





CHAPTER 4 BASIC DESIGN

H.l- Basic Design ?oliej

The'contents and the scale of eqﬁipment, which are studied in
Chapter 3, are optimized through sufficient adgustment on the equipment and
its function in cooperation with NTI so that the system is designed as a
-total one, eliminatlng duplicatlon with the existing equipment and forming
a minimum scale of eystem enough to achieve training objectives, based on

careful study on the contents of NTI s training.
(1) Switching and Traffic Department

Digital sw1tching equipment should be selected because this is
the type of equ1pment that will be introduced w1dely in Egypt in the
future. Con51dering that the sw1tch1ng equipment is primarily for training
use, the components such as subscriber circuits, trunk circuit packages and
wodules should be of the minimum seale, and also pseudo traffic generators,
several testing consoles, and training-use simulation systeus should be
provided. As for 51gnaling, No. 7 signaling should be selected in
con51deration of its having the functions of current-use 81gna11ng in Egypt

and becomlng the world standard in the future.
(2) .Netwcrk Planning Department

To train network planning engineers and to give technical support
to optimum network de31gn are one of the important roles of NTI, but this
department presently has no equlpment for training and technical support
.use. Therefore, network de31gn system and data collecting and proce531ng

qu1ement suitable for tralning use should be selected For mass data
processing, network parameter calculation, and NTI s development of simple
network design programe, some on-line personal computers should be

provided.
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3 Transmissicn_Department

All requested analog transmission equipnent should not be’
ineluded, and only digital transmission equipment should compose a system°
So far as the training objectives are achieved and transmission practices _
can be condutted the equipment system ccnfiguraticns are designed simply
and economically by means oft reducing the. number of PCM multiplexers,
11miting supervisory equipment functions of optical Fiber transmission

systems, simplifying the fading test and minimizing measuring instruments,
(4) Electronles Department

The training obJectives of this department are to teach the
fundamentals ‘of electronic, circuits and microprocessors and their
applicatiOns to telecommunication systems and computer systems. Therefore,
equipment necessary to design electronic circuits and microprocessors and

equipment for measuring operating characteristics should be selected.
(5) Computer and Systems Department

At present, principal Egyptian governmental organizations and
private sectors are advancing their business computerization and
introducing in-house data communioation systems consisting of computer and
telecommunications serv1ces. ARENTO 8 public packet switching services to
commence in the near future aCcelerate these tendencies. Therefore, these
oreanizations have requested NTI to train computer-related engineers to :

.master telecommunicatlons network application techniques and telecommunica-
tions related engineers to master computer application techniques. _In- '
_response tc these requests and to contribute to sound development in these
. fields, NTI plans to expand the training courses in the Computer and
Systems Department Therefore, computer systems necessary to conduot these
training courses effectively should be provided. Each computer terminal
and the host computer should be connected through a ‘Local-Area Network

(LAN), with the host computer used commonly from each computer terminal.
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(6)  Administration and Support Department

For balanced trainee technique levels and supplementary materials
for trainees’ own learning, Computer-Assisted Learning {CAL) systems should

be provided, CAL systems also should have functions for preparing teaching

materials.
4,2 Equipment Plan
.21 Equipment Selection Policy

This section outlines the policy for selecting equipment for each

NTI department.
(1) Switching and Traffic Department

1) The switching system should be a digital switching system
using a stored program control system currently being
introduced in Egypt and which will become the standard

switching system from now on.

2) The -stage is the local switching stage which has the largest

number of systems and technical employees in Egypt.

3) The selected system is a comnmercial switch having the same

capability as the switch currently used in”Egypt.

LY As-a basic rule, considering their use for training and
 pesearch, the number of mounted packages and modules should
be the minimum number that can constitute a complete
switching aystem. HNecessary components can be added to the

systew according to training needs.
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(2}

6)

7)

8)

9)

The software_has:function'Similar“to those of the digital
switches currently being introduced in Egypt.

The switching system can be connected with the transmission
syétems and has functions to enable connection with outside

switehing systems.

The switching system iﬁcludes peripheral equipment and

measuring instruments used for practical training.

An automatic voltage regulator is included, but an

emergency-use generator is not included.

Ar-conditioning equipment is not included,

Network Planning Department

1)

2)

3)

4

Data collection eguipment, data]processing equipment and a

network design system are provided.

Data collection equipmént correSbonds to subseriber
teiephone'lines,-data transmission lines, and digital

signaling'lines.

Data processing eguipment that can efficiently and correctly

analyzé huge volumes of collected data and make data files

from the collected data is provided.

The network design system is a graphic workstation with the
funetion of switching network desigh and transmission

natwork design.
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- (3)

Transmizaion Department

1)

27

3

)

5)

6)

7)

The selected equipment is limited to digital systems and
satellite communications equipment in consideration of

future telecommunications technical trends.

The microwave transmission systems are a 6 GHz long-haul

“trunk line system and an 11 GHz short-haul system to carry

out propagation bests of different frequency radio waves and
characteristic tests of different modulation systems. The
digital modulation systems are an 8 PSK system and a 16 QAM

system,

The optical fiber transmission system is a single-mode long-
haul optical fiber transmission system because this system
will replace the existing long-haul coaxial cable system

(960 channels).
The capacity of the microwave and optical fiber transmission
systems is 1,920 channels, being compatible with the

existing analog system capacity (960 channels}.

To conduct automatic and manual circuit switehing training,

supervisory equipment is selected.

Digital multiplexers are limited to the minimum scale that
can carry out integrated transmission system tests

connecting switching équipment and transmission lines.
To test the basic characteristics of the satellite

communication system,; a gatellite TV receiving earth station

system is provided.
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8) To carry cut equipment characteristic tests and'integrated
transmission tests, of the above.transmiSSion aystenms, the

minimum number of necessary measuring instruménts is provided.
(4) Electronies Department

1) Printed circuit board_deéign aided_EQUipment‘and fabrication
equipment and measqping ihstruments are selected to cabry out
experimental laboratory work on electronic circuit

techniques and measuring techniques.

2)  As printed ciréuit_bdard design aided equipment and.
fabrication equibment, simple equipment is selected because
trainees will use it for electronic circuit designing and

trial fabrication.

3) Circuit training kits can be used for training semiconductor
elemeﬁts, electrqhic circuits, modulation and demodulation
circuits, pulse circuits, anaiog-digital'conversion
¢ircuits, and microprocessor functions and operating

characteristics.,

4) As for measuring instruments, standard types are requested
for training use, and the number is limited to the minimum
necessary number based on the frequency of use,

(5) Computer and Systems Department

1) The requestéd system is a general-purpose on—liné computef

system having the following three major uses!

a) - Use as a practice computer in the computer-related

training courses.
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2)

3)

h)

5)

6)

7)

b) Use as a practical system development computer in the

consultation and research activities.
¢) Use as a shared computer by the other departments.

The center computer may be either a mainframe or a super-
mini depending on the amount of processing work and the
required performance. Computer selection should also be
based on expandébility, maintenance capability, availability
of new technology on that type, cost, training facilities,

and operation.

{n order to lower the costs of the computer systems, a
simplex configuration should be chosen on the condition that
sufficient maintenance be available in Egypt, and that

training have first priority at times of heavy loads.

To cope economically with wide training and research needs,
from personal computers to on-line computer systems,
terminal equipment should not be an exclusive-use tjpe but
rather a general-purpose type. Therefore personal comﬁuters
have been selected for use as terminal equipment, and these

can also be used as stand-alone personal computer systems.

Graphic terminal equipment is selected because of the need
for highnend graphics, advanced graphies training, and

systems development.

X.25 gateway equipment is provided for the training purpose
for connecting NTI computer system to the public packet

switching system.
Simple graphics training will be possible by adding a

graphic board to the on-line personal computers, in

consideration of economic system design requirements,
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(6}

8)

10)

113

For Lhe conneotion botween Lhe center computer and the Ol

line personal computers, two typioal connection methods have

been studled, One is a eonventional method with MODEMs and
the other is a relatively new (Local Area Network) system
without MODEMs. Tn the NTI on-line system, a LAN system is

reconmendad based on the following:
a) Efficient use of the center computer system

b) Easy 1nstallﬂbion compared with a conventional method;
simple counnection method and low cost (MODEMS not

required)

a) Ease of future expansion of the number of terminals by

NT1 itself.

The wminimum and necessary software is selected for the use

of training, consultation and research work,

Uninterruptible power supply units are included in

consideration of Egyptian pohef circumstances.,

Air conditioning system is not included.

Administration and Support Department

1)

CAL (Computer Assisted Learning) systems are introduced
because the knowledge: and technical’ eapabllitles of all the

tralnlng course participants should be equal in order to

conduct training courses effectively.



2)

3}

1)

CAL system teaching materials installed will be related to
basic tedhnology in digital technology fields. For other

fields, a.teaching material production system is introduced

so that NTI instructors can develop their own teaching

" materials.

On-line personal computers are introduced for the use of

NTI’s administrative and analytic work, Information Center
work, and library management work, which can all make use of

the center computer.

Uninterruptible power supply units are included.
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k2.2 Contents of Equipment Selected

‘Selected equipment is shown in Table 4.1 "Equipment List".

Required functions of the equipment are shown in Annex~5 and the

relationship between tralning courses and equipment 1s shown Iin Annex~6

"NTI Training Courses and Necessary Equipment™.

The ocontent of equipment selection and reasons of deciding

quantity is as follows.

(1) Switching and traffic department

1)

2)

3)

u)

5}

Based on the item 4.2.1 "Equipment Selection Policy", one
unit of stored program éigital switching system is

selected.

Five maintenance and administration terminals are selected,
on acoount of the plan that each course will take on 20

trainees, so that one terminal can be assigned to each group
of four trainees, at the maximum, for experimental

laboratory work.

Several sets of_fundamental measuring_instruments are
selected for experimental laboratory work, assigning one set

to each of selected categories of equipment.

The capacity of the traffic generator is decided so that it
can gehef&ﬁe a sufficient amount of traffic to perform load
tests of a switching system under minimum Capaciﬁy,
genarating 30,000 calls/hour with 90 subscriber lines, 30

aﬁalog_trunks and 30 digibal transmissicn channels.
¥o,7 signal monitoring egquipment, which can monitor both the

commori channel signals and the channel associated signals,

is selected.
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Table 4.1 EQUIPMENT LIST

I, Switching and Traffic Department

Batipment ﬁuanlity
1. Switching system ) “
Co_rhpriéing: |
(1) Digital switching equipment and NTI local data 1 System
(2) Haintenance and administration terminal 5 Sels
(3} Power unit | 1 Sys,
{4 Sparé parts 1 Lot
(5) Measuring equipment | Lot
+ Digital multimeter 1 Set
. Frequeﬁcy counter i Se.t
+ Oscillator/Levelmeter | Set
» Logic analyzer 1 Set
- huto TIHS I Set
{6) Maintenance ool 1 Lot
{7) Installation material 1 Set
{8) Documentation 1 Set
2. Traffic generator -
(1) Generator for subscriber line 3 Sets
(2) Génerator for analog trunk 1 Set
(3) Generator for digi.tal transmission 1 Set
3. No.7 signa]ing.monitor 1 Set
o . f — ]
4. Training simulator 1 Set
5 On-line personal computer (On-line PC)
(1) On-1ine PC 1 Set
1 Unit

(2) Uninterruptible power supply unit (UPS)




1. Network Planning Depa

riment

EQuibment Quantity

1. Traffic measuring equipment | |
(1) Measuring equipment 5 Sets
(2) Off—liﬁe persdnal computer 2 Sets:
(3) UPS 4 Uﬁits

2. Network designing system
(1) Graphic workstation 1 Set
{2) Célor graphic printer 1 Set
(3) UPS 1 Unit

3. Measuring equipment .

A1 Pr6t6001 analyzer .3 ‘Sets
(2) Data communication analyzer 2 Seis
(3) Hodem tester 2  Sets
(4) Voice hand analyzer : 2- Sets
(5} Digital transmission analyzer 2 Sets
(6) Artificial telephone line 2 Sets

4. On-line FC
(1) On-line PC’ - 8 Sets

4 Units

(2) UPS for on-lin PC
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~Jit, Transmission Department

B qul.i prien t ' Quantity
1. Digitél BGHQ Radio System _m A_Z__“Sg.sﬁgm_s_
(1) Transmi tter-Receiver 4 Sets
(2) Transnit te.r?Si). Receiver 1 Set
(3) Moduiétérﬂemodulator 4 Sets
(4) Modulator & Frame | 1 Set
(5) Branching Circuit 2 Sets
(6) Fading Simulator 2 Units
(7)-Alarm Distribution Board _ 2 Sets
(8 _-Pow.er Dis._t;‘ibution Board 2 Sets
(9) $ubervisory % Control System ' 1 Set
00 6 GHz Parabolic Antenna | 2 Units
(ll)"ﬁ- 'G-Hz' Parabolic Antenna 1 Units
(12 SIGHZ Waveguide 200 m
(13 Antenna Mount Structure ' ' 3 Sets
043 | Déhydra tor 2 Sets
19 Tools & Fittings 1 Lot
(i} Aéténuator 2 Units
" Switch 2 Units
2. Digital 11GHz Radio Sysiem 1 System
(1_5 .’:ff'-ar.lsmi tter-Receiver 2 Sets
(2) Tfansmitter—Modulafor | 1 Set
(3) Modulator-Demodulator 2 Sets
(4) Powe_r_{}istriﬁution Board 2 Sets
(5): 11 Gﬁz Parabolic Antenna 1 Unit
(6)';-.1..1 GHz P'arabo_Ei_c fintenna . 1 Unit
(7) 11 GHz Waveguide 200 m
:(é)‘--nnte.nna Mount Structure _ 2 Sets
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Bquipment : ' ' Quanti_ty
{9) Dehydrator B . ' ' e 2 Sets
0 Tools & Fittiﬁgs 1 Lot
@) Attenuator o 2 Units
(12) SQifch 2 U_hitS
‘M-S. -PCM Multiplex Systenm
(1) 24 PCH Mul tiplexer 2 Sets
(2) 84 PCH Multiplexer 2 Sets
(3} 34K PCM Hultiplexer 2 Sets
(@) 1404 POM Hul tiplexer - I Set
(5) DDF & VDE B 2 Sets
4, 140}'1 Fiber Optic Transmission System 2 Systems
(1) Line Termi_nating-Equipment _ | 4 Seis
(2) Repeater Equipment | 2 _Seté
(3} Super.visory & Controlling System .i Set
{4) Line Switch 2 Sets
{5} Optical Fibér Cable _ 140 Km
{6} Optical Fiber Cable 2 Km
(7) Joint Box . 1 Lét
(8) Attenuator | ' 4 Sets
5. Satellite TV Receiver System _ | 1 System
(1) Antenna.System | 1 Set
{2) Low Noise Converter | 1 Set
{3) Satellite TV Receiver 1 Set
(4)_TV Monitor 1 Set
6. Hicrowave Training Bench . - 4 Sets
7. System Display Board | | 2 Sots
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N Equipment Quantity
8. On-line PC -
(1) On-1ine PC _ 2 Sets
{2 -.UPS_ for on- line PC 1 Unit
é Poﬁer_Supp']y Sy;ém o 5 sets
10. Solar Power System - 1 Set
11. Spare Parts 1 Lot
12. Installation Materials 1 Lot
13. Documentation N .I—Lot
14. Testing &"Meésuring Equipment
14-1 Fdr Radio and MUX System
(Q Pé&éef Heter 4 sets
(2). =f;‘:rtfzquency counter 2 .sets
(3) Bigital Transmission t'lmalyzer. 2 sets
(4) Specirum Analyzer 1 set
{5) S..pectrum Afaalyzer 1 set
{6} Synchroscope 2 sets
(1) Synchroscope 2 sets
(8) Mi.crowave System Analyzer 2 sets
(Qj Microwave Frequency Converter 1 set .
(lB)IMIicrbwave Frequency Converter 1 set
() Vector Signal Generator 1 set
- 02 Vector Mbdu}ationﬂnalyzer 1 set
(13).Noise Test Set 1 set
@ Jitter Generater 2 sets
49 Error Rate Measuring Equipment 2 sets
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05 Connecterization Kit

Bquipnent Quantity
(8) Tracking Generator 1 set
) Video Signal Generator 1 set
(18 Satellite TV Signal Transmittef | 1 set
0% Video Signal Analyzer 1 set
9 v Waveform Moritor 1 set
(Z1) Signal Generator 2 sets
(22);Chart'Rec0rder 3 sets
14-2 For Opfical Fiber Transmission System
{l)_StabiIized:Light Source 2 sets
{2} Oﬁfiéal Power Motor | 2 sets
'.Gﬂ Optical Wavelength Meter 2 sets
{4) Optical White Light Source lf.set
{5) Optical Spéctrum'ﬁnaiyéér 2 séis
{6) Optical Time Bemﬁin Reflectometer : 2 sets
(7) Chromatic bispersion Characteristics Heasuring "1 seilr
Equipment |
(8) B/0 Converter 1 set
| ﬁn_O/E Converter 1 Sét
0 Optical Return Loss Measuring Set 1 set
@il Optical Variable Attenuator 4 sets
(12 Optical Switch 4 sets
(@ Optical Coupler 4 ééts‘
(19 Fiber Arc—Fﬁsion Splicer 1 set
1

set
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IV, Electronics Departmeﬁt

Equipment Quantity
1._ Printed circuit fabr.i-cation equipment )
(1) Standard circuit board 100 Units
(@) Ultravioled exposﬁre unit 2 sets
(3) P.C.B., processing & wash tank 2 sels
{4) Precision mini drill 2 sels
(6) P.C.B, etching tank 2 sets
(6} P.C.B, cutter 2 sets
(7) Printed circuit work frame 2 sets
{8} Ultrasonic cleaning tank 2 sets
2. Traini-ng-i(i.ts for analog and digital ciruit
(1) Semiconductor element experimental equipment 2 sets
(2).El.ectronic circuit experimental egquipment 2 sels
(3):MGDEH circuit experimental equipment 2 sets
(4) Pﬁlse circuit experimental equipment 2 sets
i5) l;'m.alog digital conversion e#perimental equipment. 2 sets
) IC training equipment 2 sets
(n B;bit microprocessor training equipment 5 séts
- ® 16-bit microprocessor iraining equipment 5 sets
3. CAD system
(1) PCB CAD‘ So_f tware package 2 sets
(2) Personal computer 2 sets
{3) Graphic plotter 2 seis
(4) UPS for personal computer | 1 set
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| Bquipment | fuantity
4; He;asuring equipment B
(1) i.C .troubleshooting kit 2 sets
{2} BPROM programmer 2 sels
(3) Hicropr'ocessof system analyzer .2 sets
(4) Logic analyzer 2 sets
(5) Microprocessor based controller 4 sets
(6) Logic probe 15 sets
{7} Function generator b sets
(8) Digital multimeter 5 sets
9 F.requency counter 5 sets
{10 4 meter ' 1 set
(1) Vector impedance meter. | 1 set
(12 Selective level metelr/.os.cillator | | 1 sét
.03).Cable_ fault locator | _ 1 set
{14) Sﬁectrum analyzer | | | éét
@ ﬁrtifici.al telephone line ' 1 set
(16) Frequency synthe#izer _ 1 set
) Audio analyzer 1 set
(% Dynamic signa.l analyzer 1 set
a9 Porta.b.le instrumentation tape re;:oder | _ 1 set |
@9 Band pass fil tor 1 set
@D P.CH: generator/moni tor/noise generator - 1 set
(22) PCH trans.mission measuring set 1 set
5. On-line PC
(1) On-1line PC ' : 1 set
(2) UPS for On-line PC 1 unit
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V. Computer and Systems Department

Equipment Quantity

t. Center computer s.ystem 1 sysem

comprising;

{1) central processing unit 1 set
(2) Console subsystem - 1 set |
(3) Magnetic disk unit 4 units
(4) Magnetic tape unit 2 units
(6} Line printer 1 unit
6) X-Y plotter 1 unit
(7} Graphic terminal 1 set
{8} X.25 Gateway equipment 1 unit
{9) Operating system and utilities 1 set

2. On-line PC for training
(1) On-line PC (Trainees) 20 sets
(2) On-line PC (Instructers) 1 set

3. On-line PC for staff
(1) On-line PC (staff) 4 sets
{2) Page printer 1 unit

4. Local area neiwork (LAN : 3 segments) 1 set

5. Uninterruptible power supply unit (UPS)

(1) UPS for center computer 1 unit
(2) UPS for on-line PC 14 units

6. Spare parts 1 lot

7. Maintenance tools 1 lot
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Equipme.ni | 'Quantit'y?
8. Installation materials o 1 lot
9. Documentation 1 I(;t
10, Articles for consumption 1 lot
Vi, Administration and Support Department
Bquipment Quantity
1. CAL (Computer Aided Learning) System
(1) CAL :termin'al : 4 sets
(2) Teaching matei‘ials making system B sef
(3) CAL teaching materials (fof 9 courses) 9 sets
(4) UPS for CAL terminal -2 units
2. On-line PC
(1) On-line PC | 2 sets
(2} Uninterruptible power supply unit(UPS) 1 unit
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(2) WNetwork planning department

1)

2}

3)

4y

Five sets of traffic measuring instruments are selected so
that the fundamental traffic data of working subscriber

lines can be collected at five locations at least at a time.

One set of network design system is provided for use in the
Telecommunications Diploma Course and practical network

design project,

Two sets of measuring instruments are selected for each
categbry; in principle, so that one set can be assigned to
each of corresponding ends. However, protocol analyzers are

assigned three sets to esach using purposes.

Eight on-~line personal computers are selected so that each
group of three trainees can use one set for data processing.
Four of the eight sets are equipped with a 20-megabyte hard
disk each for relatively small amount of data processing,

and “the . others with a U40-megabyte hard disk each.

(3) Transmission department -

1)

‘A set-of 6 GHz radio equipment (1+1 systems) with 68 MB of
capacity equivalent to 960 CH being popular in Egypt and
with typical digital modulation (8 PSK) is selected as a
long=haul microwave transmission system. In addition to

the. equipment, supervisory/control equipment necessary for

'operation and maintenance is also selected to enable

experiment on automatic and manual switching of the radio

equipment.

— 121 —



2)

3)

4)

5)

6)

One system of 11_GHz'radio equipment with 140 MB of capacity
equivalent to 1920 CH and with 16 QAM digital modulation
suitable for high capacity is selected for its popular

functions.

A set of optical fiber transmission equibment (1+1 systems)
with 140 MB of capacity and a'supervisoryldbntrol equipment
are sélected as the capaoity.(1920 CH) has compaﬁibility
with the capacity (960 CH) of the ekisting coaxial cable for
the long=haul system.

Hereupon the number of systems (1+1 systemsf of the 6 GHz
radio and the optical fiber equipment is the minimum for

twenty trainees in a course. .

A set of digital multiplexers (2 systems of 2 MB, 8MB, 34 MB
MUXs and a 140 MB MUX) is selected to install at one side of
terminal transmission equipment because of the economical

design.

A set of simple satellite TV receiver system with the-
function of receiving the TV signal transmitted from the
existiﬁg EUTELSAT 1is selected together with an antenna _
system in consideration of economy and training effect. The
antenna has a diameter of 4.5 meters to keep minimum video

quality necessary for training.

Four sets of microwave circuit tfaihing kits which are
arranged and conheéted together on a table for measuring
ea¢h circuit are selected so as to supply five trainees with

a set.
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7}

8)

For microwave propagation experiments, three antennas. for 6

GHz and two antennas for 11 GHz are selected., The

~arrangement of the antenna systems is showun in Figure 4.2

and the antenna. diameters are minimized for.training

‘experiment though an actual microwave line normally has a 1 P

meter antenna,

A minimized number of testing and measuring instruments

-~ necessary for measurement of the equipment characteristics

and the system quality in the transmission systewms is
selected in due consideration of the number of trainees,

frequency of use and necessity of tests.

(4) Electronics department -

1).

2)

3.

i)

One set of CAD (Computer Assisted Design) system for print

circuit board design is selected, which has functions of

component parts allocation and automatic wiring by means of

input data,

Two. sets of simple printed circuit board fabrication

_equipment for manual making are selected. As to circuit

boards, two types are selected, that is, the standard and

the sensitive.

Several kinds of experimental equipment are selected to
perform digital electronics, electronic circuit measurement,

microprocessor technology courses and so on.

- The measuring instruments, used for the training courses on

cirecuit and measurement technology, and its quantity are

decided in consideration of the catggories and quantity that

NTI has.
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(5)

Computer and systems department

1}

2)

4)

5)

The central processing unit of the center computer has the
performance to be able to handle smoothly the various
transactions of training, research and NTI administration

works from 40 terminals or more.

‘Main memory area consists of four parts: that is, (1) an

area to run the operating system (08), (2) that to control
terminals, (3) that to run various programs, and (4) that to

be used commonly as an working area for data files.

Since real time contbol_to B0 terminals, real time running
of various kinds of programs for training and research, and
real time retrieval and_processing of various big-scale data
bases related to telecommunications are requiréd a main
memory with a capacity of 3?—megabyte is suitable for the

NTI s computer system,

The capacity of magnetic disk units is more than 2.5
gigabytes (GB) in total for use in training, consultation
and research work. The 2.5 gigabytes should be divided into

about four drive units to ease maintenance and operation,

Two magnetic tape units are installed because of the need of
tape to tape protessing and automatic unit awiteching for

file copying and backup.

For graphic-training, one graphic terminal equipment capable
of making'highmden31ty graphics 1s installed. One digitizer
is installed for graphic data input and oﬁe X-Y plotter in
installed for graphic data output.
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6)

73

8)

9}

10)

For the use of mass data printing at training and research

work, one line printer is inastalled.

‘One unit of X.25% gateway equipment is provided to connect

~ NTI computer system to the public packet switching system in

ARENTO.

-:Because training course participants are normally limited to

20 persons, with a maximum of 40, and the number of the
courses is quite large, the training courses have Lo be
conducted effectively, therefore 20 on-line personal
computers are installed for use by trainees, and one more

for instructors.

The Qn—line personal computer for instructors has one color
printer with simple color graphics output capability so that

simple graphics made by trainees can be printed.

For the staffs’ use four sets of on-line personal computer
are installed. One set is used for various training
programs and production of teaching materials, two sebts are
used for consultation and research work, and cne set is used

for the departments’ own work and NTI's data base accessing.

-In order to outpuﬁ a relatively large amount of teaching

materials production and program making, one page printer is

selected,

The LAN {Local Area Network) system adopts the CSMA/CD
method which will be introduced to Egypt widely. Three
segments of the LAN system are installed in consideration of

the number of terminals and conditions of the building.
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(6) Administration and support department

1} The CAL system is installed mainly for the purposs of
equallzing foreign trainees from the third countries, The
average number of forelgn trainees in one course is normally

four, therefore four sets of CAL terminals are installed.

2) CAL teaching materials are selected to give basie knowledge
. to equalize trainees’ level,
a) Outline of network design techniques
b} Outline of traffic theory _
¢) Basic techniques of digital switcﬁing
d) Optical fiber transmission basic techniques
e) Digital transmission techniques
f£) Digital microwave irénsmission theory
g} Data transmission control procedure
h) Basic electronic circuits

1) Advanced electronic circuiis

3) One set of CAL teaching materials production system is
installed and has teaching materials graphies (Frame)
production funetions and learning order deecision functions,

and is operated on the CAL terminals.

b} Two sets of on-line personal computers are installed. One
set is used for the NTI’s administrative and analytic work,
The other set is used for Information Center and library

management work,
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4.2.3 System Configuration
_2.2.3.1 System Configuration of Switching and Transmission Equipment

The switching and the transmission equipment shall be
ihteroonnected,-forming a total telecommunications network similar to
working.ones. Outgoing and incoming trunks of the switching equipment
shall be connected to the transmission equipment through VDF or DDF, making
& 1oop at an adequate point, then enabling experimental work on a total
system, not on independent equipment. A trunking diagram of the switching
-equipmént is shown in Figure 4.1, and transmission system configuration is

shown in Figure .2,
(1) Switching system configuration
1) Interfacing to transmission equipment

Cables from VDF in the switching equipment room to VDF in
the transmission equipment room shall be installed as part

of the switching equipment.

‘Digital trunks shall be equipped with digital transmission
interfaces of 2,048 Mb/s, while analog trunks shall be
equipped with the function of CODEC and interconnected at

voice level,
2) Interconnection to outside commercial facilities

Subscribér circuits, analog trunks and digital transmission
interfaces shall be terminated at MDF, VDF and DDF,
respectively. The:interconnection to outside commercial
switehing systems may be realized through that VDF, or DDF
in ﬁhe transmission equipment room, by NTI, when necessary.
The-traffic genébator can be connected to the switching

aysten thrbugh those MDF, VDF and DDF.
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3 Maintenance and administration terminals

Terminals for performing supervision, control and tests of
the switching system shall be provided. Making use of the
"switching system software, traffic measurement, equipment

diagnosis and data change can be performed by the terminals.
%)  Network synchronization.clock

Network synchronization clock pulses shall be supplied from
an internal clock of the switching system. They can be taken
out of a digital transmiSSion interface through digital

transmission lines from other exchanges.
(2) Configuration of transmission system

1 A transmission syétem has functions that sighals sent from a
switch are multiplexed and transmiﬁtéd far away through a
microwave system or a éable/optical fipber systém._
Accordingly the transmission system containing above

functions is provided in the Project.

2) In the configuration, the transmiSSion system is composed of
. 6 GHz microwave systems (1+1 sys) having two corresponding
terminal stations, an 11 GHz microwave system {1 sys) having
tﬁo corresponding terminal stations, and optical fiber
transmission systems (1+1 sys) having'two corresponding
terminal stations and one repeater station. Multiplexeré
are oonneoted to the station on one side of each system

through a signal distribution board (DDF}.
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3)

4)

5}

power attenuaters are used in place of antsnnas batween the
microwave equipment as an in-building training system. n
the optical transmission systems, one system has actual

optical fiber lines and another has optical attenuaters

instead of optical fibers for economical reason.

On the occasion of training concerning an overall
teleconmunication system, trainees will comprehend that
signals sent from the switch go .forward to the end terminal
equipment. (right side in the configuration) and then turn
back to the switch as shown below: '

Telephone —> .- = - . Microwave/ _
Switch : MUX Optical , | (return)
Telephone <€+ S Trans.System

A system concept of microwave antennas tor microwave

propagation experiment is presented in Figure 4.2. A,

. building for experiment on transmission antennas and

transmitters will be selected from among the ARENTO or
governmental buildings 3@ to 5@ Km away from the NTI
puilding.

The microwave receivers of the radio equipment provided for

NTI are used as the receivers of this experiment for

economy.
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4.2.3.2 On-line Computer System Configuration

'NTI’s computer system i3 a general-purpose system functioning as:
1) a computer training/practice machine, 2) a practical systems development.
machine and. 3) a machine for common use on all department’s terminals, In
order to realize this system,'all terminals (on-line personal computer : 39
sets, graphic terminal : 1 set) must be connected'to.the center cbmputer
on-line, aﬁd be able to use the center computer via time sharing.

Therefore the system configuration shown in Figure 4.3 is selected,

(1) A LAN system with 10 M bps data transmission speed connects all
terminals and the center computer. .The LAN system is installed in a total
of three seémehts (one segment has a 500 m coaxial cable at the longest).
This segmentation 1s done to balance'the'loéd from all terminals to the

eenter'computer, and for floor layout purposes.

(2) A console system connected Eo the center computer carries out

operation, supervision, and maintehance of the'system.

(3) Magnetic disk units connected to the center computer can file
various data and software in data ‘base format which can be.used commonly

for training, coﬁsultation, research and for NTI s administration work etc,
(4) An on~line personal computer has a 20 MB hard disk for trainees

use and a 40 MB hard disk for instructors and staff use, and can be used as

a stand-alone oémputer.' These also have simple graphies functions.
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§.2.4

1)

2)

3}

4)

5]

6)

7)

8)

9)

10)

Equipment Laybut
Main equipaient 1ayouts'are shown in Figures 3.4 to 15,
The layout of the switching equipment is shown in Figure 4.1,

The layout of the optical fiber transmission equipment is shown

in Figure 4.5,
The layout of the transmission equipment is shown in Figure U4.6.

The layout of the satellite TV receptidﬁ earth station system is

shown in Figure 4.7

The laycut of structural steel for the satellite antenna on the

roof of Building A is shown in Figure 4.8,

The layout of the center computer system equipment is shown in

Figure 4,9,

The layout of the on-1line personal computers for training use is

shown in Figure H4.10.

The layout of the on-line personal computers for the staff of the

Cdmputer and Systems Department is shown in Figure 4.11.

The layout;of all on-line personal computers is shown in Figurés
4.12 to 4,14, ' '

The layout of the CAL (Computer Assisted Learning) terminals is

shown in Figure 4,15,
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§.2.5 Cabling Plan

Fig. 4.16 shows the plan for cables to be newly installed inside
the NTI new building by this project.

To connect the digital exchange to the optical fiber transmission
equipment or the digital microwave transmission egquipment, six 100 pair
cables and ten coaxial cables are installed between the transmission

department and the switching department.

In order to connect the LAN terminal equipment which are
installed'in each laboratory and administrative section with the main
computer, coaxial cables for LAN are installed in almost the whole NTI
building. Three routes of the coaxial cables are necessary -on account of
distance limit between the main computer and the terminal equipment, and

equalization of load per cable.
b,2.6 Air Conditioning-

_ Air conditioners.are necessities for the main computer and the
digital exchange among all of the selected equipment by this project taking

account of the environmental condition.

The air conditioners are installed by NTI. According to the
installation plan, a relation between calorific value from the installed

equipment and capability of the air conditioners was inappropriate.

It is estimated that calorifie values from the main computer and
the digital exchange are about 20,000 kecal/hour, about 15,300 kecal/hour
respectively, therefore the new installation plan has been amended as shown

in Table 4.,2.
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Table 4.2 Air Conditioner Installation Plan

Place '_oilf Nétw’ork _|Transmission | Computer [Electronics {Switching
Installatic)n Depart:nent Depattment  [Department Department Deparment

0ld plan | 84,000 96,008 | 72,000 48,000 48,000

New plan 48,006 | 72,000 - 96,006 48,09¢ 84,000

Unit : BTU (1 kcal/hour = 3.96825 BTU)
y.2.7 Electric Power Distribution

Fig. 4,17 shows configuration of electric power distribution at

the NTI new building.

There are two"systems.--one is distribution for sockets on the
wall of each laboratory, and the other is for lighting and air-

conditioning.

It is desirable for the installed equipment to be suppliéd with
electric power.by'the former system, because the latter is in danger of

voltage fiUCtuation'due to ON/OFF of operation of the'air conditioners,

Most of the eguipment can be supplied with electric power from
the sdckets on the wall of each laboratory, but additional exclusive
distribution cables are necessary to supply electric power to the main

computer and the digital exchange as shown in Fig. §.17.
In the minutes.bf discussion on the Basic Design Study in Egypt,

the Egyptian side agreed to take necessary actions concerning this matter

and to complete them before the equipment installation work starts.
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_CHAPTER 5 IMPLEMENTATION PLAN OF THE PROJECT

5.1 Responsible Ministry and Executing Agency

The ministry responsible for the Project is the Ministry of
Transport Communications and Maritime Transport. The executing agency for
'the Project is NTI under the superv1sion of the Mlnlstry of Transport,

Communlcatlons and Marltlme Transport,
5.2 ‘Outline of Implementation'Plan

The purpose of the Project is to install eqnipment and facilities
necessary for_the expansion of National Telecommunication Institute (NTI)
in the Arab'Hépnblic of Egypt. The project site is the NTI's new building
which is scheduled to be completed by the end of 1989,

After the Ekchange of Motes has become effective between the
Government of Japan and the Government of Egypt, NTI and a Japanese
consultant will conclude a consulting agreement under which detailed design

and cdnétructidn manégement will begin.

Installation work for the Project shall be executed by a Japanese
contractor and by NTI accordlng to the scope of work stated in Section 5.4.
Quallfled staff for the 1nstallat10n, arrangement and confirmation of
characteristics of the equipment shall be sent by the contractor to MNTI,
for high-level technique and experience are indispénsabie. The staff sent
by the contractor shall instruct NTI staff in the operation and handling of

the equipment during the periodzof construction.

‘ The eonstructlon perlod is scheduled as follows 6 months for
practlcal de51gn1ng, tender, and contract; and 12 months for supplying and

1nstalling equipment; totallng 18 months,
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5.3 Implementation Management Plan -

The Japanese consultant exeoutes the Fo]lowlng management tasks

concerning the implementation of the Project
(1) Detailed design

On the basis of the data determlned under the present basie
design study, the oonsultant carries out detailed de31gn with NTI to declde
on general conditions, special eondltlons and technical detailed
specifications necessary for thke implementation of the construetion work,
The oonsultant depending on the result of the detalled des1gn, prepares

documents needed for tenderlng.
(2) ‘Installation management

(a) Tender to select contractor
The consultant earr1es out the invitatlons for tender,
acceptanoe and evaluation of tender documents and 3331sts
NTI and the Japanese oontraetor in eoneluding the agreement

(b) Examination of approval drawings'
The consultant on behalf of NTI, examines the production
draw1ngs of materials and equlpment submitted by
contraotors.

(¢) Acceptance inspection at supplier’s factory
Prior to the shipment of materials and'eouipment by the
'suppller, the consultant verifies, -through inspection at the

suppller 5 factory, that they conform to the terms and

conditlons of purchase agreements.
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«(d) 1Insballation supervision
According to the terms of agreement concluded between NTI
and- the consultant, the latter sends to the project sites

engineers as required to supervise installation work. .
., (e) Witness to acceptance tests

Upon completion of the installation, the consultant and NTI
shall be present at the acceptance tests to make a final

verification of facilities introduced under the Project.
5.4 Scope of Installation Hork

N The basic design_team-discussed,.with the Director of NTI and
officials concerned, the scope of the installation work for Japan and
Egypt, the condition that grant aid by the Government of Japan is extended
to the Project., Finally both sides reached the following agreement on the

saild matter.
5.4.1.- . Principle of Scope of Installation Work

The scope of respective responsibilities for the installation
work - to be taken_by the Government of Japan and the Government of Egypt is

defined in the following items,

(1) The Japanese government carries out the installation of
equibment and facilities pointed out in section %.4.2

within those listed on the talk in Table 4,1,

{(2) The Egyptian side settles other equipment other than the

above equipment.

(3)  The Egyptian side carries oul consatruction work

regarding the NTI building and other work related to
the building.
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(4)

The Egyptian side is responaible for the execution of
construction defined in section 5.4.3. in addition to the

matters expressed in the above items (2) and (3).

5.8,2 Scope of Work on the Japanese Side

(1)

(2)

(3)

(%)

(5)

(6}

(7

Installation and cabling for the digital exchange and
automatic voltage regulator (AVR)

Construction of a raised floor in the switching laboratory

and the computer room:

Installation and cébling for the'transmission equipment
(6 GHz, 11 GHz, optical and MUX) and distribution

board in the transmission training and research room

Installation and cabling for the satellite TV receiver in
the satellite training room and its antenna system,

including steel supports for the’antenna system

Installation and cabling for the center computer equipment

and the uninterruptible power supply unit
Installation of cable racks and cables connecting between
the equipment except cable racks for the signal cables

between switeh and transmission equipment

Installation and cabling for the power supply equipment

and power distribution boards
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5.1.3. . Scope

(1)

(2)

- (3)

(4)
(5

(6)

of ‘Work on the Egyptian Side

Purchase and installation of power cables and power
“distribution boxes in all equipment rooms and for the

satellite antenna on the roof-

- Preparation of concrete bases for steel supports of the

- satellite antenna

‘Construction and installation of an antenna tower, antenna
systems, and waveguides for the 6 and 11 GHz microwave
systems:in NTI and all work in transmission stations remote

from NTI for microwave propagation tests
Construction of plain partitions in the computer room
Construction of a .plain entrance room in the switching room

Purchase and installation of air-conditioning units

necessary for the equipment

5.5 Undertakings by Egyptian Government

(1)

(2)

(3}

To secure appropriate place with necessary facilities for
electricity and other incidental facilities for the

ingstallation of the equipment.

To ensure the necessary budget and personnel for the proper
and effective operation and maintenance of facilities and

equipment to be provided under the grant.

To ensure prompt unloading, tax exemption, customs clearance
at the port of disembarkation in Egypt and prompt internal
transportation of materials and equipment provided under the

grand in accordance with the law and regulations concerned

in Egypt.
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(%)

(5)

(6}

(7

(8}

(9)

To accord Japanese nationals whose services may be required
in connection with the supply of the products and the

services under the verified contracts such facilities as may
be necessary for their entry into Egypt and stay thereln for '

the execution of the Project.

Japanese nationals involved in the Project will not be

_subjeét to any oustoms duties, internal taxes, and other

fiscal levies which may be imposed in Egypt with respect to

the supply of the producté and services under the verified

contract.

To bear all expenses, other than those. to be borne by the
grant, necessary for construction on the facilities as well

as for the transportation and installation of the equipment.

To provide assistants and facilities necessary for the

Project,

To provide Japanese consultant and contractor with necessary

data and information for engineering of the Project.

To prepare a furnished room as an office for each consultant

and contractor.

5.6 Implementation Schedule

Figure 5.1 shows the implementation schedule after conclusion of

the Exchange of Notes.
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5.7 FExpenses Borne By Egyptian Government

The expense to be borne by the Government of Egypt is supposed to.be a
sum of ¥ 35,000,000 due to materials and personnel expenses of the

following installation work.
(Installation work to be borne by the Government of Egypt)

a) Foundation construction for sateliiterantenna.'

b)) Microwave antenna steel tower construction.

c) Waveguide tube installation.

d) Installation of counter-exchange for propagation tests.
e) Alr-conditioning dﬁd power equipmént instaiiaﬁion.

£)  Partition and interior construction of rooms to place

equipment,
5.8 Equipment Procurement Plan

All of the equipment except for the computer system will be

procured in Japan.

4s for the computer system equipment, the NTI side has strongly
requested that the equipment be provided by one of the four big _
computer vendors (IBM, ICL, DEC, NCR) which have a reliable and sﬁabie
maintenance and support organization in Egypt. The study team has decided
to study the possibility of procuring the computer syétem equipment for

this Project from third countries.
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CHAPTER 6 MAINTENANCE MANAGEMENT PLAN

6.1 'Tecﬁnical Staffing and Technical Capabllity

NTI's technical staffing trend is as shown in Table 3.4, The
number of persons increaseé.in accordance with the development of NTI's
_actiyities. Table 6.1 shows the relation between the numbers of technical
personnel working and pianﬁed pérsonnel for the fiscal years 1987/88 and
1988/89. |

Not all of the tbaining equipment is currently in place. This
has held hp the hiring of technical personhel. However, as shown in Table
3.5, NTI is_planning to increase the number of personnel in the future in

accordance with the Project’s progress.

Table 6.1 Current and Planned Numbers of Technical Staff

1987/88 1988/89
Current number : 77 85
‘Planned number : 91 111

A1l of.the current staff of 51 people presently in charge of
training and study during the fiscal year 1988/89 are engineers 6?
university graduates, and 0% of them have master s, or higher, degrees.
' NTI plﬁns to hire the most dualified personnel, those who have technical

capabilities above the level of a college researcher.
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During selection of the equipment to be provided, the study team
held- repeated discussions with staff members in each - technical division
concerning the functions required for each. item of equipment how ‘the
equ1pment would be applied to training and research and study currently
being executed The result was that it was decided that the NTI tecnnical
staff could prov1de sufficient knowledge and technical capability to. -

maintain and control equipment which will be provided
6.2 Maintenance and ﬁanagement.of'Existing-Equipment_.

The study tean inVestiéated'the management of existing equipment
of NTI. According to its equipment list, eqUipment under repairing was two
in number and equipment oub of order and not repaired was 10 in number'

that 1s, only kg of the totai 325 pieces of. equipment was out of order.

The repair of equipment out of order is controlled by means of
repair slips Most pieces of the equ1pment that have got out of order,
excluding those which are prOVided under a repair contract such as a copy
machine and a computer are repaired by NTI itself, and the rest are sent

for repairs.

NTI will strengthen the functions of the present eqUipment
management syatem and provide a satisfactory management system for ‘
maintaining quality of the equipment to. be prov1ded under Japan s grand-
aid. NTI plans to strengthen the current equipment management system, and

will maintain a complete’ quality control system for all provided materials.
6.3 Haintenaﬂcéaﬂanagement Expenses
| (n .Estimation.of;maintenance cost for:eqnlpment to be-provided.
. The Progect provides ‘the appropriate.amount of spare parts for

_the eqUipment in order to maintain the equipment properly ‘NTI intends to

conclude a maintenance contract. with ong of the computer vendors in Egypt

._ for maintenance and operation of its computer system. For all other

equipment however, NTI intends to make necessary repairs itself using
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- diagnosis and test funetions that the equipment is furnished, other

additional meaSUﬁing equipment and spare parts provided.

NTI has enough ability to maintain equipment by itself. _
_Therefqre tha‘cost of maintenance of new equipment should only consist of
the cost of the computer maintgnance contract, the cost of repaiﬁ-of
'paekéges and measuring equipment by the manufacturer and the cost of
phrchasing_additional spare parts. That is, total méintenahoe management

expenses are estimated to be about 6 million yen per year.
(2) Preparation of the maintenance management budget

_ _ The operatioﬁal budget-for NTI is apbropriated from the
"governmént's anﬂual budgét. Table 3.3 shpws the trend of NTI s operational
| budgeté. The total budget for.purohasing spare parts and eguipment
maintenance 1n ‘the fiscal year 1988/89 was L.E. 24,500 (approx. 1.3 million
yen), However, NTI s maintenance cost is based on the cost of maintalnlng
equibmenp currently 1n its possession. Thus, it will increase with the

size of the facilities and the amount of equipment in use.

_ 'NTI intends to réquest a total budget of approximately L.E.
2,000, 000 to 2,500,000 for maintenance management of the building, its
related facilities, and materials for training and study for the fiscal
year 1991/92 when this Project is expected to be completed. NTI expressed
.that there should be no difficulty in obtaining the required maintenance

management.budget'for the equipment to be planned under the Project.

In addition to the above budget, NTI currently receives L.E,
2,000 per yeér from ARENTO for training expenses incurred by the ARENTO
Special Training Program and charges L.E. 200 for each participant in a
training course in the Continuing Educétion Program. However, pért of the
révenues from training fees is given to the teachers as a apecial
allowance, with the remainder returned to the National Treasury.
Currently, NTI is negotiating with the government for permission to use
parts of these Fevenues for the purchase of equipment and malntenance

"management expense.
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6.4 Evaluation of Maintenance Management Capability

As deséribed in the study above, NTI’s maintenance skill, present
maintenancg management condition, and maintenance budget show that NTI
provides sufficient capability for mainrtenance management of equipment to

be planned under the Project.
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