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SCOPE OF WORK OF THE FEASIBILITY STUDY
ON THE CONSTRUCTION OF
THE FIRST COAL-FIRED POWER PLANT

IN SINAI ( A.R.E. )

Agreed begwéen
The Egyptian Electricity.Authority
of
The Arab Republié of Egypt
angd

Japan Internatibnal Cooperatioh'Agency'



In response Lo the request of the Governmeht_bF the Arab
Repubnlic of Egypt (hereinafter referred to as "the Egyptian
Couerhment"), the Government of Japan decided to éxtend technical
cooperation to the former in undertaklng a Fea51b111ty Study
(helelnafter referred to as "the Study”) on the CONSTRUCTION OF
THE FIRST COAL-FIRED POMER PLANT IN SINAL (here1nafter referred

to as "the PPOJBPt")

Japan Internatlonal Looporatlon Agency (herelnafter .
referred to as "JICA"), the official agency responﬁlble for the
1mplementatlon of the technlcal cooperatlon programs of the
Government of Japan, thus sent a Preliminary survey team headed
by Mr. Naoshi furukawa from 315t_oF July to r#th of August 1982,
to work out thé autling Sbobe QF Work of the Study with the
Egyptian Electricity Authofity (hereinafter referred to as "EEA"),
the counterpart organization on the part of the Egyptian Govern-

ment’ for the project.

As the result of discussionq JICA and EEA hereto agreed
upon the Scope of Work of the Study on[? th of August 1982 in
Cairo, Egypt.

?/(,\ wufﬁ.u«,uz\ QM

Hr. Naoshi Furukawa Mr. Abdel Hamid E1l Sayyad
Director. of Mining &. Industllal - Chairman .

Planning and-Survey Department, Egyptian Electrlelty Authority
Japan International Cooperatlon

Agency (JICA) Eﬁg,

s
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M5

OBJECTIVE OF THE ‘STUDY -

The DbjecthP of the Study is to formulate the optlmum

development plan and to assess the technical, economic,

and financial feasibility of the Project,

OUTLINE SCOPE ‘OF THE STUDY.

The followifg describes the scope of study.

The Study will comprise two (2) phases:

1. Phase I,

Phase I comprises (1) review and analysis of existing data

and information, (2) sites or routes inspection and

" (3) decision on the sites.

Contents of the.stUdy in Phase I are described as follous

(1)

(2)

(3)

Review and analysis of information, data, reports, ete.,
on the power demand. . '

a. The sociai, economic and industrial development

programs in their relevance bo the power consumption.
b. Characteristics of power corisumption patterns.
c. Others relevant to the growth of power consumption.
Review and analysis of -information, data, repdrtJr
materials, etc., on Natiomal Power System.
a. Existing and'ﬁlanﬁéd'power plants, capacity, location,
yéars of operation, etec.

b. Ex1st1ng or planned substatlons, transm1331ons

c._Management system.

Review and analy51s UF prieing and ‘financial pollcy

1nclud1ng structure of power rate,

Inspectlon OF the planned power plaﬁt sites.

' (4)“

An.inspection,ofrthe.plenned pover plaht sites wiEh

particular emphasis on Ayun-Mousa.a:éa will be made

" . to check:

—11- '71r>¥.



(5)

a. Topographlcal and geologlcal features of the qround

surface.
b. Route of transportation of fuel, plants and facilities.
c. Water supply.

Review and analysis of information and data necessary
for the selection of the power plant site and transmission

line routes:
a. Maps of the site and transmission line routes.

b. Soil properties.

" c. Results of boring tests, as.mutualiy agreed upon.

7

1. Sy

d. Water :esource for cooling, boiler make—up and drinking.
e. Seismic data.
f. Meteorology.

g. Structure of cable holes at the CrdSé—cahal tunnel.

‘h._Recelv1ng ~end S/S
(6)

Inspectlon UF the coal unloadlng porto and storage slfes

Inspectlons of the coal unloadlng ports and storage sites
with particular emph831s on Port Adabeya and coastal area

adjacent to.the Power Plant site will be made to check:
a; Sea Current. |

b. Marine Traffie,

C. Marine Topography.

d. Avallablllty of land for storagere

a. Port F301lltles for unloadlng

Reulew and analy31s of 1nFormat10n and data neceqsary for
the selectlon oF the port and site or of the locatlon of
f30111t1ES, for overseas coal unloadlng and storage with

parflcular emph381s on the Port Adabeya and- coastal area

'adJacent to the power planf 51te':

a. Ma we chart,
b. Sea current.

¢. Marine traffic.

—12~. . . }1(5?



d. Results bf sounding or. boring tests .

e.'MétéoroIbgy‘

. Regulaﬁidhs by'thé port authofities.;

(@)

(9)

(18)

{(11) .
(12)

(13)

g. Availabiliﬁy:of land and unloading facilities.
h. Port develqpment plan .

i. Route and means of transportation (land ‘and marine)

to Ayun Mpusa or to other candidate plant sites »

J- Others.

Review and analysis of information on imported and

domestic'coal;_

Location, geological data, properties, development plan,
transportation plan,:estimated cost of production,
policy on utilization for power plant.

Review and analysis of information and data onoil

and gas. ‘ o '

Policy and plan on utilization of domestic oil and gas
for the Project. -~ ' '

Review and ahalysis of information on substaﬁions and
trahémiééioh'lihe f0Utéé With par£iculér émphasis on
the Suez No.2 substation or other”receihing«énd sub-
stations including cables through Ahmed Hamdi tunnel.
Inspection pf”tranémiSSioh'lihe routes with particular
emphasis on'thuse'linkiﬂg‘the pover plant at Ayun Mousa
to the Suez NOQZESUbstatibn.

Review and analySié;0f inf0rmati0n and ‘data on the-
domestic auailabilitylof-gQuipment and ‘materials. for
the_éonstructidn of "the plant and facilities. -
Review{and'ahalysi8~of information and data on means

of transportation to the site-of construction of plant

‘and facilities.

H 5y
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(14)

Review and analysis of data on manpower recruitments
for the construction, operation and maintenance of the

power plants and facilities.

2. Phase 1.

(1)

(2)

(3)
(4)

(5)

(6)

.Preliminary dééign of power‘planté

The power plant design work will includei

a. Selection of rumber, size and charactéristics of

generator units including steam conditions.

b. Preliminary design of main buildings, steam turbines,
generators, boilers, control system, water plant, ash
diffusing plant, communication equipment and auxiliary

equipment
c. General layoul of plants and facilities.
d. Preliminary design of civil and plant'structure;

Preliminary design of coal and other fuel storage facili-

ties adjacent to thie pover plant site.

a.'Laydut of'sforage yard ahd handling facilities at the
plant site. ' '

b. Preliminary design of fuel handling system,

Preliminary design of coal unleoading facilities and

- transportation of coal to the plant site.

Preliminary design of ash and other wastes handling-
system.

Preliminary design qf.transmfééion lines and substations,
Design criteria; determination: of route, insulation
level, conductor characteristics, transformers, . circuit
breakers and structure of steel towers.

Reference to the utilization of sub-products such as ash,

heét,.steam{



(7)

(8)

(9)
(lU)

Timing, staglng and-phasing of the construction of the

plants and facilities,

The tlmlng, qLaglng and ph881ng of the constructlon of
the plants and Fac1lltles will be set forth u51ng time-
orlentcd bar chart and crltlcal path method format and
reference will be made to the relatlon to the optlmum
pover generation scheme in Cgypt as a whole.
Ecqnbmic and financial anélysis of the Project.
a. The cost of construction including comﬁissioniﬁg

and training costs of the plant and facilities

described abave (1)~ (5) will be estimated by break-

ing down into loqal and foreign portions.

Costs of foreign plants and equipment will be
shown by CIF: (Egyptian Pound, U.S. Ddllar and
Japahsse st)e ' _

b. Long term'pfospect:of CIF price. of imported coal
vill be shown together with origin of coal, quality,

transportation cost and means of transportation.

c. Annual OM {operation and maihtenance) costs will be

calculated.

d. Comparisons of costs of power production under the

" Project with ones using other energy sources will be
made, '

e. Thé cost—benefit ratio'and‘ihternal rate of return
vill be calculated using, among others, sensitivity
analy51s method

f.'Impécts of the Project“bn the level of'oﬁératibn of
other powér'facilitiss in existence will be.analyzed.

g.‘Financiai.costs;'éésh fiou ahd financial internal rate
of return with due con51derat10n to the saurces of
flnance (forelgn and domestlc) will be calculated

Assessment of envlronmentdl impacts,

Recommendatlon

nz



TIX. WORK SCHEDULE "

Works will pfdcecd on schedule as sebt in Appendix 1.

Consideration must be paid to the tentativeness of the schedule.

Iv. REPORTS AND MEETINGS

The following reporté_will be prepéred-in English and submitted
to EEA, in accordance with Appendix 1.
1. Inception Report
The Inception Report (30 copies)
2. Interim Report _
The‘Interim Report'(BD copies)
3. Draft F3851b111ty Study Report
The Draft Feas;blllty Study Report (30 coples)

4. Feasibility Study Report
The Fea51b111ty Study Report (50 coples)

EEA and JICA will hold meetings in Tokyo twice during the Study,
once in April and once in July 1983, and the travelllng costs of

the EEA personnel for the meetings will be borne by EEA,

v. MEASURES'TU BE TAKEN BY EEA

With a view to expediting the works to be carried cut by JICA
study team and in the light of a spirit of mutual cooperation
in carrying out the study, EEA will take such measures as set
forth below. In case any needs. for further discussion on
measures to be taken arise which are not specifically stated

in this Scope of Work, both parties will discuss them prombtly

and faithfully. ' ' '

(i) provide lhe JICA:study team  (hereinafter. referred to as
"the study team“) with all. available 1nformat10n, ‘data, reports,
and materials which the study team_reqyests as. relevant to,
and/or indispénééble For;‘undertaking of fhe.study.r
The.appehdix 2’lis£s those géheral dOCuméntsﬁ where'applih
cablllty to the Progect is concerned these will be mutually
agreed upon. Results oF three borlngs and soxl propertles
at the power plant 31te are. 1ndlspensable For prellnlnary
design and thus be submitted by EEA to the study ‘team befare
20th December 1982, so that the study team can proLeed w1th

M. é——a« their works as scheduled. "
. {) .

7
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

arrange and coordinate meetings of the ‘study team with the

Fgyptian autherities concerned.

obtain official permissicns for the membersiof the study
team to enter into, stay and work in and depart from Egypt.

sbtain'cfficisl permissiohs for the members of the study
team to be exempted from all taxes, fees, 1evies, duties,
or impositions under:the existing 1aws'of the Arab
Republic of Egypt with respect to all work and services

performed under this scope of work.

assist the sfudv team in customs- clearance, handling and
storaging at the sea port or airport.and in 1nland trans-
portﬂtlon (to and from the PrOJect site) of equ1pment
mechlnes, 1nst1uments, tools and other articles to be

brought into Egypt and then brought back to Japan.

nominate counterpart'expert englneers and administrative

personnel 1nclud1ng a Project coordinator vho is enpouered

'to take decisions For the smooth conducts of fleld works of

the-study team and fcr,settllng any . troubles which may
arise with the study team.ducing the entire period of their

stay in Egypt.

assist to obtain necessary certificate of permissions for
the members of the study téam‘tc use radio-phones when

déemedfnecessary for the~fieldfsupvey

obtain necessary perm1531ons for the members of the study
team to enter 1nto the Project area and private-owned land

when deemed necessary for the conducts of the field survey,
prdwide'the follo@ing faciiities and services:

a;'the best asslstance for secur1ty of the lives and pro—
pertles of the members of the study team during their
=.stay in Egypt partlculally vhen the members make a

“trip out51de of Cairo.

b. undertaklng to bear claims agalnst the members of the
study team occurlng in the- course of or othervise 1n
connectlon with the dlscharge of the1r official functions
in Egypt except those claims arlslng from ‘the willful mis-

.condu¢t or gross negligence of the members.

N

4
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‘¢. Adequate means of transportation with drivers (expenses

for transportation will be borne by the study team).
d. a hired boat.

e. other assistant workers required for the field surveys

and/or tests conducted by the'study team.

.3 | | | AL
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Abgendix 2

Data/inFormatidn/reports/méterials“f0r £he Pﬁase 1 study.

Corresponding itet.

Power demand : . - social, economic and industrial

development programs.

~ growth of power consumption, and
characteristics of pover consump-

tion patterns.

National power system -~ existing and planned pover plants,
substations, transmissions and dis-

tribution lines and other Faciiities.
- restpictions on design, operation
and:méiﬁtenénce of the coal-fired
P/S in Sinai.
- development plans of NPS.

- management system.

Priéing and Financial policy - structure of power rate.
- financial policy.
Plant site and transmission - mapsgof.site and transmission
line routes line routes.
~ soil properties.
~ results of boring,
. - vater resolrces for cooling, boiler
‘make-up and drinking.
~ seismic data
‘- structure of cable holes at the
crﬁSs}cahal tunnel .,

- receiving-end 5/5,

.r4 Q});,?& : - il élmeﬁedfbiﬁgy déta|.



Overseas cmal unloadlng and

lacatlon and storage SJtB

Supply of fuel other than

imported coal

DOmestlc avallablllty of

qulpment and materials

Meahs:qf trahSportation

of eduipment éhd materials

g iy

marine:chart-"

current.r

‘marine’ traFflc.'

results of. soundlng and

borlng tests.
sea watera

meteorology,_

avallablllty OF land and- unloadjng

FaClllthS.

regulatipns by poft authoriﬁies.
po;t dgvélopment_blan.

others necessary fof'fhe.étudy.
doméétic_coal'mihe'deueiopmént
plan, propefties,'geology,-lobaﬁion,

cost .of producticn, policy on

domestic coal utlllzatlon,'

plan of coal 1mport Dropertleq

of 1mported coal, sources.a

plan for blendlng domestlc and

1mp0rted codls,
011 and gas development plan

pollcy ‘and plan on UtlllZSthﬁ of

cil and gas.

availability of materials, equip-
ment, local contractors, labors, ete.
prices, quality,

taxation.

“policy on procurement,

. ‘means .of transportation.
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MINUTES OF MEETING

This minutes of meeting (herelnafter referred to
as M/M) is written with a view: to hav1ng a- clearer under—
standing of 1mp11cat10n of the Scope of Work of the Feasi-
bility Study on the construction of the First Coal-Fired
Power Plant in Sinai {(A.R.E.) signed on {1 th August 1982
and to cxpedltlng the Study Work of the study team in

Egypt-

§§§§ ElL Sayqu

Mr. Naoshi ‘Furukawa a : Mr, Abdel Ha
Diréctor of Mining & Industrial Chairman
Planning and Survey Department Egyptian Electricity
Japan International Cooperatlon authority (EEA).

Agency (JICA)



1.

Regardlng data/lnformatLon/reports/materlals “to be
provided by EEA in ‘compliance wWith: V- (1) and Appendix
of S/W, EEA answered that followings are available at

. the moment, which shows: thelr wllllngness for. coopera~
tion w1Lh JICA in this. Projeot. . : :

- Report on Economlcal Expans1on Plann1ng of Genera_
tion System (1985 2000), January 1979._

— Report on Fconomlcal Expan31on Plannlng Generatlng '
System and Fuel Consumptlon, Aprll 1981. '

m”Report on Economlcal Comparatlve Cost Study between
Conventlonal and Renewable Energy Genoratlonn_

~ MV and LV Tarlffs Study _ . Novemoer 1981_

= Data Collectlon {Tarlff Study) Aprll 1982

- hV “rariff Study L o ‘March 1981

-~ EEA Annual Reports for Electrlcal Statlstlcs (1n
Arabic and English if avallable) |

- sites' maps as may be avallable.

- Data pertalnlng to:HV MV network and its expan51on
plans._ : .

S JICA agrees with EEA that the document attached

herewith Appendix (1), which is ‘entitled ”ENGIVEERING/
ECONOMIC FEASIBILITY STUDY FOR THE CONSTRUCTION OF THE
FIRST COAL- FIRED POWER PLANT IN SINAI” shall’ be Relele )
sidered. the main document given to the prospeotlve con-
sultants, among whom JICA will select one or more con-

'sultantsas the study team for the prOJeot.

EEA understands that JICA w111 make avallable S/Wi and
T.0.R. to the- above“mentloned consultants w1th anvy

avallable data about the pro;eot before the selectlon-
is made '

The study team w1ll follow the -.0 R. to the ma ximum’
possible extent, within the scope of’ work.  Any material

_dev1atlon shall be’ approved bv JICA with EEA's consent.-

_'JICA will’ falthfully do her utmost efforts for ‘the . com—

pletion and subm1551on of the Draft Flnal Report by mld~
August 1983. :

The Flnal Report shall be submltted by Ist. October 1983
in. sultable form for maklnq an application for  loans to
Internatlonal Flnanc1ng Organlzatlons, orovldea,_of

‘course, the prOJect to be fea51ble.

¥

LEEA w111 fully cooperate Wlth the. study team and JICA

in being able to submit the Draft Flnal Report in such-
a short period by August 15, 1983, as spec1f1ed in the



schedule. EEA will thérefore state most ‘of their comments
in the progress meetlngs taklna place in Tokyo.

7. Regardlng the borlng-tests to ‘be undertaken by FEA on her
own accounts, JICA expressed that one civil engineering
expert shall join with EEA in the supervision of the
tests. This expert is a member of the study team for
phase (I) available in Egypt at the time the tests will be
made from lst November till end of December 1982.

8. EEA stared that a part of - domestlc coal from the Maghara
coal mines 1n Sinai shall be used as fuel to the plant
underr review. JICA responded by stating that due con-
sideration would be paid to that in the study.

9. In connection with Item'v of S/W "Measures to be taken

by EEA" — Sub-items 4, -5 and 6, the measures will be taken
in accordance with the Laws and Regulatlons in force in
A.R.E. : .

In connectlon with Sub-item V-9, EEA will take thé necessarv
- measures in consultation with competent authorities for the
‘securitv of the lives and properties of the members of the
study team during their stay in Egypt.

10. EEA Counterpart comprises following personnel:

"Project Coordlnator-

Dr. ‘E. El SHARKAWI:..

- Deputy Cholrman, EEA, S
‘Nasr ' City, Abba351a, Caireo, Egypt
Tel. 830170, Telex 92097 POWER UN. “

" Other members of the counterpart team shall be de51gnateﬁ
at a later date, before the arrival of the study team in
‘November '1982. : : : '

11. EEA will provide the study team with 5 - cars with drivers

_through the period of site inspection outside of Cairo

City.
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ENGINEERING/ECONOMIC FEASIBILITY STUDY

FOR THE CONSTRUCTION OF THE FiRST PROPOSED

600 MW-COAL FIRED POWEK PLANT

IN SINAI

SCOPE OF WORK AND INSTRUCTIONS FOR PREPARATION

AND SUBMITTAL OF TECHNICAL PROPOSAL




ENGINEERING/ECONOMIC FEASIBILITY STUDY

FOR THE CONSTRUCTION OF THE FIRST PROPOSED

600 MW-COAL FIRED POWER PLANT

IN SINAI

SCOPE OF WORK AND INSTRUCTIONS FOR PREPARATION

AND SUBMITTAL OF TECHNICAL PROPOSAL

oy

, The Government of the Arab Republic of Egypt; acting through
the Egyptian Electricity Authority (EEA); Public Sector-owned
authority, hereby, requesting technical proposales from prequali-
fied consulting engineering firms (Consultants) to provide pro-
fessional services for the preparation of an engineering/Economic
feasibility study for the proposed first stage 600 MW fossil
fired power plant which may be extended in future to 1200 MW
capacity utilizing imported and local coal as the main fuel.
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ENGINEERING/ECONOMIC FEAS1BILITY STUDY

FOR THE CONSTRUCTION GF THE FIRST PROPOSED

600 MW-COAL FIRED POWER PLANT

IN SINAL

SCOPF OF WORK AND INSTRUCTIONS FOR PREPARATION

AND SUBMITTAL OF TECHNICAL PROPQSAL

preface
I~ GENERAL

II-

TABLE OF CONTENTS

A- The Proposed Pro ject.

B- Descreption of proposed sites.
C- Previous Imvistigations.
D- Objectives of the stﬁdy.
E- Consultant's Performance.

SCOPE OF SERVICES

11-(A) Phase I Scope of Work

ITI-A.1 Power Supply Demand Situation.

- Demand Forecaste

-~ Existing Unified Power System

- Net Power Requirements
I1-A.2 Plans For NPS Expansion
- Existing Expansion Plans

- Project Requirements

I11-(B) Phase II Scope of Work

I1.B.1 Technical and Engineering Aspects

1.1 General Conditions -

1.2 Design Features of the project
1-2-1
1-2-2

Site Selection _

Selection of Number of Generator Units,
Size and Characteristics.

Fuel Supply Considerations.

Coal import harbour with Associated
Facilities.

0il Tanks and Coal Storage Yards, with
Associated Facilities.

Coal Transportation, Handling and
Storage System. _
Establishment of Boiler Characteristics.

Ash Handling System.



Coal Plant Ash Refuse,
General Plant Layout.
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Plant Arrangément and Description

of Major Auxiliaries, and Control

~System. : |

1-2-12 Thermal Cycle, Heat Balance, and
Operating Conditions Studies for
the 600 MW Unit (s).

1-2-13 Transmission and Distribution
System.

1-2-14 Substation and Switching Statinns.

1-2-15 Civil/Structural Work.

1-3 Plans For Project: Implementation-~.
1-4 Plans For Project Opefations.

1-5 Environmental Assessment,

1-6 Summary of Technical Soundness.

I1I-B-2 Financial Aspects:
2-1 Estimated Capital Cost.
2-1-1 Annual Costs.

Annual Income.

2-1-2

2-1-3 Financial Projections.

2-1-4 Summary of Financial Soundness.
2-1-5

Economic Analysis.

11-B-3 Reporting Requirements:

3-1 Reporting Formats.
3-1-1 Phase 1 Report.
3-1-2 Phase II Report.
3-1-3 Report Appendices.
3-2 Reporting Submission.
3-2-1 Phase T Report
3-2-2 Phase II Report.

II1- TECHNICAL PROPGSAL:
I1X- (A) Contents of Technlcal Proposal
1- Project overview.

2- Work Program.
3- Organization Chart.
4- Staff Curriculum Vitae.

5- Qualification of Consultant.



111-(B) Basis For Evaluation of_Proposa1s.
I111-(C) Selection and Negotiation.
111-(D) Submission of Proposals.

PROPOSED CONTRACT

APPENDICES

1- Sinai Coal. _

2- Load Demand-Energy Expansion Plan.

3- Main Particulars of the A.R.E Electrical System.

- Particulars of the ground Water at Ayun Musa
(Available in Arabic on request).
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1. GENERAL

The first phase of this study uses EEA least cost, 1ong5range
program for expansion of its generating capacity for the period
1980 through 1990 as a base. _

The peak load and the generating capacity for this period are
indicated in the following table:- '

Year Peak Load Installed :Generated
MW Capacicty Energy GWH

o e MW

1980 3240 4510 18400

1985 5750 | 6600 32000

1990 9300 11000 52000

The second phase wiil examine the project selected in this first
phase study in more detail to assess the effect; on EEA's operations;
of construction and operation of the project and will compriée the
phase II Feasibility Study covering technical and financial aspects

including economic justifications.

It is justified that a plan is projected to introduce coal as
the main fuel element for electrical power geheration from now,and
it is anticipated that from year 1990 and on, coal will be one of
two main fuels used

The proposed project consists Qf planning, design, construction
and commiséioning of a thermal power plant utilizing imported and
local coal especially in the earlier stage of the
project, when the electrical power generation.share from local
mine's output is not-sufficient to cover coal demand for the
pfoposed project. The proposed thermal plant; which may be dual.-
fired with coal as a base; may.consist of 2 x 300 MW units or a-
(1 x 600) MW unit for the first phase {(a range for 0% up to 10%
is. accepted) with first-unit to be commissioning in1987_aﬁd the
second unit within 6 months after the commissing of first wit.
This project will become an integral part of Egypt's National
Power System {(NPS). Plans are Currentlyrbeing made to start for
building Egypt's Nuclear power plants on the north coast of

2 x 900 MW units. These cbuld_subply the required additional
generatibn starting from 1990. Generation for the periocd between
1987 and 1990 will be met by constructing the present project in

addition tg other projected thermal plants.



s Descriprion of Proposed Sites:

Three; but not 1imited to; possible'sites_are.proposed'for the

study. namely at:

1~ Ayun Mousa (Karantina) on the east coast of the Gulf of
Suez, _

2- Abou Zeneima, on the east cost of Sinai.

3. West of Arish City, in Sinai. '

The First Proposed Site; Ayun Mousa (Karantina):

This site, which is shown on the enclosed map, lies between
Karantina and the un-used airport; which is about 3 KM~
to i1ts North. The site extends over an area
about 3 Km long and 1 Km width a total area of more than 500
feddan

Ayun Mousa Zone is on the eastern bank of the Gulf of Suez at
about 15 Km to the South of Port Tawfik '

The seéond Proposed Site Abou Zeneima:

This site, which is shown on the enclosed map, lies at about
145 Km south east of Suez city, direct on the east coast of the
Gulf of Suez. The Proposed Site is bordered from the south by
the FerromanganezZe plant, from the east by the main road, and
from west by the Gulf of Suez. Estimated area is about 500
Feddan.

The Third -Proposed Site: West.of Arish City:

This site, which is shown on the enclosed map,lies at about 290
Km north east of Ismailia City and 160 Km East of Port Fouad direct
on the northern coast of Egypt on the Mediterranean

C~ Previous Investigations:

Previous investigations conducted by EEA concerning the existing
generation capabiliﬁﬁ, prqjecped-loéd demand, present and pro-
jedtediﬁDG;£2201?hndﬂ132ﬂK&{network plan are .as dndicated 4n
appendices. | |

It is expected_that durihg feasibility study consultant will
utilize this data beside others giving detailed information con-
cerning the same. a




D-

Objectives of the Study:

The purpose of this englneerlng/economlc feasxblilty study is

to assist the EEA to evaluate the advisability of undertaklng
the prOJect The study should integrate the réesults of the
Consultant's investigations into technical, financial,

economlc and other aspects of progect and should be suffl01ent1y
complete to give an 1ndependent appralsal of the progect s
soundness on the basis of the facts submltted and the assump-
tions used. The project will be considered technically sound

if all pertinent technical aspects have been included in the
analysis, if the”pianned project conforms to accepted engineer-
ing standards and practices; and if the cost of the project is
as low as any other reasonably avallable alternative which

would produce the intended results and_copes with the national
goal for optimizing the utlllzatlon-of natural reésource

The project will be considered financaily sound if the resulting
revenues. are suff1c1enc to cover all fixed charges; amortrzatlor
maintenance and operatlng cosn, and in addition produces an .
adequate and at least as high as would be the case for any other
technically fea51b1e alternatlve. The alternatlves considered
shall include, but not necessarlly be limited to, different
primary energy sourcdes, the various noted plant locations, siz-
ing of generator units, and time-phasing of investments. In
carrying out the enalyses;shadow~prices-should be used ﬁhece
appropriate {e. g. for fuéls. electricity with the foreign
exchange rate} The sen51t1v1ty of the economlc assessment to

the maln economic assumptions w111 be analyzed

Consultant s Performance:

The consultant shall work in close collaboration w1th EEA,

Tetaining, however; full responsibility for all flndlngs and

recommeridations. The EEA shall provide the consultant or aSSlSt
him to obtain copies of all studies reports, data,ﬁ.. ete from
governmental agenc1es ‘and G6then souroes ‘as may be pertrnenh to
thisistudy. It -is- expected that the ex1st1ng studles and data
will constitute the prlmary data source which ‘the consultant
will draw upon, partlcularly'ln ‘the initial study phase and
during the cours of the study.However the Cong ultant shall con-
duct - supplemental studies and 1nvestlgat10ns as deems
necessary to ensure the adequacy of his findings and recommend-

atlons.
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In adition to the sctudy reports;whéreinafter’ described the
Consultant shall submit a monthly'progress-xepdrts in letexr
form to EEA not later than the tenth of the following month,
listing field personnel , indicating progress setting,any
constraints to progress, récbmhonding necessary actioné and
setting forth contract status relative to expenditure of
man-months of efforts and contract funds.
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11 SCOPE OF SERVICES

The-study_shall be performed in two separate, but related

phases, as follows:~

11-(A)

11-A~1

phase I Scope of work:

This will cthist'of'apPraiSél of the existing demand supply

-situation requirements for the proposed project. This phase

of study shall include; but not be limited to; evaluations,
analyées, findings and feCommendationsjas appropriate5 of
the following project aspects:-

Power Supply-Demand Situation:

Demand Forecasts:

Review of present main consumers by ﬁumber and classifica-
tion, past énd_projected future growth rates, and related
power consumptiénﬁpatterné

Deqerlptlon of system characterlstlcs such as voltages
frequency, phases power factor, load factors, daily and
seasonal demand variatidns, and'peaklng characteristics.
Review and assessment of the aceuracy and adequacy of
.ex1st1ng power demand forecasts up to the year 1990, amend-

ing or revising such forecasts as necessary.

Existing Unified Power System:

Description. of the present NPS, illustrated by maps and
diagrams, showing present and plahned -fransmission system

and location of each generation facility.; major substa-

tion and switching yard. _

Description of the existing facilities which now provide or
are able to provlde, electrical power supply and transmission
”senv1ces in the area, giving capacity, capablllty and reserves
qfeeach system and operating constraints for these statlonsn
ineiude list of p]ants, ma jor power lines and substations
show1ng purpose sepved, condition and dge. Descriﬁtiph of
major unlts of present system 'shall’lnclude the'foilbﬁiﬁg'
For each generatlng ‘plant, state its iocatlon, type (stean,
gas ar hydro) KW rated capa01ty (name- plate and capablllty)
‘type of fuel uséd, date each pr1n01pa1 unit was installed,

how the plant is normally used (base load, peaking or stand-
by serv1ce) the KWh generated and peak KW demand for each
year for flve past years.




- For each hydro eleotrlc plant, 1nclude also the firm
or dependable KW and peaklng KW capacxty._and ‘the
annual KWh energy sutput broken down into dependable
and secondary energy for normal wet and dry years.

- For each tranqm1551on system, glve a deseription cover-
ing design, operating voltage. transm1551on 1osses '
points connected, 1ength of 01rcu1t, type of structures
and the date system was built.

- For.each substation, glve a descrlptlon coverxng locar-
lon;_lncomlng_and outgoing circuits, type of structure,
number of power transformers, KVA capécity and voltages,
and type of switching, metering, rélaying;'capacitors,
synchronous condensers, commun1Cat10n facilities,..etc.

- For primary and seCOndary dlstrlbutlon systems glve
brief descrlptlon covering design., cosumer deﬂ51tles,
voltage levels and regulatlon type of 01rcu1ts (number
of conductors underground overhead, ...etc: ), materlals
used for conductors and poles and mlles of system,

akFor genera; plant descrlbe other fac111tles utilised by
the power.system. These would include warehouses, head-
quarter offices., 1aborator;es, computers,_dlspatchlng |

facilities, commﬁﬁicatibn-and major construction’
vehicles and equipment. '

- Descrlptnon and analysms of operatang prpblems, such as-

low woltage, insufficient capa01ty, low rellablllty1
excessive outageq and other inadequacies of the present

systems.'

Net Power Requ1rements'

Based on the above analyses of power demand forecasts,
the present status of the NPS scheduled plant retlre-
' ments etc., estimation of net povwer requ1rements up to
- the year 1990 to be met by new generatlon fac111tles
should be glven.' .

I1-A-2 Plans for NPS Expan510n.

-Ex1st1ng Expan510n Plans:.
- Descrlptlon of ex1st1ng EEA plans for NPS expansions

needs to satisfy power requirements up to the yearl990
plan., prov1d1ng the following detalls,




I1-(B)

- ASSLgnment of the demand (RW) and energy (RWH) require-
ment to the various power sources (present, proposed
and future), so as to obtaln the optimum use of all
facilities for base load, peaking, off- peak and
standby service with attentlon to qystem power and
energy losses including generatlng station service,
transformation, transmission and distribution'Iosses.

and system reserve requirements.

- Concerning hydro-generation, IStaté the estimated out-
put on an average annual wet year basis; covering also
the method of serving system requirements through a
dry year and utilizing excess hydro energy during periods
of maximum flow.

- The interim syStem requirements during the construction
of the proposed facilities,

- Provide an annual load duration.ourve of the system
showing the output of each source of power for the year
the proposed progect r>oeq into operatlon and for the
last ‘year (10 th) of the sysLem load progectlon Where
hydro power plants are involved, show the power sources
will be utilized for normal, wet and dry yeafs.

- Discuss'standards of servioe, suchjas.allowable_voltage
drop; xeserves.ahd_planning to meet expected load
growth, ' . H' R |

Anaiysis and assessment of the existing EEA_expansion

plans, including endorsement of the existing

plans or recommendation of revised or alternative pPlans.

Project Requirements: .

Based on the above analysis and expansion plans, justific-
~ation of proposed or'modified prdject*needad to meer
demand requirements in the short-term, recommending

project's generating capacity and timing.

Phase I1 Scope of Work:

Phase Il of the engineéring/économic'feasibiiity'Study
shall include; but not be 1imited to,evaluatlons. analyses
flndlngs.-and recommendatlons, ‘as approprlate, of the
follow1ng aspects ‘of the proposed project:-- :




1-Am2

Technical and: Engineering Aspects:

-1

General Conditions:

i -:r'.w‘ ¢,r/:

Consultant should be respon51b1e for maklng studles,

reviews, selections, cost eSleaLes. and prellmlnary

sketches, and will present recommendatlons and

selected design criteria in a study report. Fifty

‘copies of the final study report will contain; but

not be limited to; the following informations: -

1-

5.

6~

Analyéis of suitability of .Sinal-Peninsula coal
for utilization in a power plant.

Feasibility of importing-ahd.blending foreign coal
with the local coal regarding availability of coal
reserve-and life time of the plant.

Description of the engineering features of the
overall prcject and the bases on which the project
location desigh, type, and size of major compon-
ents,. ‘were selected, together with iayout and pre-
iiminary engineering draw1ngs. _

Extended to. whlch the charaterlstlcs and capacities
of existing facilities may be affected by the pro-
posed proje¢t, such as the 1nterrupt1ng capa01t1es
of circuit breakers, transmission system,'.etc.
Alsc retiréement of facilities or chahges in basic

pugppose or use of éxisting plang such as when an

existing power plant used as a primary source. of
power is displaced to secondary use when a new
plant comes in service.

Design and construction standards which will apply
including'ahy local codes, regulation and ordinan-
ces. which may be appllcable B _
Preliminary plant layout drawings and’ outllne spec-.
ifications for all équlpment and éivil- worksn.Ln
suffit1ent detail to permlt reasanably firm:estlm
ation of quantltles and cost.

1-2 DeSigh'Features'of-the,Prbiect1

Preliminary désign and informationu shohld.be~giyenabour

thé-major.project‘features.asr

2- 1 Site Selectlon.

"Theé Consultant should analyse the three givén site loca-

tlons, and hence give his recommendatlons for adoptlon

of ‘one site based upon cost benefits, practlcabﬂlty and

other factors including; but not limited £os



2-2

2-3

- Availability of_condenSer COOiing water,

- Availability of fresh and make-up water.

-  Types of available tfanspOrtatioﬁ systems.

- Method of fuel transportation.

- Storage area for coal and alternative fuel (Mazout
or Gas). '

- Geologicai conditions. _ _ .

-~ Supply of cOhstrﬁctiQﬁ'ﬁaterials. and suitability;
specially; for haﬁdliﬁg heavy constructional com-
ponents. '

~ Possibility of connection to:H.V. network.

-  Environmental congiderations involving hazard like
‘seismic ,neighbouring population, meteorology, atmos-
pheric pollutlon n01se,-*.etc.

- 'P0531b1e connections to the rallway plpellnes..etc

- Utilization. of by products. like; flyash potable

water,bricks, cements, road, construction... ete.

Availability of manpower.

For the selected site give réports and drawings covering
soil characteristics, tests for foundations, site topogr-
aphy, geology, hydrology and other soil investigations.

,SeleCtiOn'of-Numbéf of Gerierator Units, ‘Size, and Charact-

eriStiCs: : _

The .adopred uhit sizes can be amalyzed with sp901a1 review;

but not limited, to- .

- National power system (NPS) network 1oad durdLlon con-
31derat10ns

-~ EEA s expan51on polloy

- Fuel supply studles local and 1mporred

FLEI-JUDDIY Con31deratlons..-

Thls may 1nv01ve, “but not. be 11m1ted to.

o1 gas,

- JIodalizaticn of supply sources dnd nreatmentrplants,

- 'Constltutlon of Aocal fuels (chemlcal analySLS, phy81cal
-charaeterlstlcs. and calorific: valLes) :

- Descrlptlon of ex1st1ng and propoqed At any.,: of net-
.works .able to supply fuel to the prOJected plant._

- Fe351b111ty of 1mporr1ng and - blendlng forelgn coal'w1th

. local ‘coal, regardlng avallablllty of &omestlr reserves
and plant 1iﬁt time, ‘



2-4

The first proposed 51te' El Dekhela:

Coml import harbour wlth a35001ated faC11xt1es-_

Consultant. should analyse several 1mport harbour 51te
locations 1nolud1n5, bur not limited £Qi-.
1- E1l Dekhela, near Alexandria City. -
2- Damietta. |

3- Adabeya,near Suez City. U

This site, which is deplcted on the enclosed map 1195 at
about 17 Km West of Alekandria City direect on the coast of
the’Meditefranean.

The: seeond Droposed site: Damletta.

This site, which is depicted on the enclosed map lies
between lakeManzala and branch of - Damietta, River Nile
whlch is: about 60 Km west of Port Said City and direct
on the Medlterranean sea -coast. '

3—3The,ﬁhmrd.proposed‘51£eu-Adabeya;_

This site. which is depicted on the enclosed map lies at

“about 18 Km south of :Suez city direct Qn'weStern_bAnk'of
Gulf of Suez.

Consultant then should givé ﬁis‘recommehdatioﬁé for
ther.selection of site based upon LOSsL. beneflts, pfacticu
abilkity and’ othex facﬁors, lncludlnggbut not: limitéd Lox
- Dizrect unloadlng ro the plant.srstotk vard with a

capa01ty of not less than - 3 million tonS/yeaf;

.~ Harbour 1ocatlon should mot interfere with neither

the entrance to Suez Canal, or with waiting ships.

- Harbour location should not conflict with other utility
and ‘urban development inrthe_area.of'the'hgrbour,-

- Possibility of fpﬁure developmgnt of -the.harbour area,

For the recommended Sied, méinidaﬁa?reiated;.butunOt
limised o3 -the folbbw1ng topigsi shouldibe givens:

- Océanography studlesL

- 3iltation, and erosion:

- Geotechnlcal condltlons.- _ : :

_ The study, also. should 1nclude, but not 11m1ted tos-

- -Layout of harbour facilities, lncludlng the transit
fstorage..

ThlS 1s an optlon and 1ts flnal choice’ w111 be’ determlned
when contractlng.



1 -2-53

1-2-6

1-2-7

i-2-8

Capacities of involved equipment {(Cranes, derricks,..ete.)

Main data of transportation means (dimensions , and capa-

cites of colliers, and barges .. ete.).
Cost Investments and cost comparative studies for different
collier sizes.,

0il Tanks, and Coal Stofage Yards, with Assoc1ated Facilitics:
Consultant: should . glve his recommendations ooncernlng ‘capa-

‘cities of oil main storage, and daily oil service tanks.

This is in addition to the recommended area yard consider-
ing strategic considerations implying the storage of the
maximum possible coal quantities.

Coal Transportation, Handling and Storage §ystem:

- Consultant should make a study for coal transportatlon
from mtnes to the pro;ected plant and hence give the
proper recommendatlonc for varlous alternatlves such as
slurry pipelines, trucks, conveyors, rallways, aerlal
rope way (tramway) .ete, '

- Consultant should make a feasibility study-.for handling
imported .coal means and. herice give his proper reconme -
endations, and main dimgnsions for unloading collier
barge,-railroad car, trucks,..etc).

- Consultant should: review the extent of convenlence of
coal -storage means; and hence glvethls Proper recomme-
dations (Bunker, or Sllo) and prellmlnary de51gn
features. _ L .

- Consultant should rev1ew appralsﬁ:and recommend the

approprlate layout of the coal preparatlons.

E%tabllshment of.B011er Characterlstlcs.

Thls may deem ‘more detalled analytlcal 1nvestlgat10ns -of

.......

_tant shoild give: hlsrrecommendatmonbnconcernxng\s;eam*
‘boflet system_de51gn,

Ash Handllng System:

Consultant should review, appralsﬁfand recommend the appro—
prtate>ash handllngwsystem-for the projected plant. .




1.2-9

1.-2-10

12-11

1 .2-12

1-2-13

Coal Plant. ‘Ash Refuse:
Consultant should give his Lecommendatlons for selected

equapment for treatment, and removal .of coal plant ash

‘refuse inecluding:-

~ Bottom Ash,
- Tly Ash.
- Economizeéer.

- -Mill rejects or Pyrités.

General_Plant:Layout:

Thi’si included:, mechanical..and:électrical: system.ofcthe
projected plant of 1200 MW-capacity.

Plaﬂt-Arfangementy and-Description: -of Major Auxiliaries

and control - system:

Cofisultant shall distuss varaoue versionsyand give hisis
recommendat1ons.

'ThermaJ Cvcle, Heét=BaIahceﬁrand ODérating-Conditiohs

Studiés forothe 6000UMW unlt/(S) ):

This ‘may involve; butnnot)be Timiced: €o:

- ~Recommended thermal &ycle.

~Hedt balanCELStud&eS?,

- Perfofmance ofothe projedt’s ' mainicomponentst.

Operating maintenance. and admlnlstratlve staffs.

|

Maintenance: work schedullng

TrénsmiSsion“and Diétribufion”SvStém‘

- Basis on which the design was made, ‘considering power
1osses {1° R) ‘corona, etc...). voltage drop allowance,
system: stabilityy economic 1Dad1ng, etc: .., inclading
scopepand resultl of network studaes made,.

-'”The rype, desagn and materaals to be used: fofusuppor-

tlng structures, average ‘span. iengths and.conduénor
5129, type and- spacxng

'7 One: dine: dlagrams shoW1ng:proposed syspem and- ftsLs

relatlon O the °x1st1ng system,
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1.2-14
1-2-15
i-3

Special measures to overcome eflects of deposits on
insulators. ; _ , .

Description of thezmethﬁd to be used .for sectionaliz-
ing communication and data transmission to the national
energy <control center,

Substations and. Switching Stations:

Location and purpose of each station, with KVA and
voltage ratings, type. of structure (steel, aluminum
or wood) ahd mumber of circuits, .

Type of transformers (tap changlng, coollng method,
voltages,... erc).

Major'01rcu1t breakers and regulatmng equlpment such.
as,-capaq1uors synchronous condensers, and .other '

accessorkes.

Civil/Stiructural Work:

Evaluation -of volume of civil work, including indoor
and outdcoi work like,. excavation and constructional
civil work associated with connectlons with elecitricadl
networks. plpellneraccess f30111tlesu, etc.
Architectrual delinatior and- 91evat10n:iraw1n33sof
main plant technical buildings-

To submitt & general layout drawing of the Tecommended’
site. ' R '

To submitt a léybut'drawing_shOWing-arrangement of
general services, and staff lodging Facilities.

To give his reﬁomméndatibné'for thewrequiredfimprovét
ments and access to highways, sailroads, waterways,etc.

Plans for PrO]ect Imnlementatlon.

1) Descrlptlon of recommended methods. and procedures
_of progeq; executron 1ncﬂud1ng organlzatLonal
aspeats; $r03ectmengrneerxng equ1pm£nt, gengraircan
tractlng for construotlon ‘and erection, supervision
of - constructlon testlng, §Lartrup-and initigl comn-
erclaltoprataon, ' |

,Prellmlnary prOJect schedule: (ln ban chart and crig-
ical path method. format)- ahdlcatlng time require-
,-ments fof final planning, - de51gﬂ engineering, . pro--
 curement, erectlon,_cpnstructlong;teéting}and Stéftw
up of facilities. ' ' '
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3)

4)

5)

wigl
supervisory, technical .and skllled“iabG; for

project execution.

Availabilicy of fequisite Egyptian construction
ereetioﬁ'eoﬁtrsetingrservicesg availability of
local contruction materials: of suitable quality and

" in qquantities needed) availabilicy of necessary con-

struction and erection equipment. .

Review of 'any special problems foreseen relatlve L0
the'exeeetion of the project in accordante with the
proposed_ScheduiE; such ds hedvy 1ift, requirezment

at -port of entry of units to site,...etc.

1-4 ‘Planis.for Brofject-Operation:

1) lDescrlptlon of :EEAsS organlzatlon whlch will manage.

2)

3)

and supervise the operation of ﬁhe.completed facil=
ities, indluding organization chart and  staff pagterny
together w1thlthe required experierice of Key stafif
members. o .

Rethred number, 'qualifidatioﬂs and. availaﬁiiﬁty of
EEAYs employees (to operate randymaintain the fadili-
ties. .

Plans and recommendation: relatime to the recruit=
ment or transfer of xieeded sraffys {presentatiorn of
retated training requiremencs .and reeoﬁmendedltrainr
ing methodsg '

1-5 'Env1r0nmenta1 Assessment.

Preparatlon of an. env1r0ﬂnental assessment of the propo-

eqd progeet in accordance with the regulatlons agreed by

the coflnanCLers.

The . purpose of .the . environmental assessment, 15 Lo Prov=

ide. the’ EEA and the . Coflnan01e;s nlthfaﬁcomprehensxve

underStandxng of the reasonably foreseeable. env1ronmental

ehaﬁge resulting from the operatlon\of rhe. plant The

env1ronmenta1 -assessment shall.lindlude but not limitedjto

Alr pollutlon monitcoring.
Water heat pollution.

-»Deserlptlon of -the various fea51b1evalternat1ves whlch

minimize the adverse envionmental effects during plant

construction and operations; 1nc1ud1ng;.but;notmllmrted,to:



- Particuiatcréollection equipment preliminary design.
- Waste dlsposal system layout.

~ Discussion of occupatlonal safety and health aspects
and Tecommendations of techniques and preocedures,

1 -6 Summary of Technical Soundness:
Summary of the Consultant's conclusions regarding the

overall technical and engineering soundness of the project
relative to efflclency.rvilablllty and avaxlabil ty of
equipment and dependabl]lty of operations.

11-B-2 FINANCIAL ASPECTS:
2-1 Estimared Capital Cost: .
1) Estimation of total capital cost in U.S. dollars {or

in any free currency unit), and Egyptian pounds on the
basis of both turnkey job and multi -packages for the
following: -

- Preliminary engineering services, including any
survey and test borings, design and final engin-
eering services'including preparation of specific-
ations and contract documents, procurement of -
materials and equipment, construction and erection
services.

- Construction supervision, start-assistance, train-
ing, spare parts ‘and materials license fees, other
payments related to pre-operation costs, and esca-
lation and contingency estimates, The estimate
should be carried to a point which will ensure
that all 51gnilcant factors which will determine
the total cost of the project have been taken .into
account-.

- COHStruction-_subjeétrto anforeseen déléfs and,
built-in impediments due to 1oca1 customs, laws and
regulatlons, may affect the cost matexlally All
such contingencies should be evaluated as completely
as p0831ble.
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2) Total estimated capital costs in U.S dollars- (or in
‘any free currency unlt) and Egypt pounds to be fina-
nced by-n '

a) The EEA/Natlonal Investment Bank,
'b) International Lending Agencies.

3) Recommehdations by the consultant regarding specific
facility components which may be procﬁred from free
world countries under procedures approved by other

lending agencies.
4) A prbject finéncing and disbursement plan for both
forelgn exchapge and local currcﬂcy coverlng the

prOJect construction perlod

2-1-1  Annual Cbsts.
1) Progected anmual ‘cost of operatlng ‘the plant for the

first ten years after stact-up.
Costs should include.’
- Operating and malntenance 1abcr.
-  Materials and spare parts, supplies, water,
_lubricants, chemicals, ...etc. '
- Fuel. '
- Taxes and Insurance.
- Depre01at10n charges based on life of various
elements.
Co= Interest and estlmated loan repayment

2) Where“necessary; fcr evaluatlon,purpoees..glve an,
‘additional breakdown to shcw'proaucticn cost, broken
down into its KW capac1ty ‘and KWH energy components
'S0 that cost amy be compared with demand and energy
components #in rate schedules or to establlsh the KW
Capacity value to the system as would be necessary
to evaluate the value of peaking capacity.

3) Portion of the annual cost covering the supplies,

' spare parts, technical supervision and any other item
whiéh-muSt be imported together with a statement, as
source and awilability of the forelgn exchange requmred
to cover such imports. '




2-1-2

2-1-3

3-1-4

3-1-5

_Annual Income:

1) Discussion of applicable laws and regulations govering
the establishment of rate schedules, classification
of consumers, return on investment, ... ete., and any
anticipated or recommended changes in such laws and
regulatlons affectlng the income of EEA,

2) Based on current information as above dlscussed give:
- Estimation of power generated by the project to be
sold during each of the ten years aftcr start up.

- EstlmaLlon of the annual gross revenues resultlng
from power sales of this project during the ten

years, after start-up.

Financial Progectlons.

1) Proforma Balance Sheet show1ng the position of EEA at
the time of project compleqlon_and‘start-up.

72) For the project plah. financial projections showing
profit and loss and cash flow for each year begin-
ning with the preéent year and extending through a
minimum of 10 Yeaf.

3) Analysis of financial statements to show revenues _
which will provide adequate return on the investment
and that sufficient funds will. be procured to cover
all operating costs includingminterest,Vtaxes,—depre—
ciation or amortization of debt (whichcver is larger);
to make provisions for reserves for replacement and
renewal and to make 1t possmble to flnance the costs
of expanding the facilities in the service area Lo meet
future demand.

4) Comparison of net prqfit of proposed project with
*estimated profit of one or more possible.alternative
plans for meeting power system requirements.

Summary of‘Fiﬂancial,Soundness:
Summary of the Consultant's conclusions regarding the over-

all financial soundness of the project.

Economic Analysis: _ _
Description of net additional costs and benefits, primary
and secondary, which will accrue to the national economy




3-1-2

3.1-3

32
3.2 -1

as a result of the project and which would not acerue in
the absence of .project. Benefits may include labor
employment;foreign~éxéhange‘earﬂing,stimﬁlation of other
industfies, benefits to consumers,.,..ete.

Evaluation of benefits and cost should be made in mone-
tary  terms whele approprlate

The project will be considered economlcally sound if

the rate of return adequate and 51gn1f1cant1y higher than

would be the case for any technically fea51b1e alterna-
- ':_,,f “‘““
P

tive.

Reporting Reguirements:
Reporting Formats:

Phase I Report:

The body of the phase I report of the threedﬁggor topics,
described in Section (1-I) above shall be prefaced by a
Summary providing an overview of the proposed project,
general IOCdtlon maps indicating ‘alternative progect.
Consultant s maJor findings and conc1u51ons related to
the most promising, least-cost project.

Phase II Report'

Phase II report; shall be prefaced by summary, whlch shall
provide an overview of the selected project, and include
location maps. indicaﬁing'the project site in relacion to
other NPS faecilities: The Summary shall brlefly present
the consu1tant s major flndlngs and. conclusxons relative
to the technical, financial and economic soundness of the
proposed: project.

Report  Appendices:

Statistical data, calculation sheets, specifications,

financial. projections, engineering drawings, ...etc, shall
be .bobnd-as:appendices with' the body 0f the reports ox -if
morexconveniently handl€d bound. geparately. .

Report Submission:

'Phase 1 Report:

1) It is anticipated that the Consultant will be prepared
to issue a draft of the phase I report within three (3)
months after effective data of . contract. The draft
report shall be submitted in twenty (20) copies.



2) The Consultant shall issue:the‘final'Phase 1 report.
within thirty .(30) days after receipt of EEA's
comments, Such comments shall be provided to the’
Consultant withinothitty (30) days after'receipt
of the draft report. The final Phase 1 report; in bound:
form: shall be submitted in twenty copies to EEA,

3-2 -2 Phase II Report-
1) It is anticipated that the Consultant w111 be pre-

pared to issue a draft of the Phase 1T report within
four (4) months after receipt of EEA's approval of
the_Phase I report, including approval of the specific
ptant location to be considered. The :said approval; '
is in effect; a notice to proceed on Phase 11 of - the
study. The draft report shall submitted in twenty

(20) copies to EEA for review and comments.

Z)IThe Consultant shall issue the.fiﬁél”PhaSe 1T report
within thirty (30) days after receipt of the EEA's
‘comments. Such comments shall be provided to the Con-
sultant withiﬁ'thirty (30) days after receipt of tuae
draft report, The final Phase II report; in bound
form; shall be submitted in twenty (20) copies to EEA,

FI1- TECHNICAL PROPOSAL
IIILA;-~Contents .of Technical Proposal. _
In general, Tthe technical proposal shall be demonstrated

by the quality of its gontents, the firm's (or joint
venture's) knowledge of project reqULrements. and its
understanding of the requisite tasks set forth in the
scope of work. Its content should 1nc1ude; but not
1imited to; the following:-

1 Pro;eot.Overv1ew._‘ﬂ

Informatlon«demonstratxng The flrm.SHUnderstandlng.of
the study éndrproposedeprojeot,slnéluding Aactions
taken to become familiar with the project, views on
- the adequacy of . the scope of work and & any suggested
modlflcatlons, and comments on other important study
aspects.

2 Work. Proglam
- Details of the Consultant 5 propooed approach to the

plannlng and. perfonmance of .the study, describing
individual vasks,. rheir sequencing and interrelations
R =50~ '



- A'preliminafy project schedule consisting of the
fdllowing‘main components or phases, should be
giveni-

- Mobilization.

- Design.

- Manufacturing.

- Equipment Procurement,
- Shipment of eQuipment.

- Site’ Preparatlon.

- Manpower avallablllty and 1abour rEqulrements
for the project.

- Civil/Structural work.

-  Mechanical/electrical work.

- Operatiﬁn/maintenance training.

- Starting/testing. _

- A time schedule; in bar chart form; indicating
start and end dates (from notice to. proceed)
for such tasks. A Critical path method (CPM)
ana1y51s of the study, 1nd10at1ng 1nterdepend-
ecies among tasks. B _

- Descrlptlon of operator/ maihtenancé'training
‘program. ' '

Orpanization Chart:

An organlzatlon chart showing ' relatlonshlps among
profe331ona1 level personnel assigned to study and
division of duties. A manpOWEf schedule indication,
for professibnél technical and clerical positions.,
number of staff, their ‘function, the estimated man-
month effort, period of aséignment and location

where work will bé performed.

Staff- Currlculum Vitae:

Experlencn resumes and blographlcal data of every
profe531ona1 and key technical staff member to be.
assigned, 1nc1ud1ng' nationality, educatlon profe-
851ona1 quallflcatlons and reglstratlon chronelo-
gical experience rec¢ord indicating years, job ritle
and'description.”employer,'1eve1_of’réSponsibility and
overseas experience by years and country. '



11I-B

IIi-cC

Quallfl cations of Consultant-
Information concerning the work load ofconSultant and
its ability to provide the services proposed should

be given.

The consultant may also resubmitr basic 1nformat10n
concerning the firm (s) previously submitted as pre-
quaiifying information,ahy additional information or
elaboratioh of such, fully demonstrating the firm's
particular capability to perform the tasks described
in the scope of work, should be provided. Full infor-
mation should be provided concerning any Egyptian
Firm or associates proposed to perform the study,

Basis for Evaluation of Proposals:

- ‘Quality of the proposal as demonstrated by its
scope,detailed planning and'technicai_contents.

- Understanding of the services to be performed as

' demonstrated by the proposal content task coverage.

- 'Demostrated experlence concernlng planning, design,
operatlon and creditable overseas experierice in
developnlng countrles.'

- The organlzatlonal structure 1ntent10n and ability
to a831gn experienced, qualified personnal both
technical and managerial preferably from its
organization or joint venture.

-~ Intention and ability to perform the work in a
realistic timely wmanner, ut11121ng appropriate staff
levels,

- Among ‘the technically succeSSful'tenderers,selection
of the - , : consultant to perform the profess-
ional services will be on price basis.

- During the evaluation period, EEA-may request - clarl-
fication . modification .and ~addition what is called
(Technlcal aAltératiocn memorandum)

Selection and Negotiation:

The EEA's'evaluation of . proposals and sélection_of Con~

‘sultant shall be final and not subject to further

appeal. The EEA reserves the right to réject any or all
proposals without any notification. On completion of '




I111-D-

Pvaluatlon, the prop051ng firms will be ranked in.order
of evaluated Capablllty to perform the required services.
Negotiations will be started- between the top-ranked firm
and the .EEA towards establishment of contract provisions
and. ¢osts. In the event an agreemenL is not reached
negotiations will be termlnated prior to 1n1t1at10n of
negotiations with the second ranked firm.The firm £irr-
aliy selected may; upon satiéfaCtory completion of the
study and at the option of EEA; be requested to prDV1de,
under a contract exten51on or & new contraet subsequent
servxqes.relatlve ro the project, 1nclud1ng, for example,
fihal plénning detailéd design, procurement assistance,
supervision of erection/construction, or any combihatioh
of such services.

Submiésidh of Proposals:

- Technical'propbsals should be received, by the adress-
ess named below, not later than (six weeks from alr
malllng date of this request). Proposals shall be for-
warded in envelobes marked “Technlcal Proposal for
feasibility Study-600 MW Coal-Fired Power Plant".

-Six copies of the proposal should be addressed Lo
Chairman ofoEgyptian Electricity Authority- Ramse-.
Street -Extension, Abbassia, Cairo;, Egypt.

—53~



IV PROPOSED CONTRACT

The proposéd’contract between EEA ...... . ciiiivaenn,
shall conform with the standard type of agreement used by
EEA for engaglng consultlng englneerlng services, Foreign
currency of - the Contract will be financed ... ..ecebieeeees
Local costs will be in Egyptian Pounds-w111 be borm by EEA.

~ The tlme of executing of the contract is expected to
be 9 monthsaghe contract services should begin within fifteen
(15) days of signing of contract. '
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I- SINAI COAL

A Coal power plant is planned to be erected in the Sinai
penisula, Egypt. National coal and local resources so far

known in Egypt are confined in two areas in Sinai.
1- Maghara area North Sinai.

2- Buda and Thora area ,west Central Sinai.

1 The Maghara Coal:
The only dep051t1n Egypt that is ready for exploltatlon.

l-a.Location of Deposit. in North Sinai (Road Distances)
42 Km from Bir Hemma
132 Km from E1 Arish (Capltal of North Sinai)
182 Km from Ismailia (on the Suez Canal)
285 ¥m from Kantara (North of Ismailia)

1-b.Coal Reserves:

Proved Probable Total(million tons)
Gross (Geological) 39.9 11.9 51.8
Workable _ 27.8 7.8 : 35.6

- Of the workable reserves, the volume that can be extra-
cted by mechanised underground mining methods comprises
22-25 million tomns. .

- The above reserves occur in an area of 25 sz'

- Geological indiéations point out to the extension of
the deposit outside the investigated area, within the
Maghara region. Prospection for. possible additional

sreserves is underway.

- Reserves are estimated in an area._of {25 sz)

- - Préspectioh.asipnderway to prove additional quantities.
_bﬁt-expected &#o be of fthe same quality. Preliminary:
results are favourable. h

-. Exploitation of the known reseves is to be done by
" underground mining methods.
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A mlne was opened and was about to start product1on in
1967 when it was then abandoned. Economical and feasibility
studles to reopen the b1ld mine are being currently undertaken and
it is expected tO reactivate the mine in 1982.Maximum production
capacity will be achieved at about 750 000 tons annually
during the fourth year after the start. Intermediate levels
of tentative production will be obtained within four years

as follows:

First year about 150 000 tons
Second year about 350 000 tons
Third year about 450 000 rons
Fourth year about 750 000 tons

Ceoal Characteristics:
Proximate Analysis:
Sample as it is Samplg dry Sample dry without

A % ash %
. Moisture 4.9 - -
Ash ' 6.5 6.8 : -
Volarile matter 50.7 53.3 . 57.2
Fixed Carbon 37.9 39.9 o 42.8
Ultimate Analysis:
Moisture 4.90 - -
Ash 6.5 : 6.84 = .
Carbon 70.66 : 74.30 81.98
Hydrogen 5.67 : 5.96 . - 6.58
Nitrogen - 1.0 - 1.08 . 1,21
Sulphur 2.97 - 3.12 Q.65
Oxygen (by difference
in weight) _ 8.26 8.69 19,58
Calorific Value '
Keal/Kgm 7215 76100 8476
Forms.cfHSulphur- | ' . |
Sulphate = . ‘0;15%
Sulphide | . 2.40
Organic 0.56

Total _ 3.06
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Ut111zat10n of Waghara Coal

1- The Maghara coal can be used to produce coke if blended with
imporred coals of higher ranks in percentages ranging from
10% (Unwashed Maghara coal) to 15- 20% of washed coal.
The high sulpher content in Maghara coal determines the
percent that can be used_ln the coling blend.

2= Maghara coal is suitable and can.be uSed"as fuel in thermal
power plants.

3-  The optimum utilization of Maghara coal as fuel or in the
coke industry and the amounts to be used for each is a subject
to be determined to the best benefit of the national economy

of the country.

2- Buda and Thora Coal and Carbonacesgus Shale:

Location of Déposit:

7-a - 35 Km east of the Abu Zeneima port which is located at a
distance of about 135 Km to the south east of Suez on the
east side'of the Gulf of Suez,

Coal Reserves:

Coal occurs as lenses in a bed of carbonageaus ‘shale.

Geologlcal 1nvest1gat10ns adltlng and drilling in an area of
62 Km?
bable reserves and about 60 Million tons of possible reséerves.

1nd1cated about 7.5 million tons of proved and pro-

Potentialities of the area to be further investigated.
Status: -

- Prellmlnary reserves are 1nvestegated and -estimated in a

 limited area. '

- An appraisal study is required to determine the feasibility
of previously estimated reserves.

- Further coal potentialities of the area need to be invest-
igated through a future exploratary program beyond the
scope of the terms of reference,

Coal Characteristitsg:

Proximate Analysisi
The coal 1is 10ng flame high in ash. _ .
Ash . 39-49% Average 40.20

Volatile matter 17-27 ' o 19.21
Moisture | 2-3-8 " 2.36
Fixed carbon 20-44 u 32.23
Beat value 3951-4555 Kcal/Kg




Coarse.grained pérticles give 450 mtB of gas/ton'

C.V.= 4555 Cal/gnm
Fine sizeés can be burnt in furnances of power plants,

" Ultimate Analysis:

Ash 40.15%
Hydrogen 3.24
Moisture : 3.85
Nitrogen 0.55
Oxygen 10.46
Sulphur 1.00

- The studles and 1nvestlgat10ns of the coal fields in
Sinai shall be reviewed by the Englneer Where the
_ Engineer feels that previous information may be inc-
omplete and additional field or exploratory work
must be accomplﬁéhed he will so advise the EEA and
will cause the work to be performed on a cost reim-
bursable basis from EEA The supplementary informa-
tion will be utilized by the Engineer in completing

the study report.
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2~ Load Demand Energy Expansion Plan

The Egyptian Generating System has two hydraulic power
stations at Aswan area; High Dam with a total capacity of
12 x 175 MW and Aswan Dam with (2x11.5 MW + 7x46 MW). The
total current available capacity from the thermal power plants
is about 2000 MW from steam and gas turbine units.

The best utilization of the hydro_enetgy at High Dam
Power Station is achieved by using most of its capacity for
daily peak'load_shaving. while Aswan Dam Power station and
efficient thermal units are generating as nearly constant
base load units,

~ To meet the growing load demand and energy requirement up
to the_year 2000, a series of nuclear stations should be added
to the Egyptian Unified Power System to free oil fuel for
export or to be saved as a precious reserve with continuously
and rapidly increasing value. '

The strategy adopted for this study is to introduce As&an
II hydro power station with installed capacity of 300 MW at
1985. The Qattara hydro power station is planned to be in oper-
ation by 1995 for peak shaving utilization and with installed
capacity of 1800 MW and 350 MW as a base load generating station.
The first c¢oal power plant is planned to be in operation by
1987. The hydro pumped storage units will be economically intro-
" duced to the system with the first nucléar power addition at
1990.

The optimum expansion plan studies at EEA yield a required
additional capacity of 18,000 MW from 1986 to 2000 with power
contribﬁtion of 8,400 MW from nuclear power plants {(4x900 MW +
4x1200 MW), 3900 MW from coal power plants, 2400 MW from oil
and gas power plants, and 3300 MW from the Qattara and pumped
storage projects. '

Tables (1:4) and Fig (1) show, the EEA Power demand and energy
expansion plan.
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Yable {L;

Energy _sod lead Yorecant(

1350-2003)

R

Year Paall Domind Aunual Baergy
{ MW ) (awWii)
I
1580 3240 18400
1981 73580 20240
1482 - 4030 21800
1943 h530 25730
1984 5100 26270
1985 5750 31650
1956 6320 35330
1937 6960 39410
1998 7660 43380
19659 8L20 L7850,
1990 9260 52LL0,
1991 ! 10000 56630'
1992 I 103¢o 61160
1993 11670 660850
1954 12600 21350
1995 13690 75580
1996 14450 dogno
1997 15290 84500
1998 16210 '89900
1999 17190 153500
2C00 18220 101¢00
3.
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Table (3)

Year %chk-ucmand aﬁﬁsmal&cﬁ Capacity ;ﬁescrvc Heserve
% { W) {1w) tap 'g_iah; inarygin
_ ‘ (1Y) ( o
1986 6320 7230.0 911 BT
1987 6960 8021 1061 15.2
AR 7660 8891 1231 16.1
89 | 842D 9793 1371 6.3
90 b 9260 10961 1701 j18.4
91 ' 10000 12131 213 | i1
92 | 1asuo 13381 153 | 123
93 11670 15031 1461 29.7
94 12600 1603 3432 27.2
95 L 13610 17696 4u8s | 130.u
96 14430 189550 assu | 13l
97 15290 20015 4725 | -13v.9
98 15210 212415 50UD, 3u.Y
99 17180 22395 5185, Ju.2.
2000 18220 23148, (929 27.4

Fcakfﬂoadgiipsmaﬂdcﬂbfapaqimyimpdudbsbiyﬂ=

Hargin iin MW and .as .prrcentage of Pedk

- Lodd:a
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3 - MAIN PARTICULARS OF A.R.E ELECTRICAL SYSTEM
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Table 3-1 .500 KV network sections

Section Cirouios Leggen

1980/1983

ﬁigh Dam-Nag Hammadi 2 236
Nag Hammadi-Samalut 2 343
Samalut-Cairo 2 209
1985 |

High Dam-Nag Hammadi. 2 236
Nag Hamadi-Asyat 2 185
Samalut-Cairc 2 209
Asyutr-Samalut 2 160
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Table (2-1)

Existing and expected power generation

Power station 1330' ' 1333 1%35
High Dam _ .
Aswan Dam - 240 - 240 500
Assulit 40 40 40
C. West 220 250 250
C.South 140 140 130
C.North 80 60 45
C.East 40 40 40
Heliopolis 35 35 35
Tebbin Ps. 75 75 -

New Tebbin 115 | 115 190
Shoubra - - 380
Ayat - - 380
T.M. ‘ 20 20 -

Suif ) - 171 -

Amria : - - 60
Abis - - 150
K.Dawar | 180 260 260
Damanhour 180 | 180 170
Talkba 275 | 270 270
ALf - 270 270
A, Kiri - 480 480
Suéz 01d 80 50 50
Sudz New .- 380 380
Ism. Ps. — 380 380
Port Said - - 40
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Bsiimated Connected Ilectrical Power Load
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Power Load

‘Scitlement Area : (kilowatis)
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Bir Bl Abd : 3770
Bl Qantara 12810
Tast Bitter Lakes 6,070
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