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EGYPT - ISMAILIA THERMAL POWER POJECT 

Suimnary and Recommendation 

1. Grantee: The Government of the Arab Republic of Egypt. 
The grant
 
application is attached as Annex A.
 

2. Grant Amount: $99,000,000 (Ninety-Nine Million Dollars). The grant

amount will be passed on to the Egyptian Electric Power Authority as a
 
contribution to the Authority's equity capital.
 

3. Executing Agency: The Egyptian Electricity Authority, a wholly owned
 
Government corporation.
 

4. Description of Project: 
 The project is the construction of a 300 MW
 
thermal power plant, to be located near the city of Ismailia iu the
 
Suez Canal Area. The project will form part of the U.S. assistance for 
the reconstruction and development of the Suez Canal Area whose pici~sl
cities. infrastructure and basic facilities, such as power. were extensi*ely
damaged during the longperiod of intermittent warfare. 

5. A.I.D. Representative View: 
USAID/Cairo has recommended authorization
 
of the proposed Grant; see Annex C.
 

6. Statutory Criteria; 
All statutory criteria have been satisfied; see
 
Annex D.
 

7. Recommendation: Authorization of a Grant in the amount of $99.0 Million
 
on terms and conditions as detailed in the Grant Authorization attached as
 
Annex B.
 

8. ProJect Committee:
 

NE/CD- Robert Bakley
 
GC/NE - Robert Meighan
 
SER/ENG - Jack W. Wright
 
NE/ME - Frank Gillespie
 
USAID/Cairo - Robert N. Bakley
 

John Callahan
 



1. INTRODUCTION
 

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

assistance to finance the foreign exchange cost of a 300 MW thermal power 
plant near the city of Ismailia in the Suez Canal area. The project was
 
evaluated, in part, by Sanderson & Porter, Inc. (S&P), a U.S. consulting
 
engineering firm prominent in the electric power industry. S&P's ser
vices were financed from funds available under AID's Feasibility Studies
 
Grant 263-11-003.
 

1.02 The project will form part of the U.S. assistance for the re
construction and development of the Suez Canal area whose principal cities,
 
infrastructure and basic facilities, such as power, were extensively da
maged during the long period of intermittent warfare. The reconstruction 
of the cities and facilities has been given priority by the GOE. Plans 
include the rebuilding and new construction of a number of industries and 
the construction of housing for the population returning to the area. 
A key element to the success of any program is the availability of elec
tric power. The 300 MW thermal power plant to be financed by this pro
posed grant will be a major element in ensuring this availability. Ad
ditionally, the plant will be incorporated into and form a part of the
 
national power grid which will allow Egypt more flexability inmeeting
 
the country's power requirements.
 

1.03 A large portion of A.I.D.'s program in Egypt is being directed
 
to the electric power sector. In FY 1975 AID authorized a $30 million
 
grant (263-12-001) for financing electric power distribution equipment
 
for the Suez Canal area which complements this proposed project. The 
grant is almost fully committed and manufacturing of most of the material
 
is in progress.
 

1.04 Other projects in the electric power sector proposed for FY 1976
 

financing include 300 MW of gas turbine generators to be installed at 

Helwan and Talka, two prime industrial areas and a National Energy Con
trol Center. The gas turbine generators will provide an economical short

term solution for meeting Egypt's immediate power requirements; and the
 

National Energy Control Center, once completed, will provide Egypt with 

the ability to effectively and economically manage its entire system.
 

1.05 Additionally, we are in the process of selecting consultants for
 

the study of the subtransmission and distribution systems in Cairo,
 

Alexandria and two provincial capitals. Concurrently the World Bank is
 

financing a study of other aspects of the power sector including manage

ment, organization, tariffs and finance. Work under the two studies is
 

being coordinated between AID and the Bank and each will have access to
 

the results.
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II. THE POWER AND ENERGY SYSTEM
 

A. Organization
 

2.01 
 Electric power was first introduced into Egypt in 1895. Through 1964,
the generation, tranumission and distribution of electric energy was in the
hands of a large nvmber of independent governmental and private organizations.
In 1964, the Ministry of Electricity was organized for the purpose of consolidating'

all individual electric generating facilities into one state-owned and controlled organization. The organization chart of the Ministry of Electricity

is shown in Annex F. 1.
 

2.02 In 1965 
a Presidential Decree was issued establishing the General
Egyptian Electric Corporation (GEEC) with authority to manage, operate and
maintain power stations and networks, and to construct new projects connected
with the production, transmission and distribution of electricity in all parts
of the country. While this Decree 
gave GEEC independent operating control,
GEEC lacked certain financial authority, especially the ability to formulate
its own budget, which was a part of the Ministry's overall budget.
 

2.03 In January 1976 the Peoples Assembly approved an act which established
Egyptian Electric Power Authority (EEA) as a successor of GEEC. 
This act gives
EEA broad power to completely manage its own affairs, including finance and,
with the approval of the Government, set tariffs which will assure EEA a
reasonable operating profit. 
The new act is included in its entirety as
Annex G. To date EEA has not implemented any changes allowed under the act,

organizationally or operationally.
 

2.0. 
 ERA is divided into four main departments comprising (i) Manpower;

(1i) Finance and Economy; (iii) Operations; and (iv) Study, Research and
Projects. Operationally, EEA is separated into five autonomous operating
zones, each with its own president. 
Each zone operates independently as a
separate electric utility with its own generation, transmission and distribution facilities and other normal power company functions such as billing,

collection and customer relations.
 

2.05 In addition to its utility operations, EEA owns three construction
companies (General Company for Electrical Projects, High Dam Company for
 
Mechanical and Electrical Projects and Misr Company for Electrical and
Mechanical Projects) which carry out most of GEEC's construction work in
addition to other work secured by competitive bidding. Each company
operates autonomously with its own Board of Directors. 
All profits revert
 
to EEA.
 

2.06 At present EEA has approximately 34,000 employees. EEA's organiza-.
tion chart is shown in Annex F.2. 



2.07 	 One other organization involved in the power sector is the Rural
 
REA was created in 1971 to supervise the
Electrification Authority (REA%. 


construction of electrical transmission and distribution facilities in
 

rural areas. After each rural construction project is completed it is
 

EEA for ownership, operation and maintenance.
turned over to 


B. Generation and Transmission
 

2.08 The existing power system in Egypt is divided into five inter

connected zones: Upper Egypt, Cairo, Alexandria, Lower Egypt and the
 

Canal Zone. The major generating facilities consist of the two Aswan
 

hydro plants, located In the upper Egypt zone, and a group ot thermal
 

plants near Cairo and Alexandria. In addition to the EEA-operated utility
 

plants there are a number of industrial companies with captive power plants.
 

These'captive plants total about five percent of the country's generating
 

capacity.
 

2.09 The total installed generating capacity (excluding the captive
 

plants) is 3,947 MW. The capacity of the hydro plants is 2,445 or 62
 

percent, the thermal plants 1,365 MW or 35 percent and gas turbine
 

generators 137 or 03 percent. The total nameplate rating, however, gives a
 

highly exaggerated value; available capacity from the units is slightly
 

over 2,000 MW. The reasons are:
 

a) High and Aswan Dams'- The hydroelectric power system
 
The High Dam
consists of the Aswan Dam and the 	High Dam. 


turbines discharge into the Aswan Dam reservoir that serves
 

as a regulating basin. The available electric energy
 

generation is constrained by the requirements that the total
 

discharge through the hydro system must be sufficient to
 

keep the Nile navigable and meet irrigation requirements.
 

The irrigation discharge is fixed by the Ministry of
 

Irrigation; reaching a maximum in the summer and a minimum
 

in the winter months during the dry season. The High Dam
 

reservoir is still being filled and will not reach its
 

final design level until 1983 or later. The maximum
 

energy output of the hydro plant will not be realized until
 

that time. The available useable output from the hydro
 

plants presently varies from a minimum of 900 MW in the
 

winter months to about 1,400 MW in summer months.
 

b) Thermal Plants - The existing thermal plants have a
 

firm capacity of only about 80 percent of their nameplate
 

capacity primarily because of their age and damage
 

received during the intermittent wars. Also, there has
 

been a lack of maintenance and spare parts during the pas.
 

decade due, to a shortage of funds.
 

Annex H lists the existing generating plants by zone, type and equipment
 

and shows both nameplace capacity and available capacity.
 



2.10 The main transmission system consists of 500 KV, 220 KV and 132
 
KV lines. The 500 KV lines transmit the power from the Aswan hydro

stations to Cairo. The 132 KV line physically parallels the 500 KV lines
 
and provides subtransmission for the Nile valley. The 220 KV lines
 
distribute power from Cairo to all other zones. 
And there is a subtrans
mission system consisting of 66 and 33 KV lines. The distribution system

has voltages of 11 KV, 6.6 KV, 3 KV and low voltage secondary service of
 
380/220 volts. Frequency is 50 Hz. The distribution system is old and
 
has not been fully maintained during the past decade due primarily to a
 
lack of funds. A schematic one line diagram of the entire existing
 
system is shown in Annex I.
 

2.11 Since the 500 KV lines are subject to outages because of insulator
 
flashovers due to sand combined with moisture from early morning dew, a
 
spinning reserve of 450 MW must be maintained in the thermal plants to
 
minimize the effects of the outages. These outages further reduce the
 
available generating capacity.
 

C. Load Characteristics
 

2.12 The current peak power demand from the zones for the peak load and
 
annual energy consumption is as follows:
 

TABLE 1 

PEAK LOAD AND ANNUAL ENERGY CONSUMPTION BY ZONE
 

Annual
 
Zone Peak Power Demand Energy Consumption
 

MW % TWh 2 

Upper Egypt 310 21.3 2.4 25.8
 
Cairo 594 41.0 3.4 36.6
 
Alexandria 192 13.2 1.4 15.1
 
Lower Egypt 232 16.1 1.3 14.0
 
Canal 122 8.4 0.8 8.5
 

Total 1450 100.0 9.3 100.0
 

The daily peak load occurs in the evening at 1800 hours in the winter and
 
at 2100 hours in the summer. The load curve for middle and upper Egypt is
 
nearly flat since the load is primarily large industries with a constant
 
demand. The power demand by different sectors of the eccnomy is industry

62 percent, municipal and domestic 29 percent and agriculture 9 percent

with the industrial sector growing at the fastest rate.
 

2.13 As firm generating capacity is about 2000 MW and peak power demand
 
is 1450 MW the system is barely adequate to meet demand considering the
 
reserve requirements for system stability.
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III. LOAD AND GENERATION FORECASTS 

A. G 

3.01 In 1974 EEA's Studies, Research and Projects Division completed 
a study entitled "Electric Power Needs in the Arab Republic of Egypt
 
1975-2000 and How to Meet Them" in w Ich several modern load forecasting
 
methods were used (e.g., the accumulative, sentiment, extrapolative and
 
correlation with GNP methods). Given, however, Egypt's recent past low
 
growth rate, attributable to the disruptions in the economy caused by
 
intermitten wars, and the planned accelerated expansion, none of the
 
methods were considered entirely satisfactory. In consultation with
 
A.I.D.'s consultant S&P, a modified method was devised. The following
 
sections explain the methods used and the resulting load forecasts.
 

B. Load Forecasts 

3.02 To forecast future load growth on a long-term basis, growth of 
Egypt's national cconomy and its related power demand were projected 
based upon experience in other developing countries with similar conditions. 
A high initial growth rate of peak load and energy demand is expected due 
to recent economic policy changes and as anticipated compensation for the 
low growth rates that prevailed during the war. It was therefore assumed 
that the laod will double in the first seven years after 1974, that is, 
that the cumulative annual growth rate for the period 1974 to 1981 wilL 
be 10.4 percent. It was then assumed that the peak load would double again 
in eight years, or at an annual cumulative growth rate of 9.4 percent. The 
next doubling time period was projected at nine years, or at only 8.0 
percent annually. For.the years 1998 to 2000 and on into the 21st century, 
the annual rate of increase was assumed to be seven percent; that is, a 
doubling of the load every ten years. This projection appears to be 
reasonable as it is fairly well established by statistics that the rate of 
growth of power demand in the United States, Canada and Western Europe is 
about seven percent a year and higher in more advanced developing countries. 

3.03 Table 3 below shoes the estimated peak load based on the forecast
 
from the present to year 2000. Annex J-1 presents the results in tabular
 
form together with the usable generating capacity and reserve requirements
 
which are discussed in the succeeding section. Annex J-2 presents the
 
results graphically.
 

3.04 As a check on the long-range load forecast, which predicts a doubling
 
.of peak load in seven years, a short-range load forecast was prepared by EEA 
and S&P. For this forecast it was assumed that existing loads for established
 
consumers would grow at six percent a year and that 50 percent of the planned
 
new industrial plants would actually materialize.
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Table 2
 

Long-Range Forecast of Peak Load Growth
 

Annual EstimatedYear Rate Growth Peak Load 
(megawatts) 

1974 i0.4% 1433

1975 
 1582

1976 
 1766
1977 
 1928
 
1978 
 2129

1979 
 2350

1980 
 2596
 

1981 9.4% 
 2866

1982 
 31,5

1983 
 3430

1984 
 3753

1985 
 4105

1986 
 4491

1987 
 4913

1988 
 5375
 

1989 
 8.0% 
 5886

1990 
 6369

1991 
 6884

1992 
 7442

1993 
 8037
1994 
 8680
 
1995 
 9375
1996 
 10125

1997 
 10935
 

1998 
 7.0% 
 1820
1999 
 12650

2000 
 13533
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3.05 New loads that have been approved by the Ministry of Industry 
include expansion of the iron and steel complex at Helwan, fertilizer and 
ferro-silica plants at Aswan, a phosphate mine at Esna, a cement plant at 
Suez, an alundakum complex at Aswan and a petroleum pipeline between 
Alexandria ard Suez. Proposed but not yet approved industrial loads 
include a phosphate plant, extension of an aluminum plant, a sponge iron 
complex, petroleum refineries and a caustic soda plant. 

3.06 The planned new loads amount cumulatively to 921 MW in 1976,
 
1164 MW in 1977 and 1269 MW in 1978. Using the criteria of six percent
 
growth for the existing load plus 50 percent of the approved large
 
industrial loads results in the following short-range load forecast.
 
For the year 1981 the short-range projection of 2900 MW is virtually
 
identical to the long-range projection of 2866 MW.
 

Table 3
 

Short-Range Load Forecast
 
(Expected Peak Loads) 

Existing Loads Projected 50% (Projected) Total 

Year at 6%Annual Growth New Loads Peak Loads 

1973 Actual - 1293 
1974 .. . Actual -1433 
1975 1327 362 1643 
1976 1407 46o 1867 
1977 1491 582 2073 
1978 1580 635 2215 

Load Growth Dotibling 
in Eight Years 

(9.4% Annual Growth) 

1979 21423
 
1980 2651
 

2900
1981 
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C. Reserve Requirements
 

3.07. 
 For planning purposes EEA uses a reserve of 25 percent of peak
load: 
 However, for developing countries with peak loads in Egypt's
range, a 25 percent reserve margin is considered low. The International

Atomic Energy Agency in their "Market Survey for Nuclear PowerDeveloping Countries" (1974) recommends the following relations
 
tween peak demand and reserve margin. 

Table 4
 

'Relationship of Reserve Margin and Peak Demand 

Peak Demand Reiterve Margin 
(HW) . (Z) 

300 
 40.0
 
500 
 38.0
 

1000 35.0 
3000 
 28.0
 
6000 
 24.0
 

10000 21.0 
20000 17.0 
30000 
 16.0
 
50000 
 15.0
 

Interpolating the value of reserve mapgin used
 
by the IAEC"would give:
 

Peak Load Reserve Margin

1976 
 1867 
 32%
 
1978 
 2215 
 31%
 
1981 
 2900 
 28%
 

3.08 
 In Egypt's particular case, a reserve margin of 25 percent is
the bare minimum for safe system operation. First, Egypt's system is
not interconnected with any other similar system and therefore must
provide its total reserve requirement. 
 Second, most of Egypt's presently
generated power is hydroelectric from the Aswan and High Dams which is
transmitted to northern Egypt through the 500 kv lines. 
An interruption
in these lines leads to a severe frequency decline and possible system
outage. Failures in the 500 kv sections occur about 30 times a year
and a double circuits outage about 3 times a year. 
These outages require that 450 MW of spinning reserve from the thermal plants be kept

floating on the line.
 

D. Planning Generation Expansion
 

3.09 
 Four types of additional generation were considered by EEA for
 
expansion of the system: hydroelectric, nuclear reaction steam plants,
 

X
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conventional fossil fuel steam generators and combustion turbines. Of
 
the four, hydroelectric offers few possibilities and nuclear power
 
generation is constrained by other factors (primarily political and
 
financial). Therefore combustion generators and conventional fossil
 
fueled thermal plants are the only viable alternatives, at least for
 
the near future requirements.
 

3.10 For its immediate needs EEA plans to install combustion tur
bines, primarily because of the speed with which they can be in operation.
 
Two units are now in operation and five more are being installed in
 
Cairo and the Suez Canal area. A 120 MW system is planned to be placed
 
in operation at Helwan in 1978 and an additional 180 MW system is
 
planned to be placed in operation at Talka in 1979. The Helwan and Talka
 
installations will provide urgently needed interim generating capacity
 
to serve industry. AID is considering financing for both installations.
 

3.1.1 For its long-term needs EEA has approved construction of five
 
new fossil fueled thermal plants. Three are under construction (Kafr
 
El-Dawar, El Guarb and Abu-Qir) and two (Ismailia and Suez) are being
 
considered by AID. When compieted these plants will add 1317 MW to the
 
system. Table 5 below shows the location of the plant, their output and
 
the year generation is expected. 

Table 5
 

Planned New SteAm Power Generation 

Year Location Megawatts 

1977 
1979 
1980 
1981 
1981 
1982 

Kafr El Dawar I 
E) Guarb West 
Abu Qir 
Kaft'El-Dawar II 
Ismailia 
Suez 

Total -

220 
87 

300 
110 
300 
300 

1317 MW 

3.12 Annex J-3 shows EEA's generation expansion plan through 1985 
plotted on-an energy basis and showing the expected commissioning dates 
of planned project. Annex J-4 shows the proposed expansion program as 
a curve broken down by the type of planned generation. These two annexes 
assume that the gas turbine generators at Helwan will be commissioned 
in 1976 and at Talka in 1978. However, both complexes, expected to be 
financed by AID, are now planna.d for start-up in 1979. Table 6 below 
shows the most recent estimates of load forecasts compared with planned 
generating capacity and the resulting available reserve. 



Table 6 

Load Forecasts, Generating Capacity and Reserve
 
(1975-1982)
 

Existing I New2 Load 
Year Capacity Plants Total Forecast Reserve Percent 

1975 2046 - 2046 1582 464 22.7 
1976 2265 - 2376 1766 610 25.7 
1977 2375 220 2595 1928 667 25.7 
1978 2475 220 2695 2129 566 21.0 
1979 2555 607 3162 2350 812 25.7 
1980 26.05 907 3512 2596 916 26.0 
1981 2655 1317 3972 2866 1100 27.7 
1982 2705 1617 4122 3135 987 23.9 

llncludes additional generation through (a) repair of existing thermal
 
plants and (b) a higher water level at hydro sites.
21977 Kafr El-Dawar 221 MW; 1979 Helwan 120 MW, Talka 180 MW and Cairo
 
West 87 MW; 1980 Abu Qir 300 MW; 1981 Ismailia 300 MW and Kafr El-Dawar
 
110 MW; 1982 Suez 300 MW.
 

E. Conclusion
 

3.13 By 1979 the estimated peak load will be 2350 MW and the usable
 
generating capacity will be 3162, including the proposed 300 MW of gas

turbine generators at Helwan and Talka, representing a reserve of 25.7
 
percent. Without the addition of the gas turbine generators, the
 
reserve margin would decrease to 17.9 percent - an unacceptable reserve
 
level.
 

3.14 By 1981 the estimated peak load will be 2866 HW and the usable
 
generating capacity 3972 HW, including the proposed 300 MW at Ismailia.
 
representing a reserve of 27.7 percent. 
Without the Ismailia project

the reserve margin would decrease to 21.5 percent, well below any

recounended reserve requirement and providing little or no margin for
 
safe operation of the system.
 

3.15 The load and generation forecasts, which on a whole are con
servative, and the reserve requirements required, justify the implemen
tation of the Helwan and Takla gas turbine generators project and the
 
Ismailia thermal power project.
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IV. THE PROJECT
 

4.01 The Project consists of the construction of a 300 MW thermal power 
plant, to be located near the city of Ismailia in the Suez Canal Area. 

4.02 The Project goal is to assist continuing industrial expansion and 
urban rehabilitation in the Suez area; to help improve the rural and urban
 
living conditions; and to contribute to the general reconstruction of the 
Suez Canal Area. 

4.03 The Project purpose is to augment the capacity of the Egyptian 
power industry to meet the increasing energy requirements of the industrial 
and residential consumers in the Suez Canal Area and to help meet power 
demand in other areas through connection with the National Grid. 

4.04 A logical framework showing the Project design is included as 
Annex E. 
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V. TECHNICAL ANALYSIS
 

A. Site 

5.01 The proposed site of the Iemailia steam power plant is approximately
25 kilometers south of Ismailia on the northwestern shore of the Great Bitter 
Lake, between the lake and the Ismailia-Suez Railway and highway. It is in 
a flat, sandy, unclultivad region that is remoLe from inhabited areas.
 
Cooling water will be taken and returned to che Great Bitter Lake. The
 
proposed site is adequate for the two planned 150 MW thermal generating

units. As intake and discharge of col ing water will be from the Great
 
Bitter Lake, intake and outlet points will have toe at least 500 meters
 
apart. 
 Soil at the site is in a natural, undisturbed state and should
 
provide a good foundation. 
The site is adjacent to planned transmission
 
lines, and to highway and railroad communications.
 

5.02 EEA received concurrence-krom the other concerned COE entities to
 
utilize the site in early May. 
A.I.D. has not yet reviewed the documentation
 
regarding the concurrence. 
 A condition Precedent to Disbursement will
 
require that EEA have title to one site and that site explorations are under
taken.
 

B. Plant Design
 

5.03 The proposed Ismailia steam power plant wili have a total capacity

of 300 MW. It will consist of two MW steam turbine/generator units. Provisions 

ill be made for future installation of two additional 150 MW units. The

need for 300 MW in generation offers an alternate choice of one 300 MW unit,

two 150 MW units, or small units of standard size to make up a total of 300
 
MW. The largest thermal unit on the EEA system by 1980 will be 110 MW.
 
While the to 300 MW unit would not be too
jump a great, it would ordinarily

call for an additional unit that would be excessive at this time. 
Three
 
100 MW units would be a natural arrangement, but itandard practice in
 
utilities is to gradually increase maximum unit ratings as the size of the
 
utility grows. 
The two 150 MW units would be more economical in investment
 
and operation.For thesame reasons, units smaller than 100 MW would be ruled 
out. Considering the remote location in relation to other plants on the 
system, the two 150 MW units appear to be the optimum selection. An addi
tional consideration is the fact that the bulk of Ismailia's load will be 
along the Canal Zone.
 

5.04 The steam generating units will be of outdoor design and will
 
operate on a unit system; that is, one steam generating unit will feed one 
turbine generator unit. Two surface condensers and three motor-driven
 
b oiler feedpumps will serve each unit. The steam generating units will 
have a maximum continuous rating of steam flow to allow 5 percent in 
excess of all steam requirements of the turbogenerator and its auxiliaries 
at full rated output.
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5.05 Generator rating will be 150 MW at 0.85 power factor (normal 
operating condition) or 176 MVA at unity power factor. The EEA system is 
50 Hertz so the bi-polar generator will have a 3000 rpm rating. Voltage
 
is usually deteranined by the manufacturer after optimizing design factors. 

5.06 The turbine type will be determined by the vendor. They will 
probably be of the reheat tandem-compound two-flow type. S&P recommends 
that the turbine rating be based on 3.5 Hg absolute exhaust pressure and 
3 percent make-up. Each turbine will also be specified for operption with
 
5 percent overpressure in accordance with standard United States practicb.
 

C. Fuel
 

5.07 The plant will be designed for dual fuel firing of Bunker "C"
 
fuel oil (mazout) and natural gas. Itwill be possible to obtain full load
 
with either fuel. Although natural gas is preferred, its allocation for use
 
by this plant has not yet been confirmed. If confirmed, itwill be supplied
 
by pipeline from -:the Abu El Gharadig gas field about 320 kilometers west
 
of Cairo on the southeastern extremity of the Qattara Depression. Gas
 
composition is primarily methane. Its gross calorific value is 23,056 
BTU per pound. Its cost is about the same as Bunker "C"oil, that is, 
about $0.43per million BTU. 

5.08 Bunker "C"fuel oil (mazout) is available. Calorific value is
 
9500 Kcal per kilogram. It has a 3 to 5 percent sulfur content that will 
require special design of boilers and air preheaters,to prevent damage to 
them. This Egyptian mazout will be transported by barge from the Egyptian 
General Petroleum Corporation (GPC) refinery at Suez to a new fuel transfer 
pier at the Great Bitter Lake. Pipelines will carry the fuel oil from the 
pier to the plant. Itwill be sold at the LE 7.5 per ton price established
 
by the Government for oil of 9600 Kcal per kg calorific value. This
 
corresponds to about U.S. $0.43 per million BTU, a relatively low price.
 

D. Transmission
 

5.09 Each generator will be connected to its transformer by means of an 
isolated phase bus duct. Generated voltage will then be stepped up to 220 
KV by a 176 MVA generator transformer. The 220 KV side of each transformer 
will in turn be connected to an outdoor double-bus main reserve and transfer
bus switchyard. 

5.10 The four outgoing 220 KV overhead transmission lines will go to the 
new Ismailia switchyard with its two 125 MVA step-down (220 KV to 66 KV) 
transformers used to supply power to the city of Ismailia and its environs. 
Additional outgoing 220 KV transmission lines from the city switchyard will 
run to Zagazig and Suez and tie into the Egyptian National-Grid system.
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E. Personnel
 

5.11 The EEA contemplates a total staff of 172 persons: 17 engineers with 
university degrees, 150 mechanical and electrical technicians with technical 
high school certificates, and five chemists with university science degrees.
Personnel will be recruited either from presently operating thermal plants or 
from among graduates of the two training centers operated by the EEA. About 
20 technical staff employees will be sent to the training centers of the 
manufacturers supplying equipment for the power plant.
 

5.12 Normal United States practice would require about 120 persons to
 
operate a two-unit steam plant of this size. The staff size specified by
the EEA probably includes consideration of employment and training factors
 
as well as plant operations.
 

F. Cost 

5.13 A cost estimate for the project was prepared in November 1975 by

A.I.D.'s consultant, S&P. Foreign exchange costs were calculated directly
 
in U.S. dollars based upon inquiries from a wide range of potential equip
ment suppliers. Costs were escalated at the rate of 10 percent per year.
 
The S&P cost estimate is shown in Table 2.
 

Table 7
 

Construction Cost Estimate 

Local 
Currency Foreign 

Equivalent Exchange Total 

Equipment (FAS) $73,470,000 $73,470,000 
Freight and Insurance $ 3,840,000 
Consulting Engineering Services 768,000 

3,840,000 
1,280,000 

7,680,000 
2,048,000 

Civil Work '98,960,000 8,96,0008,960,00018,92,00
Erection 18,892,800 768,00
Inland Transpor'tation 768,000 768000 
Customs and duties 31,008,000 11,008,000 
Land 51,2OO 51,200 
Railways 512,000 512,000 
Colony and.Misc. Structures 512,0OO 512,000 
Salaries and Wages '(EEA) 12280,00 1,280,000 

Access Roads 512,000 512o000 
Equipment Inspection 768,000 768,000
 

Subtotal 47,872,000 78,600,000 126,462,O0 

Contingency (5%) 3,584,000 4,610,000 8,194,O00 
Escalation (10% per annum). 10,240,00 15,350,000 25,600,OO0 

TOTAL - $61,696,000 $98,560,000 $160,256,OO0 
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5.14 A.I.D.'s review indicates that the proposed project is technically
 

feasible according to the EEA's design, subject to the recommended modifica

tions made by S&P in its November 1975 Report "Review and Analysis Lif Load 
Projections for Egyptian 1?wer Supply," and subject to the further design 

modifications that will be made by the contractor and the EEA's consulting 
engineer (see Section VIII, paragraph 8.03). 
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VI FINANCIAL'ANALYSIS
 

A. eneral
 

6.01 EEA is an operational organization within the Ministry of

Electricity and its finances form a part of, and are commingled with,

the Ministry's. 
As such, EEA's financial statements are essentially

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. 
From records obtained by A.I.D.'s consultant S&P, at December
31, 1974 EEA's assets were LE 478 million, its liabilities were LE 335

million and its capital LE 143 million which represents a debt to equity

ratio of 2.36:1.
 

6.02 EEA's major source of revenue, the sale of electric power, is
regulated by the Government and varies considerably by class of consumer.

During the years 1973 and 1974 the average selling price was equivalent

to 1.920 per KWH, a price comparable to the selling price in the U.S.

during that period. 
On the expense side, the Government controlled fuel
oil and natural gas price was greatly understated in terms of world
 
prices. Presently, and for the past few years, EEA pays the equivalent

of 43C per 106 Btu whereas U.S. utilities were paying, during that peri
od, 195C per 106 Btu for fuel oil, 48C for natural gas and 69.50 for

coal. On the surface, therefore; itwould appear that EEA should be
profitable and have sufficient revenues to service its debts. 
Through

1972 this was the case. But during the years 1973 and 1974 it lost
 
money. 
A detailed analysis of EEA's financial management has not been
 
performed but we would assume that the reasons for the losses are (i)a
low plant operating factor; (ii)the large investment in generating

capacity that is not presently usable; (iii) that EEA was not able to

charge all customers; (iv)EEA's known inability to collect from its
 
customers (e.g., at December 31, 1974 EEA's receivables equaled about
 
100 percent of its annual electricity sales).
 

6.03 To assist EEA in reversing its financial position the GOE in
creased the sales price of electricity to an average price of about

3.O per KWH. The new rates were effective on January 1, 1975 and are

shown in Annex K.2. 
Fuel oil costs remain unchanged at the subsidized

price of 43c per 106 Btu. 
While this was not the proper diagnosis for

EEA's ills, it should cure the patient by returning its financial

position to the black and it does set the price of energy closer to its
 
economic price.
 

6.04 In what would appear to be a further step in establishing EEA
 as a financially viable entity, in January 1976 the Government approved

a new act which established EEA as a successor to GEEC (see Annex G).

This act, inter alia, gives EEA the authority to organize itself as
 

-17-1
 



separate financial entity with its own accounting system and its own
 
budget; to retain and utilize its revenues; to formulate its own
 
revenue structure, subject to GOE approval; and to receive compensation 
from the public treasury if it is required by the Government to set 
tariffs below its established structure for any industry (e.g., see 
Annex K.I, Kima Fertilizer Industries). 

6.05 To assist EEA to implement the authority provided under the 
new act and establish itself as a financially viable entity, the Inter
national Bank for ReccnstructiLaz and Development (IBRD) is sponsoring
 
a study, financed by UNDP, which will recommend and implement improve
ments in EEA's accounting system accounting methods, financing sources, 
financial planning, management information systems and customer data
 
file services. Also, a detailed study will be made of the existing
 
electric tariff policies and tariff setting structure including
 
subsidization problems. The study is expected to be completed by
 
October 1977. The Terms of Reference for the study are included as
 
Annex L.
 

6.06 A1I.D. is collaborating with IBRD on this study and all infor
mation will be available to A.I.D. Concurrently A.I.D. is financing 
a study of the "Rehabilitation and Expansion of Egypt's Electric Distri
bution Network" and is sharing its information with IBRD. Scopes of 
work for both studies have been reviewed and approved by both organi
zations. The Grant Agreement will contain a covenant requiring the
 
GOE to review the results of the IBRD study with A.I.D.
 

6.07 Additionally we propose to negotiate two financial covenants
 
in the Grant Agreement which will start to move EEA toward improvement
 
of their overall financial position. The first will require that EEA
 
move to and maintain a'debt of equity ratio of 1.5:1 (60:40) which is
 
consistent with sound public utility practice. We do not expect that
 
this will be a problem in the immedi-te future as (i)we are recommend
ing that A.I.D.'s grant for this project be passed to EEA as a contri
bution to its equity capital which will improve its capital position and
 
(ii)EEA will need to revaluate all its assets which, on balance, should
 
increase its asset base and correspondingly its equity base. This
 
covenant could, however, present some problems to EEA if it is able
 
to proceed on its nuclear energy program and finances the entire
 
operation with debt only.
 

6.08 The second financial covenant will require the GOE and EEA
 
to set its tariff rates at a level which will allow EEA to earn a 
nine percent return on its net fixed assets. We consider this to be
 
a minimum return consistent with sound management and in line with
 
returns of public utilities in other developing countries (e.g.,
 
Syria and Jordan). At this point it would appear that the revised
 
tariff of January 1975 is at a level which would achieve this return.
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B. Financing Plan
 

6.09 As of December 31, 1974 EEA's debt to equity ratio was 2.36:1
 
(70:30) which is above what is considered sound capitalization. Our

Grant Agreement will contain a coveuant which will require the GOE to
 
take steps to correct this problem. To assist the GOE in this action
 
and to help EEA with its current cash flow problem, we recommend that
 
the GOE be required to pass on A.I.D.'s Grant to EEA as a contribution
 
to EEA's equity capital. The alternatives to this procedure would be
 
for the GOE to relend the Grant proceeds to EEA or to allow the Grant
 
to pass directly to EEA. On the former alternative allowing the GOE 
to relend its proceeds would only exacerbate the problem we are trying

to correct and would probably only result in a circuitous flow of funds

from EEA to the GOE in the form of principal repayments and interest and
 
then back again to EEA as equity to comply with A.I.D.'s covenant. The

latter alternative would only further understate EEA's assets since the
 
transaction, the building of the Ismailia project, would not be accounted
 
for.
 

6.10 Under the assumption that A.I.D.'s Grant will be passed to EEA
 as a contribution to its equity, the financing plan fcr the Ismailia
 
Project will be as follows:
 

Table 8
 

Finaicial Plan
 

Local Currency 
Equivalent 

(000) 

Foreign 
Exchange 

(000) 
Total 

(000) 

Capital Cost Estimate $61&696 $98,560 $160,256 

Internal Generation or
 
GOE Loan 
 $61,696 - $ 61,696
 

A.I.D. Grant passed on as
 
equity 
 - $98,560 $ 98,560 

$61,696 $98,560 $160,256
 

6.11 If the local currency costs are financed by a loan from the
 
GOE to EEA, interest during construction will increase the capital cost

by approximately $11.0 million; 
or if EEA finances the local currency

costs from its own internal funds, it could be argued that the capital

costs are understated by $11.0 million considering the alternative use
 
of capital.
 

6.12 The Grant Agreement will contain a Condition Precedent to
 
Disbursement requiring evidence that the GOE has budgeted funds
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sufficient to finance the first fiscal year's local currency costs; 
and a covenant requiring the GOE to provide all Egyptian currency and 
any foreign currency required in excess of A.I.D.'s Grant to complete 
the project and operate and maintain the project. 

C. Ismailia
 

6.13 Looking at Ismailia as a separate entity, its annual revenues
 
are equivalent to $45,144,000 calculated on the basis of 1,504,800,000
 
KWH of salable electricity (80 percent load factor, 8,000 hours per year
 
with a six percent diversion for auxiliary plant power and a 16.4 percent'
 
line loss) at the average sale price of 3.0 per KWH, the new rate ef
fective January 1, 1975. Annual cash operating costs, based on the
 
current subsidized price of fuel oil and the current low wage rate are
 
as follows:
 

Table 9
 

Annual Operating Costs
 

Fuel and its transportation $8,755,200 

Salaries 384,000 

Supplies and spare parts 256,000 

Maintenance 256,000 

Total $9,651,200 

Using these values Ismailia has a payback period of nine years and
 
its Internal Financial Rate of Return is 16.5 percent. Assuming the
 
plant is depreciated over 25 years, the plant will show a net profit,
 
before interest, taxes and head office administrative charges equivalent
 
to $29 million per year.
 

6.14 The project therefore will make a positive cash contribution
 
to EEA. It also can abosrb higher fuel and labor costs and still 
remain a viable unit in the overall system. 

-20



VII. ECONOMIC ANALYSIS
 

A. General
 

7.31 The primary benefit of this project is the economic value of
 
the electricity that will be generated by the Ismailia thermal power
 
plant. The amount of usable electricity that will be produced and
 
delivered to users, per year, is 1,504,800O00 kwh. The true economic value
 
of a 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. For Egypt, such an analysis is
 
not possible given the subsidies and controls that permeate all sectors
 
of the economy. For electricity, Tariff structures are formulated by
 
the Ministry of Electricity and EEA under guidelines established by the
 
GOE. Tariffs for larger customers, such as aluminum, iron and steel and
 
fertilizer are negotiated on an individual basis; and special rates
 
are charged for other purposes, such as irrigation (See Annex K). Rates,
 
therefore, are based on the government's desires to subsidize the user.
 

7.02 Despite the wide rate'variance between users, the GOE has
 
tried to assure that the overall average rates are set at a level
 
which allows EEA a reasonable profit. The GOE's definition of a reason
able return is three'percent over operating cbsts not a normal method.
 
EEA's costs, however, are also to some extent subsidized; the most
 
notable subsidy being the cost of fuel oil for its thermal power plants.
 
Therefore, the overall average power rates, set at a level to allow EEA
 
a reasonable return, represent an overall subsidy and a cost to the
 
national economy. Our best guess is that the average overall rates
 
would need to climb to about 3.5C per kwh from the present average of
 
3.OC per kwh if EEA were to pay full cost for all its inputs an average
 
of the relatively cheap hydropower and the more expensive thermal power
 
plants operating on fuel oil.
 

B. Least Cost Analysis
 

7.03 Once the need for additional power is established, as is the
 
case for Egypt, the power must be produced internally - it cannot be
 
imported. Thereafter the economic analysis confines itself to deter
mining the least cost method of obtaining the new generation. As
 
earlier noted, 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
 
present possibilities but neither appear viable. The second alternative,
 
nuclear power, is being considered by EEA but, at present, implementation
 
is constrained by financial and political factors. This leaves EEA
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two alternatives - gas turbine generators and conventional fossil fueled
 
thermal plants. The former is less economic then the latter in purely
 
cost terms; but to meet urgent requirements, the gas turbine generators,
 
which can be in operation in two and a half years, represent the only
 
solution for Egypt's short term needs. The economy cannot afford the
 
economic loss of foregoing the added power for an additional two years,
 
the time to construct a conventional thermal power plant.
 

C. Ismailia
 

7.04 The internal economic rate of return of the Ismailia project
 
is the discount rate which equates the present value of the time streams
 
of the attributable costs and benefits over the projects assumed life
 
of 25 years. In the case of Ismailia, the real value of the benefits
 
has not been,determined with any precision - that is, the economic value
 
of a kwh of power. We, therefore, have discounted the cost streams,
 
after adjustment, and determined the kwh rate needed to produce an
 
internal rate of return of 10 percent. On the cost stream, we have in
creased capital costs by 20 percent for expansion of the transmission
 
and distribution network; increased operating costs by $8.0 million
 
per annum for transmission and distribution costs; and increased the
 
cost of fuel from its present cost of 43¢ to $2.00 per 106 BTU, equivalent
 
to the current price of Persian Gulf crude. With these adjusted costs,
 
power would have to be priced at 4.85C per kwh, an increase of 62 percent
 
over the current rate of 3.00¢ per kwh, for Ismailia's economic rate
 
of return to be ten percent. Prices, of course, will not have to riqe
 
to that level since Ismailia's power cost will be averaged in the system
 
which includes the relatively cheap hydropower and some generation based
 
on natural gas, which has a lower economic cost. Ismailia's costs,
 
however, do foreshadow the realistic future picture particularly when
 
new capital costs and prevailing fuel prices are considered compared with
 
lower cost of earlier plants.
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VIII. SOCIAL ANALYSIS
 

8.01 The construction of the Ismailia Power Plant will have a number
of direct and indirect social benefits which can be viewed as significant

inputs of the project. 
First, there will be an important employment

generation, mostly in the non-skilled field, for the entire construction

period of four years as several hundred people will be engaged in the
construction of the project. 
Although involving fewer people, significant
 
new skills will be learned in metal work, construction practices and

machinery installation during construction, many of which will be locally

assimilable in the job market. 
The employment effects will not only be
direct in their income-producing side, but will generate inputs on the
consumption side as goods and services are traded for the new income.
 

8.02. 
 Second, though relatively small, permanent employment will be
generated for nearly 200 persons in the operation and maintenance of the
 
completed plant.
 

8.03 
 Third, and most significant, is the expectation that new energy

sources will make it possible for the Egyptian Government to implement its

plans to (a) construct substantial new manufacturing facilities in the
Canal Zone Area, (b) construct new free zone areas for warehousing and

shipping as well as manufacturing for regional trade, and (c) develop new

communities and productive areas in the Sinai area across from the Canal.
 

8.04 
 Fourth, the less tangible but important social effects of being
able to supply towns and villages as well as large urban populations with
electricity in their homes and business and open new possibilities for
development of personal lives, education and commercial development.
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IX. ENVIRONMENT ANALYSIS
 

9.01 The orignal plant site was to be adjacent to the Suez Canal and
 
Lake Temsah and represented no major environmental problems. That site,
 
however was not approved by Egyptian Military. The environmental aspects 
of the proposed new site at Great Bitter Lake has not yet been evaluated.
 
A.I.D.'s consultant S&P, however, did make a preliminary evaluation of the
 
new site and, in their opinion, the new site is superior. Specifically,
 
the site is uninhabited, will not displace current or potential agricultural
 
activity, and is remote from existing population. Cooling water will be
 
taken and returned to the Great Bitter Lake at points which will not
 
adversely affect aquatic life in the lake.
 

9.02 The plant will be designed to control air pollution caused by
 
the use of fuel oil with a 3 to 5 percent sulphur content through use of 
electrostatic precipitators, scrubbers and other environmental equipment.
 

9.03 Now that the proposed new site is confirmed, A.I.D.'s consultant 
will make a thorough evaluation of the environmental aspect of the site and
 
their recommendation will be incorporated in the project planning. Funds 
for this study are available from an existing PIO/T funded from A.I.D.'s 
feasibility study grant 263-11-001.
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X. IMPLEMENTATION
 

A. Contracting Procedure
 

10.01 A contract with single responsibility for the complete project 
design, engineering, supply of equipment and materials, construction and
 
start up - is envisioned. All foreign exchange costs for equipment and
 
services will be either fixed price or fixed price with escalation, whichever
 
is applizable. 
Local currency costs will be largely on a cost reimbursement
 
basis. 
 The two major equipment suppliers - General Electric and Westinghouse 
- have )oth indicated they would si-bmit bids on this basis. It is also 
possible that one or more of the larger construction firs would submit a 
bid; in which case it would purchase materials and equipment from U.S.
 
manufacturers. Guarantees will include the plant heat rate, fuel oil
 
consumption and completion schedule.
 

10.02 A11 equipment, materials and services will be of U.S. source and
 
origin. Contracting will be in accordance with Handbook 11 
- Host Country
 
Contracting.
 

10.03 EEA will obtain the services of a U.S. engineering firm to assist
 
them in bid preparation and evaluation and in monitoring the contractor's
 
performance.
 

B. Schedule
 

10.04 The Commerce Business Daily notice soliciting prequalification data
 
from U.S. engineering firms was published on April 19. Proposals from short
 
listed firms and contract negotiation is expected by September 30, 1976. The
 
first act of the consulting engineer will be to review and, where necessary,

revise Invitation for Bids prepared by EEA. The Invitation for Bids is
 
expected to be released on January 1, 1977 with selection, negotiation and
 
contract execution completed by June 30, 1977. Design, engineering and
 
constzucLion of the plant will take four years from contract execution.
 
Assuming this schedule is adhered to, both 150 MW units will be in commer
cial operation by April 30, 1981. Annex M 
shows the proposed schedule
 
on a bar ctiart and lists the major schedule events.
 

C. Terminal Dates
 

10.05 
 Conditions Precedent. The terminal date for meeting Conditions
 
Precedent to Disbursement will be 120 days from the date of Grant signing,
 
the date by which funds will be needed to finance the services of the
 
consulting er- ineer. 

10.06 Letters of Commitment and Disbursement. The Terminal Date for 
opening of Letters of Commitmant will be December 31, 1980., four months
 
prior to commercial operation, and the Terminal Date for Disbursements
 
will be Decewber 31, 1981, twelve months after commercial operation, to 
allow for final payment after guarantee tests are complete.
 

"
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D. Control and Monitoring Measures 

10.07 At the commencement of his work the consulting engineer will review 
and, where necessary, revise the implementation schedule (Annex H ) and 
prepare a CPM/PERT network which will become the basis for project execution. 

The consulting engineer and the contractor will be required to submit monthly

and quarterly progress reports to A.I.D., through EEA, stating progress in 

conformance with the implementation schedule. USAID/Cairo and EEA will
 
monitor progress based upon review of contractor reports and regular site
 
visits. In addition, A.I.D.'s internal financial reports will be monitored
 

to insure that disbursements are occurring in accordance with the implementa

tion schedule.
 

E. Evaluation
 

10.08 Evaluation will seek to determine: (i) whether construction and 
erection was completed on time, in accordance with the approved de ign 
and technical standards, within the cost estimate; (ii) whether the 
3000 NW incremental, addition to Egyptian power requirements actually 
occurred; and (iii) if EEA has complied with the financial covenants 
contained in the Grant Agreement. After commercial operation A.I.D. 
will conduct plant audits to evaluate management operation and 
maintenance of the facility for the first year of operation. 
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XI RECOMMENDATION, CONDITIONS AND COVE1AMTS 

A. Recommendation 

31.01 Subject to the conditions and covenants listed below we
 
recommend that A.I.D. authorize a Grant to the Government of Egypt (GOE),

in the amount of $99.0 million, for the construction of a 300 MW thermal
 
power plant near the city of Ismailia; and that the Grant be passed on 
by the GOE to the Egyptian Electric Power Authority (EEA) as a contribution 
to EEA's equity capital. 

B. Conditions Precedent to Disbursement 

11.02 Prior to the first disbursement or to the issuance of the first 
Lettei of Commitment under the Grant, the GOE shall furnish to A.I.D. in
 
form and substance satisfactory to A.I.D.:
 

a) 	An opinion of the Egyptian Ministry of Juscice or other legal
counsel satisfactory to A.I.D., that the grant agreement has 
been duly authorized or ratified by, and executed on behalf of, 
the GOE and is a valid and legally binding obligation in
 
accordance with its terms.
 

b) The names of the persons who will act as the representatives of*
 
the GOE and EEA, together with evidence of their authority and
 
the specimen signature of each.
 

c) Evidence that shtisfactory arrangements have been made among the
 
pertinent Government agencies and entities to carry out, operate,

and maintain the Project as planned including the availability of
 
the planned plant site on the northwestern shore of the Great
 
Bitter Lake, or such other site acceptable to A.I.D.
 

d) Evidence that the Grant proceeds will be made available to EEA
 
as a contribution to EEA's equity capital.
 

e) 	An executed contract for consulting engineering services for the
 
Project acceptable to A.I.D.
 

11.03 Prior to any disbursement or to the issuance of any Letter of
 
Commitment under the Grant for any purpose other than to finance the
 
services of the consulting engineer, the GOE shall, except as A.I.D. 
may otherwise agree in writing, furnish to A.I.D. in form and substance
 
satisfactory to A.I.D.:
 

a) Evidence that all Egyptian currency required for the first fiscal
 
year in which funds will be required, in an amount based on the 
estimate of the consulting engineer, and as approved by EEA, have 
been budgeted by the GOE and are available for expenditure by EEA. 
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b) 	An executed contract for the design, engineering, equipment,
construction and related services for the Project acceptable 
to 	A.I.D. with a firi acceptable to A.I.D. 

c) A financial and physical plan for the connection of the Project 

with the National Grid.
 

C. 	Covenants:
 

11.04 The GOE will be required to covenant:
 

a) Execution of the Project
 

i) 	To carry out the Project with due diligence and efficiency, 
and in conformity with sound engineering, construction, 
financial and administrative practi.ces. 

ii)	To cause the Project to be carried out in conforming with all
 
the plans, specifications, contracts, schedules, and other
 
arrangements, and with all modifications therein approved by
 
A.I.D. pursuant to this agreement.
 

iii) To submit for A.I.D. approval prior to implementation, isauance,
 
or execution, all plans, specifications, construction schedules,
 
bid documents, documents concerning solicitation of proposals'
 
relating to eligible items, contracts, and all modifications to
 
these documents.
 

b) Funds and Other Resources to be provided"
 

i)	To make available on a timely basis any Egyptian currency and 
any foreign currency in addition to the Grant, for the punctual 
and effective carrying out of construction, maintenance, repair 
and operation of the Project. 

c) Operation and Maintenance
 

i) 	To operate, maintain and repair the Project in conformity with
 
sound engineering, financial, and administrative practices and
 
in such manner as to insure the continuing and successful
 
achievement of the purposes of the Project.
 

d)Management
 

i) 	To provide qualified and experienced management for the Project
 
and to train such staff as may be appropriate for the maintenance
 
and operation of the Project.
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e) 	Continuing Consultation
 

i) 	To cooperate fully with A.I.D. to assure that the purpose

of the Grant will be accomplished. To this end the GOE,
 
EEA and A.I.D. shall from time to time, at the request of
 
any party exchange views through their representatives
 
with regard to the progress of the Project, the performance
 
of the GOE and EEA of its obligations under the Grant Agreement,
 
the performance of consultants, contractors and suppliers
 
engaged on the Project, and other matters relating to the Project.
 

ii)	To review with A.I.D. the recommendation of the consultants
 
engaged pursuant to the United Nations Development Programme
 
to survey the Egyptian Power Sector.
 

f) 	Financial Planning
 
i) Except as A.I.D. and the GOE may otherwise agree, the COE shell
 

assure adequate long-term financing for EEA's expansion program

which has been authorized and modifications and additions to
 
such program. Within three years from the date of this agreement
 
the financing so provided will be divided between equity contri
butions and loans in such a manner that after the completion of
 
each loan transaction the debt to equity ratio will be no greater
 
than 1.5:1. Also, within three years from the date of this
 
agreement tariffs shall be set at a level high enough to produce
 
an annual rate of return of 9 percent on average net fixed
 
assets in operation, appropriately valued and revolved from time
 
to time.
 

g) 	Investment Guaranty Project Approval
 

i) That the construction work to be financed from the Grant is a
 
project approved by the GOE pursuant to the Agreement between
 
the Government of the Arab Republic of Egypt and the United
 
States of America on the subject of investment guaranties, and
 
no further approval by the GOE shall be required to permit

issuance of investment guaranties covering a contractor's
 
investment in the Project.
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MfIISTRY OF ECONOMY AM= A 
AND ECONOMIC COOPERATION 

Economic Cooperation Division
 
Office
 

Of the Under Secretary
 

Mr. Wilbert R. Templeton
 
A.I.D. Representative
 
United States Embassy
 
CAIRO 

Dear Mr. Templeton,
 

The Government of Egypt is planning to construct a 300 MW steam 
power plant near Ismailia to further the rehabilitation of the Suez 
Canal Area. "wo 150 MW units will provide peak-season generation 
capacity by 1981 adequate for projected growth of existing loads, 
known new industrial loads, and required reserve capacity. The 
Egyptian Electricity Authority intends to contract for the turnkey 
services of a United States firm to crxry out the project. 

US A.I.D. consulting engineer, Sanderson and Porter, Inc., has 
prepared a reasonably firm estimate of the cost of this project. 
Foreign exchange costs are expected to amount to $98.6 million. We 
therefore request the Agency for International Development to provide a 
$99 million grant to finance foreign exchange costs of the project. 

The Government of Egypt will provide the local currency costs
 

of the project.
 

Best regards.
 

Sincerely yours,
 

Gamal El Nazer
 
Under Secretary of State
 

for
 
Economic Cooperation
 

CAIRO, 28th, April 1976 
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AGENCY FOR INTERNATIONAL DEVELOPMENT 
WASHINGTON. 0. C. 20523 

THE 
OFFICE OF 
ADMINISTRATOR 

GRANT AUTHOR IZATI ON 

Provided from: 

EGYPT: 

Foreign Assistance Act Section 532 
("Security Supporting Assistance Funds") 
Ismailia Power Project 

Pursuant to the .authority vested in the Administrator, Agency
for International Development ("A.I.D.") by the Foreign
Assistance Act of 1961, as amended, ("the Act") and the 
delegations of authority issued thereunder, I hereby authorize 
the establishment of a Grant ("the Grant") pursuant to Part 2 
Chapter 2 Section 532, Security Supporting Assistance, of said 
Act to the Arab Republic of Egypt ("Grantee") of not to exceed 
Ninety fline Million Dollars ($99,000,000), such funds to be 
made available to the Egyptian Electric Power Authority (EEPA) 
to assist in financing the foreign exchange costs of a 300 mw 
thermal power plant near the city of Ismailia. 

1. Source and Origin
Unless A.D. otherwise agrees in writing, all equipment,

materials and services financed under the Grant shall have their 
source and origin in the United States. 

2. Conditions Preceddnt to Disbursement 

Prior to the first disbursement, or to the opening of a 
letter of commitment under the Grant Agreement, unless A.I.D. 
shall otherwise agree in writing, the Grantee shall furnish, 
in form and substance satisfactory to A.I.D.: 

(a) A legal opinion of the Egyptian 1inister of 
Justice, or other legal counsel satisfactory 
to A.I.D., that the Grant Agreement has been 
duly authorized or ratified by, and executed on 
behalf of the Grantee and that it constitutes 
a valid and legally binding obligation thereof 
inaccordance with its terms. 
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(b) A statement of the persons authorized to
 
represent the Grantee and a specimen signature
 
of each such person.
 

(c) An executed contract for consulting services
 
for the Project with a firm acceptable to
 
A.I.D.
 

(d) Evidence that the Grant funds will be made
 
available to the Egyptian Electric Power
 
Authority as a contribution to equity.
 

3. Covenant
 

Unless A.I.D. shall otherwise agree inwriting, Grantee
 
shall covenants to:
 

(A) assure adequate long-term financing for
 
EEPA's authorized expansion plans, and for any

additions or modifications thereto, on terms 
satisfactory to A.I.D.
 

(B) set and maintain tariffs at a level high enough
 
to produce an acceptable rate of return on
 
average net fixed assests inoperation.
 

Adm nistrator 

Date 
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Certification Pursuant 
to Article 611 (e),

Foreign Assistance Act 

Cairo 
April 29, 1976 

I, Daniel G. Pfoutz, the principal officer (Acting) of the 
Agency for International Development in Egypt, having taken 
into account, among other things, the maintenance and utili
zation of projects in Egypt previously financed or assisted 
by the United States, do hereby certify that in my judgment
Egypt has both the financial capability and the human resources 
capability effectively to maintain and utilize the capital
assistance to be provided for the construction of a 300 Kq 
steam power plant near Ismailia. 

el G. 
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CHECKLIST OF SrAT TIORY CRITERIA 

The following abbreviations are used: 

FAA -	 Foreign Assistance Act of 1961, as amended. 

FAA, 	1973 - Foreign Assistance Act of 1973.
 

App. 	 - Foreign Assistance and Related Programs Appropriation Act', 1974. 

H,1A - Merchant MArine Act of 1936, as amended.
 
All Reference to a Loan or Loan Funds Shall Be Read to Mean Grant or Grant Funds.
 

COUNTRY PERFORMANCE
 

Treatinent of U.S. Citizens and firms.
 

FAA § 620(c). If assistance is to a None of the known claims of 
government, is the government liable any U.S. citizen asserted 
as debtor or unconditional guarantor against the GOE meets the 
on any debt to a U.S. citizen for criteria of this section. In 
goods or services furnished or ordered any event, Egypt has agreed 
where (a) a such citizen has exhausted to participate in a Joint 
available legal remedies and (b)debt Corrmission to consider debts 
in not denied or contested by such qf Egypt to U.S. citizens 
goverrment? and will seek to negotiate 

settlement of such debts.
 
2. 	FAA § 620(e)(1). If assistance is to - The Secretary of State has 

a goverrment, has it (including govern- determined that Egypt's
lrxnt 	agencies or subdivisions) taken agreement to establish a 
aty action which has the effect or Joint Cormission to discuss 
kitioalizing, expropriating, or other- compensation of American 
rise seizing ownership or control of nationals constitutes taking 
aroperty of U.S. citizens or entities appropriate steps for the 
ienefically omed by them without purpose of this section. 
;aking steps to discharge its 
)bligationstoward such citizens or 
iitities? 

3. 	 7A § 620(o). Fisherman's Protective No instance of any such 
,,,t § 5. If country has seized, or seizure or imposition of 
. posed any penalty or sanction nainst, such penalty or sanction is 
ly U.S. fishing vessel on account of its now knon. 
'ishingactivities in international 
raters, 
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a. has any deduction required by Fisher- a. Not Applicable. 
men's Protective Act been made?
 

b. has complete denial of assistance b. Not Applicable.
 
been considered by A.I.D. Administrator?
 

Relations with U.S. Government and Other'Nations 

4. 	 FAA § 620(a). Does recipient country fur- No instance of any such 
nish assistance to Cuba or fail to take present course of conduct 
appropriate steps to prevent ships or air- is known.
 
craft under its flag from carrying cargoes
 
to or from Cuba.
 

5. 	 FAA § 620(b). If assistance is to The Secretarj of State 
a goverrmnt, has the Secretary of has determined that Egvpt 
State determined that it is not is not controlled by the 
controlled by the international international communist 
Comunist movement? movement. 

6. 	 FAA § 620(f). Is recipient country No. 
a Communist country? 

7. 	 FAA § 620(i). Is recipient country The President has not 
in any v.wiy involved in (a) subversion determined that the recipient 
of, or ndlitary aggression against, country is involved in such 
the United States or any country conduct.
 
receivirg U.S. assistance, or (b)
 
the planning of such subversion or
 
aggression?
 

8. 	 FAA § 620(J). Has the country permitted, The President, iq accordance 
or failed to take adequate measures to vith the requirement of 
prevent, the damage or destruction, section 620(J) has considered 
by mob action, of U.S. property? terminating absistance to 

Egypt and has determined
 
that no sufficient reason
 
exists not to furnish the
 
assistance. 

9. 	 FAA § 620(1). If the country has failed Egypt has reactivated its 
to in.titute the investment guaranty Investment Guaranty Agreement 
prornm for the specific risks of wirith the U.S. 
exprocriation, in convertibility or
 
confi',;cation, has the A.I.D. admini
strat!.on vrithin the past year considered 
denyirng assistance to such governent 
for 	tis reason?
 

http:strat!.on
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10. 	FAA § 620(n). Does recipient country 
furnish goods to North Viet-Nam or 
permit-ships or aircraft under its 
flag t6 carry cargoes to or from 
North Viet-Nam? 

11. 	 FAA § 620(g). Is the governent of 
the recipient country in default on 
interest or principal of any A.I.D. 
loan to the country? 

12. 	FAA § 620(t). Has the country 
severed diplomatic relations with 
the United States? If so, have they 
been resumed and have new bilateral 
assistance agreements been negotiated 
and entered into since such resumption? 


13. 	 FAA § 620(u). What is the payment 
status of the country's U.N. obli-

gations? If the country is in
 
arrears, were such arrearages taken
 
into 	account by the A.I.D.
 
Administrator in determining 
the current A.I.D. Operational
 
Year Budget?
 

14. 	FAA § 481. Has the goverrment of 
recipient country failed to take 
adequate steps to prevent narcotic
 
drugs and other controlled substances 
(as defined by the Comprehensive Drug 
Abuse Prevention and Control Act of
 
1970) produced or processed, in whole
 
or in part, in such country, or trans
ported through such country, from being
 
sold 	illegally within the Jurisdiction 
of such country to U.S. Government 
personnel or their dependents, or from 
entering the U.S. unlawfully? 

The recipient country is not 
konwm to be engaged in such 
a course of conduct. 

No such default exists. 
Reconciliation is taking place 
between the books of AID and
 
the Government of Egypt in
 
regard to several very minor 
amounts.
 
Egypt severed diplomatic
 
relations with the U.S. in
 
1967. Diplomatic relations 
hp'vp now bpen resumed. few 
bilateral assistance agree
ments have been entered into 
since such resumption. 
Egypt has paid all of its 

outstanding U.N. obligations. 

No. 
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15. FAA § 659. If (a) military base is There is no'military base in
located in recipient country, and was 
 Egypt-within the definition of

constructed or is being maintained or 
 this section.
 
operated with funds furnished by U.S.,
 
and (b) U.S. personnel carry out 
military operations from such base,
 
has the President determined that the
 
government of recipient country has
 
authorized regular access to U.S.
 
correspondents to such base?
 

Military Expenditures
 

16. FAA § 620(s). What percentage of 
 The President has taken into
 
country budget is for military account each of the listed

expenditures? How much of foreign 
 considerations as to current

exchange resources spent on military 
 military expenditures by the G
equipment? How much spent for the and has determined that these
purchase of sophisticated weapons 
 do not inhibit economic aid
 
systems? (Consideration of these 
 to Egypt but rather that the
points is to be coordinated with 
 projected program contributes
the Bureau for Program and Policy 
 to the underlying intent of
Coordination, Regiona-. Coordinators the FAA which seeks to reduce

and Military Assistance Staff (PPC/RC).) 
 arms costs and to stimulate
 

economic development.
 

CoN-Dn0afS 6F THE LOAN 

General Soundness
 

17. FAA § 611(a)(1). Prior to signing of 
 The necessary plans and cost
loan will there be (a) engineering, estimates are coipleted.
financial, and other plans necessary
 
to carr,., out the assistance and
 
(b) a n'!asonably firm estimate of the
 
cost to the United States of the
 
assistance?
 

18. FAA§ 6!1(a)(2). If further No further legislative action
legislative action is required within 
 is required to implement

recipieit country, what is basis for 
 the prorain than confirra
reasonable expectation that such action 
 tion action pertaining to
will be completed in time to permit the signed loan agreement.

orderly accomplishment of the purpose
of the joan. Ll 
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19. 	FAA § 611(e). If loan is for Capital 
Assistance, and all U.S. assistance to The.A.I.D. Representat ve in 
project now exceeds $1 million, has Egypt has so certified. 
f-itssion Director certified the country's
 
capabiiity effectively to maintain and
 
utilize the project?
 

Loan's Relaticnshio to Acbevement of 
Country and Regional Goals 

20. 	 FAA § 601(a). Information and conclu- The Grant will increase the' 
sions whether loan will encourage ef- flow of international trade 
forts of the country to: (a) increase and improve technical 
the fl.. of international trade; (b) efficiency of industry, 
foster Drivate initiative and competi- agriculture and commerce. 
tion (c) encourage developmnt and 
use of cooperatives, credit unions, 
and savings and loan associations; 
(d) discourage monopolistic 
practices; (e) improve technical
 
effibiency of industry, agricylture,
 
and corierce; and (f) strengthen
 
free labor unions.
 

21. 	FAA § 619. If assistance is for Egypt is not a newly 
newly independent country; is it independent country. 
furnish-2d thrcugh multilateral 
organizations or plans to the
 
maxidnm.r extent appropriate?
 

Loan's Effec: on U.S. and A.I.D. Program 

22. 	 FAA § 6D1(b). Information and The great majority of funds 
conclusion on how the loan will expended are for gpods and 
encourae U.S. private trade and services from private U.S. 
investmnt abroad and how it will concerns. 
encourage private U.S. participation 
in foreign assistance programs 
(including use of private trade 
channels; and the services of U.S. 
private enterprise). 
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23. 	FA § 601(d). If a capital
project, are engineering and 	 Ys,, 
professlonal services of U.S.
 
firms and their affiliates 
used 	to the rraxJmgn extent 
consistent with the national
 
interest?
 

24. 	 FAA § 602. Information and con- Procurement of goods and

clusion whether U.S. small business services will be pursuant

%rillparticipate equitably in the established AID regulations.

to
 

furnishing of goods and services
 
financed by the loan.
 

25. 	 FAA § 620(h). Will the loan promote No.
 
or assist the foreign aid projects
 
or activities of the Communist-Bloc
 
countr'ies? 

26. 	 FAA § 621. If Technical Assistance Technical assistance will be
is financed by the loan, informa- to the greatest practical extenl
tion 	and conclusion whether such from 	private enterprise on a
assistnce will be furnished to contract basis.
 
th: fullest extent practicable as
 
goods and professional and other
 
sernice3 from private enterprise
 
on a 	contract basis. If the
 
facilities of other Federal
 
agencies w.rill be utilized, 
information and conclusion on
 
whether they are particularly
 
suitable, are not competitive
 
with private enterprise, and
 
can be rade available without
 
undue interference with domestic
 
program. 

Loan's Corplaice .ith Specific Requiremerfts 

27.. 	 F10. § 6'0. Will loan be used to No.
 
finance police training or related
 
program in recipient country?
 

L4
 

http:regulations.to
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28. 	 FAA 114. Will loan be used to pay 
for performance of abortions or to 
motivate or coerce persons to 
practice abortions? 

29 	 FAA § 604(a). Will all commodity 
procurerent .financed under the loan 
be from the United States except as 
otherwise determined by the President? 

30. 	 FAA § 604(b). What provision is made 
to prevent financing comnodity pro-
curement in bulk at prices higher 
than adjusted U.S. market price? 

31. 	FAA § 604(d). If the cooperating 
country discriminates against U.S. 
marine insurance ccnpanies, will 
the- loan agreement require that marine 
insurance be placed in the United 
States on commodities financed by 
the loan? 

32.' 	 FAA § 604(e). If offshore procure-
ment of agricyltural ccmmodity or 
product is to be financed, is there 
provision against such procurement 
when the domestic price of such 
comodity is less than parity? 

33. 	 FAA § 608(a). Information on 
measures to be' taken to utilize 
U.S. Government excess personal 
property in lieu of the procure
rent of new items. 

34. 	 FAA § 611(b), App. § 101. If loan 
financen water or vater-related 

land 	resource construction project 
or propam, is there a benefit-cost 
*conputation made, insofar as 
practicable, in accordance with 
the pro.edures set forth in the 
Memorandlum of the President dated 
MAY 15, 1962? 

No. 

Yes. 

Comodity procurement in bulk 
is not to be financed. 

Yes. 

There will be no such' 
procurement. 

Consideration will be given 
to the use of excess property 
when practical. 

No water-related land resource 
is to be financed.
 



35. 	 FAA § 611(c). If contracts for con-
struction are to be financed, what 
provision will be made that they be 
let ona corpetitive basis to
 
maximum extent practicable?
 

36. 	 FAA § 612(b); § 6§36(h). Describe 

steps taken to assure that, to the
 
maximum extent possible, the country

is contribiting local currencies to
 
meet the cost of contractual and
 
other services, and foreign currencies
 
owned by the United States are uti
lized to met the cost of contractual
 
and other services.
 

37. 	Section 30 and 31 of PL 93-189
*(FAA 	of 1973). Will any part of 

the loan be used to finance
 
directly or indirectly military
 
or paramilitary operations by the
 
U.S. or by foreign rorces in or
 
over Laos, Cambodia, North Vietnam,
 
South Vietnam, or Thailand?
 

38." 	Section 37 of PL 93-189 (FAA of 1973);

App. 	 §111. Will any part of this loan 
be used to aid or assist generally or
 
in the reconstruction of North Vietnam? 

39. 	FAA § 612(d). Does the United States 

own excess foreign currency and, if 

so, what arrangements have been made 

for its release? 


40. 	 FAA § 620(g). W'hat provision is there 

against use of subject assistance to 

coupensate owners for expropriated or
 
nationalized property? 

41. 	FAA § 6'0(k). If construction of 
product:ive enterprise, will aggregate 
value of assistance to be furnished 
by the United States exceed $100 
million? 
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The G-at Agreement will so
 
Provide.
 

The agreement will so provide. 

No. 

No. 

Endeavor is being made for
 
negotiation of an agreement
 
for the reliease of U.S.
owned non-P.L. 48Q pounds.
 

The agreement will not permit
 
such use.
 

No. 



42. 	 FAA § 636(i). Will any loan funds be 
used to finance purchase, long-term
lease, .or exchange of motor vehicle 
manufactured outside the United States, 
or any guaranty of such a transaction?
 

43. 	 np. § 103. Will any loan funds be 
used to pay pensions, etc., for 
military personnel? 

44. 	 ApP. § 105. If loan is for capital 
project, is there provision for
 
A.I.D. approval of all contractors 
and contract terms? 

45. 	 App. § 107. Will any loan funds be 

used to pay UN assessments?
 

46. 	 Ann. § 108. Canpliance with regu-
lations on emrployment of U.S. and
 
local personnel. (A.I.D. Regulation
 
7).
 

47. 	 App. § 110. Will any of loan funds 
be used to carry out provisions of, 
FAA 209(d)?
 

48. 	 App. § 112. Will any of the funds 
appropr -ated or local currencies 
generated as a result of AID assist
ance be used for support of police 
or prision construction and adminis
tration in South Vietnam or for 
support of police training of South 
Vietnam-ase? 

49. 	 App. § 113. Describe hai the 
Cormitt!e on Appropriations of the 
Senate and House have been or will 
be notified concerning the activity, 
prcgram, project, country, or other 
cperation to be financed by the Loan. 
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No. 

No. 

Yes. 

NO.
 

Yes. 

No.
 

No. 

The committees have been
 
notified 15 days in advance of
 
obligation.
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50. App. § 601. Will any loan funds be No. 
usef for publicity or propaganda 
purposes wthin the United States 
not authorized by Congress? 

51. App. § 604. Will any of the funds No. 
appropriated for this project be 
used to furnish petroleum fuels pro
duced in the continental United 
States to Southeast Asia focr use 
by non-U.S. nationals? 

52. P4A § 901.b; FAA 640C. 
(a) Compliance vith requirement 
that at least 50 per centum of the 

Yes. 

gross tonnage of comnodities (com
puted separately for dry bulk 
carriers, dry cargo liners, and 
tankers) financed with funds made 
available under this loan shall 
be transpofted on privately owned 
U.S.-flag cormercial vessels to 
the extent that such vessels are 
available at fair and reasonable 
rates. 



PROJECT DESIGN SUMMARY LiF of Pr"- 81 
AIo '06 11-11, LOGICAL FRAMEWORK (visTmuCTin4, TmISiSAN OFPTAL o1 F-99.U Million 

surptemaNroo FUA HICHICAN 9Z USED A3 AN AID Total U.S. Fundi'R IhIitTO ORGANIZING DATA FOR THE PAR Date Prepared
5PtEMEN 


RslTa IT NEED NOT BE RETAINEDEPT.Steam Power Plant
Project Title & Number: 

NARRATIVE SUMMARY OBJECTIVELY VERIFABLE INDICATORS 


Pror- or Sector Gol: The bode objective to Measwes of Godl. 

which this project contributes:
 
1. To provide power needed for 1. Increased industrial sectol 


continuing industrial expansion and ;DP. 

urban growth in the Suez Area. 


2. Improvement of rural and urban 1. Increased industrial 


living conditions. employment. 


3. General reconstruction of the 

Suez Canal area. 


PROJECT PURPOSE: CONDITIONS THAT WILL INDICATE 

PURPOSE HAS BEEN ACHIEVED:
 

To augment the capacity of the The two 150 MW power units at 


Egyptian Power industry to meet the Ismailia (Great Bitter 


increased energized demands of Lake) plant will be fully 

Industrial and residential operational and will be de-


soneumers in the Suez Canal and livering close to their ratet 


other areas in the country. output to the grid for 
com-

mercial sale and industrial
 
Use.
 

OUTPUTS: MAGNITUDE OF OUTPUTS$ 

Conatruction of a 300 MW N/A 

Thermal fower plant at Ismailia 

consisting of two 150 MW steam/ 

turbine generator units. 


INPUTS: IMPLEMENTATION TARGET 

1. Contract for architect-en- N/A 

gineer services for project d"* 

sign, procurement, supervision 

and management. 


2. Turnkey construction contrac 

for: (a) supply of turbines, 

generators and related elactri-

cal equipment; (b) supply of 

boiler and associated equipment; 

(c) execution of civil works. 

mechanical and electrical
rectlor, 


an SUSTaJ 

MEANS OF VERIFICATION 

Government of Egypt 
Statistical data. 

. 

Examination and inspection of 

the completed steam power 

plant. 


1. Review of invitation-for-

bid for plant construction. 


PAGE 
IMPORTANT ASSUMPTIONS 

Assa;;os fr achiein owl tres: 

1. That negotiations leading to a 
settlement of political problems 
will continue and will achieve 
reasonable progress; that warfare
 
will not be resumed.
 
2. That policies and -ctions of
 
the Egyptian Government concerning
 
fiscal and monetary policy, pricie,
 
and debt management will foster
 
continued growth.
 
ASSUMPTIONS FOR ACHIEVING PURPJi:
 

That required transmission lines,
 
switching gear, subststions,. etc.
 
required to connect the new plant
 
and output to the grid will be
 
completed by the EEA in a timely
 
fashion.
 

ASSUMPTIONS FOR ACHIEVING OUTPUTS:
 
1. That the Egyptian Army and the
 
Suez Canal Authority will transfer
 

2. Review and approval of con- title to the plant site to the EEA.
 

tract. 

3. Contractor reports. 

4. Review of disbursements 

mad& upon shipment of equip
ment; contractor reports.
 
S. Inspection and examination
 
of the works; contractor
 
reports.
 

1. Contract review. 

2. Monitoring of financing 

actions to fund dollar con-

tracts. 


2. That the Egyptian Government
 
will provide all the local currency
 
required to carry out the project.
 

ASSUMPTIONS FOR PROVIDING INPUTS:
 
1. That initial Conditions Precedent
 
will be met.
 
2. That U.S. construction cempanies
 

and electrical equipment manufacturer
 
will want to ted for this contract
 
and will form appropriate combination
 
or doing so.
 
3. That local Egyptian firms will
 
be available for civil works coa
tracts.
 
4. That local materials will be
 
available.
 



ORGANIZATION CHART OF THE MINISTRY OF ELECTRICITY. 

MINISTER OF 

ELECTRICITY 

-. CONSULTING HE 

UNDER SECRETARY OF STATE FOR UNDER SECRETARY OF STATE FOR FIRST UNDER SECRETARY OF STATEMINISTER'S OFFICE CORPORATIONS & AUTHORITIES
 

Director General for 
 Director General for General Planning & ResearchFinancial and Administrative Technical Affairs 
Affairs 

Director General for General Financial &Director General for Financial Planning Administration 
General Affairs 

Director General for General Legal Affairs 
Planning and Studies 

GENERAL EGYPTIAN RURAL Er.ECTRIIFI CATION 

ELECTRI CITY CORPORATION AUTHIORI TY 
(GEEC) (REA) 

0 



ORGANIZATION CHART OF THE GEN-RAL EGYPTIAN ELECTRICITY CORPORATION 

BOARD OF DIRECTORS J 

CHAIRMAN OF THE BOARD J 

GEN. CO. FOR ELECT. - LEGAL COUNSELLOR TECHNICAL COUNSELLORPROJECTS • 

AUDITOR -IIF:I ..I
I 

IIPLANNING] 
GEN. CO. FOR ELECT. LEGAL DIVISION :-PUBLIC RELATIONS 1 

& MECH. PROJECTS 1UIL O 

I -I 
STUDY, RESEARCH

MANPOWER FINANCE & ECONOMY . OPERATIONS & PROJECTS 

Personnel Stores Emergency Power Stations 
Training Supplies Power Stations Transmission 
Industrial Financial Transmission Networks 

Relations Commercial Networks Civil Works 
Electric Power General Labs Projects

Institute Dispatching Study & Research 
Administration Purchasing 
Planning 

UDELTA ZONE ALEXANDRIA ZON 
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'nm," sprrlN.G UP OF 

] Nch.:l.lv:r. 

.:T., v,.si.tsa I., 

r hle P ll 

of thv Pppiblic 

I| mu. 

The P1 pIe's Assembly has ratified th 

,.F4it v. hu:m by -',ronmalqgited: 

following 

AxL. -," ijtl-iiat'.:Jtr,.ty .: nu-r,J "rAjyt:ira Electric lkowr 

:pn.btfI y" stla.L Yc s. ,zt- It shal 3. btr a Icgal Pntity, affili

. I:.l Ii- Ilu, Ministiy cF Pow.r and shvill have its he-d office in 

tlZ.:ity of C-' ro. 

The said Authority shall be slibject to: th. rul.es 

ainc rc.N'ju i,'.i SiCitAd .it'inthis Ir^. : 

•-t.. 2 lT. lk,*V''r.ty shall es'oxclusively assignjri'c the follc,;in.4 

,,(a) 

,b) 

-utiictio 
r4ITq.'.lIatation of the proj,'cts related to prcdutton 

ot eLec.ric pcmr, its trmdS~ssion- a, distribution 

LhjoUqhO0t tuhe lHq.b!ic. 

Mxan.i.,rivoniC' r)fF. ,:r~- r siciiois tli&4:a n d 

(e) 

+n ern~ansc, s wrLl as regulation of thn Jo Id on' t, 

'..r:s thrnowhout the ehmblic. 

11istrtnih ion of electric power and its sale dhrotuqhout 

mair 
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,'ur" regardinU every

. 


(c;!Cuq. i=I: studies and research 

'bii"c: t4:n.crtcd with th Authority's a,1tivitic-s. 

'a) 	Re;:t',rinrj 'r #exkrt radvLce mid inplennting projects 

tPAi .h .jI I w i thin tha Audority' s jurisliction ..hether 

-iaiternal o, remturnal, and which are coppatible with tle 

.I.ithority'.s capabilities and experience or which are 

atalin.blo Lhiraih it. 

Ar3t., Iflic. Authority's c.,: ital is coq.sad of: 

(]. The fiuds of the General Fyptian Electricity Cbr

;oration fomded I-y virtue of Republical Decree No. 3726 

of 1965. 

(2) 	 TIhe funds to te.appropriated by the State. 

Art.. 4 The k:/t"nrity's revcnues arc mde up of: 

1 - T.c sums apropriated by the State. 

2 - l'lreds of the electric energy's sale. 

3 The !rico differential resulting fran sale of electric 

c,rrent at prices lower than the approved tariff for develop

trent rtposes wiich are bome by the Public Treasury. 

4 - Iroceeds of the Authority's activities and incon

.i!eratjon of wor,'ks and services rendered to third parties 

jtvoLnally or externally 

Lins advanced to the Authority by the Stdte. 

6 - C,,-dit facilities secured by the Authority. 

1 - [onations and grants-in-aid. 

W-
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Art.5 'hPi auootttl'flAI hvive a special, buxlqc* to bn prelvi-cd in 

,~cco4hWMIG wtrth ui:t r'las set cxit in its statutes witlyout being 

rDi ty t;' -: laws cuid regulations governing preparation of 

kie GQte Whie. Al., the Authority shall have a' special 

-.. , ot ,I.i.....'t]iiv its reo.v'cn, and any surplus In the 

Aut:h-*:'-It.".';:X.t F11d] 1),'! carried forward from yo.: to year.' 

Art. ;; rhCau;i I of MiJd:terS s. .dlI stL the interest rate of the 

IOwIi, t(.D. he -advanL'2d by t. State to the Authority. 

Art. 7 IN. At -viriy sha1ll be etiLitled to engage in all actions and 

dc. .. igjyituto acaxiplish the purposes for which it is set 

up, mei~ainj direct cuntracting with individuals, companies, 

h.rits as w.. I as local and foreign organizations, in consonance 

with %tw"EQLCS s..t forth in the Authority's statutes. 

Ar *.. 8 Ilhe Autl.f ity is entitled, within the boundaries of its budget, 

to imort *3,:'Jt or through another party without an import per

nit, it.- c-pir-xmits of production, materials, instruments, 

. . ¢4ct.e pttF . and mars af t ransportation required for its 

1acLi'.vties N% ',iforyritywitli die rules as set by the Authority's 

-Iiature%. tr.hout bttim rest.ricted by the laws and regulations 

qoVLrn7J( i'-Rfftation or foreign currency. 

Art. 9 Thr A, thoPi ty's i,,pori s of equipment, instruments and materials 

Mequired fov. its projects shall be exempted fkrci cu;tcs duties 

and odhct - an,d dues. Also, imports by conpanies, organiza

tions w',d v tos contracted with the Authority of instrurrents, 
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COVA41*r, 4O&s. t',~~vt'hicles, latria.Ls and other nvvables 

Ate aeilew.&4 fm cu.,sov,duties and other ta:.es and dues,, pro

vvbtd r. %e.4a,' s,iect to insfection and the Autority's 

: ' i,-n :; :*',!! . qpted onmodities are iToit.ed and 

requif.d for iT 9ro,4s' implenentation. Such exenpted cvmw

dyhes60I f t9e IiiAM to the paywent of taxes and dtt.s in 

tr.W t i .,f i f they ARE disposed of to ao,ther Tarty within 

4W-qi tfr.P4r (Ate of 'their enjoying the franchise. 

Asac, inrter-Ps OW VAMS Wd external credit facilities contracted 

fdr bil lhl Aui:,.r ity ;Mth W exempted from all taxes. 

Art.. 10 Th.'t kAutrv h'6AI havr a btvrd of directors. Its chairman 

sw'll bi ooitsd b Rc'ptilfiAcan decree which shall also set his 

sal.i.ty, .,vroasz.-ti:xtn.nt ol noekers of.th. Board shall be by 

an Ordef: of th Prinw! Miiister Ul.&:1 the retmmnidation of the 

Miinister o : 

Art. i The ).Ora ot Directors is the sprc.ire body respons.ible for the 

Ait.hority',: 4fairs. It dischat9L.' its fulic-

t\wL,::; LAid '4i'1 Im 'his fth. It has the discro.' :n to take 

wh+." e.ur a..v':.'s 'r. ,t.i for Ilie attainment us Ihe objoctivi 

'r Attt, tl' A-,thv. wns fownkld, partJ.i 61..uly: -

* Ap~pr. ,n. (if IMh' Authority's regulative stu,ture. 

2 Piurosal of the tariff for the distributioin atid sale 

f cle-c:ric Cnergy to the variouts electric-using individuaLs 

# ;aiization.s after seeking the opinion ,'sthe Centra] 
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40(t pCcouvitanfcy atid the costirlis ti) ly! ipproWd 

Ibf - 1Wecvieity -s-1.-it: Flighei Counicil wi-i tlv cmzqA-

VV~~jIte I.! rxqinifjtee. 

live SAOd roriff s~hjI iJ r.-t: be enforced until after its 

Otpp-rat ly. Ihe Cotund 1 of ministers. 

3~proJn of the' Ait.li. t-y's' annual draft. budqget 

POOa ;tS drk'Fi- bpd.I~X4E Sh-f-:L. 

trndn- of 'cit-i-s f icwt one iftem t) -nnoth'~r withiti 

LvE *,v:id!jr*,' of 01lL sai cat ei.ry. 

tIC~r~. ~umzd ~ ITItters, as well as othe'r-qvieral 

h fif:;'i; tI.t -c r-R.xti-ort relaited tZo the Authority's 

pora *4 ini'udino social insrane, travrel]inc;al~v:i 

uvisoiLationi exrnse. 

~ ;'i ~w~t~m orsurv-' iac v 

.'i ~~:it. icrrdaiiae ci i t-. IIj~i with etxn-inq.c 

4[r..o~r~qt i;# cftrarctinq for loans. 

c 4n'j rin] gr.tits-in-aid offorx! Uxt1~.~r-pi rir.it. ions 

IAi I. iritv J~ii are~ ivt incaisistaent with its &Am~s and 

1-iTiviwdnebythe. 1ricdical reports tobesubmitted t 
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I,." . whatever the Minister of Pry.or or the Mair

,h deens to submit to the N-kird reglarding .4 

....J1' ; II(I within Ids axmt-ctence:. " | 

h,.' .,"t.! r . a't up fr.:un a rJiq its ment,.rs a crmtitt:ee or 

:,,.', h. tr.t itisted tenmxrari.ly with sanie of its assigntrents. 

ne ondj ."s cnl itlc,:I to delegate one of its assi.qm.nts upoi 

o4e.A it; nfl.,.'- Ls f'r vio'. ,.;t to hir; .ia.rtain mission. 

Art. Q2 'l1,o ...ward ,ytrts at lra.t ance a romnth utrin thc invitation of 

r'C.1#i.nan, irvided that a quonr.n oi the majority of its 

I1.*.':~'. ar' "..cIt. its resolutions are [jss(d with the abso

-.,t., ubi,.oritv t.r it ,nttexs. Mien the votes for and against 

ftq. aJUAL, 1.11o (i.irrul shall have tie deciding vote.. In the 

Cw.6Q a* absen., of th€ Board (Lainran, the Board electLs a 

substtitute. :fie icard is entitled o invite %-hiceverit deems 

to atgc,,d itsrm,&ings in an advisory capacity without h3ving the 

riciht to cist their votes. 

Art. Ti:r' 'i ty's oard (7hairimn shall cor iunicate to the Minister 

rf P"r t-ihe IW,'d's rt..solutions wi.thin three d'iyv *r'nitJcfr 

ado ' i."i for th.ir .plroval. Ilie said resolutiors shall be 

Orai:,...c~l #:nforceablr unless the Minister objects to them in 

wr.L.:! to th,, Autl rty's Board within thirty day. from the 

dat" o. his receiving LIM . 

Art. 4 '1lic .AVJur1ity' s W'ard tLairman is assigned the following duties: 

I - rxecution of the Board's resolutions. 

- Kinagnent of the Authority, development of its system 
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• 	 ,I i i 31li.t! its orcr'w:;.-"tion. .At.; 

|.,, and Ur t~v,'"t,"" I,
4L~i0::rof Iwx:t 


ik): j an ent 

"1. .. i~e.' i -~I 3 rsal tinly delegate uton a diremtor or mwre .
 

' 
rt. 1 : ....'" .....': ] ,.. .~' shall rpr,:.:. it: at thu o urts of 

"., , ; '...-* ,* ,-' .' .. : W I.;I (L' .J" pt lrti, 

Art. 1E- "", .,irj[ .' , 

,':,:I':*.!-~.i;i .: 

' . ;hail . nciminat.e a ,lJ.,..Lt,.: 

c-Iilvent of"his anbsev'ct or 

to repJ.a'.m the chair

should his post: be 

.17 "LlicAutl.. n-,:',rdni, witl the'consent of the Minister of Pa-mr, 

................................ ;,.)lrCt,(, allott-.l t.o tho Authority in favor of 

tJi. bt....' o o......t r the foreign currency accruing frcxn the 

-"c€;ir.-dv.::','. t,, it, ," rcsuiltinq from its act.i.vity or in considera

tiin. Lit th - and sd rivice. it renders to other parties or the 

,k,:. ,,r.:.*,.: 4r;-t..-in-aid it receives, in accordance with the rules 

,Art. 18 , . c:. icer 
th1C. iYll 

.,.i.. .: ,,,iity .ti.svcLing the real e-'ta'.e requir' d 
iv's pic. ests with the Minister of Power. The 

Art. 19 

,i:;J,. ,.*::-.miw revilat.ing the expropriation of property for 

,k'.i" II I,:-y or iLt.rovenflt. shall apply. 

Jn o,'1:r to aaluire its rioits the Authority way take legal pro

(vir.tgs t .. ,,vo attachmnts inaccordance with the provisions of 

thr- At ",ch.r+rt s raw. 

• - .. .-. . . .___....__ 
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rt. 20 1'1 ?s ' '11 . d'' ,'. . i, is-owed by .Puxbl Ic n decree wth-

M,,! h'o',,. ro,,n'rhie": ':",y the3 Statc's rules wol rr.u.acions a[ppliCable 

:';:.. :k'.: rr;.. ini,:hin y, within six rnths ftm the dte of 

1.1 ,,'.:0 if Liu, in the official Gazette. statutes shallL,,n this The 

take i.i,' a-nraiderati. i tUe following:'-


Fjrt - ::-nntiv. ',.'o to prodiuctivity.
 

.ii-r' .mi&l .1",
r t'ue p y scale annexed to L-w Wo. 58 of 1971' 

re.xted to I Y W.it ilt's civil s-irvnts.
 

",ird - Ilv-, kiditional and ino-ntive bontes and allowancs to be
 

set for tL. Authority's personuel should not exceed double the salaries
 

set for thrr.
 

Fourtli - 1!,c: noin prhi.ciples of the standard social insurance schemw
 

as spolled cut by law No. 79 of 1975.
 

Fifth - Travel Iing all, awices and transportation expenses of the
 

Autlryity's prrsonnol according to the hierarchy of their grades and
 

origuial salaries sliuld not exceed the actual expo.nses they incur.
 

Siyth - fic'lk.irin of the rules of the standard acounting system.
 

Sevent2i - 4) di rect olixrations to--ntrusted except to monoplistic
 

foreip f irms o," those with specialized iternational expertise or
 

ii, cases of -ri)ntinqent ur r-ncy, subject to the approval of the 

Minister of .vAer. 

Ei~th- Fllowing the mst up-to-date supply rules applied in identi

cal projects.
 

The Authoity shall supersede the General Egyptian Electricity
Art. 21 


Corporation (GEC.) sot up in virtue of Republican Decree No. 3726
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.rf I',i5.',*1:., u",:'-, s. ri it.; and obligatims. 

",rt.22 	 1,C.- ,'1r'' ,.rs, u) !,..Iiol k t'rasferred to the Authority w!thout: 

rt. 23 i'.ii '". iI r*,cj.t' 4. 3726 of 1965 setting up the (RM is hereby 

.*ii tr, f.I. "uL: cis ,iny other provision ontrary to the rulings of 

this law. 

Art. .14 .. * k- r shal. i m the necessary Ordrrs for the 

0"..',."ion C: l.'iS line. 

ALt. 25 	 ',Ili; L.iw :Ih.,l I h pub',ish':d in the Official Gazette, and-shall become 

cj'vrat..Ive as i r,-'11 clntc of i ts publication. 

"Iis law shlu; Le-eossmd with the State seal, and, shall be. executed 

as ore .f its Idmw. 

(Pub Ljahed 	onEZ2_ 1976) 



AMEX H 

EISTING GENERATMV STATIONS 

Capacity 

Plant Type Units Design Available 

Upper Egypt 

High Dam H o12 x175 MW 2100 
Aswan Dam Hydro 7 x 462 x 11.5 MW 3345 900 

Assuit Thermal 3 x 30 MW 90 60 

Cairo 

Cairo North Thermal 2 x 10 MW 
1 x 20 MW 
2 x30 MW 100 60 

Cairo South Thermal x6 MW 21 180 
Cairo West Thermal 3 x 87 MW 261 230 
Tebbin Thermal 3 x15 MW 4&5 28 
Cairo Area Gas Turbine 1 x 17 MW 17 17 

Dellt 

Suez Thermal 4 x 25 MW 100 
Talka Thermal 3 x 12.5 MW 

3 x 30 MW 27 327 
Damonhour Thermal 2 x 15 MW 

3 x 65 MW 225 210 

Alexandria 

Siouf Thermal 2 x 26.5 MW 
2 x 30 MW 113 100 

Max Gas Turbine 2 z 14MW 28 12 
Karmouz Thermal 4 x 6mw 64 30 

Canal Area 

Suez (being Gas Turbine 2 x 23MW 146 46 
restored) 

Ismailia Gas Turbine 1 x 23 MO 23 23 
Port Said Gas Turbine 1 x 23 MW 23 23 

Total - 3947 2046 
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_______I
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HOF~KV lCAIRO 500KV 

CAIRO ZONE 	 TBN 

1 . 1 POWER- U NA ZONE 
STATION CANA ZOE 

IKAFRj 

NEW132KV ~ 	 POCELNT~ ~ ~I 	 T=ESSIN:...
ASS 	 T. TESSINSAMAUT 

UPPER EGYPT 	 SST 

ZONEND M 

NAG HAMMADI EXISTING LINE6-

----- PROJECTED LINE* "IrT\T 
v 	 BOUNDARY OF ZONES 

500KV (SINGLE CIRCUIT) 

-220K(V (DOUBLE CIRCU17 
--- 220KV (SINGLE CIRCUIT 

THE EGYPT IAN POWER SYSTEM
 
ONE LINE DIAGRAM
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TA13ULATION OF USEABLE GENEIIATING CAPACITY, ESTIMATED PEAK LOADS
 
RESERVE IN MW AND PERCEINT-ALSO IHESFRVE MINUS TWO LARGEST THERMAL UNITS
 

S.stem Two Reserve Minus 
Useablo Reserve Largest Two Largest % Of 
Gen. Est. Generation Thermal Thermal Units Useable 

Year Capacity Load MVI Units MW Generation 

1974 1433 

1975 2037 1582 455 22.3 175 280 13.7 
1976 2376 1766 610 25.7 175 435 18.3 
1977 2696 1928 768 28.5 220 548 .20.3 

1978 2976 2129 847 28.5 220 62. 21.0 
1979 3i43 2350 793 25.2 220 573 18.2 

1980 3493 2596 897 25.7 300 597 17.1 

1981 3953 2866 1087 27.5 300 787 19.9 
1982 4303 3135 1168 27.1 300 868 20.2 

1983 4903 3430 1473 30.0 750 723 14.7 

1984 4943 3753 119.0 24.0 750 440 8.9 

1985 5523 4105 1418 25.7 1200 218 3.9 

1986 6126 4491 1635 26.7 1200 435 7.1 

1987 6176 4913 1263 20.5 1200 63 1.0 
1988 7016 5375 1641 23.4 1400 241 3.4 

1989 7020 5886 1134 16.2 1400 (-)266 '0c 

1990 7641 6369 1275 16.7 1400 (-)125 -0 
1991 8238 6884 1354 16.4 1400 (-) 46 
1992 8688 7442 1446 16.3 1400 46 0.5 

1993 9538 8037 1501 15.7 1400 101 1.0 

1994 10288 8680 1608 15.6 1600 8 0.0 

1995 11048 9375 1673 15.1 1800 (-)127 (50 

1996 12020 10125 1895 15.8 2000 (-)105 40 

1997 12840 10935 1905 14.8 2000 (-)95 ,0 

1998 13984 11820 2164 15.5 2000 164 1.2 

1999 14924 12650 2274 15.2 2000 (-)274 1.8 

2000 14924 13533 1391 9.3 2000 (-)609 40 
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MINISTRY OF POWER 
WATER AND THERMAL GENERATION CURVES 

TO MEET THE INTEGRATED ELECTRIC NETWORK LOADS 
UP TO THE YEAR 1985 
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AVERAGE ELECTRIC TARIFFS BY 
CATEGORIES OF CONSUMERS 

(Millimes* of Egyptian Pounds/kwh) 

Average Tariff (Millimes/kwh) 
Consumer Category 1969 1970 1971 1972 1973 

Special Tariffs and 
Large Industry 

Kima Fertilizer Industries 1. 06 1. 05 1. 05 1.88 1. 88 
Iron & Steel Company 5.20 5.20 5.33 5.40 5.27 
Masr Chemical Industries 5.20 5.014 5.29 5.00 5.32 
Ship Yard 1,9.87 10.15 
Iron & Steel Complex 7.04 7.00 
Assout Phosphates 5.37 6.53 
Others 7.74 7.50 7.49 7.55 7.31 

TOTAL INDUSTRY AVERAGE 3.81 3.83 3.89 4.75 5.44 

Agriculture 

Irrigation 7. 13 6.93 6.93 6.93 6.93 
Land Reclamation 8.86 8.41 8.32 9.07 8.09 

TOTAL AGRICULTURE AVERAGE 8.37 8. 11 7.08 7.08 7.07 

Municipalities Bulk Sales 
for Rural Electrification 8.49 8.40 9.00 9.00 9.00 

Public Service 

Traffic & Street Lights 12. 59 9.85 9.88 9. 90 9.90 
Water and Sewage 6. 80' 7.38 7.09 7.99 7.09 
Communications 6.37 6.37 6.39 6.28 7.30 
Grain Storage 13.44 12.78 

TOTAL PUBLIC SERVICE 
AVERAGE 7.44 7.46 7.18 7.12 7.48 
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AVERAGE ELECTRICTARIFFS BY
 
CATEGORIES OF CONSUMERS (cont'd)
 

(Millimes* of Egyptian Pounds/kwh) 

Average Tariff (Millimes/kwh) 
Consumer Category 1969 1970 1971 1972 1973 

Domestic and Others 

Domesti6 & Commercial 14.51 14.40 14.40 14.51 14.52 
Public Housing 4.89 4.46 4.80 5.61 9.00 
High Dam 3.00 3.00 3.00 3.00 -----
Government 12.35 13.32 13.33 13.85 13.88 

TOTAL DOMESTIC AND OTHER 
AVERAGE 5.94 5.96 6.16 6.70 7.49 

*I Millime = LE I x 103 
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GEEC ELECTRIC TARIFF RATES 
(Effective January 1, 1975) 

A-	 Consumers fed directly from high voltage 

1. 	 Fed on 220/132 kV - Price 5. 072 Millimnes/KWhr 

2. Fed on 66/33 kV - Price 6. 464 Millimes/KWhr 

B- Consumers for electromotive power 

1. 	 Consumers fed on medium voltage with contracts 
for power more than 500 KW 

Price includes the following: 

a-' fixed annual charge/KW contracted 5. 620 LE/KW 

b- variable rate annual tariff 

- lotPortion 

Amount equal to 1000 hours x contracted 
power at the rate of 10. 103 millimes/KWhr 

2nd Portion 

Amount equal to 1000 hours x contracted 
power at the rate of 9. 503 millimei/KWhr 

3rd Portion 

Amount equal to 1000 hours x contracted 
power at the rate of 8.303 millimes/KWhr 

4th Portion 

Amount equal to 1000 hourz x contracted 
power at the rp:e of 7. 103 millimes/KWhr 
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GEEC ELECTRIC TARIFF RATES (cont'd) 
(Effective January 1, 1975) 

b- Variable rate annual tariff (cont'd) 

- 5th Portion 

-

Amount equal to 1500 hours x contracted. 
power at the rate of 5.403 millimes/Kwhr 

6th Portion 

Ze 

More than this amount will be at the rate 
of 4.603 millimes/Kwhr 

Consumers fed with contracts for power from I to 
500 KW. I 

a- the prices are as follows: 

• Ist Portion 

Amount of 70, 000 Kwhr /year 
of 20, 347 milliems/1Kwhr 

at the rate. 

'-nd Portion 

Amount of 10, 000 Kwhr /year 

of 10, 647 millimea/Kwhr 

at the rate 

3rd Portion 

3. 

More than these amounts 
15. 847 millimes/Kwhr 

Consumers fed Domestic Power 

at the rate of 

23. 5 millimes/Kwhr 
15.0 millimes/Kwhr 

for the first 45 KW 
for more than 45 KW 
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TERMS OF REFERENCE FOR POWER SECTOR SURVff 

UNITED NATIONS DEVELORENT PROGRAM 

I. INTRODUCTION 

1.01 These Terms of Reference outline the purpose and scope of a Power Sector 

Survey to be undertaken by a Consultant for the Government of Egypt, with financing 
provided by the United Nations Development Programme (UNDP) and for which the 

(IBRD) 	 will act as ExecutingIntornational Bank for Reconstruction and Development 
Agency.
 

3:. GENERAL 

2.01 Government organizations active in the energy fiold in Egypt include the 

following: 

(i) 	 Egyptian General Petroleum Corporation (EOPC) under the Ministry 

of Petroleum. 

under the Ministry(ii) General Egyptian Electricity Corporation (GEEC) 
of Electricity.
 

(iii) 	 Rural Electrification Authority (REA) under the Ministry of 

Electricity. 

(iv) 	 Atomic Energy Ebtablishment (AEE) under ihe Ministry of Electricity. 

2.02 Most of the power sector is State owned; autoproducers account for only 

5 percent of national generating capacity. The sector is controlled and adminis

tered by the Ministry of Electricity through its executive branches, GEEC and REA. 

In addition, under a new law being considered, AEE is to form a new joint organi

zation under the Ministry of Electricity, which will construct and operate future
 

nuclear plants and sell the output to GEEC.
 

2.03 	 GEEC has operating entities in each of the five zones into which the
 
which also do some work
country is divided as well as construction subsidiaries 

for REA and other government and private organizations.
 

The power system in Egypt consists of about 2400 MW of hydroelectric2.04 
capacity at Aswan in Upper Egypt and about 1300 MW of thermal capacity in the Delta 

Region. These two blocks of generation are interconnected through a 790 km, double

circuit 500-kV transmission line. The physical characteristics of the system pre

sent stability and reliability problems, which have a major effect on system opera

tions and on the firm capacity requirements of the system. In addition, irrigation 

needs and dry season considerations oresenr nther operating limitations, Con~e

ently, GEEC already has additional thermal capacity under construction even
 
ough its peak load is only about 1600 MW, far less than the existing 3700 MW
 

February 18, 1976 	 "__0
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late capacity. A through analysis of present operations may disclose means
 
o'J.nicrensing the erfectiveness of the existing facilities.
 

2.05 CEEC plnmn to install a computerized energy control center and In arrang-


Ing t3 acquire system operational and planning computer programs for use at the con

trol center; however, these facilities will not be available before 1979. The pro

grani under the Terms of Reference must therefore provide GEEC with interim computer
 

program capability.
 

III. OBJECTIVES 

3.01 In view of the substantial growth in power demand expected in future 
of the industrialization planned for the country as a whole andas a consequence 

the rehabilitation program envisaged for the Suez Canal Zone, the Government 

considers it necessary to have a Survey made of the Power Sector to determine the 
changes that may be required in its institut.onl and organizational structure and 
in its operations and power development program to enable it to function more 
effectively and efficiently to meet the future power needs of the nation. 

3.02 The principal objectives of the Survey are thu following: 

(i) Erorgy Policy - Review the country's energy resources, energy 
dmands, alternative sources of electricity production, and develop 
an appropriate Power Policy Statement for inclusion in the Energy 
Policy 	frameworl scheduled for preparation by the Government.
 

(ii) 	Sector organization - Review the institutional framework and 
organization of the Power Sector and the various entities, recommend 
changes which may be desirable to improve effectiveness and efficiency, 
and assist GEEC in their implementation.
 

(iii) 	Operations - Analyze the existing facilities, procedures and staff
ing arrangements; recommend appropriate changes in facilities and 
methods to ensure maximum utilization of the available resources, 
and provide guidance in the implementation of these changes. 

(iv) 	 Power Sstem Expansion Program - Assist GEEC in developing its 
system planning expertise. As part of this work prepare a load 
forecast for the period through 1995, analyze the power system ex
pansion program as proposed by the Government for this period, 
recommend appropriate program changes in light of the Survey 
operational/economic findings, and recommend a bulk power system 
expansion program based on least cost alternatives for the near future
 
(to 1985) with estimates of investment requirements each 'year., and. 
global forecasts for future requirements (to 1995). 

(v) Distribution - Review GEEC's present distribution system planning, 

and design standards; recommend changes which may be needed 
to modernize existing methods and assist GEEC in their implementation; 
analyze REA's electrification program and provide coordination to 
promote the use of similar distribution practices by REA and GEEC 
as appropriate. 
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-	 s existing accounting systems(vi) 	 Accounti and Finance Study GEEC 
and methods and introduce appropriate changes to meet the needs of 

a fast-growing modern utility.
 

(vii) 	 Tariffs - Review tariff structures and levels and recommend revisions 
as found desirable. 

(viii) Training - Provide on-the-job training of counterparts and recommend 

appropriate programs to meet the staffing needs at all levels.
 

3.03 The Survey will be conducted in two phases: 

(i) Phase 1 (Diagnostic) requiring about 6 months to compile and analyze 
jdata (including data on the rural electrification program). 

about 	 12 months to develop(ii) 	 Phase 2 (Implementation) requiring 
within 	GEEC.recommendations and implement appropriate changes 

IV. SCOPE 

4.O1 The following sections outline the detailed scope of the Survey in each
 

of the eight areas of interest.
 

1 wer 	Sector Policy
 

formal 	Energy Policy for the country is scheduled for pre4.02 An overall 

Since 	electric power forms an important segment of
parntion by lhe Cvernment. 


the totl energy sector, it is considered desirable to include in the Survey the
 

prepnrntion of n Power Sector Policy Statement for consideration by the Government.
 

known energy sources, such as oil and gas reserves, potential
4.rn The 
hydroelectric sites and nuclear fuel deposits, along with those being studied, 

e.g. 

the Qattara Depression and the Nile Barrages hydro sites, should be reviewed in 
The information thus obtained and thediscussions with the appropriate agencies. 


the other objectives mentioned herein should be
conclusions reached in considering 

incorporated in a suggested Power Sector Policy Statement.
 

4.04 The following matters should be included for consideration in preparing 
a Power Sector Policy Statements 

(i) 	 The principal objectives of the Power Sector, e.g. to provide 

reliable electric power at reasonable cost, to bring electric 
service to rural communities and to foster industrial growth. 

(ii) 	 The coordination of the power sector with other Government entities 

which have a close tie with electric power, e.g. the Ministries of 

Industry, EconoTV, Finance and the other entities in the energy 
sector.
 

(iii) 	Allowing the sector and the entities comprising it enough autonomy 

to control their internal affairs and finances under the Government's 
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policy guidelines so that an efficient organization is created 
which will have the flexibility to face problems and be imaginative 
enough to find solutions. 

(iv) 	 The authorization of tariffs and tariff adjustments at such levels 
and with such frequency as to keep the sector viable and to allow 
financing a reasonable proportion of the needed expansion program 
to meet the power needs of the nation. 

Organization and Management 

4.05 The review of the institutional framework and organization of the sector
 
should include the following:
 

(i) 	 A detailed examination of the organization, functions and responsi
bilities of each of the entities comprising the power sector, and 
a critical analysis of its effectiveness and efficiency in carrying 
out its responsibilities.
 

(ii) 	 A detailed review of the manner in which the various entities 
are interrelated, witn special attention to the relation with the 
Ministry of Electricity and the extent to which each entity has
 
autonomy and control over its internal affairs.
 

(iii) 	An investigation of the institutional framework of the sector with 
recomnendations for changes to improve the effectiveness and flexi
bility of the sector as a whole and of the individual entities them
selves in meeting their prime responsibility of providing the nation 
with reliable electric power at a reasonable cost. 

(iv) 	The general efficiency and competence of the staff at all levels and
 
disciplinos should be evaluated and a Judgement made on whether the 
entities are overstaffed in any or all departments. Staffing con
straints due to unavailability of specific categories of staff or 
conditions of employment should be identified. 

operations 

4.06 A review should be made of operating practices, procedures, methods 
and systems to ascertain whether changes would improve performance and whether in 
specific instances new systems, equipment or procedures would be justified. 

4.07 In particular, the hydraulic, thermal, stability and relaying limitations 
of the bulk power system should be examined and changes recommended which would 
achieve better utilization of these facilities. 

4.08 A study should be made on a sector-wide basis of the existing information/
data collection systems and procedures and the methods of analyzing this information 
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'r purposes of monitoring system performance and for load forecasting purposes.
..

Recommendations should be made for changes or for the introduction of new methods
 

and systems where advantageous.
 

A review should be made of plant operating procedures, maintenance
4.09 

schedules, spare part policies, etc. and appropriate changes should be recommended
 

and implemented as may be required to improve performance.
 

4.10 The existing office and workshop facilities and current expansion plans
 

should be described with comments on their adequacy. Recommendations for the con

solidation, relocation or expansion of facilities should be made where this would
 

lead to better utilization or improved efficiency.
 

The vehicle fleets and the workshop facilities for maintaining and opera4.11 

ting them should be reviewed. Comments and recommendations should be made for im

provements where needed.
 

4.12 The internal communications system should be reviewed and comments made
 

on its efficiency with recommendation for changes where necessary, integrated with
 

the changes proposed in conjunction with the system control center project.
 

System Planning
 

13 The Consultant will assist GEEC in training and developing its system
 

anning staff, and in establishing sources and procedures for the collection of
 

uystem planning data on a continuing basis.
 

4.14 	 The Consultant will provide the following computer programs for use on
 

Tl1M 360/40 computer in Cairo:load flow, short circuit, transient stability, lnpq
an 

of load probability, fuel and production cost, investment and annual costs,
 

electric utility forecast, hydro/thermal dispatch and dynamic system response. IBRD
 

will assist the Consultant in acquiring any programs not available in the Consultant's
 

library so that the Project is assured the full capability of the listed programs.
 

4.15 In reviewing the power system expansion program, a study of the load
 

forecasting methods and procedures should be made in depth, with emphasis on their
 

effectiveness, validity and reliability, with recommendations for changes oi the
 

.introduction of new methods and procedures where advantageous. To the extent....

patible with known plans, the load forecast should be divided into two
 

periods (a) the short term forecast 1976-1985, which would be expected to be
 

reasonably accurate and reliable enough to form a firm basis for the planting pro

gram and 'b) the long term forecast 1986-1995, which would be in terms of a per
centage annual growth rate and would serve as only a guide for future system
 

planning. In view of the special conditions which the country has experienced
 

during the past several years, the load forecast will need careful study and should
 
include a review of the Government's plans for encouraging industrial development
 
and the rehabilitation of the Suez Canal Zone.
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4.16 The review of the power system expansion program should include the
 
491lowing:
 

(i) 	Assist GEEC In reviewing planning guidelines such as forced outage
 
criteria, generation reserve, insulation levels, types of trans
mission faults, etc.
 

(ii) 	 Determine the present policy and operating practices of entities
 
controlling activities affecting power production, e.g. operation of
 
the High Dam for irrigation purposesand assess the impact on the
 
power sector. Where possible from the data readily available re
lated to these activities, develop recommendations for improved
 
inter-sectoral coordination.
 

(iii) 	 Based on the revised capability of the existing facilities in light
 
of the operational findings, the latest load forecast, and the con
struction program already committed, determine the necessary timing
 
of additional generating capacity.
 

(iv) 	Develop procedures for updating schedules and data related to all
 
potential power sourcesi to ensure that GEEC has available current
 
project data.
 

(v) 	Update the Government expansion program to develop the least cost
 
alternative for bulk power facilities-to 1995 using appropriate
 
shadow pricing (as guided by IBRD) to reflect costs to the economy
 
and sensitivity analyses for the principal factors affecting the
 

recommended program.
 

(vi) 	 Coordinate the.development of this power expansion program with the
 
.ongoing.preparation for the "Master Plan for Water Use", since
 
this portion of the Power Survey will constitute an input to the
 
Water Master Plan.
 

listribution
 

4.17 An assessment should be made of aEEC's distribution system, including 
typos of equipment, operations, planning procedures, construction and maintenance 
procedures, distribution looses, service reliability and adequacy of the facilities. 
Recommendations for changes and improvements are to be prepared and appropriate 
action implemented including the introduction of equipment, planning procedures and 
standard designs.
 

4.1 In connection with the Rural Electrification Program under REA, it is 
especially important that the technical, financial and economic feasibility and 
justification of the Program be examined carefully to describe the procedures 
and methods used, make a critical' analysis of these and make recommendations for 
changes or the introduction of new systems and methods where desirable. The 
effectiveness and the economic and social benefits derived so far from existing 
.Vlectrified areas and villaces should be examined and commented upon. Recommen
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are to be made for a system and method for compiling and anilyzingdations 

data so that the results being obtained from the ongoing program can be


? tioLical 
tinuously monitored and evaluated. The type of information to be gathered should 

bo given and its purpose explained. The system designs, construction procedures 

and costs should be examined critically and recommendations made for changes or 
improvments along with the justification for these, appropriately coordinated
 

with GEEC's distribution practices. A system of priorities for the selection 
of villages or areas to be electrified should be prepared. The coordination 
between the REA program and other rural area development programs should be ex
amined and commented upon. The cost, feasibility and justification of the program 
proposed by the Government should be examined and commented upon with recommenda
tions for changes where considered desirable. 

Accounting and Finance 

4.19 A detailed study should be made of GEEC's accounting system, accounting
 
taethods, financing sources, financial planning arrangements, management information
 
and customer data file services. The present systems should be analyzed relative to
 
their intended functions and GEEC's future requirements, e.g., facility cost and
 
customer data for system planning purposes.
 

4.2o Appropriate system changes should be recommended and reviewed with cEC
 
and an agreed improvement program should be implemented under the Consultant' s
 
guidance. 

4.21 A detailed study should be made of the existing electric tariff policies I 
and tariff-setting procedures. The objective should be to formulate a tariff policy 
and tariff structure to reflect, in so far as possible, the marginal cost of supply. 
At the same time the financial requirements of the sector should be kept in mind 
so that a reasonable internal cash generation to meet the cost of system expansion 
is achieved through the tariffs. The study should include medium and long-term 
projections of financial performance and external financing requirements. Any 
requirements for subsidization of specific sectors or segments of the population 
should be taken into account. A program and procedure for implementation of any 
changes should be prepared. In making the tariff study the general schedule of 
changes for service, e.g. connection and disconnection fees, etc., should be re
viewed along with the regulations for giving service. The system of metering in 
general and specifically the metering of demand, off-peak usage, power factor, 
etc., should be reviewed and recommendations made where necessary for changes to 
the type of metering or form of billing with a justification for the changes. 
The procedures for the approval and implementation of periodic tariff adjustments
 
to reflect changes in costs and the revaluation of fixed assets should be given 
emphasis. The recommended procedure should, in as far as possible, be based on a 
formula which would be given prior Goverrpent approval so that the approval of each 
tariff adjustment would be prompt and routine. 

Training
 

4.22 The Consultant's team should provide on-the-job training of their national 

Fnterparts. Through neriodic migsions, an TRRD training adviser will review CEEC's 
.rall training program and prepare related manpower development recommendations
 

assisted by the Consultant's team.
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V. GENERAL REQUIREMENTS 

5.03. The Consultant will be exppcted to work closely with JBRD as the exe

cuting agency for the Survey. Periodic discussions will be held either in Egypt 
or elsewhere, as required at the request of the Government or IBRD to review 
progress, solve problems, amend the requirements of the Survey or deal with such 
other matters pertaining to the Survey which may arise. 

5.02 Monthly progress reports should be submitted by the Consultant to GEEC 

and IBRD by the middle of each month sumarizing the Survey progress during the 
previous month and outlining the work performed (detailed by 8 fields of interest), 
personnel movement, problems encountered and action taken, forecast and actual
 

accomplishments, special requests or recomendations, and budget status, appropri

ately illustrated by graphs and photographs. These reports will constitute an 
important means of monitoring the Survey and therefore at the start of the Survey 

the Consultant must obtain ThRD's approval of the format he intends using. 

The Consultant should submit a Phase 1 report documenting the data
5.03 

and principal findings of the Survey within six months of the Starting Date. The 
report will be a diagnostic analysis and therefore the content will be dictated
 

by findings but might include the following:
 

Power Sector Policy - data on energy supply and demand, energy develop

ment progrAms, energy competition, forecasts, preliminary recommendation on policy, 

Organization and Management - background and charts for all sector 

lntities, outline of their functions and responsibilities, detailed analysis of 
GEEC's management, organization, staffing and training program, preliminary 
recommenditions.
 

Operations - complete data on existing bulk power system history, 

facilities, operating practices, system limitations and preliminary recommendatior 
for improvements. 

System Planning - explanation of historical planning methods and guide

lines, analsis of (planned) system control facilities and planning arrangements, 
Phase 1 planning training, recommended technical planning guidelines, recommended 
inter-sector policy guidelines, data on future generation sources, preliminary 
analysis of expansion program. 

Distribution - data on (EEC's distribution system history, facilities,
 
construction and operating practices, losses, service reliability, limitations,
 
preliminary recommendations, data and preliminary critique of REA's program.
 

Accounting and Finance - description and functional analysis of GOEC's
 
accounting7Nnancial systems and practices and appropriate recommendations.
 

Tariffs - analysis of electricity tariff history, policy, effectiveness, 
levels and preminary recommendations. 

Training - a report of training activities by the 'team and appropriate
 

ommendations by the IBRD training adviser related to GEEC's manpower development
 
program.
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Survey is expected to require 6 months, and will
Phase I of the 

clearly analyzed preliminary recommendations for 
emphasize the development of 	

Phase 1,
the main Survey 	effort. Following completion of 

implementation as part of 	
and IBRD with the Consultant and 

will 	be reviewed by GEEC
these recommendations 
the Survey Terms of Reference and work program will 

then be appropriately modified
 

to reflect the agreed implementation action. 
I/ With the agreement of CFEC and IBRD
 

interim reviews of specific areas of interest 
and agreement on further work pro

grams may be done without awaiting the 
completion of the entire Phase 1 activity.
 

part 	of the Survey is expected to require 
Phase 2 (Implementation)5.05 The 	 measuresshould be on implementing appropriate

monthH. The emphasisabout 12 counter
in accordance with the implementation plan through advising

within GEEC 	 and standard 
parts, on-the-Job training, preparation of instruction guidelines 

of the power system expansion program.
practices, and development 

and therefore the preparation of 
is action-oriented,5.06 The overall Survey 

Summary reports 	on each area of interest
 eports is to be 	minimized.
comprehensive 

Phase 1 work (above) summarizing findings and 

shall be prepared as part of the 
Survey, the Consultant will

At the completion of the 
presenting recomendations. 
prepare a completion report summarizing 

the activities undertaken and making
 

are considered necessary by the 
Where further detailed studiesrecomendations. the final report 

to achieve the longer-range objectives of the Survey,
Consultant 	 estimates andof reference, cost

these and give suggested termsshould describe 
along with a justification for the recommendation. In 

manpower requirements 
reports will be required (see 5.02).

04ition, periodic progress 

and other ccmmunicationsall correspondence5.07 	 The Consultant's reports and 

English language.
shall be in the 

5.08 In making the Survey the Consultant will review and make reference to 

on the subject at hand. The Consultant'shave 	a bearingexisting reports which 
studies referred to and a short brief 

final report should contain a list of the 
of each report.of the main conclusions and content 


staff to be assigned by the
 
to work with counterpart5.09 The Consultant is 

to work in close cooperation with them so that
and will be expectedGovernment 

at all times be 	fully informed and participate in carrying out the Survey
they will 


the Survey
the following local support for 
5.10 The Government will provide 
activities:
 

(i) 	two counterpart professionals for each professional assigned 
by
 

the Consultant;
 

and furnishings 	for the Consultant's staff 
and
 

(ii) office space 

counterparts;
 

staff;(Lii) administrative, secretarial and clerical 

(iv) drafting, 	copying, typing, report printing and computer 
services; 

(v) office and 	stationery supplies;
 

1/ Phase 2 implementation program to be agreed by November 
30, 1976.
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(vi) 	transportation services within Egypt and accommodation for field
 

missions.
 

The Consultant will be responsible for making arrangements for living
5.11 

accommodation, education facilities and medical services for Its personnel 

in Egypt.
 

5.12 7n accordance with the Basic Agreement between Egypt and the UNDP cover

ing UNDP-financed projects, the Consultant and its expatriate personnel will 
be
 

exempt from local taxes on any payments made to them in connection with the 
exe

cution of the Survey.
 

VI. WORK PROGRAM
 

It is 	estimated that the Survey will require the following professional
6.01 

personnel and associated staff time.
 

Estimated Related
 
Man-months Activity
 

Team Leader
 
(Utility Management Specialist) 18 All
 

Energy Economist and Tariff Specialist 18 1,3,4,6 & 7
 
1,2,3,4,5 & 8
System Operating Engineer 	 18 


System Plann'ng Engineer 	 18 1,2,3,4,5,6 & 8
 
18 2,3,4,5,6 & 8
Distributlon Planning Engineer 

18 6,7.& 8
Financial Analyst 

12 	 3 & 8
 Generation Maintenance Specialist 


Total 120
 

Assignments
 

Power sector policy 	 5. Distribution
1. 

2. Organization and management 6. 	Accounting and finance
 

7. Tariffs
3. Operations 

4. System planning 8. 	Training
 

It is estimated that the selection of the Consultant'will be made to
6.02 

permit the fielding of the Study team in April 1976 and the official Starting
 

Date would be considered to be April 1, 1976. The target report dates would
 

then be:
 

Monthly Reports - middle of month for previous month
 

Phase 	1 Report - October 1976 

Phase 	2 (Final) Report - October 1977 

bruary 18, 1976
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