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A& 1 SCOPE OF WORK
oM
THE FEASIBILITY STUDY
FOR
THE CATRO-ALEXANDRTA LINE
ELECTRIFICATION PROJECT
' . N
THE ARAB REPUBLIC OF EGYPT

L. ANTRODUCTION

In respdnse to the request of tﬁe Governmeﬁt of the Arab Republié
of Egypt, the Governmeﬁi'of.JapénIdécided to econduct, in accordance
with laws and régulations in force in Japan, a stﬁdy-for the Cairo-
Alexandria Line Electrification Projéct, one of the major proijects for

modernization of the Egyptian Railways.

Japan Interpational Cooperalbion Agency (JICA), the official agency
responsible for the implémEntation of technical cooperation programmes

of the Government of Japan, is to carry out the study.

The present document sets forth the scope of work in regard to
the above-mentioned study which is to be carried out in close co-
- operation with the Covernment of the Arab Republic of Egypt and

authorities concerned.

IT.  OBJECTIVE OF THE STUDY

The objective of this study is to examine the technical and
economical feasibility of the Cairo-Alexandria Line Electrification

Project.

17I. OUTLINE OF THE STUDY

In order to attain the objective as shown in paragraph II, JICA
is to send to the Arab Repubiic of Egypt a field survey team to Qonduct'
the following studies. '
(1) Study of the existing meteorological, topographical and geological
data as to the region concerned '
(2) Study of the transport conditions

a. Study of the present Egyptian Railways conditions

10



IV.

(3)

C(4)
(3)

(6}

(7)

(8)

&)

(10}

(113

b, Research on the present conditions of structures of the
Cairo-Alexandria Line

¢.  Research on the presbnt conditions of rolling stock of the
Cairo-Alexandria Line

d, Study of the present conditions of the other transport means

supplementary to the Cairo-Alexandria line

Study of construction materials, availability of labour forces,

and capability of local constructors
Study of generation and supply of electric power
Traffic demand forecast

The study of the'following items is to be carried out by means

of reviewing the existing data submitted by the Government of the
Arab Republic of Egypt

a. Forecast for the total traffic demand

b. Traffic volume by railways

Preparation of the railway transportation plan of the Cairo-

Alexandria Line
Preparation of the Cairo-Alexandria Line electrification pro-
gramme

Adjustment between the Cairo-Alexandria Line Electrification

“Project and the comprehensive modernization programme of the

Egyptian Rallways

Rough design and estimation of construction cost for the Cairo-

Alexandria Line Elecirification Project

Financial analysis
Economic evaluations

a. Presumption of benefit
b. Cost-benefit analysis

C. Tstimation of internal rate of return

REPORT

(1) Dbraft final veport

JICA is-to prepare and submit 30 copies of the draft final reﬁort

to the Government of the Arab Republic of Egypt within 4 months



VI.

(2)

after the completion of field survey. The Government of the Arab
Republic of Egypt is requested to provide JICA with the comment

on the draft Ffinal report within one month after its receipt,
Final report

JICA 1s to prepare and submit 30 copies of: the final report to

‘the Government of Ehe Ardb Republic of Egypt within 50 days after

receipt of the above-mentioned comment.

MEASURES TO BE TAKEN BY THE GOVERNMENEJOF.THE ARAB REPUBLIC OF LEGYPT

(1)

2)

(3)

- (4)

(5)

(6)

To provide the study team with data and information necessary for

the study

To exempt: the study team from taxes and duties on the materials,

equipment and personal effects brought into the Arab Republic of

Egypt by the:study team

To assign the official counterparts during the field survey

To provide the study team with a furnished office room necessary

for the study

To make necessafy arrangenents for the study team‘free'of taking

the data and materials collected by the team Lo Japan

To provide the study team with motor vehicles necessary for the

study

TIME SCHEDULE

Time schedule of the study is tabulated hereunder. This schedule,

however, 1s subject to change according to cilrcumstances.

Month _ 1 2 3 4 5 6 | 7 8 9

Preparation in Japag--—--

Field Survey = |  —fre——m

Work inm Japan R Tl Bt e Bt

Submission of
Draft Final Report

Submission of

Final Report. : ' R o

-12—



QUESTIONS AND ANSWERS ON BASIC MATTERS
FOR
EGYPTIAN RATLWAYS MODERNIZATION PROJECT

ELECTRIFICATION OF THE CAIRO-ALEXANDRIA LINE

1. Purpose of the eléctrification

(1 Q
A

(2) Q
A
(3) Q
A

‘Which is more emphasized, improving the intercity trans—

port service or commuter serivce?
Both.

Which is more important, increasing the transport capacity

or shortening the travelling time?

: Both,

-
v

Is it the main purpose of the electrification to make the

most use of the energy available?

Yes.

2. Scope of the electrification

(1) Q
.

2y qQ
A

T¢ this electrification planned for passenger service only?

It is planned for passenger service at the initial stage,

and maybe freight trains in the future.

Is there any other line planned or proposed to be elecktri-

fied?

Yes, suburban line Kobri—El Laymoun-El Mardi (14 km) by
1,500 DC. This line will be connected to the llelwan Line
through the underground railway (4 km) to be constructed

as a part of the Cairo Metro Project.

3, Electrification and train hauling system

(1 Q
A
(2) Q

Is the line planned to be electrified AC 25 kV?

Yes, We have the intention to iise an international voltage
previcusly used in other countries successfully, and prefer

such voltage as mentioned here.

Iz it plammed to operate electric locomotive hauled trains
in the first stage of service and then introduce EM Us in

later stage?



b,

IT.

A ¢ It is plamed to operate-both electric locomotive hauled

trains and electric units,
Workshops and depots

(1) Q : Is it planned to use the existing workshops and depots or

Lo construct new ones?
A : Tt should be decided by experts according to the study.
Econemic analysis

(1) 9 : 1Is it plammed to make an economic analysis with the fares

and charges now in effect or to raise them?

A @  Tconomic anélysis of the fares and charges should be

included in the study.
Improvement plans

(o q ‘Are there any plan for impfOVing:the signalling, tele-—

communications of¥ permanent way in connection with the

electrification?
A 1 Yes.
(2) Q- : 'What are the details of the plan for constructing a new

line between Cairo—Alexandria'er freight service?

A : Tt is proposed to increase the capacity of Cairo-Eatai E1
Baroud Line thtqugh doubling or C;T.C and construct a new

single line from Etai to Alexandria devoted for freight

traffic, This construction works shall be completed in 1981.

Schedule of the electrification

(1) Q@ : When is it planned or scheduled to complete the electri-

fication?

A : It depends on the results of the feasibility study.

REVIEW OF ROLLING STOCK SPECIFICATIONS

'Q : What specification is it required to begin with for review?
A : Diesel electric locomotives and passenger cars.
Q- : How soon is’ it required to complete the reviewing work?

A @ As soon as possible.

—~14 -
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Table of Over head Bridges Clearances
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N
ER Answers to vour Questionares
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(1) ER Answers to yoﬁr Questionares

g, BHH

(1) ER Answers to your Ques;ionares'
7)) Construction Equipment and Materials
4) Wages of Classified Occupation

Hi il @ Spec.

(1) Diesel Electric Locomotives «........No. 1170 ~ 1978

(2) High Speed Diesel Electric Trains ....No. 1128 - 1974
(&%  Spec. M2 - 1970, M4 - 1964, M6 - 1962, M7 - 1968,
M8 - 1961, M9A - 1963, MIB - 1960, MIO - 1959, MI3 - 1964,
M22 — 1969, M23 - 1960, M25 - 1957, M106 - 1959, M195 - 1969,
M147A — 1964, MI190 - 1971, M250 - 1963, E240 - 1973)

(3) Trailer Coaches & Third Class Bogie Carriages ....No. 1834M - 1964

(&t M2 - 1970, M4 - 1964, M6 - 1962, M7 - 1968, M8 - 1961,
MOA - 1963, M9B - 1960, MO - 1959, M13 - 1960, M14 - 1955,
M22 - 1969, M23 - 1960, M147 - 1966, M147, M251 - 1959)
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1. IRAFFILC VOLUME FORECAST, ECONOMIC AND FINANCIAL ANALYSTIS

For careful and minute study of traffic volume forecast, economic
and financlal amalysis, it is kindly requested to provide us with

informaticn and data, if available, on the following:

1. Tiaffic volume carried on the line between Caivo and Alexandria fox

the past ten years.

(1) OD (Origin and Destination) Table between stations, by purposes

of.crip and by years
(2) .Nﬁmﬂer of pésséngers boarding and alighting by statious
(3) Number of'paSsengers carried by maln sectiouns
_ (4)' Numﬁerrof passengers carriéd and passenger-km, by purpose of trip
(55 _Flucguations 6f péssengers carried by days, weeks, and seasons

2, Traffic volume carried by other means of transport (buses, privately
owned cars), competitive with the rail line between Cairo and Alexandria,

Alexandria, for the past ten years.
3. TFinancial Conditions of ER
"(1) ‘Outline of operation and finance (latest year)

(2) Financial statements: Profit and Loss Account, Balance Sheet

(for the past five years)
(3) Funds raised (for the past five years)
(4)  Comstruction Account (for the past five years)

(5) Particulars of titles and items of revenue and expenditure by

railway lines (for the past five yesars)

(6). Terms and conditions for raising external funds: interest rate,

redemption term
(7) Termé and conditions for issulng bonds
(8) Tariff systém: rates, fares and charges
_(é) Number of empioyees by jobs.
(10) Einanéial_assistance from the govgrnmeqt: subsidies, investments,
| tax :eéﬁcﬁion‘

(11) Power rates system



IT1.

Economic indicators, year by year, for the past ten years and for

fen to twenty years to come, in ferms of:
(1) CNP (CGross Natienel Product)

(2) Consumer{s price index |

(3) Wholesale priee index

(4) Wage index

Population along the Cairo~Alexandria Line, year by year, for the past
ten years, and that forecaeted for ten to twenty years to come, with

the percentage of workers and students to the total

Blans for utilization of the land along the Cairo-Alexandria Line:

plan fo¥ building new towns, plan for constructing industrial complexes
on a large scale

Restrictions placed.dn popularization of trucks, buses, and privately

owned cars in particular

TRAFFIC, TRAIN OPERATION, AND ROLLING STOCK

What kinds of traln are there at present in service on the line between
Cairc and Alexandria? Is it pianned to continue operatlng the same
kinds of train even efter the completion of electrlfylng the 11ne, or
to put in service any new kinds, such as faster trains with fewer stops

to make en troute?

How many coaches is it planned for a locomotive hauled train to carry,

and for an EMU trein?

How many stops is it planned for express trains to make en route?

What is the shortest possible time planned for trains to travel the

distance between Cairo and Alexandria?

What is the difference in limit between the vehicle gauge ‘and the
standard dimensions of car provided? Is it required to design a
car in accordance with the standard dimensions or is it allowed to

design it within the maximum vehicle gauge?

Suppose freight trains are operated on the line to be electrified,

what the max1mum.allowable tons of frejght for a trdln to haul?



T1I. TRACK AND STRUCTURES

It is kindly requested to answer the following qdestions:

1. Are there any protections provided for the track and equipment against

sandstorms on the line between Cairo and Alexandria?

2. Were there any earthquakes taken place around the line or that affected
1t for‘the'pastHSO years? 1f any, the particulars thereof: frequency,

magnitudes etc.
3, 1Is there any palﬁ for strengthening the tracks on the line?

4., How does the track maintenance work carry out on the line?
Is it carried out for the time available between trains or while all

trains are not operated?
5. Is it bossible to carry out the maintenance work by night?
6. How many men are engaged in the track maintenance of ﬁhe line?
7. Ts it easy to acquire land to use as right of.way?

Tt is kindly requested to provide us with information and data

on the following:

1. Wheather conditions along the line between Cairo and Alexandria for

the past ten yéars
(1) Maxiﬁum wind velocity
{(2) Maximum and.minimum temperatures
(3) DNumber of thunders
2. Topographical and geological conditions along the line
(1) Maps'showing the geology and soil profile
(2) Ground bearing force
(3} Records of flood damages
3. Dréﬁings.
(1). Plan of. the existing railway on the line
(2) Plan of the existing each station and yard on the line

(3) Topographical maps showing new workshops and depots, if planned

Vto be built

(4) Plans of the existing workshops and depots on the line
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iv.

Consfruction standards or regulétions on track and structﬁre§
Conditions of the tracks on the line

(1) Rail weight per meter

(2) Number of tiles per km

(3) New ballast'éections, old ballast seétions and the deﬁfhs thereof
(4) Xinds of turnéut used |

Overbridge clearance (between rail and overbridge)

ELECTRIC POWER
It is kindly requested to answer the'following questions:

Are all pover companies ownéd and operated by the State?

If there are some companies privately owned and operated, how many?

What regulations and laws are there provided governing the supply of

power?

Are there any technical standards on electric ﬁéwer established by the

State? If any, the particulars thereof.

What are the receiving system of electric power and the capacity for

lighting and motive power provided at each station on the 1ine?

Is there any fear of saline damage to the electric machines and

equipment provided on the line?

Is the clearance between collecting device and overhead structure based

on the UIC standards?

What ' is the earth resistance along the line?
Please provide us witﬁ the following:

A list of power plants and their output.

Network of tramsmission lines.

SIGNALLING

It is kindly requésted to answer the following questions:"

What kinds of signalling system are thére now in use on the line

between Cairo and Alexandria?
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2. TIs there any:plan for improﬁing the present system? If any, the

particulars thereof,

'3, What kinds of protecting device are there provided at each level
crossing on the line? Tor example, those crossings with barriers
manually, automatically or semi-automatlcally operated, those with

warning device, those unprotected,

VI. TELECOMMUNICATIONS

Tt 1s kindly requested to answer the following questions:

1. What kinds of telecommunication system are Lhere now in use on the

line between Caivo and Alexandria?

2. What is the distance between the railway line and the telecommuni-

cation line provided?

3. Are there any bare telecommunication wires provided within 300 meters
of the track other than those of Egyptian Railways? 1f any, please

£ill in particulars in Annex VI.
4, What is the ground conductivity?

5. Are there any regulations or laws governing the control and super-

vision of electric waves? If any, the particulars thereof.

VIL. CONSTRUCTION AND MATERIALS

Tt is kindly requested to answer the following questions:

1. What are the comstyuction equipments and materials used for the past
five years, and the changes made in wages by jobs?

Please fill in Annex VII.

2. What are the recent results of work performed under contract for
building substations, transmission lines and railway signals and

telephone cables?

VIEI. ROLLING STOCK SPECIFICATION

You are kindly requested to provide us with information and data

on the folloWing:

1. Restrictions placed by the government or public organizations on

rolling stock in preparing their specifications.
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(1) Qualifications vequired for welding, piping, wiring, for

example.

(2)  Regulations or laws on envirenmental protection covering noize,

vibration, air and water contamination etc.

(3 Rules and regulations or laws governing the'fire'prevention for

rolling stock.

Technical restrictions placed on the preparing of specifications of

rolling stock used in E. R.

(1) Regulafions on ehe riding quality and_vib%atidn of coaches,
(2) Permissible car end shock force for coaches.

{3) Permissible difference_between eheel weights for ooaches.

(4) Design iife of main pafts; main pefts of coach in particular,
Maintenance.syStEms oferolling stock

(1) Overhaul intervals, and inspection and repair etaﬁdards,'by
types, types of ceach in particular.
(2} The number and frequency of perS renewed for the past three

years, main parts of coaohes 1n partlcular and by types of

coach and by typeq of repair. {See Table 1)

(3) Educational level of personnel engaged in rolling stock maintenance

in the depots and, workshops and headquarters. (See Table 2)

(4) Machines and facilities provided for vehicle repair, coach.repair

in particular.

‘Rolling stock features

(1) Detalled SpECLflcathH of each vehicle and 1oeom0L1ve, coach in

partlcular; More detalled than before. (See Tables 4 - 7)

(2) The number of vehicles and locomotlves made, coaches in particular,
by typee and years, and purposes. More detailed than before.

(See Table 8)
(3 Speed—tractive'effort of each hauling vehicle and locomotive.

(4) .Character or characterlstlc curve of main parts of rolling stock,

for example, englne, generator and motor, of coaches in particular.

(5) General arrangement of rolling stock, of edaeh'in partieular.



5.

Rolling stock malfunctions_

(1). The number of vehicle malfunctions occurred, coach malfunctions

in particular, by types and by months.
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Ahmed Shalaby
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Abdel Monem

Manager for Permanent Way Dept,

Adli Milik Hanna
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Eng. H. Abdel Sami
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Rblling Stock Office Deputy

Eng. Hassan Youses
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‘Miss Violet Boushra
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