It is proposed that the installation work in this
Project be carried out by the Contractor on turn-key
basis. For the completion of work in the predetermined
work period, it is indispensable that the installation
design and drawings, implementation plan and method,
factory test procedure, field test procedure, and so
forth, to be provided by the Contractor be examined
carefully by ARENTO and the yes or no reply with
comments, where necessary, be issued without delay.

Although the project is to be implemented by Contractor
on turn-key basis, it is desirous for ARENTO to
continually watch the overall progress of work by making
effective supervision. This will also be necessary for
assessment of the piecevork payment.

In case where the work is done at the existing
exchanges, the Contractor is reéequired to exercise utmost
care neither to interfere with duty performance of
ARENTO personnel nor to cause trouble with the operating
egquipment, not to speak of avoiding casualties. Special

circumspection is necessary in the tower assembly work.

Depending upon the objective situation, the work
c0mmencemeht may be postponed or the work period may be
extended. Therefore, to meet the materials and labor
costs, as well as to cope with the price fluctuations,
during such extra period, both promptly and effectively,
it is necessary to set aside and maintain the

cont ingency fund.
Test

Main test categories in this Project are factory test
and field test.
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1)

(2)

Factory Test

To perform the factory test of manufactured

equipments efficiently, the desirable method is to

make sampling inspection, that is to say, for the

main equipments out of the equipments supplied by ()
the Contractor, the authoritative sampling

inspection plan formulated on the basis of modern
statistical theory should, in principle, be

employed.,

For at least one set out of various equipments of
the same type,-it is preferable to carry out the
ambient temperature test. This Kind of test, if it
is to be carried out at the field, involves extreme
difficulty.

Theé Contractor must formulate the factory test (}
procedure within three months or so after the -
coming into effect of the contract and submit such

test procedure to ARENTO for approval.

Field Test

The field test comprises the following categories:

1) In-station test

2) Radio section test

3) Acceptance test ()

a) Telephone circuit performance test

b) Reliability test



In-station test is made by measuring ﬁhe _
performanceé of individuéliunits of each equipment
category after installation so. as'to'make sure that
the équipment malnta1ns, after shipment from
factory and installation at 31te, the
characteristics conflrmed by the factory test

Radio section test is made by means of actual
sighai transmission through antenna from radio
equipment at a certain station and actual signal
receiving at the adjacent station, is to examine
whether the measured values of propagation loss,
antenna gain, feeder loss, etc., are within the
allowable range as compared with the corresponding
design values,

Acceptance test comprises telephone circuit
performance test and reliability test. The fbrmer
is made by measuring the end-to-end performance of
telephone circuit at the time of radio propagation
is in normal state so as to make sure that the
circuit pgtformance conforms fo the standard. The
latter is made by measuring the Bit Error Rate
continucusly fdr_a relatively long period {(half
months to one month) so0 as to detect the system
outage due to abnormal rédio propagatioh and radio
equipmént trouble (including power failure).
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3-10 Training

3-10-1 Basic Philosophy of Training Program.

The governing philosophy for organizing the necessary

training program originates from following facts:

(1)

(2)

(3}

The telecommunication system to be proposed and
the equipments that compose the system are
featured in the especially high degree of
reliability, stable performance'and casy
maintenability. Therefore, it is possible to
establish the systematic maintenance procedure,
and this maintenance procedure is easy to
comprehend,

Notwithstanding the recently developed
communication éguipment is the product of advanced
technigues and precision engineering, and consists
of interchangeable units, paneéels or modules.
Therefore, the maintenance personnel to engage in
the maintenance work in the exchanges do not need
special technical knowledge:about inside details
of those units, panels or modules. Theories of a
high level in the fields of electronics and
mathematics are not necessary for the maintenance
personnel.

Compared with the communication eduipment, the
power supply equipment are less reliable and
stable, therefore, the power system must be far
more frequently maintained,
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3-10-2

{4} The maintenance work, whatever the kind, cannot be

performed without the maintenance materials.

Therefore, it is essential that all maintenance
materials be available in good condition whenever
they are needed. This means that how to handle
and manage the maintenance materials assumes top
importance.

Considering'abOVe, basic philosophy of the training
program is as follows:

1) . The training of maintenance personnel places major
emphasis on O/M procedure and attaches less weight
to theories,

2} The training on technical handling and management
of maintenance materials is directed to the staff
of supervisor level,

Working Schedule of Training

In order to attain the desired effect in the whole
aspect of training, it is recommended that the training
be administered in two categories: factory training and
on-the-job training. The training schedule for this
purpose appears in Tab1e II~10.
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3-10-3

3-10-4

Factory Training

The principal purpose of factory training is to train
those ARENTO staff, who will be the supervisors or
senior technician having suitable background the
overall scope of O/M technique including the knowledge
of proposed communication system, power supply system
and equipment, maintenance procedure,. as well as
managing and technical handling of maintenance
materials.

The trainees in such factory training are expected to

‘serve as instructors in the training planned by ARENTO.

The eligibility to receive factory training is to
possess a more or less knowledge about electronics and
solid state circuits, and preferably about 0/M of
radio, carrier and power systems.

The subjects of training comprise radio engineering,
supervising, digital multiplex equipment and power
system. For the period of training, approximately two

months are necessary.
On-the-Job Training

For the purpose of proper operation and effective
maintenance of the communication system, it is
important that the training of personnel to engage in
system operation and maintenance be completed before
the system service-in.

For this reason, it is recommended to carry out

on-the-job tfaining that allows trainees to participate
in the actual system construction work.
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3-11

Operation and Maintenance

For the smooth operation of telecommunication
transmission routes, the organization of operation must
be firmly established.

For the organization of operation, the general trend is
to establish such organization at main repeater stations
or terminal stations on thé“transmission route chain,
thus making them attended stations, while keeping other

repeater stations unattended. In most cases, those main

repeater stations constitute the nodes of individual
transmiSsion sections and sometimes form the branching
stationg, so that they are made the attended stations
from the viewpoint of operation and maintenance of the
communication system.

However, the microwave circuits to be established in this
Project are those in the urban district and hence short
in distance. Thus, on these microwave circuits, neither
the intermediate repeater stations nor the radio
switching sections exist.

In this Project, Moharam Bey will be used as the center
exchange of the PCM digital microwave network to
interéonnect 10 exchanges (including Mohram Bey) located
in Alexandria City and its envirﬁns, whereas the trunk
lines to the toll circuits, as-wéli as the special
service circuits, will be accommodated in the toll board
and S/5 board of Auto scheduled to become the sub-center
exXchange.
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Moharam Bey, the center exchange, will bécome the key

exchange where the local telephone circuits from the rest

of the 10 exchanges will be concéntrated and, at the same

time, the local circuits will be distributed to those

other exchanges. Thus, at Moharam Bey, a large anumber of G
radio and carrier facilities will be installed. ;
Therefore, in this center éxchange, the organization of
operation for the purpose of operation and maintenance of

the whole transmission system, including the radio

system, must be established.

The remaining nine exchanges will be unattended. For the
‘maintenance of radio and carrier Ffacilities of these

exchanges, maintenance personnel will be dispatched from

the center exchange. 1In the center exchange, the control

desk for céntralized supervising and ¢ontrol of nine

other exchanges will be established, in order that the

proposed system will be assured of smooth operation. {}

In all countries, telecommunication services petform the
~center nerve role for social and economic activities. As

such, the system does noét warrant even the slight

interruption as its impact is grave and extensive.

Considering that the traffic exists day and night, the
personnel in charge of proper traffic management must
assume duty by staggered shifts on round-the-clock basis.

3-11-1 Operation Service

Operation service is mainly concerned with the
microwave system operation. It includes the monitoring
of system performance, the changeover from working to
standby equipment and vice versa at the time of
maintenance, and the discovery of trouble, as well as
the trouble-shooting to restore the normal operation.
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3-11-2

Strictly speaking, the operation organization and the
maintenance organization are different. Actually,
however, the operation staff engage thémselves in the
maintenance work in not a few cases, so that the
clearcut distinction betweéen the operation and

maintenance organizations is difficult.
Maintenance Service

Whether the operation procéeds smoothly or not depends
to a great extent upon whéether the routine maintenance
service is satisfactory or not. In this connection, it
is necessary to have the status of communication

‘facilities and system clarified quantitatively or

gualitatively. This leads to the importance of what is

‘called preventive maiatenance, or, mére precisely, the

early discovery of malfunctioning in part of the whole
system so as to eliminate it before too late, through
the tests, inspections, etc., of the facilities in the
routine maintenance work. To serve this purpose, the
establishment of maintenance procedure will be
preregquisite.

Nowadays, the technical research and development are
making rapid pregress and, as a result, the equipments
are becoming smaller and smaller in size with their
weight also béing reducéd correspondingly.
Futthermote, parts and components of communication
equipment are having their MTBEF (mean time between
failures) improved. Hence, the reliability of
communication equipment is also improving.

For this reason, the longer intervals of periodic tests
and inspections of communication systems are now the
general trend. In spite of such general trend, it is
preferable that at the initial stage the periodic
system tests and inspections be carried out at short
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3-11-3

intervals (six months for inspections and one year for
tests). (This is preferable from the viewpoint of
training also.) At the same time, it is recommended to
carry out tests and inspections according to the
relevant annual schedule.

Worthy of an additional remark is that the periodic
inspections be conducted for the radic propagation
path. As is well known, the city area of Alexandria
bristles with high buildings and this situation will
accelerate in the future. Since those high risers are
likely to become obstacles on the radio path, the
fact-finding inspections are necessary at intervals of

six months to one year.

It is also desired that the maintenance staff be
assigned to Moharam Bey on permanent duty.

Operation Organization

The operation center is to be established at Moharam

Bey. Its composition is shown below.
(1) Organization

-1 Operation Chief + 2 persons on duty

(microwave) by rotation

4 rotations + 2 persons (total: 11
' - persons}

X

1 Section-+1 Operation Chief + 2 persons on duty %

Manager (carrier} by rotation .
4 rotations + 2 persons (total: 11 '
persons)

-] Technical Adminis- + 2 staff membets
tration Chief . (total: 3
persons)

26 ?ersqns
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{(2) Work Items

The operation chief prepares the work schedule for
persons to assume duty by rotation in order that
he can supervise the communication system
operation as a whole. At the same time, he tries
to improve the capability of persons who work

under him.

Persons who assume duty by rotation carry out the
system performance monitoring and the necessary
trouble-shooting for restoring the normal system
operation. At the same time, they eXecute the

periodic tests and inspections as prearranged.

The technical administration chief takes charge of
administrative business, such as compilation of
system failure statisties.

The section manager overseas the operation chief
and the technical administration chief so as to
keep the whole system in satisfactory operation.

3-11-4 Maintenance Organization

The maintenance center is to be established at Moharam
Bey. Its composition is as follows:
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(1)

(2)

Organization

-1 Maintenance Chief + 6 technicians
‘(radio) K - (total:s 7 persons)

1 Section-}1 Maintenance Chief + 6 technicians
Manager (transmission) ~ (total: 7 persons)

.1 Technical admin- + 2 staff members
istration Chief (total: 3 persons)

18 persons
Work Iteéms

The Maintenance chief in chargé of radio and
carrier systems, respectively, prepére the annual
schedules for periodic tésts of those systems and
caf;?‘out the tests on the prearranged test
items. At the same timef'théy take part in
trouble-shooting and minor maintenance work (such
as new/additional circuit construction) by giving
orders to persons working under them,

For radio and carrier equipments at other
unattended exchanges also, they make annual test
schedules and execute itinerant maintenance
according to those schedules. ' o

The chief in charge of technical administration
compiles system failure statistics and ana1YZeS_
those statistics to develop means for satisfactory
system operation. At the same time, he undertakes
the plant record updating, as well as the spare
parts inventory management, also.
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the section manager oversees the Maintenance
chief, giving necessary instructions to them, in
order to leave nothing to be desired in the aspect
of operation: and maintenance of the whole system.

3-11-5 Others

(1)

(2

(3)

“Dust Proofing

To keep the communication ‘equipment performance in

" good condition at all times, it is of paramount

impértance to keép the eguipment room clean and

~dust-free. From this viewpoint, it is not

desirable to keep the equipment room windows open
for inflow of the outer air as is the case with

Manshia.
Itinerant Maintenance Veéhicle

For the itinerant maintenance of the network
planned in this Project, at least two, and, if
possible, three, station wagon type vehicles are
indispensable,

Plant Record Updating

For the purpose of smooth maintenance and to
facilitate future system expansion, the prime
réquisite'is to prepare drawings that accurately
present the status quo of all equipments, cables,
towers, cable racks and so forth installed or
constructed in this Project, and associated
documents, These drawings and documents must be
updated, where neéessary, and kept in safe custody
so that they can be consulted, whenever necessary.



(4)

(5)

Spare Pacrts Inventory

In order to cope with all possible equipment
troubles, a sufficient inventory of spare parts
must be in store at all times at Moharam Bey, the

scheduled network center. SRR {i

A ledger wherein to enter accurately the spére
parts items used and replenished must be

prepated. For each spare'parts item, the minimum
inventory level is to be determined and, when the
guantity in store breaks below such minimum level,
action must be taken immediately to replenish the

stock.

The minimum inventory level for each item should

be determined in consideration of MTBF of the item
concerned, as well as the time required for .
purchase procedure, for manufacture and for {;
transport.

Repair Center

A repair center equipped for temporary repair work
must be established at Moharam Bey. The scope of

repairs that can be accepted by this repair center
should be determined through consultation with the
successful tenderer for the Project.
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3-12 Impleméntation Time Schedule -

[#X]
1

13

The time schedule for project implémentation appears in
Table II-10. Consideration is made so that the system
construction will be completed, with service-in to
follow, in approximatély 24 months after the closing of
tender. It is recommended to so arrange -that the
Contractor shall bé duty-bound to assist:system
maintenance for one year after the service-in.

Employment of Consultant

For thée implementation of this Project, it is essential
to employ a capable Consultant. - This is because the
whole work covers as many as 10 existing and newly
planned exchanges and, for the execution of work in full
accordance with the implementation schedule and at top
economic efficiency, the executive plans must be properly
coordinated and effectively managed.

Obligations of the Consultant include the following:

{1) Assistance in the evaluation of tender proposals;
{2) Assistance in contract negotiations;

{3) Preparation of inspection specifications;

{4) ' Execution of witness inspection at factory;

{5) Presentation of inspection report and issuance of

‘inspéction certificate;
{6) Check and review of installation drawings;

(7} Control and adjustment of overall project program;
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(8) Supervision of ianstallation;

(9) Witness to acceptance test;

. Cost Estimation

_The eguipment price and service cost estimates are based

on.up—tOQdate data. The estimates are listed in Table
I1-11.

Conditions of cost estimation are as follows:

{1} The estimation not to include building and tower

foundation cost:
(2) Radio equipment to include supervisory equipment;

(3} Anténna system to include feeder, branching filter
and dehydrator;

(4)  Spare parts/units inventory to meet two years'

needs;

(5} The Contractor to dispatch two engineers for
one-year O/M assistance; .

(6) Installation materials cost to include the
Contractor's field survey cost, and cost of tie
cable to connect carrier terminal equipment and

switching equipment;

(7} Eguipment and materials prices to be gquoted on CIF,
Alexandria, basis;
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(8) Local currency qugét to finance vehicle procuremént
at work site, office rent, typist and laborer wages,
office supplies purchase, report'making, and living
expenses of staff personnel at.wqu site;

{(9) Contingency to account for approximately 10% of
equipment, materials and work cost.
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FDM/FM Analog Microwave Network Plan

" Microwave Network Route

Same as Paragraph 3-1 in PART II.

Frequency Plan

when FDM/FM system is empioyed, normal RF channel
arrangement recommended in CCIR Rec.387-3 is used, in

principle.

However, the microwave network in the City of Alexandria
is routed in the extremely narrow belt zone as stated in
para.3 above. Furthermore, the individual microwave
routés branching from a terminal radio station, e.g.,
Moharam Bey Exchange or Auto Exchange, held the branchig
angles ranging from 30° to 95°.

1ffer1ng from PCM digital microwave network, FDM/FM
system requlred the much better receiver input signal to
interference input. However, because of the small
branching angleé mentioned above, the antenna directivity
alone cannot suppress the interference sufficiently.
Therefore, in a part of the network, or, more precisely,
in Moharam Bey - lbrahimya, Moharam Bey - Sidi Gaber,
Auto - Manshia and Auto - Agami sections, slot RF channel
arrangement must be used to avoid interference.
Frequencies in slot RF channel arrangement are shifted by
20 MHz from the frequencies in normal RF channel
arrangement.,

Figure II-10 illustrates RF channel arrangement for FDM/FM
analog microwave network. This RF channel arrangement can
accommodate 12 RF channels in principle, each of which can
carry 1,200 telephone channels.

.



4-3 Transmission Capacity

4-3-1

»

o

4-4

4-4-1

Number of Reguired Channels-

Same  as Paragrapﬁ.3—3—l-in PART I1.
Interconnection at Each Station
Same as Paragiaph~3—3-2 in PART II.:
FDM Hiérarchy éelection

FBM/FM system can transmit-l,ZOO telephone channels per
RF channel. And the 1,200-channel FDM signal consists

of four Master Groups (each for 300 channels}).

One Master Group consists of five Super Groups. One

Super Group consists of five Groups. One Group consists
of 12 telephone channels.

Number of RF Channels

The number of required RF channels determined by
considering the conditions presented in the preceding
Paragraphs 4-3-1, 4-3-2 and 4-3-3 is given in Figure
I1-11. : ' '

N

Status of Radio Propagation Path and Required Antenna and
Tower

Visibility

Same as Paragraph 3-4-1 in PART 1I.
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4-5

Antenna and Tower Required

The antenna height and tower height have been determined
in consideration of the status of each prOpagation path.

The parabolic antenna size (diameter) has been
determined so as to satisfy the outage objective against
47,500 pW noise as recommeded in.CCIR Rec.395, by
estimating interferences of all kinds, distortion noise

and thermal noise.

The antenna size differs from that in PCM network at the
following locations:

Location (Direction) PCM Network  FDM/FM network

Ibrahimya (to Moharam Bey) 1.2 mg ' 1.8 m¢
sidi Gaber ( r ' Y. 1.2 m¢g 1.8 m¢g

Also to be noted is that three radio sections, i.e.,
Auto - Moharam Bey, Ibrahimya - Moharam Bey and Moharam
Bey - Glym require additional antennas to accomodate
_more than six RF channels as shown in Figure II-12.

Composition of Microwave Link
A typycal COmpositioh of FDM/FM analog microwave link:
appears in Figure I1I-13,

This microwave link is composed of the convent10nal type

equipment, so that there will be no need for particular

comment.
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What requires attention is that when more than six RF

_channels are accommodated, one additional antenna is

‘needed, as stated previously. Therefore, considering the

wind pressure and load increment by such additional
antehna, the cost: of tower on which to mount the antennas,

including the additional antenna, necessarily increases.
Transmission Quality

For FDM/FM circuit of less than 250 km in length, the
objective for hourly mean total noise power is 1,000 pWp
at average, 2,000 pWp at highest, according to CCITT Rec.G
123, regardless of the circuit length,

This objective noise power includes the noise that is

generated by carrier terminal equipment.

On the other hand, with regard to outage due to multipath
fading or rainfall, the system design was made so as to
meet the objective specified in CCIR Rec.395. Free space
signal-to-noise ratio and outage calculated for cach radio
1ink of FDM/FM network appear in Table ¥I-12, and hourly
mean noise power and outage calculated about typical three
radio sections are shown below. Paranthesized is the
objective,



.- Section . - Hoéurly Mean
Noise Power

"Agami - Moharam Bey 1161 pWp
. (2,000 pWp)

Agami - Abu .Qir . © 1716 pWp
(2,000 pWp)

“Abu Qir ~Moharam Bey llﬁl'pr
(2,000 pWp)

Note: Figures show the weighted values.

-T2 «
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2.17 x

{(1.12 =

1073

10" %)

107 %%
2

. 10 “3)

5

10 7%

-2

10 °%)

U

Q)

Q)



e

Power Supply

Same as Paragraph 3-7 in PART II except the power

requirements as under.

Power Requirements

station are assumed roughly as follows:

Station

Agami

El Max

Manshia

Auto

Moharam Bey

Ibrahimya

5idi Gaber

Glym

5idi Bishr

Type of
Equipment
Radié.
Mux
Radio
Mu x
Radio

Mux

. Radio

Mux

rRadio

Mux

Radio

- Mux

Radio
Mux
Radio
Mux
Radio-

Mux
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The required DC and Ac power plant capacities for each

AC
-24V.DC Watt KkVA
710
10.6
1,370
1,950
25,8
3,500
1,830 '
27.9
5,480 |
6,190 -
- 76.0
14,269
9,240
| 95.7
19,030
2,050
. 31.3
7,300
1,640
3 32.0
4,946
3,870
= 74.9
10,450
1,990
29.6
3,975



4-8

_ Type of ' AC
Station Equipment . -24V,DC Watt  KkVA
Radio 710
Abu Qir ' 9.2
Mux ' L 790

Note: The above AC power is to include that €or room and
equipment lighting and AC outlet for test
egquipnent, etc. .

Technical Standard of Telecommunication Facilities
Technical standards of the assumed main equipments that

constituted FDM/FM analog microwave network are listed
below.

4-8-1 11 GHz FDM/?M Radio Transmitter and Receiver

(1) Component: Fully solid state
(2) Frequency band: 10.7 - 11.7 GHz
(3) Transmission capacity: 1,200 ch/RF ch
(4) Repeating system: Baseband repeating system
(5) Modulation system: FDM/FM '
{6) Transmission output: 28 dBm
{7) Noise figure: 7.5 dB
(8) Maximum frequency deviation: 100 KHz rms/ch
{9) Preemphasis: CCIR 8 dB
(10) Highest modulation freguency: 5,564 KHz
' (8.5 MHz pilot)
(11) Occupied frequency band: 7,000 KHz
(12) IF bandwidth: + 17.5 MHz
{13) Receiver input:
Standard: -24.5 dBm
Maximum limit: -18.5 dBm
(14} Squelch opeartion level: -81 dBm
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4-8-2

4-8-3

Radio System Switching Equipment

The radio system switching equipment shall be capable of
switching between protection RF channel and one of
working RF channels dpon'radid signal fading, upon
equipment failure or upon restoration to normal conditon
according to CCIR Rec.444-2,

Provision of Service Channels

Suitable equipment is to be provided for service
channels according to CCIR Rec.400-2.

The service channels include:

- Omnibus orderwire channel between any two stations
in the network

- Express orderwire channel between Moharam Bey and
Auto o '

- Supervisory channel to supervise the equipment
conditions in unattended station

- - Control channel to control the system switching
operation

- 75 <



5.

Building and Anteana Tower

5-1 @General Requirements

The present Project‘is to interconnect the main local
telephone exchanges in Alexandria by the PCM digital
microwave network. Therefore, the installation of

required radio equipment and multipleerqUipment in those
exchanges must be planned taking into account the presence
of other communication eguipments and associated

facilities which are already installed or scheduled to be
‘installed, no matter whether the exchanges are existing or
to be newly estabished.

As a matter of Fact, the new installation, expansion ox
replacement of the switching equipment is to be carried

out in each exchange by other projects, so that these

projects must be duly considered in the aforementioned
installation or radio equipment and multiplex equipment. (i

Such is also the case with the installation of power
supply equipment and air-conditioning equipment.

Rooms or floor space for installation of radio equipment,
multiplex eguipment and associated facilities which are
required for implementation of the present Project, as
well as the antenna tower foundations, are to be provided
by ARENTO. ' '

In the following Paragraphs 5-2 through 5-4 are described
the study items concerning the basic requirements and the )
proposals in regard to the project implementation. ' ()
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5-2 Stations to be Studied and Planned, and Basic Principles

of ?lanning

5-2-1

Stations to be Studied and Planned

See the stations for the present Project will be housed
in exchangé buildings already existing or newly planned.

Number of the exchanges to be studied or the stations to
be planned was originally 12 from Abu Qir at-the-eastern
end of the city to Hanoville at the western end,
However, the numbeér has been reduced to 10, (For the
names of these 10 exchanges, see Paragraphs 5-3 and
5-4.) ‘The reasons are as follows:

1) For Chatby Exchange, there is no concrete plan
whatsoeéver at present. The plan will be made, if at
all, in the future. '

2} Biangi and Hanoville are small exchanges. Both the
buildings ‘and site premises leave no surplus for
exchange expansion. Furthermore, these two
exchanges are to be cpnsolidated into one exchange,
called Agami, which will be established in a new
building at a different site in the near future.

Basic Principles for Installation of Radio Eguipment and
Multiplex Equipment

There is no exchange where the room or floor space for
InstallatiOn of radio equipment and multiplex equipment
by the present Project has been determined. For the
necessary building plan for installation of
communication equipment, such as switching equiphent,
and associated facilities by other new projects also,
any concrete information could not be obtained from
ARENTO at the present stage.
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Therefore, the proposals relating to such equipment
installation have been formulated by the following
guidelines, in principle:

1) 1In the case of exchanges, whose buildings are

scheduled to be newly constructed or whose existing
buildings are to be expanded, the equipment (}
installation will be executed in the newly

constructed or expanded buildings.

2) In the case of exchanges, whose existing buildings
seem, at present, to have adéquate floor space for
new equipment installation, such eguipment
installation will be carried out in the existng
buildings. |

3) 1In the .case of exchanges, whose exisiting buildings
leave no floor space for further eguipment
installation, the existing buildings will be (}
. expanded so that the required new equipment can be
installed in the expanded buildings.

Basic Principles of Antenna Tower Planning

The antenna tower height and the size and mounting

height of parabolic antenna are to be determined, based
on the draft plan for PCM digital microwave network (see
Paragraph 3-4). Other basic principles are as follows:

1) For the exchanges without the existing antenna
towers, the towers are to be newly erected.
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5-3

- 5-3-1

2) For the existing towers or the towers under
construction, the height, load requireweﬁts.and S0
forth are to be examined. The towers that meet the
requirements as presently specified are to be
utilized in the present Project. If such’
requirements fail to be satisfied, new towers are to
be constructed. |

Existing Conditions

General Comment

Out of ten exchanges in'which the newly planned stations
will be'housed, three (Mobaram Bey, El Max and Agami}
are the 100% newly planned exchanges and two (Abu Qir
and Glym) are the exchanges to have the separate
buildings newly constructed.

. Another two (Ibrahimya and Auto) are the old exchanges

originating as farx back as 1930s into 1940s and three
(sidi Bishr, Sidi Gaber and Manshia} are the exchanges
built during 196Cs into 1970s.

In all exchange buildings the switching equipment will
be newly installed or expanded or replaced by separate
projects, Although this is bound to exert an influence
on building arrangements, the concrete building plan has
not yet been formulated. Hence, it was impossible to
make the fact-finding study of the buildings in '
consideration of the prospective building line-up.

With respect to each exchange site location in the City

of Alexandria, as well as the environmental condition,

reference should be made to Annex 2. (Site Information)
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5+3-2 Abu Qir Station

{1)

(2)

(3)

Building

The exchange occupies the part of reinforced
concrete built, single storied Post Office (floor
space: approx. 340 n?) completed in 1963.

Radio equipment and multiplex equipment are
installed together in an approximately 7 m? small
room. The room leaves no space for additional
equipment installation.

A new exchange building is scheduled to be
constructed on the adjoining land.

Tower

The tower is an independent tower on the ground (
(shape: square). The height is 27 m. One

parabolic antenna, 1.2 m in diameter, is mounted

{height of mounting: 25 m).

Site, etc.

" The site of the scheduled new exchange building

"~ adjoins the existing building site on the

5-3-3 Sidi

(1)

backside. The new site has an area of
approximately 50 m x 80 m.

Bishr Station. (
. }

Building

.~ The exchange. building is the newest and one of the

largest exchange building in the City of
Alexandria. The completion was in 1975,
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(2)

(3),

The building is of reinforced concrete structure.
The office section is composed of seven stories
which the equipment room section consists of four

stories., Over these two sections is the pent

house employed as the guest house.

The topmost stoxy of the equipment room is
completely vacant. At present, the radio equipment
and multiplex equipment are installed in
approximately 3.5 m x 10 m space of the second
story ftom top of the equipment room. The existing
switching equipment occupies the adjoining space so
that the space available for further equipment

installation is not very large.
Tower

A 7 m high, 2 m square tower exists on the roof
top. This tower was erected in 1980 separately
from the building. The reinforced concrete
foundation lies on the columns of the floor below.
One parabolic antenna is mounfed on the tower.
(Height of mounting: 5 m) The antenna diameter is
1.2 m.

Sitef etC.

The front (western side) and the northern side of

the building face the road. Along the boundary on
the eastern side is the 'two—stOried annex.
Between this annex and the main building exists an
approximately 14 m wide and approximately 35 m long
courtyard. . Nowhere else than this counrtyard can be
found the land space for erecting a tower.
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Glym Station

The existing Glym Exchange was constructed in 1939. The

site for a new éxchange building (hereafter called New

Glym Exchange) is procured at a location approx. 100 m

distant from the existing. A part of construction is

already underway at this site. : (;

(1)

(2)

(3)

Building

The existing building is a two-storied building of
reinforced concrete and masonry sStructure, Part of
the building is the pent house (now used as the
guest house). HNo surplus floor space for eguipment
expansion is available.

Tower

The existing buildihg has no tower. At the New (}
Glym site; a self support tower with a height of
71.5 m above ground is under construction (as of
the time of field survey). (This tower is 10 m
square at the foot and 2.4 m sguare at the top.}

S5ite, etc.
The existing building occupiés the site almost to
the limit. Even if the annex at the backside is

removed, the land space in the site is not
sufficient for the construction of new structures.
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5-3-5 Sidi Gaber Station

(1)

(2)

(3}

Building

The building was completed in 1965. The topmost
story of the equ1pment roon wlng was ‘expanded
afterward. The building is of relnforced concrete
structure. Office section is composed of five
stories and the equ1pment room section consists of
three stories. The pent house occuPles a small
part of the building.

The equipment room as presently arranged leaves
surplus floor space. Radio and multiplex
equipments are installed in the approximately 7 m X

10.5 m partitioned corner of the equipment room of

the top story.
Tower

The existing roof-top tower is 7 m in height (2 m
square at the foot}. This tower erected in 1980 is
located at the northern end of the roof. The
reinforced concrete cont1nuous foundations are
1ocated just on the top of two rows of columns and
beams of and over :he center passage of the
equlpment room. One patabolic antenha; 1.2 m in
diameter is mounted on the tower (he1ght of
mounting: b5 m).

Site, etc.
The site is surrounded by the road on all sides.

Surplus land spacé'for building extension and
construction of new structures is not available.
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5-3-6

Ibrahimya Station

{1)

(2)

{3)

Building

The building is old, having been constructed in {;

1940.

Part of the equipment room wastéxpanded in the
format half of 1970s,

The two-storied building is of reinforced concrete
and masonry structure, with a penthouse which is
now used as offlce.

Radio equipment and multiplex equipment are not
installed at present,

Tower {
No tower exists at present.
Site, etc.

The site is an extremely small, i.e., approximately
30 m by 30 m, land, and abuts on the road on two
sides. Two small, single storied anneXes are in the
back part. EVen if those annexes are removed,
surplus land space avallable 15 not large than 6 m
x 18 m or thereabouts including the footpath.

—

&

This limited land space is the sole space that can
be utilized either for equipment room extension or

for tower constructlon.
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5-3-7 Manshia Station

(1)

Building

Manshia Exchange, which was constructed in 1968, is
a relatively new exchange in the City of
Alexandria. The building is of reinforced concrete
structure. The office section is composed of 10
stories, with the setback penthouse (which is used
as the guest house). The eguipment room section
consists of five stories.

The building as a whole is shaped like the deformed
square, with a light court in thé center. The
bottom of the light court constitutes the roof of
the ground floor (semi-underground). The overall
dimension of the building is approximately 53 m %
40 m x 35 m.

" The equipment room as presently_arranged leaves

considerable surplus space. Qut of the radio and
multiplex eguipments to Auto and Biangi Exchanges,
the radio equipment is installed in the slightly
bent- figured room of approximately 3.2 m x 5.8 m
rebuilt from the ex-kitchen and Qorridor section of
the penthouse, and the multiplex equipment is
installed inside the simple partitions (height:
2.2 m) provided at the end side of the switching
equipment room (where no equipment is installed at
present) on the second story from top of the
equipment room section. This partitioned space is

approximately 7 m ®x 6 m larage,
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(2)

- {3)

The effective height under beam of the equipment
room is 5.5 m. The standard column spacing is

10.5 m x 3,6 m. The full width of the room is 14 m.

‘In part of the office wing section also, some radio

3
communication equipment is working. {*
Tower

On the penthouse roof exists the 12 m high tower
{2.3 m square at the foot and 2 m square at the
top) erectéd in 1980. On this tower are mounted
two parabolic antennas (each, 1.2 m in diameter;
height of mounting: 10 -m). The foundation is of
reinforced concrete and large scale steel sections.

Alsc on the'roaf are a pole made of steel pipe

{erected on the external wall of the penthouse) {E
with one small parabolic antenna mounted, four

guyed poles for_antenna, and so fofth.

Site, cte.

The site is located at the center of business

" ‘guarters and is surrounded on all sides by narrow

roads and a small square. The:building'occupies

the site to the limit. o surplus space for

building-extensidn;is'availablé._
Manshia Exchange} along with Auto Exchange, houses

the administrative'orQanerf-ARBNTO in Alexandria, {

so that it contains many office rooms.
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5-3-8 Auto Station

(1)

(2)

(3)

Building

Auto Bxchange, built in 1935, is the oldest
exchange in Alexandria. One half of the building,
i.e., the front side facing the plaza, was expanded
afterward with a small codrtyard behind. The three
storied building is of reinforced concrete and
masonry structure. In part of thé roof of expanded
portion is the penthouse which is used for offices

.and other purposes.

Radio and multiplex equipments are installed to
full capacity of a top floor room (approximately
6mx 7.3 m}) that faces the backyard.

Tower

A 72 m high above ground level, self-support tower
is erected in the rear of the building. . Four

3.3 m#, one 2.0 mg, one 1.8 mg and one 1.2 mg
parabolic antennas, totaling seven are mounted at
present on this tower.

Site; ett:.
The site is irreqularly shaped, surrounded by roads
on all sides. Between the main and annexes lies a

considerably large vacant land. The tower occupies
part of this land.
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5-3-9

- 5-3-10

5-3-11

Moharam Bey Station

Moharam Bey is a newly planned exchange and will be the
center of the network. ©Neither the building nor the
tower exists.

El Max Station

El Max is an exchange scheduled to be newly
established. Neither of building and tower exists. The

'gite is decided. A land, 590 m in width and 100 m in

depth, facing the highway (El Max Road) has already been
procured for the site.

Agami Station

Agami is a scheduled new exchange consolidating the
existing Biangi and Hanoville Exchanges. The building

ot

does not exist yet. ©Nor does the tower.

For the site, the cornér lard formed by the highway and
the seaward access road to Hanoville Ekchange is the
most possible selection. The size and the bearing
capacity of soil are considered to be nearly the same as
in the case of the El Max Exchange site.

5-4 Proposals and Basic Requirements Pertaining to Planning

5-4-1

General Comment

Proposals and basic requirements pertaining to the . é
exchange building to house the eguipment and antenna

tower planning are mainly about the foilowing two points;
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(1} The room or £10o0or space for installation of radio
and multiplex equipment requisite for
implementation of the Project as presently
planned. (This room or floor space will hereafter
be referred to as the radio and multiplex equipment
room. ) '

(2) ‘The tower on which to moun t the parabolic antenna
for radio equipments as requiéite for
implementation of the Project as presently
planned. (This tower will here¢after be referred to
as the tower.)

The basic principle of proposals pertaining to the
planning are described in Paragraph 5-2. Other basic
requirements are as follows:

1) Radio and Multiplex Equipment Room

The radio and multiplex equipment room in the
existing and newly planned exchanges is to be
provided by ARENTO. In this case, full coordination
is required to Ehe arrangement plan for rooms to
install other communication equipments and

assoclated facilities,

In this proposal, it is possible to install radio
and multiplex equipments in the existing exchange
buildings other than those scheduled to;be eXpanded,
except Ibrahimya. This holds true, judging from the
status quo as indicated in the foregoing
description. Therefore, if the radio and multipiex
equipment room, the requisite for implementation of
‘this. Project, cannot be prov;ded'due to the progress
of another project or the 1ike,.thé existing plan
must be reconsidered and modified or the building
expansion must be carried out. '
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2}

3

The room where to install radio eguipment should

preferably be located as near the tower as possible,
i.e., at the topmost story of the building; so that
the wavéguidé length can be reduced to the possible

minimum. .
| {

The typical equipment layout for each station and
required floor space are presented in ANNEX-5,

Tower

For the tower to be newly erected, the self-support

on ground tower is proposed for both the exchange

newly planned or to be expanded and the existing.
exchange. The reason is that for the former the

building plan details could not be known during the

field survey and for the latter the influence of

tower on the building has to be considered. i
However, for Ibrahimya and Manshia where surplus

- land space for tower erection is not avallable, the

roof~top tower is proposed.

The proposed tower height and the size and number of
parabolic antenna to be mounted, as well as the
height of antenna mounting, appear in Figs. II-7 and
II"].Z.

Other-

Required AC power for communication facilities to be
established in this Project is to be provided by
ARENTO. 'The room or floor space for installation of
rectifiers and batteries provided by the Contractor
is available in both the existing exchanges and the
exchanges to be newly built or expanded.
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5-4-2 Abu Qir Station

(1)

(2)

5-4-3 Sidi

(1)

(2)

Radio and Multiplei Equipment Room

The radio and multiplex equipment room is to be
provided in the exchange building to be newly
constructed.

Tower

The existing tower is to be used, the height of 1.8
m diameter antenna mounting is to be not more than
20 m,

Bishr Station
Radio and Multiplex Equipment Room

The vacant floor space in the existing eguipment
room is to be used for installing radio and
multiplex equipments.

Tower

An self-support tower of 860 m height above ground
is to be newly erected. (The altitude mean above
sea level (AMSL} of the location for tower erection
is assumed'to be 5 m.)

An appropriate position in the courtyard ‘located
between the main building and annex is to be used
for tower erection. The tower should preferably be
nearest to the radio equipment room.
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5-4-4

Glym Staticn

(1)

(2}

Note:

~Tower erection on the main building roof is
"believed to be inadvisable, The height of

roof-top tower will be 38 m as the height of
main roof is 22 m. Erection of tower of

such héight on roof will cause structural
difficulties in the installation of g

foundation, and also will have ill effect on
building structure.

Radio and Multiplex Equipment Room

The radio and multiplex equipments are to be

installed in the exchange building t6 he newly

constructed.

Tower

The tower under construction (height: 70 m; height

above ground inclusive of the foundation: 71.5 m)

at the time of field survey, i.e., in April 19381,

is to be used.

Note:

The design drawing for this tower shown by
ARENTO (Opera, Cairo) indicated seven

parabolic antennas to be borne to

conmunicate with Sidi Gabir, Ibrahimya,

Manshiya and Sidi Bisra (all literally

quoted from the drawing) Exchanges. (The

seven parabolic¢ antennas comprise two with N
12 ft. diameter, two with & ft. diameter and L
three with 4 ft. diameteér.) the assumption

is that when the local telephone network of
Alexandtia with Moharam Bey as the center is
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completed by the present Project, many of
the parabolic artennas referred to above
'would.becpme dnnecégsa:y, and accordingly
mounting_of,éntenhéé_required by the present
prdjeqt on_therNew:Glym Exchange tower is
possible, Ho@ever,_fhe confirmation in this
respect is to be made at the time the

working plan is formulated.

5-4-5 Sidi Gaber Statidn

(1)

(2)

(1)

Radio and Multiple# Equipment Room
The vacant floor space in the eqdipment room of the
existing exchange bﬂilding is to be used for
installing radic and multiplex equipments.

Tower

The existing roof-top tower is to be used.

Ibrahimya Station

Radio and Multiplex Equipment Room

Small single storied annexes ih the back of the
site are to be completely removed and the land
space thus obtained.is to be used for main building
expansion., Radio and multiplex equipments are to

be installed in such expanded portion.

Howeve:,_even if éli_annexeé are removed, the land
spacé_thus available is limited to approximately 6
m X 18 m inclusive of the. space now used as
pathway. The expanded portion is to be constructed
by means of maximum utilization of such land

space, In this connection, the following basic
plan may be proposed:
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{2)

1)

2y

3)

The expanded portion is to be a three storied
"building of reinforced concrete structure,

separated structurally from the existing
building. The construction is to be so
designed that part of columns (four at a
minimum, and three, depending upon the type of
tower) will form the tower foundation as

described in Paragraph (2).

The ground floor is to contain the passage and
the power room. The first floor is to have the
multiplex equipment room and the second floor
the radio equipment room.

If the floor height of ground floor remains the
same as in the existing building (i.e.,
approximately 4.7 m) and the first and second
floors are to have the same floor height as
that of ground floor the building height to the
roof top measures neariy 14.1 m. :This is
practically egual to the height of the existing
penthouse.

Tower

The tower, approximately 40 m in heéight above
'ground, is to be built on the roof of the expanded
portion described in Paragraph (1), If the anchor

bolts are firxed to the upper end of the columns

mentioned in Paragraph (1) - 1) and, by such anchor
bolts, the base plate is mounted at a point 90 cm

from the roof-top slab, the tower height becomes 40
- {(14.1 40.9) = 25 m
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5-4-7 Manshia Station

(1)

{2)

Radio and Multiplex Equipment Room

The vacant floor space in the equipment room of the

existing exchange building is to be used for
installing radio and multiplex equipments.

Tower

A new tower is to be erected on rooftop. of either
guest house or eguipment room section.,  Height of

. the tower is 7 m in either «case. Location of

5-4-8 Auto

(1)

(2)

tower shall be so selected that any construction on
rooftop {existing tower, antenna poles, water
reservoir, etc.) will not be an obstacle to the
microwave path,

Accurate location and structure of foundations of
the tower are to be designed carefully not to have
ill effect on building structure after detailed

investigation of existing building structure.
Station

Radio and Multiplex Eguipment Room

The radic and multiplex eguipment room is to be
provided in the existing exchange building., For
this room, the re-use of the office, etc., that
adjoins the existing radio equipment room is
preferable, considering the locational relationship
to the tower.

Tower

The existing tower is to be used.
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5-4-9 Moharam Bey Exchange

(1)

(2)

Radio and Multiplex Eguipment Room

The radio and multiplex eguipment room is to be
provided in the newly planned exchange building.

Tower

A self-support tower of 92 m height above ground is
to be newly erected. (The altitude mean above sea
level {AMSL) of the location for tower erection is
assumed t0 be 2 m.) At the scheduled site of tower
erection, the soil condition is considered to be
not good so that the pile or pier foundations of
some 20 m in depth will be necessary. |

5-4-10 El1 Max Exchange

(1)

(2)

Radio and Multiplex Equipment Room

The radio and multiplex equipment room is to be
provided in the newly planned exchange building.

Tovwer

A self-support tower of 50 m height above ground is
to be newly érected. {The altitude mean above sea

level (AMSL)} of the location for tower erection is

assumed to be 3 'm.)
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5-4-11 Agami Exchange

{1)

{2)

Radio and Multiplex Equipment Room

The radio énd'multipiex equipment room is to be
provided in the newly planned exchange‘building.

Tower

A self-support tower of 50 m height above ground is

to be newly erected. (The altitude mean above sea
level (AMSL) of the location for tower erection is
assumed to be 5 m.)
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TABLE -2

DEMAND DISTRIBUTION

FOR _EACH EXCHANGE

e AR | 1es2 | 1983 | 1984 | 1085 | 1980 | 1904 | 1999
AUTO MIEX/R) 27418 | 31030 | 34965 | 38089 | 41208 | 73238 | 123279
MaNSHIA | 24274 | 26308 | 29003 | 31594 | 20988 | 60268 | 85717
1B RA HIMYA | 34025 | 37229 | 40800 | 44445 | 57926 | 85056 | 120971
GLYM 41286 | 49223 | are82 | 51942 | 62668 | 85542 |121663
SIDI GABER 26556 | 27978 | 29494 {32120 | 36923 | 48603 | 69127
KAFR EL DAWAR] 1867 | 2031 2212 | 2410 | 3387 | 4860 | 6913
HANOVILLE 830 903 983 | 1071 1694 | 2430 | 3456
{ AGAMT ) |
EL AGAMI 1660} 1885 | 1966 | 2142 | 3040 | a3va | 6211
ABU QIR 1245 { 1354 1720 | 1874 | 2371 | 3402 | 4839
{AGAMIL ) -
EL MAX 7400 | 8700 | 10000 | 12010 | 14100 | 18250 | 20000
SIDI BiSHR | 13070 | t4440 | 15730 | 17735 | 22357 | 33050 | 47006
MOHARAM BEY| 26800 | 28400 | 30000 | 32100 | 51000 | 65500 | 80000
EL. GABARI 415 45l 492 536 677 972 1383
FOLICE BUILD 207 | 226 246 268 | 399 486 | 691
TOTAL 207468 |225626 245785 (267745 |338747 |486033 691265
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IN ALEXANDRIA

TABLE -3 TELEPHONE EXPANSION PLAN

(8Y 1984)
EXCHANGE NAME |EXISTING LINES | EXPANSION(SY®984) TOTAL NOTE
AUTO (ROTARY)" 20 000 [{ESS) . 30 000 30 000
(ROTARY IS TO BE REPLACED BY| ESS)
T B - (ESS)
| BRAHIMYA {ROTARY) 10 000 [(ESS) 20 000 | - 20 000
{ SAME AS ABOVH )
A ~[<ess)
GLYM (ROTARY) 10 000 [(ESS) 25 000 25 000
{ SAME AS ABOVE)
(X8} 10000
MANSHIA (XB) 10 000 {{ESS) 20 000 z0000|
(ESS) 20000
SIDI GABER = |(XB) 10 000 | (X8) 9 000 {XB) 19000
~ |tess) 11 coo {(ESS) 1 000 " [{ESS) 12000
{ INCLUDING REMOTE UNIT ) 31 000
, | | . {XB)
SIDI BISHR {X8B) 6 000 }{XB) 8 000 .14 000
_ ) ' : _ - |(ESS)
AGAMI (PABX) 400 [{€SS) 4 000 4 000
(BIANGQ ) (PABX ) 400 '
'8 HANOVILLE } | - _
(PABX’S ARE TO|BE REPLACED BY| ESS)
B _ _ ' (ESS)
ABU QIR (PABX ) 400 {(ESS) . 2 000 2 000
( SAME AS ABQVE )
, . - |(essy
MOHARAM BEY — (Ess} 30000 | - 30000
. _ _ {ESS)
EL  MAX — (ESS) 15000 | 15 000
TOTAL 78 200 122 800 |~ 201 000
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LB

C/N at BER=10"

11.8 dB

Basic

TABLE IJ-8 TYPICAL C/N ALLOTMENT FOR
‘ 4~PHASE PCM RADIO SYSTEM

4
16,8 dB ——

Degradation

Notes:

2,

Non Variable
- Part
21.4 4B

XeD

| Variable Part
18.6 dB

'Adjacént ch.

I_nterf.

(Note 1)
XD Interfk,

Local Osc.
Noise & Image
Intevf.,

Interf. duve to
TX-RX coupling

Echo

Thermal Koise

Overreach
Interf.

Interf. by

reflection

(Note 2)

Other Interf. -

Cross Polarization Discrimination

25.7

24,5

40.0

31.0

44,0

20.6

40.0

40.90

23.0

"Other Interf.," includes those from the other PCHM links and
from the FDM/FM links.

{Interf., :

Interference)

- 105 .~ .
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TABLE II-9 Performance Calculation of PCM Microwave Link

Radio Sec. 1 AGM _ MAX MAN AUTO IBR  S.G MHR GLM $.B
Item 2 MAX AUTO AUTO MHR MHR MHR GLM S.B ABQ

Length {(km)  10.43 5.79  0.93  4.93  1.66  0.86 2.89 4.55 8.53

Free Space
Loss  (dB)

Ant.1 m)
Piameter
Ant.1
Gain

Ant. 2
Biameter

Ant.?2
Gain

136.2 129.1  113.2  127.7 118.2 112.5 123.0 127.0 132.4

3.3 3.3 1.8 L8 1.2 1.2 3.3 3.3 3.3
(dB)  49.2 49.2  43.0  43.0  39.5  39.5 49.2 49.2 49,2
(m 33 1.8 1.8 3.3 3.3 1.8 1.8 1.8 3.3

(dB)  49.2 43.0  43.0  49.2  49.2  43.0 43.0 43.0 43.0

Feeder

Length (=) 32 25 15 36 108 78 91 36 36
Elliptical

Feeder

Length {m) 50 85 0 115 0 0 85 120 68
Circular .

Feeder

{dB) | 12,7 11.6 17.4 13.8 22.3 17.8  21.5 13.9 12.9
Sys. Loss .

Span

Loss EQL(dB) 0 - 6.0 - - - - - -
.Normal

. (dBm) -21.5 -2%.5 -23.6 -22.3 -24.8 -20.8 -25,3 -21.7 ~26.1
Rx Input

Fade : : i :
. (dB) 44,9 44,9 42.8 44,1 41.6 45,6 41,1 44,5  40.4

Margin, M ) .

Probability

of Multipath
Fading . 2.8

3 xla7

x19 1 1.8 4.5 5.3%190

=5 =4 =3
.?xlO I.SXIOI.SXIO

Outage due to
Fading & :
: =8 =9 =7 =5
AFLOT X107, 4310, x10

_9 . '_.7
2¥107 5 gx10° 4

Estimayed 9 lxlﬁgt 1xla6 3
(te) () 7 e

Requived - =6 ~4 =5 =4
(Tp) (1) 2.1%1071 p%10° § gx107 ;| (x107 4

xlﬁ?

-

.3
RS =5
Lg¥X107, 4x10)

=5 =5 =4
‘3x10 l_ijO 5 x10
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TABLE II-11

PROJECT COST FOR PCM NETWORK

Unit:

Hiliion Yén
vo  rren ST | Eoreis | coereney | T
1 | Radio Equipment 626 - 626
é Antenna 37 - 3?
3 | Tower 125 - 125
4 | carrier Equipmcnt 2,529 - 2,529
5 Pbﬁér Supply Equipment - 178 - ;78
6 | Test Equipment 45 - 45
7 |Spare 84 - 84
8‘ Installation Material 812 - 312
9 Training_ 28 1 29
10 OperétIORIMainténance 45 14 59
11 Instangﬂon- 698 329 1,027 ]
12 Conggitingjﬁérvices 104 46 .150 '
13' Cdﬁf?hgency“—n_m‘ B 525 43 | 568
1 TOTAL 5,83 433 6,269
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TABLE II-12 Performance Calculation of FDM/FM Microwave Link

AUTO  IBR S.G ~ MHR GLM _ S.B

Radio Sec. 1 AGM MAX AN

Iten 2 MAX . AUTO _ AUTO _MHR = MHR MR _GIM _ S.B _ ABQ
Path (km)' 10.43° 5,79 0.93 4.93  1.66  0.86 2,89 4.55  8.53
Length LT R * * ' -
Free Spaée -, ] e o ; _
Lose lap)  134:2129.17 1132 127.7 118.2 1125 123.0 127.0 132.4
Ant.3- o, .3 3.3 1.8 1.8 - 1.8 1.8 3.3 33 1.3
Diameter ]
Ant.l ‘ o i . .
cain (4B 49.2  49.2  43.0 43,6 43,0 43.0 49,2 49.2 49.2
Aat.2 oy 3.3 1.8 1.8 3.3 3.3 1.8 1.8 1.8 3.3
Dlameter .
gz:nz (dB) 49.2 43,0 . 43.0 - 49.2  49.2  43.0 43,0 43,0 49.2
Feeder : . .
Length {(m) 32 25 75 36 108 78 91 36 5t
Eliiptical : :
Feeder .
Length (m) %0 85 ] 115 0 0 85 120 53
Circular ' '
Feeder . .
. . )
Sys. LosstdB) 12,7 11.6  17.4 13.8  22.3 17.8  21.5  13.9 14.8
Span .
LOSS EQL(ms) - - 6.0 - 3.0 6.0 - - -
Normal ’ e _

(aBm) -20.5 ~-20.5 -22,6 -21.3 -23.3 22,3 -24.3 -20.7 -20.8
Rx Input _ ;
S/N Free ‘ . :
Space (48) 85,0 . 85.0 . 82,9  84.2 ' 82,2 83.2  8l.2  84.6 84.8
Weighted
Hargin M(dB) 41,8 41.8 39,7 410 39.0 40.0 38.0  41.4 41.6
Prqbablllty ) o :
of Multipath =3 =7 Ceh =& =0 =7 =5 =4 =3
Fading 2,850, X100 3, gx107 ) grl0T @107 5 gx107, px107) 510y 5x10
Qutage due to ' ' ‘ -
Fading :

e S = =6 =8 =9 27 5 155
Estimated 1.8x10 2.:‘xl() 6.5 10 1.Qxlo 5.G)clt) 5.3110 4'3x10 xlOl 0
(Te) () 7. : .

Required "4é =2 - .z .2 =2
(rp)  ¢x) 1.12°'% “10 x‘“ 1.12 X107, %107, [px10) 12 x10; 12“1? 12*10



TABLE 11-13

PROJECT COST

FOR FDM NETWORK

Unit: Million Yen

1 | Radio Equipment 609 - 609
2 Ant;;;a' 51 - 51
3 | Tower i38 - 138
4 Carrigr Equipment 3,540 - 3,540
5 | Power Supply Eduipmenf 198 | - 158
] Tesf Equipment 43 - 43
7 | Spare 84 - 84 |
8 | Installation Material 812 - 812
9 | Training 28 1 29
10 | Operation/Maintenance 45 14 .59
ﬁrll Tastallation 698 329 1,027
_12 Consultjng Services 104 46 150 N
13 { Contingency 548 50 598
=
14 TOTAL 6,898 440 7,338
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FIGURE II-S
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ANNEX-1 Calculation of Originating Calling Rate -

1. Local Cali

0
1-1 ' Alex fraffic Department's Local Traffic Data
(Average Number of Busy Hour Calls during July-December,
1980)
' Eﬁéhaﬁge ' Average Number of Busy Number of Line
| Hour Calls . Switches
AUTO-1I 14,337 10,000
AUTO-11 22,409 10,600
IBRAHIMYA 11,210 10,000
GLYM - 9,956 10,000
MANSHIA 14,771 10,000 {}
. SIDI GABER 10,000
SIDI BISHR | 6,000
Total _ 66,000
1-2 Calling Rate Estimate
When the average holding time of local calls is set at 150
‘seconds, the calling rate of local calls becomes
0.06 Erl/line.
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Q

2.

2-1

Trunk Call
Number of Busy Hour Trunk Calls
The numﬁer oé busy 50ur Erunk ééilé.is é38.
.Cailing ﬁaté ﬁgtimate 
When the average holding time of trunk calls is éet at 12
minutes (720 seconds), the calling rate 6f trunk calls

becomes ©.0008 Eri/line., With the summertime peak traffic
considered, the cailing rate is set at 0.004 Erl/line.
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ANNEX-2 Site Information

The site conditions of the exchanges to organize the proposed
network are summarized below in terms of locations in
Alexandria City and eavironmental features. Meanwhile, the
coast line of Alexandria City extends generally from northeast
to southwest. The urban area of the city is formed along such

coast line,.
1. Abu Qir

Location: Refer to Figure AN-1l-1.
Approximately 20 m northeast of Abu Qir Railway

Station.
Blevation (AMSL): 3 m

Azimuth Angle and Path Length: 4

Adjacent Exchange Azimuth Angle Path hength
. from True North :

Sidi Bishr 228° 40" 8.53 km
Radio Path Condition:

Between Abu Qir and the neighborhood of Sidi Bishr, no
outstanding obstacle exists. That is to say, the radio

path has only to clear a 7-8 storied buiiding near Sidi

Bishr Exchange.

Between 3.5 km and 6.7 km from Sidi Bishr is the sea

where the reflected wave exists, However, this reflected r
wave can be effectively suppressed by the antenna

directivity.

- 128 - )



(3

)

Y

Site Description:

This'exchange is 1ocated at thé:eéstern éh& of the city,:
that is, apptoximately 20 km néftheééf of the downtown
center. The'Poét'bffice, ih_whichhthe exéhangé is
established, faces the square on the northern side of Abu
Qir railway station. The site where to construct the new
exchange is located in the rear part of the existing
exchange building when viewed from the square side. Many
of thé buildings in the surrounding area are ftbm 2-3

‘storied to 5 storied. 1In the northeastern direction from

the site exists Abu Qir Port. Along the sea coast on the
southeastern side of the site lies the Tabiya Industrial
Complex. '

Sidi Bishr

Location: Refer to Figure AN-1-1. _
The existing Sidi Bishr Exchange building,

Elevation (AMSL): 5 m

Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle Path Length

from True North
Abu Qir 49° 40° 8.53 km

Glym 222° 30 4.55% km
Radio Path Condition:

In Abu Qir direction:

Refer to the corresponding column for Abu Qir.
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In Glym direction:

By means of antenna mountlng near the top of the

ex15t1ng tower at Glym and of the scheduled 60 m tower
at siai B1shr, the requlred clearance can be obtained
The whole area under the radzo path consxsts of streets. ﬁ

r

Site Description:

This exchange is located in the northeastern part of the
01ty, or, more prec1sely, one block 1n91de of the urban
area seaboard. In the urban area, the land re-development,
as well as the constructlon of new bulldlngs, 15 brisk. In
the env1r0ns of the exchange, the 4-5 storled médium'height
buildings and 15 or more storied high rise buildings
coexist. The most part of these buildings are the

collective hOuSings, i.e., the'flats. The whole

surrounding area abounds with mild surface undulations.
Glym

Locaktion: Refer to Figure AN-1-2.
In the newly planned Glym Exchange site.

Elevation (AMSL): 3 m-

Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle Path Length
: from True North
5idi Bishr 42° 30° 4,55 kn
Moharam Bey 216° 20° 2.89 km %:

Radio Path Condition:
In Sidi Bishr direction:

Refer to the corresponding columd for sidi Bishr.
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In Moharam Bey direction:

Several 10-13 storied bﬁildings exist on the way. The
radio path must clear all these buildings. The whole

radic path is on the arca where a number of high rise

buildings are densely. erected.

Site Déscription:

This exchange is located approximately 3 km northeast of
Sidi Gaber railway station. The exchange building faces
the front street of the area with many high grade
residences. In the environs, the 4-5 storied to 15 or more
storied. buildings coexist and many of them are the flats,
Approximately 300 m distant from the éxchange is the
Broadcasting Station. The site for the new eXchange is the
corner land 100 m or so distant from the existing exchange
building. Both the existing and newly planned exchange
buildings are on Gamal Abdel Nasser Avenue.-

Sidi Gaber

Location: Refer to Figure AN-1-2,
The existing Sidi Gaber Exchange building.

Elevation (AMSL): 8 m
Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle - Path Length
- from True North

Moharam Bey 146° 0° 0.86 km
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Radio Path Condition:

"In Moharam Bey direction:

At presents, the Sidi Gaber Exchange roof-top commands.

a clean view of the site land surface. No
problematical obstacle exists.

Site Description:

This exchange is loécated 400-500 m north-northwest of sidi
Gaber railway station. The location is midway between the
seaboard and the railway station. The exchange building
faceés Sidi Gaber Stréet where the tramway runs. In the
exchange énvirons, tall buildith'are relatively few. -
However, Erom the exchande building roof-top, a swarm of
high rise buildings can be seen in the northeastern:
direction (toward Glym) and in the'southwestern-direction
{toward Auto}. This exchange is nearest to the possible

site of Moharam Bey exchange.

Ibrahimya

Location: Refer to Figure AN-1-2. .
The existing Ibrahimya Exchange building.

Elevation (AMSL): 4 m
Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle Path Length
from True North

Moharam Bey ga° 30° ' 1.66 km
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Radio Path Condition:
In Moharam Bey direction:
A building approximately 32 m high exists on the other
side of the rocad in front of Ibrahimya Exchange. The
radio path must clear this building.
Site Description:
This exchange is located approximately l.4 km southwest of
Sidi Gaber. 1In the environs are many 4-5 storied
buildings. Mixed among them are not a few buildings more
than 30 m in height. The exchange location is near the
northwestern section of Alexandria Sporting Center. O©n the
western side of the exchange building is the Chatby area.
Manshia
Location: Refer to Figure AN-1-3.
BElevation (AMSL}: 4 m
Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle Path Length
from True North

Auto 142°.0' 0.93 km
Radio Path Condition:
Iﬁ Auto direction:
The Manshia Exchange roof-top commands a view of the

approximately 35 m upper part of the existing tower at
Auto.
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Site Description:

This exchange is located in- the commercial center of the
city which is near the seaboard at the near-center of
Eastern Harbor. The Streets are old with many 4-6 storied
old buildings. Relatively new 10 or more storied buildings
are also found among those old buildings. The exchange
location is a little inside of the front street and is
surrounded on all four sides with small by streets or small

open lands.

Auto

Location: Refer to Figure AN-1-3,
Elevation {AMSL): 6 m

Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle Path Length
from True North
Moharam Bey 57° 48! 4.93 km
Manshia 322« Q! | 0.93 km
El Max 230° 18! 5.79 km

Radio Path Condition:
In Moharam Bey direction:

Iin the neighborhbod of Auto Exchange, no outstanding
obstacle exists. However, in the Smouha area where
Moharam Bey Exchange site is lecated, the construction
of tall buildings is expected. Therefore, the antenna

height must be determined so as to give an enough

clearance.
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In Manshia direction:
Refer to the corresponding column for Manshia.
In El Max direqtidn:

A 6-storied apartment house (height up to roof-top:

18.3 m) is under construction beside the canal near El
Max Exchange. This building is on the radio path and
becomes the obstacle. Therefore, the antenna height at
El Max must be determined to clear the building
completely. This building roof-top commands a view of
an approximately 25 m upper part of Auto Exchange tower.

Site Description:

This exchange is located opposite, across a square, to Masr
Station, the terminal in Alexandria of Cairo-Alexandria
Railway. The location is at the near-center of the former
urban area. The environs are relatively open with few tall
buildings. 1In the directions toward Manshia and Ibrahimya,
many tall buildings are found on the way. However, in the
east-northeastern direction along the tailwéY'line3and in
the southwestern direction; tall buildings are few. Near
the railway station (on the southeastern side of the
station) is the 14-storied Post Office building.

Moharam Bey

Location:_ Refer to Figure AN-1-2,

Elevation (AMSL): 2 m {estimate)
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Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle Path Length
from True North
Glym 36° 24" 2.89 km
Sidi Gaber 326° 0" 0.86 km
Ibrahimya 268° 30° 1.66 km

Radio Path Condition:

Refer to the corresponding columns for Glym, Sidi Gaber
and Ibrahinmya.

Site Description:

The. Moharam Bey Exchange site is located midway between the
point approximately 300 m southeast of Sidi Gaber railway
station and Marine Racing Club. This area belongs not to
Moharam Bey area but to Smouha Area. The site, though the
most possible site, was not yet finally selected as of the
time the field survey was completed. The site environs
abound with vacant lands and constitute an area being newly

“developed. A 30 storied building to house the court and

the flats is to be constructed near the site. ‘During the
field survey, the cast-in-place reinforced concrete pile
{length: approx. 20 m) work was found to be in . progress. A
little away from the site, two buildings, each more than 10
storied, were also under construction. Thus, in the whole
area, a large scale development is expected in the not long
future,

El Max
Location: Refer to Figure AN-1-3.

Flevation (AMSL}: 3 m (estimate)
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Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle Path Length
: from True North
Auto 50° 18! 5.79 km

Agami 231° 10! 10.43 km
Radio Path Condition:
In Auto direction:

Refer to the corresponding column for Auto.

In Agami direction:

The radio-path passes the factory zone located 4-5 km
from El Max Exchange site. Therefore, the path must
clear the factory buildings.

Site Description:

This exchange is located in the near-center of’ the
industrial area lying between the Mediterranean Sea on the
north and Lake Maryu on the south and exteading in the
northeast - southwest direction. The area is as narrow as
1-1.5 km in the northwest - southeast directibn. The
exchange location is near the western end of Western
Harbor. The exchange building faces El1 Max Road, the main
road leading to Desert Road. The most part of nearby _
buildings aré factories though the vacant lands also occupy
no small part.df the area. No tall building exists. Close
by the exchange location are the mosque and the
slaughter-house,; and a short distancé away are the. harbor
facilities.

...1_3-7_



10. Agami
Location: Refer to Figure AN-1-14,

Elevation (AMSL): 5 m

Famat
e

Azimuth Angle and Path Length:

Adjacent Exchange Azimuth Angle Path Length
from True North

Bl Max 51¢ 47" 10.43 km
Radio Path Condition:
in E)l Max direction:
Refer to the corresponding column for El ﬁax.
Site'Description: _ (1

The exchange site is in Agami Area located at the
westernmost sector of the city or approximatelf_zo km
southwest of the downtown. Agami Area is a summer resort.
The town that mainly consists of vacationist housings lies
along the seaboard, and the similar residential facilities
are scattered in the surrovndings. Buildings are mostly
the 1-2 storied chalets, 3-5 storied flats and resort
hotels, none being especially high. Further local
development is expected from now on, as seen in the new
seashdre'developmént plan called "Zahrat el-Agami (Blooming
Spot of Agami)®” which was announced in April ‘1981 by the (3
Egyptian Gazette. The existing Biangi and Hanoville
Ekchanges are in this Agami Area. The site for the new
Agami Exchange is the corner land at the junction of the
main road leading to El Derr and the road to Hanoville
Exchange. This site is somewhat distant from the area
center.
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ANNEX 5

$-1 TYPICAL FLOOR PLAN FOR MOHARAM BEY STATION
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5-2 TYPICAL FLOOR PLAN FOR AUTO STATION
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9,000

Required floor.space for
CARRIER EQPT. ROOM
7,500 % 9,000 = 67.5 (m?)
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5-3 TYPICAL FLOOR PLAN FOR GLEM STATION
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Required'floor space for
CARRIER EQPT. ROOM
7,500 x 8,500 = 63.75 (n?)



TYPICAL FLOOR PLAN FOR IBRAHIMYA STATION

5-4-1
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APPROX
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5-5 TYPICAL FLOOR PLAN FOR SIDI CGABER STATION

a. SIDI GABER
b. SIDI BISHR
¢. MANSHIA
d. EL MAX

i N il

T=1 1 <

1,500 L v

| 3, :;A”I—rq

120
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RADIO EQPT. ROOM _IJ

>
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1
o R
32 Mb
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2 : 6,500%,—-_-—.——-—'
Required floor space
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REMARKS: The figure shows typical floor plaﬁ of Sidi Gaber station,
because all of above four stations are similar scale,
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5-6 TYPICAL FLCOR PLAN FOR AGAMI OR ABUQIR STATION

“ Ty YT
Elj:t'*‘i‘j
N

Radio Egpt.

7,500

P33
__I_Jl'__

Carrier Eqpt.

Test Board
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RFMARKS: As same plan, both stations of AGAMI and ABUQIR, 2 systems
{Normal + Emergency system), are same construction,

Above fipure shows AGAMI STATION.
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ANNEX-6

COMPARTSON OF PROJECT COST FOR PCM AND ¥EM NETWORK

Unig: Million Yen

Currency Foreign Currency Local Currency Total
i Systen T
tem PCM FDM PCM FDM PCM FDM

Radio Equipments 626 609 - - 626 609
Antenna 37 51 - - 37 51
Tower 125 138 - - 125 138
Carrier Equipment| 2,529 3,540 - - 2,529 3,540
Power Supply

Fquipment 178 198 - - 178 198
Test Equipment 45 43 - ' - 45 43
Spare 84 84 - - 84 - 84
Installation

Material 812 812 - - ' 812 812
Training 23 28 1 1 29 29
Operation/

Maintenance 45 45 14 14 59 59
Installation 698 | 698 329 329 1,027 1,027
Consulting

Services 104 : 104 46 46 150 150
Contingency 525 548 43 50 568 598

TOTAL 5,836 6,898 433 440 6,209 7,338
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PART I
ECONOMIC EVALUATION
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PART 1II Ecomonic Evaluation

1. Economy and Project

1-1

Geneéral

This part is dedicated to the study of economic and
financial feasibilities of investments, including'invited
loans, in the local, i.e., Alexandria, tténSmisSion
network improvement and ekpansion projects. Out of these
projects, the object of such loans and investments planned
this time is the transmission facilities construétion
project which is aimed at system of subscriber telephone
circuits scheduled to be completed by the end of 1989.

In this Part, the fund operation program for project
financing by ARENTO, the responsible entity For project
implementation, will be formulated and the internal rate
of return of the project will be estimated by means of
analysis of the ratio of profit to total capital and so

forth, These studies are to identify the earning power of

the project and to establish the optimum program for
invited loan repayment,

Initiai'investmént, operating éxpensés and profits, etc.,
as parameters of financiél analysis will be limited to
those relating to the current project. Such parameters
will be either quoted from amohg data and informétion that
appear in the latter part of this paper, or estimated from
such data and information,
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For the newly planned transmission system, the up-to-date
PCM éigital microwave system will be introduced. This new
system, compared with the conventional system, brings
about greater system modernization in the technical
aspect, resulting in the cost reduction in connection with
the equipment investment. This cost trade-off by the
introduction of new system, with the concomitant economic
efficiency added, will be taken into account in this
financial analysis of the project.

With regard to the economic analysis of the project from
the socio-economic viewpoint, it is important to note that
the Alexandria district occupies one of the central
positions in the commercial, industrial and tourist
business activities of Egypt; hence, the improvement of
telecommunications facilities in Alexandria deserves top
priority. ' | |

Social and economic data and information used in the
investigation and analysis are from the undermentioned
reférences.

{1L) Five Year National Develoément Plan of Egypt (1980
Apr.) o -
{(Arab Republic of Egypt)

{2)_ Statistical Year Book of Egypt (1980)
(A. R. E)

(3)  Monthly Bulletin of Foreign Trade (1980}
(A. R. E)

{4) Pre-feésibility Study Report on Alexandria Telephone

Network Construction Plan (1981 Marc.)
‘ {Japan International Co-operation AgendY}
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