production
industry. This work can thus often be economically undertaken at such factories.

Reference: Annexe 6
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A Annexe 1 '
1 Project for possible regional cooperation manufacture
i of
Small & Medium sized electronic telephone exchanges
N (100 lines to 10,000 lines)

_..i 1.1 introduction

Digital electronic exchanges are vné of the essential components of public

iclecommunication networks providing the basic telephone and integrated digital services like

i FAX, data transmission etc. Designs are now available which can provide for all possible

zpplications local, transit and integrated local and transit, economically, in almost all sizes

from the smallest to the largest. Some designs are particularly optimal for very small to

‘ medium sized exchanges. Such designs are of special interest to the developing countries with
] lzrge number of rural and semi urban communities.

N In this preliminary project profile an atiempt has been made to explore the
! economics of production facilities for annual output levels of 20,000 to 500,000 lines a year
- ¢ the small and medium sized exchanges.

1.2 Project data and calculations

-

The data, the assumptions and calculations for the project study are presented in
the tables annexed as follows:

Tables 1 and 1A: Financizl periormance projections at difterent levels of annual production.
' ! Table 2: The per line requirements of components and raw materials etc. and their cost.

Tables 3A to 3C: The plant, machinery, testing equipment and infrastructural
requirements for ditferent levels of annual production and the investment required.

Table 4: The manpower requirements and costs at the average annual remyneration in
developing countries, for different levels of annual production.

1.3 Conclusions

The preliminary project study indicates that manufacturing units, down to
annual production levels of 50,000 lines a year, set up in different countries on the basis of
regional cooperation with organizational networking and sharing of knowhow and certain basic
jacilities, could produce and offur exchanges at selling prices comparable 1o the prevailing
international prices and earn a reasonable return on fixed capital after providing for the
interest on borrowed capital and amortization of the fixed assets. The basic financial
performance could be summarised as below:

Filued - Sellinc price ¢ Iixed plant ..
£ interest

millizon i z-cortization

T i . -
Working per line &z
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Table 1
vrzject for possible regional cooperation
menufacture of

Small & Medium sized electronic telephone exchanges

(100 lines to 10,000 lines)
Financial performance
27 gifferent levels of annuel production

No.

Annual production level (lines)>>>

Trzwm i~ e

Costs ez ar gifforenr

.2vels

uss

20K

uss

50K

Uss

100K

l A: Capital requirements
' 1. Fixed assets i,77¢,380 2,133,865 3,068,435
’ ) ) 2. Working Capizal Reguired € 23%
. oI annuai censunc-ion oI coIponents
- l & 15% of manpower expense 328,625 820,850 3,638,775
) B: Production costs
, ' 3. Cost of components 1,280,000 3,200,000 €,400,000
4. Cost of manpowar 57,500 13¢,000 258,500
/’ - r
‘ 5. Cepitel amortizazicn € 122
ROR, & year average life ((.20) 355,876 426,773 613, 687
x
‘ 6. Interest € 10* on working :
Capitel 32,863 82,085 163,878
p . a 7. Factory overneads € 100 of
L N manpower Cost 57,500 139,000 258,500
\\ ‘. l
\y k - 8. Cost of regicnal support including
. royalty, @ 5% for 200K
, l 10% for 50 K and 15% for
10K, of cost of components 192,000 320,000 320,000
. 2. Total cost ¢f producticn 1,975,739 4,306,858 €,014,565
f i 10. Cost of production per line 98.79 86.14 80.15
,i C: Value added tax, selling expenses & profit marcin
' ; 1. Velue Rdged Tax i L0 ¢.38 £.51 8.01
' ! 2. Sellinz Zuperz: (- oz ocest
2% precuctios £.8% £.2l 8.01
1
23
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Table 1 (continued)
Project Ior possible regional cooperation
manufacture of
Small & Medium sized electronic telephone exchanges
(10¢ lines to 10,000 lines)
Financial performance
& diiIferent levels of annual production

Niay Per-iculare nc-c ot r 3 rent ‘o
uss uss uss
13. Profit margin @ 10% of 9.88 8.61 8.01

cost of production
i4. Total selling price/line 128.42 111.98 104.19

D: Profitability

i5. Total Gross profiz 197,574 430,686 801,456
16. Gross profit as t of fixed
assets 11% 20% 26%
24
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Preciezt for possioie regisnal cooperation
manviactiure cf
Small & Medium sized electronic telephone exchanges
- (100 :ipes o 1C,000 lines)

Ll

‘"

Financial performance
at differen: leveis of annual production

hte) Davriciiars c- g O
USs Uss
Annual production level (lines)>>> 200K 500K

A: Capital requirements

_ I. TFixed assets 5,54¢€,798 2,105,790

L8]

Working Capital Requirec € 25%
of znnual consumption of components
& 15% of manpower expense 3,272,825 8,145,800

Production costs

3. Cost ¢ components 12,800, 0C0 32,000,000 * '

am A
w

£. Cost of manpower 485,500 972,000

ol
wn

Capital amortizetion @ 12%
ROR, 8 year average life (0.20) 1,109, 360 1,821,158

Interest € 10% on working
Capital 327,283 814,580

]
o

7. Factory overheads € 100% of
manpower cost 485, 500 972,000

8. Cost of regional support including
royalty, @ 5% for 200K & 500 K
10% for 50 K and 15% for
10K, of cost of components 6£0, 000 1,600,000

¢. Total cost of preductior 15,847,642 38,179,738

-0. Cost of production per line 79.24 76.36

C: Value added tax, selling expenses & profi:t margin

T AT

Adaed Tex T 10 T.e2 7.64
2. Sell:ng Expenss I 10 I zgst
,0f production 7.82 7.64

wre
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»
<
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—
[
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Table 1A (Continued)

Dr-onz o
DXl

=znufacture of

Small & Medium sized electronic telephone exchanges
(2.0 lin2e 22 1,000 lines)

&t TIIZIgIsnl .g¥e. g ¢l

Profit margin & 10% ¢
cost of prccuction

1 Zzr pozzible regional cooperation

Finznciel performance
< el ennual production

Crne- ¢ eI (o

0SS

7.92

Total selling prize zzr iinz To achieve above 103.01

Profitability
Total Gress proliz

Gross profit as : ¢f Iixec
assetrs

792,382

143

uUss

7.64

96.27

3,817,974

42

%
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¥Iir=Il Iir goesible regional cooperaticr ;

manufacture of
Small & Medium sized electronic telephoae exchanges
(10C lines to 10,000 lines)

C .

Component requiremerpts per line

¢

oo

:"\-— y procu r=Tont CQSI

No. Ceomponen: par-i~vizec ate Total

“T

nos gss per Uss

. 1 Capacitors Ceramic 9769 30 1000 293

: 2 Capacitors Zlecirglytic 922 60 10G2 55

: 3 Capacitors DPlacric metalililised 563 60 10CO 34

. 4 Capacitors “Tanruiam 536 150 1039 80

~ 5 Chokes S3 200 ice 186
- 6 Connectors == &¢ 56 600 100 336 '

- 7 Connectors RE6L 252 300 109 1,260

1 8 Crystal Osciiiatore 2 500 100 10

T- 9 Crystzls 88 300 1009 26

10 biodes Generzl Purpose 5330 20 1009 107

. 11 Diodes 15D 121 20 1009 2

12 Diodes 3% 71 100 106 71

13 Displays 15 1000 100 150

. 14 Drives Caertridge 2 100 : 200

7 ‘ 15 Drives Ticooy 2 40 1 80

16 Drives OMTI Contcller 2 80 1 160

. 17 Drives ¥Winchester 2 200 1 400

l 18 GDT 801 120 10¢ 961

- 19 HMC H™WC 458 200 100 1,832

’ 20 BMC Resistor N=tworks 1383 300 1000 415

. ‘ 21 IC's BRAM 16 175 100 28

N 22 IC's Codez 458 250 100 1,145

\§ ) 23 1C's DRzr: 880 100 10¢ 880

N 24 IC's EPROM 104 550 100 572

! 25 IC's ifc devices 300 690 100C 207

\ 26 IC's LE,8Z,HCY 8018 300 1000 2,495

- - 27 1C's Microprocessors 26 700 1000 18

l 28 1C's SRaN 184 175 1000 32

29 10 Devices Prinzers 2 1350 1 300

30 IO pevices Dy 3 100 1 300

31 MDF 50C lines 1 5000 I 5,000

32 Mechanical Cedinets BM/iM 1 150 1 150

33 Mechanical Cedineze 10° 2 130 i 300

34 Mechanics FRamas 8 200 bt 1,600

35 PCB 2-izyer 117 t3 i 1,755

36 PCz {-lzver 40 23 1,400

37 sCa cni:s <§ : 2 204

38 pC2 mIiner g 27 : 400

2% Relays R 571 e 100¢ 537

27 Relavs 2z 454 157 10C 835

N
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Table 2 (continued)

?roject Ior possizie resitnzl cooperation

P P =
n2uracTire o

Small & Medium sized electronic telephone exchanges

(10C lines zo 1{,09C lines)

Component requiements per line

Cv procyreme—- COST

No.  Componen garticslare Rate Toteal

nes, USS per USS

£1 Resistors Metal Film cgRs 10 100G 97
£2 Resistors wWirewound €3 20 1000 1
£3 Transformers Line 522 200 100 1,044
24 Transformers Crhers 25 200 16C 250
43 Transistors Generzl! Purpcse 1279 150 1000 162
46 Transistors Power c7 390 100 2,916
47 Transistors Switching 39 100 100 39
48 Tranzil 37 <00 1000 55
49 Voltage Regulzzors 187 350 100C 69
3% Cable assemblies 121 500 100 605
31 Miscellaneous items (set) 1 103¢ 1 1,000

Totzl per system (42C lines + 64 trunks) 30, 296

Per line & trunk (distributed over 484 lines

and 64 trunks)

28

US$ 64
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- 2. Device testars Icr: *
. ‘ a) Active discreze cevices I 2 15,000 15,300 30, 000
) b) Transformers 1 1 15,000 12,300 15, 000
c) Relays i 1 5,500 5,200 5,500
l d) Hybrid Micrc Circuits 1 1 1,300 1,300 1,300
e) IC's TTL & 4GS i 2 600 800 1,200
f) IC's-Universzl 1 1 60,000 €0, 300 60, 000
| S g} Codec (P) 1 1 25,000 25,300 25,000
| ‘ h) LSI's 1 1 3,500 3,300 3,500
i) Memories 1 1 1,500 1,300 1,500
v - j) Crystals )3 1 7,000 7,900 7,000
! k) Linear IC's 1 1 20,000 20,200 20, 000
- 1) IC hanclers 1 2 17,000 7,000 14,000
_ j. 3. Miscellarecus 1 1 15,000 15,990 15, 000
' W ‘ Total 183, 900 221,500
X\ .
‘ \ ! B. Card Assembly-Kitting
\ . 1. Lead Forming Machines:
| a) IC Preforming Machines 1 1 3,000 3,000 3,000
| ) ! b) Axial type comp. crop/ 0 0 .
| v form machines 1 1 2,000 2,000 2,000
¢) Radial type come. Crop/ 0 0
Form machines 1 i 2,000 2,000 2,000
. d) Universal Comg Preparat- 0 0
' ion Machirnes 1 1 3,000 3,200 3,000
} _ e) Radial super iic Zor (d) 1 1 1,000 1,500 1,000
l' 2. Comp. Counzinc Mic's 1 1 1,000 1,900 1,000
| i 3. Tape Dispensers M 2 500 200 1,000 ’
4. PC3 DIfget lzrginc M/cC's L 1 1,000 1,260 1,000 -
L : ' 3. Others 30 1,000
Total 14,0C2 15,000
|
i i
l ,
E '
| % oy
| ) i 20 r?
v b »
- - -

¢ -

I

~— - - -

Table 3A
rsiect Zor possible regional ccoperatlicn
manufacture of
Small & Medium sized electronic telephone exchanges
(100 lines to 10,000 lines)
Infrastructure, Plant & Machirery
Zzgez on cure assembly & testing bdasis

"W

oy 2ovr=i~-l 2w Quzng i."“' Cost/ T NS
2z oo ot

Annual production (lines)>>> 20K SOK 20K SOK

A. INCOMING INSPECTION

1. RLC Meter H 3 7,500 7,200 22,500
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Table 3A(continued) '
srciject Zor ocssible regional cooperaticn :
mznufzcture of -
Small & Medium sized electronic telephone exchanges 3
’ (100 lines to 10,000 lines) |

infrastructure, Plant & Machirnery

=T Cn pure assemdly & testing bas:is

‘_TQ Pzv=<rnizire ~meane Sexr COSC.’ Tr==1 (‘QSI
2o _no Unip
Uss Uss Uss
Annual production (lines)>> 20K SOK 20K S0K

C. Card Assembly & Wave soldering

1. Semi 2:ico Machines £ 8. 20,000 &0, 00C 160,000
2. Manual Staticns 8 A 1,500 12,000 24,000
3. Convevcr belt systems

per 1C sterions H 2 2,000 2,00¢C 4,000
4. Loadeg 2C3 Comczrzzcrs 4 2 3,000 o, 000 6,000
5. Vacvum Torming Mzcoines : 1 7,000 7,000 7,000
5. Wave Scicdering “zznines 1 1 15,000 13,000 15,000 )
7. Aqueous cieszners : 1 15,000 ~3,000 15,000 '
8. Main feacd Trimminc Msic's B 1 7,000 7,000 7,000
¢. DI Weter Plant i 1 7,500 7,500 7,500
10.Rework Station 2 4 1,200 2,400 4,800
i1 .Others Lot Lot

Total 181,900 280,300

D. Final Card Assembly
1. Autometor Lever Press 1 1 200 200 200 :
2. Rivetting Gun 1 1 250 250 250 ;
3. Insert Machine 1 1 200 200 200
4. Power Screw Drivers 1 2 200 200 400
S. Flat Cebles/Connector

crimps 1 1 150 150 150
6. Thermal strippers 1 1 100 100 100
7. Pneumatic vices S 10 150 750 1,5C0
8. Manual Torque Scraw

drivers 1 1 S0 < 50
2. Hot Air Blowers I 1 100 100 100
~0.0thers Lot T

L
Total 2,000 2,950
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Small & Medium sized electronic telephone

Infrastructure,

e Dow— " ~1l2we

[ - EER0sS SN - S -

Annual production (lines)>>

n

. Dedicatec H/W Tester
- Logic ?robes & Pulsers
Oscilloscopes
. Multimeters
. Gang Programmers & Eraser
. Terminels
. PSU's
. B¥ Testers
C¥ Testers
,.BM So2k Testers

L) =
.

Mthl aM Soak Testers

Ty

m

LR
bed

R ework S:atlons

Hl-‘l-'i*’"b-‘\b@‘dd\ul

l\hut\)l—‘ﬁ'
U)()

17.IBM PC/AT'S

18.132 coilumn printers

19.80 celumn printers

20.CAD stations & accessories

21 .1IBM PC Software

22 Micro Vax II cluster or
ecuivalent

23.Micro Vax accessories

24 Micro VAX Software

25.Televidec systems

26.UPS (50 XVA)

27 .Miscellaneous (set)

- IN-PROCUCTION TESTING & SOSTWARE PROGRAMMING

Table 3k (continued)
rrcject Ior possible regicnael cooperation
manufacture of
exchanges
(100 1lin=s to 10,000 lines)
Plant & Machinery
" Raced or. pure a2ssemtliv ¢ testing basis
zaan-i-v  Cost/ ~z-al Cost
pe _n¢ Unip
Uss _ Uss ogs
20K 50K 20K 50K
€ i€ 3,000 24,CCC 48,009
4 & 725 Z2,¢0C 5,800
4 8 3,000 12,002 24,000
8 i3 150 1,20¢ 2,250
1 1 7,000 7,0CC 7,000
S 18 500 4,35CC 9,000
e 8 300 1,202 2,400
P4 3 10,000 20,CeC 30,000
1 110,000 10, Cc2C 10,000
1 : 50,000 56, 907 50,000
1 i 50,000 50, 0CC 50, 000
1 Z 7,000 7,CCT 14,000
1 i 30,000 30, C2C 30,000
2 2 1,500 3,00¢ 3,000
12 25 1,200 14, £6C 30,000
2 5 1,500 3, 00C 7,500
2 4 4,000 8,000 16,000
3 o 800 2,200 4,800
3 o 400 1,26¢C 2,400
1 1 8,000 8,000 8,000
1 1 5,000 5, 000 5,000
0
1 1 100,000 100, 000 100,000
1 1 12,000 12,000 12,000
1 1 75,000 75, 00¢C 75,000
1 2 20,000 20, 00¢ 40,000
3 1 30,000 30, 007 30,000
1 1 100,000 100, COC 100,000
Total 601, 800 716,150
31
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Table 3A(continued)
trzszzt Zor possible regicnal cooperaticn
manufacture of
Small & Medium sized electronic telephone exchanges
(106 lines to 10,000 lines)
* Infrastructure, Plant & Machinery

tizzo or pure zssembly & testing Dasis
e Dawe=:i~:-lzwc m-‘arv-ixx Cost/ Te-z1 Cost
no _no Unit
Uss Uss Uss
Annual productior (lines)>> 20K SOK 20X 50K
F. Rack Assembly kitting
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Dowsr cadlie cuUTIar B 1 250 250 250
Precsiiz ingeriing Mic's 1 1 1,000 1,000 1,000
Insserticn forcs conirclle 3 1 500 500 500
Rezenticn Icrzs zsnzoller 1 1 500 500 500
Cornacic~ ragalising 0 0

tocl set

Crizpinc jewe
.Butc fesding crimpint M/c
.Hot &ir dlower Zun

.Others Lot Lot

500 500 500
250 250
250 250 250
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500 500 500
100 100 100
100 100
1,000 1,000 1,000

250 250 250
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Total 5,200 5,200

Final Assembly & Wire wrapping

. Automatcr Lever prasses

. Torgue contro. zsvice

. Powsr screw grivars

£ sorts 150 150 300
200 200 200
250 250 250

250 250 250

et bt e et s
L

Soldering gur 250 250 250
Torque scrawerivers 22 0 0

[

150 150 150

[}

guns 3 z 100 300 500
Cetie s27 tTeeoi: nesnine i 1 350 350 350
Virgooinzg »ol. TesTtar i 200 260 200
.Test Unit fnr Tivzs 0 0
& T.uZs - . £00 400 400
LREZA o TriLilius z 4 400 e 1,600
Cinerz e el 5CT 500

Total 3,800 4,950
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Table 3A(continued)
vrciz=ct Zor possible regional cooperation
manuiacture of
Small & Medium sized electronic telephone exchanges
{10G lines tc 10,000 lines)
Infrastructure, Plant & Machinery

Tz:zo on curs assevitly & testing basi
No, Parziculare guanzizy Cost/ TotE
nc _no Unit
UssS 59 uss
Annual production (lines)>> 20K 50K 20K SOK

#. System integration, Simulation Tests, & Heat
Runs of Critical Modules/blocks

pt

. System Integrzillnh

pPlatforms 1 1 100,000 100,000 100,000
2. Trunk Czli generzzors 1 1 10,000 10, 000 10,000
3. Subscriper Cell csner-

ators 1 1 10,000 10,000 10,000
4. Burn-in equipment 1 1 10,000 16, 000 10,000
5. Interface cables & Misc

Equipment Lot Lot
€. Test equipment, sditware,

p.C.'s,orinters =IC 1 1 100,000 100,000 100,000

Total 230,000 230,000

I. INFRASTRUCTURE
1. Land (00C sqg. m.) 10 10 1 10,000 10,000
2. Buildinc (006 sc. m.) 1 1 100 100,000 100,000
3. Eiectrical Inszn

(FOR 000 SQ. M.) 1 1 20 20,000 20,000
4. Environmental {ontrol ’

(FOR 00C SQ. M.) 1 1 20 20,000 20,000
5. Compressed Air cistribution

system Lot Lct lot 5,000 5,000
6. Water Supply lot 10,000 10,000
7. Others inclucding handling

and transport aguipment,

overheed cranes s=IcC lot 25,000 50,000

Total 190,000 215,000
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Table 3A(continued)
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Small & Medium sized electronic telephone exchanges

{(12C lines Tz 10,000 lines)
B Infrastructure, Plant & Machinery
. Tazeg o purs assamdliv & testing Ddasi
1]
: TIPSR
i SRS XY
e 2ar-icplarc ~--21 Cost .
JSs Uss
._ Annual production (lines)>> 20K 50K
. A. Machines & Testers etc
| 1. Incoming Inspection 183, 90C 221,500
- 2. Card Assembly-Kitting 14,000 15,600
. 3. Card Assembly § Wave Scld=ring 181, 90C 280, 300
. 4. Finel Card Assembly 2,00¢C 2,950
5. In-Production Testing & Scizwars
& Data Generaticr 601,800 716,150
- 6. Rack Assembly ¥izting 5, 20¢C 5,200
7. Final Assembly & Wire Wrzroing 3,800 4,950
8. System Integraticn,Simulzzlion tasis £7¢C 230,000 230,000
. ' S. Total Machinss & Testers 1,222,60C 1,476,050
3. Incidental expenses, Zreciien &
. Test runs @ 30% cf J 366,78C 442, 815
/ C. Infrastructure, land,buildings ezc 190,000 215,000
t
. Grand Total 1,779,380 2,133,865
d Notes:
' 1. Above assumes internztionzl competitive prices with no local
-~ import duties and other tarif?c,
. 2. For infrastructure ccmparezively lower costs previziling in
; developing countries have pesn zssumed.
. z. Incidental ¢ erecticn expenses inciude about 10% on zccount of
. _:reig'm:, and 20 cr zceoount of erscticr, installation and t-ial  runs,
-atter mostly caerriec by ioczl workerse under supervision cf suppliers'
zngineers.
. ’
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Table 3B
Project for possible regional cooperation
manufacture of
Small & Medium sized electronic telephone exchanges
(100 lines tTe 1C,000 lines)
Infrastructure, Plant & Machinery
. Basagd on pure assembly § testing basis

No Dar-izulars quanzity Cost/ . Tzzzi s
- . .
ne oo Uss uss Uss
. Annual production (lines)>>> 100K 200K 100K 200K
A. INCOMING INSPECTION
. ' 1. RLC Meter 5 9 17,500 37,5%9 67,500
- 2. Device testers icr:
v e a) Active discrete devices £ 8 15,000 60, €00 120, 000
l b) Transiormers 1 2 15,000 15,0090 30, 000
c) Relays 1 2 5,500 5,500 11,000
d) Hybrid Micro Circuits 2 3 1,300 2,500 3,900
. e) IC's TTL & CMCS ¢ 7 600 2,200 4,200
f) IC's-Universal 1 1 60,000 60, 000 60, 000
g) Codec (P) 1 1 25,000 25,000 25,000
. h) LSI's 2 3 3,500 7,000 10,500
< l i) Memories 2 4 1,500 3,000 6,000
j) Crystals 1 2 17,000 7,080 14,000
k) Linear IC's H 2 20,000 20,0090 40,000
' ‘ 1) IC handlers 4 7 1,000 28,000 48,000
: 3. Miscellaneous 1 2 15,000 15,000 30, 000
g ‘ Total 288,000 471,100
‘\l B. Card Assembly-Kitting
l 1. Lead Forming Machines
| 2) IC Preforming Machines 1 2 3,000 3,000 6,000
. -~ b) Axial type comp. c<rop/
! form machines : 1 2 2,000 2,000 4,000
c) Radial type comp. Crop/
Form machines 1 2 2,000 2,000 4,000
d) Universal Component Preparation
. Machines 1 2 3,000 3,000 6,000
e) Radial super jig for (d) 1 2 1,000 1,000 2,000
2. Comp. Counting M/c's 1 2 1,000 1,000 2,000
' 3. Tape Dispensers 3 6 500 1,503 3,000
4. PCB Offset Marking M/c's : 2 1,000 1,000 2,000
Z. Cthers ot Lzt 2000 3,000
' Total 16,500 32,000
‘ 25
! -
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Ji Table 3B(continued) )
g vro-zot Ior possible regicnal cogperat ion
4 rmanufacture of .
i Small & Medium sized electronic telephone exchanges
; (10G lines to 10,000 lines)
;' _Infrastructure, Flant & Machinery 2
{ Szsed on pure assembly & testing basis :
- N2, quantiry Cosc/ Tazz Zost
i o
no no Uss uss Uss
. Annual ‘production (lines)>>> 100K 200K 100K 200K
C. Card Assembly & Wave soldering
l 2. Semi Auto 'u:c:*;':es 15 3¢ 20,000 300, O0CC 600, 000
Z. Manual Station 33 66 1,500 49, :0C 9¢, 000
- 3. Conveyor belr. sysne.ms
l per 16 stations 5 ¢ 2,000 10, GOC 18,000
' ¢z . Loaded PCB Compzratcrs 4 8 3,000 12,000 24,000
‘ 3. Vacuum Forming Machinec 3 € 7,000 21,00¢C 42,000
: l 2. Wave Solderinc Mazchines 1 2 15,000 15, 60C 30, 000
T . Aqueous cleaners 1 2 15,000 15,000 30,000
£. Main Lead Trimming M/C's 2 ¢ 7,000 14,000 28,000
. . DI Water Plant H Z 7,500 7,30¢C 15,000 .
! 10.Rework Station & 5 1,200 9, €00 18,000 '
ii.Others Lot lot 10, 00C 22,000
] l Total 496,600 990,000
D. Final Card Assembly -
’3 ' 1. Automator Lever Press 2 3 200 400 600
’ 2. Rivetting Gun 1 2 250 2506 500
3. Insert Machine 1 1 200 200 200
; ! 4. Power Screw Drivers 3 5 200 600 1,000
Y 5. Flat Cables/Connector
crimps 1 il 150 150 150
. ' 5. Thermal strippers 1 2 100 106 200
' 7. Pneumatic vices 19 20 150 2850 3,000
8. Manual Torque Scraw
- drivers 1 2 50 3¢ 100
l %. Hot Air Blowers 1 z 100 10¢ 200
-, i0.0thers Lot Let 30¢ 1,000
: ' Total 5,200 6,950
7 -
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1 Table 3B
}l Trcohiect Ior coselilnle rETIsnil IOTP8ratiih
! manufacture ¢
) Small & Medium sized electronic telephone exchanges
i (100 lines te 10,000 lines)
Il Infrastructure, Plant & Machinery i
' ‘..l Ne., Parciculers Tuantic Cosz/ Toozl Cost
l Annual production (lines)>>> 100K 200K 100K 200K
l E. IN-PRODUCTION TESTING & SOFTWARE PROGRAMMING
t . 1. Dedicated H/¥W Tester 32 8¢ 3,000 ¢z,000 192,000
2. Logic Probes & Pulsers it 23 325 12,600 25,375
N l 3. Oscilloscopes i 25 3,000 42, 000 105,000
. 4, Multimeters 3C 60 isC 2,500 9,000
5. Gang Programmers & Zrasers 2 3 7,000 i£,0G6 21,000
' 6. Terminals 3570 300 17,3500 35,000
7. PSU's 1L 30 2900 Z,5CC 9,000
8. BM Testers s & iC, 000 sz,008 90, 000
S. CM Testers 1 1G, 000 14,000 10,000
. ' 10.BM Soak Testers i 3 5C,080 5C, 088 150, 000
11.Mulri BM Soak Testers 1 1 5(,000 3%, 000 50,000
12 _MICE 4 g =, 000 2%, 000 56,000
\ ' 13.MDS i i 36,000 32,000 30,000
14 _Rework Stations 3 o 1,500 £,500 9,000
15.IBM PC's 5C :0C 1,200 £C, 008 120,000
. 16.IBM PC/XT's c 1g ., 200 33,500 27,000
: ] 17.IBM PC/AT's & 16 £,000 32,000 64,000
1\ N 18.132 column printers 13 22 £00 £,800 17,600
\‘\‘ : 19.80 column prinzers 1 22 290 £,2400 8,800
’ 1 20.CAD stations & accessories 2 3 g, 000 1¢,000 24,000
21.IBM PC Software 1 1 5,000 Z,000 5,000
. 22.Micro Vax II cliuster or
l equivalent A 2 100,000 10¢,000 200,000
23.Micro Vax accessories 1 2 12,000 12,000 24,000
24 Micro VAX Software 3 1 7%,000 7z,000 75,000
25.Televideo systems 3 & 2,000 £C,000 120,000
l 26.UPS (50 Kva) 3 > 3C,C00 37,008 30,000
' 27.Miscellaneous (set) z 1 1QC, 000 1CC, 000 100,000
: ' Total 935,300 1,606,775
i ’
1.
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: Table 3B (continued)
. T:o322t Zor possible recicnal cooperation ’
. manufacture of A
T Small & Medium sized electromic telephone exchanges
(100 lines to 10,000 lines)
: Infrastructure, Plant & Machinery ‘
Riged on pure assembly & testing basis i
L:;‘ Dow=irm:-izwe Q"I:rw- e Zost/ TC':' Jofel te '
| Unit
oo DS Uss Uss Uss .
' Annual production (lines)>>> 100K 200K 100K 200K
T. Rack Assembly kitting
' I . Power ceble cutlter , 1 1 250 25¢C 250
. Pressfit insertiing ¥/C'S i 1 1,000 1,00¢C 1,000 '
N Z. insertion force ccairoller 1 3 500 306 500
1 Z. Retention force ccrniclier 1 1 500 500 500 ’
Z. Connector repairinc 0
tool set i 1 500 50C 500
! z. Sleeve marking machine 11 250 250 250
~. Wire prefeed systerm 2 3 250 50C 750
:. huto twisted peir cut/ 0
ro strip machines 1 3 500 508 500 :
‘ ¢. Crimping tool 1 1 100 106 100 '
_C.Crimping jaws 1 1 100 i0C 100
. ~:.Auro feeding crimping M/cC's 1 1 1,000 1,006 1,000
) ‘ 12.Hot air blower Gun 2 2 250 500 500
- 13.0thers Lot 1,00¢C 2,000
= ‘ Total 6,700 7,950
' .
x ' G. Final Assembly & Wire wrapping
- ‘ 1. Power screw crivers
. of sorts 4 6 150 60C 300
2. Automator Lever presses 1 2 200 200 400
' l 3. Torque control device 1 1 250 250 250
4. Rivetting gun 1 1 250 250 250 .
Z. Soldering gun 1 1 250 25¢C 250
£. Torque screwdrivers of
. SOrts 1 2 150 150 300
' 7. Eir contrcllec wrapring
_ guns 10 20 100 1,00C 2,000
- ‘ :. Cable set testing mzchine 1 1 350 35C 350
: :. Wrapping Pull cIif taster : 1 200 20¢C 200
2 1l.7esz Unit Igr Joras '
D o & plugs - - 400 430 400
-- ZazCKk Trilleve z bR 400 2,C3¢ 4,000
H (l.Cliners o2 jited L, 20 2,000
l Total 6,650 11,300
g
¢
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Table 3B(continued)

manufacture of

Small & Medium sized electronic telephone exchanges

{(10¢ lipes to 10,000 lines)

Infrastructure, Plant & Machinery

S22EZ I pure gssenbly & testing

No, Parriculave Quantity Cost/

. !m i
no oo uss

Annual production (lines)>>> 100K 200K

H. System integration, simulation tests,
and heat runs of critical modules

1. System integrz:zion

Platforms H 2 100,000
2. Trunk Call geperazreors 1 2 10,000
3. Subscriber Czll! gens-ators 1 2 10,000
4. Burn-in equipmen: 1 2 10,000
5. Interface cabies & Misc

Ecuipment Lot lot
¢. Test eguipmen:, sof:ware,

D.Cc.'s, printers ets 1 2 100,000

Total

I. INFRASTRUCTOURE
1. Land (000 sq. m.) 20 50 1
2. Building (000 sg. m.) 2 4 100
3. Electrical Instn

(000 sg. m.) 2 4 20
4. Environmental Controcl

(000 sq. m.) 2 4 20
5. Compressed Air disrribution

system Let Lot lot
6. Water Supply Lot lot
7. Others including harndiing

and transport ecuipment,

overheac cranes est¢ Lot lot

Total

39

bzsls
Tz T st
100K 200K
i0G, 000 200,000
10,000 20,000
iC, 000 20,000
10,000 20,000
10, C00 20,000
100, 00¢C 20C, 000
240,000 480,000
20,000 50,000
200, 000 400,000
40,000 80,000
40,000 80,000
16,000 26,000
15,000 25,000
150,000 200,000
475,000 855,000
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Table 3B(continued)
or pcssibie regional cooperation
manuiacture of
Small & HMedium sized electronic telephone exchanges
(10C :inpes zc 1C,000 lines)
Infrastructure, Plant & Machinery

o~
Prcesc

IR
(&0

2zsg2g gn pure zssemzlyv & testing basis
No Dzv‘icn‘avr op:_is C t
uss Uss
Annual productior (lines)>>> 100K 200K 100K 200K

A. Machines & Testsrs

1. Incoming Inspeczion 286,000 471,100
2. Card Assembly-Kiztirg 16,500 32,000
3. Card Bssemtly § ilave Soldering 496, 600 990, 000
4. Final Card Assemdbly 5,200 6, 950
S. In-Procuction Testing & Sclitwere
& Data Generaticn 235,300 1,606,775
6. Rack Rssembly Kitzing 6,700 7,950
7. Final Essembly ¢ Hire Wraopinc 6, 650 11,300
8. System Integreticrn,Simuleticn TesIts elc 240,000 480,000
9. Totel Machines & Testers 1,994,950 3,606,075
10. Incidentzal evpenses, Erection &
Test runs @ 30~ cf J 598,485 1,081,823
11. Infrastructure, land,builcings etc 475,000 855,000
Total 3,068,435 5,542,898

Notes:

1. Above assumes international competitive prices with no local
import duties anc cther tariffs,

2. For infrastructure comparatively lower costs prevailing in
developinc countriss nave been zssumec.

3. Incicdantal & 2reciion expenses include about 10% on account of
freight,  2nd 20° 2o account of erecziion, installation anc trial runs
lat;er mosTiy carriga py local workars under supervision of suppliers'’
engineers.
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"Zazez on pure zssextiy & resting basis
" un Dar-iculave Cuznrity Cost/ ~stal
Uss 33
' Annual ‘product,ion {(lines) S00K 500K
A. INCOMING INSPECTION
‘ 1. RLC Metars : 1€ 7,500 122,000
. 2. Device testers for:
N e) Active Ziscrete aevices 1 15,000 217,000
l b) Transfcrmers 3 15,000 72,000
¢) Relays z 5,500 27,500
d) Bybrid Micro Circuics £ 1,300 ~,800
‘ e) IC's TTL & CMOS 18 600 <, 600
I) IC's-Uriversel A 60,000 6,000
g) Codsc (2) Z 25,000 £Z,000
, n) LSI's g 3,500 2,000
| l i) Menories 2 1,50C z,000
) y-yS’a‘s 3 7,000 Z2-,000
k) Linear IC's 3 20,000 £,000
i 1) IC hanciers 16 7,000 112,000
3. Miscellzneous 3 . 15,000 £32,000
Total 846,900
N
,g : B. Card Assembly-Kitting
' 1. Lead Ferming Machines
. a) IC Preforming Machines 3 3,000 ¢, 000
- b) Axial type comw. crop/
! form machines 3 2,000 €, 000
g ¢) Radial :type cemp. Crop/
rorm mechines 2 2,000 £,000
d) Univers:z: Comp Pragaration
] Machines 3 3,000 2,000
2) Redial super 3ig fzr (d) : 1,000 z, 000
, 2. Comp. Counting M/co's 3 1,000 :, 000
. 3. Téeps Dispansers iT 500 z,000
:'. PCZ Qifzst Maryinzs M/c'c z 1,000 2,000 ’
‘ . Titers ot :,000
‘ Total 4€,000
3
' 41 e
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Table 3C

c:
-

mznufaziure of

o:& regional cooperation

Small & Medium sxzed electronic telephone exchanges

(10C iines te 1C, 000 lines)
Infrastructure,

Plant & Machinery
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Table 3C (continued)
Prizelt I2: zirgclinle reglional cooderzlicn

zanciacture of
Small & Medium sized electronic telephone exchanges
1G,200 lines)
Plant & Machxnery

l\-;\ _lnEs 1T
Infrastructure,

o mr e e zegm~m Y
o JI. JJXIT ZEEETLL

-

»

e

A Dar-i--":_"c Toant o Cost/
= T

Annual production (lines) S00K
C. Card Assembly & Wave soldering
1. Semi Auto Machines 3E 20,002
2. Manual Stations 32 1,500
3. Conveyor b=2lt svstenms

per 10 stations 11 2,000
£ . Loaded PCB Compeéraiors i0 3,000
2. Vacuum Forming Mzchines 8 7,000
¢. Wave Soldering Machines 2 15,000
7. Aqueous clezners P 15,000
5. Mein lLeac Trimminc M/2's 5 7,000
¢. DI Water D‘an_ Z 7,500
~0.Rework Statior. 1E 1,200
I Others 10%

Total

D. Final Card Assembly
1. Automator Lever Press 5 200
2. Rivetting Gun 3 250
3. Insert Machine 2 200
4. Power Screw Drivers 8 200
3. Flat Cables/Conneztor

crimps 2 150
5. Thermal strippers 2 100
7. Pneumatic vices 20 150
2. Manual Torque Scrsw

drivers 2 50
>. Hot Air Blowers Z 100
~0.0thers ot

Total
62

fot w}

[N

0¢
a0

O'J

(lll'\

2z,000
32,000
32,3000
22,000

I- AAan
_«v., vul

it L\.O

12,000
22,00

32,400

1,235,000




Table 3C (continued)
rruiet Io:r Tizziile regionel cocperezion
m=neiacture of
Small & Medium sized electronic telephone exchanges
(i0C Limss zo 1C,00C lines)
Infrastructure, Plant & Machinery

TON

zTeZ I TuTe zIzemzly & testing bzasis oy
- ‘ No. Dar-iguizre SuanTizy Cosz/ Tczal
n- T T
l Annual production (lines) 500K SO00K
' E. IN-PRODUCTION TESTING & SOFTWARE PROGRAMMING
1. Dedicated H/¥ Tes:zer 11t 3,000 . 32,000
~ l 2. Logic Probes & Pulsers 5¢ 725 3¢,250
3. Oscilloscopes 7z 3,000 225,000
- £_. Multimeters 12¢ 150 1£,000
5. Gang Programmers i Zrasers K] 7,000 2:,000
l €. Terminals 1i¢ 500 £5,000
7. PSU's €C 300 1E,000
€. BM Testers 1 10,000 18C, 000
. l S. CM Testers z 16,000 2G, 000 ;
7 10.BM Soak Testers 2 50,000 26¢, 000
11.Multi BM Soak Taszers Z 50,000 10C, 000
12_.MICE 1€ 7,000 112,000
A ' 13.MDS : 30,000 3¢, 000
14 Rework Statiocns iz 1,500 18,000
15.IBM PC's 16C 1,200 192,000
' 16_.IBM PC/XT's 3z 1,500 54,000
il? 17.IBM PC/AT's 2z 4,000 104,000
N 18.132 column printers 134 800 3E,200
A\ ‘ 19.80 column printers 3< 400 14,400
20.CAD stations & accesscries £ 8,000 28,000
| 21.IBM PC Software H 5,000 5,000
. S m 22 .Micro Vax 1] clus:ter cor
'I' equivalent 2 100,000 508, 000
23_.Micro Vax accesscries 3 12,000 6C, 000
24 .Micro VAX Softwars 1 75,000 72,000
1 25.Televidec systems z 20,000 12¢, 000
2€.UPS (50 KVA) H 30,000 32,000
Z7.Miscellanegus (se7) - 100,000 1G6¢, 000

Total 2,700,850
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‘ Table 3C (conitnued)
: rrcject Ior poscible regilné. cocperation
' mancfacture ol
' Small & Medium sized electronic telephone exchanges
(10CG iines tc 1C,300 lines)
. - Infrastructure, Plant & Machinery
,‘ Tzzec oo pure zssambly 4 TEIling sasis
“‘. NC 2arriculiars Suantity Cosz/ Tszel
ne Unic e
Uss ]
. Annual production (lines) 500K 500K
F. Rack Assembly kitting
. 1. Power cable cutzer 1 250 250
- Z. Pressfit inserting M/C's 2 :,000 2,000
3. Insertion force controller 1 500 500
‘ 4. Retention force contoller 1 500 300
3. Connector repairing 0
ool set 1 500 300
. 5. Sleeve marking machine 1 250 250
7. ¥ire prefeed system 5 25C Z, 250
£. huto twisted pair cut/ 0
. . strip machines 1 500 500
¢. Crimoing tool 1 100 100
10.Crimping jaws 1 100 100
1i.Autoc feeding crimping M/C's 1 1,000 :,000
. ' 12.Hot air blower Gun 2 250 500
! 13.0thers Lot £,000
. Total 11,450
4 G. Final Assembly & Wire wrapping
. 1_ Power screw drivers
~ of sorts 10 150 3,200
. Z. RAutomator Lever presses 2 200 400
. 3. Torque control device 2 250 500
4. Rivetting gun 2 250 500
5. Soldering gun 2 250 500
. 6. Toroue screwdrivers oif
sorts 4 150 300
7. Rir controlled wrapping
cuns 40 100 £,000
) . £, Caczle set testing machine 1 350 330
! ¢. Wrapoing Pull cii tester i 200 200
N "o oe fjmir Faw Cavag
4 ‘ L DIugs : 0C 200
. Ll.Ezzk Trellspe 23 400 -, .00
Jl.lners ald Y
. Total 23,950
]
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Annual production {lines) SO00K
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. Trunk Call generators

. Subscriber Call generators
. Burn-in equipment

. Interface cables & Misc

=g

Table 3C (continued)

Prciect Icor pocsircle regional coopsratlion

manufacture ol

Small & Medium sized electronic telephone exchanges

(100 lines to 10,000 iines)

- Infrastructure, Plant & Machinery H
zs=2 on pure assembly & tasting basis

System integration, A simulation tests,
and heat runs of critical modules

. System Integration

Platforms 100, 000
10,000
10,000

10,000

wwnnon

Ecuipment lot

. Test eguipment, soitware,

£.C.'s, printers etc 3 100,000
Total

INFRASTRUCTURE

. Land (000 sqg. m.) 50 1
. Buildinc (000 sq. m.) 8 100
. Electrical Instn

(000 sq. m. buiiding) ] 20

. Environmental Contrel

(000 sq. m. buiicing) 6 20

. Compressec Air distribution

system lot

. Water Supply lot
. Others including handling

and transport equipment,
overheac cranes etcg lot

Total

Tczal

50¢, 000
5¢, 000
5¢, 000
3¢, 000
56,000
3¢2,000

980,000

5¢,000
80¢, 000

16C, 000
12¢, 000
3,000
25,000
30C,000
1,490,000
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Annual production (lines) SOOK
. 2: Mechinss & Teszz=re
— > . Incoming Inspscticc
Z. Card Assembiy-X
3. Card Bssembly ¢ &
2. Final Card Assemziy
2. In-Procductionrn Tasting ¢ Softwere

& Date CGeneraticr
Rack ARssembly ¥Izzing

7. Finel Rssemdly ¢ Wirs ¥rzpping
2. System Integretiorn,3imulaTisn Tesls erc
2. Tcizl M=cnines & Testers

C
(B}

Incidental expenses, zraction &
Test runs @ 30 ¢f J

(@]

. Infrastructure,lanz, beilcéings erc

..

Notes:

- i. Above assumes :nternztional competitive prices witr no local
import duties anc otnar tzariffs
Z. For infrastruciurz compzratively lower costs preveiling
developing countriag =

3 Incidantal ¢ =-aziiin exgenssc include about 10% on  account
Zreight, =zand Z{ =z:. zzzzunt i srection, instal Latwon ard zrial
_ctter moszly carriec 2 _2cal worxers under supervision oI suppllers'

2ngineers.
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i~

(&)

yo-

Table 3C (continued)

coooeraT ol

Cost/
”n*’_’

2

Total fixed investment

Small & Medium sxzed electronzc telephone exchanges

ICL ilinss e 10,000 lines)
In v'ast.r:uct:ure, Plant & Machinery
= = surs zssemblv & testing basi

" - -

- -t

Late ¥ 2
it aa

500K

[+ 2]
[FE R

-

[ LN 2 I3 EY
-
OO \Ww
WOoOoo
OO0

y—
-
N

-

-

2,73%,850
11,250
22,950

98¢, 000

5,82%,300

1,75¢,590

[¥1]
(42

1,42¢,000

9,101,890
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Table 04
vr:-zot Ior regignal cooperatich
manufacture of
Small & Medium Sized Electronic Echanges
Estimate of manpower COStS

drnv A~ SSaeme-

tor oifizreatr -svels of annual productlon

(Bz avsrage -3 oravailing manpower COSUS in devzloding count
SIoiITy Mznoowar requirsmsnie oY
1 < } -igrs ieye
Qf ann“a? p[_QQ“""?‘.Q"‘

Annual Prcduction (lines) 20K SOK 100K 200K S00K

No. ¢I czrds Sreoguced

Mginher =sargcs | 160 800 1600 3200 8000
Rezular 3darcs 3140 15700 31400 62800 337000
Cniig Zsares 1360 6800 13600 27200 58000
Total 2660 23300 46600 ©€3200 233000

Daily progucticn ¢ carc

h

n

(256 workingc oavs ; year)
cTher Z2sarces 0.54 3.20 6.40 12.80 32.00
Recular zsares 12.5¢ 62.80 125.60 251.2G 3528.00
Child Rozrds 5.44 27.20 54.40 10£.80 272.00
Tciel 16.6% ©3.20 186.40 372.80 232.00

Manpower

Requirement

Skillec Operestives

a) Preparation ol
Components

Mother Boards
Regular Boards
Chilc Boerds

.04
.70
.14

0.40 0.80 2.00
15.70 39.25

[oNaNo i)
MmO WwWwoe
W NON
oo
-J
[o:]
wn

Toza: .96 9.61  19.22 48.05
b) Stuffing of
Component
Recular Boards 3.14 15.7C 31.40 62.80 125.60
Zhiic 3ceras 1,13 1.15 1.15 1.15 1.15
ToTzl £.2¢ 16.85 32.55 63.%5 126.75
Cneck icedec FIZ's ¢.1¢ .25 0.50 1.¢C 2.00
fiave sclcsrinT z.zzning .28 .56 0.50 :.0C 2.00
n8DECT Lo veul .zt .30 .50 1,728 2.00
Titzl ZrrL o ari-orZo - 250 2,00 2.C¢ .00
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. o . ;,.’—.,2 oo

(Rt zvraragsz oI TrsvsllLng TENDIWEI 0SS in devslopinc Count
Nz AoTivity »znpower requirements Zor
riants with verious lsvels
¢ annuel prozuctic:
R Skilied QOperazivec (conilinued)
Z) Functicnal test <F cardge  €.25 2.50 1.00 2.00 .00
z) Rack essemkly ¢.2¢ €.50 1.00 2.00 =.00
n) Rack wiring 2 5 10 20 50
i) Functicnal testing 1 1 2 5 10
%) Miscellaneous 2 4 6 12 20
Tczal 10.951 32.305 64.66 129.17 275.8
Sey 1z 34 65 12¢ 276
2nnual Cost at US 1500 0SS 16500 51000 975000 193500 214000
= Generzl helr i 3 S 10 20
Annual cost & UsS 100C 1000 3000 S000 10000 20000
T: Testers & Supervisors 2 5 10 20 40
Cost € § 2000 ©.e. 400C 10000 20000 40000 €J000
©: Enginesrs 2 5 10 20 40
Cost € S 5000 p.a. USS 10006 25000 50000 100000 2C0000
Z: Sales & Buyers 2 4 8 16 32
Ceost € § 5000 p.a. Uss 10000 20006 40000 80000 1£2000
T Bzzounts 2 3 5 7 12
Cost & § 40CC p.z. USE 2000 12000 20000 28000 33009
z Wanagsrs : : 2 3 3
Cosz &5 BGOD T,z USE 2900 3500 16000 24200 £IC00
b Cznerzl lManzoa: . i i 1 i

Table 04 (continued)
© rzzilnzl cocparatiorn
maruizcture of
Small & Medium Sized Electronic Echanges
Estimate of manpower costs

e =7 znnual productlon

~ - ‘
COST U Y Liluae '-. = - :30
Tozal Manpowsr Tost S ITRCU Ll

I
[e0]

258500
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Annexe 2
A Preliminary Project for possible regional cooperation
for manufacture of
Telephone Instruments

Introduction

™
-

A telephone instrument is an essential subscriber terming! equipment for
telephone service and is usec on all lines whether main lines from the putiic network or an
extension from & privaie branch exchange. Modern electronic instrumen:s are simple in
design and given prope: choice of components can give highly reliable service over long life.
Till recently the signalling between the instrument and the exchange was on what is known as
decadic pulsing. There is however a growing trend towards Dual Tcne Multi Frequency
(DTMF) signzlling. Keeping the transistional phase in view it is desirable to standardise Dial
Pulse/DTMF switchable instruments, eventually to be replaced by purely JTMF type. The
latier type will involve signiiican! savings in component Costs.

The basic manutacture oi telephone instruments involves procurement of
various components, plastic housing and cords, assembly of components on a printed circuit
board an d their soldering. assembly of various items in the housing, terminzation of cords and
final tesling. The whole process is fairly simple. To this however at a later slzage can be added
the production of moulded parts like housing etc.

In this preliminary project profile an attempt has been made to explore the
economics of production facilities for annual output levels of 10,000 to 290,000 pieces of
telephone instruments 2z ysar.

2.2 Project data and -lculations

The datz, the assumptions and calculations for the project study are presented in
the tables annexed as follows:

Table 1 : Financial performance projections at different levels of annual production.

Table 2: The per'le!ephone set requirements of components and raw materials etc. and their
cost.

Tables 3A to 3C: The plant, machinery, testing equipment and infrastructural
requirements for difterent levels of annual production and the investment required.

Table 4: The manpowe: requirements and costs at the average annual remuneration in
developing countries. ior difierent levels oi annual production.

2
(Xl

.
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5 2.3 Conclusions
The financial results of the preliminary project study can be summarised as beiow: N
Annual Carital Xegc. 2Prcjected Raz= <f return
progucticr Tixag - Szliing price on Zizad plant \
reval Horking Ter set wITer interest
thousand & amc-tization
. inec 118S 1ICS E
z) - 10 127 22.6 10
2) 50 223 18.7 33
200 . 640 17.¢ 60

)

‘.,::_-_ .- - . . ) | ""W’.’J’f“*‘ﬂf"f”f‘
[

Above figures indicate that manufacturing units, down 1o annual production

levels of 50,000 telephone instruments a year, set up in different countries on the basis of :
regional cooperation with organizational networking and sharing of knowhow and certain !
dasic facilities, could produce telephones sets of high quality and reliability, &: selling prices i
comparable to the prevailing international prices and earn 2 reasonable retum on fixed capital

after providing for the interest on borrowed capital and amortization of the fixed assets. The '
economical level could perhaps be stretched down 10 even 20,000 pieces a year. !

’
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Annexe 2 Table 1

Zor manufacture cof
Telephone Instruments
at diffsrent levels cf annual productiion

[}

Projection of Financial performance

[¥3]

A

e} Dozv= r--"zvc Cacve e- o~ G
. A: Production level in thousands of 10 50
: sets per annum
' B: Capital requirements
1. Fixed assets 105,350 123,100
‘ 2. Working Capitel Rezuirecd € 15%
- of annual consumption oI ccmoonents
— & 10% of manpowar e¥panse Z20,8¢3 ¢g, 350C
‘ C: Production ccsts
‘ 3. Cost of components 127,500 637,500
£, Cost of manpswer 17,875 37,250
- 5. Capital amortization @ 12%
ROR, 8 year average lifz ((.20) 21,070 24,620
} 6. Interest € 10> on workinc
; Capital 2,089 g,933
7. Factory overheads € 100* cf
manpower cost 17,675 37,250
8. Cost of regionai support inciuding
royalty, @ 5% fcr 200K; 10% for
50 K and 15% for 10 K of cost
= of components 19,125 63,750
9. Total cost of productiocn 205,134 810,305
10. Cost of procuciicn per csot 20.51 16.21

C: Value added tax,

11. value Added Tax € -20* for 200,

5% for 50K ¢ ril for 10V 0.00 0.81
12, Selling Expensze T {.03% ¢of ccz=z

of produzstizcr 1.03 0.5.
13, Profit margin tOZ

cost of procunnico 1.23 C.51

14. Total selling price/set 22.56 18.64

- o B . . -

200

246,800
393,100
Z,550,000
106,000
49,360

39,310

10,000

127,500
2,978,170

14.89

selling expenses & profit margin

v es
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Annexe 2 Table 1 (continued)
Prciect Izr ragicnal cooperation
fcr manuiacture of
Telephone Instruments
a2t diffaren: isvels oI annual production
Projection of Financial performance

- Dgroici=ve Cogts epg in U2 8
Thece selliing pricac zrs cagparzdle for international prices
for cood cuzlivy, reliszhis e=cc. The prodject mav therelzre be
concigereg viahis. .

A: Annual production level in
thousands of sets per annum 10 50 200

D: Profitability

3. Total Gross prciicz 10,257 40,515 48,909

_Z. Gross profit as % of fixed
assets 10% 33% 60%

52
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BRnnexe 2 Table 2
-rzject for regicnal coopEration
Zor manuizcture of

Telephone Instruments

"Estimate of cost of components for & set
Ne Zzooliooiacs Ne. coy/ -—----—- Frice—-—---
of set Rate Total/set
types no. USS per IS5 2

1. Capacitors, Metz.ized Plastic Film 10 12 50 /000 0.60 4.72
2. Cepacitors, =Zlecirclytic Eiuminiuxm 14 6 80 /000 0.48 3.78
3. Cords, Hanc sst, ccliled : i 500 /000 C€.50 3.94
4. Cords, inszrument, Straight i i 300 /000 0.30 2.36
5. Diodes - 3 9 25 /00C 0.23 1.717
6 F=T z 1 200 /002G 0.20 1.57
7. Hook Switches 1 1 60 /706G 0.60 4.72
8. Mousing Parts Sez cI i3 1 1 2.5 /fsez 2.50 19.68
9. IC's Dialler z 1 400 /00C 0.40 3.15
10.1iC's Spe=z:t. : i 1000 /00C 1.00 7.87
11.IC's Rinzer i : 400 /00C 0.40 3.15
12 .Xeybocard Duch sUTion : 1 100 /0C 1.00 7.87
13.2CB's Sinc.s :ayer 1 1 600 /00C 0.60 4.72
14.Quartz Crystai feciiliator i 1 300 /00C 0.30 2.36
15.R. Button i 1 200 /008 0.20 1.57
16.Resistors, Metel film (0.25w) 28 28 6 /00C 0.17 1.32
17 .Resistors, Metz: film (C.50w) ya 2 6 /000 0.01 0.09
18.Transducers, Transmitter 1 1 600 /00C 0.60 4.72
19.Transducers, Recelver 1 1 600 /000 0.60 4.72
20.Transducers, Ringar 1 1 200 /00¢C 0.20 1.57
21.Transistors £ 5 120 /006G 0.60 4.72
22 .Varistors 1 1 120 /00¢ 0.12 0.94
23.VMiscellaneous set 2% screws,washers

terminals, rubber shoes eic 1 1 0.6 /sex 0.60 4.72
24 .Packing materieals 0.50 3.94

Total/set 70 79 12.71 100.00
Say 12.75

Notes:
1. 2bove prices =zr: czsac i 2 nigh JUEILTY, nighly relizzle DTMZ/
Diz. pulse swilcnarn.- ciellrinilc Telagnons sel.

2 VOlum2e ¢ _2Ng Tern zrrangsmencs
ez e i iz -- ; L] ar =
rez:lc ir sigrificzct savinss. Thie cfan 2f
~-— - ~ £ -~ N - - - - -

aCUznT2gs 0D reEslllisl TLTOErETLIO

53

with suppliers could
& very signifi_zzant

e e
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Annexe

vreject Icor regicnzl

Z¢- manufacture of

2 Table 3A

CooperaTion

Telephone Instruments

reSTMEIT LINS ONLY, RLD

Dwraycmice Tsual

COMDONENTS BOUGHT CUT
204,00C sers 2 vs=ar

Infrastructure,

Plant and Machinery

'T‘:-—n' ha'l Triceg

Davr~n zvc Nr\
uniz
{ss
Hand preparation of electronic components
Cutting & bsndi ng 3ig & tesls for

1tec

exial componente
Culiing & bending
components, sinzi
Cutting device for transistors
Straightening device for IC's
Counting device Ior COmMDONENts
belted

L..l(%

n

Wire link cutter
Compcnent TesTinz & preparation

tebles
Component insertion in PCB

Conveyorised stuifing stations
with stuffing jigs

Wave Soldering

Wave soldering machine 12" size

with cleaning & cutting facility

Soldering frames for above
Inspection & Kepair table

Soldering iren (temp. controlled)

Instrument Assembly

(=)

jig & Tccls for

(S

(o]
- O =

Conveyorised Telepnone set Assemdly

stations
Pneumatic S
Soldering 2

guaorivers
n

30
10
10

Total carried forward

5

4

200

100
200
260

200
50

500

800

15, 000
50
200
50

)

W e
oo

total
_uss

200

100
200
200

200
50

1,000

9,600

15,000
500
200

50

24,000
1,000
500

52,800
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!, j nnnex 2 Table 3A v
3 Trz-z:t Tor rzgional cogperaticn
l :o: menufacture ci
1 Teiephone Instruments
¢ LoeTwzIy LIWT LY, ERLL COMPONENTS BOUGHT OUT )
' Lra~-~=~ic- Toval 200,000 sets 2 year
. . Infrastructure, Plant and Machinery ‘
. \ :
. ‘_l e Towe i~ No, ‘l‘:mjca? pri ces
unit zotal
Uss _Uss
I Brought forward 52,800
E: Testing, labelling & packing
l . Digital _ChR m=ter 1 1,000 1,000
* . 2. Digitel cepaclitentes meles 1 1,000 ,000
2. Digitel preclizion cnmmersr Zor low
Ve ' resistance mezcsurement 1 1,500 1,500
2., 1Insulation rssisteznCe tesier 1 1,000 1,000
) 3. Eigh voltags tsst sJuipment 1 1,500 1,500
£. 1IC,Transistcrs ¢ Clodes cester 1 25,000 23,000
! 7. In-circuit tDoard tester taking upto
: 2048 points 1 15,000 15,000
. Xey boarc T 1 10,000 10,000
e ¢, Hook Swizch LI 1 1,000 1,000 :
i0. Cord lifiz tT=zzer 1 1,000 1,000 '
11, Ringer life t=zster 1 1,0C0 1,000
' 12. Tone Pulse Teiephcne anzlysar 1 5,000 5,000
13. Telephons tester with accessories '
including teszinc of Transcucers 1 . 35,000 35,000
14. General purpase mulii-msters 2 500 1,000
15, Testing & lacellinc Tal:k 1 500 500
A
@k Total machines, jigs, testers etc 153,300

F. Infrastructure

Building, elsctric power
dust filtering, water supply
(sg m of buiit ur zree) 500 175 §7,500

-0 an et e G N e AN AN e
H

2 office eguirment ¢ furnlizure set 6,000 6,000
Total infrastrusture 93,500
Total fixec plant investment 246,800

55
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Annex 2 Table 3B

rzzect fer regionai cooperation
for manufacture ol

Telephone Instruments
ZSSEMZLY ZINZ ONLY, ELL COMPONERTS BOUGET OUT

Sxyogunti

oyval 5§50 0

Infrastrusture, machines,

Dovwe=3y~rtowve NQ
A sk e A B el e

jigs & testers

ngi ﬁa] - ~os

unit
Uss

A: Hand preparation of electronic components

w o L)

.

-~ N

Cutting & pending jic & tocls for
ahlal ccmoonents beitsd 1

components, sirzi 1
Cutting device Izr “ransistcrs 1
Straightening csvi for IC’s 1
Counting device ZOTOCNeNT s

belted 1
Wire link e
Component testing & preparation

tables 1

0
|1
al
"
"
'_l

Component inserzicr in PCR

Conveyorised stuffins stations
with stuffing

wave Soldering

Wave soldering machine 12" size

with cleaning & cuiting facility 1
Soldering frames for above 10
Inspection & Repair table 1
Soldering iron {(temc. controlled) 1

Instrument RAcsembly

Conveyorisec Teievhcone set hsserbly

stations 8
Pneumatic Screworiv
Soldering ircns 4

..
th

-

(D]
o

0

Total carried forward

200

100
206
200

800

10,000
50
200
50

80¢C
100
50

zotal
_uss

150
2G0
200

200

2,400

10,000
500
200

50

o
-~

N o N
€30 ¢
SAS

21,600
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" ' Annexe 2 Table 3B
Triszct for recicnal cooperaticr
for ranufacture of
. Telephone Instruments
rGEETMEIY LINT QNLY, ALl COMPONENTS BOUGHET orT
Trooim-ion teyel 54,000 sets g yeIs
Infrastrusture, machines, Jjigs & testers
' sa Da-cio ave No Typiczl Foooss

E:

1]
da L Ot
. o

in
.

~3§ Oy

-~
i @
(=]
0

uric
uss

Testing, labelling & packing

1,000
1,000
1,50¢

Digitai LCR meter

insulation resicsiance tester
High voltage tes: eguipment
Teiephone tester with: accessories
including testinc of transducers 1 35, 0c¢
Additional accessories fcr above

R

tc enable in cicuit toard testing 1 5000
General purpcse multi-meters 2 500
Testinc & labelling terle 1 50C
Tozal macnines, 3igs, tecsters etl
Infrastructure

Building, electric power

dust filtering, water supply

(sg m c£ built up area) 300 175
office ecuipment & furniture set 4,000

Total infrastructure

Total fixed plant investment

-otal

_Uss

22,3200

52,300
4,000
56,500

123,100

abhtdn_cutaiiing 49
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Annexe 2 Table 3C

De~izor fav
vroject Iy

rEZ1l0nEl

CCCD‘&‘.’G-]_C']

Zer manufacture ol
Telephone Instruments

=SsTrELyY LINZ ORLY, "L COMPONENTS BOUGHT OUT
Terscomior tavya: 1¢,00C sets g year
Infrastrusture, machines, jigs & testers
TonrTigo zYs Mo, Tyoical noicas
unit zotal
Uss _UssS
and preparation of electronic components
C":'ﬁng & bencing
exiel cc*oannf €k 1 200 220
Cutting & benZ
ccmoshente, M 100 120
Ceziing asvi igtor 1 200 2C
S::alghtenln" gsvice for 1T's 1 200 2¢0
Councing device IOr Tomponents
pelted 1 200 220
Wire linx cutzer : 1 50 s
Componen: testing & preparaticn
Tesles 1 500 =20

Component insertion in PCB

()
n
o!
m
ot
1
o]
9]
{

Component teiliin
with steifing il

tn\

r~
=)

Wave Soldering

Wave solderinc mechnine 12" size
sith cleaning & cutting facili

So‘cerlno frames Ior above
Inspecticn & Kepeir table

Soidering iror

Instrument Assemdly

szzzions

e mpmn- i

Srzumatic l. I
Sclderins Lrons

Total carried

(tems. contrciled)

800

(=)

ity 8,000

200
50

= S
(8 )
o

800
100
50

NN

forward

8,000
200
200

-~

-

-

1= 1IN
€YD ¢
OO0

12,600
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Zronexe 2 Table 3C (continued)

i tronoou oy ragignzl cosperatien
At
3 ior "““,:LC’L" of
g' Telephone Instruments :
i DICTvEOo LIlDoLilL, f.'_‘_ TOMPONINTS BOUGHT OUT R
i ZrooicTooo tewsl 1C,000 <ars 2 y@al e
," Infrastrusture, machines, jigs & testers

' Mo TavoLoL TS No, Typical nrices M

- unic -otal
yss Uss

Brought forward 12,600

E: Testing, labelling & packing

1. Digitai LCTR m=z7=r 1 1,000 1,000
A 2. Insulatign rssSiSTEnCE TEETET 1 1,000 1,200
3. High vclzage Test =3uinmsEn 1 1,500 1,300
S e 4. TelephOﬂn rester witn sscries :
) including testing I Transgucers 1 35,000 35,300
- 5. Bdditional accssscries Ior zoove
to engkies in it wserd TssIing H 5000 5,300
, ' 6. General purposs multi ~ers 2 500 1,000
‘ 7. Testing & laos i K 500 500
o Total machines, jigs, testers etc 57,600 '
'
F. Infrastructure
X  q s
1. Building, electrzicz powsr
dust filtering, wzzer Suplly
{sq m of built ur aree) 250 175 43,750
NN 2. office equipment ¢ furniture set 4,000 4,000

Total infrastructure 47,750

A ' Total fixed plant investment 105,350




‘_l bnnexe 2 Table 4

£ roczoy Iz oregional cooperaticn )
‘- fer manulacture oi
" Telephone Instruments
LSSSMELY LINI ONLY, ELL COMPONENTS BOUGHT CUT
: Croguzoion Level 1(,000 sets & year
E Estimate of manpower costs for
> ) Diffe;g:: Levaie cf Annual Production .
' E (L7 everags TI TrIVEl_llT WmELLTWEI CCSTS in gd=valoping CIuniries)
. al
- Wl il ‘.':103_.;::* romiirsT=T" o .
neTQ
A: Annual & daily production
- . Annual prcduction (ciaces) 200K 50K 10K
-
Z. Daily productiorn (230 worxing
.« o days a year) 806G 200 40
- 3. Manpower requirement & costs
1: Skilled operatives
Preparation of comoonents 4 : :.25
td : ~ -
s Stuffing of comconents 12 3 1 '

()
O
w
o
N

Wave soldering < ciszning

Assembly 3¢ 8 2

Ny
oy

Testing & packing 8

(4

General help 5

A,
[99]
N

Total 60 6.45

7
[
~J
w

Cost @ $1500 p.=. &

w
4N
(e
o
~
o
o
o

26,250 $,675

n
-

2: Supervisory 3

Cost @ S 2000 p.&. 8

w

"
on
-
o
o
o

4,00C z,000

3: Sales & Accounts 2 i

()

. Cost € S 200C z.z. UsE £,C0C 2,000 -.000
5 -
, I C: Manager - 2 1
’ Ceost UIs <, 00" z, 000 -, 200
Tcral mangower 22st Us3 ~0¢, 007 37,25¢C ~7,975

60
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Annexe 3
Project ior possible regional cooperation
for manutacture of
VERY SMALL PABX's (2+4, 348, 6+16, & 8+30)
~-10 K lines (1750 units) p.a.

T Introduction

Small eiecironic private branch exchanges are used in large numbers at
subscriber -premises for integrating internal and public communication needs of small
establishments. Thev combine the advantages of small initial investment, reliability, and
=limination of the need for a dedicated PABX operator. There is going to be be substantial
demand for such PABX's in developing countries with the growth of small business and
industrial estabhishments. Suiizble designs are available 10 handle from 2 to 8 or even 16
wunks from the public nerwork 10 upto 30 internal extensions.

In this preliminary project profile an attempt has been made to explore the
zconomics of production facilities for a very modest annual output 10,000 lines (measured in
izrms of trunks +extensions).

1.2 Project data and calculations

Tne data, the 2ssumptions and calculations for the project study are presented in the tables
znnexed as follows:

Tables 1 : Financial periormance projections at different levels of annual production.

Table 2: The per line requirements of components and raw materials etc. and their cost.

Tables 3: The plant, machinery, testing equipment, infrastructure and
the investment required for the 10,000 lines of annual production .

Table 4: The manpower requirements and costs at the average annual remuneration in
developing countries. :

61
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1.3 Conclusions

The © ir fi-znciz® performance of the
c-oiszt could be s Igw:
sonasl rroizztec Raze I retucs
ProQuctic:. Selling pric or. Zixed plant
level in p2r line After interest

& 2mortizaticn

z) ig 158 27 104

Tne figures indicate thal manuiacturing units, down IC  én annual
--soucticn level of 10,000 limes & year, set up in different countries
-r. the basic ¢f rsgisnal cocoeration with organizational networking

znd sharing of knownow and certain pasic facilities, could produce and
] smzll private branch exchanges at selling prices comparable to
-ns preveiling internastional prices and earn a highly eattractive
raturn on fiwed capital after providing for the interest on borrowed

:EDZ c&l zand a."‘.::’:‘.:?.:l()?. cf the fized assets.

’
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knnexe3 Table 1
proozot Iy nocsible ragicnal ccoperzIlion

<,

fo - mzaufacrure of

0¥ Limse (1730 units) p.e.

Projection of financial performance

S Caakall Lot
——tai

1255y
Capital requirements
Tixed assst:z 122,000
Working Capizel. X=culrsc & 23%
of annual consunoiicn oI CTTDONEnTS
& 15% 0of manos axpenss 33,656
Production costs
Cost ©f components 115,125
Cost of mzanpower Z3,500
Capicel emoztizezicn
ROR, & year zvar (¢.20) 24,000
Interest R 1§ oo worxing

Capitcel

Lad

~
w
[=a)
o

Factory overrsacs & 100 <2
manpower CCst 27,500

Cost of regiona. suppsri inciuding

royalty, € 13- I cost oI components 27,71¢
Total cest of procducticr: 215, 20¢

Cost of production per set 124.69

Value added tax, selling expenses & profit margin

value Eggel T BOLL 2.87

Total selling price/set (2+4) 162.10

/per line 27

-——T . STTr AT e

63

VERY SMALL PABX's (2+4, 3+8, 6+16, & 8+30)
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Annexe3 Table 1 (continued)
<zzt for possible regicnal ccoperacion
for mznufacture of
VERY SMALL PABX's (2+4, 3+8, 6+16, & 8+30)
16 K lines (1750 units) p.a.
Projection of financial performance

rc

Rmount.
AUSS)

TB—‘. ".:"‘QQ nv‘ﬁ::’ 124, 691

assets 104%
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Annexe 3 Table 2
vroject for regicnal cooperaticr
‘ for manufacture of o
:}‘ VERY SMALL PABX's AT
. cost of components for a set 2+4 system ’
F . |
' - Na, Componante: Ciy  —--——--- Prize---—-—-
| N Rate “cial/set
| Ill no, USS per LS5 %
| -
. 1 Cepacitors, Metelized Plastic Film 6 S0 /000 0.30 0.45
2 Capacitors, Ceramic 42 1¢ /7006 C.:=2 0.62
3 Capacitors, CEliectrciyuic Eiuminium 16 80 /000 1.:=% 2.14
4 Connecters, Thers § 160 /000 1.:28 1.90
N ‘ 5 Connec=ors, +o© —yos 2 500 /00 1.1C 1.49
- 6 Diodes & trensisicres 1§ i0 /00 i.z0 2.68
Ve 7 Flzt ceble set 1 500 /000 0.Z0 0.74
. 8 Housing Parts Metzl cabinet 1 500 /00 5.80 7.43
) 9 IC's, ZIT microprocessor 1 150 /00 1.30 2.23
_ 10 IC's, others 42 25 /00 10.30 15.61
11 LED's 2 30 /005 0.¢% 0.09
. 12 Miscelianeous: set of screws, washers
termingls, ruboer shoes eIc 1 500 /000 90.2C 0.74
oo 13 Nicad oattery, >.< volts 100 mAHr 11206 /00 1.2C 1.78 :
. 12 PCB's, 2,  1£%if ¢ 12%% inches 250 100 /0CC 25.7C 37.16 '
15 Quartz Trystal zuo__ziicss Z 30¢ /00¢ C.:0 0.8¢
N . 16 Relays 12 106 /00 12.{0 17.83
. 17 Resistors, Mozl Tiim 84 6 /000 0.30 0.75
: 18 Varistors 24 120 /000 2.88 4.28
19 Packing materiels 1 800 /000 0.8C 1.19
N L' ' Tozal/set 67.28 100.00
N say 63.50
A\ a l'l Notes:
.

1. Above prices are pased cr 2-4 PABX i.e. 6 lines set. Taken
proportionately this will! mean slight over provision for
larger sizes

2. Higher volumes ¢ long term arrangements with suppliers could
result in signilicant szvings.

P EEFER X
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Table 3

T
X

ensions + trunks)

Infrastructure, Plant & Machinery

« Sapi - ~
P S _— I A Joags ~
.'. - -
. 1
R S
r H
%
& v
- . Annexe 3
] Dot -
1N Dy--uoTion lev=l: 11,300 Lines
4
]
.-
~ a
-

0.

————— prices
unit
Uss

Hand preparation of electronic components

Cutting & zending jic & tosis Iz
axial corzonents pelted
Cutting & dending iic & T
radiz) ccooonente belied
Cutting & pending jig & teols o
components, singles
Cucting csvice for transistors
Screzightering device Ior il's
Counting cavice I0r componsats
belzed

¥iire link cutter

Comzonent testing & prepareticn
tablies

]

Component insertion in PCB

Convevorised stuffing staticns with
stuffing Zigs

Wave Soldering

Wave solcésring mzchine 12" sizs
with cleaning & cutting facilizy
Solderinc Iramec for above

DI water oiant

Inspectior & Repzir table
Solderinc iron (temp. contrzlledi

PABX Assembly

Conveyorisad PLEY. hessamply
stacions

Pneumatic Screwcrivers
Sciderinc irons

jod

(R RLT

[ T

Vb hed 4ed €D pa

)W W

Total carried forward

200
200
100
200
200

200
50

500

800

6,000

1000
200

800
100
50

4,000

6,000
5,000
1,900
200
50

2,200
300
:50

20,750

-~

:‘Fab;-




‘- \}' bnnexe 3 Table 3 (continued) \
i rejecl Ior regionel cocperaticn
: ranuiacture of
: ' VERY SMALL PABX's
X §‘ oroousticn izwal: 16,000 lines (Extensions + TILTXS)
' ' . Infrastructure, Plant & Machinery
' iz Taroiolzxs oy, 00 mmm=- prices-----
1 vnit total
4 no. rss Uss$
. Brought forward 20,750
. E: Testing, labelling & packing
. 1. Digital LCF meter 1 1,009 -, 000
N i 2. Digitel capacitence meter 1 2,002 ~, 000
2. Digitel precisicr Irmmeter Ior low
S e resistance measursnant 1 1,5C0 ~, 500
' 4, Insulation resistznce tester 1 1,000 z,000
o 5. High vecltage tes:t scuipmenz 1 1,500 1,500
7. In-circuit boarc tester taking uptc
. 2048 points 1 15,008 -3,000
£ . EPROM Programmer 1 2000 2,000
2. Return Loss analyser 1 30CC z, 000
o . 1C.DTMF analyser 1 s, 00C z,000 ,
11 .0scilleoscope 208%:z 1 200¢C 2,000
12.DC Power supply 1 503 500
' :3.Generel purpose mulii-meters 2 5090 1,000
. i4_Testing & labelling table 1 500 500
Total machines, jigs, testers etc 55,750
. N F. Infrastructure
\§‘ I
: 1. Building, electric power
dust filtering, water supply
A < (sq m of built ur area) 300 173 32,500
2. office equipment ¢ Iurniture set 6,000 5,000 .
Total infrastructure 114,250
hdd Contingenciec 5,000

Total fixed plant investment 119,250
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Lnnexe 3 Table 4

v~ Lkl N -
yIgaerst IZr razicr

Tenuiacture of
VERY SMALL PABX's

10K lines( eguivelent te 1750 2+4 uni

Annuval Manpower costs

121 Cooperation

<8)

(A7 everegs oI prevallinc mznoswer COsTs in developing ccuntries)

- Looivimy Manpower rec - ramontg
. SooVITY

- o~ hcgfh s
- Lnnczl Droguction (Dieces) =

)

Daily produc:ion (250 working
days a year)

Manpower requiremsnt

Skilled operatives
Prepzrztion of coroonents
Stuffing of componencts
Wave scidering & cieaning
-csendly

Testinc ¢ packing

Totel
Cost @ $1500 p.a. Uss$s
Supervisory
Cost @ $§ 2000 p.a. Uss
Sales & Accounts
Cost @ $ 2000 p.a. Uss
Manager
Cost Us$
Total manpower cost Uss

68

(15 G units)

40 lines
6-7 units
4
2
3
2
13
19,500
1
2,000
1
2,000
1
4,000
27,500

2?‘"



Annexe 4 .
Project for possible regional cooperation
for manufacture of
x Jelly filled telephone cables
}. ~4500 Sheath Km, 500,000 CKm
(Steel tape armoured)

4.1 introduction

network by 2 dedicated 2wire/4 wire circuil. Till now, except fo: serving very large private
branch exchanges with z large number of main lines, insulated copper wire pairs formed into
suitable cables laid underground in ducts have been found to be the most reliable and cost
effective means for this connection. Various types of cable constructions have been developed and

- used. At present jelly filed cables with individual conductors insulated with either solid
polyethelene or foam are the most widely accepted. In many developing countries where ducts
have not been laid yet. steet 1ape armoured cables are in use.

' Every subscriber's terming! equipment has to be connected to the public telecommunication

In this prehminary project, economics of setting up a jelly filled telephone cable
plant with a modest annual capacity of 500,000 conductor kilometers in 4500 sheat
kilometers with steel taps armouring has been studied. :

4.2 Project data and calculations

The datz. tn2 assumptions a2nd caiculations for the project study are presented in
the t1ables annexed as follovrs:

Table 2: The raw materi2l requirements

 }
. Tables 1 : Financia! pericrmance projections
‘w.

| Tables 3: The piant, machinery, testing -equipment, infrastructure and ~
\\‘ the investment required.
Table 4: The manpower requirements and cosis at the average -annual remuneration in
\ - developing countries.
) . 1.3 Conclusions
. The ! pericmmance of the project
ZEr DE
Enmnueal cizzl ReqZ. Projectec raeze of return
: Proguliicr o=t S=lling prics cn Zixed plant
i lawval in [ n per CKm Lfter interest
W bt : & amorzization

: 5

2. maAn - - o =
) T o 23,37

2.78

o)

i

Tne figures indicale 1na: manuiactunng unis, for stell 12pe armourzd jelly hiled cables at 2
modesi annuai capacit, ¢ 320.000 CKm can be quie! economiczt. Tne econcmics will imporve
tuniner with vse of unarmoursd cables oncs cables once cables cucl's have been constructed.

N
e
P %




o - T .
i . .. _ . I - DU GG e S — = P . - :
, T R ———_ sl e A
- N
-
- Annexe 4 Table 1
Z posziziz proizzt Zor rzgzional cooperation

Production of Jelly £filled telephone cables
(Steel tape armoured)

Caa P

vy

.

,.
A,

) 4
.-mﬁ% +

e e e
AR S o St

.
S r
;s

()

de

Projectior of financial performance

Investment reqiired
Tixec Tient
Workinc cepital at 25% oI
annuel raw materiel and i5%
of manpower cests
Production costs
Raw mzterials
Mznpowar
BRmortization of tlilant at 12%
ROR fzr averags life of &

vears (CRT 20%)

Interes:t on worxing capitel
at 10* per annum

Plant cverhead € 150% of
manpower cost

Regiornal support including
royel-y € 5% of raw materieal
costs

Total production costs

VAT, selling expense, &
Vezlue edded tax € 107 cf
produsiior. coss

Sellins expenss: * 100 of

DIOJQUITIon velys
x -, - : -
Margir % 1% ¢f produstisr

Totz) selling price

per CKm

7,073,920

1,096,400

€,¢€91,000

171,000

1,414,784

169,840

256,840

334,550

9,037,674

margin

3]
D
)
~J
[+2
~J

11,748,976
23.50




e

%

’

'l «
- s

~

;
%

('

iy [y
St

"'",‘i o

Rnnexe 4 Table 1 (Continued)
L possiz:e project for regiond: cooperation
Production of Jelly filled telephone cables
(Steel tape armoured)
Projection of financial performance

- o= 3~ ~ - -
NC Zerrigcolaers ~0sST €TC

Us

[¥2)

D: Return on fired plant
1. Gross profit 903, 767
2. Rate of return con Iixed plant

after amortizaticn & interes: 12.78%

Likely Sales realization at international prices
of steel tape armoured jelly filled cables

No Paticulars Qty Rate Sales
Sheath US$ per Value
K Km uUss
il 0.5 mr 20 pz:ir 2530 1,400 350, 000
2 0.5 mn 50 pcir 5,208 2,600 10,920,000
3. 0.5 mr 400 pzir 295 17,500 525, 000
4. 0.5 mn €00 pai- 4G 2G, 000 800, 00C
Total 12,959,000




- ranexe 4 Table 2
A possiZle project for regional cooperation
! Production of Jelly filled telephone cables
7 (Steel tape armoured) \
: “ Raw materials required for production of .
x About 500,000 conductcor Km in 4500 sheath Km
' Iz Pzroiculirs =y Unit Price Totzl \
) - e Ragd USS/MT Cos:
i -‘ M.T. Uss
Z Bnneziegd 3right JofIsr rozos SCe 2,500 2,250,009
1 z High Density Pilveiniiens 350 1,515 530, 250
‘ z Colour M=ster = azsr 15 10,000 150,300
4 Colour Bindger 5 3350 16,750
2. Filling Cocmpcunc 400 1,020 408, 900
<. Polyester Film{czrs wrap) 20 3800 76,300
N - Aluminiuvm Laminzis ~Z 120 3,000 360,000
>. Low Density Pgivains_sns (L2D5) 675 1,600 1,080,C00
A ~%. LDPE Tape <0 1380 124,200
_.. Galvanized stee’> tazs 1,400 700 980, C00
B ~2. Floocing compouns £0 1020 40, 80C
3. Wooden cetle crums (nz.'s! 4,500 150 675,000
Totel 6,691, 000
/’ '
\

L

: ‘
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Annexe 4 Table 3

: possible project for regional cooperation

. . Production of Jelly filled telephone cables
| Machinery, Tools,Testers & infrastructure required for
production of
' about 500,000 conductor Km in 4500 sheath Km
of jellv filled cables
' Sty Unit Price Total
si, Perziculars Rz2ad Cost
. No. nc.'s Uss/2c Uss
A:Machines
‘ 1. Rod Breakdown Machine 1 150,000 150, 000
) 2. Eigh Speed Hire Drawing 2 6C, 000 120,000
3. Tandem Insulating Machnines 2 55C,000 1,100,000
4. Twinninc Machine with Payv 2I7c 6 106, 00¢C 600, 000
5. High SpeezZ repair ¢ rewincing 0
Machine 1 100, 0CC 100,000
6. Strancdirc (Drum twisT)M/cC 1 s0¢C, 000 200, 000
. 7. Sheathing, filling & Szckeiling 1 675,002 £75, 000
’ 8. Jelly rilling equipmenz 1 480,000 280,000
7. Cable reszir line 3 5GC, 0G¢C 50,000
: ' 8 Armourinc Machine 1 g5, 00¢ 25,000
Total A: Machines 4,260,000
‘ B:Testing equipment
l 1. Rutomeric Cable tes: centre 1 280, 000 280, 000
2. Resistance Unbalance Ter 1 3,000 3,000
- 3. DC Resistance Bridge Meter 1 12,009 12,000
4. Insulaticn Tester 1 500 500
5. Multimeters 2 200 400
y 6. Thermal Znalyser 1 27,000 27,000
. 7. Optical Micrometer 1 7,000 7,000
’ 8. ZExtrusicn Plastcmeter 1 €, 200 6,200
9. Density Cradien:t Meter 1 3,500 3,500
. 10. ECSR Nciching Jiz with
Accesscries 1 Z,0C3 4,000
. Total B: Testing Equipment 343,600
:
4 ‘ .
'
i
. 73

\
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Annexe 4 Table 3 continued
k. pocssible project for regional cooperation
Production of Jelly filled telephone cables

Machinery, Tools, Testers & infrastructure required for
production of
about 500,000 conductor Km in 4500 sheat: Km \
of jelly filled cables

i Particolars RegZ Cost
. no.'s Uss/zz. Us$

O

S
N

C:Miscellaneous equipment

- s .
' Qrty Unit Prics Total

1. Fork Lift Trucxs 2 10,600 20,000
N 2. Mobile Cranes 2 10,898 20,000
- 3. Process drume {-sscried sizes 100G Varigus 50,000
< 4. Mobile welder 1 5,000 5,000
. 5. Air Compresscr 1 10,C6¢C 10,000
-- 6. Weigh Bridage i 3,0CC 3,000
7. Misc(bins,trciieys,reels etz lct 100, CCT 20G, 000
‘ Total C: Miscellaneous Equipment 208,000
D: INFRASTRUCTURE )
- ' Area Unit cost Total Cost .
Sc. M. USS$/sc M Uss
v . 1. Land 100, 000 3 100, 000
2. Building 5,000 50 750, 000
3. Electric Power Lot z2z 50, 000
- . 4. Environmenral ccatrol Lot 144 100, 000
a S. Water Supply Lot 10 50,000
\\; 6. Misc(transport,Furniture etc) Lot 250,000
. Total D: Infrastructure 1,300,000
v
. SUMMARY OF LIKELY INVESTMENT
A: Machines 2,260,000
‘ B: Testers 217 343,600
C: Misc. Ecuipment 208,000
D: Infrastruciure =, 300,000
. E: Handling,Inszalliaticn ¢ Ersction
: and trizl run cf ks C 262, 320
L »
. : Terel estimetzl lovtastment -,273,920
©,073,920
Nczes

z : sountry of
vigin, oo s=~%, incurence, L&l o4 =z inclucec.

......
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Annexe 4 Table 4
A possible project for regional cooperation
Production of Jelly filled telephone cables
Annual Manpower requirements & costs
(At the average emoluments in developing countries)

LY

[S T L 28

o]
O
0
Q
n
(&)

A: Annual production
(CKM)

Daily prodectior

25C woIking ceve)

500,000

(averags

(CKM) 2,000

B: Manpower required

R 4
1. 3kilisZ manpowar
InwarZ gooas 10
viirs creawinc 4
4

Insuleting z

Twinning 3

. Strancing 2
N . -
Q Sheatning, Iiliing,
\ ‘ jJackeIiing 2
lakie repzir 2

,.
C_

Ry

Ermouring 2

Testing £

N

T

.
Y
t
e
)
)
1)
tn
e
{
tr
-
1]
'
.
.
b
(§1}
bt
)
[

]
w

-
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_‘ knnexe 4 Table 4 (continued)
}l h possible project for regional cooperation
. Production of Jelly filled telephone cables B
. Annual Manpower requirements & costs .
i' (At the average emoluments in developing countries) 3

no cost
Uss
<. BAccounts, 3zles, buvers 15
> Annual cost € US S z3CC : 43,000
AR, Z. Mzanagers 2
o 2nnual Cost & U35 &U0% 12,000
1
znnual Cost € UST EI2C 5,200 .
/’ '
Total annual manpower cost 171,000

' 2. General Mznager




EAnnexe 5
Project for possible regional cooperation
for manufacture of
Optical fibre cables from bought out fibre

5.1 Introduction

Digital irznsmission systems are another essential requirement of modern
public telecommunications networks. A wide variely of transmission systems based on
coaxial cables, optical fiore cables. terrestrial radio links and satellite based radio links, are
available and offer optimal solutions for different netowork topologies. For countries with
substantial land mass and fairly we! distribuled hebitations, transmission systems based on
optical fibre cables provide a higly relizble and cost effective transmission medium. One can
expect very substantial desmand for such cables.

There is already very large capacity for production of optical fibres
internationally and a very keen competition in the same. Initial invesiment in optical fibre
plants is substantial. The process of manufacture is rather critical. Fibre production by itself
therefore is not a very ziractive proposition for smaller countries.

. There is however a significant possibility of setting up units tc form cables from
bought out fibre. These could be ecoromical at even modest levels of production.

in this preliminary project profile an attempt has been mage to explore the
economics of production facilities for 2 very modest annual output of 250C sheath kilometers
of optical fibre cables with an averrage of 10 fibres each.
5.2 Project data and calculations

The datz. the assumptions and calculations for the project study are presented in
the tables annexed as follows:

Tables 1 : Financial performance projections for a unit producing 2500 sheath kilometers of
Optical fibre cables annually.

Table 2: The components and raw materials eic. and their cost.

Tables 3: The plant, machinery, testing equipment, infrastructure and
the investment required for the plani.

Tak’': 4: The manpower requirements and costs al the average annual remuneration in
developing countries.




-

i

]

¢
4

i
> l
P
' lll
. .

D\

|

v e

E R A a

!

(o

- Jd A & A

N v e e

3

1 .= Conclusions

Tne prileciec Zesie :nzncial performance of the
sro-ecl CTUIC De SUTMEILSEeC as pelow:

Projected Rate of return
Selling price cn fixed plant
oer Km zZter interest
& amortization
us$ %
a) 259¢ #m £,SE3 162 7.93

The Sicures indicete that manufac-uring units, down tTcC an annual
producticn level 2I 250C cheath ¥m of optical fibre cables are
econicelly viztile, vi=h seiiing price compzrable to
international prices though the rate return is modest.

it weuid appear —hat & project with & somewhat larger capacity
illprove even more attractive.




' hnnexe 5 Table 1
rziz 21 for regicnal cooperatlion
. manuizcrure of
2500 sheath kilometers of optical fibre cables
Zrcrm boughk: outr fibre

ey

||\

- T ..

Suimary of financial performance projections

ey

‘im R e AmcunT % of

‘ 1 {USS)  selling
nrj ce

: Capital reguirements

1. ~Fixed assets (&z per z&ble 3) 4,042,500 100.94

2. Working Capitzl Regulred € 253
cne

- consurpTion ol raw materizl
the annuzl mznocwer expense 5£2,575 13.55

B: Production costs

3. Cost of raw materiz.s (es per table 2) 2,143,000 53.51

1.14

1Y
(4]
-

wn
o
o

N

. Cost of manpowsr (25 Der table %)

5. Capitel emorzization € 12 ROk, and
an ovarail gvzrzge life oI
(20% of 1 above) 80€&, 500 20.19

6. Interes:t G 10° on workinc
Capizel (2 zoove) 54,258 1.35

7. Factory overnezds € 100%
manpower COST

8. Cost of regionzl suppcrt

rovelty, € 53 of ccst of

of

including
raw

r

45,500 1.14

107,150 2.68

3,203,908 80,00

C: Value added tax, selling expenses & profit margin

- materials
9. Totel cost of preduction
1i. Value ARgoec Ten & 10 of
(9 azove)
Z 12 eiling Zmgenes @ I i
) of grooucticr
%
? merglLr SRR

cost of production

pl
t
%
'
Al
in
[$)
(5]
<
1y
K]
"
O
'n
[
[ad

32C, 39 8.00

1el, 185 4.00
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Annexe 5 Table 1 (continued)
Tridect Iz regicnal ccoperazion
maruiasturs of
2500 sheath kilometers of optical fibre cables

from zougnt cut fibre
Summary of financial performance projections

Soee -~ ez Amounz 5 of

{ussy  selling
price
15. Selling price per Km 1,602

This is generally comparable to the current international
prices and therefore the project may be considered viable.

16. Return cn fixec assetls - 7.93
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Annex 5 Table 2
»rziect Ior regional cooperation
manufacture of
2500 sheath kilometers of optical fibre cables
Irom bougnt our fibre
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—" Ay, Reqgd, Uniz Tczal
(‘Qc- Feo—
No. vD:—'.“iﬂn"lavc : Tim i = Q:x u5§ L;.Chs
(000)
1. Opticel fibre ¥ 3¢, 006 0.1¢ 3
2. Strength Mzmber (ZX°) K¢ 33,250 24 .0¢C 7290
. 3. Polypropvliene | ¥c 37,500 3.33 223
4. Filling Jeily Ke 22,000 £.0C 150
- 5. Polyester Tape Kc 2,500 16.0¢ £0
6. High Density Pcivetnelene Kc 75,000 1.67 125
7. Nylon Kc £3,750 22 .8¢ 1,000
Total 2,143

Thus the raw materizl costs work out to about 2,143/2.5 = 856 US$
per Km or 86 US cents per meter of fibre cable with an average of
10 fibres.
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Annexe 5 Table 3
zrcasct Zor regienal cooperaticn
mznviacture of
2500 sheath kilometers of optical fibre cables
Zror oought out fibre

Tnfrastructure, Machinery, Tools & Testers
Qry Unit Price Total
v Dow=imm: vcC Reqd Cost
no ‘s ”SSIDo- {ss

Inward Goods Inspection (other than fibres)

O

2. Melt flow inds:z 1
Z. Visio Meter M
:. Colour Enzlvsss 1
:. Differenziel 3Izanning lzlisrimEler 1
Z_. Others (icT) i
Totel 100,000
3- Instruments for fibre Testing
Z. Optical Tims DC 1
Z. Geometry Test i
Z. Mode fielig <diz tsst 1
2. Chromatic dispercion TesT s&0 1
2. Attenuation Test set 1
2. Others (lo%) . :
Total 400,000
C: Production Machinery
. Fibre rewinder 1 100, 000 100, 000
2. Cable Rewinger 1 200, 00¢C 200,000
3. Extrusion Line I 1 1 680, 000 680, 000
2. Extrusion Line nt 2 1 640,000 640,000
. Stranding & Filling :In2 1 680,000 680,000
Total 2,300,000
D: Reels, drums, carriages etc Lot 200,000
E: Finished goods inspection
2. Walk in envircnnEnlal Themo2ar i
2. Torsion Tester i
:. Impact Tester i
<. Crasn Testizr z
3. Flewibilizy Testzar :
Total 400,000
T: Total Plant & Machinery (A to E) 3,400,000
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l Table 3 (cintinued)

3 s:e. I7: regictnal cooperatien

'} mznufaciere cf

. 2500 sheath kilometers of optical fibre cables

; irox zought our fibre

. o

infrastructure, Machinery, Tools & Testers

4

Qty Unit Price Total
NA :ar‘ 1/l Re Cost
oo, 's  USS/Pg, Uss
G: Infrastructure
1. Land (sqg ) 14000 i 10000
. 2. Building (sc =) 2C00 160 320,000
. 3. Power SUpply & STEnidy T.znl Lot 64, 000
4. Ccmpressec &ir supoly Lot 16,000
- 5. Chilled water Lot 20, 000
6. Ventilation Lot 20,000
Total 450, 000
H: Total investment required (F+G) 3,850,000
Add contingencize £ 3% 192,500
Grand Total 4,042,500
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Table 4
t:1.3227 Zor regional CocCperallon
manufecture of
2500 sheath kilometers of optical fibre cables
from bought cut fibre

annual manpower costs

(&= everas: oI Cravelling mencotwer costis in developing couniries)
o ActiviTy Manpowar rzzuired
§ cos- in collars
i. Annual production in Km of cables 2500
Z. Daily prcduction (250 workinc
days a year in Km af cables 16
3. Manpower requiremeét
A: Skilled operatives
Inwards gocds inspection 2
Excruder A
Stranding Macnin M
Jelly £illing stelicn i
Paper Wrapoping mzchine 1
Cable rewinding 2
Testing Llab 2
Total 11
Cost @ $1500 p.a. uUs$ 16,500
B: Supervisory 2
Cost @ $ 2000 p.a. Us$ 4,000
C: Sales & Accounts y
Cost @ $ 2000 p.a. uss 4,009
D: Engineers €
Cost @ $ 2500 p.a. 15000
z Manager 1
Cost Uss$ 6,000
Total manpower cost Uss$ 45,500
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Annexe 6
A possible project for regional/subregional cooperation
Test & Calibration Facility

6.1 Introduction

A test and caibration facility is an important requirement ior a successful
modern telecommunication ingustry. Most iarge enterprises generally have e in house facility.
For the modest scales of production in many oi the developing countries it is desirable to
cooperate on a regional’ supregional basis and pooi the resources for such & izcility and share
its services. The major obi2ctives of such a cooperative facility could be:

* Testing, evaluating and screening of components and systems for the
client enterprises. These could include:

Passive, active. discrete, integrated o1 hybrid electronic
and electromecnanical components.

Systems, assemblies ans subassemblies.
- Reliability evaluation of components, systems and subsystems
Unde: difierent environmental conditions
Under mechanical shocks elc
* Calibration of equipment and standards
- Quality Advisary service
Quality manual preparation
Product reliability assessment
Assessment of criticai components
Quality audn
Reliability prediction
6.2 Test set ups
All these zciivities call for establishment of sophisticated test set ups, tuned to
the parzmeters, specifications and tolerances. To help appreciate the nature of test set ups the
3 tables following, give tne details of typical parameters elc., the specificziions and ranges
and typical equipment recuirements:
Table 1: Typical Tes: Set ups tor Testing, qualifying and screeninz of electronic &
telecommunications componants and systems.
Table 2: Typical Tes: Szi ups for Reliability evaluation of electrcnic & ig'zcommunications

components and systems

Table 3: Typical Test Se: ups for Calioration of ~esl instruments. and siz-sards for use in
telecommunications incusiiy.




investment required

(a1l
w

No attempl nas been mz20< 1o Cost the individual set ups anc nstruments.
—awever on a rough guess an investment ot 2bout hali a millon dollars is estimated for the type
¢: tacilities envisaged in tables 1 1o 3. A number of such tacilities exist in some of the
~aunriries in the region and there is also an ITU/UNDP project under implementation for
- stworking of the national facilies in the region, with headquarters at Seoul in Korea.
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Annexe 6 Table 2
A TIii_i:g® DU Iz :egionalisub:eg:cnal cooperzlion
mest & Calibration Facility X

Typiczal Test 5et ups fer

Testing, gqualifying and screening of electronic &

telecommunications components and systems.

Droguct

. Components
{passive)

Resistors,
Capacitors,
Inductors,
Transformers,
Chokes,
Potentiometers,
Electromechanical
devices, &
Relays etc

2. Components

yoicel soecification Test ST up

(Typical Equipments)

e Ah Ml v

%: .02 ricrc ohm 2 100 Video Bricge
M. onm anc sscondary pare- (ESI 2110

mezers uptc i GHz Irequency

© micrc ¥ to 100 XH Impedance Analysers

(HP4191A & HP4192R)

(&l

@]
]
(]
t
|
n
'Y
"
!
(8
—
)

LCR Meters N
(HP4274A & HP4275R)

Q-Meter
(Marconi 1245A)

Resistance Bridge
(GR 1666)

Cap. 2Bridge !
(GR 1£20R)

Ind. Bridge
(GR 1530AV)

Res. Noise Tester
(Quancech 315B)

(Active,Discrete)

Transistors
Diodes
Others

Yarious DC Parametiers Programzabale Curve

Power upto 100W/200A in Tracer

pulse mods (Tecktronix 576) .
Rise’/fall time charact- with high current
eristice down to 6 nSec. option

Drogrammable Pulse
Genera-or
(Wavetek 859)

Wavefcrm processing -

Oscillcscope
(Tektrznix 7854)
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> . Compoonencs

Zntegrated Ccts)

Z. Bare Boards

n

. Subsystems

Filters &
Amplifiers
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knnexe ¢ Table 1{continued)
x possible Troiisst .. . :_-na:. supregional cooperaTilh
Test & Zelibration Facility
TynoiTz. T2ET S8 URS for

qualifying and screening of electronic &
telecommunications components and systems.

Tvoice. sreTtoliTatict Test S&Tl T
(Typical szuipments)
Stetil TErEmelars Dicitzal T Test
cowaring TTL,ZTL,CHIE, SysTem
Memories § PrOCESSIIS, (GR 1732)
—alecor Circuits, Codecs

PC Basec _T Tester
(ST 206C,
Triple czzwn 700)

IC Handlie:
(EMS 202-Z,4,5,0)

Universa: ZPROM
Programmnso
(Racel-Danz 221)

Bare BoearZ Tester
(Krycericn 400)

Vcltage Comparator ranges
0 v te 0 v with Zigh
Voltage cption to 200V

Continuity range
100 cnms te 100 ¥ chms

- . - roe
R R A 5 )
LG iU SUV

onme =o 100 K ohms

Traguency 200Hz tc 1.5 GHz Spectrum Analyser
Te i ¥z rescliuiich (HPE568E}

Polyscer 3#WOB-5

Emulezer

[N DS
(ilrgreTesls
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Annexe ¢ Table 1 (continued)
v2-e2t Li: - .Ineél-susregicnal cooperztion
Test & Czlibration Facility
Toritio LesT st ups for

Testing, qualifying and screening of electronic &

‘0

: l telecommunications components and systems.
: 2roouct Twolcel zreciilicaTion Test s2t up
.l (Typizzl Equipments)
2. Suosystemsi{conTinizdl
l ) Transreceivers InDUT/CUIDUT DArYamsiers Shieldec =Znclosure
& RS systems zztenuetion L2088 upto (Ray ProcZ Model 14)

TOGHz, (C.< —o 104C MH2)
Counter (=P 53453)

A TN DY Sirmetions

ey D, 2. TUNSC 0N

-

fw¥s —o 1360 MHz Power Msiar
(HP 438}

Distorticn Analyser
(HP339)

Signal cznerator
(Marconi 2Z017)

Mod. Anclvser
(R&S FAM)

Attenuatcr (R&S DPU)
Distorticn Analyser

(HP 334R)

Speech. ¢ Signal Telephone tester

parameiers (Microtek)
with accsssories for
tranducer tests
s may pe specifiec Dedicatec/ custom

built testers
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O

r J




Annexe 6 Table 2
regional/sub:egional cooperzTizr

[2 37 % EPRIR ""‘""‘""’M‘ [Ua
.

A pozsiboe prIEIl oI
Tesz & Calibration Facility
Tvoice: Test Sel ups fer
. Reliability evaluation of electronic &
: telecommunications components and systems.
¢ T.T= oI test Tozocal ospecoilzETicn Test seT uc
o (Typical Izzlpments)
L:Zlimatlic
© . Thermal shcck -z{ gzz e z0C cag Therma. sncc
cernzigrecs Chamber

Z. Combined RE £ » 30= to Combined Zaviron-
Temperaturs 130 aeg C mentail Chamber
zogolute tC {Herasus Votsch)

. Thermostreamn -50 Tz 60 d=2c C
on bench

14

. Humidity Humidity T2¢T System
on bench

N

Z. Dry Heat uptc 200 o2z C Dry Heat Test System
. Dust zs per JSE Dust Test System
< .Corrosion 21 4C geg C, 95% Corrosion test

RH wirh corrosive solution system

=:Mechanical Endurancs

‘ . Vibration 1200 inf. Z5me (p-p) Vibratiocr Test System
6& com, © Hz to 3500 Hz (Ling Dynamics LDS 724

COMBO 721)

Impact (Shcck) Test

z. Impact (Shock) 200 ips max, 18 inches
vzriapls Waveforn Svstem
(=VCC SM110)
:. Impact (Bump) 2% mm ¢rop Impacz (Zump) Test

Sclderebilicy

90

Syster {VBT-250)
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of Test instruments,
for use in telecommunications industry
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Annexe 6 Table 3

= ‘scmregional

i Calibration Facility

udE 0¥

3=z

i. D.C. Veoltags - = L.I 23wz IlLLLL v
& Current
Domiors Uz LTV z

. 320 micyo nooz 210, CL03%
“" /- = com/year Zor 1.00018V
. 2z 2C g=g. C
Zowar supply T.C.
votre 000R
. ' 2. A.C. Voltege & 07 mizre VoTo ZIOOW
Current - - .0 e =S
: G omicrc 2 1o 20 E
: - (.07

- Troing
|
~
1
4
L]

Time/Frequency

- fno1 o9
crec. v.z, o,

e

.‘ ‘
Tl wm

.

- - em - o~
o cregienly C
z, = : [T
4 50 mizye Hz
-, —~— - - v - .
* ST oo ZICL

¥

. R.T Power -

¥ AATRIW TR, Ty

»
1)
1

o

Iignzil Genere
_otc 2200 vHz
(-13¢ zo + 10

I¥iPE-li/month stability

5, & 10 MHz

o i GHz
disolay

coopsrzIion

& various parameters

s2T uo
».C.Z. 2ctentiometer
(Guigsliine 9930)

.C.Celibration Syst
{Tiuke 7105A)

iz= - Calbrazor
T:iokxe 51008 &

T T}

52202

Eleczronic Standardc
Cell (Cropico ESC-1)

D.C. Power Supply
(HPS43£C)

~.C. Czlibration
Sysisn
(Tlukz 5200A, 5215A)

Rubidium Frequency
Stanazrd
(R&S Y SRM)

sncy Counter
45R)

Synthesized Signal
Genarator

(H® £360C)

RE ¥illivoltmeter
(REE URVA)

Towvaz

(=2

neler

< 3%6A)
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Tymizel Test Set ups for

of Test instruments,

Table 3(continued)
ianal fsubregional cooparation
Calibration Facility

& various parameters

for use in telecommunications industry

eToIET sTTUres
Mogduléeticr -7- .. FS_ for AM o P}
Ertenuaticr —i- £.02% to +/- 0.3%
¢ =2 147 &8, upto 1
Inductarnce -7- .12, 100 micro E
- - n =v
v [V 4

Capacitence /-

o
(0
n
' o
n

J =4

11. Oscilloscope

12. Computer aic Icr

+/- 6.75

cr~w e - M ohm

-/-ix» vgTe 1+ T ohm

<230 cec C

=J=- 0255,

ceiibrazion

igTance -#=0.001% tec +/-0.02%,

2

GHz

z pom, 10 pF to 1000 pF
+:=4.05%, 0.001 micr F to 1

0.001

com t2 0.1% upto 11 G ohm

deg C, -80 to

200 micr V to
CC v p-p, 250 KHz to 250 Miz

-,

Mogduliezion Meter
2305

o -
i -

®rocrammable Attenu-
ator (R&S DPVP)

Standards

IncucTeanle

Capacitance standard

Resistance standards

(Stzndard Valhalla
2733)

Quartz Thermometer
(HP 2804)

Osciiloscope Calib-
rator (Tektronix
™503)

Instrument Controller

Fluke 1722A

16 bit processor
& celibration
software.
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