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CONVERSTON FACTORS

Power and Energy:
1 Kilowatt (kW)
1 Megawatt (Mw)
1 Kilowatt hour (kWh)
1 Gigawatt hour (GWh)-

1,000 Watts
1,000 Kilowatts
1,000 Watt hours
1,000,000 kwWh

mnun

Pressure:

1 Atmosphere (atm) = 14.7 pounds/square inch (psi)
Weight:

1 Kilogram = 2.2 pounds (1bs)

1 Tonnes = 1000 Kilograms = 2200 pounds
Area: :

1 Hectare = 2.47 Acres
Distance;

1 Meter = 3,38 Feet
Frequency;

1 Hertz = 1 Cycle per Second
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GLOSSARY OF ABBREVIATIONS

ADB African Developmerit Bank
AID Agency for International Development (U.S.A.)
CIDA Canadian International Development Agency
COFACE Compagnie Francaise d'Assurance Pour Le
Commerce Exterieur (France)
EEA Egyptian Electricity Authority
EEC European Economic Community
EGPC Egyptian General Petroleum Company
EIB European Investment Bank
GEEC General Egyptian Electricity Corporation
GI Government of Italy
GLC Ground Level Concentration
GOE Government of Egypt
IBRD International Bank for Reconstruction
and Development (World Bank)
IDA Internatioial Development Association
MEE Ministry of Electricity and Energy
MSCM Million Standard Cubic Meters
NAAQS National Ambient Air Quality Standards
NECC National Energy Control Center
OBI Overseas Bechtel, Incorporation
OECF Overseas Economic Cooperation Fund (Japan)
PPC Petroleun Pipeline Company
SAS . Standardized Accounting System
S&P Sanderson & Porter
USEPA United States Environmental Protection Agency

upPS Unified Power System
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EGYPT: SHOUBRAH EL KHEIMA THERMAL POWER PLANT
AMENDIMENT NO. 3

SUMMARY AND RECOMMENDATIONS

Grantee: The Government of the Arab Republic of Egypt (GOE).

The Grant Application is attached as Annex A.

Grant Amount: U.S. $55 million, increasing Grant No. 263-0030

from $208 million to $263 million.

Implementing Agency: The Egyptian Electricity Authority (EEA),
a separate entity within the Ministry of Electricity. and Energy.

Terms to the Implementing Agency: A loan to the the Egyptian

Electricity Authority on terms satisfactory to AID.

Project Amendment Purpose: To augment the electricity generating

capacity of EEA to meet increasing power and energy requirements
of consumers throughout Egypt.

Project Amendment Description: Engineering and construction of

the fourth 315 MV power generating unit for the 1260 MY thermal
power plant to be located approximately five miles north of
Cairo on the east bank of the Nile River, together with
necessary transmission linkages and technical assistance.

Purpose of Grant Amendment: To amend the project description to

include a fourth 315 MV generating unit to complete development
of the Shoubrah El Kheima site to its full capability of 1260 M4
and to increase AID funding to the project.

Total Project Cost: Total Project cost (including

interconnection), both foreign exchange and local currency
equivalent is $918.7 million. AID will finance foreign exchange
costs up to $263 million under this authorization.

Environmental Considerations: The environmental iwpact of the

plant on air and water quality have been addressed and
satisfactory mitigation actions have been included in the
project.

- Source of U.S. Funds: Fiscal Year 85 Economic Support Funds.

Statutory Requirements: All statutory criteria have been

satisfied; see Annex D.

Grant Application: The GOE has requested an additional AID

grant tor this project to assist in financing the
foreign exchange costs of the Project. The application is
attached as Annex A.
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Project Committee Recormendation: Approve the waiver of AID

competitive procurement procedures to permit the use of the
present equipment suppliers and engineering consultant and
authorize an Amendment to Grant 263-0030 to increase the Grant
unds fron $208 million to $263 million, in accordance with the
terms and conditions set forth in the draft Grant Authorization
Amendment which is appended hereto as Annex B.

Project Committee:

USAID/Cairo

Project Chairman: John P. Hunt

Project Committee: Joesph Pastic DR/ID
John Starnes DR/UAD
Kevin O'Donnell LEG
Thomas Johnstone IM/FO
Mona E1 Shafei DPPE/PO
Khaled Sherif DPPE/PAAD
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I. INTROOUCTION

1.01 Studies made by EEA of their power and energy reguireiments
in the mid 1970's, confirmed by their consultant and reviewed
independently by the World Bank, forecast an annual load growth of
12 to 15 percent over the next decade, and a serious deficit in
power generation capability in the mid-1980's which could act as a
brake on economic development.

1.02 On July 19, 1979, AID authorized a grant of $100 million to
the Government of Egypt to assist in financing the foreign exchange
costs of engineering and constructing a 600 megawatt (MW) thermal
power plant, expandable to 900 M4, to be located on a site at
Shoubrah El Kheima in Cairo, Egypt. Tne agreement was signed on
August 29, 1979. A detailed appraisal of the project is included in
the Project Paper, "Egypt: Shoubrah El Kheima Thermal Power Plant,
Project No. 263-0110, May 1979."

1.03 The World Bank Group (IBRD and IDA) and four other
multilateral and bilateral donors are also providing financing for
the project. They included the European Economic community (EEC),
the European Investment Bank (EIB), the Japanese Overseas Economic
Cooperation Fund (OECF) and the African Development Bank (ACB).

1.04 The implementing agency for the project is the Egyptian
Electricity Authority (EEA), a separate entity of the Ministry of
Electricity and Energy (MEE), responsible for the generation and
transmission of electricity to Egypt.

1.05 The AID grant of $100 million was based upon a project
foreign exchange cost estimated at $387.8 million and local currency
cost of $ 78.1 million. AID's grant was to be used to finance the
dollar costs of consultant engineering services for the planning and
engineering of all facilities; preparation of bid documents and
procurement services related to plant and equipment, materials and
related civil works construction services; supervision of
installation, erection and civil works construction services;
acceptance testing and start-up of the plant; assistance and
training during initial commercial operations; and to finance major
components of power plant equipment.

1.06 EEA competitively selected the U.S. consulting firm
Qverseas Bechtel, Inc. (OBI) to provide engineering, procurement,
construction management, start-up and training services for two
nominally rated 300 MW generating units and engineering design of a
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third rominally rated 300 My generating unit. The countract was
signed in December 1979 and after amendment of rertain terms and
conditions to comply with AlD's requiraments, the contract was
approved by AID and subsequently by the Egyptian Council of State in
May 1980. On April 15, 1980 EFA advised the co-financiers of their
intent to include in the OBI contract, procurement, construction
management, start-up and training services for the third 307 My
generating unit.

1.07 OBI prepared a conceptual design of a 945 M{ plant,
consisting of three (3) 315 MV units, each of similar design, and a
procurement packaging plan for plant equipment and services, with
due regard for the different source and origin requirements of the
various co-financiers of the project. OBI's Preliminary Design
Report was issued in August 1980,

1.08 At a co-financiers' meeting in Cairo in September 1980, OBI
presented a proposal which would reduce tue schedule for the first
unit to 58 months as well as significantly reducing the capital cost
of the project with OBI performing critical path detailed design and
assuming additional procurement responsibilicies for critical items
for major equipment which would allow earlier design of the critical
civil works,

1.09 OBI estimated the total cost of the 945 MiJ plant to be
approximately $640 miilion, not including interest during
construction. The OBI Preliminary Design Report and cost estimate,
based on the 58-month schedule and OBI's expanded engineering role
was accepted by EEA and the co-financiers in September 1980.

1.10 In October 1980, following discussions with EEA, OBI
nroposed to further reduce the schedule to 51 monthe. This “fast
track" schedule was approved by the co-~financiers. EEA authorized
OBI to proceed on the "fast track" schedule tc complete Unit 1 for
comercial operation in January 1985, 5l-months from October 1980,
the start of the drafting of commercial terms and conditions and
technical specifications for the Contract Packages or Purchase
Orders. Completion of units 2 and 3 would fellow the firsc unit by
nine wonths and fifteen months, respectively, i.e. Unit 2 in October
1985 and Unit 3 in April 1986.

1.11 EEA and OBI completed negotiations for the expanded OBI
services and in June 1981, the GOE requested AID to provide
additional Grant funds in the amount of $90 million to assist in
financing the expanded scope of the project. A detailed appraisal
of the expanded project was included in the paper ''Shoubrah El
Kheimigg?efmal Power Plant, Amendment, Project No. 263-0030, dated
June M



- 11 -

1.12 On August 25, 1981 AID authorized «n additional $90
million grant to the GOE and the Grant Agreement was amended on
August 29, 1981 to provide the additional foreign exchange
financing for the expanded scope of OBI's services and to
finance major equipment packages for the expanded Y45 MW

plant. OBI's Contract with EEA was amended on April 1, 1482
and the amendment was approved by USAID on April 21, 1982.

1.13 A total of 39 Contract Packages and Purchase Orders
were avarded for equipment, material and services required for
the construction of the plant. Foreign exchange funding for
the Contract Packages and Purchase Orders has been provided by
six (6) multi-lateral and bi-lateral donor agencies. EEA has
provided local currency funding for the contracts and orders
requiring local currency.

1.14 The co-financiers met in Cairo in June 1982 to discuss
the transmission connection of the plant to the Unified Power
Systen (UPS), to define the procurement packages and to
allocate financing subject to approval by each co~financier.
Foreign exchange financing for the transmission interconnection
was provided by AID, ADB, the Canadian International
Development Agency (CIDA) and Cowpagnie Francaise d'Assurance
Pour Le Comerce Exterieur (COFACE). EEA provided local
currency funding for the contracts and orders requiring local
currency.

1.15 In March 1984, the GOE requested AID to provide
additional grant funds in the amount of $18 million to complete
the foreign exchange funding shortfall associated with the
contracts funded by AID. A detailed appraisal of the funding
shortfall is included in the paper '"Shoubrah El Kheims Thermal
Power Plant, Amendment 2, Project No. 263-0030, dated January
1984." On April 17, 1984 AID authorized an additional $18
million grant to the GOE. The Grant Agreement was amended on
May 14, 1984 to provide the additional foreign exchange
financing to fully fund the three unit Project.

1.16 Recent studies of growth in peak demand and energy
consumption indicate a serious deficit in electric power
generating capacity exists which, if not corrected, could
seriously impade the economic development of Egypt. OBI has
studied the feasibility and performed preliminary design for
adding a fourth generating unit on the Shoubrah El Kheima plant
site duplicating the three existing units and bas concluded
that a fourth unit is technically and environmentally
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feasible. The fourth unit would fully utilize the remaining
site and common facilities and would require a minimun of plant
service facility expansion. The construction cost and schedule
would provide maximum economic benefits when compared to other
alternatives.

1.17 OBI has estimated the total cost of Unit 4 to be $156
million based on a 32-month schedule which is in turn based on
extension of all existing contracts and purchase orders thereby
assuring duplication of Units 1, 2 and 3. The Foreign Exchange
cost is $135 million. AID's portion of the Unit 4 cost is $55
million. All local currency needs, currently estimated at

LE 15 million will be provided by the GOE.

1.18 On Ocrober 29, 1984, the GOE requested AID to provide
additional grant funds in the amount of $60 million to assist
in the construction of a fourth 315 M4 generating unit at
Shoubrah El-Kheima. On March 13,1985, AID announced its
intention to provide up to $60 million to finance part of the
$156 million cost of the fourth 315 My genérating unit with the
balance being funded by other international donors.

1.19 The co~financiers met in Cairo in April 1985 to
discuss the feasibility of constructing a fourth unit at
Shoubrah El Kieiica, to define the procurement packages and
allocate tinancing subject to approval by each co~financier.
Since I8RD funding will not be available for Unit 4, those
contiacts previously financed by the IBRD will be funded by
AID, ALK, EIB, CECF and the Government of Italy (GI). The
co~financiers alsn discussed the implementation procedures and
racumierded utilization of the same consultant, suppliers and
confractors as were utilized for Units 1, 2 and 3 except for
the shoreline Jevelopment work which is not on the critical
path for cperation of the fourth unit.
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II. NEED FOR ADDITIONAL GENERATING CAPACITY

A. Introduction

2.01 The Egyptian Unified Power System (UPS) is composed of
more than 120 generating units in hydro, steam and gas turbine
plants from Aswan to the Mediterranean Sea and the Suez Canal.
The development of the installed generating capacity, the
maximum demand and installed (nameplate) reserves from 1952
through 1984 are sumnarized in Annex E. The generating units
are interconnected through an extensive high voltage network of
transmizsion lines. Partly because of the high rate of growth
in demand and consumption, the power system due L7 its
configuration and low efficiency, as calculated from EEA
reports, is characterized by inordinately high energy losses,
low voltage and frequent outages caused by equipment failure.
In recent years, the inability to add new generating capacity
to meet customer demands has resulted in prolonged periods of
low voltage (brownouts) and low frequency and, on many days,
interruption of service (blackouts). Unless sufficient
generating capacity can be installed in the next several years,
Egypt's'economic development will be threatened.

B. Consumption and Supply

2.02 The annual growth in peak demand and energy
consumption over the past five years has averaged 11.2% ard 12%
respectively. This growth in demand and consumption is the
result of population growth, intensive industrial and
agricultural development programs, rural electrification and
urban electric distribution rehabilitation particularly along
the Suez Canal. The most recent forecast of annual demand and
consumption, Annex F, indicates a gradual tapering off from the
current 13 percent growth to an annual growth of about six
percent in the early 1990's based primarily on che results of
the intended conservation program.

2.03 _While the total installed generating capacity (based
on nameplate ratings) of the UPS is nearly 7000 MY, only

72 percent is available to meet customer requirements due to
capacity limitation and derating of the generating umits and
their auxiliaries. Annex G lists the existing generating
plants by zone, type of generation and show both nameplate
capacity and available capacity. The hydro capacity is being
further derated as a result of the unprecedented drought in
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East Africa which has reduced the water in storage, and water level,
in the High Dam Lake. Planned and unplanned outages, historically
averaging 30 percent of the available capacity, further reduce
generating capacity.

2.04 Generating capacity currently under construction and to be
completed prior to 1989 will not significantly improve the
inadequate generating facilities. The GOE has had limited success
in attracting financial assistance for new base load generating
capacity of the magnitude required to meet the anticipated
requirements beyond 1986. The most recent generating units
committed to construction included Abu Sultan Unit 4 financed by
AID, a steam turbine unit for Ataka Unit 3 and gas turbine umits at
Dammanhour and Wadi Hoff financed through suppliers credits. The
GOE's ability to finance substantial additional base load generating
capacity, in a timely fashion absent donor assistance, is doubtful.

2.05 A reliable power system is able to provide sufficient
generating capacity to meet customer demands and provide for planned
maintenance of generating units and the unplanned coincidental
outages of several major generating units. Based on EEA's
historical data, an average of 15 percent of available capacity is
out of service at any given time for scheduled maintenance and an
additional 15 percent of available capacity is out of service for
non-scheduled reasons. An absolute minimum reserve capacity, equal
to 30 percent of the estimated peak demand will assure a minimally
reliable generation supply.

2.06 The lack of generating reserves is already evident. On 139
days in 1984, EEA was compelled to shed customer loads varying
between 400 to 700 M4. On several occasions up to 1500 MW was
shed. EFA attempts to limit system frequency deterioration to 49.6
Hertz (normal 50.0 Hertz). Prolonged operation at frequencies of
this level or below could damage the modern generating units and
customer owned equipment. In 1984 and for the foreseeable future,
EFA when experiencing supply shortages will allow system frequency
to deteriorate to 49.6 Hertz (120 MW reduction) and will then shed
residential customer load in rural areas. The shedding is rotated
among areas to minimize the duration of outage to any customer. For
shortages exceeding 400 M4 industrial shedding becomes inevitable.
EEA is also pursuing cutbacks in street lighting and partial
interruptions in service to the Kima Fertilizer Plant in Aswan and
the Aluminum Plant in Nag Hammadi. In addition the GOE has
initiated a campaign to encourage custower energy conservation.
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2.07 The EEA's planned additional capacity, presently under
construction, is not sufficient to assure a reliable power supply
since there will only be 17 percent reserve available in 1985, nine
percent available reserve in 1986, two percent available reserve in
1987 and with no reserve and insufficient capacity to meet customer
demands predicted for 1988 and beyond. The Capacity Addition
Program is summarized in Annex H. The capacity reserves based on
the load forecast and existing and new generation scheduled to come
into service indicate that a shortage of capacity will exist for the
foreseeable future with no reserve capacity, a serious situation if
Egypt's economic growth is to continue. An analysis of the
Load-Capacity Situation is summarized in Annex I.

c. Capacify Addition Options

2.08 The need for additional capacity, to be in service by mid
1988, is critir=l and EEA is considering a number of activities for
adding capacity to meet their generating requirements (Annex J) and
thereby improve the reliability of the Unified Power System.
Considering the peaking capacity available at the High Dam, base
load capacity additions are essential.

2.09 EEA has in the past and may in the future resort to the
installation of Gas Turbines to eliminate imminent capacity
deficiencies accepting their high operating costs for the advantage
of short installation time. Gas Turbines have inherent high
operating costs and are intended for use as "peaking" generation.
EEA is presently operating Gas Turbines as "base load" generation
tntil sufficient base load steam turbine generators can be placed in
service. If gas turbines are to be operated as base load units, it
is often advantageous to add heat recovery boilers which produce
steam from the turbine exhaust gases and pass the steam through
steam turbine generators to generate additional power and energy.
AID has financed a study to determine the technical, economic and
financial feasibility to convert the AID-financed Talkha Gas .Turbine
Plant to such a Combined Cycle Plant gaining an additional 90 M4 of
generating capacity. The earliest the Combined Cycle Plant could
deliver energy to the Unified Power System would be 1989. Simple
cycle gas turbines should only be a capacity alternative where no
other capacity alternative is available and the installation should
provide for future modification for combined cycle operation.

2.10 Consideration is being given to the rehabilitation of
generating capacity which, due to the condition of the physical
plant, is unable to operate at design capacity anc efficiency and at
normal industry levels of availability. EEA has taken action to
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rehabilitate specific equipment at Cairo West, El Tebbin, Cairo
South, Cairo Norch and Siouf Power Stations. These efforts at
rehabilitation, while achieving some improvement in unit capacity
have not resulted in substantial overall improvement in the
availabilty of the units to supply energy. Any long-term
improvement in capacity and availability must be viewed in the much
broader context of plant and operator upgrading based upon a
comprehensive analysis of each plant. EEA has requested AID
financing of technical assistance for rehabilitating Cairo West,
Cairo South, Suez, Dammanhour, Kafr El Dawar and Talkha thermal
power plants. This assistance would be to identify economically
sound programs from which detailed specifications and implementation
schedules for each plant upgrading would be developed. Any
improvement realized, at best, could only be considered as a medium
term partial solution since many of these units are small and as
EEA's system grows should be retired.

2.11 Rehabilitation of hydroturbines at the Aswan Hydroelectric
Power Station and installation of Low Head Hydro Generating Units on
the Nile would improve efficiency and increase the energy supply.
Upon completion of the High Dam, the hydraulic head at the Aswan
Hydoelectric Power Station was reduced by approximately 30 percent
reducing the plant power output by 145 M4, 42 percent of the
original plant rating. Replacement of the Kaplan runners with
runners designed for the existing head would recover nearly 50
percent of the lost output. If a decision was made to proceed with
the replacement of these runners, the first runner could be
delivered to the station within three years and replacement
completed within six years. While studies have identified
approximately 500 MW of Hydro capacity potential at existing or
contemplated barrages along the Nile, only projects that would
provide some 300 M4 of hydro capacity are currently being
contemplated. However, studies of the barrage structures and
engineering of the power house installation, followed by
construction, would require 4 to 7 years and are, therefore, not a
viable alternative to contribute to reducing the existing capacity
deficiency. However, in the long run, the additions would save
substantial amount of Egypt's gas and oil resources.

2,12 The most viable long term solution to alleviate the
capacity deficiency involve che installation of base load steam
turbine generation either at new sites or at existing power
stations. The decision to develop a new site would require the
selection of an architect/enzineer to perform the feasibility
studies associated with site selection, wit sizing, fuel selection
and transmission facilities, selection of a consultant to provide
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engineering and construction monitoring services, specification
preparation and negotiation of equipment and construction
contracts. This initial phase would require 3 years. Site
development, construction and start-up of the first unit would
require an additional 4 years.

a. EEA initiated a limited feasibility study (Canadian
financed) in January 1985 for a 600 MW Combined Cycle plant on
the Mediterranean Sea. The 400 MW gas turbines would be in
service in 1989 with the combined cycle addition to be complete
in 1990. The study also provides for the future addition of a
600 MW conventional thermal plant. The study should be
completed in mid 1985.

b. EEA initiated a feasibility study (Japanese financed) in
January 1983 for a 1,200 MW power station at Ayn Musa in

the Sinai. The study was completed in January 1984.
Financing for this plant has not been secured.

c. EEA initiated a feasibility study (AID financed) in
March 1985 for a 1,200 MW power station in the Delta. The study
should be completed by late 1985.

However, due to the engineering and construction time requirements,
the plants resulting from the Japanese and AID studies would not be
delivering initial generation to the UPS before 1992 at the earliest.

2,13 The above considerations are not viable alternatives to
meeting the power and energy shortage beyond 1987 since time
requirements will not result in capacity being added to the UPS to
meet the 1988 shortage.

D. Alternatives to Adding Generating Capacity

2.14 As indicated in Section 2.02 conservation practices
resulting from a combination of increased tariffs to consumers and
inproved efficiency if accomplished could forestall the need to shed
substantial blocks of customer load but would nct be a viable long
term solution to the development of a reliable power system.
However, the savings to the Government of Egypt could be enormous.
Implementation of such practices continues to be the central focus
of our policy dialogue with the GOE.

2,15 Due to subsidies, rates for electrical energy in Egypt are
among the lowest in the world. This encourages wastage and redures
the incentive of users, particularly large industrial users, to
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modernize their processes and improve the efficiency of their
operation. EEA is attempting to encourage customer conservation
through tariff adjustments which indirectly encourages customers to
consciously adjust their consumption habit$ to reduce their electric
bill. Past tariff increases in low, medium and high voltage
customer classifications, while important and positive steps to more
realistic pricing, have not been of sufficient magnitude by
themselves to encourage customer conservation. Proposed tariff
increases to be implemented in mid 1985 are expected to encourage
some consumer conservation but rates will still be far below the
unsubsidized level. Nevertheless, at this early stage in tariff
increases, the long-term effect of tariffs on customer consumption
cannot be reliably predicted because tariff adjustments take
considerable time to work through the system to influence consumer
ehavior even if tariffs are raised to optimum levels.

2.16 A program to improve the efficiency (power factor) of the
Unified Power System through the planned installation of capacitors
on the distribution system would improve voltage levels, reduce
losses and release substantial generating and system capacity
presently utiiized to supply losses. Preliminary estimates of EEA's
capacitor requirements to improve the system efficiency from 75
percent to 95 percent would indicate a need to install some 4,000
MVAR's of capacitors which would possibly release some 400 M4 to
500 M4 of existing generation. If EEA were to embark on a capacitor
installation program, the initial benefits would appear with the
first installation in the second year of the project and the full
benefits of the program would be realized upon campletion of the
project in the fourth year. USAID has discussed a capacitor
installation project with EEA and would recommend a study to
quantify benefits to be derived from installation of capacitors on
the distribution system.

2.17 The installation of a steam turbine generator at an
existing plant site is the quickest way to add base load capacity to
the UPS particularly if mobilized contractors or contractors
familiar with the existing plant are utilized for its design, supply
and construction. EEA has been reviewing for the past year a
feasibility study to add a fourth unit at Shoubrah El Kheima Thermal
Power Plant duplicating Units 1, 2 and 3 which could be in service
in 1988 and a technical proposal for supplier financing of a 300 MJ
geverating unit to be installed at the Dammanhour Power Plant with
an option for financing two additional units, one at Ataka and the
other at Assuit. Only at Shoubrah El Kheima are there contractors
partially mobilized and available contractors familiar with the
existing plant under construction. On the Dammanhour project,
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contractors have not been selected. It is not reasonable to expect
that this unit could be on line before 1989, cne year following
Shoubrah El Kheima Unit 4.,

2.18 The addition of a fourth generating unit at Shoubrah El
Kheima Thermal Power Plant, duplicating Units 1, 2 and 3 which are
nearing completion, has been chosen by EEA as the highest priority
for adding capacity to their system.
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IIl. THE PROJECT

A, (Ceneral

3.01 The prcject is basically as described in the original
Project Paper of May 1979, and the Amended Project Papers of
September 1981 and January 1984. The proposed Amendment increases
the size and capacity of the project and provides for engineering,
procurement of equipment and construction of a fourth 315 MW
generating unit increasing the total capacity of the plant to

1260 MJ. The fourth Unit will consist of a nominally rated

315 megawatt reheat turbine-generator with associated boiler,
condensing and feedwater heating systems, plus ancillary mechanical
and electrical auxiliary supporting systems, all duplicating the
equipment and systems provided for Units 1, 2 and 3.

3.02 The additional AID Grant assistance will finance:

a. The foreign exchange costs for engineering, procurement,
construction management, start-up and training services for
the fourth 315 MJ generating unit.

b. The foreign exchange costs for design, supply and erectinn
of major equipment packages for the turbine-generator,
boiler feed pumps, condenser and heaters, panels and
controls, water treatment facilities and reinforcing steel
for the fourth 315 M4 generating unit.

B. Purggse

3.03 The purpose of the project remains to augment the
electricity generating capacity of EEA to meet increasing power ard
energy requirements of consumers throughout Egypt.

Cost Estimate

3.04 A cost estimate for the Unit 4 addition was prepared in
March 1984 by EEA's Project Consultant, OBI. 1The estimate was based
on Unit 4 duplicating Units 1, 2 and 3 with equipment materials and
services being provided by Units 1, 2 and 3 suppliers and
contractors. EEA obtained assurance from all major equipment and
services suppliers in 1984 and again in early 1985 of their
willingness to provide equipment, material and services for Unit 4
at Unit 3 price levels or unit rates of 1982. The project cost
estimate is based on a 32-month schedule commencing with OBI's
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authorization to proceed until initial o

unit. Table III-1 presents a summary of project costs.

cost estimate for Unit 4 is shown in Annex K.

TABLE 1II-~1

SUMMARY OF COST ESTIMATES

peration of the generating

A detailed

(Expressed in Equivalent U.S. $ -~ MILLIONS)

UNITS 1,2 AND 3 UNIT 4
FOREIGN  LOCAL FOREIGN  LOCAL TOTAL
Equipment, Materials, 426.8 91.8 118.8 - 17.8 655.2
Supplies, Construction
Services
Technical Assistance 78.1 13.5 10.2 3.3 105.1
Contingency 12.7 2.0 6 -~ 20.7
Power Plant Subtotal 517.6 107.3 135.0 21.1 781.0
Equipment, Materials, 98.3 23.9 5.0 0.6 127.8
Supplies, Construction
Services
Contingency 7.8 2.1 - -~ 9.9
Interconnection Subtotal 106.1 26.0 5.0 0.6 137.7
Project Totals 623.7 132.3 140.0 21.7 918.7
D. Project Design
3.05 A logical framework showing the Project design is incIuded

as Annex T. The only changes in the logical framework are the

Project Inputs and OQutputs.

E. Section 611(a) Requirements

3.06 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,
of the original project which was based

analysis initially performed by Sanderso

The project is an extension

upon sound engineering

n & Porter, Inc., and
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reviewed and confirmed by Overseas Bechtel, Inc., the Consulting
Engineer for the project. The Mission has reviewed the proposals
for engineering and other plans and finds them to be acceptable and

has reviewed the estimated costs and finds. them to be reasonably
firm within the meaning of the statutory requirements.
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IV. TECHNICAL ANALYSIS

A. Site

4.01 The Shoubrah El-Kheima Thermal Power Plant is located in
the Governate of Kalubia on the east bank of the Nile River. The
site, shown in Annex Q, is some 10 kilometers (6 miles) north of the
main business district of Cairo. The site occupies a total area of
approximately 8.4 hectares (21 acres). The power block, triangular
in shape and occupying an area of 6 hectares (15 acres), extends
some 375 meters along the Nile River east of the Corniche with the
southern boundary extending eastward from the Nile some 334 meters
to the General Factories Road which forms the northeast boundary.
Fuel storage occupies 1.4 hectares (3.5 acres) along the northeast
side of General Factories Road. The water intake structure complex
and Administrative Building will occupy 1.0 hectare (2.5 acres)
between the Corniche and the Nile River.

4,02 The shoreline along the Nile River will be extended to the
north from the existing water intake structure to .provide space to
accommodate the administration building with parking space as well
as the circulating water intake structure for Uait 4. The shoreline
extension will be a precast platform deck on precast pretensioned
hollow core concrete piles.

4.03 A pedestrian overpass for personnel access to and from the
plant over the Corniche Road extension will be provided. The
overpass will be of precast, pretensioned construction and will be
provided with concrete stairs and handrails.

4,04 The existing boundary wall fence including gates and guard
posts will be extended to encompass the changed plant layout which
includes Unit 4. 1In the area of the Unit 4 stack, the fence will
encroach on the General Factories Road. The road has been closed
since the beginning of construction and EEA is taking action to
permanently close the road between the plant and the fuel storage
tanks. A Condition Precedent to Disbursement will require evidence
that EEA has legal jurisdiction over all rights-of-way necessary for
the plant facilities and transmission connection to the UPS.

B. Physical Plant

4,05 The physical plant is basically the same as described in
the original and amended Project Papers of May 1979, June 1981 and
January 1984 except that the scope now provides for construction of
a 1260 MW plant rather than a 945 MW plant,
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4.06 The Unit 4 turbine-generator and steam-generator together
with their accessories, condenser, pumps, feedwater heaters, etc.
will be physically located in an extension, to the north, of the
existing Unit 3 open turbine deck and open boiler structure. A new
control room will be provided similar to that provided for Units 1,
2 and 3. Space will be provided to relocate Unit 3 controls to this
new control room at a future date, if desired.

4.07 All turbine-generators, including Unit 4, will be outdoor
design, double-flow, tandem~compound units with a guaranteed rating
of 315,000 kW at 170 atm (2500 psi.) and 538 OC/538 OC

(1000 ©F/1000 ©F). The generator will be rated at 437,500 kVA,

50 Hz, 20,000 volts at 0.8 power factor, 0.58 short-circuit ratio
with hydrogen cooling at 4.0 atm (60 psi).

4.08 All steam generators will be outdoor design, drum-type,
natural gas or mazout (No. 6) oil fired, pressurized furnace units
consisting of an economizer, primary and secondary superheaters, and
reheater. The units will have a guaranteed steam cittput of

297.8 kg/sec (655 pounds/sec) at 184.5 atm (2712 psi) and 540.6 OC
(1005 OF) with feedwater at 252 OC (486 OF), Reheat will be

to 540.6 OC (1005 ©F).

4.09 All condensers will be single pass, single pressure type,

with divided water box. Nile River water will be used as cooling
water. The cooling water will be taken from the Nile River by
vertical punps in a new circulating water intake structure. The new
intake structure and pump house for Unit 4, a reinforced concrete
structure on piles similar to the intake structure for Units 1, 2
and 3, will be constructed north of the present intake. A new
traveling screen and screenwash system will be supplied.
Prefabricated concrete pipe will be used for the circulating water
supply and discharge lines.

4,10 The chlorination system is adequate and will require only
the addition of a chlorine line to the new circulating water pump
house to provide treatment from the existing equipment.

4.11 The additional switchgear needed to operate Unit 4 will be
housed in the switchyard building which will be extended one extra
bay toward the north.

4,12 Unit 4 will share common facilities with the other three
units, i.e., wastewater, boiler makeup water, sewage and sewage
treatment facilites which will not require additions.



4.13 Provisions for cross-connecting Unit 4 closed cooling water
and auxiliary steam systems with the common portions (e.g., air
compressors, fuel oil heating) of the existing systems will be
included.

4.14 The existing Gas Turbine will be connected to supply
startup power in the event powstr is lost to the plant. The existing
auxiliary boilers, which supply steam to steam driven auxiliaries
during start-up, will be tied into the Unit 4 auxiliary steam
system. Compressed air for Unit 4 will be provided by extending the
existing service and instrument air headers and adding a new
compressor and air dryer.

4.15 Unit 4 fire protection will be provided by enlarging the
underground fire loop and supplying the new unit identical to the
existing units., Fire protection internal to the Unit 4 power block
will be a duplicate of the existing protection. Expansion of the
existing foam system for protection of the Unit 4 fuel oil day tank
will be necessary.

4,16 The domestic water system will be extended to supply Unit 4
as well as the relocated administration building. Upgrading of the
domestic water system is not required.

4.17 The service gas systems have sufficient capacity to support
the expansion with the slight possibility of additional nitrogen
storage being required.

4.18 ALl underground utilities, such as storm sewers, sanitary
sewers, potable water, fire protection, and gas and electrical
ductbanks will be extended to handle the additional demands created
by the addition of Unit 4.

4.19 Minimal additional spare parts will be required since the
spare pazts for Units 1, 2 and 3 will be available to meet the needc
of Unit 4.

C. Transmission

4,20 Transmission system additions required to deliver the
output of Unit 4 to the UPS will comprise one additional 220kV
underground circuit from the Shoubrah El-Kheima plant to Bassous
Substation and associated circuit breakers, protective relaying,
controls and station service systems.
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D. Operations and Maintenance Staffing and Training

4,21 To operate and maintain Unit 4, the plant staff will be
increased by 34 operations and maintenance personnel. The operating
staff will be increased by 20, from 111 to 131 employees to operate
the unit on four shifts. ~The plant maintenance staff will be
increased by 14, from 77 to 91 employees. The administrative staff
will not be increased.

4,22 Since Unit 4 will be a duplicate of Units 1, 2 and 3,
operators from these units will be available and will have gained
experience on the other units prior to start-up of Unit 4. EEA will
be required to commence training of the additional staff one year
prior to the start-up of Unit 4. The additional operating staff
will be trained using classroom instruction, simulator instruction
and on~the-~job study instruction and hands-on experience. A
Covenant will be included in the Grant Agreement to assure that
training of additional operators and maintenance staff will be
initiated to assure trained and qualified operators to operate
Unit 4 without effecting Units 1, 2 and 3.

4,23 OBI's Operations Advisors from Shoubrah Ei Kheima Units 1,
2 and 3 will be available for a period of 18 months after Unit 1 is
placed in commercial operation and these services can be extended to
advise EEA in the operation of Unit 4,

4,24 The start-up staff will be required for the duration of the
start-up period of unit 4.

E  Fuel Sugglx

4,25 Unit 4 will be designed to burn natural gas as the
preferred fuel. Mazout (No. 6 fuel oil) may be used to make up for
shortages of natural gas with Solar (No. 2 0il) available as the
ignition and warm~up fuel,

4,26 © When operating at full-load capacity Unit 4 will consume
2,1 million standard cubic meters (MSCM) of natural gas per day from
the Abu Maadi gas field in the Delta, The total natural gas required
for full-load operation of all four units, including the gas
turbine, will be 9 MSCM per day. An additional gas pressure
reducing station will be required at Shoubrah El-Kheima. While the
pipeline is designed to transport 10 MSCM per day, the PPGC gas
terminal capacily is limited to 7.2 MSCM per day.
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4,27 EEA has obtained a written commitment from EGPC for a
supply of 9 MSCM per day of natural gas beginning in 1989. This
represents 100 percent of the requirements for four unit operation
including the gas turbine. A Condition Precedent to Disbursement
will require evidence that EGPC will deliver sufficient gas to the
plant to permit EEA to operate the plant after 1986, under normal
plant operating conditions, with no less than two units on gas at
any time, and to operate after 1988, under normal plant operating
conditions, with all four units on gas.

4,28 Alternatively, at full-load capacity Unit 4 will consime
approximately 1,950 metric tons (tonnes) of oil per day. With all
four units operating, the plant will consume 7,800 tonnes of mazout
per day. The existing l6-inch pipeline has a maximum capacity of
approximately 12,000 tonnes per day. Therefore, the pipeline
supplying the station has ample capacity for four units, but
additional pumps may be required at the Moustorod Pumping Station.

4,29 The current usable mazout storage capacity is approximately
47,000 tonres in the two mazout storage tanks and 2,000 tonnes in
each of the three day tanks. Total storage is approximately 53,000
tonnes. Wnen Unit 4 is added, total storage will be reduced from a
9-day supply to a 7-day supply. Additional storage is maintained by
PPC at the Moustorod Pumping Station. The pumping station has a
flow range of 1,500 to 12,000 tonnes per day. At maximum flow these
pumps can fill the onsite storage tanks in approximately four days.

4.30 A second fuel oil additive storage tank will be added to
maintain the existing 13~day storage capacity for four units and one
additive metering pump and two ignitor fuel oil pumps *+ill be added
for Unit 4. A new Unit 4 day tank will be added. The - :ed to Unit
4 from the main fuel oil storage system will be provided. The
transfer pumps need no upgrading. Any future on-site storage will
be integrated with the existing storage to provide a comnon systen
supplying all four units, ' ’
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V. FINANCIAL ANALYSIS

A. General

5.01 EEA is an operational organization within the Ministry of
Electricity and Energy. EEA is bound by certain government
standards, practices and traditions.

B. Accounting System

5.02 The GOE applies a Standardized Accounting System (SAS) to
all operations of the government. The SAS is administered by the
Central Auditing Organization together with the Ministry of
Finance. The SAS is uniform for all government organizations
regardless of their function.

C. Budget
5.03 EEA's budget is prepared annually on a cash basis. The

budget process begins in December of each year (mid-fiscal year).
Revenues from electricity sales are forecast principally by the
customer's account staffs of the five operating zones. EEA's
National energy Control Center staff make independent forecasts of
customer usage and the two forecasts are reconciled for budget
purposes. Expenses are forecast by each Zone's operating
organizations, based on anticipated production and investments in
their respective Zones.

5.04 With the formation of Distribution Companies and the
creation of the Egyptian Distcibution Authority in 1984, EEA's
budget no longer includes expenses or receipts for the Distribution
Corpanies. Energy is sold to each Distribution Company at wholesale
rites. Energy losses, the differences between energy generated and
energy sold, as reported by EEA does not include distribution system
losses.

5.05 The capital development (investment) section of the budget
is prepared through coordination of plans of EEA's technical
departments with the national 5-Year Plan as controlled by the
Ministry of Planning.

5.06 The GOE's approval and inclusion of an EEA project in the
5-Year Plan represents the GOE's approval and agreement to commit

funds over the 5-year period without prescribing specific amounts

for each year of the plan.
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5.07 The combined budgets for operation and investment are
assembled in a preliminary projection and reviewed at Ministerial
level in March. After the Ministry of Finance has determined the
impact of the combined budget on the national economy and made
obtained any necessary adjustments, the Budget for the coming Fiscal
Year is then presented *o the People's’ Assembly. After budget
reviews by committees for two months, with possible changes, it is
finally approved by the People's Assembly, about the end of the
Fiscal Year. The approved budget is allocated batween the Zones and
administrative divisions and these allocations become the EEA budget
for the Fiscal Year.

D. Tariffs

5.08 Electricity tariffs based on a 1970 study by Electricite de
France remained uncharged from 1975 until January 1980 when charges
were introduced for residential and small commercial customers.
These increases were further adjusted in March 1980. 1In April 1982
following tariffs .studies by Soferlec (Paris, France), tariffs were
increased 5 to 20 percent, deperding on the level of consumption,
for High Voltage, Irrigation and Drainage customers and Medium and
Low Voltage customers in the tariff classifications of Housing
Company, Governmen and Public Utility, Private Sector, Lighting and
Residential and Small Commerical except for those Residential and
Snall Commercial cus*tomers in the lowes* consumption level. 1In
Novomber 1982 tariffs were increased by 60 percent for Kima
Fertilizer and 50 percent Nag Hammadi aluminum. In April 1983,
tariffs were again increased 5 to 20 percent, depending on level of
consump*.ion, for High Voltage, Irrigation and Drainage customers and
Medium and Low Voltage customers in the tariff classifications of
Housing Company, Governmen: and Public Utilit + Private Sector,
Lighting and Residential and Small Commerical except for those
Residential and Small Commerical customers in the lowest consunption
level. 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, were raised by 15 percent. Between
January and March 1984, tariffs +o all customers, except those
residential and small commerical consumers a*t the lowest consumption
level were again increased 10 to 20 percent.

5.09 On March 12, 1985 the GOE Committce on Higher Policies and
the Prime Minister approved tariff increases to all customer
classes, regardless of consumption level, ranging from 10 to 60
percent to be implemented by the Ministry of Electricity and Energy
between May and July 1985 with an additional increase of 15 to 50
percent to all customer classes to be implemented betwaen April and
July 1986. These proposed increases, if fully implemented,
represent a modest but significant first step in a lorg term program
to bring electricity tariffs +o the unsubsidized price of electric
energy. Implementation of these proposed increases has not been
verified.
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5.10 The existing and proposed selling prices of electricity are
tabulated in Annex 1. The trend in average electricity prices is
summarized in Table V-1.

TABLE V-1
TREND IN AVERAGE ELECTRICITY PRICES
(milliemes per kilowatthour - m/kwhr)
Price Index

Year (m/kwhr ) (1975 = 100%)
1975 8.94 100
1980 10.80 121
80/81 10.52 118
81/82 11.14 125
82/83 12.37 138
83/84 14.66 164
.84/85 16.36* 183
85/86 22.35%* 250
86/87 28, 22*%* 316
Excludes wholesale price to distribution company.
*Forecast
**Proposed

E. Financial Reporting

5.11 Financial and accounting reports for each Zone and
Administration Division of EEA are prepared monthly on a cash basis
as compared with the fiscal year budget. The fiscal year budget is
not subdivided into quarterly or monthly periods for meaningful
comparative purposes. The Financial Statements are essentially a
listing of cash flow transactions that have occurred during the
year, although ELA does own assets, has incurred liapilities and has
a stated capital. These reports present the past months and year t
date performance.

5.12 The Financial Statements are prepared imonthly in the format
of the Budget and of the SAS accounting system. Zones report
through their Presidents to the Chairman of EEA. The Headquarters
staff of EFA prepares consolidated reports for the Chairman and a
further consolidated quarterly report is prepared for the Minister
of Electricity and Energy.
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F. Financial Cordition

5.13 EEN's operating revenues increased 34 percent in FY 83/84
and 24 percent in FY 82/83. Kilowatt hours sold increased 14
percent in FY 83/84 compared with an imcrase of 13 percent in

FY 82/83. The major factor in the increases was the continued
growth in sales of electric energy to all customer classes and at
higher rates.

5.14 Revenues from sales %o distribution companies rose by 33
percent in FY 83/84 on a 14 percent increase in Kwhr sales, and were
uw 32 percent in FY 82/83 on a 17 percent increase in Kwhr sales.
The increases in revenues are primarily attributed to increased
sales volume and higher rates that went into effect during the
pericds.

5.15 Revenues from sales to Very High Voltage, High Voltage and
Medium Voltage customers served by EEA rose by 49 percent in

FY 83/84 on a 14 percent increase in Kwhr sales, and were up 27
percent in FY 82/83 on a 4 percent increase in Kwhr sales. the
increases in revenues are the result of increased sales at higher
rates tha* went into effect during the pericds.

5.16 Fuel expense increased 21 percent in FY 83/84 and 17
percent in FY 82/63. 'The FY 83/84 increase reflects a 3.4 billion
Kwhr increase in thermal generation in FY 83/84 and a 3.2 billion
Kwhr increase in thermal generation in FY 82/83. During these
periods, EEA costs for Mazout (No. 6 Oil) was LE 7.5 per ton; Solar
(No. 2 0il) LE 40 per ton; and Natural Gas LE 6.6 per million cubic
feet.

5.17 Nat income for FY 83/84 of LE 4.6 million represents an
increase of 22 percent. The net.inccme for FY 82/83 of 3.8 million
represents an 89 percent increase. These increases are mainly the
result of the previously mentioned increases in operating revenue
accompanied by smaller increases in operating expenses.

G. Financial Viability:

5.18 The present structure of electricity tariffs which result
in the average price of electricity of 16 milliemes per kwhr and
fuel prices for Mazout of L.E. 15 per ton is extremely low due to
subsidization. The project, however, will provide a positive
financial rate of return, based on these subsidized prices of,
approximately eight percent. This rate of return analysis, Annex M,
Table 3, Case A, is based on actual and planned capital expenditures
and operation and maintenance expenses in constant 1985 prices, fuel
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costs at the subsidized cost of Mazout of L.E. 15 per tcon and the
average price of electricity at 16 milliemes per kwhr. It should be
noted that current tariffs understate substantially the econaoinic
penefit value of electric power in Egypt. Future rate increases
will of course increase the rate of return to EEA. Since EFA must
make the necessary investments to meet future power demands and
since it obtains financial support from the GOE, sufficient funds
will be available *o cperate and maintain Unit 4.

H. Project Financial Plan

5.19 The sources of project financing previously secured for
Units 1, 2 and 3 and for the construction of Unit 4 and associated
transmission interconnection are surmarized in Tables v-2 and V-3.

TABLE V-2

SOURCES OF PROJECT FINANCING FOR UNITS 1, 2, 3 AND 4
(Expressed in Equivalent U.S5. § - MILLIONS)

UNITS 1,2 AND 3 UNIT 4
FOREIGN LOCAL FOREIGN LOCAL TOTAL
Estimated Cost 517.6 107.3 135.0 21.1 781.0
Funds Provided
AID 200.7 55.0 255.7
IBRD 227.0 227.0
GI 9.0 9
EEC 25.2 25.
EIB 29.1 22.0 51
QECF 27.4 6.4 33
ADB 11.0 45.0 56
EEA 114.6 0.7 21.1 136.

Total 520.4 114.6 138.1 21.1 794.2
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TABLE V-3

SOURCES OF PROJECT FINANCING FOR TRANSMISSION CONSTRUCTION
(Expressed in Equivalent U.S. $§ - MILLIONS)

UNITS 1,2 AND 3 UNIT 4
FOREIGN  LOCAL FOREIGN  LOCAL TOTAL
Estimated Cost 106.1 26.0 5.0 0.6 137.7

Funds Provided
AID 7.3 7.3
ADB 19.3 19.3
CIDA/EDC 41.0 5.0 46.0
COFACE 30.0 30.0
EEA 16.9 26.0 — 0.6 43.5
Total 114.5 26.0 5.0 0.6 146.1
5.20 AID has previously authorized $208 million for the construction

of Units 1, 2 and 3 and has committed $197.2 million for consultant
services and four major equipment contracts. Funds unobligated and
available for contingencies total $10.8 million.

5.21 The proposed $35 million AID grant together with the uncommitted
$10.8 million from the 1984 grant, will be used to finance additional
consultant services, amendments to six major equipment and material supply

contracts (including spare parts) and contingencies required to complete
the project.

5.22 The AID Financial Plan is sumarized in Table V-4.
TABLE V-4

ALLOCATION OF A.I.D. FUNDS
(U.S. $ ~ MILLIONS)

PREVIQUSLY TO BE OBLIGATED BY
ALLOCATED THIS AMERD:N TOTAL
Consultant Services 76.4 10.2 86.6
Turbine Generator 79.7 26.8 106.5
Condensers and Heaters 16.3 5.6 21.9
Pumps 13.9 5.4 19.3
Panels and Controls 10.9 3.5 14.4
Water Treatmznt ———- 2.5 2.5
Reinforcing Steel ——an 1.0 1.0
Contract Audits 0.1 - 0.1
Contingency (Physical) 7.1 ~— 7.1
Contingency (Cost) 3.6 — 3.6
Total 208.0 55.0 263.0
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5.23 The Grant Amendnent will contain a Condition Precedent to
Disbursement requiring that the funds, made available by AID to the GOE,
will be loaned to FEA on terms and conditions satisfactory to AID. Recent
Loan Agreements, approved hv AID, have provided for repayment in 15 years
with 25 semi-annual payments with toe first payment of principal due two
and one-half years after the first disbursement by AID witn interest at
the rate of eight percent per annum on the outstanding balance.

5.24 The Grant Amendment will contain a Condition Precedent to
Disbursement requiring evidence of firm comnitments for not less than 100
percent of the estimated foreign exchange required for Unit 4, aside from
those funds provided by the AID grant, before AID funds will h2 released
for equipment and material contracts.

5.25 A Condition Precedent to Disbursement will require that EEA
proevide evidence that all local currency financing for the construction of
Unit 4 has been budgeted and will be available for expenditure.

I. DisngEiment Period

5.26 Oisbursement of the additional $55 million in AID funds for
consultant services, equipnent and materials for Unit 4 will extenc over
36 months from E£A's Notice to Proceed to comnercial operation of Unit 4.
The estimated disbursements over the implementation period are summarized
below:

TABLE V-5
DISBURSEMENT SCHEJDUU:‘:
(U.S. $ - MILLIONS)

Year-Quar ter Disbur sement
1986 - 1st $0.8
2nd 4.7
3rd 2.1
4th 20
$9.6
1987 - 1st $2.6
2nd 17.3
3rd 17.3
4th 3.2
$40.4
1988 - 1st $3.1
2nd 1.0
3rd 0.9
5.0

Total $55.0
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VI. ECONOMIC ANALYSIS

6.0l  This amendment will add a fourth identical 315 MW
generating unit to the three units already in operation or under
construction at the Shoubrah El-Kheima'site. The original project
was undertaken on the basis of a 1978 study which demonstrated the
need for the additional capacity. The Projects financial and
economic feasibility and was the basis for a 1979 AID Project Paper
appraisal and a 1979 World Bank appraisal which found Shoubrah
El-Kheima to be the least cost alternative for meeting the projected
power and energy requirements of Egyp* at existing rate structures.

6.02 A 1984 feasibility study for the fourth unit at Shoubrah
El-Kheima by Overseas Bechtel Incorporated (OBI) reports a serious
projected peak demand power deficit in Egypt after 1986. The study
bases its predictions on load forecasts by EEA, the World Bank ard
the International Atomic Energy BAgency. Because Shoubrah El-Kheima
Unit 4 is an ex*ension of an existing project, it would enjoy
important shadow cost advantages over gas turbines or other
alternative projects for meecting incremental necds for power beyond
1987.

6.03 Given the projected need for the additional output of
Shoubrah El-Kheima unit 4 and the desire and expectation that
Egypt's ecoiomy will continue to expand at a moderate rate in the
future, prompt completion of Shoubrah unit 4 will have particular
value in enhancing reliability of the EEA grid beyond 1987. A
reliable supply of electric power has strong direct economic
benefits to industrial, agricultural, commercial and houselold
activities. Since no system exists for priority lcad-shedding of
low-value industrial customers (e.g., Kima fertilizer and Naga
Hamadi aluminum companies), an excess of systcm demand leads to
rolling blackouts and low voltage conditions throughout the power
system that are highly disruptive and costly for high-value
industrial and residential customers. Thus the addition is
considered to be justified in terms of meeting Egypt's power and
energy requirements.

6.04 Table 1 shows actual and estimated capital costs of the
project in both current and constant 1985 prices. Annex M in tables
2 and 3 all values are shown in constant 1985 prices and are
translated into Egyptian pourds. Costs are adjusted to reflect
opportunity costs, with fuel valued at the estimated price for
incremental exports of fuel oil. Thus the average tariff would have
to increase to 91.5 milliemes per kwhr to achieve a zero purcent
return. Tnis implies that the current average tariff is ouly about
18 percent of what would be needed to cover the long-run marginal
economic costs of supplying electrical power in Egypt.
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6.05 Under existing conditions, though, the economic analysis
urdertaken proves that this project will provide a negative rate of
return of approximately twelve percent. This rate of return
analysis, Annex M, Table 3, Case B, is.hased on actual an® planned
capital expenditures and operation and maintenance expanses in
constant 1935 prices, fuel costs at its world price of L.E. 230.4
per ton and the average price of electricity at 91 milliemes per
kwhr. This determination and the negative financial return derived
indicate that USAID should continue it dialogue with the GOE on
energy priciryg and eleckricity tariff reforms. A covenant will be
included in the Amendment to the Grant requiring EEA to covenant to
pericdically consult with AID an electricity tariffs and their
impact on the financial viability of EEA.
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VII. SOCIAL ANALYSIS

7.01 The May, 1979 Project Paper contains a detailed social
analysis, the validity of which is not diminished by the addition of
a fourth unit to the plant.

7.02 That analysis discussed cmployment opportunities and
effects during construction of the plant. The construction of the
fourth unit would provide employment for approximately 2000 skilled,
semi-skilled and unskilled laborers primarily from private sector
conpanies for two years and would continue to strengthen the local
area econozy as goods and services are traded for the continuing
incomes.

7.03 The analysis commented on the employment effect of the
plant when it is in operation and the permanent employment
generated. The addition of a fourth unit would increase the work
force by 34 employees for operation and maintenance of the plant.

7.04 The social analysis noted that the most significant effect
of the project would be the long-term impact of adequate electricity
on the Egyptian economy as a whole.
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VIII. ENVIRONMENTAL ANALYSIS

8.01 In 1978, an Environmezntal Assesswent of the Shoubrah El
Kheima Thermal Power Plant was prepared by Sandersou and Porter, the
feasibility study consultant. The major concern relative to plant
operations on the environment dealt with air quality and the buining
of mazout to fuel the plant. Additional studies of the effect on
the envirenment were performed by the project enzineer, Oversecas
Bechtel, Inc. for the design of the plant to assure compliance with

o

environrental regulations of the IBRD and AID.

8.02 An environmental monitoring system at the plant site and
three mobile monitoring stations adjacent to the site have been in
operation since November 1984 collecting background air quality
data. The monitoring stations monitor sulfur dioxide (809),
oxides of nitrogen (NO-NO»~NOy) and Qzone (03) and

Particulates. Initial data from the monitoring stations indicate
that the impact is less than forecast and the future impact with
four units should not adverscly effect the area around the plant.
The status of the plant monitoring program is described in more
detail in Annex N.

8.03 OBI has performed studies using the U.S. EPA Single Source
atmospheric dispersion wodel to predict ground level concentrations
for each applicable pollutant based on operation of four generuting
units with various combinations of oil and natural gas. The studies
clearly show that even with a combination of three units burning oil
and one unit burning gas the effect on the envirommeat will be less
than the limits established by environmental regulaticns. Gas
sufficient to generate 500 My is presently available for the plant.
EEA has obtained a written comitment from EGPC to supply sufficient
gas Lo operate all four units commencing in 1939,

8.04 Nevertheless, to assure compliance with clean air standards
and maximize the use of natural gas, a Covenant will be included in
the Amendment to the Grant requiring EEA to covenant to operate
after 1986, under normal plant operating conditions, no less than
two units on gas at any time, and to operate after 1988, under
normal plant operating conditions, with all four units on gas.

8.05 The addition of a fourth generating Unit will not adversely
impact the water quality discharges from the plant.

8.06 The Air and Water Quality Studieé relating to the addition
of Unit 4 are more fully descrited in Annex Q.

8.07 The Environmental Coordinator has found the proposed Unit 4
addition to be in compliance with the requirements of 22 CFR 216,
"AID Environmental Procedures', Annex P.
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IX. NAGERIAL/ADMINISTRATIVE ANALYSIS

A. Ministry of Electricity and Enerey

9.01 Electric power was first introduced into Egypt in 1895. "hrough
1964, the generation, transmission and distribution of electric er gy
was the responsibility of a large number of independent governmenc.l and
private organizations. 1In 1964, the Ministry of Electricity was formed
in accordance with Law No. 60 of 1963, which consolidated all individual
electric generating facilities into a single state-owred and controlled
organization. The Ministry of Electricity and Energy has continue: 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 Ezypt,
development of 5, 10 and 20 year forecasts and plans and coordination
batwzen the Authorities.

B. Epyptian Electricity Authority

9.02 In 1965, Presidential Decree No. 3726 was issusd establishing
the General Egyptian Electric Corporation (GEEC) with authority to
manage, operate and maintain powsr stations and networks and to construct
facilites for the preduction, transmission and distrilution of electric
energy in all parts of EFgypt. In 1976, the People's Asscably approved
Law 12 which established the Egyptian Electricity Autbority (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. tMembers of the Poard of Directors are appointed by order of the
Prime Minister upon the recommendation of the Minister of Electricity and
Energy.

9.03 EEA is the operating authority for the Ministry of Electricity
and Energy and is responsible for planning, construction, operaticn and
maintenance of thermal generating facilities; operation and maintepance
of hydro generating facilities; and planning, construction, operation and
maintenance of bulk power which constitutes the Unified Power System
transmission facilities Interconnecting the generating plants,
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9.04 EEA is divided into four administrative division and five
operational zones. The four adminisirative divisions are: Finance and
Adninistrative Affairs, Operations, Studies and Research and Projects.
The five operational zones are: Alexandria, Cairo, Canal, Delta and Upper

Egypt.

C. Unified Power System

9.05 The Unified Power System (UPS) is operated as a multi-area
system based on historical development of the network, operating
experience, systen structure and the territory covered by each operating
Zone. However, since all areac are integrated into a large systenm,
economy and security of the major generation and transmission Systems are
evaluated on a total system basis.

9.06 Tre UPS is supervised and controlled by the National Energy
Control Center (NECC) located in Imbaba northwest of Cairo.
Informetion necessary for control of the interconnacted system is
transmitted from gensrating plants and substations Ly eitner
microwave or power-line carrier to the KECC where on-line digital
corputers perterin economic dispatch compttations and avtomatic
generation control, security assessment, post-disturbtance review,
and systcm state estimation; cellect, compute, display, alarm and
log all data necessary for the real-time supervision and control of
the operation of the major generators and the 500 KV and 220 KV
transmission systems.

D. Cairo Zone

9.07 The Cairo Electric and Gas Company was established in 1949
following the acquistion of the elactrical system frem a French
company. In 1964 this company was integrated into GEEC as the Cairo
Zone. The Cairo Zone is responsible for the operation and
maintenance of all generation and transmission facilities in
metropolitan Cairo and includes eight power stations with «n
installed capacity of 1,335 M4, 366 Kins of 220 KV transuission lines
and 1,550 MVA of transformer capacity in substations which supply
the 66 KV and 33KV subtransmission and 11 KV distribution networks.

E. EEA Project Team

9.08 EEA established a Project Team, reporting directly to the
EEA Chairman, with authority to make day-to-day decisions and
approvals. The team is composed of a Project Manager, Project
Engineer, Proctrement Specialist, Financial Manager &nd Legal
Advisor. While many of the team members have been integrated into
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the plant staff, the team will continue to manage the construction
of Unit 4,

F. USAID

9.09 The Power Systems Group within the Office of Infrastructure
Developrent, Development Resources Division will bave monitoring
responsibilitics for AID. The Group is responsible for
impleinentation of the original projcct and other projects in the
electrical sector. This proup has developed an excellent working
relationship will all levels of the E:A. ‘Lhe assigned personnel
possess extraordinary ezperience in the design, construction,
operation and maintenance of electric power systens and management
and administration of electric utilities.
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X. PROJECT IMPLEMENTATION AND PROCUREMENT ~ UNIT 4

A, Implenentation Plan

10.01 The project will be implemented by the same group in EEA
that is implementing Units 1, 2 and 3. If the waivers requested
herein are granted, the same consultant, equipment suppliers and
construction contracturs will be utilized. As shown by Table X-3
under these conditions the projeci will require 36 months to
complete. If the requested waivers are not granted, the addition of
Unit 4 will require approximately 51 months which would seriously
affect the availability of powar on the schedule outlined

in Section II, B, above.

B. Procurenent Waivers

10,02 Consulting Enzineer. Overseas Bechtel Inc., is under
contract to LEA Lo provide enzineering, procurcrent, covnstruction
management, start-up end training services tor Shoubrzh ELl Kheima
Units 1, Z and 3. EEA has reqiested approval to negotiate an
amendment to their contract to retain OBI's services for Unit 4.
LEA has also requested that Unit 4 be eligible for AlD fundina frcm
March 1,1985. PRetenticn of OBL would provide the Unit & phase of
the projcct with the benefit of ORI's expertise in the details of
this project that bave been built up by its work on Units 1, 2
and 3, provide uniformity for all four units and services could
continue without interruption which is necessary if additional
capacity is to be added to EEA's system by mid 1988,

10.03 Table X~1 compares the time requirements for the
corpetitive selection of the project consultant for Units 1, 2 and 3
(actual) and forecasts the time required, under the best of
conditions, for competive selection, versus OBl contract amendment
to reach the stage where equipment procuremant actions could be
started. Selection of a different consultant would delay
implementation of Unit 4 by a minimum of 11 months which would
nullify econonies to be gained through duplication of the present
units and delay the badly needed unit. OBI was initially selected
for units 1, 2 and 3 pursuant to A.1.D. Host~Country ccrpatition
procedures. OBI would likely be selected under A.I.D. Host~Country
competitive procedures for unit 4, since technical expertise (based
partly on experience), not cost, is the major basis for selecting a
technical services contractor.
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TABLE X-1

COMPARISON OF TIM< REQUIREMENTS TN DAYS
FOR COUPIETITIVE SELECITON OF CONSULTANT

Shoubrah El-Kheima

Units 1-2-3 Unit 4  Unit 4
Steps in Procedure (Actual) (Competexi) (Extended)
Preparation & Submission of 27 30 0

Prequalification Data

Evaluation of Prequalification Data and

Short-List Approval 39 30 0
Preparation and Sulmission of Technical 106 80 0
Proposal
Evaluation of Technical Proposal and 55 45 0
Contractor Selection
Contruct Repotiations and 194 120 60
Contract Execution
Engineerinz Design of Plant 202 90 30%
for Specifications
Days 623 405 60
Weeks 89 58 Y
Months 20.5 13.3 2.0

*Concurrent with Contract Amendment negotiations.

10.04 A.1.D. Handbook 11, Chapter 1, paragraph 2.4.2(e)
authorizes a sole source waiver for technical services where:

"The Borrower/Grantee desires to utilize a contractor
previously enzaged in the project for follcw-on vork

and the contiactor clearly has special c:pabilities by
virtue of previous experience in the work but...the
Contracting Agency did not advise all conpeling firms
that a follow-on contract might result. A waiver on
these grounds should be granted only after careful review
of all pertinent facts..."
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An additional ground for sole-source waiver, under subparagraph (b)
of the same paragraph is that:

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

OBI's special capabilities, through involvement in the earlier
units, are clear. The delay inherent in competitive procedures,
with OBI almost certain to be chosen anyway at the end of such
process, would be inconsistent with the need, both on developmental,
economic and political grounds, that Unit &4 be implemented
promptly. Therefore, pursuant to thege provisions, the Projcct
Comittee recormeixls the non-competitive selection of Overseas
Becntel Inc. to provide engineering, procurement, construction
management, start-up and training services for Shoubrah El Kheiwa
Unit 4 with costs incurred beginning March 1, 1985 to be eligible
for funding. ‘Ine Mission's Non-Competitive Review Board has (as
required under ROA 113.8) been consulted and concurs that the
non-conpetitive choice of OBI is justificd.

10.05 Equiprment and Materials: 0821 has evaluated the impact of
competitive bidding of ¢uch mAjor coatract on Lhe overall project
schedule, project cost, and operation and maintenance expense.
Comp:titive bidding of all contracts could delay operatici: of Unit 4
by a minimm of eight to 12 months from the time bids are requested
and iucreases project cost by $15 to $£20 million. apetitive
bidding of the Turbine-generator and/or Steam Generator could delay
completion by eight to 12 months and bidding of other selected
contracts could delay completion from three to eight months, ORI's
evaluation is tabulated in Annex R.

10.06 Steam Turbine Generator Contract: The contract for the
steam Lurbine generator was compctitively bid and awarded to
Westinghouse International Power Systems Ccmpany in 198l. The
contract provided for design, supply and delivery to the site of
three custom designed steam turbine generators, accessories and
spare parts; the furnishin: of all construction equipment and
supervision for their erection, startup and testing. EEA has
requested that AID waive competiticn and authorize amendment of the
present contract to provide for the Unit 4 Turbine Generator.
Westinghouse is reported to have agreed to supply Unit 4 at Unit 3
price level, i.e. $27.6 million. ORI has compared the proposed Unit
4 price with current industry prices for similar turbine generators
and has concluded that the Westinghouse price for Unit 4 is
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reasonable. Competitive bidding of the turbine-generator would
delay completion of the project by eight to 12 months and if a
different turbine generator was selected there would be a ma jor
impact on engineering design and operator training and could result
in addition«l costs estimated in excess of three million dollars
being incurred. The charge in design could have a major affect on
the design of the balance of plant.

10.07 Condensers, Accessories and Heaters Contract: The contract
for the cendensers, accesscries and heaters was canpetitively bid
and awarded to Southwestern Enginecring Company in 1982, 'The
contract provided for the custom design, fabrication, testing and
delivery to the site of three surface condensers, twelve low
pressure gad six bigh pressure feedwater heaters and three
deacrating fecdwater heaters and accessories, spare parts and
enzinecering supervision during erection. EEA has requested that AID
waive competition and authorize amendment of the present contract to
provide for the Unit 4 condensers, accessories and heaters.
Southwestern Lngineering Company is reported to have agreed to
supply duplicute cquipmen: for Unit 4 at the same price level for
Unit 3, i.e. $5.6 million. OBI has compared the proposed Unit 4
price with current industry prices for similar coudensers and
heaters and has concluded that the Southwestern price for Unit 4 is
reasonable. Competitive bidding of the condenser would delny
conpletion of the project by six to eight months and a change in the
design would impact the mechanical and piping and electrical and
contiols construction contracts. If a different condenser and
heaters was selected, additional engineering design and spare parts
costs estimated in excess of $600,000 could resulf. ‘Tie selection
of the condenser and heaters would affect the final design of the
turbine generator, boiler, foundations and piping.

10.08 Punps Contract: The contract for pumps was competitively
bid and awarded to Transamerica De Laval in 1981. The contract
provided for the custom design, engincering, furnishing,
fabricating, testing and delivery of six feed pumps with turbine
drives, threc feed pumps with electric motor drives and six vertical
circulating water punps, engineering supervision during startup,
training and spare parts. EEA has requested that AID waive
competition and authorize amendment of the present contract to
provide for the Unit & punps, Transzmerica De Lavel is reported to
have agreed to supply duplicate equipument for Unit 4 at escalated
Unit 3 prices i.e. $5.4 million. OBI has ccmpared the proposed Unit
4 price with current industry price for similar punps and drives and
has concluded that the Transamerica De Laval price for Unit 4 if
reduced to $4.2 million would be reasonable. Competitive bidding of
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the pumps would delay ccwpletion of the project by six to eight
months and a change in the design would impact the mechanical and
piping and electrical and controls construction contracts. If
different punps were selected, additional engineering design and
spare parts costs ectimated in excess of $1.2 million could be
incurred. The selection of the pumps would affect the final design
of the circulating water system and pump house.

10.09 Panals and Controls Contract: The contract for panels and
contrels was competitively bid and awarded to Westinghouse Electric
Corporation in 1%82. ‘lne contract provided the custca desizn,
furnishing, fabrication, testing and delivery to the site of panels
and controls feor the boilers, turbine gencrators, plant auxiliaries,
substation and plant electric distribution and included the plant
conputer and programdhble controllers, engineering supervision auring
startup and spare parts. EEA has requested that AID waive
conpetition and autheriz: amendmont of the present contract to
provide [or the Unit 4 panels aud coatrols. Westinghouse is
reported ro have agreed to supply duplicate equipment {or Unit 4 at
the same price level for Unit 3, i.c. $3.5 million. O8! has
compared the proposed Unit 4 price with current industry prices for
similar equippent and has concluded that the sestinghouse price for
Unit 4 is recsonable. Competitive bidding of the panels and
controls would delay corpletion ol the projezt by three to five
months. If different panels and control systems were selected,
there would he a major impact cn oparator training and cdditional
engineering design and spare parts costs estimated in cxcess of one
million dollars could be incurrcd. ‘Ihe selection of panels and
controls not duplicating those existing would effect the final
design of the plant.

10,10 Water Treatmont Contract: ‘The contract for the water
treatment plant was coupetitively bid in cenformance with IRRD
repulations and awarded to Infilco Degremont, Inc., (a U.S. firm and
equipnment of U.S. source/origin) in 1982. The contract previded for
the design, furnishing of materials, fabrication of parts,
manufacture, assembly, tosting ai delivery to the site of uster
treatment systems, spare parts ani engineer g supervision during
startup. EFA bas requested that AlD waive competition and
authorize amendment of the present contract to provide for the Unit
4 water treatment equipment. Infilco Degreront is reported to have
agreed to supply duplicate equipment for Unit 4 at the same price
level for Unit 3, i.e, $2.4 million. OBI has cenpared the proposed
Unit 4 prices with current industry prices for cimilar equipment and
has concluded that the Infilco Degremont price for Unit 4 is
reasonable. Competitive bidding of the water treatment system could
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delay ccnmpletion of the projoct by six to eight months. If a
different water treatment systen was selected, additional
enginecring design and spare parts and training costs, estimated in
cicess of one million dollars could be incurred, Tne selection of
water treatment systems not duplicating the existing systems would
effect the final design of the plant.

10,11 Reinforcing Steel Contract: The contract for reinforcing
steel was cempetilively Bid in conlormance with IBRD regulations and
awarded to Cuen Stool Company, Inc., (a U.S. firm and material of
U.S. source/origin) in 1951.  The contract provided for the
engineering, furnishing, fabrication, testing and delivery to tha
site of reinforced steel and welded wire fabric. EFA has requestedd
that AID waive ccapetition and authorize amendment: of the presant
contracl to provide for the Unit 4 reinforcing stecl. Owen Steel is
reported to have agreed to supply the materials for Unit 4 at tho
same unit prices provided for Unit 3 a total cost of $1.0 million.
0Bl has cospared Ouen Steel unie prices for the reinfercing steel
and weld wire fabric vith current industry prices a2ni has conzluded
that the Ouen Sreol prices for Unit 4 arc reasonsble. Compatitive
bidding of the reinforcing steel would delay the start of civil
construction by eight to 12 ponths,

10.12 it is possible to install a fourth unit of different design
and manufacture.  However, it must be recognized that there are
definite construction, operation, maintenance and cosr arlvantagas

for duplication of « generating unit in a plart already containing
three duplicate generating units.  The justification for Unit 4
equipacnt to be a duplicate of Units 1, 2 and 3 are cumnarized balow:

a. Construction:

Space requirements inay be different if the fourth unit is of
another manufacturer,

1)  The turbine deck may need to be widened to accommodate Unit
4. Space betueen the building and the switchyard might
become inadequate.

2) If the cordenser heipht is higher, it will have to be
Placed in a pit to keep the operating deck elevation tha
same ot Unit 4 as on Units 1, 2 and 3.

3)  Space between the boiler building and the stack may be
inadequate.
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4) The turbine generator gantry crane may be unable to span
the fourth unit machine, therefore a n=zw crane would be
required.

Fnzineering Reasons:

If the equipment for thie [ourth unit is of different design all
engineering drawings would have to be reviewed once agnin since
this would be a compleiely different unit in design. ‘Inis would
present additional ccsts both for the manufacturer and engineer
since it would require a complete review similar to that done
for Units 1, 2 and 3. Additionally field erginceriny costs of
the enginecr could be reduced, since they would be denling with
the same contractor as on Units L, 2 and 3.

Operations:

If the Unit 4 control room panels would duplicate the parels for
Units 1, 2 and 3, the control rcom operators could obtain
training and operational familiarity with the first 3 units. If
the fourth unit were different, the opzarators would have ro RO
through an additional training program tu operate Unit 4 because
of the difference in instrumeat and switch location and poasible
dissimilarities in operation. 1his is particularly izportant
during en evergency situation when an operator would have to
spend scme time, in his own mind, to deior-ine the correct
course of action bascd on which uait was iovolved, rather than
on an “autwmatic" reaction bused on the knouledge that all
equipment in the plant gives the same indications and requires
the sae corrective action to a given emergency. The
opportunity for serious error exzists,

Sgare Parts:

If the equipment for Unit 4 came from a different manufacturer,
it very likely would differ in many if not in all respects from
Units 1, 2 and 3. The first three units miati-, in fact, have
little in common wiih Unit 4. Therefore, thei:: would Le a
greater need for warehousing and knowledge of the locations for
different spares. Along with stocking, inveatory and loction
problems there would he maintenance problems. Maintenance
groups would require different training since the equipment
would be materially different.
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10.13 Table X~2 compare the time requirements for the major
procurements for Units 1, 2 and 3 (actual) and forecasts of time
requirements for competitive procurement versus contract/purchase
order extension. Competitive procurement of major equipment would
require 9 to 10 months versus an estimated one to three months if
contracts were amended.

TABLE X-2
COMPARISON OF TIME REQUIREMENT IN MONTHS FOR PROCUREMENTS

CONTRACT/ PURCHASE ORDER UNITS 1, 2 & 3 UNIT 4 UNIT 4

(ACTUAL) ( COMPETED) (AMENDED)
Turbine Generator 11 , 9 1
Condenser 10 9 1
Panels and Controls 13 9 2
Pumps 9 1
Steam Generator 13 9 1
Water Treatment 20 9 2
Civil Works 20 10 2
Mechanical and Piping 12 10 3
Electrical and Instrumentation 12 10 2
Switchgear 16 9 2
Transformers 16 9 2
Switchyard 15 9 2

10.14 Table X-3 compares the time requirements for the
construction of Unit 4 based upon duplication of all critical
equipment achieved through extension of the present contracts. The
20 month savings is directly attributable to time savings in site
development, engineering design and procurement. By duplicating the
equipment at the site based on the design of the first three Units,
the addition of a fourth Unit could be accormplished at a
substantially lower cost and implementation schedule shortened by up
to 20 months, 5 months saved since demolition of existing plant is
not required and 15 months saved through prior engineering design
and contract extension rather than competition.
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COMPARISON OF TIME REQUIREMENTS IN MONTHS FOR CONSTRUCTION
SHOUBRAH EL~KHETMA UNIT &
(NEW UNIT VERSUS DUPLICATION)

MILESTONES (in months) FROM NOTICE TO PROCEED

SAVINGS BY

ITEM OF WORK UNIT 1 UNIT 4 DUPLICATION
Start Piling 11 4 7
Start Major Concrete 15 6 9
Start Boiler Steel 19 9 10
Erection Boiler Drum 23 13 10
Set Turbine Generator 33 16 17
Commence Start Up 39 22 17
Energize Plant Systems 43 24 19
Boil Out and Steam Blows 47 28 19
Initial Synchronization Unit 49 32 17
Complete all Work for Unit

(Commercial Operation) 51* 36 15

* Estimate based on status of current construction.

10.15 A decision to competitively procure the equipment would
delay construction of Unit 4 by a minimun of 15 months with no
assurance of cost savings for procurement since negotiated prices
are expected to be the same as those obtained as a result of
campetitive bidding in 1981 and 1982. Selection of equipment
different from Units 1, 2 and 3 would further increase the overall
cost of Unit 4 since engineering to integrate the equipment into an
operating configuration would have to be repeated and substantially
greater quantities of spare parts would be required to support a
unique unit,

10.16 AID Handbook 11, Chapter 3, Section 2.2.5b states that
“Proprietary procurement may be justified for reasons such as:

(1) Substantial benefits, such as economies in maintenance
of spare parts inventories, ....or greater familiarity by
operating personnel, can be achieved through standardizing on a
particular brand;

(2) Compatibility with equipment on hand is required; or

(3) Special design or operational characteristics are
required."
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In the cases of equipment and materials identified and discussed in
Sections 10.05 through 10.11 above, some or all of these criteria
are met and proprietary procurement is justified. As required under
ROA 113.8, the Mission's Non~Competitive Review Board has been
consulted and concurs.

Handbook 11, Chapter 3, Section 2.2.5¢ states "If proprietary
procurement is justified, the requirement may serve as the basis for
authorizing ...negotiation with a single source in accordance with
Section 2.2.6." Section 2.2.6a states, "Competition in the
procurement of commodities may be waived and negotiation with a
single source authorized:

(1) When the Contracting Agency can demonstrate the
existence of an emergency situation in which the requirement for
competition would result in unacceptable project delays;

(2) When proprietary procurement is justified 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."

Much of the needed equipment is custom-made and available, with
confidence, only from the original manufacturer. In all cases, as
shown above, delay inherent in a competitive bidding, i.e., for
reinforcing steel, would result in significant delay to this
politically and developmentally important project. The Mission's
Non-~Competitive Review Board has been consulted and concurs.,

10.17 Based upon the above rationale and the standards set forth
in AID Handbook 11, Chapter 3, the Project Committee recommends
approval of a waiver of AID procurement rules and authorization for
EEA to negotiate contract amendments for Shoubrah El Kheima Unit 4
with Westinghouse International Power Systems Company for the
Turbine-generator; with Southwestern Engineering Company for the
Condenser, Accessories and Heaters; with Transamerica DelLaval
Incorporated for Pumps; with Westinghouse Electric Corporation for
Panels and Controls; with Infilco Degremont, Inc. for Water
Treatment facilities; and with Owen Steel Company for Reinforcing
Steel. The Project Committee recommends that the fourth unit be
duplicate design of Units 1, 2 and 3.

C. Contracting Procedure

10.18  USAID bhas had extensive prior experience with EEA's
contracting capabilities and has found them to be effective and
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satisfactory even if at times they appear comberscme and time
consuming. The procedures for negotiation and approval of
amendments to previously approved contracts are much much less time
consuming and burdensome. The project has and will continue to
utilize Host Country contracts with payment through Direct Letters
of Commitment.

10.19 EFA will negotiate an amendment to the OBI contract to
provide services for Unit 4. AID will review the contract amendment
to assure compliance with AID regulations and the reasonableness of
the contract cost.

10.20 EEA, assisted by OBI, will negotiate amendments to the
Westinghouse contracts for the Turbine-Generator and Panels and
Controls; the Southwesterr. Engineering contract for the Condenser;
the Transamerica Delaval contract for Pumps; the Infilco Degremont
contract for Water Treatment equipment and the Owen Steel contract
for Reinforcing Steel. These amendments will be extensions of the
existing contracts. AID will review the contract amendments (or new
contracts) to assure compliance with AID regulations and the
reasonableness of the contract cost.

D. Implementation Schedule

10.21  The implementation schedule for the construction of Unit 4
is set forth in Annex S. Principal or milestone dates of this
schedule are summarized in Table X-4.

TABLE X-4

Implementation Schedule*

Item of Work Milestone Date
Start Work - January 1986
Start Excavation at site April 1986
Complete Boiler Foundation Design June 1586
Start Boiler Erection June 1986
Complete Turbine Pedestal Installation March 1987
Commerse Operator July 1987
Start Turbine Erection March 1987
Start Checkout of all plant systems December 1987
Initial Synchronization August 1988

Complete All Work (Commercial Operation) December 1988

* This schedule is based upon AID authorization to fund Shoubrah
El Kheima Unit 4 prior to July 1985, with the Amendment to the
Grant Agreement ratified and Conditions Precedent to Initial
Disbursement satisfied prior to Januaty 1986.
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E. AID Financing Procedures

10.22 All procurements of services and materials financed by this
Grant will be financed by Direct Letters of Commitment (L/Comms) .
Upon receipt an executed contract or purchase order, acceptable to
AID, and a request from EEA to issue a letter of Commitment, AID
will amend or issue Direct L/Comms to the supplier. EEA will amend
or issue appropriate Letters of Credit.

F. Terminal Dates

10.23 Conditions Precedent. The terminal date for meeting the
Conditions Precedent to the Disbursement from the additionals funds
provided from this amendment will be 180 days from the signing of
the amendment. This is the estimated time that will be required for
the financing from all other financers to be in place. Design will
have been started utilizing funds from previous obligations to fund
OBI's contract amendment.

10.24 Project Assistance Completion Date. The project assistance
completion date will be June 30, 1989, six months following the
projected date of commercial operation of the fourth 315 Md Unit at
Shoubrah El Kheima Thermal Power Station. However, should the need
arise to extend this PACD, Unit 4 will be considered a new project
and the Mission Director will retain the authority to extend the
PACD within his Delegation of Authority (ROA 113.8).

10.25 Terminal Disbursement Date. The terminal disbursement date
will be March 31, 1990, nine months after completion of all services
for Unit 4 to allow for final payments.

G. Control and Monitoring

10.26 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 the monthly progress report. The contractor
will submit monthly and quarterly progress reports stating progress
conformance with the implementation schedule, Annex M. In addition,
monthly implementation review sessions will be held between the u.s.
consultant, EEA and USAID staff to closely monitor project
implementation. More serious problems, those requiring immediate
action, will be monitored by members of the USAID/Cairo Project
Committee through frequen:t and timely periodic visits to the project
site, meetings with EEA principals and site personnel. AID's
internal financing reports will be monitored to ensure that
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disbursements are occurring in accordance with the implementation
schedule. Regular semi-annual reviews of progress will be conducted
by the USAID Mission's top management staff. Such reviews will be
followed, when required, by meetings with EEA senior management
staff.

H. Evaluaticn

10.27 There is an evaluation of Electricity Sub-Sector projects
scheduled for the fourth quarter of Fiscal Year 1986. Thig project
will be evaluated at that time including the progress being made on
Unit 4.

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

external audit of cost reimburseable Host Country contracts. This
audit will be conducted in 1989,
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XI. CONDITIONS PRECEDENT AND COVENANTS

A. Conditions Precedent

11.0l  The Conditions Precedent contained in the Grant Agreement and
Apendment 1 and 2 have been satisfied.

B. Covenants
11.02  The Grant Agreement and subsequent Amendmet:t Nos. 1 and 2 also set

forth covenants to be met throughout the life of the Project. The ~ovenants
and the status of compliance are summarized below:

COVENANT STATUS
a. Project Evaluation Evaluation Scheduled in

4th Quarter FY-86.

b. Project Consultation USAID attends regular
monthly project progress
meelings and meetings of the
co~financers. EEA discusses
with USAID contractor

perforuance,
¢. Project Management and Staffing Project Team and Plant Staff
assigned and trained.
d. Financial Management Planning Financial reports and
and Reporting forecasts provided annually.
e. Strengthen Accounting Procedures Recommendations of IBRD

consultant being implemented.

f. Studies and Implementation of Electricity Studies completed and
Tariff and Fuel Pricing Electricity tariffs have been
increased annually with
additional increases
expected., Fuel
price increases expected in

mid-~1985.
g. Exemption from Decennial Liability Law Project exempt by Decree.
h. Transmission Facilities Facilities planned and being

constructed with funds from
donors and GOE.

11.03 The GOE is also complying with similar covenants contained in the
Loan and Grant Agreements for the Ismailia (Abu Sultan) Thermal Power Plant;
Urban Electric Distribution and Aswan High Dam Rehabilitation/Modernization
Projects.
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XI1I. RECOMMENDATIONS

A. Funding

12,01  We recommend that AID's grant to the GOE be increased from
$208 million to $263 million, an increase of $55 million.

12,02 We further recommend that the Goverrment of Egypt lend the
funds to the Egyptian Electricity Authority at an annual

interest rate satisfactory to AID with the principal to be repaid on
terms satisfactory to A.I.D.

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

B. Procurement Waivers

12.04 We recommend’ the non~competitive selection of Overseas
Bechtel, Iucorporated to provide engineering procurement,
constriciion management, start-up and training services associated
with construction and installation of Unit 4 and that EEA be
authorized to negotiate a contract with Overseas Bechtel,
Incorporated.

12.05 We recommend the non-competitive selection of Westinghouse
Electric Corporation as the contractor to design, supply and erect
the Unit 4 315 MV Steam Turbine Generator and accessories and that
EEA be authorized to negotiate a contract with Westinghouse Electric
Corporation,

12,06 We recommend the non-competitive selection of Westinghouse
Electric Corporation as the contractor to design, fabricate, test
and deliver the Unit 4 Panels and Controls and that EEA be
authorized to negotiate a contract with Westinghouse Electric
Corporation,

12.07 We recommend the non-competitive selection of Southwestern
Engineering Company as the contractor to design, fabricate, test and
deliver the Unit 4 Condenser, Accessories, and Heaters and that EEA
be authorized to negotiate a contract with Southwestern Enginering
Company.

12.08 We recommend the non-competitive selection of Transamerica
Delaval Incorporated as the contractor to design, fabricate, test
and deliver the Unit 4 Pumps and that EEA be authorized to negotiate
a contract with Transamerica Delaval Incorporated.
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12.09 We recommend the non~competitive selection of Infilco
Degremont Incorporated as the contractor to design, fabricate, test
and deliver the Unit 4 Water Treatment facilities and thet EEA be
authorized to negotiate a contract with Infilco Degremont
Incorporated.

12.10 We recommend the non-competitive selection of Owen Steel
Company as the contractor to supply Reinforcing Steel for Unit 4 and
that EEA be authorized to negotiate a contract with Owen Steel
Company.

C. Condition Precedent to Disbursement

12,11  We recommend the following Conditions Precedent be
incorporated in the Grant Agreement Amendment:

Prior to any disbursement or to the issuance of any Direct
Letter of Commitment from the additional Grant funds
available under this amendment the GOE shall, except as
A.I.D. may otherwise agree in writing, furnish to A.I.D. in
form and substance satisfactory to A.I.D.:

a. Evidence of firm commitments for not less than
100 percent of all foreign exchange funds
required for the project, aside from those funds
provided by the AID Grant.

b. Evidence that local currency financing for the
Project has been budgeted by the Grantee 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.

c. Evidence that the Grant proceeds will be loaned
to the Egyptian Electricity Authority on terms
satisfactory to AID.

d. Evidence that EGPC will deliver sufficient gas to
the plant to permit EEA to operate the plant
after 1986, under normal plant operating
conditions, with no less than two units on gas at
any time, and to operate after 1988, under normal
plant operating conditions, with all four units
on gas.

e. Evidence that EEA has legal jurisdiction over all
rights of way necessary for the plant facilities
and transmission connection to the UPS.

12.12 We recommend that the terminal date for meeting the
Conditions Precedent to disbursement from the additiona funds
provided from this amendment be 180 days from the signing of the
grant agreement amendment. .
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12.13 We recommend the following covenants be incorporated in the
Grant Agreement Amendment:

a.

Plant Operations and Maintenance Training: The
Cooperating Country shall covenant that EEA will
select additional operation and maintenance staff
and comaence a comprehensive training program, a
minimum of one year prior to startup of Unit 4,
so that operation and maintenance personnel will
be on-site, trained and fully qualified to
operate and maintain the added plant when it is
placed in service.

Plant Fuel Supply: The Cooperating Country shall
covenant that EEA will operate the plant after
1986, under normal conditions, no less than two
units on gas at any time, and to operate after
1988, under normal conditions, with all four
units on gas.

Consultation on Electricity Tariffs: The
Cooperating Country shall covenant that EFA will
periodically consult with AID on electricity
tariffs and their impact on the financial
viability of EEA.

Monthly Operation and Management Reports: The
Cooperating Country shall covenant that EEA will
provide to USAID within 20 days of the following
month the following reports:

1. The Dispatching Center Report of Statistics
of Operations including but not limited to
capacity additions, capacity outages and
deratings, energy supply, hydro and thermal
plant and unit performance, power transfers,
fuel utilization, daily demands, outages and
interruptions, maintenance, staffing.

2.  The EEA Management Information Report
containing but not limited to per formance
indicators on system and plant performance,
installed and spinning reserves, losses,
financial performance and status of
construction programs.
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MINISTRY OF ; ; —
Y OF Planning AND! ) ”;0(15\5
NTERNATIONAL COOPERATION
N1Gs Cliy Ly & I 0y
Mr. Frank Kimball ' DFFE
U.S.A.I.D. Director -~ /D
. -— I z 0
Cairo,Lgypt. ‘acvxtho__ﬁ_lfn DI
277 i ACTION TAKEN pave 4 /Q
| Nan S nmiane Y :’r;’"
Dear Mr. Irank: - R
We have received a request from EEA to {inancz & por-i.r of
the foreign exchange costs c¢f shoubrah Power plant (' 77 4)

from U.S.Economic Assistance to Egypt during FY 1%:L,

As you krow the first unit of Shoubrah E1 Khzima Powe: Plant
has been started generating power since January 1871, tne

rest cf the plant is progressing satisfactorily anc tne sec-
ond and third units &re expected to be put ir opsrition curing
1985, ahead of schedule,EEA is intended to add a fcurth unit
at Shoubrah to meet critical power needs during 1987 and 1988.

Kindly be informed that MPIC supports EEA's request due to the

Sincerely yours,

6 \ ”
Db Aol Sl e
Ahmad Abdel Salam Zaki

Administra*or.

importance of the said project.

Best regards. ﬂ‘
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Cairc, October, 25th, 1984

M. Petcr McPherson,
idministrator

Apency for lnleirnational Develepment,
wasihinglon D.C. 20522

Deur Mr. McPherson,

I was pleasec to see you during your recent viscit te Egypt and te
discusskEgvpt's electric power program3. Your continued interest
in the development  of our electric powsr system is nmiost apprecizue
Our diccussions of the nesd for USAID particiwation in tne financ::.

{ewtireted at LS 2 €0 million) for the fourih unit &t Shoubras Ei-

—

Kheimz was most helpful.

.
S

1 pelieve that our recent actions of which you are aware, are indice:.wc
ol' tne xurtncoming improvements  that we wish Lo achiceve,

In view,of tHe necees ity of keeping surplier'/contractor' prices 7o, Lie
fourth unit at the level of Shoubra El-incima unite 1, 2 and 3, arz zo

the schedules for construction of these units dictate that change: -
accomodate Unit 4 be made not later than January 19&%, a decision is

needed urgently.

S

We would like to proceed expeditiously to call a meeting of the Co-
Financiers so that the financing/procurement process can begin.

i would greatly appreciate your support for such a Co-Financiers meeting
and a response to our financing request.

with best personal regards,

Very truly yours

/
A/Cki1. A
ng. Mohamed Mah=r Abaza
Minister of Electricity & Energy

CC. Mr. Mich=el Stone,
USAID / CAIRO

(0
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THIRD AMENDMENT
TO
PROJECT AUTHOR1ZATION

Name of Country: Arab Republic Name of Project: Shoubrah El Kheimz

of Egypt Thermal Power Plan:

Number of Project: 263-0030

rursuant to Sections 531 and 537 of the Foreign Assistance Act of 1961, at
amended, the Shoubran El Kheima Thermal Power Plant Project for the Arab
Republic of Egypt was authorized on July 1%, 1479, and that authorization wa:

amended on August 25, 1981 and April 17, 15&4. Tnat authorization, as
amended, is hereby further amenced as tfollows:

1. The first two unnumbereg paraz~s7 '@ of the original preoject autnorizatiorn
anc tne first numbered paragrapn .. Nz LITSL and SeCONC amendments to tnz:
preject autnorization are nereby a-.=zieg anc tne following is suostitutec
Lnereror:

~. Pursuant to Sections 331 anc 53: of tne Foreign Assistance Act (.
1961, as amendea, 1 herebv authorize tne Shoubran Ei Knheima Fower Plant
Frc-ect (tne "Project') for tne Arab Repuolic of Egypt (''the Cooperating
Couricry') involving planned obligations of not to exceed Two Hunareg
Sixty-tnree Million Doliars ($263.00C.000) ir grant funds over & ten-vear
period from the date of initial autnorization in 157Y, subject to tne
availability of funds in accordance witn tne AID OYB/allotment process. t:
nelp ir financing foreign excnange costs icr tne Project. The plannec liie or
tne Project, witn tne exception o: the Unit - component. {rom the date o:
initiai obligatior is six (%) vears anc ter. {10) months. The plannes liis i
the Unit 4 component is tnree (3) years anc six (6) months from the date c:
execution of the Proj:ct Agreement Amerndment funding that component.

. The Project consists of engineerir: and construction of a 1z60
i- hooC ceee T :

g ] - -

“&1TC, Egypt (hereinarter rererrec Lo a: - . Project’,. wheh compietel. i
plant will include four steam generating urnits, each capable of producing 31>
megawatts (net) under normal operating conditions, together with the necessary
auxiliary equipment. The funds authorized herein will be made available to
the Egyptian Electricity Authority (EEA) to carry out the project."
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2. The Project Agreement Amendment, which may be negotiated and exscuter: .
the officer to whom such authority is delegated in accordance with 4.1.D.

regulations and Delegations of Authority, shall be subject to the followir:
essential terms and covenants and major conditions, together with such otr-

-
g

terms and conditions as A.1.D. may deem appropriate.

3. Conditions and Covenants

a. Source and QOrigin of Commodities, Nationality of Services

Comnodities financed by A.1.D. with funds added by this tnirg

amenament shall have their source ang origin in the Unite: Styie:
except as A.1.D. may otherwise agree ir writing. E:czept for ocse-
shipping, the suppliers of commodities or services shall nave tne

United States as their place of nationality, except as 4.1.L. oan
otherwise agree in writing. Ocean shipping, except as A.l.L, ma.
otherwise agree in writing, may be financed onlv or flap versers ol

the United Sta:es.

b. Conaition Frecedent to Dispursement

Frior to any distursement or to tne issuance of anv Direct Letizr of
Commnitment Irom tne adaitional Grant tunas availab.e unger tnis asendmeni he

GOE snali, except as A.1.D. may otnerwise agree 1n wriring, furnisn to &

S e oo

in form ana substance satisiactory to A.I1.D.:

1)

2)

3)

4)

3)

Evigence of firm commitments for not less than 1UC parcent {:
all foreign exchange funds requires for the project. asige :-az
those funas providea by the AID Grant.

Evidence that local currency financing for the Froject has ozer
budgeted by tne Grantee and will be available for expenaictur: DV
EEA on tne Project pursuan: to a cost estimate mage Dy the
consulting engineer and approved by EEA.

Evidence that the Grant proceeds will be loanea to the Egvptian
Electricitv 8utnorisv on terms satisfactory to AlD.

Evidence tnat iore wi.. deliver surficient gas LO the plan: Lu
permit EEA to operate the plant after 1986, under normal plant
operating conditions, with no less than two units on gas at any
time, and to operate after 1988, under normal plant operating

conditions, with all four units on gas.

Evidence that EEA has legal jurisdiction over all rights of way

necessary for the plant facilities and transmission connection
to the UPS.
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of comperition are hereby issues to permil A.
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Covenants:

1) Plant Operations and Maintenance Training: The Cooperating Country
Shall covenant that EEA will select additional operation and
maintenance staff and commence a comprehensive training program, a
minimum of one year prior to startup of Unit 4, so that operation and
meintenance personnel will be on-site, trained and fully qualifiec to
operate and maintain the added plant when it is placed in service.

2)  Plant Fuel Supply: The Cooperating Country shall covenarnt tnhat EEA
will operate the plant after 1986, under normal plant operating
conditions, with no less than two units on gas at any time, and ¢
operate after 1988, under normal plant opsrating conditions, wiin =Ll
four units on gas.

3) Consultation on Electricity Tarifis: The Cooperating Country sna.:

covenant that EEA will periodically consult with AID on eleciricity
tariffs and their impact on tne Iinsncial viability of EEA.
waivere

For purposes of implementatior: oI tns rrcle c's Unit &4 component. welvs™e

iec
1.L. fungec non-comperitive

procurencnt by EEA of tne following:

a. Continuation of consulting engineering services by Overseas

Becntel, lncorporated over the life of the Unit 4 component; and

b. Supply of equipment, material ana related services from

Weszinghouse International Power Systems Company; Southwestern Engineerinz
Corporation; Transamerica Deiaval, Incorporated; Westinghouse Electric
Corporation; Infelco Degremont, lncorporateg; and (wen Steel Company, all é&s
necessary to permit timely supply and installation of Unit 4 equipment
identical (or substantially identical) to tnat furnished and installea unaer
the Project's Unit 1, 2 and 3 components.
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5. Extension of Terminal Dates

The Project Assistance Completion Date (PACD) is extended to
June 30, 1989, or such other date as A.1.D. may agree to in writing, ana tne
date for receipt of requests for disbursement under the Project to March 3.,
1990, or such other date as A.1.D. may agree to in writing. However, shou.s
the need arise to extend the PACD, Unit 4 will be considered a new project and
the Mission Director will retain the authority to extend the PACD within nis

Delegation of Authority.
: \/ \
el WA S

Frank k. Kimball
Director, USAID/Cairo

}Mi&f\ WS

Dare
Non-Competritive xeview Board:
1S/CS:ABjorivkke: , v - 5 - Date C-'-'Z- -5k
Sia:KO'Donneli: WL E4* T Date Z~-,g--g_~;/
1S/ MT:WJGill: (4 b Date =, .
= 7 -
LEG:KC'Donnell/ 1l:Jrunt:np 5/85 (IC 2173D)
Clear :0L, 1D:JAFearson: Date -
AD/TMfMcManon: i Date
AD/DPPE :GLaudato: Date =/2 95"
AD/DR: GRvanRaalte Date {
DD: A"H""d]\ A Date
-“/ ‘ - ')L(J -




ANNEX C

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

~$ Director and Principal Officer of the

Agency for International
Levelopment in Egypt, havin

g taken into account, among other things, the
maintenance and utilization of projects in Egypt previously financed or
aseisted by the United States, do hereby certify tnat, in my judgment, Egypt
bas botn the financial capability and human resources capability to
titectively maintain and utilize the capitai assistance to be proviaged tor the
-.=» s Shoubran El Kheima Tnermal Power Plant in Caire, Egypc.

Tris jucgement is b

asec upon general considerations discussed in Section
1. i the Projecr

Faper to wnich this certificarion is attacnea.

‘t‘.
/ .
’ s <Y Y \
- " ]
iil&ngsﬂ}Q)‘%¥*’*hklﬂ
Frank B. Kimbal}
Director

\db



5C(2) PROJECT CHECKLIST

Listed below are statutory criteria
applicable to projects. This section
is divided into two parts. Part A,
includes criteria applicable to all
projects, Part B. applies to projects
funded 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? HAS
STANDARD ITEM
CHECKLIST BEEN
REVIEWED FOR THIS
PROJECT?

" A. CENERAL CRITERIA FOR PROJECT

1. FY 1985 Continuing Resolution
Sec. 525; FAA Sec. 634A; Sec.
653(b).

(a) Describe how authorizing
and eppropriations comnittees
of Senate and House have been
or will be notified
concerning the projct; (b) is
assictance within
(Operational Year Budget)
country or international
organization allocation
reported to Congress (or nor
more than $1 million over
that amount)?

2. FAA Sec. 611(a)(l). Prior to
obligation in excess of
$100,000, will there be (a)
engineering, financial or
other rlans necessary to
carry out the assistance and

(b)) a reasonably firm estimte
of the cost to the U.S. of
the assistance?

ANNEX D
Page 1 of 15

Yes

Yes

a. Congressional notification
will be submitted.

b. The intended obligation is
within the level of funds
appropriated for Egypt for
FY 85.

The necessary planning and
cost estimate have been

completed.



FAA Sec. 611(a)(2). 1If
further legislative 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?

FAA Sec. 611{(b);:; FY 1985
Continuing Resolution Sec.
501. If for water or
water-related land resource
construction, has project met
the standards and criteria as
set forth in the Principles
and Standards for Planning
Water and Related Land
Resources, dated October 25,
1973, or the Water Resources
Planning Act (42 U.S.C. 1962,
et seqg.)? (See AID Handbook
3 for new guidelines.)

FAA Sec. 6ll(e). 1If project
is capital 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? '

FAA Sec. 209. 1Is project
susceptible to execution as
part of regional or
multilateral project? If so,
why is project not so
executed? Information and
conclusion whether assistance
will encourage regional
development programs.

ANNEX D
Page 2 of 15

No further legislative action
is required.

N/A

The Mission Director has so
certified, see Annex C.

The project is not susceptable
to execution as part of a
regional project. It is being
jointly funded by the IBRD, EEC,
EIB, OECF, and ADB.



7.

10.

FAA Sec. 601(a). 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)
inmprove technical efficiency
of industry, agriculture and
commerce; and (f) strengthen
free labor unions.

FAA Sec. 601(b). 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).

FAA Sec. 612(b), 636(h); FY

1985 Continuving Resolution

Sec. 507. Describe steps

taken to assure that, to Lhe

maximum extent possible, the
country is contributing local
currencies to meet the cost
of contractual and other
services, and foreign
currencies owned by the U.S.
are utilized in lieu of
dollars.

FAA Sec., 612(d). Does the

U.S. own excess foreign
currency of the country ang,
if so, what arrangements have
been made for its release?

" ANNEX D
Page 3 of 15

The grant amendment will together
with the original grant, increase

the flow of international trade

and improve technical efficiency

of industry, agriculture and commerce,
and foster private irditiative and
competition. It will not have any
apparent effect on encouraging
cooperative credit unions and savings
and loan associations, nor monopolistic
practices, nor free labor unions.

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

The Original Project Grant Agreement
so provided and the GOE has certified
that all iocal currency funds required
will be provided by GOE.



11.

12,

13.

14.

FAA Sec. 601(e). Will the

project utilize competitive
selection procedures for the

. awarding of contracts,

except where applicable
procurement rules allow
othervise?

fY 1985 Continuing

Resolution Scc., 522, 1If

assistance is for the
production of any commodity
for export, is the commodity
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 to U.S. producers of
the same, similar or
conpeting commodity?

FAA 118(c) and (d). Does

the project comply with the
environrental procedures
set forth in AID Regulation
16. Does the project or
program taken into
consideraticn the problen of
the destruction of tropical
forests?

FAA 121(4). £ a Sahel

project, has a determination
been made that the host
government has an adequate
sysem for accounting for and
controlling receipt and
expenditure of project funds
(dollars or local currency
generated therefrom)?

ANNEX D
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Yes, competition is waived in
accordance with AID regulations.

N/A

c. Yes

d. N/A

N/A



B.

15,

FY 1985 Continuing

Resolution Sec. 536. Is

disbursement of the
assistance conditioned
solely on the basis of the

policies of any multilateral

institution?

FUNDING CRITERIA FOR PROJECT

l.

Development Assistance

Project Criteria

a.

FAA Sec. 102(b), 111,

113, 28l(a). Extent to

which activity will (a)
effectively involve the
rpoor in development, by
extending access to
econony at local level,
increasing
labor-intensive
production and the use
of appropriate
technology, spreading
investment out from
cities to small towns
and rural areas, and
insuring wide
participation of the
poor in the benefits of
c¢evelopment on a
sustained basis, using
the appropriate U.S.
institutions; (b) help
develop cooperitives,
especially by technical
assistance, to assist
rural and urban poor to
help themselves toward
better life, and
otherwise encourage
democratic private and
local governmental
institutions; (c¢)
support the self-help
efforts cf developing
countries; (d) promote

|

(w)

of 15



the participation of women
in the national economies of
developing countries and the
improvement of women's
status, (e) utilize and
encourage regional
cooperation by developing
countries?

b.

FAA Sec. 103, 1032, 104,

105, 106. Does the

project fit the criteria
for the type of funds
(functional account)
being used?

FAA Sec. 107. 1Is

emphasis on use of
appropriate technology
(relatively smaller,
cost-saving, labor-using
technoloygies that are
generally most
appropriate for the
small farms, small
businesses, and snmall
incemes of the poor)?

FAA Sec. 110(a). Will

the recipient country
provide at least 25% of
the costs of the
program, project, or
activity with respect to
whch the assistance is
to be furnished (or is
the latter cost-sharing
requirement being waived
for a "relatively least
developed country)?

FAA Sec. 110(h). Will

grant capital assistance

be disbursed for project
for more than 3 years?
If so, has justification
satisfactory to Congress
been made, -and efforts
for other financing, or

is the recipient country

N/A

N/A

N/A

N/A

ANNEX D
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*relatively least
developed"? (M.O.
1232.1 defined a capital
project as “"the
construction, expansion,
equipping or alteration
of a physical facility
or facilities financed
by AID dollar assistance
of not less than
$100,000, including
related advisory,
managerial and training
services, and not
undertaken as part of a
project of a
predoninantly technlcal
assistance character."

FAA Sec. 122(b). Does

the activity give
reasonable promise of
contributing to the
development of economic
resources, or to the
increase of productive
capacities and
self-sustaining economic
growth?

FAA Sec. 281(b).

Describe extent to which
progran recognizes the
particuiar needs,
desires, and capacities
of the people of the
country; utilizes the
country's intellectual
resources to encourage
institutional
developmnent; and
supports civil education
and training in skills
required for effective
participation in
governmental processes
essential to
self-government.

N/A

N/A

ANNEX D
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Development Assistance Project
Criteria (i.oans Only)

a. FAA Sec. 122(b).
Information an conclusion on
capacity of the country to N/A
repay the loan, at a
reasonable rate of interest.

b. FAA Sec. 620(d). 1If

- assistance is for any
productive enterprise which
will compete with U.S.
enterprises, is there an
agreement by the recipient N/A
country to prevent export to
the U.S. of more than 20% of
the enterprise's annual
production during the life
of the loan?

Economic Support Fund Project
Criteria

a. FAA Sec. 531(a). Will this Will enhance ability of GOE to §ustain
assistance promote economic economic growth and recovery which
and politicel stability? To will have positive polltlca} results.
the extent possible, does it To the extent rural areas will be

served, policy direction of Scction 102

reflect the policy will be reflected

directions of FAA Section
1022

b. ~FAA Sec. 531(c). Will
assistance under this
chapter be used for No
military, or paramilitary
activities?

c. FAA Sec. 534, 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 No
so, li1s the President
certified that such use of
funds is indispensable to
nonproliferation objectives? N/A




FAA Sec. 609. If
commodities are to be
granted so that sale
procceds will accrue to the
recipient country, have
Special Account
(counterpart) arrangements
been made?

AN D -+ o
Page 9 of 15



5C(3) - STANDARD ITEM CHECKLIST

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

These items are arranged under the

general headings of (A) Procurement,
(B) Construction, and (C) Other
Restrictions/

A. Procurement

1, FAA Sec, 602. Are there
arrangements to permit U.S.
snall business to
participate equitably in the
furnishing of commodities
and services financed?

2, FAA Sec. 604(a)., Will all
procurement be from the U.S,.
eXcept as ctherwise
determined by the President
or under delegation fron
him??

3. FAA Sec, 604(d). If 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?

ANNEX D
Page 10 of 15

Sole source waivers approved by AID
Mission Director for procurement of
Engineering services, turbine generator,
condenser, punws and panels and controls
to assure duplication of eguinsment to
presently installed and in operation

at the plant.

Yes

Egypt does not so discriminate.
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FAA Sec. 604(e); ISDCA of
1980 sec. 705(a). If
offshore procurement of
agricultural commodity or
product is to be financed,
is there provision against
such procurenent when the
domestic price of such
commodity is less than
parity? (Exception where
commodity financed could not
reasonably be procured in
U.Ss.)

There will be no such procurement.

FAA Sec. 604(g). Will
construction or engineering
services be procured from
firms of countries which are
direct aid recipients and
which are otherwise eligible
_under Code 941, but vhich
have attained a competitive
capability in international No
markets in one of these
areas? Do these countries
permit United States firns
to compete for construction
or enugineering services
financed from assistance
programs of these countries?

FAA Sec. 603. Is the
shipping excluded from
compliance with requirement
in section 901(b) of the
Merchant Marine Act of 1936,
as amended, that at least 50
per centun of the gross
tonnage of commodities
(computed separately for dry
bulk carriers, dry cargo
liners, and tankers)
financed shall be
transported on privately
owned U.S. flag commercial
vessels to the extent such
vessels are available at
fair and reasonable rates?

No



FAA Sec. 621. 1If technical

assistance is financed, will
such assistanc~ be furnished
by private enterprise on a
contract basis to the
fullest extent practicable?
If the facilities of other
Federal azgencies will be
utilized, are they
particulerly suitable, not
competitive with private
enterprise, and nade
available without ungdue
interference with domestic
programs?

International Air

Transportation Fair

Conpetitive Practices Act,

1974, If eir transportation
of persors or property is
financed on grant basis,
will U.S. carriers be used
to the extent such service
is availzble?

FY 1985 Continuina

Resolution Sec. 504. 1If the

U.S. Government is a party
to a contract for
procuremncat, does the
contract contain a provision
authorizinc termination of
such contract for the
convenience of the United
States?

B. Construction

1.

FAA Sec. €01(d). If capital

(e.g., construction)
project, will U.S.
engineering and professional
services be used?

FAA Sec. 611(c)., 1If

contracts for construction
are to be financed, will
they be let on a competitive
basis to maximum extent
practicable?

ANNEX D
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Yes

N/A

Yes

No direct USG contract is
contemplated.

Yes

N/A Contracts are for engineering
services and equipment supply.



C.

ANNEX D
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FAA Sec. 620(k). If for

construction of productive

enterprise, will aggregate ] ,
Valuepof aésistancggtogbe Yes, but FAA Section 620(k) provides

furnished by the U.S. not exception for Egypt.

exceed $100 million (except
for productive enterprises

“in Egypt that were described

FAA Sec., 122(b). 1If

developrnient loan, is

interest rate at least 2% N/A
per annum during grace

period and at least 3% per

FAA Sec. 301(d). 1If fund iz

established solely .y U.S.
adninistered by an N/A

international organization,
does Coirhtroller General

FAA Sec. 620(h). Do

arrangemnents exist to insure

that United States foreign

aid is not used in a manner

which, contrary to the best Yes
interests of the United

States, promotes or assists

the forcign aid projects or

Communist-bloc countries?

3.
in the Cp)?
Other Restrictions
1.
annum thereafter?
2,
contributions ‘angd
have audit rights?
3.
activities of the
4,

Will arrangements preclude
use of financing:

a. FAA Sec. 104(f); FY 1985
Conicinuinu Resolution -
Sec. 527. (1) To pay 1. Yes
for performance of
abortions as a method of
family planning or to
motivate or coerce
persons to practice

/Q;‘



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 undergo
sterilization; (3) to
pay for any biomedical
research which relates,
in whole or part, to
methods or the
performance of abortions
or involuntary
sterilizations as a
means of fanily
Planning; (4) to lobby
for abortion?

FAM Sec. 620(q). 7o

conpensate owners for
expropriated
nationalized property?

FAA Sec. 660. To

pProvide training or
advice or provide any
financial support for
police, prisons, or
other law enforcenment
forces, except for
narcotics programs?

FAL Sec, 662. For CIA

activities?

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

FY 1985 Continuing -

Resolution, Sec. 503.

To pay pensions,
annuities, retirement
pay, or adjusted service
compensation for
military personnel?

ANNEX D

Page 14 of 15

2. Yes

3. Yes

4. Yes

Yes

Yes

Yes

Yes

Yes



k.

FY 1985 Continuing
Resolution, Sec. 505,

To pay U.N. assessments,
arrearages or dues?

FY 1985 Continuing

Resolution, Sec. 506,

To carry out provisions
of FAA section 209(d)
(Transfer of FAA funds
to multilateral
organizations for
lending)?

FY 1985 Continuing

Resolution, Sec. 510.

To finance the export of
nuclear equipnent, fuel,
or technology or to
train foreign nationals
in nuclear fields?

FY 1985 Continuing

Resolution, Sec. 511,

Will assistance be
provided for the puroose
of aiding the efforts of
the government of such
country to repress the
legitinate rights of the
population of such
country contrary to the
Universal Declaration of
Human Rights?

FY 1985 Continuing

Resolution, Sec. 516,

To be used for publicity
or propaganda purposes
within U.S. not
authorized by Congress?

Yes

Yes

Yes

Yes

Yes

ANNEX D
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EGYTIAN ELECTRICITY AUTHORITY
SUMMARY OF INSTALLED GENERATING CAPAGCITY ~ M4 , PEAK LOAD -~ MW
AND KESERVE CAPACITY ~ My AND PRRCENT

GAS PEAK  INSTALLED RESERVES
YEAR  THERMAL TURBINE HYDRO  TOTAL  LOAD-Iy/ 3] %
1952 154 - - 154 125 29 23
1653 205 - - 205 137 68 50
1954 251 - - 251 160 9] 57
1955 321 - - 331 186 148 86
1956 331 - - 331 186 145 78
1957 466 - - 466 210 256 122
1958 511 - - 511 250 261 104
1959 511 - - 511 282 229 81
1560 541 N 256 797 372 425 114
1951 593 - 345 938 522 416 80
1962 593 - 345 938 548 390 71
1963 593 - 345 938 590 348 59
1964 593 - 345 G38 659 279 42
1965 672 - 345 1017 750 267 36
1956 1034 28 381 1443 824 619 75
1957 1179 28 1221 2428 872 1556 175
1968 1322 28 1730 3080 930 2150 231
1969 1382 28 2333 3743 987 2756 279
1970 1302 28 2445 3775 1100 2675 243
1971 1302 28 2445 3775 1160 2615 225
1972 1302 28 26445 3775 1176 2599 221
1973 1302 28 26445 3775 1248 2527 202
1974 1302 28 26445 3775 1433 2342 163
1975 1302 28 2445 3775 1733 2042 118
1976 1299 45 2045 3789 1509 1880 98
1977 1324 91 26445 3860 2284 1576 69
1978 1346 114 2445 3905 2564 1341 52
1979 1430 354 2445 4229 2829 1400 49
1980 1650 611 2445 4706 3239 1467 45
1981 1674 795 2445 4914 3553 1361 38
1982 1674 1011 2645 5130 3900 1230 32
1983 2274 1289 26445 6108 4376 1732 40
1984 3165 1389 26445 6999 4950 2049 41

Source: EEA Annual Reports
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EGYPTIAN ELECTRICITY AUTHORITY

PEAK LOAD AND ENERGY GENERATED ,ACTUAL 1970-1984

YEAR PEAK [OAD-MW ENERGY ~ GWHr LOAD FACTOR - %
1370 1,100 6,915 72
1971 1,160 7,323 72
1972 1,176 7,384 71
1973 1,248 7,435 68
1974 1,433 8,519 68
1975 1,733 9,800 : 65
1976 1,909 11,645 69
1977 2,284 13,517 68
1978 2,564 15,013 67
1979 2,829 16,359 66
1980 3,239 18,429 65
1981 3,553 20,747 67
1982 3,900 23,353 ' 68
1983 4,376 25,879 67
1984 4,950 29,049 67

PEAK DibAND AND ENERGY GENERATED FORECAST 1985-Z000

ANNUAL ANNUAL

GROTH GENERATED CRO:TH
YEAR PEAK LOAD ~ MJ RAIE(L)  ERERGY (Gih) FATE(Z)  LOAD FACTOR
1985 5455 10.2 31,275 7.7 65
1986 6100 11.8 34,095 9.0 64
1987 6730 10.4 36,850 8.1 63
19388 7340 9.0 40,200 9.1 62
1989 8000 9.0 43,850 9.1 63
1990 8720 9.0 47,800 9.0 63
1991 9375 7.5 51,350 7.4 63
1992 10,000 6.7 55,120 7.3 63
1993 10,650 6.5 59,160 7.3 63
1994 11,340 6.5 63,480 7.3 64
1995 12,080 6.5 68,100 7.3 64
1996 12,750 5.5 71,990 5.7 64
1997 13,50G 5.9 76,100 5.7 64
1998 14,280 5.8 80,450 5.7 64
1990 15,100 5.7 85,000 5.7 - 04
2000 16,100 6.0 90,000 5.8 64

Source: EEA ~ May 1985



EGYPTTAN ELECTRICITY AUTHORITY

EXISTING GENERATING STATIONS

(Deceinber 31,_1984)

ANNEX G
Page | of 2

Units Capacity (M)
Plant Type No. MA Design Available*®
Upper Eeynt Zone
High Dam Hydro 12 175 2100 1823(1)
Aswan Dam Hydro 7 46
Hydro 2 11.5 345 267(2)
Assiut Thermal 3 30 90 85
El Fayoum Gas Turbine 1 20 20 16
2555 2191
Cairo Zone
Cairo North Thermal 2 10)
Thermal 1 20)
Thermal 2 30) 100 74
Cairo North Gas Turbine L 23 23 15
Cairo South Thermal 4 60)
Thermal 2 7.5) 255 199
Cairo Cast Gas Turbine 2 23 46 41
Cairo Vest Tohermal 4 87.5 350 309
El Tebbin Thermal 3 15 45 42
El Tebbin Gas Turbine 2 23 46 41
Helwan Gas Turbine 5 24 120 105
Heliopolis Gas Turbine 3 12.5 38 15
Shovbrah El1 Kheima Thermal 1 3.5 315 100
1335 “G4T
Delta Zone
Talkha Thermal 3 12.5
Thermal 3 30) 128 120
Talkl.a Gas Turbine 8 24 192 176
Damanhour Thermal 2 15)
Thermal 3 65) 225 115
Kafr El Dawar Thermal 3 110 330 181
Mahmoudia Gas Turbine 4 50) :
Cas Turbine 8 24) 392 319
' 1767 UIT
Alexandria Zone
Abu Qir Thermal 4 150 600 296
Abu Qir Gas Turbine 1 20 20 15
Abu Matamir Gas Turbine 1 20 20 14
E) Max Gas Turbine 2 14 28 22
Karmouz Thermal 16 64 5
Karmouz Gas Turbine « 12.5 25 0
Siouf Thermal 2 26.5
Thermal 2 30) 113 34
Siouf Gas Turhine 1 26)
Gas Turbine 6 33) 225 140
1095 576

P ol
Ll
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Units Capacity (MW)
Plant Type No. 7] Design Available®
Canal Zone

ABU Sultan Thermal 3 150 450 300
Ismailia Gas Turbine 1 20 20 19
Port Said Gas Turbine 3 20 60 35
Shabab Gas Turbine 3 33 100 80
Suez Thermal 4 25 100 33
Suez Gas Turbine 1 17 17 2
767 469
SUMMARY Hydro 2445 2090
Thermal 3165 1893
Gas Turbine 1389 1055
6999 5038

Source: EEA Annual Reports

(1) Based on ten (10) units available for operation with two units
normally scheduled out of service for maintenance.

(2) Capacity limited by available net head,

* Capacity Available from Gas Turbines basa on Winter temperatures



EGYPTIAN ELECTRICITY AUTHORITY

UNIT
IN-SERVICE

1985

Ataka Unit 1

Shoubra E1 Kheima Unit 2
Dammanhour CT

Ataka Unit 2

Aswan 11 Unit 1

Wadi Hoff{ CT

Shoubra E1 Kheima Unit 3

1686

Kafr El Dawar Unit 4
Aswan II Unit 2
Aswan 11 Uait 3

1987

Aswan II Uait 4
Abu Sultan Unit 4

1988

Ataka Unit 3

Total under Construction

CAPACITY ADDITION SCHEDULE

CAPACITY

150 Mw
315 MW
100 MW
150 Mw
67.5 Md
100 M4
315 My
11575 1

110 mw
67.5 Mi
67.5 My

245.0 My

67.5 MJ
150 My
.o MY

300 MW
300

ANNEX/H
Page L of 1

COMMERCIAL

1st Quarter
2nd Quarter
3rd Quarter
3rd Quarter
3rd Quarter
4th Quarter
4th Quarter

1st Quarter
lst Quarter
3rd Quarter

1st Quarter
1st Quarter

4th Quarter



YEAR

1985
1985
1987

1988
1989
1960

EGYPTIAN ELECTRICITY AUTHORITY

ANNEX I
Page I of 1

CAPACITY ~ LOAD AND RESERVE FORECAST 1985 - 1990

INSTALLED AVAILALLE LOAD
CAPACITY-MY CAPACITY-M M
8196 6365 5445
8441 6630 6100
8659 6848 6730
8959 7148 7340
8959 7148 8000
8959 7148 8720

AVATLABLE
RESERVE
W F
940 17
530 9
118 2
0 0
0 0
0 0

CAP. REQ.
30% RESERVE
MJ

694
1300
1900

2394
3252
4188



EGYPTIAN ELECTRICITY AUTHORITY

PLANNED (CONIEMPLATED) CAPACITY

Shoubrat: El-Khzima Unit 4
Damietta ~ Combustion Turbines
Talkha Conined Cycle Add-on
Damsianhour ~ Thermal

Suez ~ Thermal

Damietta -~ Comined Cycle Add-on
Ataka Unit 4 Thermal

Assiut - Thermal

Delta - Thermal

Sinai - Thermal

Delta ~ Thermal

Mediterranean ~ Thermal

Red Sea ~ Thermal

Total Planned Capacity

315M4
400 MW
90 Md
300 MW
100 b4
200 My
300 MW
300 ¥4
600 bgd
600 My
600 My
600 My
_600 i
5005 MW

1988
1989
1989
1989
1989
1989
199C
1990
1991
1992
1993
1993
1994

ANNEX J
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COST ESTIMATE SUMMARY

UNIT 4

IN MILLION EQUIVALENT U.S. DOLLARS

FOREIGH LOCAL
PURCHASE ORDER/CONTRACT PACKAGE CURRENCY CURRENC! TOTAL*
PO-1 ’ Rebar 1.0 0.1 1.1
PO-2 Condensers 5.6 0.2 5.8
PO-3 Pumps 5.4 - 5.4
PO-5 Water Treatment 2.4 - 2.4
PO-7 Critical Piping 3.5 - 3.5
PO-8 Transformers 2.2 0.1 2,3
PO-9 Switchgear 1.3 - 1.3
P0O-10 Panels and Controls 3.5 - 3.5
Subtotal (A) 24.9 0.4 25,3
GC-2 Project Insurance 0.7 - 0.7
cp-3.3 General Services - 0.7 0.7
CP-4.1 Turbine Generator 26.8 0.8 27.6
CP-5.1 Steam Generator 29.0 1.8 30.8
CP-6.1 Civil Works 10.1 8.4 18.5
Ccr-6.2 Shoreline ) 5.1 1.7 6.8
CP-7.1 Electrical and Controls 4.6 0.6 5.2
cr-8.1 Mechanical and Piping 13.8 2.9 16.7
CpP-9.1 Switchyard 3.6 0.4 4.0
CP-11.1 Tanks 0.2 0.1 0.3
Subtotal (B) 93,9 17.4 111.3
Subtotal (A + B) 118.8 17.8 136.6
Engineering and
Construction
Management Services 10.2 3.3 133,
Provisional Sum 6.0 6.0
TOTAL UNIT 4 COST 135.0 21.1 156.1
TRANSMISSION COST
Ccp-20.1 Underground
Transmission Cable 4.1 0.6 4.7

*Total dollars expressed using conversion rate of $1 = 0.7 LE, and $1 = 250 JY.

b
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Zxisting end Proposed Selling Prices.
Average . -
Existing 1585/1586 1986/12987
Price Increase | Average | Increase %verege
V1414m/z.w.H, |Fercent Proposed |  Perceat roposed
B . 1 ilim/ o Price,u‘/K.'.;.!{i 9':- r;.lt‘._!i/%e."'b’-lf‘-“
I) Very Hizh Voltaze:-
___________________ :
Kima Co. 6.354 L a7 8.7 29 II.2
Aluminum Co. 5.607 ; 37 7.7 29 9.9
Somid Co. 7.0 P37 9.6 29 I2.4
= Assiout Cement ~ 234332 - 23.332 - 23.332
2) High Voltage:- ;
______________ ]
Industry § 8.921I 37 12.2 i 29 15.7 i
Cement ' 29.736 1 - 29.736 - 29.736 i
Agricultur . A.55I 37 II.7 ; 29 15.1 :
Goverzment | 7.757 37 10.6 : 29 I3.7
Housing Componies i I13.0488 37 I17.9 i 29 23.I i
! {
3) Keduim and low Voltage: | |
: : {
- Moving Fower, Privet and Public Secs. ' “ { !
with more thzn 5C0 X.VW.,innual Pixed
Installment (L.Z./K.V,) 8.I&0 1 52 12.4 X 33 16,4
- Consunmpition rate (6 Categories) from ., 14,66%-6.683 ‘ 52 22.3-10.2" 32 29.4-I3.5
= Less then 500 Z.W.(3 Celtezoriec)Zrom 25,544-23.CX00 37 40.5-31.5 c9 52.2-40.7
4) Residentiel Usezes: : i :
Categary I) liontnhly till ICO X.W.i. I6.288 I0.5 I8 - I5 2I
" 2) IOI =~ 200 ¥.W.iH, . 2z.627 i 28 29 i 28 37
" 3) 20I - 250 X.W.H. i 27.307 v 35 36 { 35 41
" 4) 25I - 500 K.W.H. 3I.IC4 P43 44 ! 40 62 ,
" 5) Any Excess , J1.I04 ! 58 49 ! 50 74 !
' H :
5) Comercial: ' ! i
---------- i
Categary I) ltionthly t11l LOO K.¥.H. I7.43 ! I5 20 { I5 23
" 2) I0I - 200 K.%.4. 26.62 b0 35 ’ 30 40
" 3) 20I - 250 K.W.H. 34.63 | 35 47 35 63
" 4) 25I - 500 K.V.H. 43.2 L 63 40 88 r
"  §5) Any Excess 43.2 I 60 70 45 100
6) Goverrment: |
Category I) lonthly 80 K.W.H. 21.780 I 37 30 29 39
" 2) Succeeding 70 K.V.H, 29.040 | a7 40 29 51
" 3) Any Excess 36.300 | 37 50 29 64
7) Public light end Trafic 2I.780 ! 37 30 29 58
® The price has been raised to four times for the cement Compenies on 7/I0/I984



SHCUSRA EL BHEIMA THERMAL PCNER FROJECT

TABLE 1. CAFITAL COSTS {660) AKD FRICE ADJUSTMENT FACIORS

FOUKIH UNIT 315000 KM UNITS 1 11 aND T11 945000 KN
{CURREN] FRICES) {CURRENT PRICES)
PONER STATION/1/ TRANSMISSION/1/  DISIRIBUTION/2/TOTAL CAPITAL FONER STATION/S/ TRANSKISSION/I/  DISTRIBUTION/3/ T0TAL
YEAR LE Uss LE uss LE Uss LE uss YEAR LE uss LE Uss LE Uss LE uss
1979 0 ° 1929 0 0
1580 0 0 1930 0 3806 0 ) 0 3608
1981 (] 0 1991 2993 17847 0 0 2993 17847
1582 0 ° 1982 11689 44623 0 0 11689 44523
1583 0 0 1383 17880 178793 1170 5000 18850 182793
1584 0 0 1984 18311 148992 3285 19959 21578 1589S)
1385 0 0 1385 17200 101700 11800 70500 29000 172200
1986 7140 33300 0 0 7100 33300 1986 9300 27300 2130 9500 1430 - 35900
197 5600 87300 300 3500 5900 90800 1987 0 0 0 0 0 0
1928 2000 14400 120 500 2120 15000 1988 0 0 0 0 0 0
1589 0 0 1589 0 0
TOTAL 14740 135000 20 4100 0 0 15180 139100 IDTAL 77173 520861 18365  10BOSY 0 0 95538 26920
1IIIIHIIIII|I|llIIIHIlHlllllIlllIIIIII“IlllIIIll|lllllll|lllllll|IIIIIIIIIIIIIIHIHIHIIIH|Illlllll||llllllllll"Illllllll!llICIIIl|IIlll"lllllllllllllllllll!lllIll
PRICE INDICES EICHANSE MAZOUT FRICES FOURTH UNIT UNITS 1 11 &ND 111 UNITS 111 111 AND IV
EGPICP)  USGFO/4/ Re . TOTAL CAPITAL (1985 FRICESV/S/ _______*
0.15 ILE/US$) (LEJTON) LSS /TON)
YEAR FER/YEAR LE uss LE uss LE Uss
1879 4323 10.4b 0 0 0 .0 0 0
1580 49.72  76.93 0 0 0 487 0 4B
191 5117 B35 0 0 5235 21158 5235 21158
1992 85.75  g9.44 0 0 17778 49392 17778 49892
1583 7581  y2.84 0 0 2930 194890 24930 196890
198 B5.95  95.33 0 0 4813 175388 2813 175388
1985 100.00 100 1.55 15 2.5 0 0 29001 172200 29001 172200
1586 115.00 16500 6209 3114 9939 35143 18148 56857
1987 13235 110.25 TTYI 30 0 0 481 82350
1588 152.08  115.7% 159 12958 0 0 1396 12958
1535 17050 121.55 0 0 0 0 0

...........................................................................................................................

RDTES: /17 ALIUALS, 136¢-1964; ESTINATES 1S85-1989. DATA FROVIDED BY FROJELT LONSULTARIS, DUPFSERS EECHIEL INTERNATIONAL
72/ DISIRIBUTION CAPUTAL COSTS ASSUNED 10 EE 1/3 OF THAT FOR SHOUERA 1,11 Anp I11, RDILSTED FOR INFLATION
I3/ BISTRIBUTION CA81TAL ESTIRAIZS COSIS FROM WORLD BANE 1979 FEASIBILITY 3IULY
/A7 1576 to 195, ECONDNIC REFORT OF THE FRESIDENT, FEBRURRY 1535, FCK 4955 ON IKFLATION IS ASSUMED TO BE 2.
[S/RDIUSTRENT FRCIGRS ARE INDICES FEFCSTED IN THIS TARLE. (1T 1S ASSUMED THT DATA WAS DR IGINALLY GIYEN IN CURRENT PRICES.
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SHOUBRA EL KHEINA THERMAL POXER FROJECT

TABLE 2  CAFITAL COSTS 1000) AND FRICE ADJUSTHMENT FACTORS

FOURTH UNIT 315000 kN UNITS T 11 AND 111 545000 KN
(CURRENT FRICES) {EURRENT PRICES)
POSER STATION/t/ TRANSMIS:(LS/17  DISTRIBUTION/2/TOTAL CaF “AL FOKER STATION/L/ TRANSMISSION/I/  DISIRIBUTION/3/ 1014
VEAR LE Uss LE uss LE uss LE uss YEAR LE Uss LE uss LE Uss LE uss
1579 0 0 1979 0 0
1550 0 0 1980 0 3508 0 0 0 3808
1381 0 0 1981 2993 17847 0 0 2993 17847
1382 0 0 1982 11889 423 0 0 11689 44823
1933 0 0 1983 17680 178793 1170 6000 18850 182793
1734 0 0 1984 B3Il 148992 3285 19959 21576 148951
1583 0 0 1985 17200 10i700 11800 70500 29000 172200
4% 710 33300 0 0 7140 33300 1586 §300 27300 2130 900 11430 38900
1587 50 BI300 300 3500 5500 90800 1987 0 0 0 0 ‘ 0 0
1988 2000 14400 120 500 2120 15000 1988 0 0 0 0 0 0
159 0 0 1989 0 0
I W40 135000 120 4100 0 0 15180 139100 IOTAL 77173 520881 18385 105059 0 0 95536 426920
lllHl""ll"llll!"HII"IIl"IlllllIHlllllllIII|I|llll"IIIlllllllllIllII|ll|IHilIl“III|l|Il"IllI||ll|lll|lll||llll|llllllllll!ll(llIIIIIIlIIl'll!!llllllll!l!lll!ll
FRIZE INDILES EICHANGE MAZOUT PRICES FOURTH UNIT UNITS T 11 AND 111 UNITS 1 T1 131 AND IV
€P1E9]  USGRD/A/ Rate TOTAL CAFMTAL (1985 PRICESI/S/ ____ .
0.15 (LE/US$) (LE/TONY (USS/TON) :
1258 PER/YEAR LE uss LE uss LE uss
579 43.Z3 70.48 0 0 0 0 0 0
1920 472 7693 0 0 7Y 0 4687
131 5.7 R3S 0 0 5235 2115 5235 21158
1232 85.15  B9.44 0 0 17778 45892 17778 49892
173 7580 92.84 0 0 930 19390 2930 195890
1784 8595 98.33 0 0 2813 175388 813 175388
1535 100.00 100 1.55 230.4 180 0 0 27001 172200 25001 172200
153  115.00  105.00 6209 317N 9939 35143 18148 48857
1531 132.35 110.25 sl 3nase 0 0 TIP3
133 152,63 115.76 1356 12958 o 0 1394 12958
9 LG 121,55 0 0 0 0 0

NOTES: 117 3CIUALS, 15€9-19B4; ESTIMATES 1535-1989. DATA FROVIDED BY FROJECT COXSULTAHTS, OVERSEAS EECHTEL INTERNATIONAL

127 TISIRIBUTION CAFITAL COSTS ASSUMED 10 BE $/3 OF THAI FOR SHOURRA 1, B0 4D LI, #DJUSTED FOR INFLATION

2 EIIRJEUTION CAPITAL ESTINATES CCSIS FRLN WOSLD EAKE 1975 FEASIEILITY STupy

't 1376 to 1985, ECONOMIC REFOR] OF THE FRESILENT, FEESUARY 1555. FOR 136% ON INFLATION 1S ASSLNED TO BE SI.

+% SIOUSTIRNT FRCICES AFE INDICES REFGRIEL IN THIS TABLE. (1T IS ASSUNED THAI LATA ®AS GHIEINALLY BIVZN 18 CUREENT PRICES.
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SHOUBRA EL LKEIMA THERKAL FINER PROJECT

TABLE 3. ECONDHIC BENEFITS (0G0 AND IREs GF EXPANDING EEA GRID PR 1250000 KILOWATTS
{19€5 PEICES)

LENEF1TS UNDER ALTERNATIVE RET BENZFITS UNDER AL RNATIVE
TARIFF ASSUNPTIONS (000 iE) TARIFF ASSURFTISHS (000 LE)
EELATIDNSHIP BETWEEN TARIFFS MOHTHS IR LOAD POMER - ELECIRICITY

IPIASTERS/KWH) AND 1REs OFERATION FACTOR LOSSES  SALES (KKh) A B A ]

YEAR CASE A EASE B

[Financial) {Econceic)

1979 0 0.8 0.1 0 0 0 0 0
1589 0 0.8 0.1. v 0 0 -8000  -8000
1981 0 0.8 0.1 d 0 0 <3317 -32317
1982 0 0.8 0.1 0 0 0 -B1439  -B1839
1ES 1Ot R M LN TR LR R RS 0 0.8 0.1 0 0 0 ~27694% -27594%
1564 0 0.8 0.1 0 0 0 -243309  -249309
1385 TARIFFS: 6.4 1.9 4.5 0.8 0.1 2.90¢7 135432 228892 -233135 -1B9874
1988 9 0.8 0.1 5.8€+09 370853 457784 -69162  1775¢
1997 1Rss: Srépakte - 0.12093 9 0.8 0.1 S.BEv09 370663 4577184 -11317 9504
1583 0O .023[ 10.5 0.8 0.1 &.8E+09 432570 534082 19143 120551
8 R L R Ry S Py NS N Y IR I 12 0.8 0.1 7.7E+09 494464 510379 A148) 157578
1590 T} 12 0.8 0.1 7.7E499 194439 810379 41681 157574
1571 bl PRI 12 0.8 0.1 T1.76+09 190480 810379 41681 157578
1932 12 0.8 0.1 2.78409 1304840 410379 41681 157574
1553 -1.4655 12 0.8 0.1 7.7E+09 154484 510379 11481 157578
194 -1.4032 12 0.8 0.1 7.76409 1544E4 410379 41681 157578
139 12 0.8 0.1 7.754(9 154488 510379 41681 157378
1398 12 0.8 0.1 2.7E409 194464 510379 41681 157578
1997 12 0.8 0.1 7.7€+09 154484 510379 41691 157578
1999 12 0.8 0.1 7.7640% 454468 510329 41531 157574
bRl 12 0.8 0.1 7.7E409 139420 510379 11691 157578
2000 12 0.8 0.1 1.7E409 47442¢ 510379 41681 157578
2001 12 0.8 0.1 2.76+09 94460 510379 41681 157578
2002 12 0.8 0.1 7.7E409 120484 810379 41681 157578
2003 12 0.8 0.1 7.7E+09 194484 510379 41681 137578
2004 12 0.8 0.1 7.70409 134464 810379 41661  15757%
2545 12 0.8 0.1 7.76409 154484 510329 41681 157578
2208 12 0.8 0.1 7.7€109 194434 610379 41685 157578
Pl 12 0.8 0.1 7.7e%0% 74980 310379 1681 137578
pan | 12 0.8 0.1 7.76+09 §5448¢ 510379 4188 157578
&N 12 0.8 0.1 7.7Ev09 15480 810379 41691 157578
P U 12 0.8 0.1 7.7640% 434264 510379 41681 15757
1 12 0.8 0.1 7.7E+09 45088 410379 41485 157578
¢ 2 12 0.8 0.1 7.7E409 54558 B103T9 41661 157578
P 12 0.8 0.1 71.7€+09 7450 410379 41631 157578
ol 12 ¢.8 (O B A1 54438 510379 41881 157578
£is 1.5 0.8 0.1 L.zEe09 9053 181487 84038 138472
e 3 0.8 0.1 LSEW9 122821 152595 118 380%2
3y 3 0.8 0.1 1.5E+05 123821 52575 9418 38092
et} 1.5 ¢.8 0.3 S5.7E+0B s1etl 162397 3608 20095
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SHOUERA EL-KHEIMA
POWER STATION
ENVIRONMENTAL MONITORING PROGRAM

STATUS REPORT
APRIL, 1985

05049/
Overseas Bechtel Incorporated oﬂ
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INTRODUCTION

An Environmental Monitoring System, consisting of three air qUality
monitoring stations and one meteorological station, was installed on and
near the Shoubrah El-Kheima site in August, 1984. This was based on an
air quality modeling study performed by OBI in December, 1980 to determine
the locations of the monitoring sites which best represent the local
background air quality levels. The purpose of the system is to measure
the existing pollutant concentrations and diffusion conditions near the
site. These measurements will be used in assessing the local air quality
impacts. The total air quality impact includes the maximum projected
contributions from the Shoubrah Station and the measured background
concentrations at the plant site or its vicinity. The monitoring will be
conducted for at least one year to measure the month-to-month variability
of meteorological conditions of the site and any seasonal variations of
background pollutant concentration levels. Currently OBI is assisting EEA
in reviewing all the data collected and in generating monitoring data
reports. At the end of the first year data collection period, OBI has
Proposed to perform an air quality impact study to determine the maximum
impact resulting from operation of the Shoubrah Station. O0BI will also
conduct a technology transfer program to train EEA designated personnel to
perform data reduction and air quality modeling.

.POLLUTANTS MONITORED

Since October, 1984, pollutants monitored are, total suspended
particulates (TSP), sulfur dioxide (502) nitrogen dioxide (NO ) and
ozone (0 ). These pollutants, excluding ozone, are emitted from the
power statlon stacks. The hydrocarbons emitted fiom stacks contribute ¢S
chemical reaction producing ozone.



ANNFX N
Page 3 of 5

III. ONSITE METEOROLOGICAL. DATA

Iv.

To obtain adequate meteorological data for air quality impact assessment,
these data should have similar atmospheric dispersion characteristics as
the location of the source and its vicinity. Since OctcBer, 1984 the
meteorological data collected at Shoubrah El-Kheima site are wind speed
and wind direction at the 4m, 10m and 25m level, dew point temperature,
ambient temperature at 10m, sigma theta (a measure of atmospheric
stability) at 10 and 25 meters and acoustic sounding measurements.

MONITORING PROGRAM LEVEL OF EFFECTS

Currently 38BI is engaged with the following tasks regarding the
monitoring program:

0 Develcp and implement computer programs for data checking, data
substitution and generation of the required average air quality data.

0 Develop and implement computer programs which generate monthly,
seasonal and annual joint frequency taoles of meteorological data.

0 Periodic review of environmental monitoring system operation and
maintenance.

MONITORING PROGRAM CONTINUING EFFORTS

The current and proposed level of efforts through November, 1985 for the
monitoring program include the following tasks:

0 Perform meteorological and air quality data review.

0 Determine the semi-annual background pollutant concentrations.
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0 Process and reduce the collected meteorological data into a suitable
format for use in the dispersion modeling.

0 Develop a site specific air quality model.

0 Periodically generate air quality and meteorological reports.

0 Perform air quality impact analysis.

o Train two EEA designated personnel on data reduction and dispersion

modeling. Training location will be determined by both EEA and 0BI.

VI. DATA REPORTING

The following table represents a portion of the averaged pollutant
concentration data measured since the monitoring program was started
(October 1984 - April 1985). .

POLLUTANTS DAILY AVERAGE ‘ DAILY MAXIMUM
ppb uy/m3 prb ug/m3
S02 27.1 70.9 72.0 189
TSP - 366 - 845
NO2 14.9 28.0 52.0 97.8

03 17.1 33.5 34.0 66.7



Available statistical data for TSP for the periods of Sept.

different seasons:

Fall September - December 1984

STATISTICAL DATA SUH4ARY FUR SHULUGKAH EL-KHEIMA
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1904 tu npril 1985 is shown in the following table for

TOTAL SUSPLHDED PNRTICULAILS

24 HUUR AVERALE YALUES IN uy/m3 BY SEASON

Arithmatic Standard Geometric Standard
Site No. of Samples Max i mum 2ng Max., Minimum Mean Deviation Mean Deviation
BAHTEEM-1 2 828 755 141 326.7 176 91,9 179.5
CORNICHE-2D 32 8022 615 123 340.7 150.8 312.2 153.5
CORNICHE-2C 21 12772 716 179 463.8 234.2 420.5 238.3
NARRAK-3 2 a84 45 '79.15 261 126.7 233.3 120.1
Ninter January - March 1985
BAHTEEM-1 1 678 a9y 193 327.1 152.7 301.1 155.1
CORNICHE-2D 17 84S 6a? lov 420.2 172, 347.9 175.7
CORNICHE-2C 7 982 533 319 a79.2 233.a 444,3 236.6
WARRAK-3 4 628 20 By 283.% 236.6 221.8 7.1
Spring April 1985
BAHTELM-1 5 639 406 28 385 157.1 362 159.1
CORNICHE-2) 6 321 476 162 348.3 132.2 3253 134.6
CORNICHE-2C 3 487 315 197 7.1 103.3 315.3 104.4
WARRAK-3 2 285 232 232 258.5 37.4 257.1 37.5

NOTE: 1. Corniche Site has two Co-located samplers.
samplas, for the data shown abuve there is 3

2. Sand storm occured on this date.

These work on the same day and are used to determine precision of
pproximately 17X difference between Lorniche 2D and 2C samplers.
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V. ENVIRONMENTAL CONSIDERATIONS

A. AIR QUALITY IMPACT

Calculations prepared for Shoubrah Units I, 2, and 3 indicated that the maximum
calculated 24-hour SO7 ground level concentration (GLC) resulting from
operation of three units at the Shoubrah El-Kheima site (burning oil with
5 percent sulfur content) is 466.6 ug/m3. This maximum concentration occurs
once at a location 1.5 km SSW of the plant. This is based on 5 years of Cairo
Ajrport meteorological data. The second highest calculated value of
327.7 ug/m~ occurred once at a location 0.4 km southwest of the plant. These
calculated values are for certain isolated points and, therefore, are not values
representing a whole site area. In the United States, a violation is constituted if
the National Ambient Air Quality Standards (NAAQS) is exceeded more than
once. Therefore, the air quality impact assessment is based on the
highest-second highest value. (This means that the GLC would be exceeded once
only, which is not a violation under U.S. practice.)

Since the World Bank and the United States Environmental Protection Agency
(U.S. EPA) SO7 standards for 24-hour averaging period are 500 ug/m3, and
365 ug/m3, respectively, the operation of Shoubrah El-Kheima plant when all
three units are on oil firing will not cause a violation of the aforementioned
standards. However, the Egyptian standard for 24-hour SO concentration is
200 ug/m3. Currently the Egyptian standard is under review by the appropriate
Egyptian National Environmental committees.

In the case of clean-burning natural gas, stack emissions of concern are primarily
oxides of nitrogen. Both particulates and SO, emissions from natural gas burning
are very small as compared to the emissions from burning mazout. NOy
emissions from the proposed plant, when burning natural gas in two units, will
result in NOy ground level concentrations well below the 24-hour Egyptian
stantard of 200 ug/m3 and the annual World Bank and U.S. EPA standards of
100 ug/m3. The commitment to burn natural gas for a minimum of one unit from
a total of four units at Shoubrah El-Kheima site will not have an adverse effect
on the environment and will meet the United States Environmental Protection
Agency and World Bank ambient air quality standards for SO, particulates, and
NOy emissions.

An analysis was performed to evaluate the combined air quality impacts
resulting from operation of a proposed additional unit together with the
currently planned three units at the plant site. The methodology, assumptions,

and input data employed and results of the analysis are summarized in. this
section.

l. STATION CONFIGURATION

Three combinations of oil- and gas-fired units continuously operating over a

?l}l-lhour period were considered in the air quality analysis. They are listed as
ollows:

Combination I: 2 oil-fired units and 2 natural gas-fired units
Combination 2: 2-2/3 oil-fired units and 1-1/3 natural gas-fired units

Combination 3: 3 oil-fired units and | natural gas-fired unit

V.A-l

. op’
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2. EMISSIONS

The stack effluent emissions and stack parameters used in this analysis are' given
in Tables V-1, V-2 and V-3, respectively. Stack parameters for Shoubrah Unit &
are assumed to be the same as the other three units.

3. DISPERSION MODEL

The U.S. EPA Single Source (CRSTER).atmospheric dispersion model was used to
predict ground level concentrations for each applicable pollutant (SO,
particulates, NO,). The CRSTER model has been modified to include building
downwash evaluation. This modified CRSTER model was also used in the
Shoubrah Units 1, 2, and 3 air quality study.

Hourly metearological surface observations from 1971 to 1975 for the Cairo
Airport and concurrent upper air data for Helwan, Egypt, provided the necessary
meteorological data base for the execution of the air quality model.

4. RESULTS

The CRSTER predicted ground level concentrations- of SOy, particulates, and
NOy from operation of the combinations of oil and natural gas units described in
Section | are summarized in Tables V-4, Y-5, and V-6. The World Bank and
U.S. EPA ambient air quality stanaards are also included on those tables.

These tables clearly show that combination 3, analyzing the ambient air effects
wherr three of the four Shoubrah units are on mazout and the fourth unit is
burning natural gas, has the greatest air quality impact. The maximum resultant
SO, ground level concentration from this combination is essentially the same as
when only three oil units are in operation, as the SO, emissions when firing
natural gas are negligible. The addition of the natural gas unit slightly elevates
the particulate ground level concentration. The natural gas unit's additional
emissions of NO, boost the pollutant ground level corcentrations by 30 percent
over the currently planned three units at the plant site. Though the additional
natural gas unit increases the ground level concen*rations of two of the three
applicable pollutants, the unit in combined operation with the other three oil
units produces poilutant ground =oncentrations below the World Bank and U.S.
EPA air quality standards. Consequently, the addition of a fourth 300 MW unit
at the Shoubrah El-Kheima Station will not have an adverse effect on the
environment and it is environmentally feasible, provided natural gas is burned in
at least one unit.

V.A-2
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B. WATER QUALITY IMPACT

l. COOLANT WATER

The primary use of water at Shoubrah is for condenser cooling. Shoubrah is
designed with a once-through condenser system, wherein water is purnped from
the Nile River through a condenser to condense turbine exhaust steam. The
circulating water is returned to the river through a discharge tunnel at about 10
C higher temperature. Addition of the' fourth unit will increase the amount of
flow but will have no effect on temperature rise, since the condenser will be
similar in design to that previously used, maintaining a maximurn if 5 C outside
the mixing zone in the river with a temperature rise of 10 C across condenser.
Previous thermal plume studies indicated adequate dispersion of the thermal
effects out from the shoreline and downstream. With the addition of a fourth
unit discharging through diffusers, the plume should move further into the river
and could have a higher vertical mixing, thus reducing the overall thermal effect.

2. WASTEWATER AND SANITARY

The various power plant wastewater streams will result from the following:
0 Intake screen debris

o Clarifier blowdown

o Filter backwash water

o Demineralizer regeneration

o Power plant sumps - dirty, clean, and acid wastes

o

Qil spills '

o  Air preheater cleaning

o0 Boiler wash

o Laboratory and sampling streams

Wastewater treatment facilities are already in place, consisting of an oily water
separator, neutralizing tanks, clarifiers, and filters. Ail waste streams are
treated to meet effluent guidelines shown below, prior to discharge to the Nile.

The discharges associated with the additional capacity of Unit & will consist of
minor incremental additions to the existing plant wastewater streams. The
associated incremental impacts will be minor, given the innocuous character of
the projected facility discharges. This will be the case since the existing
treatment systems will accommodate or be upgraded to accommodate the
additional quantities of wastewater, if final design calcuiations so require,

Tables V-7, V-8, V-9 show the various water quality standards and the calculated

effluent qualities from Shoubrah, with Units I, 2, and 3 and the addition of -

Unit 4. .

V.B-1

-
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TABLE v-1

EMISSION FROM OIL AND NATURAL GAS FIRING

EMISSION RATE PER GENERATING UNIT AT FULL LOAD, 1lb/hr

" POLLUTANT OIL FIRING NATURAL GAS FIRING
—_— — et
Particulates 1212 30.4
Sulfur Dioxide 18030* ' 1,8%%
Nitrogen Dioxide 2400 2130.0

*For 5 percent sulfur oil
**For 0,001 percent sulfur gas



Pollutant
Particulates
Sulfur bioxide

Nitrogen Dioxide

TABLE V-2

TOTAL EMISSIONS, lb/hr

Combination 1 Combination 2

2 oil + 2 gas 2-2/3 oil & 1-1/3 gas

ANNEX O
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Combination 3

3 oll & 1 gas

2,485 3,272
36,064 48,082
9,060 9,240

3,666
54,092

9,330

o?



TABLE V-3

STACK PARAMETERS*

Stack Height 121.9 meters (one

stack/unit)
Stack Exit Diameter 6.1 meters
Stack Exit Velocity . 17.1 meters/second
Stack Gas Exit Temperature 421.9° R

*These parameters remain unchanged for the fractional units in the
2-2/3 oil units and 1-1/3 gas units combination.

ANNEX O
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TABLE V-4

MAXIMUM AIR QUALITY IMPACT, ug/um3

(Two oil-fired units and two natural gas—fired units at full load)

CONTRIBUTION FROM*

AMBIENT AIR THE
TYPE AND PERIOD QUALITY CRITERIA SHOUBRAH EL-KHEIMA

POLLUTANT OF AVERAGING WORLD BANK - U.S, EPA STATION
Suspended Hax annual 100 60 o7
Particulates

Max 24-hour 500 150 15.1
Sulfur Dioxide Max annual 100 80 9.3

Max 24-hour 500 ‘ 365 218, 5%*
Nitrogen Dioxide Max annual 100 100 2.5

*No background pollutant concentrations are included.
**Maximum {mpact occurred 0.4 km southwest of the plant.



MAXIMUM AIR QUALTTY IMPACT, wg/m3

TABLE V-3
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(Two 2/3 oil-fired units and one 1/3 natural gas—fired units at full load)

POLLUTANT
Suspended

Particulates

Sulfur Dioxide

Nitrogen Dioxide

*No background pollutant concentrations are included.
**Maximum impact occurred 0.4 km southwest of the plant.

CONTRIBUTION FROM*

AMBIENT AIR THE
TYPE AND PERIOD QUALITY CRITERIA SHOUBRAH EL-KHEIMA
OF AVERAGING WORLD BANK - U.S. EPA STATION
Max annual 100 60 .9
Max 24-hour 500 150 19.7
Max annual 100 80 ' 12.4
Max 24-hour 500 362 291, 3%*
Max annual 100 100 2.5



MAXIMUM AIR QUALITY IMPACT, pg/m3

TABLE V-6
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(Three oil-fired units and one natural gas~fired unit at full load)

POLLUTANT
Suspended
Particulates

Sulfur Dioxide

Nitrogen Dioxide

*No background pollutant concentrations are available,
occurred 0.4 km southwest of the plant.

**Maxinum impact

CONTRIBUTION FROM*

AMBIENT AIR THE

TYPE AND PERIOD QUALITY CRITERIA SHOUBRAH EL-KHEIMA
OF AVERAGING WORLD BANK - U.S. EPA STATION

Max annual 100 60 1.0

Max 24-hour 500 150 22.2

Max annual 100 80 14.0

Max 24-hour 500 365 327, 7%%

Max annual 100 100 2.6
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TABLE V-7

COMPARISON OF WATER OUALITY STANDARDS
FOR POWER PLANT EFFLUENTS

EFFLUENT WOELD U.S. EPA
PARAMETER EGYPT EéEE_. MONTHLY AVERAGE DAILY MAXIMUM
1SS, mg/l 30 - 30 100
BOD, mg/l 20 - o - -
CoD, mg/1 15 - - -
Copper, mg/l - - 1 1
Iron, mg/l - - 1 1
Sulfide, mg/l 1 - - -
Cyanide, mg/1 0.1 - : - -
0il & grease, mg/l 10 - 15 30
pH 6-9 - 6-9 6-9
Tamperature, C 35 * k% *k

" %3 degree C rise above the receiving water temperature (receiving water
temperature >28 C)
S degree C rise above the receiving water temperature (receiving water
temperature £2¢ C)

**Case~by-case determination beyond an agreed upon mixing zone area



EFFLUENT
PARAMETER

Flow, liters/day

TSS, mg/l
BOD, mg/1
CoD, mg/1
Copper, mg/l

Iron, mg/l

Sulfide, mg/l
Cyanide, mg/l

0il & grease, mg/1

pH

WASTEWATER EFFLUENT QUALITY

TABLE V-8

WASTEWATER TREATMENT PLANT EFFLUENT

UNITS 1, 2, AND 3

AVERAGE
1.06x106*
30
20
15
1
1
trace

trace

MAXIMUM

2.85x106%*

100
20
15

1

.
‘ .

trace
trace

20

*Based on an average blowdown of 1.5 percent

**Based on a maximum simultaneous blowdown of

***Based on a maximum simultaneous blowdown of

a limited period of time (The wastewater tre
this increased flow by using the spare treatme

TSS - Total suspended solids

BOD - Biological oxygen demand
COD - Chemical oxygen demand

ANNEX O
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UNITS 1, 2, 3, AND 4

AVERAGE

1.41x106%*

30

20

from each unit

MAXIHUM
3.67x100%%x
100
20
15

5.0 percent from three units

of 13

$.0 percent from four units for.
ment plant can accommodate
nt equipment.)
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TABLE V-9

WASTEWATER EFFLUENT QUALITY

CIRCULATING COOLING WATER DISCHARGE

EFFLUENT UNITS 1, 2, AND 3 UNITS 1, 2, 3, AND 4
PARAMETER AVERAGE MAXIMUM AVERAGE MAXIMUM
Flow, liters/day 3149x106 3149x106 4198x106 4198x106

Condenser Temperature
Rise 10 C 10 C 10C 10C

River Temperature Rise
Beyond the Mixing Zone - 5C - S C*

*The proposed discharge will be designed to result in a temperature rise of
5 degrees C or less, .
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MEMIPANDUM Date: March 9, 1985
To: NE/PI,/EGYPT, Charles Patalive, Project Officer
From: NE/PD/ENV, Stephen F. Lintner, Environmental Coordinator‘lfﬁ~

Subject: EGYPT - Shoubra El-Kheima Power Station Project Paper
(263-0030) - Unit 4 Amendment - Environmental C;earance

I have reviewad the Shoubra El-Kheima Power Station - Unit 4
Feasibility Study Report prepared by Overseas Bechtel Incorporated
(Job 16464) and find that it provides adequate data to be considered
the equivalent of an Amended Environmental Assessment, as required
under 22 CFR 216, "A.I.D. Environmental Procedures," for the
proposed project paper amendment. This clearance should be noted in
the environmental analysis section of the project paper amendment.

It is requested that the issue of. fuel selection continue to be an
element of the Mission's "Policy Dialogue” with the Government of
Egypt. It should be noted that significantly better air quality can
be regularly provided at the Shoubra El-Kheima Power Station through
the use of cleaner fuels such as natural gas. . The larger the
percentage of low quality fuels which are burned, especially mazout,
the greater the level of effort in plant management which will be
required to provide adequate air quality from this facility.

cc: GC/NE, R. Johnson
AID/Cairo, J. Starnes, Mission Environmental Officer-
AIv/Cairo, J. Hunt, Mission Project Officer
AID/Cairo, K.:0'Donnell, Senior. Legal:Advisor
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PVALUATION OF COMPETITIVE BIDDING IMPACT

. IN MILLION EQUIVALENT US
P.U7 YURDING CURTRACT — RECOTIATION PRUBXSLY " SCWEDULE — ERCYW—. UFERI"N  SPARE  CONIIN- REHARRS
NTRA ACENCY PRICE TARGET PRICING IMPACT IKPACT TRAIN'G PARTS SENCY
s cr DIFFERENTIAL (Honths) IMPACT
‘Shoubrah EXI-KhieIma PIant, Unil &
Turb. Cenr. USAID 27.6 27.6 Reasonsble 8-12 Major Major 1.0 2.0
Botler . EIB/CY 30.8 29.8 (3] 8-12 Ms jor Ma Jor 1.2 2.0
Civil (Main) ADB 18,5 18.0 " 13) 5-12 Minor None None 1.5 SM = [f T/C, S/G are not rebid,
- . and civil is,
124 - If T/G and S/G ere
rebid too.
Shoreliae ADB - 6.8 6.3 {1} ‘NONE Hinor None None 0.3 Recommend rebid due to change
. . ‘ in scope
Zlect. & Cont'l. ADB -5.,2 592 Reasonadle o-8 Medium Minox 0.2 0.3 OM - if Civ'l ia rvebid,
] .o ] . . : 84-1f Condenser, Punmps
are rebid ’
Mech. & Pipiny ADB 16.7 1 16.2 o-8 Medium Minor 1.0 1.5 OM - If civil 1s rebid
, 84 ~ If Condenser & Pumps are
rebid,
Condensers USAID' 5.8 5.8° Reaaonsabdle . 6-8 Medium Yedium 0.1 Q.5 Will {mpact Mech, & Elect,
. Packages.
Pusps USAID 5.4 4,2 11} 6-3 Hedium  Minor 0.7 0.5 Will fmpact Mech. & Elect.
. . .o Packages.
Critical Piping ADB 3.5 C a8 Reasonable 0-6 Hinor Medium 0.4 0.5 OM » If Mech. & Piping 1s redid
Transformera . OECP 2.3 2.3 Reasonabla NONE Medium Pedium 0.1 " 0.2
Switchg=ar ADB 1.3 1.3 Reasonable 0-6 Mediunm Medium 0.1 0.1 OM - I¢ Flect. ia rebid
Pauels & Controla  USAID 3.3 3.5 Reasonable 3-5 Mediun Ma jor 0.5 . 0.3 Elect. Llll be impacted
Switchyard OECF 4.0 4.0 Reasonable _  NONE Medium  Mediua 0.1 0.3
’ L]
TOTAL 131.4 128.2 6] - 5-10 - 5.4 10.6
® lnterconnection for Unit 4 .
220 XV U.G. CIDAJEDC 5.5 5.5 - RONE Minor None 0.2 0.0
Transzi{ssion § COFACE 0.1 - 0,1 - NONE - - - 0.0 Proposed using exist, ﬂunncﬁr
Related Work EEA 2.2 2.2 - - - - - - .
USAID 0.9 0.9 - - - - - -
’ 8.7 8.7

* Included on this teble afier the Co-financiers Meeting

Note: Estimate for consulting services is as presented

%5

in the feasibility report.
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PROJ ECT DESIGN SUMMARY
LOGICAL FRAMEWORK

Project Titie & Nymber; _Shoubrah El Kheira Themmal Power Plant, Amendment No. 3, Project 263-0030

Life of Preject:

From FY _79 w FY__89
Total U. S. Funding _ $ 263 Million
Date Prepored: __Tune 6 19355

NARRATIVE SUMMARY

ORJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTICNS

Progrom or Sector Goal: The brooder abjecrive 1o
which this project contributes: (A-1)

1. To provide power and energy needed

for continuing industrial,
camerical and residential
expansion and econamic growth.

2. Improvement of rural and urban

livirg conditions.

Macsures of Gool Achievemenr: (A-2)

1. Increased industrial sector GDP

2. Increased industrial employment

(A-3)

Govermment of Egypt Statistical Data

Assumptions for achieving gocl torgers: {A-d)

1. The policies and a:tions of the
Egyptian Government concerning
fiscal and menetary policy,
prices and debt managewent that
will foster continued growth.

2. The GOE will continue to move
clectricity and fuel pricing
toward unsubsidised price levek

Project Purpose: (B.1)

To augment the capacity of the
Bgyptian Electricity Anthority
to meet increasing energy
requirements of consumers
throughout Bgypt.

Concitiens thot will indicate purpose has besn
ochisved: End-of-Project storus. (B-2)

1. The four 315 MW generating unitd
at Shoubrah El Kheima will be
fully operational and will be
delivering rated cutput to the
UPS for sucply to consumers

2. The plant will be staffeé by

trained operators and maintenande

personnel.

(8-3)

Bamination and inspection of the
capleted steam turbine generating
plant

Assumprions for ochieving purpose: (B.-l)‘

1. That required transmission line
and substation facilities to
connect the additicnal generation
from the plant to the network
will be campleted in a tirely
fashion.

2. That natural gas and mazout
pipelines will be sufficient
to supply the additional fuel
required, -

Project Outputs: (C-1)

Corstruction of a four unit 1,260 My
Steam turbine generating plant at
Shoubrah El Kheima,

wogninvde of Ourputs: (C.2)

1. Unit and Plant Gross and Net
Output in Mv.

2. Unit and Plant Gross and Net
Generation in Kilowatt-hours.

3. Unit and Plant Heat Rate.

& Unit and Plant Availability,

(C.3)

1. Review and approval of contracts
for consultant services,
ecuipment and material,

2, Contractor reports.

3. Consultant Monthly Reports.

4. Review of disbursements made
upon shipment of equiprent.

5. Inspection and examination of
the work.

Assumptions for achieving outputs: (C-4)

1. Donors willprovide all foreign
exchange required to carry cut
the project.

2. GOE will provicde all local
currency required to carry out
the project.

3. GOE will continue to camply
with project covenants.

Project Inputs: (D-1)
1. Contract Amendment for consulting
eginear to provide ergineering,

man2ccrent, sta2rt-up and treining
szrvices.

2. Ceontract amencments for eguizment
and material supply for Turbine-
generator, concenser, punps, panels
and controls, water treatment and
reinforcing steel.

Implementation Targer (Type and Quannity) (D-2)
Camerical Operation of:

y
Unit 1

= May 1985
Unit 2 - October 1985
Unit 3 - April 1986
Unit 4 - Deccember 1988

(D-3)

1. Contract review

2. Comparision of cash flow to
cash flow plan.

3. Delivery schedules of ecuipment.

4. Installation schedules of
oequipmant.

5. Construction progress in
oxparison to construction
schedules.

Assumntions for providing inputs: (D-4)

1. Conditions Precedent will be
met within 180 days of Grant
Agreement signing.

2. Existirg equipment will be ?
duplicated ‘-8
3. Bguipment and services will
be provided at 1982 price Land
levels. fo H
Fh
[



