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GLOSSARY OF ABREVIATIONS

AID Agency for International Development
bbl Barrel

b/d Barrels per day

Btu British Thermal Unit

c Centigrade

CT Cambustion Turbine

Ebasco Ebasco Services, Incorporated

EEA Egyptian Electricity Authority
EGPC Egyptian General Petroleum Co.

F Pahrenheit

GAI Gilkert Associates, Inc.

GE General Electric Company

GOE Government of the Arab Republic of Egypt
HRSG Heat Recovery Steam Generator
Kcal Kilocalories

Kg Kilogram

Kv Kilo volt

1b. Pound

MSCM Million Standard Cubic Meters

MEE Ministry of Electricity and Enerqgy
MW Megawatt

NECC National Energy Control Center

Psi Pounds per Square Inch

rpm Revolutions per minute

ST Steam Turbine

UPS Unified Power System

USAID United States Agency for Internaticanal Development



CONVERSION FACTORS

Power:
1 Kilowatt (kW) = 1,000 watts
1 Megawatt (MW) = 1,000 Kilowatts
Energy:
1 Kilowatthour (kwh) = 1,000 watthours
1 Megawatthour (mwh) = 1,000 Kilowatthours
1 Kilowatthour (kwh) = 3412 Btu
1 Kilowatthour (kwh) = 859,845 Kilocalories
1 Kilocalorie (kcal) = 3,968 Btus
Pressure:
1 Kg/em? = 14,2 pounds/in? (psi)
Weight:
1 Kilogram (Kg) = 2.2 pounds (1lbs)
1 Metric Ton (Tonne) = 1000 Kg
Length:
1 Meter (m) = 3.28 Feet (ft)
1 Centimeter (cm) = 0.3937 inches
Area:
1 Hectare = 2.47 acres
1 square kilometer = 0,386 square miles
Temperature:
1 degree centigrade = 0.555 (degree Fahrenheit - 32)
Volume:

1 barrel (bbl) = 42 gallons
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EGYPT ~ TALKHA COMBINED-CYCLE ADDITION

SUMMARY AND RECOMMENDATIONS

Grantee: The Arab Republic of Egypt. The Grant application is
attached as Annex A.

Grant Amount: U.S. $65 million

Implementating Agency: The Egqyptian Electricity Authority

(EEA), a separate entity within the Ministry of Electricity and
Enerqgy (MEE).

Terms to the Implementation Agency: A loan to the Egyptian

Electricity Authority on terms satisfactory to AID.

Project Purpose: To increase the efficiency of the Egyptian

Electricity Authority's existing gas turbine generating
facilities by recycling otherwise wasted heat energy.

Project Description: Design, manufacture, installation and

testing of Heat Recovery Steam Generators, Steam Turbine
Generators and their auxiliaries, rehabilitation of gas
turbines and training of personnel, and for necessary technical
assistance and consultant engineering services.

Total Project Cost: Total Project Cost, both foreign exchange

and local currency equivalent is $80 million. AID will finance
foreign exchange costs up to $65 million under this
authorization.

Environmental Considerations: The environmental impact of the

combined-cycle addition on the air and water quality have been
addressed and satisfactory mitigative actions have been
included in the proiject.

Source of U.S. Funds: Fiscal Year 1986 Economic Support Funds.

Statutory Requirements: All statutory criteria have been

satisfied; see Annex E.

Project Committee Recommendation: That the Mission Director

approve waivers of AID competitive procurement procedures to
permit EEA to negotiate contracts with Gilbert Associates, Inc.
for consultant services and General Electric Co. for the
design, supply and installation of equipment, startup seivices,
tuning and spare parts and authorize a Grant of $65 million in
accordance with the terms and conditions set forth in draft

Grant Authorization which is appended hereto as Annex B.



12,

Project Cammittee:

Project Chairman:
Project Committee:

John P, Hunt

Tim Hammann, DR/ID

Thomas Johnstone, FM/FA
Elaine Kelly, IS/CMT
Adele Abadir, HRDC/TNG
Kevin O'Donnell, LEG
Charles Richter, DPPE/PAAD
Mona El Shaffei, DPPE/PO
John Starnes, DR/UAD



- 10 -

I. INTRODUCTION

1.01 Dpuring 1976 and 1977 AID authorized two loans to the

1.02

1.03

1.04

ll05

Government of Egypt (GOE) totaling $69 million to assist in
financing the foreign exchange costs for engineering and
construction of two gas turbine generating plants. One of
these plants was located in the Al Dakahliya Governorate near
the city of Talkha adjoining the existing Talkha thermal power
station. The Talkha gas turbine plant consists of eight 24MwW
single cycle packaged gas turbines which operate on natural
gas supplied from the Abu Madi gas field and delivered to the
site by pipe line. The backup fuel is Solar, a distillate
fuel similar to No. 2 oil (Kerosene) delivered to the site by
either railroad tank car or by highway tracdtor-tanker. 1In
arranging the plant on the Talkha site, provisions were made
for the future addition of a steam cycle, i.e. heat recovery
steam generators (HRSG's), steam turbine generators and
auxiliary equipment, to form a combined-cycle plant.

In August 1979, EEA requested that additional funds be
provided for the steam cycle additionh which would add more
than 90MW of additional generating capacity., Due ic
conditions prevailing at that time including other financial
cormitments and lack of studies which examined the berefits of
the proposed addition, USAID deferred action on the request.

The Talkha gas turbine plant was placed in operation in late
1979 and has generated more than one billion kilowatt hours of
energy each year since 1980. The performance of the plant is
summarized in Annex F.

In 1981, EEA completed a preliminary study of the economics of
combined-cycle versus a single cycle operation of the Talkha
plant. This preliminary study demonstrated that substantial
fuel savings could result from the addition of a steam cycle
to the Talkha gas turbine plant as compared to the operation
of an equivalent size gas fired steam cycle power plant.

In 1982, the combined-cycle addition to the Talkha gas turbine
plant was incorporated in the GOE's Five Year Developmant Plan
and accorded a priority second only to Abu Sultan Unit 4 in
1983 and Shoubrah El Kheima Unit 4 in 1984. With financing of
both add-on units assured, EEA then turned their attention to
securing financing and implementating the Talkha
combined-cycle addition at the earliest possible time.
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1,06 In early 1984, AID/W waived the requirement for a Project
Identification Document (PID) and agreed to finance a detailed
study to examine the technical, environmental, financial and
economic feasibility of adding a steam cycle to the existing
gas turbine plant at Talkha (84 STATE 175473). The study was
completed by Ebasco Services, Inc. (Ebasco) in April 1985,

The Ebasco study report concluded that the proposed project is
entirely feasible and that "the combined-cycle installation
should be implemented based on its positive energy
conservation contribution supported technically and
economically. by the results of this feasibility study®.

1.07 In Auqust 1985 the GOE formally requested assistance to
finance the foreign exchange cost for the addition of
equipment at Talkha to modify the existing Gas Turbine plant
for combined-cycle operation (Annex A).
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II. PROJECT RATIONALE

2,01 Energy resources have been an important domestic source of

2.02

2.03

2.04

Egypt's economic growth., Beginning in the early 1970's
substantially increased supplies of enerqy resources became
available and Egypt's economy entered a new and dramatic
growth period. The initiation of this period was marked by
the completion of the Aswan High Dam ard the development of
its hydroelectric potential and the recovery by Egypt of its
Gulf of Suez oil fields as a part of the peace settlement with
Israel.

The increased supplies of ‘energy have directly contributed to
the significant increases in industrial output experienced
since 1976 and indirectly to the increased amounts of foreign
exchange made available to Egypt. In an effort to sustain and
accelerate the rate of economic growth, Egypt has promoted
faster development of its petroleum and natural gas

resources. Since 1973: Egypt has entered into more than 100
oil concession agreements covering an area in excess of
750,000 square kilometers; crude oil production has been
increased sharply to meet the growing domestic and export
needs; major infrastructure investments have -been made to
support increased levels of- transport, refining and processing
of crude oil; and major natural gas reserves have been
identified, as a by-product of the petroleum exploration
process, and are being utilized as a more efficient source of
domestic energy. . (See Annex G for a more complete discussion).

A major source of Egypt's damestic energy is its electric
power supply system. The continuing development of Egypt's
electric power system represents a critical element of the US
assistance program in support of Egypt's efforts to maintain
political and economic stabilities. A strong and reliable
power supply system is considered a vital infrastructure
component and the driving force for sustaining Egypt's
economic development and for creating a stable society capable
of providing basic human support services to the country's
large and growing population. Without sufficient electric
power, Egypt's struggling development effort could seriously
lag or even suffer economic reversals.

Egypt has installed 145 generating units composed of hydro,
steam turbine and gas turbine plants located from Aswan to the
Mediterranean sea, along and near the Nile river and near the
Suez canal. The EEA system generating ca ‘acity in 1985 was
8,330 MW. Of this 4,095 MW are steam electric plants,

1,589 MW gas turbines, and 2,647 MW hydro (Annex H). The fuel
mix of the ron-hydro generation is 62 percent oil (51 percent

mazout, 7 percent solar and 1 percent naptha), and 38 percent
natural gas and less than 1 percent ccal (Annex H).
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2.05 Egypt is acutely aware that the oil reserves, which have been

2.06

2,07

2.08

one of the main sources of economic growth over the past 10-15
years, are being depleted at a frightening rate and that gas
reserves are not being developed to meet the needs of Egypt.
Even at the current reduced rate of oil production, it is
estimated that existing oil reserves will be completely
depleted within the next 18 to 19 years (see Annex G). 1In
addition, Egypt's foreign exchange earnings are decreasing due
to curtailed worker remittances, reduced revenues from oil
exports caused by lower oil prices, and reduced revenues from
«. 4 Canal tolls. As a result, the GOE is considering ways to
expeditiously implement projects which will enhance foreign
exchange income and/or savings.

Projects which can offer opportunities for significantly
improving the efficiency of the existing power generating
facilities would clearly support such objectives.: The
existing generating facilities currently consume about 35°
percent of the petroleum and about 50 percent of the natural
gas produced domestically (Annex G).

While Egypt is trying to find ways to conserve its damestic
energy resources it is also faced with the need to meet the
country's erpanding power requirements. Less than 80 percent
of the system's ‘total rated name-plate generating capacity is
available to meet demand requirements (Annex H). Because of
the need to use the plants to meet customer demand, EEA has
not been able to carry out planned maintenance of generating
units, Because of shortages of foreign exchange needed to
purchase replacement parts, plant reliability and output have
also suffered. As a result, EEA has in the past and will in
the future frequently interrupt service to customers when
demand exceeds EEA's ability to supply. In the past these
interruptions have often resulted in as much as 400-500 MW of
electric demand being systematically shed from the system to
avoid overloading of the generating units resulting in the
breakup of the EEA system and a system-wide blackout.

In an effort to help Egypt to deal effectively with this
energy problem the proposed project will finance the addition
of equipment at the Talkha gas turbine plant to permit
operation as a combined-cycle plant and thereby produce an
additional 830,000 Mih of energy per year with no additional
fuel consumption and could result in a fuel savings in excess
of 1.8 million barrels per year equivalent to $ 18 million per
year (assuming a price per batrrel of $ 10). The
combined-cycle addition to Talkha is now a top priority
project of the GOE, and is contained in the GOE's Five Year
Development Plan. Given the urgent need to conserve petroleum
fuel, increase foreign exchange and, at the same time,
increase the country's power genera:ion capacity, the GOE
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believes it is essential to implement this project
immediately. For similar reasons and because USAID has, for
some time now, been trying to encourage the GOE to initiate
actions necessary to increase foreign exchange
earnings/savings, the proposed project is now considered a
high priority activity within USAID and represents the only
new USAID power project for FY 86. By recycling energy that
is otherwise lost, the proposed project increases the
efficiency of existing thermal generating facilities and
therefore complements our efforts to assist Egypt to conserve
its natural energy resources.
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III1. PROJECT DESCRIPTION

pur pose

The purpose of the project is to increase the efficiency of
the Egyptian Electricity Authority's existing gas turbine
generating facilities by recycling otherwise wasted thermal
energy.

Project Description

The project consists of engineering and construction of a
nominal 110MW thermal cycle addition to the existing 192MW gas
turbine plant at Talkha and the upgrading of the present eight
(8) gas turbines. The thermal cycle addition will include
individugl Heat Recovery Steam Generator (HRSG) for each gas
turbine, two steam turbine generators each capablas of
producing 55MW under normal operating conditions, together
with the necessary auxiliary equipment and controls.

The proposed AID Grant assistance will finance:

a. The foreign exchange costs for consultant engireering
services for the combined-cycle Addition;

b. The foreign exchange costs for the design, engineering,
equipment, construction and related start-up services for
the combined-cycle addition, and

c. The foreian exchange cost for the upgrading of the eight
gas turbines to obtain optimum performance.

The Heat Recovery Steam Generators will utilize thermal energy
in the form of exhaust gases, being discharged from the gas
turbines, to convert water into steam which will drive the
steam turbine generators to produce an additional 106MW of
electric energy when the eight gas turbines are generating at
full output.

The performance of the gas turbines will be upgraded with
replacement of hot gas path components with components that
will provide a five percent increase in output and a three
percent improvement in heat rate.
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Project Cost Estimate

A preliminary project cost estimate was prepared by Ebasco
Services, Incorporated as a part of the feasibility study for
the combined-cycle addition. Since this preliminary estimate
was limited to the combined-cycle addition and did not include
the modifications to the gas turbines, EEA provided
additional informat:ion to allow USAID to develop a project
cost estimate which includes the upgrading of the existing
eight gas turbines (Annex I).

The project cost estimate is summarized in Table III-1

TABLE III-1

SUMMARY OF COST ESTIMATES
(U.S. $ and LE - Thousands)

FOREIGN LOCAL
Consultant Services 2,500 LE 700
Turnkey Contractor 48,300 LE 13,300
Contingency 14,200 LE 6,000
Total Project Cost $65,000  LE 20,Q00

Project Design

A logical framework showing the Project design is included in
Annex J.

Section 6l1(a) Requirements

It is the conclusion of the Project Committee that the
requirements of Section 611(a) of the Foreign Assistance Act
of 1961, as amended, have been satisfied. The vroject is
based upon sound engineering analysis performed initially by
Ebasco and reviewed by Gilbert Associate, Inc. The Mission
has reviewed the plans and finds them to be acceptable and has
reviewed the cost estimate and finds them reasonably firm
within the meaning of the statutory requirements.
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IV. PROJECT IMPLEMENTATION AND PROCUREMENT
s S S S R ST S

Implementing Agency

EEA will have prime responsibility for the overall
construction, operation and management of the project and for
providing direction to the engineering consultant and turnkey
contractor.

Project Procurement Plan

The proposed project will follow the procurement plan approved
in principle by the USAID Mission Director on December 17,
1985 (Annex K). This plan includes the use of a "Turnkey"”
contracting approach and provides for the negotiation, on a
non-campetitive basis, of two major contracts:

(a) a contract with Gilbert Associates Inc. for providing
conceptual design parameters, detailed cost estimate,
assisting EEA to negotiate, administer, monitor and
supervise testing of the complete plant.

(b) a contract with General Electric Company for detailed
design, supply and installation of equipment, testing and
startup of the completed plant (i.e. "turnkey"
contracting).

A detailed discussion of the analysis and justification for
the project procurement plan is included in Annex K. The
necessary waivers of competition for the two contracts
mentioned above are included within the Project Authorization.

The procurement plan was based in part on the urgent need of
GOE to substantial taking action to achieve foreign exchange
savings that would result from the displacement of oil at a
time when the market price of crude oil was $25.40 per

barrel. The recent drop in crude oil prices, while reducing
the foreign exchange savings, will however still provide Egypt
with substantial foreign exchange and does not materially
effect the original decision to expedite the construction of
the combined-cycle addition.

Contracting Procedure

USAID has had extensive prior experience with EEA's
contracting capabilities and has found them to be effective
and satisfactory even if at times they appear cumbersome and
time consuming. Due to the urgency to realize the economic
benefits of the combined-cycle addition, EEA will intensively
negotiate both the consultant services and turnkey equipment
supply/installation contracts. EEA will utilize Host Country
contracts with U.S. dollar payment through Direct Letters of
Commitment, '
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EEA will negotiate with GAI a contract to provide engineering
review, contract administration and construction supervision
services for the combined-cycle addition. USAID will review
the contract to assure compliance with AID requlations and the
reasonableness of the contract cost.

EEA, avsisted by GAI, will negotiate a turnkey (single
responsibility) contract with GE.

AID Componentry Requirements

All commodities procured under the project will comply with
the standard AID componentry rules. i.e. each “commodity"
must - to qualify for AID funding - contain at least )
50 percent (on a cost basis) U.S. sources/origin components.
To satisfy AID's componentry rules it is anticipated that the
turnkey contract will identify the major items of equipment
and services, i.e. turbine generators, heat recovery steam
generators, pumps, instrumentation and controls,
civil/structural/architectural work, mechanical/electrical
installation, etc. The contract will have-an appendix,
listing the commodities and assigned a fair value (from the
total contract lump sum) to each. The contract shall state
that AID's componentry rules will apply separately to each
item of major equipment or services.

Implementation Schedule

By July 30, 1986 the project is expected to be authorized by
USAID. -

By August 20, 1986, the Project Grant Agreement should be
executed by representitives of the government of the United
States and the Arab Republic of Egypt.

EEA is currently negotiating a contract with Gilbert .
Associates to provide the consultant/engineering services
needed under the project. This contract is expected to be
executed in September 1986,

EEA is also negotiating a contract with General Electric
Company to design, supply and install, and test and startup
the combined-cycle plant, Execution of this contract is
expected in September 1986.

By November 30, 1986 all Requirements Precedent to
Disbursement contained in the Grant Agreement should be
satisfied and a Direct Letter of Commitment would be issued to
the turnkey contractor.
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By November 30, 1988 it is anticipated that initial start-up
and commercial operation of the two combined-cycle units will
have been completed and EEA will have provided provisional
acceptance of the combined-cycle addition.

Final acceptance of the two combined-cycle units is expected
to occur by August 31, 1989 when all goods and services would
have been provided.

By August 31, 1989 final payment would be made to the turnkey
contractor. ‘

AID Financing Procedures

The U.S. dollar costs for procurements of services and
materials financed by this Grant will be financed by Direct
Letters of Cammitment (L/Comms). Upon receipt of an executed
contract, acceptable to AID, and a reguest from EEA to issue a
Letter of Commitment, AID will issue Direct L/Comms ta the
supplier. EEA will issue appropriate Egyptian Pound Letters
of Credit.

Terminal Dates

Requirements Precedent. The terminal date for meeting the

Requirements Precedent to the Disbursement for the funds
provided by this agreement will be 90 days from the -signing of
the agreement.

Project Assistance Completion Date., The project assistance

campletion date will be August 31, 1989,

Terminal Disbursement Date. The terminal disbursewment date

will be May 31, 1990, nine months after completion of all
services to allow for final payments.

Monitoring anu Evaluation

Throughout the life of the project, the U.S. consultant will
monitor the project, bringing all the routine problems,
together with recommended solutions, to the attention of EEA
and USAID in the form of monthly progress reports. The
contractor will submit monthly and quarterly progress reports
stating progress conformance with the project schedule. Upon
the commencement of site construction, frequent progress
review sessions will be held with GAI, GE, EEA and, as
appropriate, USAID staff to closely monitor project progress.
More serious problems, those requiring immediate action, will
be monitored by members of the USAID/CaiLo Project Committee
through frequent and timely periodic visits to the project
site and meetings with EEA principals and site personnel,
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4,22 It is anticipated that all project evaluation activities will

4.23

4.24

be carried out as an integral and regular part of the
Mission's ongoing monitoring and management activities
described above. Project implementation will follow normally
accepted management and evaluation practices currently being
used worldwide for engineering and construction projects of a
similar nature and size. Execution of these procedures should
adequately assure an early identification of implementation
problems and timely management actions to make necessary
design changes and achieve the project purpose. No special
evaluations or studies requiring the use of project funds -are
comtemplated at this time.

The consultant and contractor progress reports, discussed
above, should provide useful information on.the provision of
inputs and outputs and for measuring purpose and goal level
achievement., In addition, the progress review meetings should
permit EEA to carefully examine contractor progress and
compare actual progress against anticipated progress. In this
manner, any stoppages or delays from the planned schedule
should be quickly identified, possible impacts discussed and
solution approaches explored. At leact once every six months
it is expected that senior level officials from EEA, the
consultant and contractor firms and USAID will meet tc review
overall progress and discuss major implementation problems.

Audit
Funds in the amount of $100,000 have been provided for an

external audit of cost reimbursable Host Country contracts if
needed,
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V. TECHNICAL ANALYSIS

General:

The recommended project design represents the culmination of
many years of review and consideration of the various
technical issues associated with the possible combined-cycle
addition activity at Talkha. The use of thermal heat energy
being exhausted from the gas turbines to produce additional .
electric energy utilizing the basic combined-cycle concept has
long been recognized as the most efficient thermal power
generating technology available., For this reason the Talkha
gas turbine plant was originally designed and constructed to
allow for an eventual combined-cycle expansion.

Since 1979 EEA has been closely examining the merits of
various design alternatives. Alternative designs considered
included: utilization of the steam produced to supply existing
steam turbines; various combinations of HRSG's to gas
turbines; and the benefits of gas turbine upgrading. In
addition, an important output of the“AID financed project
feasibility study completed by Ebasco services in April 1985
(a copy of the study report is available in the DR/ID files)
was to help identify the most appropriate and efficient plant
design.

Major Findings:

Using the available analysis and study information, EEA and
their engineering consultant, Gilbert, recammended a plant
configuration which has been reviewed and approved by USAID's
Power Systems Group for purposes of preparing a draft contract
to be used for negotiation with the turnkey contractor.

This configuration is based on one heat recovery steam
generator (HRSG) installed at grade near each of the eight gas
turbines. The steam from individual groups of four HRSG'Ss
will be piped through a steam header to their respective steam
turbine-generators (a more complete discussion of the proposed
combined-cycle plant is included in Annexes L and M). 1In
addition, it was recommended to include in the project an
upgrading of the gas turbine hot gas path to sbtain additional
gas turbine output, efficiency and increas: = - -:am production
in the HRSG's.

The recommended plant configuration was selected because:

(a) It provides the maximum waste heat recovery generation of
106 MW (gross) at the lowsst possible capital cost;
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(b) It provides the shortest run to the existing cooling water
canal and close proximity to the spare bay in the 220 kv
substation switch yard;

(c) It utilizes existing paved roads with no extension;

(d) It will be constructed on a site which is clear of
obstructions and requires no relocation of existing
facilities that have to be maintained;

(e) It provides for maximum accessibility for maintenance for
the gas turbines,

(£) It ensures the minimum interference with the operation of
the gas turbines during the construction of the waste heat
boilers,

(g) It provides a plant which will have no adverse
environmental impact.

Conclusion:

The combined-cycle technology is a proven technology which has
been widely and successfully used in the electric utility
industry for over 20 years.. The design for the proposed
project builds on this experience and is consistent with the
general body of knowledge on cambined-cycle technologies.
Given the many years of EEA operating experience with a wide
variety of generating plant facilities, USAID believes that
the GOE implementing agency will require only minimal
additional personnel and training to effectively operate and
maintain the proposed combined-cycle plant. Accordingly, the
propos'd project design is determined to be technically
appropriate and cost effective,
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VI. ECONOMIC ANALYSIS

Basic Assumptions:

The Talkha combined-cycle addition project is an energy
conservation project. By utilizing the thermal enerqy in the
exhaust gases at the existing Talkha plant to produce steam
for generating electrical energy, the project will result in
decreased fuel consumption of petroleum products which would
otherwise be needed if the project is not implemented.

The major benefits of the project are derived from the savings
in fuel and O & M costs. These savings consist of the
economic value of fuel (oil or its equivalent) not used for
electrical generation but which can be considered available
for other uses or export plus the difference in other elements
of the cost of operation saved as a result of reduced
operation at other plants. There are no savings in operating
personnel costs at the other plants but there are savings in
maintenance and other elements of the operating costs.

The capital costs are to be incurred over the first two years
of the project after-which the life of plant is estimated to
be approximately 25 years,

The amount of generation from any one plant on EEA's system is
controlled by EEA's National Energy Control Center (NECC).

The NECC determines automatically and instantaneously the
optimum generation to meet customer requirements and allocates
the generation between the generating units to achieve the
most economical operation of the EEA system. In meeting load
requirements, those generating units having the lowest
production costs are loaded first (base load) followed by load
assignments at the individual plants in the order of ascending
production costs with those units having the highest
production cost being utilized for the minimum period of time
to meet the requirements of the daily load curve which has a
peak demand in the early evening. EEA's system daily load
factor (the average demand divided by the peak demand)
averages about 65 percent. Thus it is reasonable to assume
that EEA will utilize plants with the lowest production costs
for meeting its base load and utilize those plants having the
highest production cost for peaking service only. Because of
its low operating cost, the Talkha cambined-cycle plant will
be operated as a base load plant under EEA's operating scheme
to mcet the load that will exist when the project is complete
with a saving in fuel.
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6.05 To identify fuel savings resulting from the operation of the

6.06

combined-cycle addition, EEA simulated the energy supply to
their system for 1989 based on anticipated system load
conditions predicted to exist at that time using plants that
will be available at that time. The simulation was based on
economic dispatch including operating and security constraints
for the system with and without the Talkha addition. The
study demonstrated that the 830,000 MWH expected to be
produced by the Talkha plant will offset an equivalent amount
of energy produced by various other facilities. There will be
reduced operation of various steam turbine plants which use
mazout oil or natural gas as fuel 362,000 MWH from thermal
plants and 468,000 MWH from gas turbine plants. Based on the
estimated characteristics of individual generating units and
considering that if gas were not used it would be replaced by
0il, the total conservative energy displacement is estimated
at the equivalent of 1,868,800 barrels of oil per year if the
load forecast for 1989 is to be reached and maintained.

Project Data:

The project is assumed to add 110,000 KW of generating
capacity which will result in an energy output of 830,000 MH
per annum when operated as a base load plant. Construction
time is estimated at two years while the life of plant is
approximately 25 years. The costs associated with the project
are estimated as:

Capital Costs: $65 million of which 75 percent will be
spent the first year and the remaining 25 percent in the
second. In addition, there will be a capital cost of

LE 20 million with 30 percent being incurred in the first
year and 70 percent in the second. For purposes of
economic analysis, the shadow exchange rate is estimated
at LE 1.90 = $1.00. : :

Operation and Maintenace Costs: O & M costs are divided
into fixed costs of LE 2.7 per KW per year and variable
costs of LE 6 per MWH (excluding fuel cost). The fixed
costs are primarily labor costs while the variable costs
are principally for lubricants, chemicals and replacement
parts. It is assumed that these products are either
imported by EEA at the official exchange rate of

LE 0.83 = $1.00 or that those which are produced
domestically have lower market prices than shadow prices
such that their shadow ratios are similar to those used to
convert the official exchange rate to the shadow exchange
rate (2.29).
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Savings in the amount of fuel not used and thus freed for
export and in operation and maintenance costs are assumed to
commence after completion of the project. ‘'rhe maximum amount
of fuel displacement possible is estimated at the equivalent
of 2,336,000 barrels of petroleum per year. In order to
ensure that the economic analysis is not based upon overly
optimistic figures, actual fuel displacement is assumed to be
80 percent of the maximum possible which is equivalent to the
amount derit ¢ by EEA using the NECC computer dispatch program
which maintains service to the load predicted to be on EfA's
system when the project becomes operational. O & M cost
savings (exclusive of fuel savings) for reduced use of other
plants are estimated at LE 10 per MWH. This savings primarily
results from the variable component of the O & M costs.
Petroleum prices are assumed to remain constant at $10 per
barrel.

Economic Rate of Return:

To determine the economic rate of return (ERR) the streams of
costs and benefits are derived as depicted in Table VI-1., All
data in the table are expressed in constant 1986 dollars with
the figures representing economic, not financial, costs and
benefits. In contrast to the financial analysis, the economic
analysis values petroleum at its export value instead of at
its lower internal price paid by EEA for its fuel. Also the
price used to convert pounds into dollars is based on the free
market exchange rate rather than on one of the officially
established rates, It is assumed that the free market rate
represents the closest approximation to the economic (or
shadow) price of foreign exchange. O & M costs are expressed
in dollars and, where necessary, a shadow ratio of 2.29 is
applied to domestically produced inputs.

Upon analyzing the benefits and costs presented in Table VI-1,
it is found that the econumic rate of return (ERR) is

25.1 percent. The results were subjected to sensitivity
analysis. Cost increases (of both capital and O & M costs) of
20 percent, would lower the ERR by 21 percent to

20.7 percent. An increase in the price of petroleum to $15
barrel (50 percent increase) commencing in the year the
project is completed would raise the ERR by 36 percent to

34.1 percent at the estimated project costs. If all costs are
20 percent higher than estimated and fuel costs are increased
50 percent, the ERR would increase to 28.1 percent (12 percent
higher),
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TABLE VI-1

ESTIMATICN OF COSTS AND BENEFITS
(in Millions of Dollars)

Benefits

28.69
28.69
28.69
28.69
28.69
28.69
28.69
28,69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28.69
28,69
28.69

Costs

51.91
23.62
6.16
6.16
6.16
.6016
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
6.16
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Least Cost Alternative:

Once the Talkha combined-cycle addition is completed, placed
in operation and connected into the Egyptian Unified Power
System, the added capacity will be operated as a substitute
for other generation more costly to operate. At the same
time, it must be recognized that new load is continuously
added to the grid and that all generating units, including
this addition, may contribute to serving that load. EEA's
fuel savings calculation were based on this condition (see
para 6.05 page 24). Accordingly, an examination of the
economic and financial feasitility of the project under the
condition that the capacity is being installed only to meet
anticipated load growth indicated that the project would be
economically viable. This finding is based on the theory that
the alternative with. the least present worth of costs to meet
a predicted electrical load is economically viable. 1In this
case, the alternatives considered should provide the same firm
capacity and energy over the same time period without
endangering economic growth. The alternatives which might be
considered in this case are:

. Hydro electric sources. None are available for the time
period that would be considered.

. Interconnections with adjacent countries., None are
planned or practical,

. Gas or 0il fired Steam Plant. Such a plant could be
constructed and placed in service in less than 36 months
if contracts are negotiated and the addition constructed
at a developed site utilizing an existing design such as
was done for Unit 4 at the Ismailia Power Plant. This
type of capacity addition would require 12 months longer
than the proposed project with a capital expenditure
comparable to the steam cycle addition at Talkha and would
consume substantial quantities of fuel.

. Gas turbine units. Such an addition could be completed in
less than 24 months. However, even if natural gas
supplies were available, Egypt's limited supply of gas
could be bcotter utilized in existing steam power
stations. This type plant would provide a lower capital
cost than the proposed project but would consume a
substantial quantity of fuel.

. Diesel units. A bank of low speed diesel engine drive..
generators could be built in less than 24 months. This
type plant would provide the highest capital cost addition
and consume substantial quantities of fuel.
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Curtailment of Existing Load. A substitution of existing
demand for new demand by reducing or eliminating certain
existing loads is not considered a viable alternative
because of it.: potential short term cost to the economy.
It is also conceivable that the actual costs of attempting
to meet new demand by reducing existing demand through
curtailment of service to some industries may be more than
the capital cost of the project. No electric utility
would consider curtailment of service to existing revenue
paying customers in order to serve new customers as a
viable alternative to capacity addition.

6.11 Of all the above alternatives, only the gas turbine plant
alternative, with costs similar to recently added gas turbine
units on the EEA system, or the steam turbine plant
alternative with costs similar to Unit 4 at Abu Sultan, are
practical alternatives that could achieve the same purpose.
The Talkha combined-cycle addition provides, we believe, a
lower present worth cost than any other alternative.
Therefore, the Talkha combined-cycle addition would be judged
economically viable,

E. Conclusion:

6.12 The proposed project is economically sound.
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VII. FINANCIAL ANALYSIS

Introduction:

An accurate financial analysis of an electrical energy project
is difficult to carry out for Egypt. This is because the
market prices of major inputs and electrical energy are
subject to severe distortions and are difficult to estimate
over the life of an investment project. Sane relative prices
are so low (in particular the energy tariffs and amount paid
for fuel by EEA), that they appear unlikely to be sustained at
their current levels, Future changes in these prices may be
so drastic that the results of any financial analysis could
quickly be obsolete,

An analysis was made to assess the financial viability of the
Talkha combined-cycle project. An internal rate of return
(IRR) was derived, utilizing currently prevailing prices and
costs over the expected life of the project. Utilizing the
enerqy produced by the project to replace an equivalent number
of kilowatts produced from petroleum fired plants, the fuel
bill paid by EEA would decline annually by LE 7.2 million. As
an alternative an IRR was also derived considering the project
as meeting new demands rather than as an alternative to the
use of the project to meet existing loads.

Financial Vviability:

The project is assumed tc add 110,000 KW to Eqypt's generating
capacity which will result in an energy output of
approximately 830,000 MWH per annum. The construction time is
estimated at two years while the life of plant is
approximately 25 years. The costs associated with the project
are estimated as:

- Capital costs: $65 million of which 75 percent will be

spen*. the first year and the remaining 25 percent in the
second. In addition, there will be a capital cost of LE
20 million with 30 percent being incurred in the first
year and 70 percent in the secend.

- Operational and Maintenance Costs: O & M costs are divided
into fixed costs of LE 2.7 per KW per year (labor cost)
and variable costs of LE 6 per MWH per year for
lubricants, chemicals and replacement parts.
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7.04 Benefits are assumed to commence after completion of the
project, Project implementation resulting in fuel
conservation would result in O & M savings of approximately
LE 10 per MWH annually in variable costs and a LE 7.2 million
reduction in the fuel bill paid by EEA.

7.05 The yearly flows of estimated costs and benefits presented in
Table VII-1l, result in an internal rate of return of 12.0
percent when using the data shown in the table. Using an
exchange rate of $1.00=LE 1.35 the IRR drops to 7.4 percent.

TABLE VII-1

ESTIMATION OF FINANCIAL COSTS AND BENEFITS.;/
(in millions of dollars)

Period Benefits Costs
0 - 55.98
1 - 33.12
2 18.65 6.36
3 18.65 6.36
4 18.65 6.36
5 18.65 6.36
6 18.65 6.36
7 18.65 6.36
8 18.65 6.36
9 18.65 6.36

10 18.65 6.36
11 18.65 6.36
12 18.65 6.36
13 18.65 6.36
14 18.65 6.36
15 18.65 6.36
16 18.65 6.36
17 18,65 6.36
18 18.65 6.36
19 18.65 6.36
20 18.65 6.36
21 18.65 6.36
22 18.65 6.36
23 18.65 6.36
24 18.65 6.36
25 18.65 6.36
26 18.65 6.36
27 18.65 6.36

1/ Assuming the conservation option and an exchange rate of
$1.00 = LE 0.83 for EEA transactions.
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7.06 It is expected that the money made available to the project to
finance the capital cost will be loaned to EEA denominated in
pounds with a two and one half year grace period and eight
percent nominal interest rate on the outstanding balance.

7.07 while the project is a fuel conservation project, as stated in
the Economic Analysis, Section 6, it might be considered as
being operated to help EFA meet its load (new or existing) and
for a complete analysis, the project could be analysed as a
project to supply new load. In this case the revenue from
sales of energy would be utilized to pay EEA's debt and
operation costs of the project. If the financial analysis is
based on the revenue earned from the sale of energy using the
present sale price of 21.33 milliemes per KWH /1 rather than
on the savings in operating costs to EEA (i.e. savings in cost
that EEA pays for fuel) the project has a rate of return of
9.9 percent compared to that of 7.4 percent (exchange rate of
$1.00 = LE 1.35) considering the project as a conservation
project. Changing the exchange rate to $1.C0 = LE 0.83
increases the IRR for this analysis to 15 percent. A
comparison of IRR's for the two enerqy use scenarios is
presented in Table VII-2.

TABLE VII-2
INTERNAL RATE OF RETURN FOR FOUR SCENARIOS

Market Exchange Rate

Energy use 0.83 1.35
Fuel Conservation 12.0% 7.4%
Sales 15.0% 9.9%

/1 Average sales rates per KWH as estimated by Stone & Webster in
the "1.200 MW Thermal Power Plant Economic Feasibility Study".

C. Conclusion:

7.08 The proposed project is financially feasible in all of the
analysis performed except in the case of fuel savings where
all costs were converted to U.S. dollars using an exchange
rate of $1.00=LE 1,35. However as pointed out above any
increase in fuel cost to EEA improves the financial viability.
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Tariffs:

Progress to reduce the subsidy for electrical energy has been
slow, At the same time, recent substantial rate adjustments
are indications of a deepening GOE commitment to gradually
adjust the electricity rates towards to the true costs of
energy.

Electricity tariffs based on a 1970 study by Electricite de
France remained unchanged from 1975 until January 1980 when
changes were introduced for residential and small commercial
customers. These increases were further adjusted in March
1980. Following tariffs studies by Soferlec (Paris, France),
the GOE has instituted the following tariff increases:

a. In April 1982, tariffs were increased 5 to 20 percent,
depending on the level of consumption, for High Voltage,
Irrigation and Drainage custamers and Medium and Low
Voltage customers in the tariff classifications of Housing
Company, Government and Public Utility, Private Sector,
Lighting and Residential and Small Commercial except for
those Residential and Small Commercial custamers in the
lowest consumption level.

b. In November 1982 tariffs were increased by 60 percent for
Kima Fertilizer and 50 percent Nag Hammadi aluminum.

Cc. In April 1983, tariffs were again increased 5 to 20
percent, depending on level of consumption, for High
Voltage, Irrigation and Drainage custamers and Medium and
Low Voltage customers in the tariff classifications of
Housing Company, Government and Public Utility, Private
Sector, Lighting and Residential and Small Commercial
except for those Residential and Small Commercial
customers in the lowest consumption level.

d. In July 1983 the tariffs for several Very High Voltage,
High Voltage and Medium and Low Voltage consumers, whose
tariffs had not been increased since 1975, vere raised by
15 percent.

e. Between January and March 1984, tariffs to all custamers
at the lowest consumption level were again increased 10 to
20 percent.

f. In July 1985 tariffs were again increased to all custamer
classes from 10 to 60 percent.

g. An increase of 15 to 50 percent to all custamer classes is
scheduled to be implemented in July 1986. The trend in
average electricity prices is summarized in Table VI-I.
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TABLE VII-3

TREND IN AVERAGE ELECTRICITY PRICES
(milliemes per kilowatthour - m/kwhr)

Price Index Price Index

Year (m/kwhr) (1975 = 100%) (1981/82 = 100%)
1975 8.94 : 100 -
1980 10.80 121 -
80/81 10.52 118 -
81/82 11.14 125 100
82/83 12,37 138 111
83/84 14.66 164 131
84/85 16.36 183 147
85/86 21.33 239 191
86/87 27.00 ** 302 242
Excludes wholesale price to distribution company.

* Porecast

** pProposed

7.11 These increases represent modest but significant progress
toward bringing electricity. tariffs to the unsubsidized price
of electricity. The removal of energy subsidies has been the
subject of discussions with the GOE and EEA by A.I.D. and
other financing institutions for some time. Any reduction in
subsidies must consider the political and economic impact on
the country and are influenced both by the proposed timing and
magnitude of tariff increases. The GOE recognizes the
importance and need for gradual price increases in electricity
and energy.

7.12 A covenant will be included in the Grant requiring EEA to
periodically consult with AID on electricity tariffs and their
impact on the financial viability of EEA. Thus financial
viability over time will improve as rates are increased.

E. Project Finar.ial Plan:

7.13 The sources and utilization of project funds required to
construct the Talkha combined-cycle addition are summarized
according to the following plan,
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TABLE VII-4
PROJECT FINANCIAL PLAN

U.S. Dollars Egyptian Pounds
Funding Provided (Millions) (Millions)
AID Grant $65.0
GOE Contribution LE 20.0
Total $65.0 LE 20.0
Funding Utilization
Consultant Services 2.5 LE 0.7
Equipment w/ Spare Parts 38.6 -
Gas Turbine Upgrading 3.2 -
Materials/Installation 6.5 LE 13.3
Contract Audit 0.1 -
Contingency (Physical) 4,7 LE 2.3
Contingency (Price) 9.4 LE 3.7
Total 65.0 LE 20.0

The Grant Agreement will contain a Requirement Precedent to
Disbursement requiring that the funds, made available by AID
to the GOE, will be loaned to EEA on terms and conditions
approved by the appropriate authorities of the cooperating
country. (Recent Loan Agreements have provided for repayment
in 15 years with 25 semi-annual payments with the first
payment of principal due two and one-half years after the
first disbursement by AID with interest at the rate of eight
percent per annum on the outstanding balance).

Disbursement Period:

Disbursement of the $65 million in AID funds for consultant
services and the design supply of equipment and materials,
installation, testing, start-up and training of EEA staff will
extend over 31 months from EEA's Notice to Proceed to
commercial operation of the second and last unit to be
installed. The estimated disbursements over the
implementation period are summarized below:
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TABLE VII-5

DISBURSEMENT SCHEDULE
(U.s. $ millions)

Year Disbursement
First year 5.5
Second year 15.9
Third year 3.6

$65.0

Elegibility Date:

EEA by letter dated December 10, 1985 requested approval of
the procurement plan (discussed in para 4.02 on page 17) and
requested permission to initiate negotiations. In response by
letter dated December 18, 1985 USAID approved the plan and
advised EEA that should funds be authorized by AID, costs
incurred after that date would be elegible for financing.
Therefore, not with standing Section C.2 of the Standard
Provision Annex, EEA will be advised that the elegibility date
for financing for the proposed grant will be December 18, 1985
for consulting services only. The eligibility date fcr the
turnkey contract services will be the date USAID approves the
contract or the date when the Grant Agreement is signed, which
ever is earlier,
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VIII. SOCIAL ANALYSIS

Sociocultural Feasibility:

The social and cultural impacts of this project, while
limited, will however be positive due to the potential
reduction of interrupted service to custamers caused by the
failure of old, obsolete generating facilities which this
capacity addition will displace. The recent and longer term
situation in the power sector is that EEA must frequently
interrupt service to customers when old inefficient equipment
fails or when demand exceeds EEA's ability to supply. This

- project will conserve fuel and also relieve other more

obsolete equipment which is more susceptible to failure than
the new equipment to be installed by the project. Of course,
EEA is an operating utility and it will use any generating
capacity that it has to help meet the demands of its
customers. The project is not being financed for the purpose
of serving new custamers, but to the extent that it does help
EEA to meet its load more efficiently it will have a positive
social impact on all users of the enerqy.

Since the capacity added by combined-cycle modification-will
not consume additional fuel there will be no increase in
airborne contaminants but there will be a reduction in the
thermal effects of the exhaust gases to the nearby surrounding
area, In addition, the enclosing of the steam
turbine-generators in a building, the location of the
equipment on the site and the fact that the equipment selected
meet applicable U.S. noise standards indicate that there
should be no significant noise additions. Consequently, the
operation of this project will present no social disruption to
surrounding communities,

Spread Effects:

The combined-cycle addition at Talkha will utilize standard
technology presently in use at many existing power stations.
The unique feature of the addition is the use of unfired
boilers to produce steam for the steam cycle equipment, EEA
staff at Talkha have successfully operated steam cycle
generation for many years and training will build upon already
existing skills. An expanded maintenance staff will be
required to service the combined-cycle addition. A portion of
the present maintenance staff will be trained to service the
modern cquipment and control systems. Since EEA anticipates
the addition of steam cycles to other gas turbine plants, the
project could provide training and development for these
future combined-cycle plants.,
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Benefit Incidence:

The combined-cycle addition to the Talkha Gas Turbine plant
will offer both short-term and long-term employment
opportunities which will directly enhance the economy of the
Talkha area but it will not require moving people from one
area to another except for the small number of technicians who
may be assigned from ai‘eas away from Talkha.

In addition to the current operation and maintenance staff of
65 people, the combined-~cycle operation will increase the
plant work force by approximately 17 people. Although small
in numbzr, this increase does represent permanent employment
in the Talkha area.

To the extent this project contributes to the continuity and
efficiency of energy service to customers it will benefit all
persons utilizing electrical enerqy from Egypt's unified power
system,

Conclusion:

The design of the proposed project is compatible with the
sociocultural environment in which it is to be introduced;
should cause an adequate introduction in Egypt of the
combined-cycle technology particular to those host country
personnel who will be trained as a part of the project; and
should result in direct and indirect benefits being
distributed throughout Egypt.
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IX. ENVIRONMENTAL ANALYSIS

In 1976 and 1977, Environmental studies of the Talkha plant
were conducted by Sanderson and Porter, the feasibility study
consultant, and by Gilbert Associates, Inc., the project
engineering consultant. The effects of the plant on the
physical, biotic and human environment were assessed and the
combustion turbine plant was designed and constructed to
assure compliance with appropriate envirommental standards.

The combustion turbines burn either natural gas or solar (No.
2 0il), the effects of these fuels on the environment were
assessed and found to be less than the limits established by
environmental regulations. Operation on natural gas is
preferied since particulate, NO and SO, emissions from natural
gas burning are very small compared to solar. (A covenant
will be included in the Grant requiring EEA to operate the
combined-cycle plant, under normal operating conditions, on
gas).

The Talkha Generating Station Combined—Cycle Conversion Study
prepared by Ebasco Services Incorporated addresses the
environmental issues associated with the proposed plant
conversion. This study indicated that the only significant
potential environmental impact is related to thermal
discharges into the Nile., The study recommends further
investigation to determine whether the Nile at Talkha is used
as a spawning, nursery or feeding ground, or a migration route
during the months of May and June by important fishes; such
information is needed to assess the ecological effects of the
thermal discharge on such species. Annex N contains the
environmental considerations developed by Ebasco Services
Incorporated.

The Bureau Environmental Coordinator has delegated
environmental clearance for this project to the Mission
Environinental Officer (see Annex P).

The Mission Environmental Officer has recommended that a
scoping session be conducted and that a concise Envircnmental
Assessment be developed which focuses on the impact of the
thermal discharge on aquatic species. The proposed
Environmental Assessment shall incorporate the findings of
existing environmental studies by reference. The format of
the Environmental Assessment shall be consistent with the
requirements of 22 CFR 216, "AID Environmental Procedures".

The engineering services contract scope of work will require
the investigation mentioned in para 9.03 above and for

- conducting a scoping session. Funding for the turnkey

contract will not be released until the Environmental
Assessment has been completed and the environmental clearance
has been issued by the Mission Environmental Officer.
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X. MANAGERIAL/ADMINISTRATIVE ANALYSIS

Organization:

With the formation of the Ministry of Electricity and Energy
(MOEE) in 1964 all individual electric generating facilities
were consolidated into a single state-owned and conirolled
organization, The Egyptian Electricity Authority (EEA) is the
operating authority for MOEE responsible for the planning
construction and maintenance of the nation's Unified Power
System (UPS).

EEA is organizationally divided into five administrative and
five operational zones., The Delta operational zone (which
includes the Talkha geographic area) has been effectively
managing for over 20 years the operation and maintenance of a
complex system of generation and transmission facilities in
the Nile Delta. These facilities presently include a total
installed generating capacity of 1,367MW, 1,378Km of 220KV
transmission lines and 1,840MVA of transformer capacity
(Additional discussion of the GOE implementing agency
organization is provided in Annex Q)

EEA Project Management:

We anticipate that EEA will establish a Project Team,
reporting directly to the EEA Chairman, with authority to make
day-to-day decisions and approvals., The team will be composed
of a project manager, project engineer and financial
specialist. The team members will be integrated into the
Talkha plant staff upon completion of the combined-cycle
addition,

Operations and Maintenance of the Cambined-Cycle Plant:

To effectively operate and maintain the combined-cycle, the
existing Talkha operating staff (steam and gas turbine) will
be increased by about eight persons, from approximately 25 to
33 employees to operate the HRSG's steam :urbine-generator on
the combined-cycle addition on four shifts;, ‘The Talkha
maintenance staff will be increased from 30 to approximately
39 employees. The administrative staff will not be increased.
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Since the combined-cycle addition will include equipment for
two steam cycles, the present operators and additional
operators and maintenance staff will be trained to operate and
maintain the new equipment. This training will be provided in
the United States and/or Egypt. EEA will be required, through
a Covenant, to commence training of the additional staff
sufficiently in advance of the equipment installation and
check out, so that the EFA staff will be knowledgeable about
the equipment and can participate in the check-out and
start-up of the plant. The operating staff will be trained
using classroom instruction, and on-the-~job study instruction
and hands-on experience.

The turnkey contractor start-up staff will be required to
remain at the site for the duration of the start-up period
until the combined-cycle plant is accepted by EEA.

USAID

The Power Systems Group within the Office of Infrastructure
Development, Development Resources Division (DR/ID) will have
monitoring responsibilities for AID. The Group has been
responsible for implementation of other projects in the
electrical sector and has developed an excellent working
relationship with all levels of EEA personnel. The assigned
personnel are experienced in the design, construction,
operation and maintenance of electric power systems and
management and administration of electric utilities and should
provide sufficient AID monitoring support for this project.

Conclusion:

EEA and the staff of the Talkha power plant already have many
years of extensive and successful experience in the operation
and maintenance of power generating facilities., The proposed
project is designed to effectively build-on this experience.
In addition, EEA has demonstrated a capability to effectively
manage the implementation of much larger and more complex
power plant construction projects. At the same time, the
available DR/ID staff should be sufficient to provide the
necessary AID monitoring support., Accordingly, the project
appears to be administratively feasible.
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XI. RECOMMENDATIONS

A. Funding

11.01 We recommend that AID authorize a grant to the Government of
Egypt in the amount of $65 million for the modification and
conversion of the Talkha Combustion Turbine plant to operate
as a combined-cycle plant.

11,02 wWe further racommend that the Government of Egypt lend the
funds to the Egypticn Electricity Authority on terms mutually
agreeable to the GOE and EEA.

11.03 Procurement of all goods and services financed by AID will
have their source, origin and nationality in the United States.

B. Requiremants Precedent to Disbursement

11.04 We recommend that the project authorization include the
following Requirements Precedent to disbursement:

a. Prior to the initial disbursement or to the issuance of .
any commitment documents under the Grant, the Cooperating
Country shall furnish t6 AID, in form and substance
satisfactory to AID:

i A statement of the names of the persons authorized to
represent the Cooperating Country for Project
purposes, together with a specimen signature of each
such person,

ii The designation of one of the authorized
representatives as project manager responsible and
with the authority to carry out the implementation of
the project accompanied by a listing of supporting
staff assigned.

iii An executed contract acceptable to AID for consultant
services for the project, which will inter alia call
for the preparation of an Environmental Assessment
concerning the Project.

iv Evidence that the Grant proceeds will be loaned to the
Egyptian Electricity Authority (EFA) on terms and
conditions approved by the appropriate authorities of
the Cooperating Country.
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b. Prior to any disbursement or to the issuance of any Direct
Letter of Commitment under the Grant, for any purpose
other than to finance the services of the consulting
engineer, the Cooperating Country shall, except as AID may
otherwise agree in writing, furnish to AID in form and
substance satisfactory to AID:

i An executed contract which will appropriately reflect
inter alia the outcome of the Environmental Assessment
prepared by the Project consulting engineer, for the
design, engineering, equipment, construction and
related startup services and training for the two
combined-cycle plants at Talkha.

ii Evidence that Egyptian General Petroleum Company
(EGPC) will continue to provide fuel transmission
facilities and deliver sufficient gas to the Talkha
plant to permit EFA to operate the combined-cycle
plant, under normal plant operating conditions, on gas.

iii Evidence that local currency financing for the project
has been budgeted by the Cooperating Country and will
be available for expenditure by EEA on the Project
pursuant to a cost estimate made by the consulting
engineer and approved by EEA.

We recommend that the terminal date for meeting the .
Requirements Precedent to disbursement of funds provicded by
this grant be 90 days from the signing of the grant agreement.

Procurement Waivers

We recommend the non-competitive selection of Gilbert
Associates, Inc. to provide consulting engineering services
and that EEA be authorized to negotiate a contract with
Gilbert Associates, Incorporated.

We recommend the non-competitive selection of General Zlectric
Company as the turnkey contractor to design, supply, install,
test and start up the equipment and facilities and train EEA
personnel and that EEA be authorized to negotiate a contract
with the General Electric company.

Covenants

We recommend that the Cooperating Country be required to the
covenant as follows:
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Exemption from Decennial Liability Law:

The Cooperating Country shall agree that contractors,
architects, consultants and subcontractors, regardless of
nationality, working on this project shall be exempt from
the application of Articies 651 through 654 of the
Egyptian Civil Code and from the application of Law 106 of
1976. Such contractors, architects, consultants or
subcontractors shall not be relieved of their duty to
exercise sound judgement, in accordance with the standards
of their respective profession, to ensure the safety and
fitness of the works for the purpose for which they are
designed and erected, '

Plant Operations and Maintenance Training:

The Cooperating Country shall covenant that EEA will
select additional operational and maintenance staff, and
will commence a comprehensive training program,
sufficiently in advance of’ the start up of the first
combined-cycle plant, so that operation and maintenance
personnel will be on-site, trained and fully qualified to
operate and maintain the combined-cycle plant when it is
placed . in service.

Plant Fuel Supply:

The Cooperating Country shall covenant that EEA will
operate the Talkha combined-cycle plant, under normal
conditions, on gas.

Consultation on Electricity Tariffs:

The Cooperating Country shall covenant that EEA will
periodically consult with AID on electricity tariffs and
their impact on the financial viability of EEA.
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Dear Mr. Kimball:

Please’ note that the Ministry of Electricity is intend-
ing to use Combined Cycle at Talkha Station to increase its
capacity from 180 M.W. to 270 M.W.,this addition for Taklha
G.T. plant will help meeting ‘the requirements of Power and
Energy in the near future.

It will be much appreciated if AID will take in conside-
ration financing the costs of the said project due to the top
priority and urgent requirements of the national plan.

Best regards.

Sincerely yours,
Ahmad Abdel Salam Zaki f/
Administrator. Q/
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MINISTRY OF PLANNING AND INTERNATIONAL COOPERATION
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DEPARTMENT FOR ECONOMIC COOPERATION

WITH U.S.A. 259
April.,? ,1986
Mr. Frank B.Ximball TAYA)
AID Director [lh@
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Dear Mr. Kimball: ..
With reference to cur letter dated August 5,1985, concerning
our request to finance the costs of the Combined Cycle at

Talkha Station, Please note that the estimated funding require-

ments, over life of project, are $ 65 million and L.E.20 mil-
lion.

It will be much appreciated if you take the necessary action
to finance the required amount in foreign exchange costs for
the project from U.S.assistance for FY.1986.

Best regards.

Sincerely yours,

Al/\.wuw( /J’Lr(l-[._ct‘:&lan L
Ahmad Abdel Salam Zaki
Administrator.




ANNEX B
Page 1 of 4

PROJECT AUTHORIZATION

Name of Country: Arab Republic of Egypt Name of Project: Talkha

Combined-Cycle Addition

Number of Project:
263-0196

Pursuant to Part II, Chapter 4, Section 532 of the Foreign
Assistance Act of 1961, as amended, I hereby authorize the
Talkha cambined-cycle addition project for the Arab Republic
of Egypt (the "Cooperating Country®). The Project involves
planned obligations of not to exceed Sixty Five Million
Dollars ($65,000,000) in grant funds, to help in financing
foreign exchange costs for the Project.

The Project will assist the GOE to increase the efficiency of
the Egyptian Electricity Authority's existing gas turbine
generating facilities by recycling otherwise wasted heat
energy.

The Project Agreement may be negotiated and executed by the
officer(s) to whom such authority is delegated in accordance
with AID Regulations and Delegations of Authority. The
Project Agreement shall be subject to the following essential
terms and covenants and major conditions, together with such
other terms and conditions’as AID may deem appropriate,

Source and Origin of Commodities, and Services

Commodities and services financed by AID under the Project
shall have their source and origin in the United States,
except as AID may otherwise agree in writing,

Initial Disbursement

The Project Agreement shall contain the following Requirements
Precedent:
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Requirements Precedent to Disbursement

Prior to the first disbursement or to the issuance of any
commitment documents under the Grant, the Cooperating
Country shall furnish to AID, in form and substance
satisfactory to AID:

(1) A statement of the names of the persons authorized to
represent the Cooperating Country for Project purposes
together with a specimen signature of each such person,

(2) An executed contract acceptable to AID for consultant
services for the Project, which shall inter alia call
for the preparation of an Environmental Assessment
concerning the Project.

(3) Evidence that the proceeds of the Grant will be loaned
to the Egyptian Electricity Authority (EEA) on terms
and conditions approved by the appropriate authorities
of the Cooperating Country.

Subsequent Disbursements

Prior to any disbursement or to the issuance of any
disbursement authorization or commitment to disburse under
the Grant, for any purpgse other than to finance the
services of the consulting engineer, the Cooperating
Country shall, except as AID may otherwise agree in
writing, furnish to AID in form and substance satisfactory
to AID:

(1) An executed contract, which will appropriately reflect
inter alia the cutcome of the Environmental Assessment
prepared by the Project's consulting engineer, for the
design, supply and installation of equipment, testing
and startup, and training for the two combined-cycle
units at Talkha.

(2) Evidence that local currency financing for the Project
has been budgeted by the Cooperating Country and will
be available for expenditure by EEA on the Project
pursuant to a cost estimate made by the consulting
engineer and approved by EEA,
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Covenants
The Cooperating Country shall covenant substantially as
follows:
a. Exemption from Decennial Liability Law:

The Cooperating Country shall agree that contractors,
architects, consultants and subcontractors regardless of
nationality, working on this Project shall be exempt from
the application of Articles 651 through 654 of the
Egyptian Civil Code and-from the application of Law 106 of
1976. Subcontractors, architects, consultants shall not
be relieved of their duty to exercise sound judgement, in
accordance with the standard of their respective
professions, to ensure the safety and fitness of the works
for the purpose for which they are assigned and erected.

Plant Operations and Maintenance Training:

The Cooperating Country shall covenant that EEA will
select additional operational and maintenance staff, and
will commence a comprehensive training.program,
sufficiently in advance of the startup of the first
combined-cycle plant, so that operation and maintenance
personnel will be on-site, trained and fully qualified to
operate and maintain the combined-cycle plant when it is
placed in service.

Consultation on Electricity Tariffs:

The Cooperating Country shall covenant that EEA will
periodically consult with AID on electricity tariffs and
their impact on the financial viability of EEA,

Waivers:

For purposes of implementation of the Project, waivers of
competition are hereby approved to permit AID funded
non-competitive procurement by EEA of the following:

a.

A contract for Consultant Engineering services with
Gilbert Associates, Inc. The eligibility date for
consultant services will be December 18, 1985,
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b. A turnkey contract with General Electric Company for the
design, supply installation test and startup of the
equipment and facilities, and training personnel to permit
the Talkha combustion turbine plant to operate as a

combined-cycle plant.
Lol

" Framk B. Kimball
Director, USAID/Cairo

Wads V486

V' \Date/

Non-Competitive Revie@nrd: /
1S/CS:JDzierwa « Date é/éé 74

A/SLA:MWilliams AN\ N Date AN\,

1S/CMT: RRlchards% (& (Tt Jl' ?, e Date _ «7/74/ 3/,

AD/DR:FAZobrist iz / Date

Clearances: OD/ID:TAPearson ﬂ‘f/ﬁ Date 7/2;1//’
/2%, f é_

AD/DPPE:GLaudato -~ Date

4

AD/LEG:KO'Donnell Date |y
AD/FM:WMiller e\ t Date ﬁ é 3{ if
), ‘Lf I

Xy



ANNEX C

CERTIFICATION PURSUANT TO
SECTION 611 (e) OF THE
FOREIGN 'ASSISTANCE ACT OF 1961, AS AMENDED

As Director and Principal Officer of the Agency for International
Development in Egypt, having taken into account, among other things,
the maintenance and utilization of projects in Egypt previously
financed or assisted by the United States, 1 do hereby certify that
in my judgement Egypt has both the financial capability and human
resources capability to effectively maintain and utilize the capital
assistance to be provided for the combined-cycle addition to the
Combustion Turbine Plant in Talkba, kgypt.

This judgement is based upon general considerations discussed in
Section X of the Project Paper to which this certification is

Ted® L3

Frank B. Kimball
Director

31 _\q8f

N\ late

A
06/17/86 7



ANNEX D

CERTIFICATION PURSUANT TO
GRAY AMENDMENT

As Director and Principal Officer of the Agency for International
Development in Egypt, I certify that full consideration has been
given to the potential involvement of small and/ur. economically and
socially disadvantaged enterprises, historically black colleges and
universities and minority controlled private and voluntary
organizations covered by the Gray Amendment.

The project procurement plan is based on the urgent need to utilize
contractors with specitic substantial knowledge and technical
competence as discussed in Section 1V and Annex M of the Project
Paper to which this certification is attached. ‘Ihe necessary
knowledge and expertise is not available, to the best of our
knowledge, fromminority and women-owned tirms, historically black
colleges and universities and minority controlled private voluntary

| (\MBW

Frank B. Kimball
Director

M3l 1414
U '\ Late

06/17/86
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SC(%) PROJECT CHECKLIST

Listced below are statutory criteria
applicable to projects. This section
is divided into two parts. DPart A.
includes criteria applicable to all
projects. Part B, applies to projects
fuiced from specific sources only:

" B.l, applies to all projects funded
with Development Assistance loans, and
B.3. applies to projects funded from

ESF.

CROSS REFERENCES: IS COUNTRY CHECKLIST

UP TO DATE? MAS
STANEARD ITEM
CHECKRLIST BEEN
REVIFUED FOR WHIS
PROJECT?

A. GERERAJ, CRTTERIA FOR PROJECT

1.

24

LY 14986 Continuing Resnlution
Sec, 524; FAh_Scec. 634A.

v,

Describe’how authorizing and
apprepriations committees of
Senate and Houce have been or
will be notified concerning
the project.

FAA Sec, 61)(a){l). Prior to
obligation in excess of
$500,000, will there be (a)
enginecering, iinancial or
other plans necessary to
carry out the assistance and
(b) a reasonably firm estimte
of the cost to the U.S. of
the assigstance?

FAA Sec. 611(a)(2). 1If
further lcgistative action is
required within recipient
country, what is basis for
reasonable expectation that
such action will be completed
in time to permit orderly
accomplishment of purpose of
the assistance?

ANNEX E
Page 1 of 12

Yes

Yes

a. Congress has been notified..

The necessary planning and
cost estimate have been
completed.

No further legislative action
is required.

&
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FAA_Sec. 601(a).
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FAA Scc., 61l(b); FY 1986
Continuing Regolution Sec.
50). If for water or
water-related land resource
construction, has project met
the principles, standards,
and procedures established
pursuant: to the Water
Resources Planning Act (42
U.5.C. 1962, et seq.)? (See
AID' Bandbook 3 £or new
guidelines.)

FAh Sec, 61l1(e). *If project
is. cupital assistance (e.g.,
construction), and all U.S.
assistance for it will exceed
$1 million, has ‘Mission
Director certified and
Regional Assistant
Administrator taken into
consideration the country's:
capability effectively to
maintain and utilize the.
project?

PhA Sec. 209, Is project
susceptible t6 execution as
part of regional or
multilateral project? If so,
why is project not so
executed? Information and
conclusion whether assistance
will encoucage regional
development programs.

. Information
and conclusions whether
projects will encourage
efforts of the country to:
(a) increase the flow of
international trade; (b)
foster private initiative and
competition; and (c¢)
encourage development and use
of cooperatives, and credit
unions, and savings and loan
associations; (d) discourage
monopolistic practices; (e)
improve technical efficiency
f industry, agriculture and
ommezrce; and (£) strengthen
ree labor unions.

ANNEX E
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N/A

The Mission Director has so
certified, See Annex C

The project is not
susceptable to execution as

part of a regional project.

The grant will increase the
flow of international trade
and improve technical
efficiency of industry,
agriculture and commerce, and
foster private initiative and
competition. It will not have
any apparent effect on
encouraging cooperative credit
unions and savings and loan
associateions, nor ‘
monopolistic practices, nor
free labor unions.
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FAA Sec. 601(h). Information
and conclusions on how
project will encourage U.S.
private trade and investment
abroad and encourage private
U.S. participation in foreign
assistance .programs
(including use of private
trade channels and the
services of U.S..private
enterprise).

EAl Sec. 612(b), 636(h); FY
1986 Continuing Resolution
Sec. 5U7. Dbescribe steps
taken to assure that, to the
maximum extent possible, the
country is contribhuting local
currencies to meet the cost
of contractual and other
services, and foreign
currencies owned by the 0U.S.
are utilized in lieu of
dollars.

FAN Sec. 612(d). Does the
U.S. own excess foreign
currency of the country and,
if so, what arrangements have
been made for its release?

FAA Sec., 60)(e), Will the

project utilize competitive
selection procedures for the
avarding of contracts, except
vwhere applicable procurement
rules allow otherwise?

PY 1986 Continuing Regolution
Svd. YIf assistance is
for the production of any
commodity for export, is the
comnodity likely to be in
surplus on world markets at
the time the resulting
productive capacity becomes
operative, and is such
assistance likely to cause
substantial injury td VL.S.
producers of the sane,
similar or competing
commodity?

ANNEX "B
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All funds expended will be
for goods and services from
private U.S. concerns.

The Project Grant Agreement
so provides and the GOE has
certified that all local

currency funds required will
be provided by GOE.

No

Yes, competition is waived in
accordance with AID
requlations.

N/A
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FAA )1)8(c) and (d). Does the
project comply with the
environomental procedures set
forth in AID Regulation 16.
Does the project or progian
take into conszideration the
problem-of the destruction of
tropical forestg?

FAA 12).(d). If£ a Sahel
project, has a determination
been made that the host
government nas an adequate
sysen for accounting for and
controlling reccipt:and
expenditure of project funds
(dollars or local curcency

‘gencrated therefrom)?

Fy 1906 Continuing Resolution
Scc, 533, Is disbursement ok
the assistance conditioned
solely on the busis of the
policies of any multilatexal
institution?

IspCs of 1985+Sec. 310. TFou
development assistance
projects, how much of the
funds will be available only
for activities of
econcmically and socially
disadvantaged enterprises,
historically black collcyes
and universities, and private
and voluntary organizations
which are controlled by
individuals who are black
Anmericans, Hispanic
americans, or Native
nmericans, or who are
econofically or socially
disadvantaged (including
women)?

ANNEX E
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c. Yes

d. N/A

N/A

No

N/A



Econowmic Support Fund Project

Q.

C.

Critcria

FAA Sec, 53)(a). Will this

assistance proirote economic
and political stability? To
the maximum extent feasible,
is this assistance
consictent with the policy
directions, purposes, and
programs of part I of the
FAW?

FAML Sec. 531(c). Will

assistance under this
chapter be used for
military, or paramilitary
activities?

ISDCA of 1985 Sec. 207.

Will ESF funds be used to
finance the construction of,
or the operation or
maintenance of, or the
supplying of fuel for, a
nuclear facility? 1If so,
has the President certified

ANNEX B
Page 5 of 12

Will enhance ability of GOE

to sustain economic growth and -
recovery waich will have
positive political results.

To the extsnt rural areas will
be served, policy direction of
section 102 will be reflected.

No

No

Lo

-t me o .
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that such country is a

party to the Treaty on the
Non-Proliferation of Nuclcar
Weapons or the Treaty

for the Prohihition of

Nuclear Weapons in Latin
America (the "ITreaty of
tlatelolco”), coouperates
fully with the IAEA, and
pursues nonpioliferation
policies consistent with
those of the-United States?

N/A

EAA Sec. 609. If
commoaities are to be

granted so that sa:e

proceeds will accrue to the
recipient country, bhave

Special Account N/A
{countorpart) arrangements

been made?

ANNEX " E
Page 6 of 12

3\
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5c(3) - STANDARD ITEM CHECKLIST

Listed below are the statutory items
which normally will be covered
routinely in those provisions of an
assistance agreemcnt dealirig with its
implementation, or covered in the
agreement by imposing limits on
certain uses of funds.

These items are arranged under the

general
(B) Const

headings of (A) Procurement,
ruction, and (C) ‘Other

Restrictious.

A. Procurement

1.

2.

PAN Sec. 602. Are there

arrangcments to permit U.S.
small business to
participate equitably in the
furnishing of commodities
and services £financed?

FAA Seec., 604{a). Will all

procurcment be from Lhe U.S.
except as othervise |
determined by the President
or under delegation £rom
hin2? :

FAA Sec. 604(d). I the

cooperating country
discriminates against marine
insurance companies
authorized to do business in
the U.S., will commodities
be insured in the United
States against marine risk

with such a company?

FAM Sec. 604(e): ISNCA of
1960 hec, 105(a). If

offshore procurcment of
agricultural commodity or
product is to be financed,
is there provision against
such procurement when the
domestic price of such
comaodity is less than
parity? (Exception where
conmodity financed could not
reasonably be procured in
U.S.)

ANNEX E

Page 7 of 12

Sole source waivers approved.
by AID Mission Director for
procurement of consultant
services and'turnkey design,
supply and installation
services

‘Yes

Egypt does not so
discriminate.

There will be no such
procurement
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FAA Sec. 604(a). Will
‘construction or enginecering
services be procured from
firms of countries which
receive direct economic
assistance under the FAA and
which are othervise eligible
under Code 941, but vhich
have attaincd @& competitive
capability in internationcl
markets in one of these
areas? Do these countries
permit United States firms
to compete for construction
or enginersing services

‘financed from assistance
programs of these countrieg?

EhA Sec. 603. Ts the
shippinyg cxcluded firom
compliance with requiremeut
in section 901(h) of the

‘Merchant Marine Act of 1936,

as amended, that at least 50
per centum of the gross
tonnage of comnmodities
(computed separately for dry
bulk canrriers, dry caxego
liners, and tankers)
financed shall be
transported on privately
ovned U.S. flag conmercial
vessels to the exteni such
vessels are available at
fair and reasonable rates?

FAN Sec. 62), If technical

assistance is financed, will

such assistance be furnished
by private enterprise on a
contract basis to the
fullest extent practicabln?
If the facilities of other
Federal agencies will be
utilized, are they
particularly suitable, not
competitive with private
enterprise, and made
available without unduce
interference with domestic
‘programs?

ANNEX " E
Page 8 of 12

No

No

Yes

N/2

&
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Internatjonal Air
Transportation Fair
Competitive Practices Act,
1974, 1f-air transportation
of persons or property is
financed on grant basis,

will U.S. carriers be used
to the extent such service
is available?

FY.1986 Continuing
ggsulutioQ_Sec.‘SOi. If the
U.S. Government is a party
to a contract for
procurenent, does the
contract contain a provision
authorizing termination of
such contract for the
convenience of the United
States?

Constiuction

1.

2.

3.

PAA Sec. 601(d). If capital
(e.g.r, construction)
project, will U.S.
enginecring and professional
services be used?

FAL Jec. 613(c). If
contracts for construction
are to be financed, will
they be let on a compeétitive
basis to maximum extent
practicable?

FAA Sec. 620(k). If for
Construction of productive
enterprise, will aggregate
value of assistance to be
furnished by the U.S. not
eyxcecd $100 wmillion (except
for productive enterprises

in Egypt that were described

in the CpP)?

ANNEX E
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Yes

No direct USG contract is
comtemplated.

Yes

Sole source waiver approved
by AID Mission Director for

-turnkey design, -supply

construction and installation
of plant addition.

Yes, but FAA Section 620 (K)
provides exception for Egypt
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other Restrictions

1.

FAA Sec. 122(b). 1If
development loan, is
interest rate at least 2%
per aunum during grace
period and at least 3% per
annum thereafter?

FAA Sec. 301(d). If fund is

established solely by U.S.
contributions and:
administered by an
international orgunlzatlon,
does Comptroller General
have audit rights?

FAA Sec. 620(h). Do

arrungem«nun exist to insure
that United States foreign
aid s not used in a manner
which, contrary to the best
interests of the United
States, promotes-or assists
the foreign aid projects or
activities of the
Communist-blpc countries?

will arrangements preclude
use . of financing:

a. FAN Sec. 104(f): FY 1986
Continn? nq Reqo]ul:on
Scc, 526. (1) To pay
Tor performance of
abortions as a method of
‘family planning or to
‘motivate or coerce
persons to practice
abortions; (2) to pay
for performance of
involuntary
sterilization as method
of family planning, or
to coerce or provide
financial incentive to
any person to underyo

ANNEX B
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N/A

N/A

Yes

1. Yes

27 Yes
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sterilization; (3) to
pay for any biomedical
research vwhich relates,
in vwhole or part, to

- methods or the

performance of abortions
or involuntary
sterilizations as a
means of family
planning; (4) to lobby
for abortion?

FAA Sec. ‘488, To
reimburse persons, in
the form of cash
payments, whose illicit
drug crops are
cradicated?-

FAA Sec. 620(q). 7o
conpensate owners for
expropriated
nationalized propertcy?

FrA Sec. 660. To
proviue training or
advice or provide any
financial support for
police, prisons, OL
other lav enforcement
forces, except for

narcotics programs?

FAM Sec.” 6672, For~CIA
activities?

FhA Sec, 636(i). For
purchase, sale,
long-term lease,
exchange or guaranty of
the sale of motor
vehicles manufactured
outside U.S., unless a
waiver is obtained?

3.

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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FY 1986 Con?inuinr
Resoluticiy, bSec, 503.
To pay EEhsxoﬁ::
annuities, retivewent
pay, or adjusted sarvice
conpensation for
military perronnel?

FY 1966 Centinuine
ReseIntion, Had V505,
To pey U'N“"a"qc"amanh,
arrearages or ducs?

FY 1206 Ccn'inuinn
Kesolutiou, See, 400,
\IO Ca f.:y.”al-*x;l—a‘\?lu Lona
of TFAA scction 209(d)
(frausfer of ¥AA Funds
to multilateial
organizations for

lcnulta)?

Y 1086 Cnnr-nving

Rc soliiiim, Jict 910,

o i ndnee Che export: of
nuclear equipuwent, -fuel,
or technolcegy?

FY 1986 Continuiug
Resolition, wec. bll.

Tor the pumpose of |
aiding the cfforts of.
the governmeuL oi such
country to repress the
legitiwvate rights of the
population of suclh
country conltirvary to the
Universal Declaration of
Hunan Rights?

I 1986 Continuing,

Keen T ioi sec. 16,

To e used For publicity
or propaganda purposes
within U.S. not
autliorized by Congress?

Yes

Yes

Yes

Yes

Yes

Yes
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TALKHA GAS TURBINE PLANT PERFORMANCE
Equivalent
Mazout fuel Mazout Fuel
Consumption Consumption
Gross Net (103 Tonnes Kg per Mwh  Peak  Load
Generation Generation Mazout Tonnes per Output Factor Availability
(Million Kwh) (Million Kwh) Equivalent) million Kiwh MW %
1980 893.3 891.4 298.1 334 199 51.1 81.3
1981 1085.1 1083.1 384.1 354 200 61.9 87.6
1982 1161.3 1159.2 419.3 361 195 68 90
1983 1260.6 1257.0 449.1 356 194 74.2 92
1984 1364.6 1362.4 475.9 349 176 88 93
1985 1266.3 1262.4 460.8 365 193 75 -

Source: EEA Annual and monthly Electric Statistics

Mazout Equivalent

TALKHA GAS TURBINE PLANT FUEL CONSUMPTION -~ 1985

Mazout Equivalent Total Mazout

Natural Gas of Natural Gas in Solar of Solar Equivalent in
(103 m3) Tonnes Tonnes Tonnes Tonnes
January 38,871 35,337 8,488 8,828 44,165
February 37,122 33,748 5,119 5,324 39,072
March 42,141 38,310 2,897 3,012 41,322
April 42,090 38,263 1,543 1,604 39,867
May 42,912 39,011 115 120 39,131
June 31,721 28,837 2,551 2,653 31,490
July 30,724 27,931 418 435 28,366
Auqust 32,642 29,674 110 115 29,789
Septcmber 41,869 38,062 77 80 38,142
October 44,843 40,768 113 117 40,885
November 46,457 42,233 - - 42,233
December 50,994 46z358 - - 461358
482,386 438,532 21,431 22,288 460,820
Fuel Use as Percent of Total 95% 5% 100%

W
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EGYPT'S FUEL SUPPLY

INTRODUCTION

A variety of indigenous primary energy resources are available
in Egypt, but only in limited quantities. The primary enerqgy
resources include petroleum, gas, coal and water. Other
potential energy resources, yet to be developed, include

-solar, wind, nuclear, geothermal and biomass.

EEA is contemplating future base load generating units which
will utilize imported coal as their primary fuel. Should )
natural gas be available in sufficient quantities to be used
for future generation, it would be used in existing units,
thereby displacing oil. Mazout savings through direct or
indirect displacement by either natural gas or coal, would
substantially increase either the supply of crude oil for
export or extend the life of the existing petroleum reserves.
Solar savings through direct or indirect displacement by
natural gas would reduce solar fuel imports and extend the
life of the existing petroleum reserves.

PCTROLEUM
Resources

Discovery of oil in commercial amounts occurred in 1909, but
significant production was not attained until 1969 and the
first small exports were made in 1975. Until 1966 all oil
discoveries in Egypt were in the Gulf of Suez basin, which
remains the major source of oil reserves and oil production.
Since 1966 oil discoveries have also been made in the Eastern
and Western Deserts, and in the Sinai. Egypt has entered into
more than 10C oil concession agreements since 1973 covering an
area in excess of 750,000 scquare kilometers (290,000 square
miles). Proven reserves of crude oil are estimated to be
about four billion barrels. In 1985, crude oil production
averaged 860,000 barrels per day (b/d), a rate which would
have depleted reserves in 12-13 years. 1In early 1986, with
falling oil prices, Egypt cut back crude oil production to
600,000 b/d. If production were continued at this rate,
Egypt's known oil reserves would be depleted in 18 to 19 years,
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Most crude oil reserves are located in the Gulf of Suez basin
where 23.9 million tonnes were produced in 1982, 26.4 million
tonnes were produced in 1983 and 30.2 million tonnes were
produced in 1984. Crude oil production by area is summarized
in Table/G-1. Of the total crude oil production, about 50
percent is used locally, 30 percent is taken by foreign
companies and 20 percent is available for export., The use of
crude oil is summarized in Table/G-2.

TABLE G-1

CRUDE OIL PRODUCTION BY AREA
(Thcusand Metric Tons-Tonnes)

Area 1982 1983 1984
Sinai 6,744 20% 7,255 20% 7,858 19%
Eastern Desert 1,334 4% 1,324 43 1,881 5%
Suez Gulf 23,936 73% 26,384 .73% 30,224 73%
Western Desert 878 3% 994 33 1,254 3
Total 32,892 100% 35,957 100% 41,217 100%

Source: EGPC Annual Reports

TABLE G~2
CRUDE OIL USE
(Thousand Metric Tons-Tonnes)
Area 1982 1983 1984
Domestic 16,810 51% 18,144 50% 19,541  47%

Foreign Company Cost

Recovery/Equity Share 8,782 27% 9,550 27% 12,586  31%

Eqypt-Export 7,300 22% 8,263 23% 9,090 22%
Total 32,892 100% 35,957 100% 41,217 100%

Source: EGPC Annual Reports

W%
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2. Oil Pipelines

In 1974 Egypt began the construction of two parallel 42 inch
pipelines between Suez and Alexandria, a distance of nearly
200 miles, The pipelines, completed in 1977, provide a crude
oil carrier between the oil fields in the Gulf of Suez and the
Red Sea and the refineries on the Mediterranean Sea, and
supplements the Suez Canal because of the number of shipments
and draft limitations of the Canal., The pipeline permits
large tankers that could not pass through the canal loaded to
discharge crude oil at the Suez terminal, transit the Canal
and reload the crude oil at the Mediteranean terminal.

3. Refining and Processing

Refinery through put (processing of crude oil) in 1982 was
16.8 million metric tonnes and increased in 1983 to 18.1
million tonnes, an increase of 7.7 percent., 1In 1984, 19.5
million tonnes were processed through Egyptian refineries, an
increase of 7.7 percent. There are six refineries in Egypt:
two in Suez, one in Cairo, one in Tanta, and two in
Alexandria. The individual refinery processing is summarized
in Table/G-3.

TABLE G-3

REFINERY PRODUCTION
(Thousand of lMetric Tons~Tonnes)

1982 1983 1984
suez
Suez Petroleum 1,100 6% 1,142 6% 1,170 6%
Nasr Petroleum 2,980 18% 3,282 18% 3,521 18%
Subtotal 4,080 24% 4,424 24% 4,631 24%
Cairo/Tanta
Mostorod 4,398 26% 4,895 27% 6,016 31%
_Tanta 961 6% 1,005 6% 1,139 6%
Subtotal 5,359 32% 5,900 333 7,155 37%
Alexandria
Amireya 2,864 17% 2,913 16% 2,940 15%
Max 4,507 27% 4,907 27% 4,755  24%
Subtotal 7,371  44% 7,820 43% 7,695 39%
Total 16,810 100% 18,144 100% 19,541 100%

Source: BGPC Annual Reports
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The net output of refined products from the six refineries was
16.0 million tonnes in 1982, 17.2 million tonnes in 1983 and
18.5 tonnes in 1984. Table/G-4 summarizes the type and
quantities of refined products.

TABLE G-4

REFINERY PRODUCTION FROM PETROLEUM
(Thousand of Metric Tons-Tonnes)

1982 1983 1984 First-Half 1985

Fertilizer Gases 9 - . 8 - 2 - -
Propane/Butagas 168 13 227 1% 254 1% 144 13
Gasoline/Naptha 2,213 13% 2,323 13% 2,506 13% 1,346 133
Kerosine 1,917 119 2,135 12% 2,245 1l% 1,110 11s
solar 2,693 16% 2,862 163 3,107 16% 1,667 16%
Mazout 8,377 50% 8,879 503 9,475 48% 4,807 47%
Bitumen 378 2% 508 3% 564 3% 297 3%
Basic oils * 78 13 122 1. 154 1% 93 1%
Others 71 1% 133 1% 235 2% 152 2%

Subtotals 15,904 95% 17,197 95% 18,541 95% 9,616 943
Losses 906 5% .947 5% 1,000 5% 561 6%
Total Throughput 16,810 100% 18,144 1b0% 19,541 1003 10,178 100%

* -Basic oils include lubricating oils and special oils

Source: EGPC Annual Reports
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4. Utilization for Electricity Generation

The two principal refinery products, Mazout and Solar, are
utilized for electric energy generation. Mazout a blend of
crude oil and No. 6 oil is the fuel utilized in the majority
of EEA's steam power plants. Mazout has a heating value of
9,806 Kilocalories per Kilogram (17,650 Btu's per pound).
Solar, similar to No, 2 oil, is the fuel burned in many of
EEA's gas turbine plants. Solar has a heating value of 10,000
kzal/kg (18,000 Btu/lb,). Table/G-5 summarizes the use of
these fuels by EEA.

TABLE G-5

PRODUCTION, SALES AND CONSUMPTION OF PETROLEUM FUEL BY EEA
(Thousand of Metric Tons-Tonnes)

1982 1983 1984
Mazout «
Production by EGPC 8,377 8,879 9,475
Sales to EEA * 2,705 32% 3,170 36% 3,349 35%
Consumption by EEA ** 2,709 3,160 3,339
Solar
Produced by EGPC
and Imported 3,617 4,168 4,461
Sales to EEA * 665 18% 778 19% 890 20%
Consumption by EEA ** 608 775 926
7,265

* EGPC Annual Report
** EEA Annual Report
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EEA is the largest single user of Mazout and Solar fuel
accounting for more than 35 percent of Mazout production and
20 percent of Solar usage in Egypt.

Both fuels are sold to EEA at prices far below their boarder
prices. Mazout was sold tc EEA at a price of LE 7.5 per tonne
until July 1985 when the price was increased to LE 15 per
tonne (the boarder price was estimated to be LE 122 per
tonne). Solar was sold to EEA at a price of LE 40 per tonne
until July 1985 when its price was increased to LE 80 per
tonne (the boarder price was estimated to be LE 174 per
tonne). The bulk of EEA's more modern generating units can
burn either petroleum or gas. EEA generating units are
summarized by operating zone, type capacity and fuel in
Annex H of this project paper.

NATURAL GAS
Resources

Natural gas was discovered in Egypt as a by-product of

‘petroleum exploration. Since its introduction into the

damestic market in 1975, financing institutions have
consistently advocated greater utilization as a more efficient
source of enerqgy and as a means of displacing Mazout and
increasing the volume of crude oil for export, or to slow
depletion of the oil reserves. Known reserves of natural gas
are estimated to be about 232 billio~ cubic meters (8.2
trillion cubic feet) and additional major reserves which could
increase reserves to 760 billion cubic meters (20 trillion
cubic feet) are anticipated. However, production rates have
remained modest relative to Eqypt's energy needs. Natural gas
production by field is summarized in Table/G~6.
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TABLE G-6
NATURAL GAS PRODUCTION BY FIELD
(Million of Cubic Meters)

Field 1982 1983 1984
Abu Gharadig 1,081 41% 1,007 32% 1,125 28%
Abu Madj 873 - 33% 965 31% 1,163 29%
Abu Qir 703 26% . 958 31% 1,062 27%
Gulf of Suez - 201 6% 657 16%

2,657 100% 3,131 100% 4,007 100%
Production/day 7.3 8.6 11.0

Source: EGPC Annual Reports

The four gas producing fields are described below:
Abu El Gharadig:

Abu El Gharadig gas field in the Western Desert was discovered
in 1971 by AMOCO. It was developed in 1976 and a separation
facility with a capacity of 3.5 million standard cubic meters
(MSCM) has since been constructed. A 24 inch pipeline runs to
Dahshour where a portion of the gas is treated to separate LPG
and condensate. The remaining gas continues on to Helwan
where it is distributed to various consumers.

Major consumers connected to this gas field are:

Iron and Steel compleyx in Helwan

Helwan Cement

Torrah Cement

Qaqmiya Cement

El Tebin Gas Turbine Power Station

Heliopolis Gas Turbine Power Station

Helwan Gas Turbine Power Station®

Sigwart

- Domestic consumers at Helwan, Maadi, Heliopolis and Nasr
City

- Suez Fertilizer

A\
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Production from Abu El Gharadig gas field has been maintained
at about 3.5 MSCM/Day to date, :

Abu Madi:

The Abu Madi field in the Lower Delta (North Delta) is the
oldest and largest production gas field in Egypt. Discovered
in 1967 by ENI and developed in 1975, this field produced 3.5
MSCM/Day until 1984,

In 19685, with the addition of a new processing plant, output
was increased to about 5.5 MSCM/Day and is expected to reach
6.8 MsSCM/Day in early 1986,

A 12 inch pipeline and a 22 inch pipeline supply gas to Talkha
where it is distributed to the following consumers through a
28 inch pipeline:

Talkha Fertilizer Plant

Shoubra E1 Kheima Thermal Power Station
Taikha Gas Turbine Power Station
Mehalla Spinning and Weaving Campany

El Nasr Dying Company

A 28 1inch branch fram this line at Tanta is now under
construction to supply the Mahmoudia and Damanhour power
stations fram Abu Madi.

Abu Qir:

The Abu Qir field is an offshore field northeast of
Alexandria. This field was discovered in 1969 by Philips
Petroleum and was later developed by EGPC in 1979 to produce
3.5 MsCH/day. A 12 inch, 57 Kilometer pipeline transfers the
gas from the field to the mainland. The gas pipeline network
with the addition of a new processing plant, will increase the
output to 6.8 MSCM/Day in early 1986,

Major Consumers connected to this field are:

- Abu Qir Fertilizer

- Siouf Gas Turbine Power Station

- . Mahmoudia Gas Turbine Power Station
- Damanhour Thermal Power Station

- Abu Qir Thermal Power Station
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Two additional major consumers are expected to be added in
1986/1987. They are the Dikheila steel complex and the
petrochemical complex in Amireya.

Gulf of Suez:

With the legislation prohibiting flaring of associated gases,
most gases in the Ras shoukeir areas of the Gulf of Suez are
being collected for industrial and power generation
consumption.

Until 1985, production was only 1.7 MSCM/Day. However, a
project is underway to boost production to 4.2 MSCM/Day in
1986.

The gases collected are supplied through a 16 inch, 265 km
pipeline to Suez and Ismailia.

Major consumers connected to tne Gulf of Suez fields are:

Suez Cement

Suez Fertilizer

Attaka Thermal Power Station

Abu Sultan Thermal Power Station

Ras Shoukeir - Mostorod Crude Oil Line - Pumping Station
Suez and El Nasr Refineries Suez

National Gas Grid:

Contracts have been awarded for construction of a national yas
grid. The grid will have a master control center in Cairo and
dispatch centers in the Delta, Alexandria, and Suez.

Gas is gradually being supplied to most households in the
greater Cairo area. Helwan, Maadi, Nasr City, Heliopolis, Ein
Shams, and the Kouba Garden districts now have gas piped to
households. Work will begin soon on extension for the system
to Mohandessin, Dokki, and Giza in anticipation of the time
when sufficient gas will be available to provide all of
greater Cairo with piped gas. Around 1990, the GOE plans to
provide Alexandria households with piped gas.
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Gas Pipelines:

Egypt currently has four major gas pipelines:

1. cairo is linked to Abu Gharadig (the AMOCO western desert
gas gathering facility) through a 24 inch pipeline,

2. Abu Qir is linked to the Abu Qir fertilizer plant and Kafr
El Dawar and Damanhour power plants.

3. Ras shoukeir is linked to Suez by a 16 inch pipeline with
a 120 mm cubic foot per day capacity.

4, Suez is linked to Cairo with a 10 inch pipeline which can
carry 30 million cubic feet of gas per day.

In addition, a new pipeline is under construction to link
Tanta with Damanhour., When the line is complete, in 1-2
years, EGPC will have increased ability to distribute gas
supplies to Jocations where it is needed.

Gas Field Development:

Known gas fields, which are currently being evaluated and/or
developed, are: ~

. North Abu Qir offshore gas field is currently being
developed to produce 3.5 MSCM/day during 1985,

. Temsah G=s field is being developed by EGPC to produce 3.4
MSCM/day in 1986,

. Tina off shore gas field, north of Port Said is being
evaluated.

+ Quantara gas field west of the Suez canal in the Eastern
desert is being developed to produce 0.8-1.4 MSCM/day in
1986.

. Abu Sinan gas field in the Western desert is being
developed and tied to Abu Gharadig facilities to produce
1.0 MsCM/cay in 1985,

. Galal El Zeit gas field in the Gulf of Suez, close to the
Sinai Penninsula shore, is planned to supply Sinai with
its natural gas needs,

. Bedhr Eldin gas field in the Western desert is being
developed by Bapetco to produce 1 MSCM/day by 1988,

a\
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Natural gas is sold to EEA at a price of LE 13.8 per thousand
 aubic meters. Natural gas has a heating value of 9545
Kcal/M3. EEA utilizes their natural gas allocation to fuel
their gas turbines and boilers for their steam turbines. The
electrical utility industry has been the largest consumer of
natural gas over the past years, The GOE's allocation of
natural gas for future utilization places the electrical
utility behind residential heating and cooking and )
petrochemical (fertilizer) plants. Historical consumption of

natural gas is summarized in Table/G~7.

TABLE -G-7

CONSUMPTTON OF NATURAL GASES
(Million of Cubic Meters)

1982 1983 1984
Electricity 1108 48% 1463 49% 1954 50%
Industry : 973  42% 1308 43t 1501 39%
Housing 211 10% 248 8% 370 10%
Petroleum - 46 1%
Total 2292 3019 3871
Source: EGPC Annual Reports
TABLE G-8
POWER STATION CONSUMPTION OF NATURAL GAS
(Million of Cubic Meters)
1982 1983 1984
Steam Turbines 141 13% 136 9% 326 17%
Gas Turbine 977 87% 1327 91% 1628 833%
Total 1118 100% 1463 100% 1954 100%
Consumption per day 3.1 4.0 5.4

Source: EGPC Annual Reports
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EEA and EGPC have signed a Technical Agreement which sets
forth the allocations of natural gas for power station during
the period 1985 through 1995, The total natural gas
allocation is summarized in Table/G-9.

TABLE G-9

ALLOCATION OF NATURAL GAS DELIVERY TO POWER PLANTS
(Million of Cubic Meters per Day)

Year 85/86 86/87 87/88 88/89 89/90
Quantity 12.8 12.6 11.3 14.8 13.8
Year 90/91 91/92 92/93 93/94 94/95
Quantity 12.6 13.2 13.2 13.9 - 13.9

Source: BEGPC Annual Reports

Based on EEA present natural gas usage and the natural gas
allocation for future years, EEA performed a study to identify
how EEA could best utilize the natural gas allocated to them
for their gas turbines and steam turbines. The study has
verified that there will be sufficient gas to operate the four
units at the Shoubrah El Kheima Thermal Power Plant at their
full capacity (an RP and Covenant of Project 263-0030),
operate the planned combined-cycle plants at Talkha and
Fareskur, operate 900M¥ of gas turbines an average of 2000
hours per year, and operate some 1700MW of steam turbine
capacity dual fired, i.e. equivalent amounts of mazout and
natural gas. Should addit.unal gas become available, it will
be used in those units equiped for gas firing. Future
allocations of gas will be prioritized, with combined-cycle
plants having the highest priority, followed by steam and gas
turbines.

/\\p
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HYDRO

The hydroelectric energy potential of the Nile River between
Sudan and Cairo is theoretically about 14 billion kwh
annually, based on a drop in river level fram Lake Nasser to
Cairo of approximately 100 meters and an average water flow of
80 billion cubic meters. The present hydro facilities at
Aswan, the High Dam and Aswan I generate, in a normal year,
approximately 10.5 billion kWwh. The Aswan II hydro facilities
-are expected to produce-an additional 1.7 billion kWh per
year. Contemplated hydro generating facilities at Esna, Nag
Hammadi and Assiut could produce 1.1 billion kWh per year.

The theoretical hydro potential of the Nile River below Cairo
is 9 billion kwh based on a drop in river level of 70 meters.
Practical development would be substantially more difficult
and the economic benefits decidedly less attractive due to the
diminished water flow resulting from the many water diversions
into irrigation canals. Therefore, further development of
hydro energy fram the Nile is limited.

DOMESTIC COAL

The only identifiable coal reserves in Eqypt are located at
-the Maghara-Coal -Mine-in the-Sinai peninsula. The workable
reserve is estimated at 35.6 million tonnes. Plans are
underway to develop this mine to produce 600,000 tonnes/year
by 1987. The coal may be used to supply a part of the fuel
requirements of one of the proposed thermal power stations.
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BEGYPTIAN ELECTRICITY AUTHORITY
EXISTING GENERATING STATIONS
(December 31, 1985).
Units Capacity (MW) Fuels
Plant Type No. MW Design Available* Burned**
Upper Eqvpt Zone
High Dam Hydro 12 175 2100 1823(1) -
Aswan Dam I Hydro 7 46 -
Hydro 2 11.5 345 267(2) -
Aswan Dam II Hydro 3 67.5 202 202 -
Assiut Steam 3 30 90 85 M
El Fayoum Gas Turbine 1 20 20 16 NG/S
25 2555 2393
Cairo Zone
Cairo North Steam 2 10) M
Steam 1l 20) M
Steam 2 30) 100 74 M
Cairo North Gas Turbine 1 23 23 15 NG/S
Cairo South Steam 4 60 M
Steam 2 7.5) 255 199 M
Cairo East Gas Turbine 2 23 46 41 NG/S
Cairo West Stéam 4 87.5 %50 309 M
El Tebbin Steam 3 15 45 42 M
El Tebbin Gas Turbine 2 23 46 41 NG/S
Helwan Gas Turbine 5 24 120 105 NG/S
Heliopolis Gas Turbine 3 12.5 37 15 NG/S
shoubrah El Kheima Steam 3 315 945 730 NG/M
Wadi Hot Gas Turbine 3 33 100 100 NG/S
37 2067 1671
Delta Zone
Talkha Steam 3 12.5) M
Steam 3 30) 128 120 M
Talkha Gas Turbine 8 24 192 176 NG/S
Damanhour Steam 2 15) M
Steam 3 65) 225 115 M
Damanhour Gas Turbine 4 25 100 100 NG/S
Kafr El Dawar Steam 3 110 32 181 M
Mahmoudia Gas Turbine 4 50) NG/S
Gas Turbine _8 24) 392 319 NG/S
38 1367 1011



Alexandria Zone
Abu Qir

Abu El1 Matamir
El Max
Karmouz
Karmouz

Siouf

Siouf

Canal Zone
Abu tan
Ataga
Ismailia
Port Said
Shabab
Suez

suez

** pPuel Burned

Steam
Gas Turbine
Gas Turbine
Gas Turbine
Steam
Gas Turbine
Steam
Steam
Gas Turbine
Gas Turbine

Steam
Steam
Gas Turbine
Gas Turbine
Gas Turbine
Steam
Gas Turbine

Total

NG - Natural Gas

M - Mazout
S - Solar
NP - Naptha

summary

Upper Egypt Zone
Cairo Zone
Delta Zone
Alexandria Zone
Canal Zone

Total

Installed Capacity

Mix by Type

N
U'JO\HNNN#N!—"—‘&

(-
l\Jh‘h-th)F‘h)hJ

[
-3
wn

150
20
20
14
16
12.5
26.5
30)

.. 24)

33)

150
150
20
20
33
25
17

600

SUMMARY OF INSTALLED CAPACITY

Gas
Steam No. Turbine No.
Capacity Units Capacity Units
90 3 20 1
1695 21 372 16
683 14 684 24
777 12 316 13
850 9 197 _8
4095 59 1589 62
49% 19%

Hydro

g

2647

32%

296

14
22

34
140

526
450

No.
Units
24

N

24
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NG/M
NG/S
NG/S
NP/NG/S

NG/S
NG/S

NG/M
NG/M
NG/S
NG/S
NG/S

Total
Capacity Units

No.

2757 28

2067 37
1367 38
193 25
1

8331 145

100%

A4
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SUMMARY OF AVAILABLE CAPACITY
Gas
Steam No. ‘Turbine No. Hydro No. Total No.
summary Capacity Units Capacity Units Capacity Units Capacity Units
Upper Egypt Zone BS 3 16 1 2292 24 2393 28
Cairo zZone 1354 21 317 16 - - 1671 37
Delta Zane 416 14 595 24 - - 1011 38
Alexandria Zone 330 12 191 13. - - 521 25
Canal Zone 813 9 136 8 - - 949 17
Total 2998 59 1255 62 2292 24 6545 145
Percent Installed '
Capacity Available 73% 79% 87% 79%
Available Capacity
Mix by Type 46% 19% 5% 100%

*

(1) Based on eleven (1l) units available for operation and capacity
limited by available net head. .

(2) Capacity limited by available net head.
Capacity Available from Gas Turbines based on Winter temperatures

Source: EEA Monthly and .Annual Reports

-3
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EGYPTIAN ELECTRICITY AUTHORITY
FUEL, CONSUMPTION BY TYPE OF FUEL
MAZOUT |,
MAZOUT SOLAR NAPTHA NATURAL FURNACE BQUIVALENT
YEAR (1000 TON] [1000 TON] {1000 TON] GAS [M3] Gas [M3) {1000 TON)
1965 1145.6
1966 1227.0 (1227.0)
1967 1226.6 31.5
(34.7, (1261.3)
1968 1035.5 20.5 (1057.8)
1969 812.7 37.6
(41.4) ( 854.1)
1970 741.7 46.9
(51.6) ( 793.3)
1971 769.2 56.8-
(62.5) ( 831.7)
1972 770.7 15.6
- (17.2) ( 787.9)
1973 782.6 20.7
(22.8) ( 805.4)
1974 826.5 20.8
(22.9) ( 849.4)
1975 1049.3 10.9
(12.0) (1061.3) +
1976 1251.7 3.1 3.3
(3.2) (3.6) (1258.5)
1977 1509.2 12.5 20.7
(13.0) (23.0) (1545.2)
1978 1693.9' 32.7 20.6
(33.7) (22.9) (1750.7)
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MAZOUT
MAZOUT SOLAR NAPTHA NATURAL FURNACE BQUIVALENT
YEAR  [1000 ToN]  [1000 TON]  [1000 ToN]  GAS [M3] Gas [M3] [1000 ToN]
1979 2036.8 116.5 1 36.6 108X106
(121.2) (40.6) (98X2) (2296.7)
1980 2004.4 219.9 62.7 668x106 227.9%106
(228.6) (69.3) (607.3) (26.0) (2935.€)
1981 2295.5 458.1 67.3 853x106 37.6x106
(476.4) (74.4) (775.3) (3.5) (3625.1)
1982 2709.0 584.4 68.4 1101x106 10.9x106 _
(607.8) (75.6) (1001.4) (1.0) (4394.8)
1983 3160.0 745.0 69.0 1430%106 Coal
(775.0) (76.4) (1300,0) {1000 Ton) (5311.4)
1984 3339.2 890.8 47.3 1934 19.9
(926.4) (52.3) (1758.2) (16) (6092.1)
Mix (%) 55% 15% 1% 293 - 100%
1985 3647.4 464.6 24.5 2811 26.7
(483.2) (27) (2555) (21.5) (6734.3)
Mix (%) 54% 7% 1% 38% - 100%

( ) denotes Mazout equivalent

1 ton solar = 1.04 ton mazout equiv.
1000 m3 NG = 0.91 ton maz-ut equiv.

1000 n3 F.G. 0.94 ton mazout equiv.
1 ton naptha 1.11 ton mazout equiv.
1 ton coal = 0.8 ton mazout equiv,

Heating value of Fuels

Mazout = 9,806 kilocalories/Kg
Solar = 10,000 kilocalories/Xg
Natural Gas = 9,545 kilocalories/m3
Naptha = 10,400 Kilocalories/Kg

Source: EEA Annual Reports
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PROJECT COST ESTIMATE
S T
The project cost estimate is summarized below in Table I-1.

TABLE I-1
SUMMARY OF COST ESTIMATE
Foreign Local

Exchange Currency
(Dollars-Millions) (Pounds~Millions)

Consultant Services 2.5 0.7
Equipment w/Spare Parts 38.6 -
Gas Turbine Upgrading 3.2 -
Materials and Installations 6.5 13.3
Contract Audit 0.1 -
Contingency (Physical) 4.7 2.3
Contingency (Price) 9.4 3.7

$65.0 LE 20.0

The project cost estimate above was developed from the Ebasco
feasibility study cost estimate. The Ebasco estimate was based on
two 45 MW steam turbines and did not include modification of the gas
turbines. The Ebasco cost estimate is summarized in Table I-2.

TABLE I-2 ‘
SUMMARY OF EBASCO COST ESTIMATE
Foreign Local

Exchange Currency
(Dollars-Millions) (Pounds-Millions)

Consultant Services 2.8

Equipment w/Spare Parts 33.6
Materials and Installations - 22,2
Contingency (Physical) 4.8 3.7
Subtotal 41.2 25.9
Contingency (Cost) 10.1 4.3
Total $51.3 LE 30.2
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The contractors estimated cost for the gas turbine uggrading and
steam turbine size upgrading from 45 MW to 55 MW is $9 million,

USAID has adjusted the Ebasco estimate to incorporate:

The Ebasco feasibility study cost estimate. is included. in this Annex.

The estimated additional cost of $5 million for the large
capacity turvine generators, HRSG's and plant auxiliaries, A
scaling formula was utilized for this cost adjustment. The
scaling factor was 1.15.

The estimated cost of $3.2 million for v_grading the eight gas
turbines (a propriety procurement) was based upon the
proprietory contractors estimate of $400,000 per gas turbine.

The estimated cost of materials and installation labor which
Ebasco assigned as a local currency cost has been allocated
between dollars and LE based on utilization of partial
Egyptian labor and use of local materials i.e. crush stone,
foundation piling and reinforced steel and actual sources of

Jaterial and construction labor,

Consultant services costs were allocated to both U.S. dollar
and LE based on partial Egyptian staffing.

on pages 3 thru 7.

g
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EXHIBIT 8 Sheet 1 of 5

CAPITAL INVESTMENT ESTIMATE
SUMMARY

1. US ORIGIN EQUIPMENT (Incl Shipment and Contingency)

HEAT RECOVERY STEAM GENERATORS 14,950,000
STEAM TURBINE-GENERATORS 9,890,000
WATER TREATMENT 720,000
OTHER EQUIPMENT 11,360,000
SPARE PARTS FOR 5 YEARS 1,446,000

$38,366.000
2, EGYPTIAN ORIGIN MATERIAL $7,860,000
3. INSTALLATION BY EGYPTIAN SUB-CONTRACTORS $12,100,000

4. A-E SERVICES
ENGINEERING AND DESIGN $2,270,000
CONSTRUCTION MANAGEMENT  540-,000 $2,810,000

Total $61,136,000

Sec summary sheet pricing.breakdown for details

0952v /



EXHIBIT 8
CAPITAL INVESTMENT ESTIMATE
SUMMARY SHEET PRICING .BREAKDOWN

1. US ORIGIN EQUIPMENT

HEAT RECOVERY STEAM GENERATORS
Composite of Vendor Base Prices
Allowance for Bypass Dampers
Freight to East Coast Port
Ocean Transportation
Delivery to Jobsite
Supplemencs, Vendor Field Representation

SUBTOTAL
CONTINGENCY

ESTIMATED SUPPLY COST

STEAM TURBINE-GENERATORS
Composite of Vendor Base Prices
Freight to East Coast Port
Ocean Transportation
Delivery to Jobaite
Supplements, Vendor Field Representation

SUBTOTAL
CONTINGENCY

ESTIMATED SUPPLY COST

0952v
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$10,200,000
240,000
560,000
1,080,000
180,000
740,000

$13,000,000
1,950,000

$14,950,000

$8,000,000
100,000
129,900
20,000
360,000

$8,600,000
1,290,000

$9,890,000



EXHIBIT 8
CAPITAL INVESTMENT ESTIMATE
SUMMARY SHEET PRICING BREAKDOWN

1. US ORIGIN EQUIPMENT (Cont'd)

WATER TREATMENT EQUIPMENT
Composite of Vendor Pricing
Ali Transportation Costs

SUBTOTAL
CONTINGENCY

ESTIMATED SUPPLY ‘COST

OTHTR EQUIPMENT (Incl all transportation costs)
Intake Equipment, Circ Water Pumps & Motors
Steam Turbine-Generatar Building Bridge Crane
Gas Turbine Service Bridge Gantry Crame
Process Pumps & Motors, Service }umps & Motors
Condensers, Deaerators, Other Heat Exchangers
Compressed Air Plant o
-Discharge Treatment Equipment
Instrumentation Equipment
Electrical Equipment and Wiriap System

SUBTOTAL
CONTINGENCY

ESTIMATED SUPPLY COST
SPARE PARTS FOR 5 YEARS BASED ON BASE PRICE OF EQUIPMENT

(428,920,000)
TOTAL ESTIMATED SUPPLY COST

0952v

ANNEX I
Page 5 of 7

Sheet 3 of 5

$600,000
30,000

$630,000

90,000

$720,000

$1,250,00C
300,000
380,000
920,000
1,750,000
210,000
110,000
100,000
4,860,000

$9,880,000

1,480,000

$11, 360,000
1,446,000

$38,366,000
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EXHIBIT 8 Sheet 4 of 5
CAPITAL INVESTMENT ESTIMATE
SUMMARY SHEET PRICING BREAKDOWN
2. EGYPTIAN ORIGIN SUPPLY
Crushed Stone-Yard Surfacing, Roads, Earthwork L.E. 360,000
Foundation Piling 990,000
Reinforced Concrete - Concrete Materials, 1,960,000
Reinforcing Steel, Embedded Metals

Structural and Miscellaneous Steel 1,950,000
Buildings - Architectural, HVAC, Plumbing, Lighting 1,090,000
Piping - Process, Service, and Circulating Water 1,390,000
Insulation and Lagging - Equipment and Piping 670,000
Paint and Coatings 110,000
SUBTOTAL L.E. 8,520,000
CONTINGENCY 1,700,000
ESTIMATED SUPPLY COST L.E. 10,220,000
u.s. $7,860,000

0952v (Z
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EXHIBIT 8 Sheet 5 of 5
CAPITAL INVESTMENT ESTIMATE
SUMMARY .SHEET PRICING BREAKDOWN
3. INSTALLATION BY EGYPTIAN SUBCONTRACTORS
Direct Installation (1,060,000 workhours) L.E. 6,330,000
Temporary Construction Plant and Equipment 5,070,000
Indirect Installation - Temporary Requirements 2,280,000
Provided for all Subcontractors
.SUBTOTAL L.E. 13,680,000
CONTINGENCY 2,050,000
ESTIMATED INSTALLATION COST L.E. 15,730,000

U.S. $12,100,000

4. A-E/CM SERVICES

Engineering and Design- 2,270,000

Construction Management 540,000

ESTIMATED SERVICES COST $2,810,00"
~ 0952v
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Prajezt Title & Nusber:

PROJ ECT DELIGN SUANARY
LOGICAL FRANEYQSY

TALKHA COMBINED-CYCLE POWER GENERATION PLANT = 263-0196

Lile of Project:

From FY _86 wFy__ 89

Tatal U. S. Funding $65 MILLION
Date Prepored: JU*E_WEE_

“NARRATIVE SUMMARY

|

O3JECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Progrom er Sector Goal: The brooder objective te
which this project conrributes: (A-1)

Tu efficiently increase and.

improve power electric power
supply in Eqypt.

Measures of Gool Achievement: (A-2)

1., Saving of domestic petroleum
or natural gas that could be
exported,

2. The amount of fuel consumed
per Kw generated by the
entire system will be reduced.

1.

N wN
.

(A-J) .

EGPC Annual Reports

MEE Records

EEA Anntial Reports

‘EEA lonthly Operating Reports
EEA Plant Operating Reports

Assumptions lor achieving goal targets: (A-4)

1. The GOE places high priority
on increasing efficiency of
power generation
infrastructure, as well as
increasing electric power
generuted.

2. The GOE also wants to save as
much exportable fuel as
possible by implementing
energy conservation measures
and developing renewable :

SRAL - EOULr AL,

Preject Pw.pnn: {B-1)

To increase the efficiency of the
Egyptian Electricity Authority
existing gas turbine generating
facilities by recycling otherwisa
wasted heat energy.

Conditions that will indicate purpese has been

ochieved: End-of-Project starus. {B.2)

1. Talkha gas turbine generating
plant will be fully
operational and will be
producing an additional 106 MW
of energy per year with no
additional fuel consumption.

2, The combined-cycle plant will
be staffed by trained .
operators and maintenance
personriel.

(8-
1.

Examination and inspection of
the completed combined-cycle
addition. !
Provisional acceptan
certificate issued.

Assumptions Tor cchieving purpose: (B-4)

The GOE considers this project an
energy onnservation project
(through freeing up fuel, for
export or other uses, that would
have had to be used to generate
the same amount of MA generated by
‘ this project. The GOE also is

interested in replication of this
energy-efficient, cost-effective
technology.

Project Cutpws: (C-1)

XA 110 ki combined-cycle add-on
plant installed at the Talkha gas
turbine plant and existing gas
turbine facilities upgraded.

Magaitude of Outpute: (C-2)

1. Two S5 M4 steam turbine
generators installed,

2.. Eight heat recovery steam
generators installed,

3. Associated auxiliary equipment
and controls installed.

4. Existing 220 KV substation
expanded.

5. Existing eight gas turbines
upgraded to improve cutput and
efficiency.

Contractor Monthly Reports
Consultant Monthly Reports
Inspection and examination of
the works

Assumptions for achieving outputs: (C.d)

1. GOE will provide all local
currency required to carry out
the project

2. Required rights of way,
property and permits required
for pecforming the
installation work will be
provided by the GOB in a
timely manner,

Project Inputs: {D-1)

1. Coatract for providing
conceptual design parameters
and detzailed cost estimate;
will also assist EEA in the
negotiation, administration,
monitoring and supervision of
the construction contract of
the add-on plant.

2, Contract for the detailed
design, supply and
installation of equipment,
testing and startup of the

Plan

lmplemeniciion Target (Typs ond Quoatity) (D-2}
1. AID Pinanced Inputs (Dols 000}
a. Technical Assistance 4,000
b.?Cocnstruction 56,000
c. Other 5,000
Total 65,0
2. GOE contribution LE 20 miflion

Review of contracts
Reviewing factory inspection
and shipping reports for
equipment and material
Progress reports

Visuval inspection

Evaluation and project
corpletion reports.,

Assumptions lor providing inputs: (D-4)

1. Initial conditions Precedent
of Grant Agreement Amendment
will be met in a timely manner

2. Review and approval of
contracts, invoices and other
project ducumentation will be
expeditiously performed by the
GOE

abw
£ X3ANNY
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UNITED STATES AGENCY for INTERNATIONAL DEVELOPMENT
CAIRO, LGYPT

. ¢/ Awericesn Eubassy
5 Latin America Street
Gacden City, Cairo

NDV 27 1985

Eng. Abdal Hamid El1 Sayyad
Chairman

Egyptian Electricity Authority
Nasr City, Abbassia

LCairo, Eqypt

Dear Sir:

We have recently discussed with your representatives prospects for AID
funding of the Talkha Combined-Cycle activity. I am pleased to advise
you that AID,  in consultation with the Ministry for Planning and
International Cooperation, shares the priority which EEA attaches to the
Combined-Cycle activity. We are planning, accordingly, to develop the
Project for funding during the current U.S. £iscal year and are currently
working with EEA on necessary documentation. We are hopeful of executing
the Project Agreement in ‘February *of 1986. We estimate funding
requirements, over life of project, at $65 million (from AID) and L.E.20
million (from your Government).

You have -also requested our views on the . appropriate contracting
procedure (competitive vs. non-competitive) for the necessary engineering
consulting services and construction services/equipment procurement. I
am pleased to enclose an analysis, as seen by AID, of these questions.
This analysis is offered as a conceptual approach, rather than in direct
response to the proposal of any particular company.

You will note that, as we see it, there are various options, with
advantages and disadvantages to each. It would, of course, be both
possible and normal to obtain all necessary services and equipment on the
basis of full competition. We do note, however, that there are major
potential foreign exchange earning opportunities to, the Government of
Egypt should these contracts be awarded non-competitively.

Also, we have analysed at your request the "turnkey" vs. other methods' of

construction and equipment supply. Our analysis in this respect is also
attached.

A
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I would suggest that, as the next step in developing this Project for AID
funding, you write me with your stated preference for: (a) "“turnkey" vs.
other construction/equipment contracting methods; and (b) competitive vs.
non-competitive procurement for the necessary contracts. To the extent
that you prefer non-competitive procurement, please indicate your
preferred  contractors, by name, with  appropriate  supporting
justification. We would then assess your stated preferences in terms of
AID contracting procedures and, in  consultation with your
representatives, would settle upon a procurement plan for the Project.

We look forward to working with you on this inportént.undertaking.

Sincerely,

Nuedoo 1 d)

Frank B. Kimball
Director

Attachments:
Annexes:
Annex 1 - Description of Project
Annex 2 - Options re: Procurement of Consultant Engineering
Services
Annex 3 - Options re: Form of Contract for Construction
Services and Equipment Procurement
Annex 4 - Contracting Options: Implementation SChedules

Annex 5 - Summary of Annexes 1 through 4

cc: H.E. Minister of Electricity & Energy, w/Annexes
MPIC:AAZaki, w/Annexes
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ANNEX 1

TALKHA OOMBINED-CYCLE ADDITION

Eight General Electric combustion turbines were installed at the
Talkha site in 1979. Each unit is designed to supply a nominal 24
M4 to the EEA power system. The combustion turbines can be fueled
by either natural gas or kerosene (No. 2 oil known in Bgypt as
Solar) .

The combustion turbines, when in operation, draw air into a
conpressor which compresses the air{ and delivers'the air at high
velocity, to ten -combustion chambers located around the periphery: ef
the turbine where the fuel is mixed with the air and ignited,
heating the air and combustion products to approx:mately 1900° F.
The heated air containing combustion products, at high pressure, is
channeled to the turbine where it passes through the turbine vanes
to rotate the turbine and gear-coupled generator to produce
electrical energy. The heated air and combustion products, having
passed through the turbine, are exhausted at high velociity to the
atmosphere still possesing substantial thermal energy with exhaust
gas temperatures <J~ove 900° F.

Substantial energy can be recovered from the combustion turbine
exhaust gasses and used to produce additional electric energy. The
exhausted gasses are diverted into a heat recovery steam generator
(boiler) where the thermal energy of the exhaust gasses converts
water to steam which.is discharged through:a steam turbine coupled
to a generator to produce the additional electrical energy. The
steam exhausted from the steam turbine is condensed to water and
returned to the boiler for reheating to produce steam.

When a gas turbine cycle is integrated with a steam turbine cycle,
the resulting system is commonly referred to as a Combined-Cycle. ‘A
Combined-Cycle plant can generally produce 50 percent more energy
than would be possible with combustion turbines alone. This
additional energy is produced without the consunption of additional
fuel. The Combined-Cycle heat rate (efficiency) is -comparable to
the most efficient steam driven power generating plants.

In the Combined-Cycle plant, the combustion turbines exhaust into
the heat recovery steam generators rather than the atmosphere
resulting in a slight reduction in gas turbine efficiency due to the
higher turbine back pressure. The normal practice of boiler
feedwater, heating to achieve optimum efficiency, common in
conventional steam turbine cycle design, is not utilized in the
Combined-Cycle so that the maximum energy conversion can be achieved
from the exhaust.gasses.
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EEA's National Energy Control Center determines automatically and
instantaneously the optimum generation to meet customer requirements
and the allocation of the generation betwsoen the generating units to
achieve the most economical operation for the EEA system. In
meeting load requirements, those generating units having the lowest
production costs are loaded first followed next by generation
assignments in the order of ascending production costs with those
units having the highest prodyction costs being utilized for the
minimum period of time. Drr Hamdy . El  Shaer, Deputy
Chairman-Operations reports that it is EEA's intent to operate the
Combined-Cycle Addition at Talkha as a base loaded plant next in
order of loading to the hydro generation but before the new base
load gas fueled ‘generation at Shoubrah E1 Kheima, Abu Qir and Abu
Sultan thermal power stations and thereby realize the maximum
benefit from the combined-cycle Plant's efficiency and 1low
production costs which will minimize the operation of those units
with the highest production costs. The estimated 775 million kwhrs
of energy produced by the Talkha addition will displace generation
from gas turbines fueled by Solar (kerosene) fuel having the highest
production costs which will result in a net savings in Mazout oil
consumption of 2.3 million barrels per year with a estimated foreign
exchange value of $59 million based on the international market
Price of Mazout of $25.40 per barrel.

Attachment 1: Plant Capacity and Fuel Saving
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ANNEX 1
Attachment 1
TALKHA COMBINED-CYCLE ADDITION
PLANT CAPACITY AND FUEL SAVINGS
Talkha Combined Cycle Plant Capacity: Per Unit Plant
Gross Gas Turbines Upgraded Output =104,000 KW . 208,000 kW

(4 @ 26,000 kW)

Derating for C/C Operation-2,45% = 2,548 kW 5,096 kW
Net Gas Turbine Cutput =101,452 kW 202,904 kw
Steam Turbine - 1 @ 55,300 kW = 55,300 kW 110,600 kW

Gross Output =156,752 kW 313,504 &

Auxiliary Power = 2,230 kW ' 4,460 kW

Net Plant Output of Combined Cycle Plant =154,522 kW 309,044 kw

Fuel Savings - Combined Cycle versus Simple Cycle and System Dispatch

Combined-Cycle Plant Fuel Requirement:
Combustion Turbine:

208,000 kW x 3021 kCal/kWhr x 7008 hrs/year x Bbl/1.46 x 106 kcal = 3,016,166 bbls./Yr.

Steam Turbine:

110,600 kw = 0 bbls.

Total Fuel Required for Output of 309,044kW Combined Cycle Plant
= 3,016,166 bbls./Yr.
Tal¥ha Simple Cycle Existing Gas Turbines Fuel Utilization:
197,760kW % 3112 kCal/kWhr x 7008 hrs/year x bbl/1.46x106 kcal = 2,954,060 bbls./¥r.

Additional Energy Requu:ed from EEA System to Equal Output of Capacity of Upgrade
Combined Cycle Plant:

111,284kW x 4491 kCal/kWhr x 7008 hrs/year x bbl/1.46x108 kCal = 2,398,927 bbls./Yr.
I
Total Fuel Required Without Combined Cycle Plant Equivalent Generation:
= 5,352,987 .bbls./Yr.

Fuel Savings from Combinea-iycle Operatxon is 5,352,987 bbls/Yr. - 3,016,166 bbls./Yr.
‘2,336,821 bbls./Yr.

Potential Foreign Exchange earnings = $59,355,253*

*Heavy Crude price $25.40/bbl. {


http:Bbl/1.46
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ANNEX 2

TALKHA OOMBINED-CYCLE ADDITION
CONSULTING ENGINEER OPTIONS

The Talkha Combined Cycle Addition project will require the services
of a Consultant Engineer to assist EEA in contracting for and
overseeing construction.

Five options are available for obtaining consultant services:

Option A: Utilize an IUC contractor for the preparation of the IFH
including technical specifications and construction cost
estimate for two-or more supply/install contracts and
assist EEA in evaluation of bids and awarding of
contracts; and in parallel, compete the Consultant
Services for construction supervision.

Option B: Utilize an IQC contractor for the preparation of an RFP
including technical specifications and construction cost
estimate for a Turnkay contract and to assist EEA in
proposal evaluation and contract .negotiation and in
parallel, compete the Consultant Services for design
‘review, contract and construction administration.

Option C: Utilize an IQC contractor for the negotiation of a Turnkey
(single-responsibility) contract and in parallel, compete
the Consultant Services for design review, contract and
construction administration.

Option D: Competé Consultant Service for project design and
. implementation services. '

Option E: Waive competition for the procurement of A/E services and
authorize EEA to negotiate with a sole source for project
design and implementation services.

Each of the above options is further reviewed below and the
advantages and disadvantages of each option are identified.

Option A: The use of an IQC contractor to prepare two or more IFB's
including technical specifications and assist EEA in bid
evaluation and contract negotiations would require 17
months. IQC Work Orders limit IQC services normally to .
four months. This Alternative would require repetitive
IQC Work Orders which is clearly not the intent of the I1QC
Contract.

i\
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Option B: The use of an' IQC contractor to prepare an’RFP including
technical specifications and assist EEA in proposal
evaluation and contract negotiations would require 13
months. IQC Work Orders limit IQC services normally to
four months. This Alternative would require repetitive
IQC Work Orders which is clearly not the intent of the IQC
Contract. ‘

Option C: The use of an IQC contractor to negotiate a turnkey
contract based on the GE proposal would - require four
months: A single IQC Work Order would be required. At
the same time an A/E would be competitively selected to
assist EEA in design review, contract and oonstruction
administration. [The Electric Utility- IQC is Laramore
Douglass & Popham who would use the services of .Gilbert
Commonwealth Inc. for the assignment. ]

The IQC would:

(1) Review over a one month period the feasibility study and
other relevant documents to establish the acceptability of
the technical proposal and define the technical
modifications to meet the requirements of EEA.

(2) Przpare an engineering cost » estimate for the

Combined-Cycle addition = at Talkha consistant with
technical specifications.

(3) Over a three month period, assist EEA in the negotiation
of a Turnkey contract for the Combined-Cycle addition.

The A/E when selé.cted would:
(1) Review‘ .and approve Flesign drawings
(2) Provide contract administration
(3) Provide construction super'vision ,

(4) Provide project management for multiple supply and
construction contracts,

(S) Monitor and review the Combined-Cycle addition stact-up
and testing.

(6) Prepare and oversee the training program for operation and
maintenance staff.
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(7) Assist EEA in the selection, ordering, stocking and

inventory control of spare parts.

Advantages:

IC would subcontract work to Gilbert Commonwealth Inc.,
the A/E for the original Talkha project.

IQC subcontractor would begin work immediatzly.

IQC subcontractor assistance to EEA in contract
negotiations would not disqualify consultant from future

WO K

A/E services for design review, contract and construction
administration would be competed.

AID Direct Contract for IQC services through the
procurement phase with Host Country contract for A/E
services ' for design review, contract and construction
administration.

Disadvantages:

Option D:

Change from IQC to A/E following turnkey contract

‘execution could result in loss of cont1nu1ty, amblgulty,

delays; claims and excess costs in design review and
project adnu.mstratlon if A/E des:.gn philosophy different
than IQC.

Initial design approvals would be required before
Consultant Engineer contracted and could result in delays.

The competltlve selection of .a A/E according to normal AID

. procedures would require 12 months (Attachment ).

The A/E would:

(1)

(2)

(3)

(4)

Prepare Preliminary Design of Combined-Cycle Addition and
constructicn cost estimate.

Prepare either RFP for turnkey installation or IFB's and
technijcal spec1£1cat:10ns -for multiple supply and
construction contracts for addition.

Assist EEA in Preqralification of firms.

Assist EFA in evaluations and contract award.

0



(5)
(6)
(7)
(8)

(9)

ANNEX K
Page 9 of 35

Review and approve design drawings.
Provide contract administration.
Provide construction supervision.

Provide Project management services for multiple supply
and construction contracts.

Monitor and review the Combined-Cycle adaition start-up
and testing.

(10) Prepare and oversee the training program for operation

(11)

and ‘maintenance staff.

Assist EEA in the selection, ordering, stocking and
inventory control of spare parts.

Advantages:

Single A/E would participate in the project implementation
assuring uniformity of design, procurement and
construction. ' ‘

A/E with best presented qualifications would be selected.

Disadvantages:

Option E:

Initiation of project delayed by 12 months

A/E would require 8 months to prepare prel‘iminary design
specification and IFB's or RFP

Procurement of equipment and construction services delayed
by 20 months

The nén-competitive selection of the Consultant Engineer
would have to be justified by the criteria of AID Handbook
11, Chapter 1.

The advantage gained by following this selection procedu're
would be the savings of the t. me required for competitive
selection and the consequent saving of significant. foreign
exchange .by the GOE. Annex A attachment A shows 'thc;zt from
9 to 14 months could be saved. . The disadvantage would be

‘the forgoing by the GOE of consideration of ASE proposals

from other than the chosen "sole source" awardee.

2
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ANNEX 2
Attachment A

Comparison of Time Requirements, in Calendar Days,
Competitive Selection of Consultant

‘ Experience
Steps in Competitive Ismailia -Shoubrah 1200MW
Selection Target & Talkha El Kheima Study
Preparation of Scope of Work
and publication of CBD Notive 99 — e -
Preparation & Submission of
Prequalification Data 30 29 27 45
Evaluation of Prequalification
Data and Short List Approval 40 49 39 36
Preparation and Submission of
Technical Proposal 60 51 106 60
Evaluation of Technical Proposal _
and A/E Selection 60 ‘50 55 65
Contract Negotiations and
Contract Execution 80 82 194 181
Total (days) 360 261 421 387
(months) 12 9 14 13

Comparison of Time Requirements, in Calendar Days,
for Preparation of Procurement Documents

Experience

Steps in Preparation ‘ Shoubrah
of Documents Target Ismailia El Kheimra Talkha
Preparation of Preliminary 100 103 Sl 124

Design
Preparation of IFB 182 - 180 --

Preparation of RFP 160 222 - 158
Total (days) 230 274 247 162
(months) 8 9 8 3



ANNEX 3

TALXHA OOMBINED-CYCLE ADDITION
BEQUIPMENT/QONSTRUCTION CONTRACT FORM

There are three basic types of contracts that could be utilized for
the equipment procurement and site construction*.

Option 1. Lump sum turnkey (single-firm with responsibility for
design, supply and install, test and place in operation)

Option 2. Lump sum Themmsl Cycle supply/instail contract osugled
with "balance of plant" supply/install contracts

Option 3. Multiple lump sum equipment procurements and one civil,
mechanical and electrical installation contract

Option 1:

An RFP with performance specifications would be prepared by EFEA
assisted by a U.5. consulting engineer. The RFP would be issued to
Prequalified firms. Following a Pre-Bid meeting, the firms would
prepare technical proposals and costs. The proposals would be
evaluated by EEA, assisted by the "consultant, and a contract award
would be made to the firm with the lowest evaluated cost. The
turnkey contractor would have toctal project responsibility for the
désign,  engineering, supply, manufacture, shipment, installation,
testing and start-up of the combined-cycle addition and training of
personnel. .

-Advantages:

The advantage of this option is that there would ‘be  only one
contract to administer with all of the advantages of having to deal
with only one contractor who has full responsibility for the work
and because he has full responsibility, including performance, it
could reasonably be assumed that the overall period of time required
to complete the project would be less than that required by other
options. Savings in time would primarly result from the contractor
being able to place orders for long delivery items before all detail
design is completed.

* Due to the fact that the work is to- be done in an operating
station which is on ~a small rather congested site only one
construction contractor should be -utilized for ease of coordination
of all activities.
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Disadvantages:

The disadvantage is that competition would be somewhat limited in

that fewer construction firms would be qualified and the contractor

would not be obligated to such wide competition amongst equipment
suppliers and some might argue that as a result quality would suffer.

Qgtién 2

An RFP with performance specifications for the thermal cycle (HRSG,
steam turbine-generator, condenser, boiler feed pumps, controls)
would be prepared by EEA, assisted by a U.S. consulting engineer,
The RIT would be issued to prequalified .firms with previous
Combined-Cycle experience. [Each firm would prepare technical
proposals and costs. * The -proposals would- be evaluated by EEA,
assisted by the consultant, and a contract .award would be made to
the firm with the lowest evaluated cost. ‘The ‘thermal cycle
contractor would have total project responsibility for the design,
engineering, supply, manufacture, shipment, installation, testing
and start-up of the thermal cycle addition and would provide a gross
plant performance gquarantee. :

EEA, assisted by the consultant, would prepare four to six IFB's and

technical specification for the "balance of plant" equipment. The
IFB's would be issued to interesteéd firms. »Each firm would submit
their bid which would be evaluated by EEA assisted by the
consultant, and a contract award made to the lowest responsive
bidder.- The ‘"“balance of plant" contractors would provide
perfarmance guarantees for their equipment.

The A/E would act as project manager and construction manager and
would develop an-integrated training program.
Advantages: :
- Permits substantial competition.
« Overall plant design the responsibility of A/E.
A/E responsible for Project and, Consultant Management.

- A/E responsible for development of comprehensive training
program.

- Gross plant performance guarantee.
Disadvantages:
- Byuipment supply responsib_ility divided.

- 'Customs clearances required-by multiple-suppliers.
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« Procurement and installation would require longer period
than option one.

. Potential for delays and protests due to construction
inferences from multiple contractors on site.

» Schedule subject to timely excution of balance of plant
contracts.

»  Implementation of training program dependent upon A/E and

equipment suppliers.

» Net -plant performance subject to performanoe .of minor
items of equipment.

Option 3:

Six to ten IFB's would be prepared by EEA, working with a U.S.
consultant engineer. The IFB's would be issued to interested
firms. Zach firm would prepare bids. Bids would be evaluated and
contracts awarded to the lowest responsive bidder. [Since technical
specifications would often be dependent on major equipment
performance characteristics, some IFB's would be delayed until major.
equipment awards). The first two IFB's would be for the heat
recovery steam generators and the steam turbine-generators, followed
by the condensers and pumps,  Performance guarantees would be
required for each item of equipment.. Any delay in delivery of
equipment or services would disrupt the schedule and EEA would
demand substantial liquidated damage clauses in each contract.

Advantages:

Would encourage maximum - competition in terms of both
quality and cost.

individual equipment guarantees.
Plant addition cost.

Disadvantages:

Substantial engineéring design to prepare specifications
with subsequent redesign following bid award.

Responsibility for plant divided among all contractors.

Possibilii:y of bid award protests and/or delays which
vould extend schedule.

\7
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Procurement and installation would probably require longer
period than other options.

Lack of net guarantee on overall plant performance.

Possibility of protracted spare parts negotiation with
each supplier.

Would require substantial AID involement in procucrement
phase.

Potential for substantial claims for extra work.
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ANNEX 4

TALKHA COMBINED-CYCLE ADDITION
PROJECT IMPLEMENTATION SCHEDULE BASED ON QONTRACTING OPTIONS

The effect of various Consultant Service and Supply/Construct
contracting options on the project implementation schedule have been
quantified. The options are identified by alphanumeric code.
Option E-1 is the combination of Option E, for Consulting Services
contracting, as described in Annex 2 with Option 1, for Bquipment
and Construction contracting, as described in Annex 3. The options
and resulting schedule are summarized belows:

Project Duraticn

Implementation Plan ~__Months
Option E-1:
A/E competitive selection is waived 45

and contract is negotiated. A/E prepares
preliminary Design and RFP. A/E assists
 EEA in proposal evaluation and contract
negotiations. Turnkey contractor designs,
supplies and constructs the Combined-Cycle
addition.  A/E provides design review,
contract and construction administration.

Option E-1 With Waivers:

A/E competitive selection is waived and 30
contract .is negotiated with selected

firm. During negotiations the firm

assists EFA .in negotiation of turnkey

contract. The selected turnkey contractor

designs, supplies and constructs the
Combined-Cycle addition. The engineering

firm provides design review, contract and
construction administration.

Option D-3:

A/E competively selected. !'A/E prepares 53.
Preliminary Design and six to ten IFB's
for equipment supply aid site construction
contracts. A/E assists EEA in bid
evaluation and contract award. Each
supply contractor designs and supplies
equipment. Each construction - contractor
designs and ' constructs “facilities. - A/E
provides design review, contract and

construction administration and _project
management.
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Option C-1:
IQC (subcontractor GAYI) assists EEA 36

in negotiation of a turnkey contract with
selected turnkey contractor. The turnkey
contractor designs, supplies and
constructs .the Combined-Cycle addition.
A/E competitively selected to provide
design review, contract and construction
supervision.. A/E selection delays design
review by minimum of 5 months following
turnkey contract

Option D-1:

A/E competitively selected. A/E prepares 52
Preliminary Design and RFP for “turnkey

contract. A/E assists EEA in proposal
evaluation and contract negotiations.

Turnkey contractor designs, supplies and

constructs the Combined-Cycle addition.

A/E provides design review, contract and
construction administration.

Option E-3:

A/E competitive selection waived and 46
contract negotiated. A/E prepares
Preliminary Design and six to ten IFB's
for equipment supply and site construction
contracts. A/E assists EEA bid evaluations
and - contract awards. Each contractor
designs and supplies equipment. Each
-contractor  designs and * constructs
facilities. A/E provides design review,
contract and construction administration,
and project management.

Option D-2:

A/E competively selected. A/E prepares 52
Preliminary Design and RFP for turnkey
contract for thermal cycle and IFB's for
balance of plant equipment. A/E assists
EEA in proposal and bid evaluations and
contract negotiations. Turnkey contractor
designs, supplies and constructs the
thermal cycle portion of Combined-Cycle
addition. Other equipment and
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construction contractors design supply
and/or construct the balance of plant
addition. A/E provides design review,
contract * and construction administration
and project management.

Option E-2:

A/E competitive selection waived and contract 45
negotiated. * A/E prepares Preliminary
design and RFP for turnkey contract for
thermal cycle and IFB's for balance of
plant eguipment. A/E assists EEA in
proposal and bid evaluation and contract
negotiations. Turnkey contractor designs,
supplies and constructs the thermal cycle
portion of Combined-Cycle addition. A/E
design review, contract administration and
construction and project management.

Attachment:
A: Comparison of Time Requirement for Competitive Selection
of Contractor.
B: Option Plan Schedules
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ANNEX 4
Attachment A

Comparison of Time Requirements in Calendar Days

for Competitive Selection of Contractor

Target Talkha

Experience
Shoubrah

Isnailia El Kheima

Preparation -and Publication
of CBG Notice 1S

Preparation & Submission of

Prequalification Data 45
Evaluation of Prequalification Data
and Short List Approval 40
Initial Review of RFP/IFB and
Pre Bid Meeting 30
Preparation and Submission
of Technical Proposal/Bid 90
Evaluation of Proposal/Bid
and Contractor Selection 90
Contract Negotiations and
Contract Execution 40
Total (days) 335
(months) 1

30

40

30

90

90

10

320
10

45 a5
31 44
29 37
88 134
9% 228
39 39

330 361
n 12
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ANNEX 5

TALKHA COMBINED-CYCLE ADLITION -
SUMMARY OF ANNEXES 1 THROUGH 4

The Talkha Combined-Cycle project, due to its fuel conservation
character, is a national priority. Bgypt's foreign exchange
earnings are decreasing due to curtailed worker remittances, reduced
revenues from oil exports caused by lower oil prices, and reduced
revenues from Suez Canal tolls. As a result, the QE is considering
ways to implement expeditiously projects which will enhance foreign
exchange income and/or savings.

Proceeding according to Option E-1 with waivers would result in new
generation within an estimated 30 months from the beginning of
roject implementation. Proceeding according to Option D-3 the
implementation period would be 53 months. Since EEA can utilize the
additional generation as soon as it is available and since the
energy will be produced without any increase in fuel consumption,
the average monthly savings is estimated at $4.9 million per
month *, Thus there is a calculated savings of approximately $29
million over Option C-1 (36 months implementation pericd) and $112
saving over Option D-2. While these estimates "are based on the
price of oil being $25.40 per barrel, even if the price of oil falls
by 20% ($20.32 per bbl) then the savings for selecting Option E-1

with waivers over its nearest competitor would be a substantial
$23.4 million. :

Considering the administrative complications of proceeding with the
selection of *he engineer as proposed by Option C-1 and the
confusion which might result from transferring responsibility from
the IQC contractor ta the A/E selected by competition, particularly
if two firms are involved, precludes serious consideration of this
approach over Option E-1 with waivers. Thus from the practical
point ¢l view proceeding with Option E-1 with waiver should be
compared to Option D-1 or D-2, both of which require an estimated 52
month implementing period which permits time for competitive
selection of the A/E and construction contractors. Accordingly, it
is reasonable to assume that savings should be accumulated for a 22

to $20.32 since. the Combined - Cycle plant will be operated as a

* Assuming alternate svurce or energy requires oi uel. All

other EEA generating-capacity requires oil. Ity \vexcept -

same hydo capacity which is limited.

M ouf""'/ 7

sA l,‘“‘t'
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The benefit to the GOE in a non-competitive approach and using
“turnkey" contracting, is in essence the potentially significant
foreign exchange savings, as discussed above. The disadvantages are
the possibilities that competition, to be forgone, would bring lower

prices and/or earlier dates for completion than that used in this
analysis.

v
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10th December 1985,

Mr. F.P. Kimball , L§1415
Director, i Y
USA?I‘; °F ?8? ' *CTION TO _ Qﬁ N DLLE

Cairo Center ACTION YAKEN e oave /R/ /7
2, Ahdel Kader Hamza St.. |

7
Garden City, inu______ INTIALS __ T,
CAIRO, EGYPT.

SUBJECT: TALKFA COMBINED CYCLFE ADD ON PROJECT

Dear Mr. Kimball,

Concerning the subject in caption and following our
letters in May and August 1985, promoting-the project as top
priority and urgent, and in reference to your letter dated
Novemher 27, 1985, we have reviewed all material available
related to the subject.

Considering the project as energy enhancement and
to meet the energy gap beginning in 1988, the appropriate
procedure for contracting could he as follows:

1. We should gqo Turn-key to fulfil single responsibility,
- overall plant guarantee: for Add-on -and upgrading, and
securing proper after sale services.

2. To negotiate contracts in the shortest time possible for
the supervisory consultant services and supplies procure-
ment in order to save time, as the savings for fuel-free
100 MW power gerierated is over S 40 million per year.

If these contracts are competed, we estimate a delay in
realizing the objectives of not less than 1R months.

3. To select Gilhert Associates for consultancy, having subs-
tantial previous experience, in Fgypt with EFA, in Talkha-
aas turbine project funded by AID in 1277 and in that time

assisted in the changes in the site to allow for the Add-on,

and in comhined-cycle plant at Talkha.

r4. To select General Electric, baving good experience in
combined cycle plants which can meet our selection criteria

of experience having more than 3 plants in service for

more than 5 years, and as the designer, supplier and

erector of the Talkha gas turhine plant could provide

pertinent up-grading for the running gas turbines with
necessary guarantees.

EEA tberefore kindly requests your concurrence to
proceed negotiating these contracts to reach satisfactory .

prices and conditions.
Thanking you for vour aood cooperation. W(
Yours sincerely, eﬁ
—— . "N '\ B A
. Xy . - a\ ) XS I..L}-\A'.V fi N t_r
Q_a.));/" S &Ss Eng. kbdel Hamild G.’l Sayy ad

d/’

/
qﬂ
H\
I
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UNITED STATES AGENCY for INTERNATIQNAL DEVELOPMENT

I INS IR Y M

December 12, 1985

ACTION MEMORANDUM FOR THE MISSION DIRECIOR

THRU: G. R. van Raalte-
FROM: John P, Hunt-IDy

SUBJECT: Proposed Talkha Combined Cycle Addition (263-0196):
Project ‘Procurement Plan

I. ISSUE:

The Egyptian Government has requested AID assistance in financing
the addition of ecquipment at the Talkha gas turbine plant to permit
operation as a combined-cycle plant and thereby produce an
additional 775 million kWhrs of energy per year with no additicnal
fuel consumption. The Talkha Combined~Cycle project, due to its
fuel conservation character, is a =sational priority. Egypt's
forcign exchange earnings are decreasing due to curtailed worker
‘remittances, reduced tevenues from oil exports caused by lower oil
prices, and reduced revenues from Suez Canal tolls. As a result,
the GOE is considering ways to irplement expeditiously projects
which will enhance foreign exchange income and/or savings. An
important basic design issue therefore is to determine, with ‘due
regard for the principle of competition in procurement, the
appropriate msthod for the expeditious procurement of the goods and
services needed under the project.

ITI. BACKGROJND:

In 1977, AID financed the consultant service and turnkey
construction of a gas turbine generating plant at Talkha. The
plant, - consisting of eight 24 MW General Electric gas
turbine-generators and auxiliary equipment, was conceptually
designed by Gilbert Associates, Inc., the project consultant, and
designed and built by the General Electric Company (GE), the turnkey
contractor. It was completed and placed in service in 1979,

W\
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During the design, it was decided to expand the site and arrange the
gas turbines to allow for future addition of combined-cycle
facilities, In 1979, EEA recuested AID assistance to finance
additional consultant services, equipment and construction services
for the design and installation of waste heat recovery builers
utilizing the exhaust gases from the gas turbines as the heat
source, steam turbine-generators and auxiliary equipment to make the
plant a combined-cycle facility and increase tie plant capacity.

Due to conditions prevailing at that time including other financial
comnitments” and lack of studies which examined th= benefits of the
proposed addition, USAID deferred action on the request. EEA
completed a study in late 1981 demonstrating the fuel savings to EEA
of a combined-cycle addition at Talkha. In 1982, the combined-cycle
addition at Talkha was incorporated in the GOE's Five Year
Development Plan and accorded a priorty second only to the Abu
Sultan Unit 4 in 1983 and the Shoubrah El1 Kheima Unit 4 in 1984,
With financing of both add-on units assured, EEA then turnod their
attention to securing financing and implementing the Talkha
Cnibined-Cycle Addition at the earliest possible time,

In early 1985, Ebasco completed a feasibility study of the
Combined-Cycle addition at Talkha., The study conclided that the
combined-cycle addition, includihg two 46.5 MY steam turbine
gencrators would provide in excess of 590 million kWhrs of energy
annually and would result in a fuel savings in excess of $S1 million
per year. DR/ID has calculated that upgrading the existing gas
turbines and adding two 55 MW steam turbine-generators -would provide
in excess of 775 million kiWwhrs of energy and would result in a fuel
savings in excess of 2.3 million barrels per year equivalent to
$59 million per- year**. Given this information and the urgent need
to conserve petroleum fuel and increase foreign exchange
earnings/savings, the GOE believes it is essential to implemsnt this
project immediately. Accordingly, on August 5, 1985 the GOE again
requested AID assistance to finance the Combincd-Cycle addition at
Talkha.

** Gee discussion in Annex 1 of attachment A for detail.
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The combined cycle addition to Talkha is now a top priority project
of the GOE, and is contained in the GOE's Five Year Development
Plan. Given the urgent need to conserve petroleum fuel, increase
foreign exchange and, at the same time, increase the country's power
generation capacity, the GOE believes it is essential to implement
this project immediately. For similar reasons and because USAID
has, for some time now, been trying to encourage the GOE to initjate
actions necessary to increase foreign exchange earnings/savings, the
proposed project is now considered a high priority activity within
USAID and represents the only new USAID powWer project for FY 86, By
recycling enerdy that is otherwise lost, the proposed project
increases the efficiency of existing thermal generating facilities
and therefore complements our efforts to assist Egypt to conserve
its natural energy resources and is consistant with our policy
dialogue, Preparation of the Project Paper is underway.
Authorization of the Project is scheduled for February 1936,

EEA also asked USAID to comment on a proposal it had received from
the General Electric Company to design, supply and construct the
additions at Talkha to make the over-all generating plant a combined
cycle facility. 1In response to EEA's request an analysis of the
various methods of contracting for necessary services, equipm:nt and
supplies was. made, as a conceptual approach to proceeding, without
reference to any specific proposal. (Subsequently,--a proposal has
also been submitted, informally, by Brown & Root U.S.A.). The
response to EEA which you signed and the analysis is attached as
Tab A.

EEA by letter dated December 10, 1985 (Tab B) has requested USAID
agreement to a project procurement plan as follows:

Consulting Services:

Non-competitive selection of Gilbert Associates for providing
conceptual design parameters, detailed cost estimate, assisting
EEA to negotiate, administer, monitor and supervise testing of
the completed plant,

Detailed Design, Supply and Installation (Turnkey):

Non-competitive selection of General Electric Company for
detailed design, supply and installation of equipment, testing
and startup of the completed plant (i.e. "turnkey" contracting).

After your approval of a procurement plan, DR/ID will proceed to
corplete the Project Paper. In that paper any waivers necessary to
carry out the approved procurement plan will, in accordance with
standard AID practice, be included for consideration at the time of
project authorization.
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III. DISCUSSION OF THE PROCUREMENT PLAN:

A. PROJECT IMPLEMENTATION:

1. DISCUSSION:

An important threshold decision concerning the design of a
procurement plan for the proposed project is the contracting method
to be utilized for the equipment procurement and site construction
since the method selected has an impact on the scope of the
consulting services contract., Annex 3 of Attachment A (Tab A-3) is
an analysis of three basic types of contracting options:

(a) Lump sum turnkey (single-firm with responsibility for design,
supply and install, "test and place in operation). In this
option, the consulting engineer provides initial technical
specifications, cost estimate and assists in the negotiation of
the turnkey contract and provides construction supervision and
monitors performance tests.

(b) Lump sum Thermal Cycle supply/install contract coupled with
"balance of plant® supply/install contracts. 1In this option,
the consultant provides --detail design -and --specifications,
procurement documents, cost estimate for each procurement
action, evaluation of bids, assists in negotiation of
contracts, monitors contr::ts and construction supervision and
monitors performance tests.

(c) Multiple lump sum equipment procurements and one civil,
mechanical and electrical installation contract. In this
option the consultant performs the same services as in option
(a) above cxcept thare are more procurement contracts to
develop.

EEA recognizes its own institutional 1limitations to manage
effectively thz installation of Egypt's first Combined-Cycle plant
facility and wants to minimize any opportunity for implementation
problems. EEA's preference for implementing the project utilizing a
"turnkey" contract is, in our judgement, sound. On projects of this
nature, exparience has proven the benefits of the centralization of
responsibility in a turnkey contract versus other methods which tend
to bifurcate responsibility with more than one supplier and/or
construction contractors working on a relatively congested site on
which there is an operating plant.

The analysis (Tab A-3) clearly supports EEA's desire to proceed
.following the "turnkey" approach.
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2. OONCLUSION:

It is the opinion of DR/ID that any cost and quality benefits to be
achieved through a non-turnkey approach would be minimal at hest
while the potential for implementation delays associated with a
non-turnkey contract appear quite real. Given Egypt's critical
balance-of-payment situation **, such delays would be highly
undesirable and would result in the forgoing of foreign exchange
dpportunities amounting to $4.9 million each month.

B.  NON-COMPETITIVE PROCUREMENT OF CONSULTANT SERVICES:

1.  DISCUSSIQN:

As described in Annex 2 of Attachment A (Tab A-2), the competitive
selection of a consultant alone would delay implementation by seven
months, Considering the potential fuel savings this would result in
savings to Egypt of an estimated $34 million in foreign exchange.
Under AID regulations (HB 11, Chapter 1, Sections 2.4.2.a.1 and
2.4.2.a,5) waivers of competition are possible where, inter alia:

"The Borrower/Grantee can demonstrate the existence of an
emergency situation in which the requirements for competition
would result in unacceptable ‘project delay" or where:

"Adherence to competitive procedures would result in the
impairment of the - objectives of the United States foreign
assistance program or would not be in the best interests of the
United States.®

While the Combined-Cycle Addition is arquably not a true
"emergency”, it is a very high priority GOZ activity. Any
significant delay would be viewed by -the GOE as highly undesirable
and we believe, should be viewed by AID in the same light. 1In
particular, we believe that AID insistence on competition would both
impair the objectives of our program and would bz inconsistent with
our interests in Egypt, particularly in view of President Mubarak's
effort to increase hard currency earnings in the coming years to be
able to make payment on Egypt's foreign debt.

** The latest Congressional Presentation for Egypt, dated, October
1985, points out that Egypt is now in a significant deficit position
($1 billion in 1984/85) and that its external debt servicing
requirements are reaching unmanageable levels. Such debt burden is
now 35% of the GOE's foreign exchange earnings and represents a
growing and major burden on the economy.

N\



ANNEX. K
Page 29 of 35

As to EEA's specific preference for Gilbert Associates Inc., (GAI):

There .are two U.S. consulting firms who have prior knowledge of the
Talkha plant. They are Ebasco Services Inc. (Ebasco) and GAI.
However, GAI has unique experience directly related to the proposed
project of such inportance that it would aliost certainly win any
open competition for the Combined-Cycle addition ASE services., In
particular, GAI provided engineering, engineering administration and
construction monitoring services for the construction of the Talkha
gas turbine plant. Direct familiarity with the existing plant means
that GAI would be able to commence services promptly, whereas Ebasco
or any other contractor would have to invest, say, four months in
familiarizing itself with site and project details. Also, GAI has
served as Architect/Engineer on four combined-cycle plants
constructed at two sites for electric utilities in the U.S. making
them very strongly if not uniquely qualified to do the work. GAI
has an established office in Cairo and is providing technical
services for EEA for the construction of the Abu Sulian Thermal
Power Station. GAI has developed a positive association with EEA
through their previous consultant services for the Talkha and Abu
Sultan projects. Ebasco cannot offer “this range of special
qualifications for the Talkha project. For good reason, therefore,
GAI is the consultant preferred by EEA.

2,  CONCLUSIONS:

GAI's unigue experience developed as a result of its detailed
involvement in the Talkha gas turbine plant  construction. and
construction of similar combined-cycle plants would certainly give
that firm a very strong, if not decisive, preference in any open
competition. The delay inherent in competitive procedures, with GAI
aimost certain to be chosen at the end of the evaluation- process,
would be both unnecessary and inconsistent with the need, on
developr=ntal and economic grounds, for the Combined-Cycle addition
project to be implemanted promptly. 1In this situation adherence to
normal AID competitive requlations would clearly impede the
objectives of our program and be inconsistent with special U.S.
interests in Egypt.

WA
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C.  NON-COMPETITIVE PROCUREMENT OF CONSTRUCTION SERVICES AND

RELATED EQUIPMENT:

1.  DISCUSSION:

Waivers of competition with regard to construction services (which
includes related equipment procurement) are discouraged and unusual
but not illegal or impossible**, EEA by letter dated December 10,
1985 (Tab B) }as requested such a waiver to negotiate with the
General Electric Company.

HB 11, Chapter 2, Section 2.3.3 states that for construction
services procurement, competition may be waived when:

"The Borrower/Grantee wishes to utilize the contractor for
additional work outside the scope of the original contract and
the contractor is still mobilized at the site or for some other
reason the contractor is so closely related to the project that
utilization of that contractor would effect a substantial
saving of time or money®. (HB 11, Chapter 2, Section 2.3.3,a.1)

"Adherence to competitive procedures would result in the
impairment of the objectives of the United States foreign
assistance program or would not be in the best interest of the
United States"., (HB 11, Chapter 2, Section 2.3.3.a.3)

**Section 611 (c) of the Foreign Assistance Act states that: "To the
maximum extent practicable, all contracts for construction ..,shall
be made on a competitive basis". Under HB 11, Chapter 2 , "unique
Capability" per se is not a ground for waiver of competition,
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Also of relevance are the following sole-source procurement
criteria**;

"The Contracting Agency can demonstrate the existence of an
emergency situation in which the requirement for competition
would result in unacceptable project delay." (HB 11, Chapter 3,
Section 2.2.6.a.1)

"Proprietary procurement is Jjustified and the necessary
equipment, materials or spare parts are available from only one
source taking into account any special requirements such as the
need for in-country service capability." (HB 11, Chapter 3,
Section 2,2.6.a.2)

"Proprietary procurement i$ justified for reasons such as:
(2) compatibility with equipment on hand is required; or

(3) special design or operational characteristics are
required”,

(HB 11, Chapter 3, Section 2.2.5.b)

There is a common criterion in Chapters 2 and 3 of HB 11 which,
where satisfied, supports a waiver for negotiation with a single
source. This criterion (Chapter 2, Section 2.3.3.a.3 and Chapter 3,
Section 2.2,6.a.3) relates to the compelling need for expeditious
implementation of the project. As discussed in Annex 4 of
attachment A (Tab A-4) the time saved by permitting sole-source
negotiations is estimated to be a minimum of 13 months. Thus the
time saved represents an earning/saving of hard currency to the GOE
of $64 million. The GOE's need to realize such earnings/saving has
been previously discussed. -

EEA's request to use GE as the turnkey contractor also m:ets HB 11,
Chapter 2, Section 2.3.3.a.1 criteria for a waiver to permit sole
source negotiations. GE provided the same services for the existing
plant. Thus the miin components in the plant were manufactured by
GE and the upgrading of the existing gas turbines would have to be
done by GE since they are the only supplier of parts (sez HB 11,
Chapter 3, Section 2,2.6.a.2). Since the overall plant - the gas
turbine-generator, boiler and steam turbine-generator in combined

**These criteria are technically applicable to equipment procurement
under Chapter 3, not construction services and related equipment
procurement under Chapter 2. The criteria on which the waiver would
depend are those quoted above from HB 11, Ch. 2. HB 11, Chapter 3
criteria are mentioned to support the reasonableness of EEA's
preference for non-competitive procurement generally and for GE as
the awardee in particular.
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operation - must meet a specified operating efficiency and since the
installation of the steam cycle equipment will affect the existing
gas turbine operation, it is important that a single contractor
accept full responsibility. Since so .much of the operation will
affect the existing GE equipment and controls, GE is the logical
firm to expect acceptance of such responsibility. As a practical
matter, any other contractor would probably only be willing to
provide at best, a performance quarantee for the new steanm cycle
based on stated exhaust conditions of the GE gas turbines. More
likely performance would only be guaranteed for each individual item
of equipment. Overall efficiency is important to the realizing
optimum savings,

Research on combined cycle plants being operated by U.S. -utilities
indicates .a predominent preference for having the same manufacturer
provide as much as possible of the major components for each plant.
That is the gas turbines, steam turbine-gcnerators as well as the
steam generators were provided by the same manufacturer. GE
equipment has been instzlled at 25 out of 40 combined cycle units on
electric utility systems in the U.s.

Technically, other contractors <ould perform the services EEA wishes
GE to perform and equipment could be provided by different
manufacturers. It is posSible that a corpetitor would make a lower
bid for the project. However, the turnkey contracting method would
apply (if you accept our recommendations in  this regard).
Therefore, the total contract would be bid on a lump-sum basis and,
with an estimated total cost of $62 million for the total contract,
it is most unlikely that any cost savings resulting from corpetition
would compensate. for the $64 million lost by the GOE through delayed
implementation. Nor could any bidder, in our judgement, offer
either services or equipment comparable to GE's in terms of the
Plant's qualitative reguirements.

2.  CONCLUSIONS:

For AID to foreclose the GOE from the projected savings by adherence
to regular AID competitive procurement procedures would, under the
circumstances  discussed above, be  unduly restrictive and
unreasonable. Such AID action would both irpair the objectives of
our program here and not serve U.S. interests., EEA's preferred
choice of GE as the sole-scurce contractor is compelling in light of
GE's expertise in the design, supply and construction of plants
similar "to the prooosed Talkha modifications and the need to insure
an integrated plant addition. Any benefits possibly resulting from
conpatition would not offset the substantial savings to the GOE
inherent in a much earlier start of construction pursuant to a sole
source award.
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IV, AUTHORITY:

This Action Memorandum is not a formal waiver cocument; such will be
included with the Project Authorization, as noted. However, in view
of the decisions in principle this Memo asks you to take, we note
the following,

Redelegation of Autl.r-ty 113.8, as amended, paragraph 11 gives you
the authority to exercise all implementation functions which would
affect the Egypt Mission, to the extent they are redeleguble. This
includes, certainly, choosing among the above-discussed contracting
approaches (turnkey vs. other modes). Redelegation of Authority
113.8, paragraph 7 also provides you the authority to waive
competition in accordance with the criteria set forth in Handbook
11, after consultation with the Mission Non-Competitive Review Board.

Finally, since the procurement plan discussed in this Memo is
obviously a significant issue, AID/W views have been informally
solicited. An earlier - but substantively unchanged - version of
this Mermo has been shared with senior ANE officials. We understand
you have spoken with the Administrator. AID/W has confirmed that
the decisions rest with you and has not objected to the propnsed
turnkey/sole source outcome,

V.  NON-COMPETI'TIVE REVIEW BOARD:

Since your approval of the following recommandations will, in all
probability, eventually require the granting of waivers to implement
the approved procurement plan, the Mission Non-Competitive Review
Board has (as required under ROA 113.8) been consulted, The Board
concurs in the following recormandation (Option A).

SLA/LEG:K.F.0'Donnely Fﬁ’l/) Date: /2 1/'2"/&5—_

IS/CS:A. Bjorlykke (0, Fie Date:_ , - /1(‘/3 N
0D/CMI':R. B, Richardson @ Date: X"/*’éf

pag

VI. RECOMMENDATION:

We recommend that you approve the "Turnkey" approach to implementing
the project and, in view of the time and money savings - equivalent
to about $100 million - permit EEA to negotiate on a sole-source
basis with the stated firms of their choice. Should you approve the
recomnended Option A below, we will proceed to complete the Project
Paper including the necessary waivers for your authorization at the
time you authorize funding for the project.: o
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Contracts negotiated under this procedure would in due course be
processed for Mission approval which would include a determination
that costs had been reviewed and found reasonable. In this reqard,
despite the absence of competition, we are confident of EEA's
ability to negotiate reasonable prices with both GAI and GE because
‘of EEA's recent and continuing experience with both contractors and
because of EEA's (and USAID's) good knowledge of market conditions,
Nonetheless, cost negotiations deserves - and would get - close
USAID atteni:ion,

Please indicate your decision, for procurement planning purposes,
below:

Option A: Implement the project utilizing the "turnkey® procedure as
described para III 2.l.(a) above and negotiation on a
non-competitive basis with Gilbert Associates Inc. and
General Electric Compiny of the necessary contracts for
supply of goods and s:rvices.

ool bl B

Disaporoved

pate \bC H-’, \38S

Option B: Implement the project utilizing the "Turnkey" procedure as
described para III A.l.(a) and utilizing competitive
procurement procedures to obtain contracts for the supply
of goods and services.

Approvad

Disapporoved

Date

Option C: Use of another procurement approach (please specify).

Approved

Disapproved

Date
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Attachments:

Tab A: Letter to Eng. Abdel Hamid El Sayyad dated November 27, 1985.
Tab B: Letter from Eng. Abdel Hamid El Sayyad dated December 10, 1985

ID%:12/12/85:SY:(DOC. #33004)

Clearances:  DR/ID:TCHammann QuA— Date Id/73/y 5
OD/ID:TPearson __ %4 Date /2~
DD:AHandly é;fl/z > _ Date 22;2,.; é’_(‘_)' -
LEG:KO'Donnell |< ¢ AN Date /s /57 [y
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TECHNICAL ANALYSIS

Site

The Talkha Cambustion Turbine Plant is located in the
Governorate of Al Dokohliyah on the West bank of the Damietta
branch of the Nile River, three kilometers north-east of the
village of Talkha and adjoins the Talkha Thermal Power
Station. During the design of the Combustion Turbine plant in

'1977, the site was expanded fram 0.8 hectares (2 acres) to

more than 3.8 hectares (9.4 acres) to accommodate additional
facilities required for future modification of the combustion
turbire plant to a combined-cycle plant. The site is bounded
on the north by the El Sahel Canal, on the west by
agricultural land and on the south and east by the Talkha
thermal power station and fuel tank farm. A water intake
structure serving the thermal power plant is located on the
west bank of the Damietta branch of the Nile.

Existing Cambustion Turbine Plant

The eight Mcdel PG 5341P General Electric gas
turbine~generator package power plant units were installed at
Talkha in 1979. The units are compact, simple-cycle,
51ngle-shaft gas turbine-generator units. Each unit consist
of four main components: the compressor, combustion chamber,
turbine and generator.

The 17 stage axial air compressor, on a common shaft with the
turbine, draws in air at atmospheric pressure, raises it to a
pressure of 10 atmospheres and delivers the pressurized air to
the reverse-flow cambustion chamber. In the cambustion
chamber the fuel, either natural gas or Solar (No. 2 0il), is
atomized and injected continuously into the airstream and
ignited where combustion takes place, raising the temperature
of the air to nearly 1000°C (1900°F). ‘'The volume of heated
air and exhaust gases expand and are discharged from the
combustion chambers, at greatly increased pressure and
velocity, through the transition sections to the turbine
nozzles,
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The heated air and exhaust gases expand through the two stage
turbine section and are then exhausted to atmosphere through
an exhaust plenum at temperatures in the range of 480°C
(9009F). As the heated air and exhaust gases expand through
the turbine they cause the turbine to rotate and provide
mechanical energy to drive the generator and compressor. The
turbine shaft speed is 5100 rpm. The 24MW air ccoled
generator is coupled to the turbine through a reduction gear
and runs at 3000rpm and generates energy at 11.5KV. The
output of two generators is delivered to the 220KV network
through a 56MVA 11.5kV/220kV transformer.

Proposed Combined-Cycle Addition

Substantial energy can be recovered fram the gas turbine
exhaust gases and used to produce additional electric eneray.
The exhausted gases are diverted into a heat recovery steam
generator (HRSG) where the thermal energy of the exhaust gases
converts water to steam which is discharged through a steam
turbine coupled to a generator to produce the additional
electrical enerqy. The steam exhausted from the steam turbine
is condensed to water and returned to the HRSG for reheating
to produce steam.

When a gas turbine cycle is integrated (combined) with.a steam .

turbine cycle, the resulting system is cammonly referred to as
a combined-cycle. A cambined-cycle plant can generally
produce 50 percent more enerqy than would be possible with gas
turbines alone. This additional energy is produced without
the consumption of additional fuel. The combined-cycle heat
rate (efficiency) is comparable to the most efficient steam
driven power generating plants.

In the combined-cycle plant, the gas turbines exhaust into the
HRSG's rather than the atmosphere resulting in higher turbine
back pressure. The normal practice of boiler feedwater
heating to achieve optimum efficiency, cammon in conventional
steam turbine cycle design, is not utilized in the
combined-cycle so that the maximum energy conversion can be
achieved from the exhaust gasses,

A
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The Talkha gas turbines currently exhaust upward through an
exhaust plenium to the stack. The exhaust plenium will be
modified to serve as a bypass stack and a bypass damper will
be installed on the top of the stack and an inlet duct and
isolation damper will be added to direct the gas turbine
exhaust gases to the HRSG. During operation of the gas
turbines in a simple cycle mode, the isolation damper will be
closed and the bypass damper will be open. During the start
up of the steam cycle, heat input to the HRSG will be
modulated by control of the isolation and bypass dampers.
Once HRSG heat up is achieved and the plant is ready for
cambined-cycle operation, the bypass damper wiil be fully
closed and the isolation damper will be fully open so that the
full volume of gas turbine exhaust will be directed into the
HRSG.,

During combined-cycle operation the gas turbine exhaust gases
are discharged through the inlet duct and into the bottom of
the single pressure level Heat Recovery Steam Generator (HRSG)
consisting of heat transfer modules for economizers,
evaporators and superheater section, steam drums, feedwater
transfer pumps with interconnecting piping, deaerator and
related ducting, valves and controls. ' The exhaust gases flow
upward through the series of finned tubes, first through the
superheater bank and then through the evaporator. and
economizer banks and then eghaust to the atmosphere.

Feedwater, chemically treated, for the'steam cycle is pumped
from the condenser hot.well to the deaerators of the HRSG's
where any entrapped air is removed and is then circulated
through the evaporator where it is heated and converted into
saturated steam. Leaving the evaporator, the saturated steam
is circulated to the economizer and superheater where the
saturated steam is further heated by the gas turbine exhaust
gases to produce superheated steam. The steam leaving the
superheater enters the high pressure header where it is
combined with steam from the other HRSG's in the group to
supply steam to the associated steam turbine.

The two steam turbines are indoor design, straight condensing
single flow, non-reheat axial exhaust units.

Steam exhausting axially from the turbine will be condensed in
the single shell, two pass, non-divided water box condenser
where the saturated steam is condensed to water and is
collected in the hot well. The temperature of the circulating
water from the Nile will be increased less than 10°C.
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Each air cooled generator will be directly connected Lo its
associated turbine and shall have a minimum rating of
70,000kVA, 50HzZ, 11,500V at 0.85 power factor. Each generator
will be connected to the UPS through a transformer rated
11.5/220KV.

The steam turbine-generators will be positioned in a parallel
arrangement to maximize the area available for maintenance
lay down space. The steam surface condensers will be arranged
on the same axis as the turbine and will utilize a cammon dra
out space .for condenser tube pulling. e

The condenser circulating water system equipment will be
located adjacent to the existing steam plant intake structure
on the Nile River. Water will be taken from the Nile River by
vertical pumps in the intake structure through prefabricated
concrete pipe to each condenser water box and then discharged
to the Nile by either pipe or through the Salia canal passing
adjacent to the turbine building. The circulating water will
be treated by chlorine, and solids will be removed by
traveling screens,

The make up water treatment system will consist of
pretreatment, including clarification, and ion exchange
demineralization. The demineralized water from the
demineralizer is piped to the condensate storage tank. The
make up water treatment equipment for the combined-cycle plant
will be located in the turbine building. The pretreatment
equipment, service water clarifier and chemical bulk storage
tanks and condensate storage tank will be located outdoors
adjacent to the turbine building,

A full capacity service air and a full capacity instrument air
reciprocating air compressors with receivers will be provided
for the combined-cycle plant. Both compressors and the
instrument air dryer will be located on the ground floor of
the turbine building.

A turbine room bridge crane will be provided for both units.
The crane's capacity will be based upon the heaviest piece to
be lifted during the operating life of the plant.

A bridge crane will be provided in the gas turbine HRSG area.
The crane's capacity will be based upon the heaviest piece of
equipment to be lifted during the operating life of the gas
turbines and HRSG's.

¢
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A turbine lubricating oil tank will be provided with each
turbine and will be located on the turbine room floor. Each
tank will be provided with tube oil coolers, AC and DC
motor-driven oil pumps and associated controls.

A lube o0il conditioner for each unit will be located adjacent
to the lube oil storage tank. A single clean/dirty lube oil
storage tank with sufficient capacity to store one fill of
clean lube oil and to receive one fill of used lube oil will
be located outside the turbine building.

The existing fire protection system will be extended to the
main power transformers and turbine building. An autamatic
deluge sprinkler systam will be installed around the main
step~up transformer, auxiliary transformers and the turbine
lube oil storage and.conditioning areas. A fire main with
hydrants will be provided around the turbine building and both
the existing service building and the new turbine building
will be supplied with hose stations and fire extinguishers.

The 3.3KV and 400V switchgear needed for the turbine
generators and their auxiliaries will be located in the
turbine building. )

The control room for turbine generators and HRSG's controls
will be located at the end of the turbine building above the
auxiliary equipment. The existing gas turbine control panels
in the service building will interface with the combined-cycle
control system.

Since the combined-cycle addition will include equipment for
two steam cycles, the present operators and additional
operators and maintenance staff will be trained to operate and
maintain the new equipment. This training will be provided in
the United States and/or Egypt. (EEA will be required,
through a condition Precedent, to cammence training of the
additional staff sufficiently in advance of the equipment
installation and check out, so that the EEA staff will be
knowledgeable in the equipment and can participate in the
check out and start up of the plant). The additional
operating staff will be trained using classroom instruction,
and on-the-job study instruction and hands-on experience.

The supply contractor start-up staff will be required for the
duration of the start-up period until the combined-cycle plant
have been accepted by EEA.
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Fuel Supply

EEA plans to fuel the cambined-cycle plants gas turbines with
natural gas as the preferred fuel. Solar (No. 2 fuel oil)
will be used only at times of natural gas supply limitations.
In 1985, 95 percent of the plants fuel requirements were
supplied fram natural gas with Solar providing the balance of
the fuel.

When operating at full-load capacity each ccmbined-cycle plant
will consume approximately 500 million cubic meters of natural
gas per year from the gas field in the Delta. The total
natural gas requirec. for a full-load operation of both
combined plants will be approximately 500 million cubic meters
per year, 1.37 million cubic meters per day. The existing
pipe line facilities delivered in excess of 482 million cubic
meters of natural gas to the Talkha gas turbines in 1985 and
have delivered natural gas in excess of 1.6 million cubic
meters per day.
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in the succeeding months. Flow measurements at Talkha were
unavailable for this stage of the study, however, flow was
conservatively estimated at one-quarter of the Nile main stem flow
below Aswan. On this basis, the approximate high flow is 69,000 cfs
(1,954 m3/sec), while the approximate low flow is 4,600 cfs

(130 M3/sec). The existing Nile environment at Talkha includes the
cooling water discharges of the presently operating 127.5 MW
generating unit. On the basis of the planned usage of 90,000 GPM
(340 malﬁin) for 93 MW of newly installed power, present river
water utilization by existing units is estimated at 91,100 GPM

(343 m3/m1n). Temperature rises in the existing condensers were
not obtained and therefore discharge temperatures were not available
for this study, however, it is clear that a thermal plume Already

exists in the river at Talkha.

The Nile River at Talkha contains a diverse fish.fauna, the most
ioportant of which include the Nile Perch, bolti (tilapia), barbel,

several species of catfish, elephant snout fish, and tiger figh.
Most of the fish species of the Nile migrate seasonally. The life

histories of the important species and their seasonal use of the
river at Talkha have not been investigated for the present study.

Environmental Impact Discussion

It is assumed, based on available information, that the only

significant potential environmental impacts due to plant construction
and operation are related to thermal discharges. During construction

and operation, construction runoff, chemical releases, demineralizer
Yegenerant flows and other plant flows will be contained, and treated

as necessary to minimize adverse impacts and comply vith existing

standards.

As a result of passage through the E1 Sahel Canal which is 400 meters

(1312 ft) long and 10 meters (33 ft) wide, some heat loss will occur
from plant cooling water prior to discharge to the Nile. This loss

39 <2%\
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can be quantified using Le Bosquet's formulal and assuming a high
value of heat dissipation, K, typical of swift streams. Such an
analysis shows that only about 0.2°C in cooling water temperature
will be lost in the discharge canal. Assuming a design condenser
rise of 10.0°C (18°F), this indicates that the cooling water
discharge will be less than 10°C (18°F) allowed above ambient
temperature (Egyptian Presidential Decree Law No. 93 for 1962). The
new plume would likely combine with the existing discharge to create

a larger thermal plume.

Lower river flow occurs in December and January when ambient water

temperature are estimated to be 25°C (57°F). It is probable that
December and January wou;d be the periods of greatest thermal impact

to the river. Although river water temperatures are highest in July
and August 29°C (84°F) river flow is substantially increased at those

times. The importance of evaluating water temperature elevations
above ambient is that tropical and subtropical aquatic biota
typically have a maximum thermal tolerance only slightly above the
normal maximum ambient water temperature experienced.

Further investigation is needed to determine whether the Nile at
Talkha i{s used as a spawning, nursery or feeding ground, or a
ﬁigration route during the months of May and June by important
fishes. Such information will make it possible to determine whether
the thermal discharge is having significant ecological effects on
those species. It should be noted that tﬁe additional discharge
planned at Talkha will augment any effect which the existing
discharge may have. It should also be noted that the planned
discharge will be located on the same side of the river as the
existing discharge, likely leaving an unaffected zone for fish

passage.

o (
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1LeBosquet, M (1946) Cooling water bemefits from increased river
flows. New England Waterworks Association Journal, Vol. 60, 111-116.

In the implementation of the project, an Environmental Assessment
will be performed in accordance with 22 CFR 216, "A.I.D.
Environmental Procedures”. Approvals from other Egyptian
governmental agencies, such as The Ministry Of Irrigation are to be
obtained by EEA.

41
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MANAGERTAL/ADMINISTRATIVE ANALYSIS

Ministry of Electricity and Enerqy

Electric power was first introduced into Eqypt in 1895,
Through 1964, the generation, transmission and distribution of
electric energy was the responsibility of a large rumber of
independent governmental and private organizations. In 1964,
the Ministry of Electricity and Enerqy was formed in
accordance with Law No. 60 of 1963, which consolidated all
individual electric generating facilities into a single
state-owned and controlled organization. The Ministry of
Electricity and Energy has continued to evolve to meet the
expanding energy requirements of Egypt. The Ministry of
Electricity and Energy directs and coordinates the activities
of six Authorities each headed by a Chairman and a Board of
Directors. The Ministry of Electricity and Energy is
responsible for the establishment of energy policies in
support of the GOE's overall plans for Egqypt, development of
5, 10 and 20 year forecasts and plans and coordination between
the Authorities.

Eqyptian Electricity Authority

In 1965, Presidential Decree No, 3726 was issued establishing
the General Egyptian Electric Corporation (GEEC) with
authority to manage, operate and maintain power stations and
networks and to construct facilities for the production,
transmission and distribution of electric energy in all parts
of Egypt. In 1976, the People's Assembly approved Law No. 12
which established the Egyptian Electricity Authority (EEA) as
the successor to GEEC. The senior policy and decision making
unit within EEA is the Board of Directors. The Chairman is
appointed by Republican Decree. Members of the Board of
Directors are appointed by order of the Prime Minister upon
the recommendation of the Minister of Electricity and Energy.

EEA is operating authority for the Ministry of Electricity and
Energy and is responsible for planning, construction,
operation and maintenance of bulk power which constitutes the
Unified Power System transmission facilities interconnecting
the generating plants.
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EEA is divided into five administrative divisions and five
operational zones, The five administrative divisions are:
Commercial Financial and Economic affairs, Administrative
Affairs, Operation, Studies and Research, and Projects. The
five operational zones are: Alexandria, Cairo, Canal, Delta

and Upper Eqypt.
Unified Power System

The Unified Power System (UPS) is operated as a multi-area
system based on historical development of the network,
operating experience, system structure and the territory
covered by each operating economy and security of the major
generation and transmission systems are evaluated on a total
system basis.

The UPS is supervised and controlled by the National Energy
Control Center (NECC), located in Imbaba northwest of Cairo.
Information necessary for control of the interconnected system
is transmitted from generating plants and substations by
either microwave or power-line carrier to the NECC where
on-line digital computers perform economic dispatch
computations and autamatic generation control, security
assessment, post-disturbance review, and system state
estimation;—collect, -compute,.display, alarm and log all data
necessary for the real-time supervision and control of the
operation of the major generators and the 500KV and 220KV
transmission systems,

Delta Znne

The Delta Zone was established in 1964 and provides electric
service to the governorates of Kafr El Sheikh, Gharbiah,
Dokohliyah, Menoufiah, Damietta, El Sharkiah, El Kaliyobiah
and El Beherah following the acquisition of a number of
independent governmental and privately owned utility
organizations of the electrical system from a French company.
The Delta Zone is responsible for the operation and
maintenance of all generation and transmission facilities in
the Nile pelta and includes four power stations composed of 38
generating units ranging in size from 12.5MW to 110MW with a
total installed capacity of 1,367MW, -1378Kms of 220KV
transmission lines and 1840MVA of transformer capacity in
substations vhich supply the 66KV and 33KV subtransmission and
11KV distribution networks.
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ACTION: :AID-3 INFO: A/DCM ECON /5 | Bage I of 2
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TO AMEMBASSY CAIRO 8294 o
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~AIDA _ aCrion y .gg: ifz?'"
E.O.-lZSS?:. N/A | 1 AN winag (- Zey
TAGS:  N/A T
SUBJECT: * EGYPT ~ TALKEA COMBINED -CTCLE POWER PILANT 27 MAY 86

PROJECT (263-0196) = ENVIRONMENTAL .ASSESSMENT

"REF:: (A) LINTNER-HUNT-STARNES TELECON 5/19/86
(B) LINTNER~PATALIVE MEMO 3/9/85

1. FOR DR/IDPS, -JOHN HUNT, ENGINEERING ADVISOR AND
DR/UAD, JOAN STARNES ,” MISSION ENVIRONMENTAL OFFICER.

2. ANE/PD/ENV, STEPHEN F. LINTNER, -ENVIRONMENT.I
COORDINATOR HAS DELEGATED ENVIRONMENTAL CLEARANCE FOR-
THIS PROJECT TO MISSION ENVIRONMENTAL OFFICER.

3. AS PER GUIDANCE PROVIDED IN REF. A, THE ASSESSMENT
SBOULD BE A CONCISE AND TARGETED DOCUMENT.  IT SHOULD
REFLECT THE CONCERNS RAISED IN THE LININER-PATALIVE
MEMORANDUM OF 9 MARCH 1985 WHICI WAS COPIED TO HUNT. AND
STARNES WHEN IT WAS ISSUED. 1IN ADDITION, -IT SHOULD
ADDRESS POTENTIAL IMPACTS TO AQUATIC SPECIES IN-THE
VICINITY OF THE DISCHARGE POINT. :

3. ANE/PD/ENY REQUESTS 'STARNES PROVIDE ENVIRONMENTAL
COORDINATOR WITH TEXT OF FINAL ENVIRONMENTAL.ASSESSMENT‘
AND 3IS CLEARANCE MEMORANDUM WHEN AVAILABLE. - SHULTZ
BT
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MEﬂORhND;H Date: darch 9, 1955
To: NE/PD/EGYPT, Charles Patalive, Project Officer
From: NE/PD/ENV, Stephen F. Lintner, Environmental Coordinatogé?ﬁ

-

Subject: EGYPT - Talkha Generating Station Combined Cycle Conversion
Study - Environmental Concerns

I have reviewedthe:Talkha GeneratingiStation Combined Cycle
Conversion Study-prepared by Ebasco . Services Incorporated (Contract
IQC OTR-1406-1-00-1181-00, Work Order No. 07 - March 1985). This
study includes a section entitled "Environmental Considerations”
(pages 36 - 38) which provides a generalized review of environmental
issues assocated with the proposed combined cycle conversi.a. It
should be noted that the provisions of 22 CFR 216, "A.I.D.
Environmental Procedures" require the preparation of an
Environmental.Assessment for.all:power.projects. It is recommended
that.USAIDuincludecthe.preparation..of such a:study as an element of
the:scope- of ﬁorkﬂfotgdesignisezviéeétif:itcié’decided to proceed
with developmént ofia moreidetailediféasibility study-and/or a
project paper.

It is requested that ‘the Mission consider having Ebasco prepare a
review of what design modifications would be required to bring the
temperature ofwthe water discharged from the plant into compliance
with the provisions of Presidential Decree, Law No. 93 of 1962. .
This review should identify the recommended ‘design changes, capital
cost, recurrent cost and training requirements for this
intervention.. It should be noted that the study does not discuss
permit.requirements:for the use of.water from the Nile and its
subsequent discharge after use. in"the Talkha plant.

It should be noted that both NE/PD/ENV ‘and Mission environmental

personnel are prepared to any provide assistance required for tne
preparation of the scope of work for the Environmental Assessment
and planning of the "scoping session" for the assessment.

cc: GC/NE, R. Johnson
AID/Cairo, J. Starnes, Mission Environmental Officer
AID/Cairo, J. Hunt, Mission Project Officer
AiD/Cairo, K. O'Donnell, Senior Legal Advi§br



