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EGYPT - SHOUBRAH EL KHEIMA

THERMAL POWER PLANT

Summary and Recommendation

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

Implementing Agency: The Egyptian Electricity Authority
(EEA), a wholly owned Government corporation.

Grant Amount: U.S. $100,000,000 (one hundred million
dollars). The grant amount will be passed on to the
EEA as a grant contribution to EEA's equity capital.

Project Purpose: To augment the electricity generating
capacity of the EEA to meet increasing energy requirements
of consumers throughout Egypt.

Project Description: Engineering and construction of a new
600 MW thermal power plant, expandable to 900 MW, to be
located in Cairo, together with necessary transmission
linkages and technical assistance.

Total Project Cost: Total cost of the Project, both

foreign exchange and local currency, is estimated at
$465.9 million. The foreign exchange component is esti-
mated at $387.8 million, of which $100.0 million will be
financed by AID, $139.0 million by the World Bank Group,
$35.0 million by the European Economic Community, $35.0
million by the European Investment Bank, $10.0 million
by the Organization of Petroleum Exporting Countries (OPEC),
$25.0 million by Japan's OECF, and $43.8 million by the GOE
and/or other sources including international commercial
banks. The local currency requirement, equivalent to

§78.1 million, will be financed by the GOE.

Grant Application: The GOE has requested an AID grant of
$100.0 million to assist in financing the foreign exchange
costs of this Project. The application is attached as
Annex A.




I, INTRODUCTION

1.01 The Government of the Arab Republic of Egypt (GOE)

has requested AID assistance to finance the foreign exchange
costs of engineering and construction of a 600 MW thermal
power plant to be located at Shoubrah El Rheima in Cairo,
£gypt. The project.was evaluated, in part, by Sanderson &
Forter, Inc. (S&P), a consulting engineering firm prominent

in the electric power field. S&P's services were financed
from funds made available from AID's Technical and Feasibility
Studies Grant No. 263-0042. The feasibility study, completed
by S&P in early 1979, forms the basis of the project analysis
herein. Additionally, the project analyses and assessment pre-
pared by the World Bank have been most useful in preparation
of this paper.

1.02 The project will form part of the U.S. assistance program
to Egypt which aims, inter alia, toward accelerating industrial
development and improving the quality of life of rural and urban
populations through the provision of an adequate energy infra-
structure. One of the key elements in the success of the AID
program is the availability of electric power. The 600 MW power
plant to be financed ' with the assistance of this proposed grant
will be a major generating facility ensuring the adequate avail-
ability of power in the mid-1980's. The power produced by this
plant will flow into the Unified Power System (UPS), the national
electricity grid, and be distributed to industrial, commercial,
governmental and domestic consumers. .

1.03 A large portion of AID's program in Egypt is focused on
the electric power sector. 1In FY 75, a $30 million grant

(No. 263-0001) was provided to finance power distribution
equipment for rehabilitation and reconstruction of the Suez
Canal area. In FY 76 and 77, a $141 million grant was provided
for construction of a 300MW thermal plant at Ismailia in the
Suez Canal area. A $69 million loan was also provided in FY 76
and 77 for supply of two gas turbine facilities having a joint
capacity of over 300MW. AID provided under FY 76 and 78 loan
financing of a $41 million National Energy Control Center, a’
modern computerized center for monitoring and controlling the
UPS, and, in FY 77 and 78, loan financing of $46 million was
extended for the rehabilitation of urban electrical distri-
bution systems in Cairo, Alexandria and the prov1nc1al cities
of Beni Suef and Shibin El-Kom.



10.

11.

12.
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Mission Views: USAID/Cairo has recommended authorization
of the proposed Grant. .

Source of U.5. Funds: Fiscal year 1979 Economic Support
Fund.

Statutory Requirements: All statutory criteria have been
satisfied; see Annex D.

Recommendation: Authorize a Grant in the amount of $100.0
million to the GOE on terms and conditions set forth in
the grant authorization in Annex B,

Project Committees:

USAID/Cairo

Committee Chairman: Philip S. Lewis
Loan Officer ' :+ Thomas Johnson
Legal Advisor : James Phippard
Economist ¢+ James Norris

Program Officer : Charles Weden

AID/Washington

Chairman, NE/PD :+ Thomas Sterner
Loan Officer, NE/PD : Ron Redman
Engineer, NE/PD/ENGR : M. Kingery
Counsel, GC/NE : Gary Bisson

Stephen Lintner
Leonard Rosenberg
Dale Pfeiffer
John Sperling

Environmentalist, NE/PD
Economist, NE/PD

NE/DP

NE/EI/E



1.04 A.I.D. is also financing two major training programs under
technical assistance grants. One program, costing $381,000, is
being conducted in Egypt by the Overseas Advisory Associates, Inc.,
a non-profit company. A total of 200 upper level management
personnel of the Ministry of Electricity have attended the four-
woek course, which is a very comprehensive review of modern
management of electric utility companies. Additional course
sessions will be offered to EEA staff in 1979. The other pro-
gram is a participant training given by the National Rural
Electric Cooperative in the United States. The course content
is primarily technical and concentrates on operation of electric
distribution systems, particularly rural systems.

1.05 The World Bank and the IDA are also active in assisting
the Egyptian power sector. A power sector survey is being
carried out by the consulting firm Sanderson & Porter, Inc.,
under UNDP-financing with the Bank acting as executing agency.
Its objective is to integrate planning in the power sector with
overall economic planning and to identify changes that are re-
guired in EEA's institutional and organizational structure, its
operations and development program. Phase I of the Survey which
was completed in November, 1976, recommended changes in energy
policy, organization and management, accounting and financing
system operation. Under Phase II, the consultants are assisting
EEA in implementing the key recommendations. These include:

(i) financial consultants to help EEA resolve -the problems in its
accounting and finance systems; (i1i) a training component would
help in manpower planning and in the rehabilitation of EEA's
training centers; (iii) study of electricity tariffs; and (iv)

a review of EEA's safety and inspection practices. The Bank,
during June 1977, extended a $48 million loan to the EEA to
finance a portion of the technical assistance required to
implement the Phase II recommendations and to finance the
foreign exchange costs needed to provide electric power to 13
rural cities and a number of rural zones.

1.06 The total foreign exchange cost of this project is
estimated at $387.8 million. AID's portion of $100 million

will be used to finance the dollar costs of consulting engineer-
ing services, for the design, engineering and supervisior of
construction of the project, and to finance major components of
the power plant itself. The World Bank Group is committed to
financing $139 million, with the remaining FX provided by other
bilateral and multilateral donors. All local currency needs,
estimated at $78.1 million, will be provided by the GOE. The
A.I.D. $S100 million dollar grant will be passed on to the EEA

by the GOE as a contribution to EEA's equity capital, since our
expectation is that even after assets are properly valued, EEA's
debt to equity position will be less than satisfactory.



IT THE POWER SECTOR

A. ORGANIZATION

2.01 Electric power was first introduced in Egypt in 1895
and developed thereafter by the installation of many small
isolated generating units. The characteristics of these
individual installations varied widely in frequency and
voltage. The small systems were owned and operated by a
large number of governmental, municipal, and private organi-

zations.

2.02 In 1964 the Ministry of Electricity was founded, placing
all of the electric generating facilities under the control

of a single governmental agency. In 1965 the General Egyptian
Electricity Corporation was founded to own and operate the
Public Power System and to expand that system to insure
electrical capacity to meet the needs of the nation. 1In

1971 the Rural Electrification Authority (REA) was formed

to plan and supervise the construction of rural electrification
projects. In 1976 the Egyptian Electricity Authority (EEA)
was formed to replace the General Electricity Corporation and
EEA now has the responsibility for the nation's electrical
power supply, including operation of the facilities planned
and constructed by the REA.

2.03 In 1976 two other authorities were established to study
and develop specific sources of electric power. The Qattara
Depression Authority was formed to study the power potential
of that project and was given additionzl responsibilities

in planning hydro developments. The Nuclear Power Plant
Authority (NPPA) was established to develop nuclear power in
Egypt. It is expected that any facilities developed by
either of these authorities will be connected to the Unified
Power System (UPS) and their output turned over to EEA.

2.04 The Ministry of Electricity and Energy (MEE) also has
four separate companies for specialized construction work.

They are the General Company for Electrical Projects (ELEGECT),
the High Dam Company for Electrical and Mechanical Projects
(HIDELCO), the Egyptian Electric Transiormer Company (EL-MALCO)
and the General Company for Mechanical and Electrical Projects
(KHAROMICA).



2,05 The Higher Council for Electric Power has approved the
formation of seven provincial electricity distribution companies.
When these companies are organized they will own and operate
the 11-KV lines and facilities of lower voltage and be res-
ponsible for distributing electric power.

2.06 MEE relations with the rest of the Government are regu-
lated and coordinated by the Higher Council for Electric
Power made up of the Minister of Agriculture and Irrigation,
the Minister of "ndustry and Petroleum,. in addition to the
Ministry of Electricity and Energy. An organization chart

of MEE is shown in Annex E. :

Egvptian Electricitv Authority (EEA)

2.07 The implementing agency for this project is EEA

which is implementation, management, operation and mainten-
ance of all electric power facilities in Egypt. It became
financially autonomous from the GOE to the extent that it
was able to prepare its own annual budget and five-year plan
subject to GOE approval, retain any surplus revenues for its
development and contract loans from both local and foreign
sources. Bylaws have since been enacted prescribing such
matters as personnel policy, salaries and wages, recruitment,
and procurement procedures. In personnel, EEA has virtually
no autonomy since it is required to conform strictly to
Government policy in this area. One of the key aims of the
.reorganization in 1976 was to give the EEA more autonomy
from Government and subsequently, following implementation
of its by-laws, to increase efficiency. This move toward
increased autonomy has been slow and is hampered by the
traditions of the past and the cumbersome bureaucratic
procedures still retained by Government. Another major
modification to EEA's legal structure pertains to the
impending transfer of all distribution activities to seven
distrubtion companies created in 1978.

2.08 EEA is a Government-owned enterprise regulated by the
Ministry of Electricityv and Energy. It is managed by the
Chairman of the Board of Directors assisted by two Deputy
Chairmen,; one for System Operations, and the other for
Financial and Administrative Affairs. The Board of Directors



includes the Heads of EEA's five regional offices; represen-
tatives of the Ministries of Electricity and Energy, Finance
and Planning and the Chairman of the Rural Electrification
Authority (REA). Annex F shows EEA's present organization

chart.

2.09 Since 1976, the organizational structure of the EEA

has been changed to include the seven distribution companies
created as subsidiaries of EEA under a Cabinet Decree (No.

220 of 1978) signed by the Prime Minister on March 6, 1978,
These companies are formed to take over c¢istribution (at 11 RV
and below) of electricity from the Cairo and Alexandria

zones and from the municipalities in the other zones. EEA
will continue to be responsible for generation and trans-
mission through its 5 zones. Shares in the new companies

are to be held 70% by EEA, 15% by the Governorates or muni-
cipalities and 15% by the public including employees of the
companies. However, so far, only the EEA's shares have been
issued in exchange for assets acquired from EEA. Each company
will prepare its own budget for approval of EEA's Board of
Directors and be able to retain any revenue surpluses, re-
ceive budget allocations from the Government and contract

loans.

2,10 Apart from the formation of the distribution companies

in 1978, EEA created a new position of Deputy Chairman, Finance
and Administration. The other Deputy Chairman retained respon-
sibility for operations and dispatch. The Presidents of the
five zones and Directors of the Projects Administration, and
Studies and Research Departments continue to report to the
Chairman. These changes do little to reduce the centralized
control exercised by EEA's top management. The administrative
system remains cumbersome because there is little delegation

of authority, and little coordination between technical and
commercial staff. This position will not be rapidly changed
but the Overseas Advisory Associates have carried out in 1978 and
1979 a series of training seminars for top level management
under USAID financing which have been very well received

by the participants from EEA. Follow-up courses are planned

to include middle-level managers.

2.11 The EEA had about 48,000 employees at .the end of 1977
compared with about 35,000 in 1973. Of the 48,000, about
30% were in the Upper Egypt zone, 25% in Lower Egypt, 30%



in Cairo (including Head Office) and the remainder were in
the Alexandria and Canal zones. About 64% were classified
as technical staff and the rest were in administrative, fi-
nancial and services departments. The fundamental staffing
problems identified earlier remain. There is still
considerable overstaffing and a severe shortage of

middle and top management level executives. Experienced
and well qualified Egyptians continue to be attracted to
neighboring oil-rich countries by higher salaries. EEA

has been able to increase its salaries and bonuses about
20-30% in the last 2 years but not enough to be competitive
with Egypt's wealthier neighbors. EEA has addressed the
training needs of its top management through the Overseas
Advisory Services courses and, as was mentioned, these may
be extended to middle level staff in the next phase. EEA
reports that it is no longer compelled to employ additional
new graduates and ex-servicemen and has actually achieved
some reduction 'in staff from the maximum number of budgeted
employees for 1977 of 50,000, 1In the future, EEA plans to
increase the productivity of its staff through retraining
of existing employees. The first IBRD power loan provided for
technical assistance, training materials and dormitory
accommodation at EEA's two training centers near Cairo.

EEA has signed an agreement with the International Labor
Organization (ILO) for the services fo a high-caliber ad-
visor to be financed under a World Bank loan. EEA is ex-
pected to follow up this appointment with two training
specialists, one for Cairo North and the other for Cairo
South .ning center.

B. FACILITIES

2.12 EEA owns and operates ten steam electric generating
stations, with four more committed for construction before
1984, five gas turbine generating stations with four more.
under construction and two hydro stations. Total capability
of generating capacity in service as of early 1978 was 3031 MW
as shown in Annex G; of this total 919 MW was in steam plants,
546 MW in gas turbine plants and 1566 MW in the hydro plants,
with hydro plant capacity stated on the basis of peak carrying
capability recognizing the limitation on water available in
December.



2.13 The Unified Power System transmission facilities comprise
a 500-KV transmission link connecting the hydro development in
the upper Nile in southern Egypt with the loads and generation
in northern Egypt. A 220-KV network serves the northern Egypt
loads and a 132-KV system generally parallels the 500-KV trans-
mission and serves the loads in the Nile Valley and nearby
oases. A map of the system is shown in Annex H and a one-

line diagram in Annex I.

2.14 The principal communications system used for operation
and control of the Unified Power System uses power line
carrier which is supplemented with wire line telephone cir-
cuits to serve local areas. In general, the public telephone
system is not adequate to serve as a reliable substitute for
the power line carrier equipment. Microwave communication
-facilities have not been used.

2.15 Aall power stations and transmission substations have
full time operators, and remote control systems have not been
used to any great extent. Generation control is accomplished
by voice communication with minimal information display to
the operator. Frequency control is accomplished manually

at the High Dam Hydro Station. However, a naw computerized
control system is under construction, together with the
necessary data for automatic control and monitoring of the
system called The National Energy Control Center (AID Loan
"No. 263-K-037).

2.16 Because of the long transmission system from the hydro
generation in’ the south to the principal load centers in
northern Egypt, line outages sometimes result in separation
“of the system with excess generation on the southern portion
and generation deficiency in the north. Frequency sensitive
relays are used in northern Egypt to disconnect presecleted
loads in order to maintain service to the remainder of the
northern system loads in case of transmission faults causing
such system disturbances.

2.17 General service facilities include a General Office
Buiding in Abbassia, an AC Network Analyze. located in the
building at Abbassia, a High Voltage Research Center, a
Training Center, and various other facilities. The general
office building is located in Abbassia and comprises a total
of six floors with approximately 5000 square meters of usable
space. The Executive Offices of EEA are located here together



with the principal administrative organizations. The building
is occupied by EEA personnel and the Ministry of Electricity
and Power.

2.18 The Network Analyzer is housed in the General Office
Building and comprises some 15 generating units, 110 line
units, 50 capacitor units and other units required to model the
electric system with appropriate metering facilities. EEA

also owns another building in the same area which has 12 floors
and about 3000 sguare meters of usable floor space. It was
built in 1972 and is fully occupied by EEA. The top two floors
of this building are used for a microfilm filing system.

2.19 The Pyramids High Voltage Research Center was established
in order to study problems peculiar to high voltage transmission
in desert conditions and to develop parameters for the con-
struction and operation of a reliable transmission system,

The facilities include an extra high voltage cascade trans-
former capable of developing 2212 KV, a pollution and con-
tamination testing area, corona test lines, provision for
testing insulators and devices under actual weather conditions
existing at the center, together with the necessary instrumen-
tation.

2.20 1In addition to these facilities, the EEA operates service
centers in each zone to support the crew necessary for main-
tenance of the electric system and construction of new facili-
ties.

2.21 The problems encountered in operation of the bulk power
supply system result, in large part, from the nature of the
system, with a large part of its generating capacity in a
hydro generation complex 940 km from the principle load
fluctuations at substations connected aleng the 500-KV
transmission lines, system disturbances, and in some instances
loss of service to some loads as a result of trip-outs in

the 500-KV lines and a limitation on the amount of power

and energy that can be used from the hydre project because

of these transmission problems. There aze also currently
some problems resulting from the fact tkat lack of sufficient
installed generating capacity makes it hard -to schedule the
maintenance outages required tc keep gemerating equipment

in good operating condition. This situation is further com-
plicated by the difficulties experienced in obtaining an
adequate supply of spare parts.



2.22 Several measures are presently being taken to improve
the reliability of the 500-KV transmission system to alleviate
related problems. these include a program of insulator
washing and the installation of weights on insulator strings,
where required, to prevent reduced clearance caused by high
wind conditions. A techno-economical solution to the pro-
blem is being sought by a study now under way by the Swedish
State Power Pool. -

2.23 System development will also help ~Alleviate these problems
in that adding generation and load in the Cairo area will in-
crease the transfer capability of the 500-KV system., simi-
larily, development of additional loads and transmission
facilities to serve those loads will help stabilize voltage
along the line. Development of additional loads in Upper
Egypt will also permit using the available water power with-
out loading the circuit to northern Egypt so heavily. It

is expected that implementation of the proposed project will
provide sufficient energy generating capacity so that pre-
ventive maintenance can be scheduled, which will further
alleviate the problems. ‘

2.24 The project forms part of the proposed development pro-
gram to meet the future demand for electricity on the EEA
system. The past trend of demand on the system is shown

ir Annex J. Maximum demand rose from 872 MW.in 1967 to

2,338 MW in 1977 (9.%% p.a.) and sales from 4,756 GWh to
11,429 GWh (9.2% p.a.). The average growth rates for the
whole ten-year period conceal very divergent trends within
the peciod. As shown by the detailed figures in Annex J,

the annual growth rates followed a markedly downward trend

in the first half of the period, declining from 10.1% in the
1968 to -0.8% in 1972 for sales, and from 6.7% to 1l.4% for
maximum demand, the average annual growth rates over the
five-year period being 5.4% and 6.2% respectively. These

low growth rates reflected the relatively lackluster per-
formance of the economy in these years, during which the
growth of GNP averaged only 4.3% p.a. Since 1972 there has
been a sharp reversal of these trends, with economic growth
of 7% p.a. and power demand growing at over 13% p.a.

2.25 The key factor in the much higher growth rate of power
market over the last five years have been the demand of five
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major industrial consumers, three of which began operations
during this period. These together accounted for over 54%

of total incremental sales between 1973 and 1977, during
which period sales to these large industrial consumers grew
at over 34%/a. Sales to other consumer categories

grew much less rapidly, ranging from 17% p.a. for residential/
commercial consumers to 1.4% p.a. for irrigation/agriculture.
As a result, the share of industrial in total electricity
sales rose from 54% to 63% as illustrated in Annex K. This
high proportion of industrial sales also accounts for the
relatively high system load factor (65% in 1977).

C. Load Forecast

2.26 Although the Shoubrah El Kheima plant is intended to

meet load growth in 1985-87, the load forecast was not limited
to this period since in power system planning it is necessary
to ensure that proposed short- and medium-term expansion pro-
grams are consistent with optimum long-term system development.
Consequently, EEA's consultants extended the forecast to

the end of the century (1999), which was considered adequate
for this purpose.

2.27 The method adopted by EEA and its consultants in projecting
future demand was to make separate forecasts for each consumer
category, as described below:

(a) 'ustry. In view of the importance of major consumers
1., -adustrial electricity consumption, this category
was divided into subcategories, viz. "Industrial -
Large Consumers" and "Industrial - General." The
forecast for the first subcategory was based on the,
identification of individual major industrial con-
sumers, existing or projected to 1985, for which
specific information regarding their power require-
ments could be obtained either from the industries
themselves (where they already existed), or from
the agencies responsible for their construction
(in the case of new industrial projects). This

I resulted in the identification of 36 major indus-

‘ trial consumers, as listed in Annex L, which shows
their projected power regquirements, based on the
most up-to-date information available on the status
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of the expansion plans of the industries con-
cerned. It was further assumed that additional
major industrial loads would emerge in the latter
part of the period to 1985 such as to maintain the
annual growth rate for this subcategory at the
same level as that projected for "Industrial -
General" (i.e., 9.5% p.a. - see below). Recent
experience indicates that implementation of major
industrial projects lags behind schedule, resulting
in actual power demands less than those projected.
Thus, in the last three years, actual annual sales
to large industrial consumers have been between
about 50% and 70% of forecast sales. For the
purpose of the load forecast, therefore, the
consultants assumed, as a measure of caution,

that actual annual sales to large consumers in the
period to 1985 would be only 60% of the industries'
estimates of their requirement. For the period
1986-1999, it was assumed that growth rates for
this subcategory would correspond to those for
"Industrial - General." The resulting forecast
for large industrial decline in the annual

growth rate from the average of 34% p.a. in the
period 1973-77, to 9.5% in 1983, 7.5% in 1986

and 7% in 1991, .

For the "Industrial - General" subcategory
the projection was based on an average growth rate
of 11% p.a. in the number of industrial customers
‘(excluding large consumers), and average use per
customer declining at 1.2% p.a., through 1985.
Thereafter, the number of customers was assumed
to remain constant and the growth rate of sales
per customer was assumed to be 7.5% p.a. through 1990
and 7% p.a. subsequently.

(b) Residential/Commercial. Forecast sales for this
category assume continuance of the 1973-77 growth
rate of 14% p.a. through 1985 and a subsequent
decline to 12% p.a. through 1990 and 8% p.a. there-
after. '
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(c) Irrigation/Aadricultural. The number of customers in
this category remained constant at 200 in the period
1973-77 and, as shown in Annex M, the growth rate
of sales was minimal, averaginyg only l1.4% p.a. How-
ever, there are plans to increase the acreage under
irrigation and the total agricultural production by
revision of irrigation methods, which is expected
to lead to somewhat higher growth rates in the
future. 1t was assumed, therefore, that sales in
this category, after stagnating through 1980, would
increase at 5% p.a. in subsequent years.

(d) Other Categories. The remaining categories comprise
"General Purpose" and "Government Buildings". "General
Purpose" sales were projected to grow at the average
1973-77 rate of 3.8% p.a. through 1985 and somewhat
more slowly (3.5% p.a.) subsequently. It was assumed.
that the downward tendency in the "Government
Buildings" category as a proportion of total sales
(3.3% in 1973, 2.4% in 1977) would continue until
it reached 2% in 1984 and that it would then remain
at this level in subhsequent years.

2.28 The resulting forecast of total sales, together with the
corresponding estimates of net generation and maximum demand,
are shown in Annex M and summarized below:

Table 1

- Actual and Forecast Sales Summary

1980 1985 1990 1999
Total EEA Sales, GWh 17,116 28,311 43,050 ©81.213,
Average Growth Rate,% p.a. 10.6 8.7 7.3
Net Generation, GWh 19,902 32,172 48,920 92,287
Average Growth Rat- % p.a. 10.1 8.7 7.3
Maximum Demand, MW 3,151 5,151 8,093 16,333
Average Growth Rate, % p.a. 10.3 . 9.5 8.1

This was adopted as the most likely forecast for ‘the economic
evalution. It implies that by 1995 per capita consumption will
be around the level reached by Portugal in 1976 (1,230 kWh). For
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sensitivity testing, "low" and "high" forecasts were also made,
as shown in Annex N. These assume annual incremental sales
over the forecast period respectively 10% lower and 10% higher
than in the probable forecast.

Losses

2.29 During the period 1973 through 1977, the system losses,
excluding station auxiliaries, as a percentage of net genera-
tion varied from a high of 15.6% to a .ow of 9.9%, which were
the losses in 1977 as shown in Annex J. It is expected that
che high percentage of total energy delivered to large
industrial customers at transmission voltages, especially
cons.dering that a large portion of this is delivered and
used in southern Egypt thus avoiding losses on the 500-KV
transmission system, will result in relatively low losses

as compared with other systems. The fact that EEA is pre-
sently engaged in a program of rebuilding substantial parts
of its distribution system should also lead to reductions

in loss percentages. Therefore, losses are projected at

15% of net generation in 1978 with the percentage decreasing
to 12% in 1984 and remaining at 12% thereafter.

D. FOREIGN-ASSISTANCE-TO-THE -SECTOR

2.30 AID has provided assistance to the electric power sector
since resumption of the U.S. Assistance Program in Egypt in
1975. A brief description of these project activities,
totalling over $327 million in loans and grants, is given

in paragraphs 1.03 an 1.04. 1In addition, approximately $70.0
million has been provided to EEA and REA from AID's commodity
import loans for the procurement of various types of electrica:
- and support equipment and materials.

2.31 The World Bank has made one loan for power in Egypt ($48
million) in 1976 for regional electrification. The loan pro-
vided for rehabilitation and extension of all electric power
facitilities serving a regional population for about 6 million
people in 13 urban centers and 19 rural zones outside Cairo
and Alexandria. The loan also included technical assistance
for training and studies to strengthen organization and insti-
tutional aspects of EEA and REA, Construction is planned to
start in the last quarter of 1979. In addition, the Bank
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was Executing Agency for a UNDP-financed Power Sector Survey
carried out in 1976-1978. Under Bank supervision this Survey
identified areas needing immediate attention in relation to
planning, operational, organizational, and institutional
improvements in the Egyptian power subsector. Subsequently,
the first power project provided for technical assistance in
this connection. Although no loans have been made for oil and
gas, a gas pipeline project to gather, treat and transport
associated gas from the Gulf of Suez offshore oil fields to the
Suez City area has been proposed and is now under appraisal by
the Bank. Associated gas from this pipeline would be available
to the Cairo arca through existing pipeline facilities being
modified under the Gulf of Suez Gas Project. Surplus gas

could eventually be diverted from other power generation

users to the Shoubrah E1 Kheima station.
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III. THE PROJECT

A. PLANT FACILITIES

3.01 The Project consists of engineering and construction

0of a 600 MW thermal power plant to be located on a site at
Shoubrah El Kheira in Cairo, Egypt. The plant will initially
include two steam generating units each capable of producing
300 MW net, under normal operating conditions, together with
the necessary auxiliary equipment including fuel storage,
transmission linkage to the Unified Power System (UPS), and
necessary communication and control equipment. The plant de-
sign will accommodate later installation of an 'additional

300 MW unit.

3.02 The throttle steam conditions will be 163 atmospheres,
538°C with reheat to 538°C. The turbine will be a double

flow tandem compound, 3000 rpm unit with seven stages of
feedwater heating. The electric generator will be rated at
427 MVA, with hydrogen cooling, 80% power factor, with the
exciter on the shaft: The steam generator will be capable

of producing approximately 1,040,000 kg of steam per hour
continuously at the pressure and temperature required to
provide the necessary throttle steam conditions. It will be
designed to burn mazout but will be capable of being converted
to gas if desirable. There will be three 60% capacity electri
motor driven boiler fuel pumps to permit pump maintenance and
still maintain a high load factor in the plant. A deminera-
lizer is included to provide make-up water.

3.03 Condensing water will be taken from the Nile River
through an intake structure and equipment designed to prevent
trash from the river passing through the condensers. The
temperature of this condensing water will be raised about
10°C, and it will be returned to the river downstream from
the intake, without further treatment.

3.04 Plant wastewater will pass through a wastewater treat-
ment plant before entering the river. The wastewater treatmen
plant will be designed to provide an effluent of. a .quality
equal to or better than the U.S. EPA requirements. No provi-
sion is included to collect runoff water since the rainfall is
very low,
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B. TRANSMISSION

3.05 Transmission system additions required to deliver the
output of the proposed plant to the system loads comprise four
220-KV circuits with associated equipment. The plan is to
loop the present double circuit from Cairo North to Cairo West
through the proposed new plant. It is als> proposed to :oop
this circuit through the Saptiah substation which is to be
built to serve the increasing loads in the central part of
Cairo. This loop to Saptiah, however, is required regardless
of the source of power so it is not included in the project.

3.06 Project facilities will also include eight 220-KV circuit
breakers and line terminal positions complete with circuit
‘breakers, four in the Shoubrah substation to serve the new
outgoing circuits and two at Cairo North. Also included are
replacement of two circuit breakers and associated equipment

of the Cairo North substation to provide sufficient current
carrying capacity to handle the expected power flows.

C. FUEL SUPPLY

3.07 The primary fuel for the plant will be heavy fuel

0il, called Mazout. Fuel requirements will be approximately
1.0 million tons per annun for the first two units, reaching
1.6 million tons per annum after installation of the third
unit after 1986. A l4-day reserve storage supply will be
provided to enable the plant to continue operations during
interruption in the pipeline flow. This is considered a
reasonable time allowance to locate and repair a line rupture.

3.08 Mazout will be supplied via pipeline by the Egyptian
General Petroleum Company from a refinery at Suez. Current and
anticipated levels of oil production and refining capacity indi-
cate no problems in supplying the project's mazout requirements.
However, existing pipeline capacity is not capable of handling
the whole of Shoubrah El1 Kheima's fuel requirement. EGPC

will eventually need to build additional pipeline capacity.

At negotiations, AID will seek agreement from the Government

to provide for building the additional pipeline facilities

as they become necessary to assure adequate supplies of fuel for
Shoubrah El Kheima in accordance with the plant's planned opera-
tion.



D. AID FINANCING

3.09 The S100 million financing provided by AID will be
utilized for the procurement of (l) U.5., consulting engineering
services for the planning and engincering of all facilities;
tencering and procurereat of plant equipment, materials and
related civil works construction services; supervision of
installation, erectilion and civil works construction; acceptance
testing and start up of plant; and assistance and training
during initial commercial operations; and (2) design, supply
and erection of a major equipment package, such as the turbine
generator island or boiler island, from a U.S. manufacturing
firm, '
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IV. TECHNICAL ANALYSIS

A, Proiject Selection

4.01 EEA owns and operates 17 generating stations with a
total capability of 3,031 MW. Of these, 919 MW are in

steam electric plants, 234 MW in combustion turbines and
1,566 MW in hvdro. The figure for hydro capability reflects
the limitations imposed by the December irrigation programs.
A detailed plant-by-plant breakdown of system generating
capacity is given in Annexes O and P. Generating capacity
existing or under construction will suffice to meet the
forecast requirements through 1983, but additional capacity
will be needed to meet the projected peak demand on the
systen in December 1984. The technical options include
hydropower and the various thermal possibilities viz nuclear
conventional steam plant, combined cycle plant (i.e., a
combination of combustion turbines and steam turbines) and
combustion turbines.

4,02 Relative to hydro power, comprehensive studies and
reports were made in recent years by two independent
consultants: The Swedish firm of Vattensbyggnadsbyram (VBB)
and the Soviet Institute "Hydroproject". The reports of
these two firms contained similar recommendations for the
installation of additional generating capacity at the lower
Aswan dam and at new hvdro stations in existing barrages on
the Nile and in new barrages. Consideration was given to
eleven scparate sites where hydro power could be installed
or increased. These sites are listed in th: following
table.



Distance
Below
Aswan Dam
per VBB

(km)

0
74
167
266
359
445
544
508
692
775
857
938

4.03
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Table 2

Site

Aswan Dam
Silsila
Esna

Qift
Nag-Hammadi
Sohag
Assiut
Deirot
Samalut
Beha
Kababat

Delta

Proposed
Additional
Generating
Capacity
(MW)

160
88
89
75
52.5
85
48
63

Design
Head
(m)
20.0
6.0
6.3

5.2

Status of
Dam or

_Barrage

Existing
Proposeaqd
Existing
Proposed
Existing
Proposed
Existing
Proposed
Proposed
Proposed
Proposed

Existing

A thorough review was made by the feasibility study

consultant, Sanderson & Porter, of all existing reports on
the above listed hydro sites, supplemented by its own
investigations and updated cost estimations and scheduling.

4.04 Relative to thermal power, EEA investigated a number of
alternative locations for their suitability as plant sites.
Preliminary evaluation of these resulted in the elimination
of the least attractive of these locatioms, leaving five
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specific sites for detailed evaluation. The five sites are
located at: Ras Gharib - Ras Shukeir, Ain Shoukna, Suez, El
Tabbin and Shoubrah El Kheima. A map showing the location
of possible hydro and thermal sites is attached as Annex T.
BEach of these sites was studied in depth.

4.05 The study report concluded that, although there is scope
for further hydropower development.on the Nile, the hydro schemes
could not be considered for the present requirement because of
the long lead time for their construction (8-1/2 years).
Similarly, a nuclear station could not constructed in time to
meet the December 1984 peak demand. Of the remaining pos-
sibilities, experience with combined cycle plant is limited.
And, due to the complex nature of the plant, many operational
problems still exist, making it unsuitable for introduction
into the EEA system at this stage, although it could be con-
sidered for later installation when more operational experience
of this type of plant has been accumulated. The effective
choice for meeting the projected 1984 and 1985 requirements,
therefore, lies between conventional steam turbines and
combustion turbines, or some combination of these.

4.06 Since the alternatives have different effects on the
operation of the unified EEA system, they cannot be compared

in isolation from the system. The comparison was therefore

made using a computer model known as the Wien Automatic System
Planning Computer Program (WASP), as described in Annex Q. N
This is designed to define the least-cost generation program in -
present worth terms for an electric power system, subject to

any constraints, over a specified period, in this case 1978 and
1999. As a first step, the program was used to determine the
appropriate size of unit to introduce in 1984 and 1985. As .
shown in Annex O, approximately 300 MW of additional thermal
capacity is needed to meet the 1984 peak demand, and a further

600 MW in 1985, while still maintaining the required system
reserve margin of 20%. Since the largest unit at present

under construction or planned is 150 MW, this suggests 300 MW

as the appropriate next choice of size. However, this was
compared with the 450-MW size to establish whether the benefit

of the scale effect would offset the additional cost of installing
capacity in excess of system requirements. 'The comparison

showed that the development program including three 300-MW units
in 1984-85 rather than two 450-MW units had the lowest present
worth of costs over the whole range of djscount rates applied
(8%-16%), and this regult was found to be insensitive to variation:
in’ the main assumptions, thus confiruwing 300-MW as the economic
‘choice of unit size.
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4.07 Two generation expansion programs to meet the projected
1978-39 requirements were then compared, the first incorporating
the proposed steam station (i.e. a 300-MW conventional steam unit
in 1984, followed by two similar units at six-month intervals

in 1985) and the second substituting 300 MW of combustion-turbine
capacity for the 1984 steam unit. The program incorporating the
Project was found to have the lowest present worth of total system
costs up to a discount rate 177. This result was found to be
insensitive to variations in the base-case assumptions on

capital costs, fuel costs, value of foreign exchange and load
growth, the equalizing discount rate lying in the range of 15-19%
for the cases considered. '

4.08 It was finally necessary to compare the economics of four
possible sites for the steam station, viz Ras Gharib (215 km south
of Suez on the west bank of the Gulf of Suez), Ain Soukhna (a2lso
on the Gulf of Suez, 47 km south of Suez), Shoubrah El Kheima
(located in Greater Cairo on the east bank of the Nile) and Suez
itself. Ras Gharib was rejected at an early stage of the
comparison when it was found to have the highest present worth

of costs (capital plus operating - particularly transmission '
investment and losses) even when it was assumed that natural

gas would be the fuel, despite the fact that it was the most
favorably situated of all the sites in relation to the gas

supply; as mazout is now assumed to be the fuel, for which

Ras Gharib is less favorably situated, this rules it out from
further consideration. Details of the estimated costs associated
with the other three sites are shown in Annex R. The Shoubrah

El Kheima site has the lowest present worth of costs up to a
discount rate of at least 15% and is therefore the preferred
lacation.

B. Project Site

4.092 The project location in Shoubrah El Kheima is at the site
of an old abandoned steam-electric generating plant, north of
the city proper, in the Governorate of Kallabia on the east
bank of the Nile. The propert,, shown in Annex T, is occupied
by two large powerhouses, each housing three turbine generator
units varying in capacity from 10 MW to 13 MW, numerous boilers
and auxiliary eguipment. Both powerhouses, which appear
structurally sound, are completely abandoned and are not used
for any purpose. The site also contains many smaller buildings
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and presently serves as a major storage depot and service
center for EEA's distribution system. Eleven concrete
underground fuel oil storage tanks are on the site, as
well as an active 66 KV substation.

4.10 While the property is sufficiently large in area to
accomodate the proposed plant, significant efforts nust

be expended in the demolition of present structures and

the preparation of the site for new construction. Further,
EEA's storage yards and warehousing activity must be relocated
prior to initiation of site clearance.

4.11 The plant site is directly adjacent to the Nile River,
separated from it only by a road under which circulating

water intake and discharge pipelines must pass. The river
appears to have adequate depth, minimal variations in stage,
and sufficient current to present no problems in operation

of a direct once-through condenser cooling water system. The
temperature of this cooling water will be raised about 10
degrees centigrade. River water can be used as boiler make-up
water after demineralization.

4.12 The plant structure will be founded on the alluvial deposits
of the Nile river valley. The deposits of the flcod-plain
alluvium facies are represented by silty loam, sandy loam

and clay. The deposits of fluvial alluvium facies are usually
grey, fine sand strata with lenses of medium to coarse sand.
The total thickness of the alluvial deposits is about 20 meters
or less, and are underlain by strata of sand and gravel. The
site is considered adequate for foundation support either pile
or matraft type. The ground water table is about 3 to 4 meters
below ground surface. This will create some difficulties if
deep excavations are required and, as some soil layers have -
high sulphate content, ground water effect on buried steel and
concrete structures must be given careful attention.

4.13 The site is located close to both the AbuRoach-North Sinai
and the Red Sea - South Greece seismic belts. However, the
region of the seismic belts near Cairo is characterized by
earthquakes having low magnitudes, ranging from zero to about
1.9, but having a high frequency of occurrence. Plant design
will include consideration of these seismic parameters.



- 23 -

4.14 The approach to the site is by way of a major city

street followed by a short turn into a secondary, but also

wide, city street before entering the main gate. All
equipment, materials and personnel would use these busy city
thoroughfares which, during the construction phase of the

plant, may cause occasional delays. Aside from this minor
inconvenience, no problems concerning access and transportation,
even of the heaviest power plant components, are anticipated.

4.15 As the only viable site located in the greater Cairo
area, no special requirements concerning procurement or
accommodation of the construction personnel are expected
for this site.

C. Plant Design

4.16 The ultimate project comprises three steam turbine
generating units each capable of delivering 300 MW net, under
normal operating conditions, together with the necessary
auxiliary equipment including fuel storage, transmission to
.connect the plant to the Unified Power System, and necessary
communication and control eguipment. The throttle steam
conditions will be 163 atmospheres, 538°C with reheat to
538°C. The turbine will be a double flow tandem compound,
3000 rpm unit with seven stages of feedwater heating. The
electric generator will be rated at 427 MVA, with hydrogen
cooling, 80% power factor, with the exciter on the shaft.

The steam generator will be capable of producing approximately
1,0. },000 kg of steam per hour continuously at the pressure
and -emperature required to provide the necessary throttle
stean conditions. It will be designed to burn mazout but
will be capable of being converted to gas if desirable.

There will be three 60% capacity electric motor driven

boiler fuel pumps to permit pump maintenance and still
maintain a high load factor in the plant. A demineralizer

is included to provide make-up water. The proposed physical
arrangement of the plant on site is shown in the plan and
related drawing of Annex U, A one line diagram of the plant's
proposed electrical layout is presented in Annex V.

D. Fuel Supply

4.17 The primary fuel for Shoubrah El Kheima would be

heavy fuel oil (mazout). Fuel requirements would amount

to apporoximately 1.0 million tons/a for the first two units,
reaching 1.6 million ton/a once the site is fully developed
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(3X300 MW) after 1986. Mazout will be supplied via pipeline

by the Egyptian General Petroleum Company from a refinery at
Suez. Current and anticipated levels of oil production and re-
fining capacity indicate no problems in supplying the Project's
mazout requirements. However, existing pipeline capacity is
not capable of handling the whole of Shoubra El Kheima's fuel
requirement. EGPC will eventually need to build additional
pipeline capacity.’ The GOE will be required to provide
evidence that necessary actions will be taken to ensure ample
fuel supply. A l4-day reserve storage supply will be provided
at the plant site to enable the plant to continue operations
during an interruption in pipeline flow. This is considered

a reasonable time allowance for location and repair of line
rupture,

E. Transmission

4.18 Transmission system additions required to deliver the
output of the proposed plant to the system loads comprise four
220-kV circuits with associated equipment. The plan is to loop
the present double circuit from Cairo North to Cairo West
through the proposed new plant. It is also proposed to loop
this circuit through the Saptiah substation which is to be
built to serve the increasing loads in the central part of
Cairo. In order to provide ample thermal capacity in the
transmission facilities, it will be necessary to increase the
~conductivity of that portion of the existing circuit from

the point where the new connection to the Shoubrah plant
connects to the existing line to Cairo North. This is to

be done by adding a second 400-mm(2) conductor per phase to
the existing line. Project facilities will then comprise
twelve 220-kV underground cables for a distance of 1 km

from Shoubrah. At the end of these cables, the four circuits
will go overhead for 2 km to a point where they meet the
existing line. The existing line from that point to Cairo
North, a distance of 5 km, will be strengthened by tower
modifications and the addition of a second 400-mm(2)
conductor per phase.

4.19 Project facilities will also include eight 220-kV
circuit breakers and line terminal positions complete with
circuit breakers, four in the Shoubrah substation to serve .
the new outgoing circuits and two at Cairo North. . Also.in-
cluded are replacement of two circuit breakers and associated
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equipment of the Cairo North substation to provide sufficient
current carrying capacity to handle the expected power flows.

4.20 A power flow study shows that locating 900 MW of genera-
ting capacity at Shoubrah E1 Kheima also requires that the
220-kV transmission link from Cairo South to Wadi Hof be
strengthened. This will be accomplished by construction of a
double circuit 220-kV tower line from Cairo South to Wadi

Hof, a distance of 3 km. Stability studies show that it

will not be necessary to extend the 50(~kV transmission

system north from its present termination near Cairo.

F. Project-Costs

4.21 A project cost estimate was prepared by the consultant
during the feasibility study and subsequently adjusted to
include escalation and contingencies. The table below
presents a summary of costs, A detailed cost estimate is
shown in Annex 'W.
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Table 3

Summary Cost Estimate

US $ Million

----- Million LE--=--- -----Equivalent--—=-
Local Foreign Total Local Foreign Total
a) Thermal Power Station )
(2x300 MW), base cost/l 25.5 180.4 205.9 35.6 252,6 288.2
Contingencies :
Physical 1.9 13.5 15.4 2.7 18.9 21.¢
Price 25.3 71.3 9€.6 35.5 99.9 135.-
Subtotal 52.7 265.2 317.9 73.8 371.4 445.:
(b) Transmission
(4 km, 220-kV loop plus
a reinforcement of
existing facilities :
base cost/1 0.9 6.5 7.4 1.2 9.2 10.4
Contingencies '
Physical 0.1 0.6 0.7 0.1 0.9 1.0
Price 1.0 2.7 3.7 1.4 3.8 5.2
Subtotal 2.0 9.8 11.8 2.7 13.9 16.6
(c) Technical Assistance
(Studies, Research and
Training) base cost/l 0.7 1.4 2.1 1.0 2.0 3.0
Contingencies
Physical/2 - - - - - -
Price 0.4 0.4 0.8 0.6 0.5 1.1
Subtotal ) 1.1 1.8 2.9 1.6 2.5 4.1
TOTAL ESTIMATED
PROJECT COST 55.8 276.8 332.6 78.1 387.8 465.¢
/1 At 1978 prices.

/2 Consolidated into price contingency figures for ease in rounding off.
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G. Operation and Maintenance

4.22 The organization chart and table of organization of the
required operation and maintenance staff for this project are
shown in Annex X. The estimated personnel requirements are
summarized in the following table.

-

Table 4

Estimated Personnel Reguirements

Units in Operation

l &2 1, 2, § 3
Plant superintendent 1 1
Assistant plant superintendent 1l ' 1
Operation section’ 83 111
Maintenance section 63 77
Administration section 23 , 31
Total staff 171 221

4.23 The Plant Superintendent and his assistant are responsible
for the safe and economic operation of the plant at its highest
efficiency. He will be responsible to EEA's General Director

of Power Stations. The Superintendent's s+aff will be divided
into three principal functional groups: Operations, Maintenance
and Administration. The Operations Department is responsible
for the safe and efficient operation and control of generating
facilities. Personnel will be assigned to four continuously
rotating 8-hour shift crews, each headed by a Shift Supervisor.
The Maintenance Department consists of three technical groups,
each headed by a Maintenance Supervisor, responsible for
mechanical, electrical and instrumentation maintenance,
respectively. Most normal maintenance is performed during one
daytime shift. Minimal maintenance crews are retained during
the other two shifts. The Administration Department is
responsible for all general office functions, such as personnel,
procurement, accounting, correspondence and -internal plant
communications.

4.24 The number of employees per megawatt of installed capacity
represented by the ‘above totals is greater than might be
expected for similar modern oil fired plants in the U.S. On
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the other hand, the number of employees presently utilized at
thermal power stations in Egypt far exceed these numbers. This

is partly due to the smaller size of units found in the developing
countries and the shortage of adequately trained personnel which
is reflected by the need to add more trainees.

4.25 The level of skills required to operate and maintain the
initial two 300 MW units .is indicated in the following table.

. Table..§5

'8kill--Level Requirements

Experienced managers 8
Administrative assistants 4 ‘
Highly experienced skilled
personnel 41
Experienced skilled personnel 61
Semi-skilled personnel , 17
Professionals 2
Semi-professionals 4
Unskilled workers -34
Total 171

4.26 It is expected that most of the personnel needed will be
drawn from the staffs of other existing power plants where
professional and skill experience has been gained. However,
"between now and 1982, some 1600 MW of thermal generating
capacity will be added to EEA's system. To meet its personnel
needs, EEA plans to place greater emphasis on timely recruit-
ment of new personnel and on strenghtening and upgrading its
in-house training function. The project consultant's scope of
work will include provision of initial operation management
services to supervise and assist the operation staff for a
period of twelve (12) months. The consultant will also be
required to provide operation and maintenance training for

the plant staff to assume a cadre of trained and skilled
engineers, operators and other personnel for the proper
operation and maintenance of the project.
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V. FINANCIAL ANALYSIS .

A. General

5.01 EEA is an operational organization within the Ministry

of Electricity and Energy, and its finances form a part of,

and are comingled with the Ministry's. As such, EEA's financial
statements are esrentially a listing of cash flow transactions
that have occurred during one year, although it does own assets,
has incurred liabilities and has a stated capital.

5.02 Since its formation in 1976, EEA has prepared its own
annual budget and 5-year plans which are submitted through the
Ministry of Electricity for approval by Parliament. With the
formation of the seven new distribution companies, EEA's budget
is prepared separately from those of the distribution companies;
however, they w’ll be consolidated for A.I.D.'s purposes.

EEA's 5-year plar (the current one for 1979-83) is now updated
each year by drop; ing off the current year and adding a year.
Inclusion of a project in the 5-year plan represents the
Government's approval and agreement to commit funds over the
5-year plan period without prescribing specific amounts for
each year of the plan.

5.03 Although EEA plarned to establish its own chart of accounts
when it was formed, it still follows and is bound by the chart

of accounts and the accounting principles described in the
Government's "Standardized Accounting System". This system does
not serve EEA's needs as a utility and is geared more to furnish-
ing statistical information for the Government.

5.04 The deficiencies in the accounting system were pointed out

in the 1976 UNDP Fower Sector Survey report by Sanderson & Porter
(S&P) Inc., New York. To remedy these deficiencies, EEA contracte:
with S&P for these financial management services. These services’
commenced in August 1977 but due to the preoccupation of

the consultants with the asset revaluation exercise, little
progress has been made in regard to modifications to EEA's
accounting system.
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5.05 S&P has also been developing the management information
system (MIS) concept within EEA with the full support of EEA's
management, However, with its contract expiring in August 1979,
it is unlikely that a new system would be introduced by then.
EEA has asked S&P to prepare specific recommendations for imple-
mentation of the MIS system and to outline the scope of work to
be undertaken in the remaining period of its contract. IBRD's
Loan Agreement will contain a covenant that the GOE/EEA agree

to continue to employ consultants for modification of the exist-
ting accounting system and the establisnment of a management
information system. If requested by EEA, these services could
be financed as part of this project. Further, AID's Grant
Agreement will require the GOE/EEA to covenant that it will

take appropriate measures to implement improvements in its
accounting system,

5.06 Another study currently underway relates to determining-
the feasibility of computerizing various commercial operations

of both REA and EEA. This Bank-financed study is being conducted
by Harza Engineering Company International and is expected to

be completed this year.

5.07 EEA's fixed assets have been valued at historical cost.
Therefore, S&P was contracted by EEA to revalue its existing
assets through establishment of an acceptable formula which
reflected price changes in the costs of those assets. This
study was completed in December 1978. S&P has recommended
the valuation of EEA's gross fixed assets at about LE 601
million as of December 31, 1977 as against the historical cost
of LE 492 million, which represents an increase of about 22%
'in the recorded values as of December 31, 1977. The valuation
of LE 601 million (US $864 million) for a system with total
effective generating capacity of 2,719 MW (919 MW in steam
electric plants, 234 MW in combustion turblnes and 1,566MW

in hydro) along with associated transmission and distribution
facilities appears rather modest and is significantly below
S&P's own estimation of the replacement value of the system
in November 1976 as US $4 billion. Since the attempt in the
pioposed revaluation exercise would not be to compute the
replacement value of the assets, but rather to restate the
historical cost to reflect the price level changes, a 22%
increase need not necessarily be inadequate. Since many of
the assets are new and the old ones have been retired, and
the valuation is based on the consultants' in-depth study,
the valuation would seem to be an acceptable starting point.



Furthermore, considering the magnitude of the assets that

will be brought into service in future compared to the existing
assets, establishment of appropriate principles for revaluation
in future would be relatively more important than a precise
determination of existing valuecs.

5.08 In view of the difficulty of having a single index reflect-
ing price inflation of all capital goods (both imported equipment
as well as local construction), it would be appropriate to

use two different indices for valuing toreign and local expend j-
tures. The consultants have recommendoed that for revaluing the
foreign cost component, the Handy-Whitman Index be used and

that for revaluing the local cost componcent, the Construction
Material Cost Index, as pericdically issucd by the Egyptian

Center for Mobilization and Statistics be used. Although the

recommendation for revaluing the local cost component would Dbpe
generally acceptable, the usc of the ilandy-Whitman Index

(US construction costs index) for revaluing the foreign cost,

no matter how appropriate it might be For use in the USA,

it might not correctly reflect the incrrase in prices of

the equipment imported into Egvut. An alternative would

be to use an index for the prices of machinery and equipment
exported by developed countries, such as the one published
by the United Nations. Pending agrecment with the Egvptians
on the principles of revaluation, the assets shown in the
financial forecast in Annex 2 have been revalued through
1986 using the wvaluation established by the consultants for
the assets at the end of December 1977 and assuming an
average annual price increase of 7.5%.

5.09 The income statements and balance sheets of EEA for the
- years .976-1986 are given in Annexes Y and %Z. In 1976,

EEA's first year of operation as an indegendent electricity
authority, it earned a modest profit of LE 3.6 million

(Annex Y). The 1977 accounts show a further improvemen:

in net income to LE 11.9 million, which may be reduced to
about LE 5 million if a propesed provision for bad debts of
LE 7 million is finally made. Thesec results produced rates
of return of 8.6% in 1976 and 10.03% in 1977 on unrevalued
assets. In 1978, EEA is estimated to have =arned a return of
4.73% on revalued assets. EEA's internal casnh generation,
which is a better measure of oerformance considering the
valuation of its assets, was 11% of expansion requirements

in 1976 and 2% in 1978 but none in 1977.
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5.10 While the rates of return achieved appear to be very
reasonable, they have been obtained in a period when EEA has
reaped the benefits of cheap Aswan hydro power, and fuel oil

of about $75 a ton. In addition, salaries and wages have been
very low averaging akbtout LE 380 per annum per employee (US $530
equivalent), although this advantage is offset by considerable
overstaffing., With the growth in demand for electric energy to be
met in the next 5-6 years from fossil-fueled plants, the possib-
ility of Government reducing the fuel cil subsidy and the
likelihood of larce increases in salaries and wages (e.g., 1978
salary and wage increase of 30%), the future outlook is for

much higher electricity rates. The last increase in electricity
rates, namely, 20% in 1975, had met with strong resistance

from the large Government-owned industrial consumers who use
about 60% of all electricity sold, and it was only in January
1978 that the increase was ratified. (Domestic rates were
unchanged.) Disputes over the legality of the increase helped
increase the total unpaid electricity accounts to LE 59.8 million
(US $84 million equivalent) as of March 31, 1978.

5.11 EEA has always had difficulties in collecting its
electricity supply bills from entities in the public sector such
as municipalities, public utilities, Government buildings and

and Government industrial companies. In the case of the Governmen
industrial companies, the failure to pay is often the result

of a genuine lack of funds due to the prices of their goods

and services being controlled by the Government at uneconomic
levels. Although the Government and EEA have been taking action
towards reducing its accourts receivables to not more than

the equivalent of 6 months sales by March 31, 1978 and

not more than 3 months sales by December 31, 1978, these
targets were not achieved. 1In fact, the overdue accounts
which amounted to about LE 51 million at the end of 1975

rose to about 60 million at the end of August 1978 while its
electricity sales revenue for 1976 thru 1978 was about LE 289
million. Some progress has, however, been made since then.

In January 1979, the Government agreed to a credit of about

LE 10 million representing the arrears due from the Government
industrial companies in 1975 and 1976. EEA hopes to obtain
payment of a similar claim of about LE 5.3 million represent
ing the 1977 consumption. Discussions are also under way
between the ‘Government and EEA for the settlement of a further
sum of about LE 15 million on account of amounts due from
muncipalities, Government buildings and public utilities,
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If these expectations are fulfilled, EEA would clear abcut

LE 30 million, or a half, of the overdue accounts. Discussions
between the Government and EEA are continuing with a view to
reducing the receivables to the level of 3 months sales as
agreed. However, since this is likely to be a continuing
problem with implications for EEA's liquidity position,

A.I.D will require the Government to covenant that it will

(i) cause its agencies to pay EEA all amounts owed to it by
these agencies for electricity sales through 1977; (ii)

agree on measures to reduce the outstandings to not more

than the equivalent of 3 months' sales hy September 30,

1979; and (iii) agree to cause its agencies in the future to
"pay EEA all amounts for electricity sales that are outstanding
for more than 3 months.

5.12 In 1976 and 1977, EEA did not charge interest to con-
struction but charged the total interest expense against
revenues. However, EEA has now decided that, in future
years, it will capitalize interest on funds borrowed for new
investments. The IBRD loan agreements will require EEA to
confirm that it will capitalize interest on loans for all
new investments.

5.13 EEA's income statements have been prepared assuming

that it is not liable to income taxes. However, the Government
has claimed that EEA and the distribution companies should

pay taxes on their profits. IBRD will seek to obtain a covenant
from the Government and EEA that any income taxes which are held
to be payable by EEA, would be included in operating expenses
for determining EEA's rate of return under the proposed loan.

5.14 EEA's debt equity ratio improved marginally from 74/26

at 1976-end to 72/28 at 1977-end based on its historical balance
sheet figures. With the revaluation of assets as of December 31,
1977 resulting in the creation of a revaluation reserve, the
debt/equity ratio would have improved to 68/32 at the end of
1978. However, long-term (expressed in LE) debt has not been
valued to reflect current rates of exchange. EEA has agreed

to revalue its debt each year on the basis of current official
exchange rates. This current value would be recorded in a

foot note to its balance sheet. EEA's debt/equity ratio may:

be expected to strengthen further in the short-term as it

makes use of grant funds from USAID and the Ministry of

Housing and Reconstruction and revalues its gross fixed assets
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and depreciation. The majority (90%) of EEA's exicsting
long-term debt is owed to the Government and is repayable

over 12 years subject to annual interest of 5%. The remaining
10%, or about LE 42 million, comprises LE 27 million repayable
over the next 5 years on USSR loans for the Aswan project

and LE 15 million in short-term supplier's credit.

5.15 EEA's debt service coverage in 1977 was only about

0.7 due mainly to the abnormally high repayments made on its
loans to the Government. However, the debt service coverage
for 1978 was estimated at 1.1 times the net revenues for that
year. The current ratio which was 1.3 in 1977 fell to 1.0 in
"1978 reflecting an increasingly tight liquidity position.

B. Financing Plan

5.16 The forecast of sources and applications of funds of EEA

for the period 1978-86, assuming the tariff increases indicated

in para 5.18, is given in Annex AA. A condensed version for the
same period is given below:
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Table 6

Sources and Application of Funds, 1978-1986

Capital Expenditure Requirements

(Including Interest during Construction)

The Project
Other Construction

Total .
Sources of Funds

Internal Cash Generation
Less: Debt Service

Less: Working Capital Increase
Net Internal Cash Generation

Grants

USAID
Government
Total Grants

Borrowings _
Foreign - Proposed IBRD/IDA
Loan/Credit
EIB
EEC
Others

Total Foreign

Local
Total Borrowings

Oﬁher Sources

Total Sources

1978-1986 $ of
Amount (Thousands) Capital
LE Us § Expenditur
383,708 552,540 5
7,002,813 10,084,050 95
7,386,521 10,636,590 100
2,253,676 3,245,293
(753,813)  (1,085,490)
1,499,863 2,159,803 20
(718,743) (1,034,990)  (9)
781,120 T1,124,813 11
88,734 127,777 1
2,002,398 2,883,453, 27
2,091,132 3,011,230 2¢
81,250 139,000 1
24,306 35,000 -
24,306 35,000 -
3,891,863 5,582,284 53
4,021,725 5,791,284 53
488,011 702,736 ;
4,509,736 6,494,020 6
4,533 6,527 -
7,386,521 10,636,590 18
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5.17 It will be seen from the above table that EEA's investment
program for 1978-86 will require about LE 7,387 million

(US $10,637 million) which is expected to be financed 11% from
net internal cash generation, 27% from Government grants, 1%
from AID grants, and 61% from borrowing. After allowing for debt
service, but not providing for working capital increase, the
internal cash generation would be about 20%, which is appropriate
considering that the annual cash generation during the period
1978-81 ranges from only 2% to 11% since only a gradual raising
of tariffs is assumed in order to reach the required 9% return.
We are recommending that the A.I.D. grant be passed on to EEA

by the GOE as a cc .ribution to EEA's equity capital since we
believe that EEA's debt to equity position will still be less
than satisfactory even after proper evaluation of its assets.

We believe provision of the A.I.D. funds as a grant will be

the best method of assisting EEA. Although firm financing
arrangements are reasonably assured for the Project, it

would be unrealistic to expect EEA to furnish a financing

plan with assured funding for the total program at this

stage. Since Egypt has in the past secured all financing
necessary for its power sector investments, it is reaconable

Lo expect that it will provide not only the local currency
financing, but also will cover any shortfall in foreign exchange
requirements. The GOE is, however, unlikely to need to provide
any substantial portion of this foreign exchange gap from its
own resources as the gap is likely to be closed from additional
aid rources currently under consideration for the cofinancing

of the project. 1In addition, various international commercial
banks have expressed their readiness to participate in the
cofinancing of this project.

5.18 On the Basis that the Government wished to establish EEA as a
financially viable entity with a level of earnings which would pro-
vide some of its future expansion needs from internal resources
after meeting its operating expenses and debt service obligations,
AID Grant 263-0009 (Ismailia) contained a covenant which required
EEA to set its tariff rates at a level which would allow EEA to earn
a rate of return of at least 9% on average net fixed assets. There
is a similar covenant in the loan agreement for the Helwan-Talkha
combustion turbine project, Loan No. 263-K-032. A review of EEA's
projected earnings during 1979 (see estimated income statements

for 1979-1986 in Annex Y), and the assunptions underlying the
financial statements in Annex BB shows that EEA cannot earn the
required 9% immediately without a relatively large percent tariff
increase (110% if effective July 1, 1979) because any tariff
increase agreed upon could only take effect around the middle

of the year with its impact, therefore, limited to only 6 months,
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It is estimated that with a 40% average tariff increase effective
July 1, 1979, EEA would achieve a rate of return of only 3.6%

in 1979. Considering the environment in which EEA operates,

it would be realistic to plan for reaching the required 9%

return gradually over a period of time, intermediate targets
being fixed for the interim for monitoring EEA's progress

towards achieving the final objective of 9% return. The Bank

is recommending a plan which requires EEA to implement a

program which will lead to achievement of a minimum return

of 5% in 1980, 6% in 1981,8% in 1982 and 9% in 1983 and
thereafter. AID believes the plan is 1:asonable. These

targets would require average tariff increases of 30%

effective July 1, 1981, 25% effective January 1, 1982, 25% i
effective January 1, 1983 and additional adjustments as necessary
thereafter. These returns would result in net internal cash
generation of 3% in 1979, 4% in 1980, 11% in 1982 and 23-27%

in 1983 through 1986, corresponding to a rate of return of 9%
during this period. Over the total period of 1978-86, EEA's

net internal cash generation would be around 20% excluding the
requirements of working capital increase.

5.19 Assuming the tariff increases mentioned above, revalua-
tion surpluses and the provision of LE 2,091 million as grants
from both AID and Government during the period 1978-76, EEA's
debt equity ratio would steadily improve from 68/32 at the end
of 1978 to 42/58 at the end of 1983. Thereafter, it would rise
to 49/51 at the end of 1986. The current ratio which is
expected to be around 0.7 in 1979 reflecting an extremely tight
liquidity position is expected to rise steadily to 1.4 in 1981,
1.5 in 1982, around 1.8 in 1983-85 and a comfortable 2.1 in

1986.

‘C. Section 6ll(a) Requirements

5.20 In view of the foregoing, it is the conclusion of the
Project Committees that the requirements of'Section 6ll(a) of
the Foreign Assistance Act of 1961 as amended have bheen satis-
fied. The project is based upon sound engineering analysis and
planning performed by Sanderson & Porter, Inc., and a reasonably
firm cost estimate has also been prepared. The Mission has
reviewed the plans and cost estimates and finds them reasonable

and accurate.
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VI. ECONOMIC ANALYSIS

A. General

6.01 The primary benefit of this project is the economic
value of the electricity that will be generated by the 600 Mw
Shoubrahk El Kheima thermal power plant. The true economic
value of tiie Kwh of electric power should be based on an
estimate of customer's willingness to pay, based in turn

on the shape of direct demand curves for domestic users and
prevailing market conditions for the products of commercial
and industrial users. TFor Egypt such an analysis is not
possible given the subsidies and controls that permeate all
sectors of the economy. The GOE establishes tariff structures"
for electricity in Egypt. Tariffs for larger customers, such
as producers of aluminum, iron, and steel, and fertilizer, are
negotiated on an individual basis, while special rates are
charged for other purposes, such as irrigation. Rates, there-
fore, are based on the GOE's desires to subsidize the user.

B. Economic Cost Comparison

6.02 Once the need for additional power is established, as is
the case for Egypt, the power must be produced internally--it
cannot be imported. The economic analysis must initially

determe the least cost method of obtaining the

new generation. As noted earlier, hydroelectric generation
offers few possibilities in Egypt. The building of barrages
on-the Nile and transferring water from the Mediterranean Sea

to the Quattara Depression in Western Egypt are future possi-
bilities that require additional and lengthy study. The second
alternative nuclear power, is being considered by EEA but, at
present, implementation is constrained by financial and political
factors. This leaves EEA two alternatives - gas turbine generators
and conventional fossil fueled thermal plants. The least cost
analysis for this comparison is presented in Annex CC.

.02 The assumptions underlying the least cost comparison are
carefully outlined on pp 1-2 of Annex CC. Both alternatives
provide identical electric power output. In both instances
the net export price to the Egyptian economy determined the
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fuel price included in that analysis. Unskilled labor used

in the alternatives (in construction and operations and
maintenance) was taken at 50% of marked price and the foreign
exchange rate of LE 1 = 7.40. The relevant cost streams are
presented on pg. 3 of 4 of Annex CC. The discount rate necessary
to equalize both cost streams, that will bring the higher total
cost of the combustion turbine into line with the conventional
steam generating plant, is 17.4 percent. The sensitivity analysis
on pg. 3 of 4 of Annex CC indicates that the equalizing discount
rate will remain substantially above the assumed 9-11 percent
opportunity cost of capital given the movement in variables
included in that table. The minimum shown is 15.1 percent.

C. Economic Rate of Return

6.04 The Project includes only two of the three 300-MW units

to be built at Shoubrah El Kheima and enough transmission
materials to interconnect the plant with the system. It does

not include associated system transmission and distribution
facilities needed to make the station's output available to
consumers. However, the justification of the Project cannot

be considered in isolation from the whole Shoubrah development
(including associated system transmission and distribution), of
which it forms an integral part. It was necessary, therefore,

to calculate the economic rate of return on the complete Shoubrah
scheme rather than on the Project alone. This is the discount rat=
which equates the present worths of the streams of costs and
benefits associated with Shoubrah. For the purpose of the
calculation, the attributable financial costs were adjusted

for taxes, internal transfers and for any differences between

the money costs of inputs and their opportunity costs to the
economy. The benefits comprise the incremental revenus from
sales of electricity to consumers attributable to Shoubrah, plus
other quantifiable incremental benefits.

6.05 The details of the calculation, and the technical and
economic assumptions used are given in Annex EE. The main
adjustment to the financial costs relate to the fuel (mazout).
Many of the other adjustments were noted in para 6.03 above.

The internal price payable by EEA is controlled bv the Government
and has remained unchanged for over 20 years at LE 7.50/ton,

which compares with its opportunity cost at the time of appraisal,



based on the export value of mazout, of LE 55/ton. The
incremental electricity sales attributable to Shoubrah were
valued at the average prices derived from the financial pro-
jections for EEA (Annex Y). Additional benefits comprise

fuel savings through substitution of electricity from Shoubrah
for fuels with higher opportunity costs, plus extra tax revenues,
radio receivers license fees and connection charges payable by
residential consumers. The resulting economic rate of return

is about 8%. This is below the opportunity cost of capital,
estimated to be in the range of 9%-11%, indicating that the
tariff projections in the financial forecast (Annex Y), though
adequate from a financial point of view, do not adequately re-
flect the long-run marginal cost of electricity supply if fuel

is valued at its opportunity cost rather than the low domestic
price paid by EEA. Sensitivity tests indicated (pg.7 of Annex EE)
that the rate of return would vary in the range 5.5%-10% for '
variations in the assumptions on capital costs, fuel costs,
revenues for electricity sales, load growth and value of

foreign exchange.
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VII. SOCIAL ANALYSIS

7.01 The construction and operation of the Shoubrah El Kheima
Thermal Power Plant will have a number of direct and indirect
social benefits which can be viewed as significant outputs

of the Project.

7.02 First, there will be an important element of employment
generation, mcstly in the non-skilled and semi-skilled areas,
during the entire construction and erection period of

approximately four and one-half years. The total number of
coastruction workers will peak at over one thousand during a
two-year period as the first two 300 MW units are installed.
Depending on the timing of third unit installation, this figure
could climb to 1500 workers. It is presently estimated that

about 70 percent of the above noted work force will be Egyptian
nationals with about one-third of this group being common

laborers. The remaining force of roughly 450 workers will be
semi-skilled tradesmen and laborers who will receive intensive
on-the~job training from expatriate personnel in the fields of
welding, piping installation, electrical and mechanical instal-
lation, conduit installation cable and wire hookup, instrumentatior
work and sheet metal trades. Following construction of the plant,
people having experience in these fields will be easily assimilatec
by the Egyptian job market on a long-term basis.

7.03 Second, operation and maintenance of the completed 600 MW
plant will require a permanent work force, including professional
and technical personnel, of about 171 people. When the third

unit of generation is added, the work force will grow to about

221 people. Although a number of these people will be transferred
for other operating thermal plants, they will be replaced by

less experienced personnel and/or trainees in at least equal
numbers.

7.04 Third, undoubtably the most significant social impact of
this project will result from the longer term effects that
adequate electric power availability will have on the Egyptian
economy. Present power demand projections indicate that, without-
this porcject, power shortages would begin to develop in the
mid-1980's, thus constraining public and private industrial and
commercial development. The new industrial development and the
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increases in production made possible by having reliable power
available are expected to result in increased employment and
increased availability of goods on the Egyptian econony.

7.05 If present industrialization and urbanization trends in
Eqypt continue, most secondary employment generation resulting
from this project could occur in presently heavily urbanized
areas. This could possibly result in negative social benefits
with respect to deterioration of the human environment in
Egyptian cities. Countering this, AID programs and those
activities of other donors are directed toward upgrading the
social services and the sanitary infrastructure (potable water
and sewage systems) of the major cities in Egypt. It is intended
that these programs will be expanded to cover additional urban
centers in the future. Further, AID is supporting a study

of national urban growth policies which is expected to result

in governmental actions designed to modify present industrializa-
tion and urbanization trends, hopefully moving toward patterns
which will minimize negative social benefits.
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VIII. ENVIRONMENTAL ANALYSIS

8.01 Although an Initial Environmental Examination (IEE) of
the project was not formally prepared, it was recognized by the
Mission that an Environmental Assessment of the project was,

by the basic nature-of the project, required. The scope of
services, therefore, of the feasibility study consultant,
Sanderson & Porter, Inc., included the requirement of prepar-
ing such an assessment. An Environmental Assessment was sO
prepared by S&P and submitted as Appendix I of the Feasibility
Study Report. The findings and conclusions of that assessment
are summarized below.

A, Land Use

8.02 The project site lies in the Nile River valley on the east
bank of the river, some 10 kilometers north of the main business
district of Cairo. A site plan is shown in Annex T. There are
no known archaeological or cultural items-on or in the immediate
vicinity of the proposed site. However, if during the course of
site preparation excavations such items are discovered, immediate
notification will be given to the appropriate GOE officials to
permit investigation and proper disposition.

8.03 The land area in the immediate vicinity of the site is
presently used for a combination of light industries, commercial
and residential uses. Although presently abandoned, the proposed
site has for many years been the site of electric power generat-
ting facilities. This project, therefore, will return the site

to its previous usage. Other EEA activites presently on site,
equipment and material storage and worker housing, will be
relocated by EEA.

8.04 Adverse effects during the construction period will include
some fugitive dust from traffic and construction activities, .
temporary and acceptable noise levels, and some traffic congestion
in the area caused by delivery of project commodities. Dust can
be reduced by appropriate palliative methods and traffic conges- -
tion can be minimized to a great extent by special traffic control
procedures and the scheduling of commodity deliveries during off-
peak periods.
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8.05 The power plant's sanitary wastes will be disposed of
through connections with existing city sewage collectors. As
rainfall is minimal, no special site drainage facilities will

be necessary.

8.06 The power plant will have three systems which are potential
sources for oil spills,

a. The lubricating oil system is an integral part of each
turbo generator unit, and consists of an oil tank, pumps,
strainers, coolers, gades and associated piping. O0il spill
prevention technigues for lube oil tanks include check values
on discharge lines to prevent flow reversal. Instrumentation-
will provide adequate warning of excessive conditions in
the system which might produce spills. Control techniques to
counter spills will consist of concrete dikes to retain all
tank volume znd sumps with level-actuated pumps to transfer
0il to portable tanks for reclamation.

b. The fuel oil system is composed of fuel oil storage
tanks, day tanks and their related piping. A concrete dike
will surround each tank to catch the total amount of storage
volume. Pumps will return spilled oil to the tanks.

B. Water Quality

8.07 The condenser discharge into the Nile River would form
a thermal plume with a surface temperature 3°C or more above
the ambient water temperature over about 1600 square meters,
although water temperature at the discharge would be some
10°C above the ambient water temperature. Due to the effect
of the plume mixing with the river water, the 3°C rise plume
area at a depth of 3 meters below the surface of the river

is only 311 m“. At a depth of 6 meters below the suriface of
the river, the plume area is insignificant. The depth of

the river adjoining the proposed site is about 10 meters.

In order to bring the discharge temperature down to the

5°C limit in the World Bank Guidelines, an oversize con-
denser would be required together with oversized facilities
on the rest of the circulating water system. For the 900 MW
plant this would add about $10,000,000 to the capital cost
'of the plant and $250,000 per year to the operating cost. The
consultant was advised by the Director of Fishery Projects of
the Department of Aquatic Life in the Ministry of Agriculture



that there would be no adverse effect to river fish life if the
raising of the temperature of the river were limited to a 10°C
rise above ambient. Since the thermal plume to be expected
comprises only a small volume of the toral volume and depth

of the Nile River at the subject site and since the maximum
thermal impact would be only a 3°C temperature rise, additional
substantial expenditures to construc

restricted to a 5°C rise is not cons

t a vlant with effluent
idered warranted.

C. Noise

8.08 The medical profession has described hearing impairment
as an average hearing threshold lewvel greater than 25 dB at
various frequencies, and limits have been established to
prevent a hearing loss in excess of this value. When employees
are subjected to sound levels exceeding those listed in the
following table, administrative and engincering measures must
be taken.

Table 7

Threshold Noise Exposure Levels

Duration Sound Level dBa
(hours per day) (slow response)
8 90
6 92
4 95
3 97
2 100
11/2 102
1 105
1/2 110
1/4 or less 115

8.09 Typical sound pressure levels produced by major equipment
in a power station will be approximately 90 to 100 dBa. Noise
levels inside the station should meet the criteria listed in the
above table. The procurement specifications for the various
plant equipment items, such as turbine generator, pumps, fans
and other noise source items, will specify that protective
treatment, such as acoustical insulation, be used to meet the

noise criteria established.
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D. Alr Quality

8.10 The major air pollutant emissions from the power station
when operating with mazout fuel oil will be particulates,
nitrogen dioxide, and sulphur dioxide. The average maznut
fuel oil presently being supplied to EEA contains about 2.8
percent by weight of sulphur. Cleaner fuels are availaktle

in Egypt in limited quantities; however, they command a
premium price.

8.11 The consultant examined the extent of these

pollutants against two principal criteria: the maximum

annual average degradation of air quality, and the maximum
24-hour average resultant ambient concentrations. His

findings indicate that, relative to annual average degradation,
all plant configurations studied yield expected values which
compare favorably with EPA, Egyptian and World Bank standards.,
However, relative to 24-hour concentrations, plant configuration
is a significant factor and the more strict standards of EPA

and the COE cannot be met in every case.

8.12 The following table indicates 24-hour average ambient

air quality limits and standards for the three major pollutants
as established by the U.S. Environmental Protection Agency (EPA)
the Egyptian Ministry of Health and The World Bank.

Table 8
EPA Ambient Air_Quality Standards
(ug/M°)
U.S. EPA Egyptian World Bank

Pollutant Limit Standard Guideline
Suspended 150 150 500

Particulates
Nitrogen not 200 not

Dioxide spec, spec.
Sulphur 365 200 1,000

Dioxide
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8.13 Utilizing meteorological data for Cairo for a ten-year
period (1965 - 1974) and derived diffusion climatology, the
consultant caliulated expected grcund-level concentrations

of pollutants resulting from the plant emissions (burning
mazout) for.a range of plant configurations. The results

of this mathematical modeling are shown in the following

table. The figures represent the existing ambient concentra-
tions plus the degradation caused by the plant, thus indicating
the resultant ambient conditions. (Stack heights are in meters.;

Table 9
Maximum Resultan: ambient Air_Quality for 24-Hour Average
(ug/M3)
Plant Three Stacks Two Stacks One Sta:zk -
Type 900 MW 600 MW 900 MW
Stack 100 200 300 100 200 300 100 200 34
Height :
Item
Suspended 258 228 209 258 228 209 244 225 2%
Particulates
Nitrogen 196 124 79 196 124 79 - - -
Dioxide '
Sulphur 1233 808 539 844 561 382 708 536 2%
Dioxide

8.14 1Inspection of the tabls indicates that, relative to
suspended particulates, the resultant ambient concentrations
are less than the World Bank guideline but exceed both EPA
and Egyptian standards for all of the plant configurations
‘examined. Relative to nitrogen dioxide concentracions, the
air quality degradation caused by all plant configurations
studied is less than the Egyptian (ambient) standard. Re-
lative to sulphur dioxide concentrations, in all but one case
(three stacks 900 MW, 100 meter stack height) the World Bank
guideline can be met; however, in no case can the EPA or
Egyptian standards be satisfied.

8.15 Further investigations by the consultant have indicated
that the installation of air pollution control equipment
together with certain plant configurations would reduce emissior
and groundlevel concentrations so as to satisfy EPA standards. '
However, the capital costs of such equipment for the (ultimate)
900 MW plant were estimated at about $145 million and annual
operation aand maintenance costs would be increased by about

$9.5 million. Preliminary site layout studies indicate that

the area of the present site could accommodate the control

equipment.
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8.16 Given the above described situation, it is expected that
the GOE and EEA will elect to accept World Bank guidelines
regarding air quality. 1In view of Egypt's state of development
and available resources, USAID believes that acceptance of the
World Bank guidelines in this case is appropriate. Special note
is given to the fact that the consultant's feasibility study does
not represent final design. Decisions on final design parameters
and plant configuration, particularly with reference to stack
arrangements and air quality control, will be made in response

to the Prelimina-v Design Report to be prepared by the U.S.
engineering consultant selected to design and supervise
construction of the plant. The preparation of this report

- will be the first task assigned to EEA's engineer.

8.17 It is the intention of AID, the World Bank and other
cofinanciers that, in preparing the Preliminary Design

Report, the engineer give particular attention to methods of
reducing air pollution and making explicit the trade-offs
between improved air quality and project costs in order to

set such alternatives befcre EEA for informed decision-making.
Further, it is the intention of the cofinanciers, including
AID, to reach agreement with EEA regarding installation of
appropriate air quality measuring equipment to monitor
ground-level sulphur dioxide concentrations resulting from
project operation. Such monitoring would enable EEA, under
adverse atmospheric conditions, to temporarily modify, restrict
or curtail plant operations in order not to exceéd established
standards.
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IX. PROJECT IMPLEMENTATION

A. _mnlementing Agency

Egyptian Electric Authority

9.01 Prime responsibility for the overall management of project
implementation will be the Egyptian Electric Authority (EEA).

The EEA will establish, by July 1, 1979, a special project

team, reporting directly to. the Chalrman of EEA, having full
authority to approve all contracts, change orders, and payments
o contractors and to make final decisions on all project-
related matters. This unit shall consist of a project dlrector,
electrical engineer, civil engineer, accountant, financial
analyst, contract specialist and legal counsel. This special.
project team shall be supported, as required, by the full '
organizational resources of EEA and the Ministry of Power and
Energy.

Cooperating Agencies

9.02 Timely and economic implementation of this project depends
prlmarlly on EEA. However, the cooperation of a number of other
agencies of the GOE is essential to the implementation process.
For example, the cooperation of the Customs Department of the
Ministry of Finance is needed to ensure that project commodities
and equipment are afforded timely clearance through the Port of
Alexandria; the General Organization for Sewerage and Sanitary
Drainage (GOSSD) and the General Organization Greater Cairo
Water Supply (GOGCWS) must cooperate with EEA in providing the
"site with adequate water and sewage services; the Governorate

at Cairo must provide assistance to EEA in the movement of
project commodities through the crowded Cairo streets to the
project site; and the Fgyptian General Petroleum Company (EGPC)
must coordinate with EEA relative to timely provision of fuel
pipelines, storage and supply.

B. Implementation Plan

Current Status

9.03 On October 30, 1978, AID had published in the Commerce
Business Daily a notice requesting expressions of interest and
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submission of prequalifying data from experienced and qualified
U.S. consulting firms relative to provision of engineering

and management services for implementation of this project; the
due date for submissions was November 27, 1978. A short-list
of six prequalified firms was selected by EEA utilizing an
evaluation procedure agreed upon with USAID; this short-list

was approved by USAID. On March 7, 1979, a Request for
Proposals (RFP) including the scope of work, was provided to

the short-listed firms with technical proposals due on April zl,
1979. Utilizing evaluation -procedures agreed upon by USAID,

EEA is expected to have selected, by the end of May 1979,

the first ranked firm with whom to initiate contract negotiations.
It is expected that a contract will be executed by EEA and
approved by USAID in July 1979.

Consulting Services

9.04 The proposed contract between EEA and the Consultant
shall include a scope of services similar to the scope of

work set forth in the RFP. The Consultant shall be responsible
for: preparation of a preliminary design report, schedule and
cost estimates; final design and engineering; full,K procurement
services; construction management; performance and acceptance
testing; management of initial commercial operations, O & M
training and establishment of an adequate spare parts system.

9.05 At the request of EEA, the dollar portion of costs of

the Consultant's engineering services contract will be funded
under this project; all local currency requirements for the
Consultant's support and for the services of associated
Egyptian engineering firms will be for the account of the EEA.
It is anticipated that a cost-plus-fixed-fee type contract will
be negotiated between the EEA and Consultant. Contract terms
and conditions shall be in accordance with guidelines set

forth in AID Handbook 11, Chapter 1.

9.06 If, as expected, the services of the Consultant are
required prior to the date of effectiveness of the AID project
grant provided hereunder, with the approval of the Ministry of
Economy and Economic Cooperation, initial .services may be funded
under a letter of credit and/or commitment financed from AID
Grant No. 263-0042, Technical and Feasibility Studies.
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Inplementation Procedure

9.07 The EEA has made application to multiple agencies for
loans and grants for financing of this project (see the
Financial Plan, in Section V), including AID, the World Bank
Group, and other bilateral and/or multilateral agencies.
Procurement of all equipment, commodities, construction and
erection services, etc., shall be made in accordance with
applicable lender/donor requlations and gquidelines. all

AID funded procurement shall be in accordance with AID Hand-
book 11, Country Contracting.

9.08 Because of the multiple funding sources, prcject
“equipment and services will be procured under a number of
separate but related tenders. Final decisions on the assign-
ment of specific bid packages to specific funding sources

shall be made after receipt of the preliminary design report,

to be prepared by the Consultant, in which the Consultant's
recommendations regarding such assignments shall be set forth.
EEA decisions on these assignments shall be subject to the
approval of the lenders/donors. A preliminary schedule of
funding assignments is, for illustrative purposes, attached
hereto as Annex FF. However, agreement in principle has been
reached among the cofinanciers, reflective of AID's desire to
fund a major, highly visible plant component, to the effect that
one of the major equipment islands (i.e. boiler or turbine gener-
ator) will be funded by AID under AID procurement regulations.
During the discussions regarding project procurement it was
concluded that one possible solution would be to have the first
major tender (for either the boiler island or T-G island)

open to international competition; if awarded to a U.S. firm,
the procurement would be firanced from the AID grant. (Any A
possible financing shortfall relative to this procurement will
be covered by World Bank or other untied funds.) 1If this first
major tender is not awarded to a U.S. firm, the second major
tender (for either the T-G island or boiler island) will be
limited to competition among U.S. suppliers only, and the result-
ing procurement will be financed from the AID grant. It should
be understood that this procurement procedure is illustrative
and will not be part of the Agreement. :

9.09 The demolition of existing site structures and site
preparation will be accomplished by a local Egyptian general
contractor. Procurement of equipment and commodities will

be principally from foreign suppliers; major bid packages will
include the boiler island, turbine generator island, electrical
equipment, substation «nd switch yarcd. auxillary mechanical
equipment, transmission tie lines and fuel tank farm. The prime

civil construction contract will be tendered internationally
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and awarded to a foreign firm or a joint venture of a foreign
firm and a local Egyptian firm; it is expected that other
local construction firms will be engaged for non-critical
plant civil works, such as auxiliary buildings. Erection
services will be provided by the respective suppliers of

major equipment packages. Miscellaneous erection/installation
services will be provided under separate contract(s), under
the direct supervision of the Consultant, for non-major items.

C. Implementation Schedule

9.10 The final implementation schedule will be included in
the preliminary design report to be prepared by the Consultant
* and submitted to EEA approximately six weeks after start of
work. However, based on the general planning accomplished
during the feasibility study of this project, an approximate .
schedule for implementation is set forth in Annex GG.
attached hereto. Principal or milestone dates of this
schedule include:

Table 10

Implementation Schedule

Consulting Engineer's Contract Signed July 1979
Engineer Starts Work August 1979
Preliminary Design Report Completed October 1979
Turbine Generator Island Tendered April 1980
Turbine Generator Island Awarded October 1980
Boiler Island Tendered June 1980
Site Preparation Contract Awarded July 1980
Boiler Island Awarded December 1980
Civil Works Contract Awarded June 1981
Mechanical/Electrical Package Awarded July 1981
Switchyard/Transmission Package Awarded August 1981
Preliminary Operation Unit No. 1 March 1985
Commercial Operation Unit No. 1 June 1985
Preliminary Operation Unit No. 2 September 1985

Commercial Operation Unit No. 2 December 1985

D. Terminal Dates

[y

Conditions Precedent

9.11 The terminal date fcr meeting the initial Conditions
Precedent to Disbursement, relative t® consulting engineering
services, will be 60 days from the date of grant signing. The
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terminal date for meeting the second set of Conditions
Precedent to Disbursement will be 180 days from the date
of grant signing, being the date when funds will be needed
to finance project equipment procurement contracts.

Letters of Commitment

9.12 The terminal date for opening of Letters of Commitment or
amendments thereof will be Dec. 1, 1984, <ix months prior to
initial commercial operation.

Project Assistance Completion Date

9.13 The project assistance completion date (PACD) will be
December 1, 1985, the date of initial commercial operation
of the second 300 MW unit.

Disbursement

9,14 The terminal date for Disbursements will be Dec. 31, 1986,
twelve months after initial commercial operation to allow for
final payments after all guaranty tests have been completed.

E. Control and Monitoring

9.15 Upon signing of the Grant Agreement, USAID will issue an
Implementation Letter which, inter alia, will contain the ne-
cessary guidance details on the types of reports, i.e., progress,
financial, shipping, etc., and reporting formats and schedules

to be followed. As onre of his first tasks under the proposed
scope of work, the Consultant will prepare, as a part of the
preliminary design report, a revised, updated project imple-
mentation plan, schedule and cost estimate. This plan and
schedule shall, upon approval by EEA, and subject to subsequent
refinements, become the basis for project control and monitoring.
The EEA, through the Consultant, shall be required to submit

to the lenders/donors (including USAID) a monthly progress

report covering all significant aspects of the project,

measuring progress in terms of the approved implementation

plan and schedule.

9.16 Throughout the life of the project, the U.S. Consultant
will monitor the project, bringing all routine problems, to-
gether with recommended solutions, to the attention of EEA
and USAID in the form of the monthly progress report. More
serious problems, those requiring immediate action, will be
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USAID Project Officers, including both an electricsl engineer
and a loan officer, through frequent and timely periodic visits
to the project site, meetings with EEA principals and site
personnel, U.S. consultant staff and others. Regular reviews,
usually bi-monthly, of progress will also be conducted by the
USAID Project Committee responsible for the project, which in
addition tc the engineer and loan officer, also includes a
program officer, legal counsel, a member of the controller's
staff and an economist. -Regular bi-monthly reviews of progress
will also be conducted by the USAID Mission's top management
staff. Such reviews, when required, will be followed by
substantive meetings on project problems with EEA management
staff and with responsible representatives of other lenders/
donors.

F. Evaluation

9.17 USAID will conduct annual evaluations of this project
beginning twelve months after award of the prime civil works
construction/erection contract, or approximately June 1982. _
These evaluations will be primarily based on routine monitoring
procedures, including monthly reports, disbursement records,

and normal site visit reports.

9.18 Upon completion of construction/erection and initiation
of commercial operation of the first two 300 MW units, a more
comprehensive, detailed evaluation will be performed which will
summarize how actual project performance parameters compare
to those projected or estimated, i.e., was the project com-
pleted in accordance with the technical criteria and plans
originally formulated, was the project completed within the
‘projected schedule, was the project completed within the
estimated budgets. Where significant discrepancies are
apparent between the actual and planned parameters, the
evaluation shall attempt to establish the reasons for such
differences, and to set forth those lessons to be learned
from this project which may be applicable to subsequent
projects.

9.19 One year after completion of construction and initial
commercial operation, a second comprehensive project evaluation
will be conducted to assess the management, performance and
maintenance functions relative to the plant. This evaluation
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will include evaluation of the annual kilowatt production of
the plant with respect to the load demands existing during the
operational year, the actual staffing of the plant's organiza-
tional structure by EEA during the year, the costs of operation
and maintenance compared with similar projected or expected
costs, et¢. As necessary, and as resources permit, this final
evaluation of this project will be conducted by an independent
AID task force, composed of individuals not previously involved
in project management, or by an independent consulting firm.
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X. RECOMMENDATIONS, CONDITIONS AND COVENANTS

A, Recommendation

10.01 Subject to the conditions and convenants listed below,

we recommend that AID authorize a grant to the Government of
Egypt (GOE) in the amount of $100,Q0 million for the constructien
of a 600 MW thermal power plant in the city of Cairo, district
of Shoubrah El Kheima; and that the grant be passed on by

Lthe GOE to the Egyptian Electricity Authority (EEA) as a

grant contribution to EEA's equity capital.

B. Conditions Precedent to Disbursement

10.02 Prior to the first disbursement or to the issuance of
the first Letter of Commitment under this grant, the GOE
shall furnish to AID in form and substance satisfactory to
AID:

l. An Opinion of the Minister of Justice or of other
counsel acceptable to AID that this Grant Agreement
has been duly authorized and/or ratified by, and
executed on behalf of, the Grantee and that it
constitutes a valid and legally binding obligation
of the Grantee in accordance with all its terms.

2, A statement of the names of the persons authorized
to represent the Grantee and EEA as specified in
Section 8.02, and a specimen signature of each person.

3. An acceptable Contract for consulting engineering
services for the Project with an organization accepta-
ble to AID.

4. Evidence that the proceeds of the grant will be made
available to EEA as a grant contribution to its equity
capital.

5. Evidence from the appropriate GOE entity that utiliza-
tion of World Bank air quality gquidelines as project
criteria is acceptable to the GOE and will not consti-
tute violation of Egyptian law.
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Prior to any disbursement or to the issuance of any Letter

of Commitment under this Grant for any purpose other than to
finance the services of the consulting engineer, the GCE shall,
except as AID may otherwise agree in writing, furnish to AID
in form and substance satisfactory to AID:

1.

Evidence of firm commitments from U.S., international,
and foreign lending institutiomns for provision of not
less than seventy (70) percent of all foreign exchange
funds required for the project, aside from those funds
provided by the AID grant, on acceptable terms.

Evidence that local currency financing for the Project
has been budgeted hky the Grantee and will be available
for expenditure by EEA through establishment of a
special fund (to be replenished monthly) adequate to
meet at least three months' expenditures on the Project,
pursuant to a cost estimate madée by the Consulting
Engineer and approved by EEA.

Evidence that satisfactory arrangements have been

made by Governmental Agencies involved in the Project
to carry out, operate, and maintain the Project

as planned, including evidence of the ownership or
availability of the plant site on Shoubrah El Kheimah,
or some other site acceptable to AID, for the purposes
intended.

Evidence that the GOE has taken all steps necessary to
ensure that adequate supplies of fuel for the power
plant to be built under this Project will be made
available on a continuing and timely basis; and that
the GOE shall provide for the building of additional
fuel pipeline facilities as and when they become
necessary for Project purposes.

Evidence that the Project has been designed and

shall be built and operated in a manner which shall

ensure that ultimate sulphur dioxide concentration |
levels resulting from the_Project do not exceed 1,000 ug/m
24-hour peak and 100 ug/m- annsal average.

Evidence that the GOE has formzlated and is prepared to
implement a firm plan, includimg but not limited to
tariff increases, which will allow EEA to meet the
required minimum rates of retum of 5 percent in 1980,
6 percent in 1981, 8 percent in 1982, and 9 percent in
1983 and thereafter, and that such plan will evidence

that these rates of return shall not be achieved by
increasing the fuel input subsidy.



- 58 -

C. Covenants
10.04 The GOE will be required to covenant as follows:

1. The Grantee and EEA shall cooperate fully with AID
and other lenders/donors to assure that the purpose
of the Grant will be accomplished. To this end,
they shall from time to time, at the request of
either party, exchange views through their
representatives with regard to the progress of the
Project, the performance by the EEA of its obliga-
tions under this Agreement, the performance of the
the consultants, contractors and suppliers engaged
on the Project, and other matters relating to the
Project .

2. The EEA shall provide qualified and experienced manage-
ment for the Project, and it should train such staff
as may be appropriate for the maintenance and operation
of the Project.

3. The Parties agree to establish an evaluation program
as part of the Project. Except as the Parties other-
wise agree in writing, the program will include, during
the implementation of the Project and at one or more
points thereafter: (a) evaluation of progress toward
attainment of the objectives of the Project; (b) indenti-
fication and evaluation of problem areas or constraints
which may inhibit such attainment; (c) assessment of
how such information may be used to help overcome such
problems; and (d) evaluation, to the degree feasible,
of the overall development impact of the Project.

4, The Grantee and EEA covenant that, except as AID shall
otherwise agree in writing,

a. EEA shall promptly take all such action as shall
be required to provide in any fiscal year after 1982
an annual return on the average of the current net
value of the fixed assets of EEA in service at the
beginning and end of the fiscal year concerned at a
rate of not less than nine percent (9%).
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In order to achicve the desired nine percent (9%)
rate of return by 1983 and thercaftcer, EEA agrees

to implement a program necessary to achieve a minimum
five pecrcent (5%) rate of return in 1980, six percent
(6%) in 1981, cight percent (8%) in 1982 and nine
percent (9%) in 1983 and thercafter. Grantee further
agrees that these rates of return shall not be
achieved by increasing the fuel input subsidy. It is
further agreed that any increasc in fuel costs shall
be immediately reflected by commensurate increase

in tariff areas.

Grantee shall assure adequate long-term financing

for EEA's expansion program which has been authorized
and modifications and additions to such program,
Within two years from the date of this Agreement,

the financing so provided will Le divided between
equity contributions and loans in such a mannexr

that after the completion of loan transactions the
debt to equity ratio will be no greater than 1.5:1,

Grantee shall (i) cause its agencies to pay EEA all
amounts owed to it by these agencies for electricity
sales through 1977; (ii) agree on measures to reduce
the outstandings to not more than the equivalent of
3 months' sales by September 30, 1979; and (iii)
agree to cause its agencies in the future to pay EEA
all amounts for electricity sales that are outstand-
ing for more than 3 months,

The GOE agrees to hold periodic consultations with A.I.D.
concerning fuel pricing as it relates to the power rate.

The Grantee shall provide evidence of a plan relating
to the distribution of shares in the seven distribution
companies of the EEA.
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The EEA shall take appropriate steps to implement
modifications and improvements in its existing
accou.. ing system. Such improvements shall be
based, «t least in part, on recommendations of
the zonsulting firm under contract to study EEA's
accounting system,

EEA covenants to prepare and to submit to AID by November
1 of each yecar, a provisional forecast of operating
revenuces, operating expenses and rate of return for the
nexlt succeeding year, a statement of the tariffs and
assumptions underlying the forecasts, an aging report

of accounts receivable from major accounts, and a
statement of the measures proposed, if any, to produce
the annual return provided for above, and to furnish

to AID all such detail as AID may reasonably request,

For the purpose of this section

a.

the annual return specified above shall be calcuiuted
in respect of each fiscal year, by using as the de-
nominator the average current net value of the fixed
assets of EEA in service at the beginning and at the
end of each such year, and as numerator the net
operating in:ome of EEA for the same year;

the term "current net value of the fixed assets of
the EEA in service" means the gross value of EEA's
fixed assets in service less the amount of accumu-
lated depreciation, both as valued from time to time
in accordance with consistently applied appropriate
methods of valuation or revaluation acceptable to
AID; and

the term "net operating income" means gross reve-

nues from all sources less all operating expenditures,
including expenses of administration, adequate main-
tenance and taxes, or any payment in 1li:u of taxes,
and adequate provision for depreciation, but excluding
interest and other charges on debt.
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'DEPARTMENT OF STATE T'o""'?"
AGENCY FOR INTERNATIONAL DEVELOPMENT ’
WASHINGTON. D. C. 20523

OFFICE OF
THE ADMINISTRATOR

PROJECT AUTHORIZATION
AND REQUEST FOR ALLOTMENT OF FUNDS

PART II

Name of Country: Arab Republic Name of Project: Shoubrah El Kheima
of Egypt : Thermal Power Plan:

Number of Project: 263-0110

i Pursuant to Part II, Chapter 4, Section 532, of the
"Foreign Assistance Act of 1961, as amended, I hereby authorize
a Grant to the Arab Republic of Egypt (the "Cooperating Countxry")
of not to exceed One Hundred Million Dollars ($100,000,000) (the
"Authorized Amount"), to assisi in financing the foreign exchange
costs of goods and services required for the project as described
in the following paragraph.

The project consists of the engineering, design and con-
struction of a 600 megawatt thermal power plant at Shoubrah E1
Kheima in Cairo, Egypt (hereinafter referred to as the "Project").
The funds authorized herein will be made available to the Egyptian
Electricity Authority (EEA) to carry out the project.

The entire amount of the A.I.D. financing herein authorized
for the Project will be obligated when the Project Agreement is
executed,

I hereby authorize the initiation and negotiation of the
Project Agreement by the officer to whom such authority has been
delegated in accordance with A.I.D. requlations and Delegations
of Authority subject to the following terms and covenants and
major conditions; together with such other terms and conditions
as A.I.D. may deem appropriate:

a. Source, Origin and Nationality

_ The source and origin of qoods and the nationality of
suppliers of goods and services shall be the United States, ex-
cept as A.I.D. mav otherwise agree in writing.



b. Conditions Precedent to Disbursement

(1)

Prior to the first disbursement or to the

issuance of any commitment documents under the Project
Agreement, the Cooperating Country shall, except as AID may
otherwise agree in writing, furnish to AID in form and
substance satisfactory to AID:

(2) An Opinion of the Minister of Justice or

(b)

(c)

(d)

(e)

(2)

of other counsel acceptable to AID that
the Gran’ Project Agreement has been duly
authorized and/or ratified by, and executed
on behalf of, the Cooperating Country and
that it constitutes a valid and legally
binding obligation of the Cooperating
Country in accordance with all its terms.

A statement of the names of the persons
authorized to represent the Cooperating
Country and EEA, and a specimen signature
of each person.

An acceptalile Contract for consulting
engineering services for the Project with
an organization acceptable to AID.

Evidence that the proceeds of the Grant
will be made available to EEA as a grant
contribution to its eguity capital.

Evidence from the appropriate Cooperating
Country entity that utilization of World
Bank air quality guidelines as project
criteria is acceptable to the Cooperating
Country and will not constitute violation
of Egyptian law.

Prior tc any disbursement or to the

issuance of any commitment documents under the Project
Agreement for any purpose other than to finance the services
of the consulting engineer, the Cooperating Country shall,
except as AID may otherwise agree in writing, furnish to

AID in form and substance satisfactory to AID:



(a)

(b)

(c)

(d)

(e)

Evidence of firm commitments from U.s.,
international, and foreign lending
institutions for provision of not less
than seventy (70) percent of all foreign
exchange funds required for the project,
aside from those funds provided by the AID
loan, on acceptable terms.

Evidence that local currency financing

for the Project has been budgeted by the
Cooperating Countr, and will be available
for expenditure by EEA through establishment
of a special fund (to be replenished monthly)
adequate to meet at least thiree months'
expenditures on the Projec’, pursuant to a
cost estimate made by the Consulting
Engineer and approved by EEA.

Evidence that satisfactory arrangements have
been made by Governmental Agencies involved

in the Project to carry out, operate, and
maintain the Project as planned, including
evidence of the ownership of availability of
the plant site on Shoubrah El Kheima, or some
other site acceptable to AID, for the purposes
intended.

Evidence that the Cooperating Country has
taken all steps necessary to ensure that
adequate supplies of fuel for the power

plant to be built under this Project will

be made available on a continuing and timely
basis; and that the Cooperating Country shall
provide for the building of additional fuel
pipeline facilities as and when they become
necessary for Project purposes.

Evidence that the Project has been designed
and shall be built and operated in a manner
which shall ensure that ultimate sulphur diox-
ide concentration levels resulting from

the Project dc not exceed 1,000 ug/m3 24-hour
peak and 100 ug/m3 annual average.



(£) Evidence that the Cooperating Couvntry has
formulated and is prepared to implement
a firm plan, including but not limited ,to
tariff increases, which will allow EEA to
meet the required minimum rates of return of
5 percent in 1980, 6 percent in 1981, 8
percent in 1982 and 9 percent in 1983
and thereafter, and that such a plan will
evidence that these rates of return shall
not be achieved by increasing the fuel
input subsidy.

c. Covenants

The Cooperating Country will be required to
covenant as follows:

(1) The Cooperating Country and EEA shall
cooperate fully with AID and other lenders/donors to assure
that the purpose of the Project will be accomplished. To
this end, the Cooperating Country shall from time to time,
at the request of either party, exchange views through their
representatives with regard to the progress of the Project,
the performance by the EEA of its obligations under the Project
Agreement, the performance of the consultants, contractors and
suppliers engaged on the Project, and other matters relating
to the Project.

(2) The EEA shall be required to provide
qualified and experienced management for the Project, and shall
train such staff as may be appropriate for the maintenance
and operation of the Project.

(3) The Cooperating Country and AID agree to
establish an evaluation program as part of the Project. Except
as the Cooperating Country and AID otherwise agree in writing,
the program will include, during the implementation of the
Project and at one or more points thereafter: (i) evaluation
of progress toward attainment of the objectives of the Project;
(ii) identification and evaluation of problem areas or con-
straints which may inhibit such attainment; (iii) assessment
of how such information may be used to help overcome such
problems; and (iv) evaluation, to the degree feasible, of the
overall development impact of the Project.



. (4) Except as AID shall otherwise agree in
writing:

(a) The Cooperating Country shall ensure that
EEA will promptly take all such action as
shall be required to provide in any fiscal
year after 1982 an annual return on the average
of the current net value of the fixed assets
of EEA in service at the beginning and end
of the fiscal year concerned at a rate of
not less than nine percent (9%).

(b) In order to achieve the desired nine percent
(9%) rate of return by 1983 and thereafter,
the Cooperating Country shall ensure that
EEA agrees to take prompt action, including
but not limited to adjustment of tariffs,
if necessary, as shall be required to achieve
a minimum five percent (5%) rate of return
in 1980, six percent (6%) in 1981, eight
percent (8%) in 1982 and nine percent (9%)
in 1983 and thereafter. The Cooperating
Country further agrees that these rates of
return shall not be achieved by increasing
the fuel input subsidy. It is further
agreed that any increase in fuel costs shall
be immediately reflected by commensurate
increase in tariff areas.

(c) The Cooperating Country shall assure adequate
long-term financing for EEA's expansion
program, which has been authorized and for
modification and additions to such program.
Within two years from the date of the Project
Agreement, the financing so provided will
be divided between equity contributions and
loans in such a manner that after the com-
pletion of loan transactions the debt to
equity ratio will be no greater than 1:5:1.

(5) The Cooperating Country shall hold periodic
consultations with A.I.D. concerning fuel pricing as it relates
to the power rate.

(6) The Cooperating Country shall provide
evidence of a plan relating to the distribution of shares in
the seven distribution companies of the EEA.



(7) The Cooperating Country shall ensure that
EEA takes appropriate steps to implement modifications and
improvements in its existing accounting system. Such
improvements shall be based, at least in part, on recommendations
of the consulting firm under contract to study EEA's accounting
system.

(8) The Cooperating Country shall ensure that
EEA prepares and submits to AID by November 1 of each jear,
a provisicnal forecast of operating revenues, operating expenser
and rate of return for the nekt succeeding year, a statement
of the tariffs and assumptions underlying the forecasts,
an aging report of accounts receivable from major accounts,
. and a statement of the measures proposed, if any, to produce
the annual return provided for above, and to furnish to AID
all such detail as AID may reasonably request.

For the purpose of this covenant (8):

(a) The annual return specified above shall be
calculated in respect of each fiscal year,
by using as the denominator the average
current net value of the fixed assets of
FEA in service at the beginning and at the
end of each such year, and as numerator
the net operating income of EEA for the
same year;

(b) the term "current net value of the fixed
assets of the EEA in service" means the
gross value of EEA's fixed assets in service
less the amount of accumulated depreciation,
both as valued from time to time in
accordance with consistently applied appro-
priate methods of valuation or revaluation
acceptable to AID; and

(c) the term "net operating income" means gross
revenues from all sources less all operating
expenditures, including expenses of administration
adequate maintenance anc taxes or any payment
in lieu of taxes and adequate maintenance
provision for depreciation but excluding
interest and other charges on debt.

!

d. Other Terms and Conditicns
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The Project Agreement will be subject to such other
terms and conditions as A.I.D. shall deem appropriate.

R
( \/ ) H
~ s

‘! N . L T —

Alexander Shakow~
Acting Deputy Administrator

Date /
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"ANNEX C

CERTIFICATION PURSUANT TO
SECTION 6ll(e) OF TEE

FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Donald S. Brown, the Director for the Agency for International
Development in Egypt, having taken into account, among other things,
the maintenance and utilization of projects in EZgypt previously
financed or assisted by the United States and technical assis-

tance and training planned under this Project, do hereby certify
that in my judgment Egypt has both the financial capability and
human resources capability effectively to maintain and utilize the
capital assistance to be provided for the engineering and

construction of a 600 MW Thermal Power Plant at Shoubuah El Kheima
/_/

in the city of Cairo, Egypt. G
,

l. " /1‘ /1 N
..“...4Z2?%7.:'1C~?cf~f .

Tonalda S§. 3rown
Director

.ghﬁ 2§L/?77“-
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GENERATING STATIONS TN SERVICE
178 & 1982

Number & Ncminal Net Caparility 2

Station Size o Units (MV) Ené of Vezr (My)

_ 1975 1 7Tos3
Steam
Cairo West 3 x 87 165 261
Cairo South 4 x 60 150 240
Calilro North 2x30+ 1x20+ 2x 10 64 36
El Tebbin 3 x 15 ' 33 45
Talka 3 x 12.5 + 3 x 30 A . 117 “117
Demarihour 2 x 15+ 3 x 65 200 225
Karmouz 4 x 16 22 0
£l Siouf 2.x 26.5 + 2 x 30 45 113
Assiut 3 x 230 78 a9
Suez (o0ld) 4 x 25 45 - 100
£r E1 Dawar 3 x 110 . 4 - 110
Cairo wWecst 1l x 87 - 87
Abu Qir 4 x 150 - 600
Ismailia 2 x 150 - 300
Suez (new) 2 x 150 - 300
Total Steam 9l1¢ 2884
Combustion Turbines

El Max 2 x 14 22 22
Suez 1lx 17 17 17
Ismailia 1 x 22 22 22
Cziro North 1l x 22 22 22
Port sSzid 2 x 23 44 44
Fay Unm 1l x 22 22 22
Eelwan — 120 120
Talkha — 192 192
Tahxir Matamir 1l x 23 23 22
deliovolis 3 x 12.5 37 37
Rarmouz 2 x 12.5 25 25
21l Tedbin 2 x 25 - 50
Cairo =ast 2 x 25 - 50
Tcotzl Cormbustion Murhines 546 845
yEich Dam (1) 12 x 173 | 122832 13z
‘Aswan Dam (2) | 7 x 46 - 2 x 11.5 | 182 123
Tctal Evdro l l3¢3 P 1784
Total Svstem , 3031 ! 52353



http:Turbn.es
http:STATIO.NS

AlNES G/2
Notes:

(1) Based on usadle capability at time of system peak
lo:sé considering water availability.

(2) Based on minimum water availahility and reguire-
ment to regulate river ZIflow.
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Ml oe o
EOTOTIAN TECTRITTTY ACTIORTTY

SEOTIZAE T XA TIERMAL POWER PROJECT

load Forecasts

Main Torepcase Low Forecast igh Taovecass

Tear = = = [ ) o
1978 2,532 15,529 2,500 15,331 2,565 15,727
1979 2,830 17,638 2,763 17,283 2,396 18,113
1980 3,152 15,902 3,651 19,267 3,252 20,537
1981 3,438 2°.,881 3,305 21,048 3,567 22,714
1982 3,804 24,159 3,637 23,098 3,971 25,220
1983 4,217 26,561 4,011 25,260 4,624 27,862
1984 4,648 29,155 4,400 27,595 4,897 30,715
1985 5,151 32,172 4,853 30,310 5,449 34,034
1986 5,619 34,947 5,275 32,808 5,943 37,087
1987 6,151 37,990 5,756 35,547 6,547 40,434
1988 6,738 41,316 © 6,285 38,540 7,181 44,093
1989 7,384 44,956 6,868 41,816 7,900 48,097
1990 8,093 48,920 7,508 45,384 8,694 52,547
1991 8,753 52,523 8,104 48,627 9,417 56,510
1992 9,457 56,333 8,739 2,056 10,190 69,70
1993 10,223 60,549 9,430 55,760 11,031 £5,22%
1994 11,050 64,853 10,27 59,724 11,838 70,073
199¢ 11,945 69,582 10,982 63,980 12,922 75,275
1396 12,916 74,678 11,859 68,566 13,989 §0,881
1997 13,367 80,139 12,806 73,481 15,143 86,888
1998 15,103 85,5877 13,828 73,735 16,387 82,310
1999 16,333 92,287 14,940 84,414 17,743 100,251
MJ figuves * paximem demand

Gh figures =

MazTea 1379

net generatiocn
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Descrizsion of WAS? Progres
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i

.. i

The Wien Autcmacic System Planning Package (WASP) consists of six i::§
relaced compuzer code modules developed to meet the needs of the iztecmational
Aromic Agency's Market Survey for Nueclear Power in Developing Countzies. It &

designed to f£ind the econonically optimized generation expansion programs for o
eleczric power syscem within user specified comstTaints. : ‘

The econcoic erizezion used for optimization is the present worth of
the total cost stTeZd Zor the period simulated, in this study the period Ircm
197§ through 1999. This cost stTean inecludes a salvage value credit for the
regaining life ci plants s=11] in service at the end of the stucdy period.

WASP uses a probabilistic estizmation of reliabiliry and production c:
and the dyumanic prograzming merhod of optimizatiom. System load data are prot
{n the form of system peak and mathematical represeataction of the load duratic:
.for up to 12 periods per year. :

Capital costs are inputted in the ferm of total cost of the time thc
plant is commissioned, including interest duri=g comstruction. The program ot
deducts the inrnerest during cepstruccion and spreads rhe remzining cepmstructic .
costs over the comstruction period in accordance with a predetermained schedulc

of expenditureas.

Using the probabilistcic relizbility computactions and the iapuctted
veliabilicy requirement, expansion PrOgTE=S gsing all combinations of availzsb:l:
alrermative gezmerator jmgezllations are deterzined within the comstraint of
speci fied maximm and minimm seliabilicy. Each expansion prograz Is then cco-
using the probabilistic production cost prograd and the capizal cost proceduTr:
and the total cash flow streax deter=ined. vis eost stream is converted to T
presect worth using an {aputtad discount Tate and the expansion progTams are
optizmized by a dynamic progTazming teckmique and ranked ia the order of least
present worth of the total cost stTezm. Data for a specified number of exoo
progTa=s are then outputted ia accordance with that ranking.

The progzam can also be used to determine the preseat worth of the
arnual cosT stTeanm, usin the same computazilon of procedure except omdeeing i
selecricn of alzarzative expansion PITIEIARS, by suiczble Iaput cont=ols.
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OF ° R
POWER STATIONS A
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INSTRUMENTAT{ON MECHANICAL ELECTRICAL

OPERATIONS ADMINISTRATION MAINTENANCE MAINTENANCE MAINTENANCE

SUPERVIBOR . SUPERVISOR SUPERVISOR SUPERVISOR |. SUPEAVISOR

ASSISTANT

- OPERATIONS . :

SUPERVISOR ADMINISTRATION INSTRUMENTATION MECHANICAL ELECTRICAL

PERBONNEL PERSONNEL PERSONHEL PERSONNEL

SHIFT EFFICIENCY/ woRkswor |° . BUILDING
SUPERVISOR CHEMIST TEST ENGINEER PEASONNEL '::'.'::‘c::l_

OPERATIONS 3 ASSISTANT :F‘;g{mz /
PERSONNEL CHEMIBTS T8t ENGINEER

NOTE:
SEE SHEET 2 FOR PERSONNEL REQUIRED

STATION ORGANIZATION
SHOUBRAH .EL KHEIMA

T/X XTLIY
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ZCYITIAN SLECTRICITY AUTZORITY

SZOUSRAE II IE=DM4 TEERMAL POWER PRCJECT

Notes and Assumpetions for Fi=ancial Forecasts
N A. General

Formacion of DistTibutien Companies Since the distrisuticn com-
panies have not sctazted operationy, and most maztars concerzing their cpera-
tisns are still wmclear, the finamcial foracasts assume continuancs of the
present stazte of 3ffairs. .

3. Income Statsment

1. Sales of Zleetricity have been based o%infomtian furaished by
ZZA and its consuliants as subsequently mnd:'..fiedﬂ@n} the Bank. The forecasts
assume ammual kiWh sales groweh of 14.9%7 in 1978,"'14.6% in 1979, 13.12 1in 1980,
10.62 12 1981, 11.0Z ia 1982, 10.6% in 1983, 10.4% in 1984, 10.3% in 1985 and
8.6% in 1986. Avarage revenue per umit sold is based om actuals for 1978

and assumed average tariif imcreases of 4027 effeczive July 1, 1979, 302 from
January 1, 1981, 25X fzom January 1, 1982, 25Z from Japrary 1, 1983, 32 fzom
Jaguary 1, 1984, 153 from Jamuazy 1, 1985 amd 4% from Janpazy 1, 1986.

2. .. Cormection and Maixtenznce Charges are assumed to iacssase by the
same pezcentiges as ammual kih sales of electricity. Maintemance charzes
aTe based cun forecast sales 2o mumicipalities in LWhs ac 1.5 milliemes

per Wh. .

3. Ocher Overazing Revenues ars assumed to increase by the same' per-
cemtages. as aonual kiWh sales of elact=icity.

4, Fuel and Lubricancs are based on estimates of gemeraciom f=em
steam I3 and combustigm fuThines using fuel pricas and heds rares as
e 1 o !

fallows:

(1) Tuel Pwicss:

Diasel Zuel -

12 24.5C =zu (scmbustism sushisas)
fuel ¢l - LT 7,30 =z (stasm csuzhizes)
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(2) Eaeac laces:

Cambus=ion tushines - 15,475 3tu = 1 kiWh
'Srean ‘Te=bines - 12,867 3tu = 1 kdh (1978)
- 12,000 3cu = 1 kWa (1579)
11,000 3tu « 1 kiWk (1980 and theresfzer)
S. Salg~ies and Wages are based oo ZZA's 1977 salaTies and wages

escalaced by 15% each year ch=ough 1986. So specific incraases in scaff
irs assumed since EEA is ovesstaffed nov and its present staff will be adequace
through 1986. .

6. Purchase of Materials and Services and Other Ooveracing Zxdenses
are assumsd to inc-ease roughly in propertion to the increase in net fixed
assecs in service.

7. Depreciation is computed at am zverage acnual rate of 3%/a of che
gooas fixed assecs in service at the begimning of the vear.

8. Nen-Operating Income (Loss) is based om the average of actual nom-
operacting izcome and expense 10T tle yeals 1973 chrough 1977.

9. Tacerest is calculated at the vate of 5Z/a om all loams from the
Minigery of Fizmancs. Incerest on all exiscing foreign loans is based om
ETA's accual caleulacions. All new borTowing from the Miaistry of Finance

{s assumed to be at an average interest rate of 5%/a and future foreign
borzowing except the identifled lcans, e.g., I3RD, EIB, ets., for whish

the spacific rates would apply, is assumed to be zt 8% (for presently com=-
misced gemerating plancs) and 8-1/27 (future expansion facilisies). Intezest
has been added to comstzuction costs at 6.5% iz 1978-79, 7.5%7 in 1980-82

and 8.5%7 in 1983-86.

B. Balance Sheet . '

1o. GCross Fixed Assets in Service are valuad at hiscorical cest through
1977. They have been ravalued as of the begimming of 1978 using the con-
sulczncs' valoatiocn of LE 601 million for gross fixed assecs and LE 199 million
for acecmulated depreciation. Thersafzer, they have been revalued in alcer-
nats years, i.e., as of the end of 1979, 1981, 1983 and 1985 assuming an
average amnual price incTease of 7.53.

. Tovenzories aze based on IEA's actuals as of 1977-end and are
es=<marad CO ioccease rToughly in lime wish the imcTease Iz ael fized assects
in service,

pRH iczcu==s Recsivables The Izrecasts assuxme wecaivaplas o be tle
aguivalams ol tiTae wcmzi4s' salas iz 1382 andé shezazalter.

13. Jeserves aTe incTaased each year by conITibullcns secaivesd Izcm
the Mizds==v of Zousing and econstmucsicn, Yiaiserr of Timance and gTamts
by CTSald.
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4, Assoumcs Pavable and DefesTes lLiabilizies 2re estizazed each yeas

on the basis of aznual capizal expendicures and cash operating expenses.

1s. Coustmers' Desosizs ars assumed =o inc-ease in ling with the inc-easas
in kWh sales of elscc=iciczy.

D. Sources and Apolications of Funds

16. Conzzibutisns from the Mindigrry of Bousing and Reconst=uetion and
Miaisery of Fizance aTe based on EZA's S5-Year Plan estizartes.

17. CSAID Grants of $§127.8 milifon ($100 milliom for the Projecs a.nd the
"rTest ‘for-others) are sesumed. Disbursements are based on USADD estizaces
fusmished to the Bank.

18, 3orrowiass All foreign borrowiags ars comverted to Egyptian pownds
using che parallel maxkat rate of exchange of LT 1 = USS1.44. EZA's planmned
borTowing progza= has been adjustced to meet the needs of the comstruction
progTam as revised by the Bazk and takimg inco account EEA's incermal cash
generation and expected grants.

19. Construction Reguirsments are based on ETA'S estimares as revised
by the Bark and escalated using the following percentagss for price comtin-
gencies corTesponding to expectad comditioms in Egzyps:

1978 1879 1980 1981 1982 1983-1986

Equipment 7 6.5 6 6 . 6 , 6
Civil Works pL 15 1 14 13.5 13
20. Amortization of long-Term Debt Miniscry of Finance loans are

assumed Tspayable over 12 years aizer 3 years' gracs. Amortization of other
existing foreign loans is based cn ZEA's caleulatiors. :



1.

2.

b.
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SGTPTIAN TIECTRICITY AUTIORTTY

SEQUBRAE EL KEEIMA TESRMAL POWER PROJECT

Comnarison of Altermatives
Technical*snd Econcmisc Assummtions

Ecomomic Tife of Facilicies

...Bydeopower Plant 50 veacs
Corventional Steam Generating Plant 30 vears
Nuclear Generating Plant , 30 yeacs
Combustion Turbine 20 vears
Transmission . 4Q yeaxs
Distzibution ' 30 years

Generacing Resarve

202 of Syster Peak Demand.

Svecific Fusl Cousumption

Conventional Steam Turbiae 11,000 32u/kWh
Ceombustion Turbiae 15,475 Beu/kWh

Cavizal Cos:ts : '

Combustiecn Turbine Staticn (4x75 MW) EE 236/%xW (imel. L.d.c.).

Fuel Costs

Interzal prices of petToleum produess in Egypt, which are comcTolled

by the Geverzment, are below world price levels. For the econcmic analysis,
however, the Televant costs are the opportunisy costs {.e. the export value, siace
the alcarmative to inrzesmal use is export. Accordingly, the economdic analysis
was based on the £.0.b. values of :he praducts at the tizme of appraisal, whizh
are as follows: .

Mazous US§75 (X 354)/tom N
Gas 011 o TSSi20 (IX 86)/tom '
Xazosene TSS130 (EE 33)/cex

The delivery cssts for =azous to the possisla staam scation sizae ast Sues

JeTe laken 3s neglizZible, sincs the Iuel would be supzliad Srom the Sues refinesy
SaTough an existiag pireline.
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Tor the Ain Soukhna sice the estizated delivery cos: for mazour was

caken as USS0.50/ton and for Shoubran I Zheima as USS2/tonm, based on informacion
suppliad by the Zgyptian GeneTal Pecroleum Corporatiocsn.

This rasulczed in cthe following fuel costs per kWh generated:

Stexm Stz=ice (the Prodeet)

At Sue=z 15.5 milliemes/kWh
AL Aip Soukhna 15.6 milliemes/kWh
At Shoubrah El Kheima 15.9 mtlliemes/kiWh
Combustion Tuzbine .33.0 milliemes/kWh

For the anuclezr power sctations included in the long~-ter= development

progzam the following fuel costs were adopted by the comsultants:

6.

8.

9.

ES/millionm Btu

600-24 Tnit 0.342
900-W Unic 0.315

Operaticn and Maiar~erance Costs

Steam Gemerazing Plant 1.86 milliemes/kWh
. Transmission 1.53 of capital costs
{ DiscTibution % of capital costs

Toreiga Ixcharge

EE1 = TUSSL.40

Oovorcenicy Cast of Canitcal

102

Unskilled Labor

Sizce there is heavy unemplovment and undersmplovment of umskilled

labor iz Ig7pe, tais was valued at 50% of i:s 3zomey wages Sor zhe aconcmic analys:
Coskilied labor was assumed to Tspreseat the following provorticns of comstouc-

zicn 2ests! o

Sceam Senmezaziaz Planc 308 ol lceal gests

Trzasmissisn 13X 93 zotal 22sts

Digc=ibusion 253 of =otal eosts
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SCTOTIAN T=Co2ICooy ACTEZORITY

SEOUBRAR II K=TIMA TE=XMAL POWER PROJZCT

Compazision o;.' Alrernacives
Sensizivicy Tescs

Equalizing Discount Rate

€4)
Base Case 17.4
Capiu;l Costs 20X Higher 15.7
Capizal Coscss 203 Lower 19.5
Fuel Costs 20X Eigher . 19.1
Fual Costs 207 Lower 15.4
High Load Forecast 18.0
Low lLoad Forecast 16.7
Higher Ixchange Rate (EE 1 = USS§1.75) 19.2
lower Exchange Raze (EZ 1 = US$1.05) 15.1
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Degeription

Ceneration

Trunsmission

Distribution

General Plant

Studies, Research

and Trajulng

Total

Juue 1979

e
fe

e
Ft

EGYPT

EGYPTYAN ELECTRICITY AUTHORITY

SHOUBRAN EL KHETMA THERMAL POWER PROJECT
e o e AL RUWER TROJEGT

Powr Sector Development Program,

Summar

y of Escalated Costa,

(Thousands of LE)

1978-1986

1978 1979 1980 1981 1982 1983 1984 1985 1986 1978-1986
17,363 43,702 69,692 70,261 88,914 112,555 130,533 175,652 223,412 932,084
47,020 124,487 168,274 220,194 293,058 428,203 _ 523,871  611.266  705.401 3,127,774
64,383 168,189 237,966 290,455 388,072 540,758 654,404 786,918 928,813 4,059,858
15,287 17,489 21,405 28,710 36,660 45,198 52,940 61,927 77,112 356,728
15,490 15,953 17,524 30,576 29,108 32,677 34,074 37,831 42,340 255,573
30,777 33,442 38,929 59,286 65,768 77,875 87,014 99,758 119,452 612,301
67,896 89,386 105,584 132,058 165,018 198,973 244,094 285,395 330,493 1,618,897
23,471 25,191 23,622 23,932 28,108 32,948 37,045 40,163 43,407 277,887
90,367 114,577 129,206 155,990 193,126 231,921 281,139 325,558 373,900 1,896,784

4,139 3,807 4,324 5,011 5,564 7,336 8,525 9,634 11,189 59,629
4,254 6,209 6,831 7,490 8,317 9,226 10,076 10,838 11,988 75,229
8,393 10,016 11,155 12,501 13,981 16,562 18,601 20,472 23,177 134,858
2,311 3,473 4,010 4,572 5,220 6,099 6,891 7,787 8,800 49,163

- 807 857 908 958 1,034 1,034 1,162 1,232 8,054

2,311 4,280. 4,867 5,480 6,178 7,133 7,987 8,949 10,032 57,217
106,996 157,857 205,015 240,612 301,476 370,161 442,983 540,395 651,006 3,016,501
20,235 172,647 217,108 283,100 365,549 504,088 _ 606.162 _ J0L.260 804 368 3,744,517
197,231 330,504 422,123 523,712 667,025 874,243 1,049,145 1,241,655 1,455,324 6,761,018

1538
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EGTPT

EGYPTIAN ELECTRICITY AUTHORITY

SBOUBRAE EL KEEIMA THERMAL POWEIR PROJECT

-

Return on lovestment

1. The specific technical and economic assumptions used for the
calculacions, where they differ from those used for the leasc-coust analysis
(Aonex CC ,, are summarized below. .

A. Costs .
2. The basic cost data for che Shoubrah statiom (3x300 MW),plus asso-

ciaced transmission and discribution facilicies were taken from Annmex DD .
The transmission component includes, in additiom to the specific traasmission
facilicies forming par:t of the Project, the time slice of EEA's transmission
investment program related to Shoubrah, i.e. the items shown in Annex DD

as "1984 and 1985 projects™, plus part of 1986. Similarly, the parts of
ZEA's discribucion invescment program associated with Shoubrah's cutpuc

vere idencified as the 1984 and 1985 projects, and part of the 1986 projects,
shown in AnnexDD , iscluding the rural electrification program for 1984 aand

1985. The foreign exchange rate used was LE 1 = $1.40 6n foreign exchange costs.

3. Tor calculating the rate of return the capital costs were,adjusted
by shadow pricing the unskilled labor ocmponents at half the financial cest.
The unskilled labor componencs were assumed to represent the followving propor=
tions of the capital costs:

Shoubrah El Kheima Statiom 302 of local currency costs
Transmission 152 of cocal costs
Distribution 253 of total custs

Fuel Coscs

4, Ffor the ecomomic calculatiocn it was cecessasy.to use the cpperiunity
costs of fuels, based on export values, Ticher taan the currenc domeszic prices,
as sez by the Govermmenc. These are shown below, Iogether wiza the domestic
srizes Zor ccmparison (gas 9il and kerosene aTe included, sincde Shoubwan's
hepesizs iaclude reducad domsumpcion of these Zuels tazough subsctitusion ol
Shoubran sufduz): '
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Milliemes/kWh
LE/ton Generated (Net)
_ Mazout = Opporsunity Cuit L1 15.9 /1
- Dcmestic Price 7.50 2.2 /1
Gas 0il =~ Opportunity Cost 86 Combustion Turbine 33.0
Diesel Sat 21.9
- Domestic Price 24.60 Combustion Turbine 9.5
Diesel Set 6.3
Kerosene = Opportunity Cost 93 ‘ -
- Domestic Price 32.30 '
/1l Shoubrvah £1 Kheima.
Overazion and Maintesnance Costs
S. The following O & M costs were assumed:
Generiatioen ' 1.857 milliemes/k¥Wh
Transmission ‘ 1.5 of capizal costs
Discribution 22 of capital costs
Project Supoly
6. It was assumed that the Shoubrah El Kheima station would operate

-3t an-seTage load .faccor of 80% in the pericd 1986-1999, generating 6,300 GWh
p.a2. (for 1985, the first year of operation, an output of 3,150 Gwh was
assuw.d).

B. Benefits

Incremencal EZlectzicicy Siales .

7. The main bemefits ave the incremental supplies of electricity Lo

consumers ac-cibutable to Shoubrah. The Zorscasc total ‘sales Irom 1985 (when

the Projecs ccmes inco operacion) and subsequent yeaTs are shown ia2 Aanex
togecher with the corTesponding generacion required. Frem chis and Aanex P
whish shows the available generation ITocm the IZA svszam up o 1986, iz

is possible %o decive zhe cumulative anzual inc=smeazal sales acd generacica

:z be =ec by Shoubrah, and these tocal Zigures were thenm allocated proTata oy

sousumer categories (Zzom Anpex M ) as Zoliows:
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lacremental Zlecsricizv Sales and Gcne:a:ggg

bv Consumer Ca:egories

GWh
1985 1986 1987-1999
Required Required Required

Sales GCeneration Sales Genmeration Sales Generation
Indusczy (General) 522 $93 985 1,119 1,065 1,210
Industry (Large) 1,029 1,169 1,919 2,181 2,050 2,330
Residential/Commercial 986 1,120 1,960 2,227 2,174 2,470
Iscigation/Agziculture 42 48 87 99 96 109
General Pucpose 27 31 52 59 56 64
Govermment 3Suildings ‘49 56 94 107 103 il7
Total 2,655 3,017 5,097 5,792, 5,544 6,300

The incremental revenues acezibucable to the Shoubrah sales were culeulated

using the annual average projected prices derived from the i ; .
(Annex Y). ! financial projections

Fuel Savings

8. Part of the cutput from Shoubrah will result in savings in fuel costs
to the ecomcmy through the substitution of eleccricicy from the grid for octher, -
more costly energy sources. The consumer categories affected are Residential/
Commercial, Induscry (Gemeral) and Irrigaction/Agriculture. The fuel savings
were derived as follows:

(a) Residential/Commercial. The load forecast includes projections
of che oumper of consumers in :his category, from waich the new
cuscomers to be supplied as a2 Tesult of the Shoubrah were
derived, as shown below:

1983 1586 1987-39

Nev Residencial/Commezcial
Customers (cumulative), '000 482 959 1,044

Part of ché supply to these cousumers will be for lighting, for
which kerosene lamps would otherwise be used. Iz was counserva-
zively escimaced that kerosene consumption for ligh:iiag would
be 1/2-licer per consumer per day, oT lS_li:e:s/msu:h, and chat
the corvesponding elessricity consumption would de 15 ¥Wh/moath.
The csmparative aanual fgel coscs, and cesul:iing saviags, per
cuscsomes ave as folliows:
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Cast, L=
Kerosene 13.3
Eleczzicicty 2.9
Savings . . 10.4

(b) Induscry Gemeral. No data are available on the extent of autec~
generation ua this category, which covers both medium and small
induscry, nor om the type of aurogeneratioa, i.e. diesel or
staam. In the absence of precise data, it has been assumed
that, iZ supply vere not available from the gcid as a zesult
of Shoubrah,cne third of che zequiced generation would come
feom industsy's own diesel sets ac a hignher fuel cosct. The
comparative figures are as Iollows (based on the cpportunity
costs of fuel): ’

Fuel Cost
Milliemes/kWh

Supply fom Shoubrah T 15.9
Autogeneratiocn (Diesel) 21.9

Savings 6.0

(e) Isrigatiom/Agziculture. Supply from the gzid actribucable to
Saoubran would replace diesel pumping, for waich the same
savings in fuel cost are assumed as ia the previous case.

9. In addition to the above, there would alsoc be fuel savings through
the subscitution of generation from Shoubrab in cthe firse two years of its
operation for gemeratiom Irom plant with higher incremeatal fuel coscs. These
savings will occur ia the years 1985 and 1986,vhen che full outpuz of Shoubrah
is not required to meet incremental electricity consumptiom, but wnex econowic
dispatching will cause it zo be operated up to its full availability, displa-
cing ocutput from higher cost combustion turbines. This replacement generation
was derived as follows:

1985 1986 1987
Incremeptal 24 Sales, Gwh 2,533 5,097 7,775
lequired IacTemencal
Generazion, GWwH 3,017 5,792 8,835
drojecz Capabilisy, Gwn 3,150 5,300 6,300
eplacemenc Genmeracita, GWh 133 508 -

“he Tesulting savings were valued at the diffecenca becween the Zuel cast ¢
gene-acion by combuscism turbines and bY Shoubran (i.e. 33 milliemes/Xih
lags 15.9 =illiemes/xWh).
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Other Beneiiczs

10. Other benefiss comprise the following items:

(a) a stammp tax of § milli:mni/kﬂh.ﬁtid by all residencial
consumars. For this purpose residential comsumption

was estimated to comprise 75 of sales in the residencial/
coamercial category; "

(b) a radio license fee of 2 millieres/kWh by resideacial
consumers in Cai=o and Alexandria, and of | millieme/kWh
by comnsumesrs outside Cairo and Alexandria, om che fizst
45 xWh/month. Since it was pot possible co idenmcify
the Cairo/Alexandzia and octher resideatial cousumers
sepazately, 2a average value of 1.5 milliemes/kWh was
assumed; A .

(¢) cemnection charges payable by new residencial consumers.
These range from LE & to LE 24, and an average value of
LE 10 was assumed. The new customess to be served by
the Project were estimaced at 362,000 in 1985, 357,000
in 1986 and 64,000 im 1987; and

(d) an ammual contract cenewal fee of LZ 0.3 payable by
resideatial consumers.

Rare of Returan

i1. The resulting streams of costs and benefits are shown in the actached
table. The rate of zecurn was found to be 7.83. This result was teszed for
seasitivity 6 variacioms in capital costs, Iuel costs, load gzowth and value
gf foreign exchange. The results are set out in the atzached table op pg.7 of
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SHOUBRAH 1L KHEIMA TEERMAL POWER PROJECT

Costs, Benefits and Rate of Returm

. Sensitcivity Tests

3ase Case

Capital Costs 10X Bigher

Capital Costs 10X Lower

Fuel Coscs 10X Higher

fuel Costs 105 Lower

Bigh Load Forecast

Lov Load Forecast

Higher Exchange Rate (LE 1 = US$1.75)
Lover Exchange Rate (LE 1 = US$1.05)
Electricity Sales Revenue 10X Higher
Eleczricity Sales Revenue 10Z Lower
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Costs, Benefits and Rate of Raturmn - BEgTANAWABL

Sensitivicy Tescs

Race of Return

(Z
Base Case 7.8
Capical Costs 10X Eigher ‘ 7.0
Capital Casts.loz Lover , | 8.8
Fuel Costs 105 Eigher 6.6
Fuel Costs 102 Lower : 9.0
Bigh Load Forecast 7.9
Low Load Torecast 7.6
Eigher Exchange Rate (EE 1 = USS1.75) 8.8
Lover Exchange Racze (EE 1 = US$L.05) 6.1
Eleczsicicy Sales Revenue 107 Higher 10.0
Zlecericity Sales Revenus 102 Lower : 5.5

















