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PROJECT PAPER

URBAN ELECTRIC DISTRIBUTION PROJECT

1. Borrower:

2, Loan Amount:

3. Loan Terms:

SUMMARY AND RECOMMENDATIONS

The Government of the Arab Republic of Egype.
The Loan Application 1s attached as Annmex A.

$97,200,000 (Ninety Seven Million Two Hundred
Thousand Dollars) is the total loan amount
recommended. The FY 77 authorization will be
$17,012,000 (Seventeen Million Twelve Thousand
Dollars).

(Two Step Loan Arrangement).

To the Govermment: Forty (40) years maturity,
including a ten (lU) year grace period of
repayment of principal, with interest at two
percent (2Z) per annum during the grace period’
and three percent (3) thereafter. :

To the Egyptian Eiectricity Authority: The Govern=-
ment of Egypt will re-lend the funds to the
Egyptian Electricity Authority (EEA) over
twenty-five (25) years maturity, including a
five (5) year grace period of repayment of
principal, with interest at eight and one half
percent (8 1/2%) per annum.

4, Beneficiary and Executing Agéncy: The Egyptian Electricity

Authority, a semi-autonomous government corporation.

5. Description of the Project: Provide equipment and engineering

services required by the EEA to rehabilitate the
existing electric distribution systems in the
cities of Cairo, Alexandria, Beni Suef and Shibin
El-Kom and to expand the systems as necessary to
meet current and projected increased demand.
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USAID/Cairy View: USAID/Cairo has recommended authorization

of the proposed loan. See Annex c.

Statutory Check-lise: All statutory criteria have been

satisfied. See Annex D.

Recommendation: Authorization of 2 loan in the amount of
Stcommeéndation

$17.012 million on terms and conditions ag
detailed in the Loan Authorization, attached
as Annex 3,

Project Committee:

USAID/Cairo

Committee Chairman: Charles Patalive
Engineer : John Callahan
Legal Advisor James Phippard
Economist James Norrig

Program Officer George Laudato

AID/Washington

NE/CD : Thomas A. Sterner
NE/CD : Charles Shorter
SER/ENGR : Wilson Hodges
GC/NE : Robert Meighan
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I. INTRODUCTION

1.01 The Government of the Arab Republic of Egypt (GOE) ias
requested agsistance to finance tiie foreign exchange costs of
rehabilitating and expanding the alectric distribution systems in
the cities of Cairo, Alexandria, Shibin El-Kom and Beni Suef.

See Annex E. The Egyptian Electricity Authority (EFA) and the
Rural Electrification Authority (REA), semi-autonomous operating
corporations owned by the Egyptian Ministry of Electricity, are
responsible for the planning and installation of electric distri-
bution systems in Egypt; the EFA for Cairo and Alexandria, and
the REA for other cities and rural areas,

1.02 During January, 1977, EEA completed negotiations and signed
an AID~-financed contract with Harza Overseas Engineering Company
(Harza) to carry out detailed technicsi studies on the distribution
systems for the four project cities. The overall objective of the
study i3 to develop recommendations for rehabilitation of the sys—
tems, and plans for the phased rehabilitation and expansion of the
systems which will ensure that: :

1. The distribution systems will reliably and efficiently
serve consumer demands through the year 1982; and

2. The resultant systems will be compatible with long-range
system development plans beyond 1982,

The Harza two-phased Scope of Work is shown in Annex F,

1.03 Harza completed Phase I of their study which included a .
detailed analysis cf the existing systems, reviews of short-range
and long-range plans, review of engineering and construction poli-
cies and methods and related technical recommendations, A summary
of Harza’s recommendations appears in Annex G,

1.06 1In addition, Harza prepared for the EEA, a general list of
equipment which Harza recommends EEA purchase over the next five
years in its rehabilitation and expansion program, The total
foreign exchange cost of the Five-Year Program 1is $463 millionm,
well beyond the resources of any one donor. This project loan will

- finance the foreign exchange costs of the equipment and services

required for the first year project, a total of $97.2 million. -
However, due to A.I.D. budgetary constraints, and 2 reallocation

‘of funding requirements of A.I.D.~financed power sector projects,

only $17.012 million will be authorized in FY 1977 and the balance
in FY 78. For the purpose of -project analysis, the entire Year One
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Project, $97.2 million, is evaluated in this paper. A detailed
discussion of the equipment requirements and related cost is
included in the Technical Analysis Section of this paper.

1.05 During Phase II, Harza will prepare detailed design spe-i-
fications and work plans for specific installations of the equip-
ment and materials and assist the EEA in the procurement,

1.06 This project will form part of the U.S, assistance to
reconstruct, rehabilitate and expand the power sector of Egypt,
The U.S. has concentrated much of its assistance on the recon-
struction of the power sector, especially in the Suez Canal area
whose principal cities, infrastructure and basic facilities such
as power, were extensively damaged during the long-period of
intermittent warfare. In FY 1975, A.I.D. authorized a $30 million

“grant (263-12-001) for financing electric power distribution

equipment for the Suez Canal cities. Over 80 percent of the
equipment being financed by this grant has arrived in Egypt and

.1s being installed. 1In FY 1976, A.I.D. Grant 263-12-220-009 was

made to the GOE to finance the foreign exchange cost of a 300 MW
Steam power plant on the northwest shore of the Great Bitter Lake,.
about 28 kilometers south of the city of Ismailia., Also in the
Canal area, A.I.D. is considering joint financing with other lending
institutions during FY 1978, a 600 MW steam power plant in the Suez
or Red Sea area. It is intended that this plant will utilize
inexpensive natural gas, presently being flared from o1l wells,

as its primary fuel. To meet the immediate power requirements before
the large steam plants come on line, an A.I.D, loan authorized in

FI 1976 was signed during July 1976, (263-K-032) to finance 300 MW
of gas-fired turbine generators; 120 MW to be installed at Helwan,
Just south of Cairo, and 180 MW to be installed at Talkha, in the
Delta region. The most recent electric power sector project which
A.I.D. authorized is an FY 1976 IQ loan (263-K-037) for $24 million
to finance the foreign exchange costs of a National Energy Control
Center (NECC). The NECC will monitor and control the high-voltage
electric power grid in Egypt using an on=-line computer operated
dispatch center connected by a communication system to 39 remote
terminals located at each power generation plant and at selected,
key substations.

1.07 A.I.D. is also financing two major training programs under
technical assistance grants. One program, costing $381,000, is
being given in Egypt by the Overseas Advisory Associates Inc.,

a8 non-profit company. A total of 200 upper level management
personnel of the Ministry of Electricity will attend the four-‘

- week course, which is a very comprehensive review of modern

management of electric utility companies. The other progranm is
a participant training given by the National Rural Electric Coop
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in the United States. The course content is primarily technical
and concentrates on operation of electic distribution systems,
particularly rural systems.

1.08. The World Bank and the IDA are also becoming more activa

in assisting the Egyptian power sector. A power sector survey

1s being carried out by the consulting firm Sanderson & Porter,
Inc., under UNDP-financing with the Bank acting as executing agency.
Its objective i3 to integrate planning in the power sector with
overall economic planning and to identify changes that are required
in EEA's institutional and organizational structure, its operations
and development program. Phase I of the Survey which was completed
in November, 1976, recommended changes in energy policy, organi-
zation and management, accounting and finance and system operation,
Under Phase II, the consultants are assisting EEA in implementing
the key recommendations. Thege include: (i) financial consul-
tants to help EEA resolve the problems in itg accounting and finance
systems; (ii) a training component would help in manpower planning
and in the rehabilitation of EEA's training centers; (iii) study

of electricity tariffs; and (iv) a review of EFA's safety and
inspection practices. The Bank, during June 1977, extended a

$48 million loan to the EFA to finance a portion of.the .technical
assistance required to implement the Phase II recommendations

and to finance the foreign exchange costs needed to provide
electric power to 13 rural cities and a number of rural zones,

1,09 Since Harza was carrying out studies and preparing detailed
designs for distribution systems in two smaller cities in Egypt,
Beni Suef and Shibin El-Kom, under the A.I.D.-financed study, the
Bank, EEA, and the REA agreed thar it would be highly desirable

to have Harza perform the same services for the Rural Electrifi-
cation Project as well. In addition to having all the plans and
materials reviewed only once by one contractor, the primary bene-
fit from a technical point of view would be that the basic and
detailed designs would be basically similar and compat- sle. '
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II. THE POWER AND ENERGY SYSTEM

Higtory and Organization

2.01 Electricity was first introduced into Egypt in 1895,
Isolated diesel and some oil-fired steam units were installed
in major population centers by various Govermment, private
and municipal organizations, Supply in Cairo was in private
hands until 1949 yhen the Government-owned Cairo Electric

and Gas Department took over the responsibility from the
privately owned Lebor’ Company. In Alexandria the agsetg of
the Lebon Company were nationalized in 1961 and Placed in the
hands of a govermment corporation, the Alexandria Electric
and Gas Authority,

2,02 1In 1964, the Ministry of Electricity and Energy (MEE)
was formed to consolidate all of the electricity organizationg
into one state-owned organization. This wag achieved in 1965
with the establishment of the General Egyptian Electricity
Corporation (GEEC) to own, operate and expand the public power.
System. In 1971, the General Rural Electrification Authority
was created to plan and supervise the construction of rural
electrification projects., Early in 1976 the sector was
reorganized through the establishment of four. ney authorities;
the Egyptian Electricity Authority (EEA) replacing GEEC, the
Rural Electrificasion Authority (REA), the Nuclear Power Plant
Authority (NPPA) and Qattara Depression Authority,

Organization

2.03  The organizatiopal structure of the sector is shown in
Annex H, Each of the four authorities is responsible to the
Minister of Electricity and Energy who. prescribes sector poli-
cies and is responsible for coordination with Govermment plang,
Regulation and coordination is facilitated.through the Higher
Council of the Electricity Sector which includes, in addition
to the MEE, the Ministers of Agriculture and Irrigation, Indus~
try and Petroleum, Each of the Authorities has a Boari of
Directors whose members are appointed by the Prime Minister
upon the recommendation of the Minister of Electricity and
Energy. The Chairman of the respective boards is appointed

by Republican Decree,
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2.04 Construction work is normally performed by three

MEE companies which undertake works on a competitive proposal
basis for the MEE's authorities, for other Government organi-
zations and for the private sector. They have also con-
tracted work in neighboring countries. However, private
local contractors have recently indicated interest in REA
work and are expected to participate through local bidding
procedures,

Egyptian Electricity Authority (EFA)

2.05 The EEA is responsible for implementation, management,
operation and maintenance of all power facilities throughout
Egypt. Its organization is shown in Annex I. A new law

(No. 12 of 1976) was ratified by the People's Assembly on
January 18, 1976, as part of the recrganization of the sector;
a summary of its main provisions is contained in Annex J.

One of the key aims of the reocrganization was to give che EEA
more autonomy for developing its own manpower and budgetary
policies, financial and accounting procedures. New by-laws
were drafted accordingly and wera approved by Govermment on
Aprdil 26, 1977,

2.06 EEA is divided into four main departments comprising

(1) Manpower, (i1) Finance, ({ii) Operations, and (iv) Study,
Regearch and Projects. Operationally, EEA 1is gseparated geo-
graphically into five autonomous operating zones, each with

its own president, who in turn sits on the EFA Board of
Directors. The Head Office is in Cairo from which it coordi-
nates operation and maintenance through its five zone offices
for the Cairo, Alexandria, Canal, Delta and Upper Egypt zones.
The zones have freedom tg develop their own internzl procedures
and practices but their programs, budgets and finances must be
approved by the Head Office, Outside the Cairo and Alexandria
Zones, coordination of transmission, distribution and customer
billing between EEA, REA and the local councils within Zones

is achieved through offices in each Governmorate (there are 26
Governorates or administrative divisions for the whole of Egypt).

2.07 Although a main objective of the creation of the EEA
was to give it more autonomy for developing its own manpower
and budgetary policies and fimancial and accounting practices,
progress toward this objective so far has been slow. EEA had
a payroll of 43,000 employees in 1976, including some 3,000
veterans and university graduates who were allocated to EEA by
Government but could not be fully employer in established
positions. The new By-laws would, inter alia, enable EEA to
increase salaries and benefits, to provide incentives through
reward of above average performance, and to dismiss staff in
accordance with its own procedures where circumstances warrant it,
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2.08 Partly as a result of the Government's salary

policies and the opportunities offered in neighboring Arab
countries, EEA has a severe shortage of experienced middle and
top management executives, EEA ig well aware of these protlems
and conscious of the continued need for upgrading existing
staff through training which seems to be the only solution in
the short-term.

2.09 The EFA is beset with other operational and adminis-
trative problems as well, EEA's current tariffs do not reflect
the cost of electricity supply since they are based on pre-
1973 fuel prices. Industries are effectively subsidized by
EEA through preferential rates. Neither the EEA nor its
predecessor have earned z profit since 1972. EEA's financial
performance i3 distorted by previous year3' adjustments,
incomplete valuation of fixed assets, an . other uncorrected
problems identified by auditor's reports

2,10 Upper management of EEA is fully aware and concerned
with EEA shortcomings. EEA's organization and operation is
currently under a very comprehensive study being performed

by Sanderson and Porter of New York, and financed by the World
Bank which commec:ed in May, 1976. The gcope of the study
includes review, analyses and recommendations in the following
areas: ‘

a. Energy policy

b. Sector organization

¢. Operations

d. Power system expansion program

e. Distribution policy and practices
f. Accounting aad finance

g. Tariffs

h., Training program

2.11 Sanderson and Porter completed Phase I of their study
and published their findings and recommendations in November,
1976. A brief summary of their report is shown in Annex K.
The EEA is beginning to implement many of the recommendations
on its own but for other more difficult recommendations, it
will depend on the assistance of Sanderson and Porter provided
by Phase II of the Contract. The World Bank, in extending a
$48 million loan equivalent for its rural electrification
project, has allocated portions of the proceeds to finarce
technical assistance to the EEA to implement the more stb-
stantive recommendations.
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2.12. sanderson and Porter followed up their first report
with a second interim report entitled System Planning Diagnos-
tic Report Phase I, in which they make recommendations con-
cerning expension of the high voltace generation and transe
mission gystem.

Rural Electrification Authority

2,13 The REA established in 1971 as the General Rural Elec-
trification Authority and subsequently renamed the RFA under

Law 27/76 signed by the President of the Republic on March 23,
1976. The organization structure of the REA is shown in Anpex L.
Law 27 contains provisions similar to those for EEA. RFA's :
main functions are:

a. to study, plan and implement the Govermment's rural
electrification program and upgrade the existing dis-
tribution networks up to and including £6KV (except
those for Cairo and Alexandria which romain EFA's
responsibility);

b. to connect new low and medium voltage consﬁmars~
including local industrias, irrigatiou and agricultural.

After each rural conmstruction project 1is completed, it will be
turned over to the EEA for ownership, operation and maintenance,

2.14 The REA has abcut 5,000 permanent staff and engages at
least another 20 percent more omn a temporary basi. to meet
crustruction needs. Like EEA, REA is overstaffed but short of
capable senior and middle level staff,

2.15 REA's only source of funds to carry out its construction
tasks are budget appropriations for rural electrification,
foreign loans and suppliers' credits. It keeps records of the
direct costs of its construction works to which at year end the
proportionate shares of overhead and indirect costs are added,
All its expenses, including interest on loans, are being
capitalized. So far REA has not transferred, financially, any
completed work to EEA but was expected to do so annually from
1976 onward. All loan and debt service obligations would be
transferred to EEA together with the fixed assets.



Page 10 of 67

2.16 REA is to spend about $400 mfllion during the 1976 -
1980 period of which about 40 percent would be in foreign
costs, Firm sources of foreign financing including the World
Bank Loan of $48 million, arranged so far, will provide only
about $65 million, REA ig actively seeking other foreign
funds in the form of supplier's credits and loang from
bilateral sources on concessionary terms. The Government ig
giving high priority to rural electrification, and all local
costs are expected to be provided for in the Government bud-
8et. However, the avallability of foreign funds w111 clearly
determine the extent to which the REA electrification program
can be achieved,

Present Power Operation and Load System

2,17 The existing power system in Egypt is divided into five
interconnected zones: Upper Egypt, Cairo, Alexandria, Lower
Egypt, and the Canal Zone. The major generating facilitieg
consist of the two Aswan hydro plants, located in the Upper
Egypt zone, and a group of thermal plants near Cairo and
Alexandria, In addition to the EEA operated utility plants,
there are a number of industrial companies with captive poirer
plants, These captive plants total about five percént of the
country's generating capacity,

2,18 The total installed generating capacity (excluding the
captive plants) is 3,970 MW and is distributed by plant type
as follows:

TABLE I

Installed Generating Capacity

Capacity (MW) Percent of Total Ca aci
Iype Plants Design Availabilicy Design Availability
Hydro 2 2445 1550 622 57%
Thermal 10 1365 1051 342 392
Gas Turbine _5 160 _110 a4z _4z

TOTAL 17 3970 MW 2711 MW 1002 1002
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As can be seen from Table 1, the design capacity, or nameplate
rating, is substantially higher than the available capacity,
The reasons for this discrepancy are: :

(a) High and Aswan Dams — The hydroelectric power
dystem consists of the Aswan Dam and the High Dam,

The High Dam turbines discharge into the Aswan Dar
reservoir that sarves as 3z regulating basin. The
available electric energy generation is constrained

by the requirement that the total discharge through
the hydro system must be sufficient to keep the Nile
navigable and meet irrigation requirements, The
irrigation discharge 1s fixed by the Ministry of
Irrigation, reaching a maximum in the Summer and a minf-
mum in the Winter months during the dry geason. Also,
for technical reasons including overall system balance
and gtability, EEA would be reluctant to put full load
on the lines from Aswan if the water was available,

(b) Thermal Plants — The existing thermal plants have
a firm capacity of only about eighty percent (80%) of
their nameplate capacity primarily because of their age
and lack of maintenance, the latter due in part to
frequent unavailability of spare parts duriug the past
decade caused in turn, primarily by shortage of

foreign exchange. Annex M lists in detail the

existing generating plants by zone, type and equipment
and shows both nameplate capacity and available capacity,

Load and Generation Forecascts

2.19 In justifying previous loans and grants to Egypt to
finance construction of power plants, (Loan 263-K-032 ani
Grant 263-0009), the load and generation forecasts were baged
on studies by Sanderson & Porter, Inc. in November 1975.

For demand projections, two analyses were performed, one
using established methods of forecasting titled "Long Range
Forecast" and a second which took cognizance of the Egyptian
economy titled "Short Range Forecast”. Both forecasts proved
to be comservative at least for the first two years projected.
Table 2 below shows a comparison of the two forecasts with the
actual experience, :
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TABLE 2

Actual vs. Projected Demand 1975 - 1976

(Megawatts)
Year Long Range Forecast Short Range Forecast Actual
1975 1,582 1,643 ' 1,733
1976 1,766 1,867 1,909

2,20 As discussed earlier, EEA has continued the services
of S&P with financing provided by UNDP and the World Bank
acting as Implementing Agency.- S&P, with EEA asgistance, has
prepared revised projections. : -
2.21 For demand projections, S&P again separated their pro=-
jects into two parts — a short range forecast (1977 - 1985)
and a long range forecast (1985 - 200). These forecasts are
shown in Annex N,

2.22 On the projected generation side, four assumptions
which formed the basis of the 1975 projections have proved to ,
be incorrect, First, and most important,.was the filling of
Lake Nasser in 1976 - an event not expected to occur until
1981 - which allows the Aswan and High Dam hydroelectric plants
to generate more energy., Second are the delays in the con-
struction of the Kafr El-Dawar and Abu Quir thermal plants,
Completion of these plants has been delayed one or two years,
and the schedule is still slipping. Third is the further
deterioration in EEA's existing system, with most plants not
operating at rated capacity. Fourth is the additional new
planned generation not anticipated - especially the increase

in the Abu Quir Plant from 300MW to 600 MW and the Suez Plant
of 300 MW, The net effect of these changes is that the
installed generating capacity has increased, but not to a great
extent, S&P report provides an in-depth analysis of the
capability of the Aswan and High Dam hydroelectric plants,

a controversial subject., In summary, despite the filling of
Lake Nasser, the ingtalled nameplate capacity of 2,445 MW
cannot be effectively utilized as mentioned earlier®

- 2423 The conclusion drawn by S&P is that all plants now
under construction or in planning are Justified, and EEA must
immediately plan for another 600 MW plant to start commercial
operation in 1983,
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2.24 USAID concurs in S&P's conclusions. USAID does,
however, believe the situatfon is more critical than S&P's
report indicates. First, the demand projections are still
understated and will more closely parallel those projected
in a separate study by the Nuclear Power Plants Authority
and is shown in Anmex O, Second, USAID 13 of the opinion
that S&P's schedula of when new generation capacity will
come on stream is unrealistic, especially the projection
that the third and fourth units of Abu Quir will start
commercial operation in 1981, ope year behind the start-up
of units one and two, which itself is anm optimistic schedule.
Third, we believe S&P's projected output from the existing
plants is optimistic, considering EZA's existing experience.
Note that S&P projects most plants to oparate at full
capacity and projects output from the Aswan High Dam Hydro=
electric units at 2,360 MW despite the fact that output

will probably be limited to 2,010 MW because of the penstock
design.

2.25 Assuming, however, that $5P's projections are correct,
with the Talkha/Helwan Gas Turbine units and the Ismailia Steam
Plant on stream in a timely fashion, EEA's situation remains
poor and without these plants the situation is critical, EEA's
system 1s guch that a plus 307 reserve requirement 1s necessary
for gystem stability. The following table shows EFA's reserve
capacity, using S&P supply/demand projections except as noted,
with and without the Talkha/Helwan and Ismailia plants,

JABLE 3

Available Regerve

Generating Less  Net Reserve

- Capacity Talkha/Helwan Capacity With W/0

Year (MW) Ismailia (MW) Demand (Percent)
1977 2711 - 2711 2192 19 19
1978 3271 - 3271 2470 17 17
1979 3568 300 - 3268 2678 25 18
1980 4075 300 3775 2942 28 23
1981 4343 300 4043 3192 27 21

. 1982 5250 600 - 4850 3578 32 23
- 1983 - 5511 600 4911 4028 27 18

NOTE 1. The commercial operating dates of the Talkha/Helwan and
Ismailia projects do not agree with the present schedula.
However, since these plants are deducted from the generating
capacity, the illustration figures are accurate.

NOTE 2. Sanderson & Porter projections show the Abu Quir's third and
fourth units starting in 1981. It 1s not likely that the
first and second unit will be in operation by 1981 1let alone,
the next two units, We, therefore, have shifted the start-up
to January 1, 1983. ‘ ' :
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Unified Power System
——'_——_-_.____

2.26  Since 1970, all major hydro and thermal generating
stations in Egypt have been interconnected through FEA's Uni-
fied Power System (UPS). Sea Annex P, UPS transmission is at
500 KV, 200 KV and 132 K7, A 500 KV, double-circuit trang~
mission line, 790 km long, connects the Aswan hydro stations

to Cairo and the Delta Region, and is the backbone of the UPS.
Their interconnection ig accomplished through 2,400 km of 220 Kv
and 3,550 kn of 132 KV transmission,

2.27 The subtrangmission sy®em of 66 XV and 33 RV supply
power to the 11 KV, 6.6 and 3 KV urban distribution systenms.
Frequency is 50 Hz.

2.28 The 500 KV lines were subject to a high number of cutages
because of insulator flaghovers due to sand combined with
moisture from early morning dew. This condition has been,

for the most part, rectified by ingtalling donger insulator .
strings between the conductor and the towers, thus decreasing
flaghovers. Over the last year, EEA Teports that it experienced
only five or six outages, compared to 25 before the modification,
As a result, the EFA is gradually increasing the load on the

500 KV lines and thug utilizing more of the hydro generation
capacity, ' , -

Urban Distribution § stems
————ntgblibution Systems

General

2.29 The urban distribution Systems, generally, are fed from
66 KV sub-transmissions tiim *h stepdown transformer sub-stations
reducing the voltage to 11 KV, the primary distribution voltage.
From the 11 RV distribution system, the voltage is again reduced,
with distribution transformers, to 220 V and 380 V, the voltage
supolied to consumers. Other voltages are presently being used
in various cities in Egypt, such as 33 KV for sub-transmission,
16.6 KV and 3.3 KV for the primary distribution voltage; they
* gradually being phased out, and replaced with the 66 KV/11
KV/380 V - 220 V system. Harza engineers concur with this stand-
ard system. A more technical description of the existing system,

~along with a typical System schematic appears in the Technical

Analysis Section.
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2.30 The fundamental design of the distribution systems {s
universal to all tha cities in Egypt; however, detailed aquip-
ment design diffar depending upon the manufacturer and country
of origin. Egypt, over the years has received distribution
equipment from Russia, Eastbloe countries, Western Eurppean
countries, Japan, and tka United States. Contrary to popular
opinion Harza found, in general, that distribution system plan-
aing and engineering methods have been good. Most problems have
been caused from inadaquate ccnstruction and maintenance prac-
tices, detariorated tuderground cables, and a shortage of spare
Parts which is aggravated by the mixture of origins of the
equipment, Underlying these problems has been the chronic
shortage of foreign exchanga necessary to purchase new equipment

Syscems, the municipal councils buy power in bulk from EEA and
bill and collect Tevenue from 311 low-voltage customers, even
though EEA 13 Tesponsible for all operations throughout the
country, including distribution. The customer billing activities
of the councils are not reported to ERA, and any surplus earned
from this source ig retained by the councils,
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Tevenues and expenses as well as each company's assets and
lisbilities must be included in EEA's audited, consolidated
financial reports to be used Lo assure the Bank that the EEA is
meeting the financial planning covenants included in the Bank's
Loan Agreements. A,I.D. will Seek similar assurances for the
equipment being provided under this loan,

Cairo Distribution System

2.33 EEA provides electric service in the greater Cairo area to
approximately 1.1 million customers, which includes both houge-
holds and industrial users. The population of Cairo is eight
million and it is estimated that 81 percent of the households
have dwellings lit by electricity. While it is difficule, at
this time, to accurately forecast the number of households which
will be served with electricity, EEA has astimated that by 1980,
service will be increased to over 1.8 million households.

2.34 The Cairo Zone Office of the EEA is responsible for the
installation, operation, and maintenance of the distribution
System as well as customer billings and collections. Geographi-
cally the Cairo Zome is broken down into eleven sub-zones, each
acting as a small electric utility company. It is planned that
this number will increase to twenty-five sub-zone offices over
the next five years. Each sub-zona office has a Commercial Office
and an Engineering Office. The Engineering Office not only main-
tains and operates their portion of the overall system, it also
performs engineering and planning functions for rehabilitation
and expansion.

.2.35 Out of each sub-zome Engineering Office, anywhere from
50 to well over 100, depending upon the size of the sub-zone,
three-man work crews are dispatched for installation, maintenance

and repairs. For construction of 220 V/380 V and the 11 RV systems,

sub~-zones utilize its own crews, Larger, major installations, as
well as 66 KV construction projects are genmerally contracted out
to contractors which are subsidiaries of the ERA, :

2y
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Alexandria Distribution System

2.36 - Alexandria, in addition to being Egypt's major port and
lndustrial center, is the primary vacation city. This presents
problems with respect to forecasting electric loads and energy
consumption since the population fluctuates 700,000) from a cur-
rent base population of 2.3 million to 3.0 million persons for
the summer months., Alexandria is currently undergoing a vast
program of apartment house/hotel expansion, since the hostile
enviromment of Beirut has resulted in Alexandria becoming a
resort for much of the Arab Gulf countries, ' During 1976, EEA
had 420,000 customers in Alexandria; this figure is expected

to reach almost 550,000 by 1980,

2.37 Physically, Alexandria with its geographic shape, pres-
ents a planning constraint not existing in other citiss in

Egypt. The city {s a long strip of land about 3 im wide and

32 km long. For much of its length, it is bordered on one

side by the Mediterranean Sea, and on the opposite side, Lake
Mariut. Thus, unlike the Cairo system where EFA has just about
completed a 220 KV loop around the city, Alexandria's sub-
transmission and distribution system must run in a long, straight
line along the coast.

2.38 Similar to Cairo, the distribution system in Alexandria
is the responsibility of an EFA Zonme Office, Construction,
operation and maintenance are carried out by seven (7) sub-zones
in the same manner as the Cairo zones.

Shibin El-Kom Distribution System

2.39 The town of Shibin El-ium is located in the Nile Delta,
about 60 km northwest of Cairo and two-thirds the distance to
Tanta from Cairo. It is not, however, on the main agricultural
highway that runs from Cairo through Tanta to Alexandria;

Shibin El-Kom i3 on a secondary road system 10 km west of the
main road. It has a population of approximately 330,000 persons.
It is the provincial capital of the Menoufia Governorate, the
home of Egyptian President Sadat. Being in the Delta, the city
is supported primarily by surrounding agriculture and light in-
dustry; however, there is also a textile mill in the city.
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‘2,40  As mentioned earlier, the municipality electric depart-
ment operates and maintaing the distribution system, It acts
much like a Cairo sub-zone office in its functions and respon-
gibilities except it only has responsibility for the secondary
system; that is the 380/220 V distribution system which con-
nects to individual consumers. The municipality has no respon-
8ibility for the 11 KV circuits and above; those circuits

are the responsibility of the applicable EEA Zone O0ffice, in
this case, the Delta Zone Office. Municipality workers receive
training from the applicable zone office but since it handles
only the low voltage system, the training need not be.as com—
plicated as that given to EEA's employees,

2,41 Prelininary results of the 1976 Population and Housing
Census indicates only approximately 64 percent of the dwellings,
or 41,000, are lit by electricity. EEA states that 1976 sales
to the city totalled $19.7 million KWH. This excludes the sales
to the textile mill which consumed 46,8 million KWH, Sales to
the city is expected to increase to ahout 29.7 million KWE by
1981.

Beni Suef Distribution System

2.24  Beni Suef, the capital of the Beni Suef Governorate, is
located 115 km south of Cairo directly on the main highway
which runs between Cairo and Aswan, which in turn parallels

the Nile River. In addition to the usual agriculture and light
industry, Beni Suef also has a technical institute specializing
in Agriculture. The town and fringe areas have a combined
population of about 275,000 persons. About 56 percent of the
dwellings, or 31,500, are lit with electricity. EEA bulk sales
to Beni Suef totalled 20.2 million KWE in 1976 and are expected
to reach about 35 million KWH by 1981.

2.43 Like Shibin El-Kom, operation and maintenance of the

electrical distribution system in Beni Suef is the responsi=-
bility of the mumicipal electricity department, Beni Suef,

however, is in the EEA Upper Egypt Zone,
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Distribution System Peak Load and Energy Consumption Forecasts

2,44 In planning electrical Systems, both short and long tem
load forecasts are necessary to enable :n orderly development
of a distribution system. Long-range plans for generation,
transmission, and distribution are necessary to ensure that
facilities installed to peet short-range needs are compatible
with longer-range developments. Quality of long-range fore-
casts is dependent upon the quality and availability of the
data necessary to develop correlations between electric demand
and consumption and the various govermmental industrial and
financial indices _ Where this 1is lacking, historical trends
in electric demand and consumption, tempered by Judgment are
often uged. Where sophisticated techniques are not practical
and Fistorical trends unavailable, using multiples of present
loads will enable the satisfactory development of bng-range
plans,

Present Forecasting Methodgs

2.45 EEA and REA use somewhat different approaches in fore- .
casting short-range electrical demands. and consumption at the
distribution or consumer level. While the results have proven
reasonable, Harza feels they are not sufficient tgo provide .
insight into longer-range system requirements,

2.46 TFor Cairo, EEA uses two-methods for estimating peak
demands, each giving comparable results. .
Method 1: Projecting the 1975 peak load to 1980 by
using the averasgea annual rate of growth in dem~nd for
1973-74 and 1974~75.

Method 2: Projecting the 1975 peak load to 1980 by
using an average annual growth rate of 5 perceat and
adding to this the diversified demand of planned
industrial projects.

2,47 Three methods were uged for estimating the 1980 energy
requirements for Cairo. The results of the three methods
were then averaged to provide the estimated 1980 KWH require-
ments,
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Method 1: Projecting the 1975 energy consumption to
1980 requirements by using the average annual rate
of growth in energy consumption for 1973-74 and 1974~75,

Method 2: Projecting the 1975 energy consumption to
1980 requirements by using an average annual growth
rate of 5 percent and adding the estimated energy
requirements of planned industrial-type projects.

Method 3: Assume the average annual system load
factor for the years 1973, 1974 and 1975 remains con-
stant through 1980 and using this, convert the 1980-
estimatad KWH demand to KWH requirements,

2,48 Alexabdria residential and commercial loads are fore=

cast using a 10 percent growth rate. Planned projects are
then added similar to the method used in Cairo.

2.49  The REA Electrical Design Institute (EDI) prepares
forecasts for the provincial cities by considering the following:

a. Industrialization plans of the ARE,
b. General plans of the city.

¢. Recommended norms for calculation of municipalities
load and energy Consumption in the cities of ARE 1975-85,

d. Information on load and energy consumption from the
General Electricity Directors of each governorate,

e. Official statistical information on city populationms,

f. Electrification plans of each province up to 1985.
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Existing Load Porecasts

2.5C Using the above methods, peak loads for Cairo, Alex-
andria and the two smaller cities have been projected to
increasa over a range of ten percent a year to thirteem per-
cent. Using computer-generated load forecasts, Harza will be
able to project the growth rate for each of the cities with

a considerably higher degree of precision. In the interim,
Harza feels that the existing growth rates are reasonable.
Using 1976 actual peak demand and energy consumption as a
base, Harza i3 using the following projected peak loads and
congumptions as a frame of reference for its studies.

TABLE 4

Peak Load and Energy Consumption

Cairo Alexandria Beni Suef Shibin El-Fom
Million Million Million Million
Year MW KWH MW RWH MW KWH MW KWH
1976 680 3216.7 240 1270 5.2 20,2 5.1 19.7
1977 768 3498.4 264 1441 5.8 22.6 5.8 21.4
1978 868 3809.4 290 1583 6.6 25.3 6.5 23,2
1979 981 4l142.1 319 1741 7.4 28,2 7.4 25.2
1980 1109 4438.0 350 1910 8.4 31.6 8.3 27.3
1981 1253 4895.4 385 2101 9.5 35.3 9.4 30.0
Annual
~ Growth '
Rate 132 102 132 132

Distribution Engineering Management Program Load and Distribu=-
tion Study

2,51 During Phase II, Harza will use a Distribution Engineering
Management (DEM) Computer program consisting of a family of
electrical distribution engineering management tools which
include:
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a. Loan forecasting model (system and distribution level),

b. Electrical Distribution System Management
c. Distribution Transformer Load Management
A brief descriptionm of eaéh of the above is included in Annex Q.

2.52 The load forecasting model will be used for forecasgting
loads at the distribution level. These will enable forecasting
short-range demands, one-five years, as well as long-range, up
to 20 years. Forecasting will be accomplished using data on
land usage and the present primary electrical distribution
networks. Land usage considers present use of land and usge

of proposed expanded area for the future. Land use zoning maps
indicating residential and commercial expansion through the
2000 prepared by the Ministry of Housing for most areas will
be used by EEA, REA and Harza,

2.53 The Ministry of Industry has locations and estimated
loads of heavy and light industrial over the next five years, -
This data will be used by Harza to ensure greater accuracy in
future land forecasting,

2,54 EEA considers loads above 40 MW to be heavy industrial
and to be considered upon their own merits in planning for
generation and transmission for all of Egypt. Heavy indus-
trial loads are .subtracted from total loads, and light indug=-
trial, commercial, and residential are then trended. The
existing and future heavy industrial loads are then added to
the trended loads, For consumption, only loads above 625 KVA
are considered heavy industrial loads for load forecasting
purposes. In Alexandria, loads above 500 KVA are considered
heavy industrial loads.

2.55 To prepare the long-range plans, it is necessary to
forecast loads over a period of 20 years or more, annually
updating such forecasts. Harza's DEM will readily forecast
short and locg-range electrical demaads, permitting the prepara=-
tion of short-range expansion pPlans engineered to be compatible
with long-range expansion planms.

3¢
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III. THE PROJECT

3.01 This project consists of tle construction and installae
tion of -lectric distribution equipment, including transformer
substations, distribution transformers, switchgear, relays,
distributors, and cable required to rehabilitate and expand
the electric distribution systems in the cities of Cairo,
Alexandria, Shibin El Rom and Beni Suef. Included in the
project, in addition to the materials and equipment, are

the services of an engineering comsvlting firm to provide
engineering supervision during the construction phase, as

well as formulate and oversee a related training program for
applicable EEA and REA personnel., The project is based on a

_ feasibility study prepared by Harza Overseas Engineering Co.,

an American engineering consulting firm headquartercd in .\
Chicago, in which the distribution systems and related load \/*
demand in the four project cities were grudied.

3.02 Using highly specialized computer programs, Harza will
prepare detailed design specifications and work programs for
each of the cities to install the equipment, Installation will
be carried out by EEA and REA work crews, or in the case of
major installations such as the high voltage substation, by
EEA civil contractors.

3.03 The total estimated foreign exchange requirement to be
financed by A.I.D. for the Year One Project is $97.2 million.
Due to current limitation on availability of funds, A.I.D.
will authorize $17.012 million during FY 77 and the balance
during FY 78 as additional funds become available. )

All Egyptian pound costs will be financed by the Egyptian
Electricity Authority or the Rural Electrification Authority

as applicable depending upon the location and type of installa-
tion.
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IV. TECHNICAL ANALYSIS

General

4,01 The distribution System is an important element of

the electric power System. Its function is to take the
electric energy from the bulk power source, the Unified

Power System, and distribute or deliver it to the customers
of each city, The effectiveness with which a distribution .
system fulfills this function is measured in terms of voltage
regulation, service continuity, flexibility, efficiency and
cogt. The cost of the distributian system 1s an important
factor in the delivered cost of rlectrical energy to the
Customer. For example, approximately 50 percent of the
capital investment in electric power systems, including

power generation plants, is in the distribution system.

Technical Objective

4,02 The objective of distribution projects, in general,

is to design, construct, operate, and maintain a distribution
System that will supply adequate electric service to the load
area under consideration, both now and in the future, at the
lowest possible cost. Unfortunately, no one type of distri-
bution svstem can be applied economically in all lpad areag,
because of differenceg in load densities, the existing distri-
bution plant, topography, and other local conditions. There~
fore, each distribution must be specifically engineered and
designed to fit local requirements, In studying the load
areas, the entire distribution system from the bulk power
Source is considered as a unit., This includes sub-transmission,
distribution sub-station, Primary feeder, distribution trang-
former (kiosks), secondaries and services. All these come
ponents are interrelated and must be studied as a whole so that
money saved in one part of the distribution system will not
cause offsetting increases elsevwhere in the system,

59
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4.03 The objective of this project is to design the

‘redabilitation and expansion of the Project cities' distri-

bution systems in order to provide service with minimum voltage
variation and a minimum of interruption. Service interruption
should be of short duration and affect as small a number of
customers as possible. The overall system cost, including
construction, operation and maintenance of the system, should
be as low as possible consistent with the quality of service
required in the load area. The system must be flexible; to
aliow expansion in small increments so as to meet changing
load conditions with a minimum of modification and expense,
This flexibility will permit keeping the system capacity close
to actual load requiremects and thus permitthe most effective
and efficient use of system investment. System flexibility
reduces the importance of predicting exact location and magni-
tudes of future loads. Therefore, equipment can be procured
based on projected loads for a specific area and, if conditions
change prior to installation, equipment can be effectively
utilized in another load growth area.

Egyptian Distribution Systems

Source of Power

4.04 The Unified Power System furnishes bulk power to each
of the four project cities., Generation and high voltage
transmission facilities, as presently installed and planned,
are adequate to supply bulk power over the life of the project,
Sanderson & Porter, in their Power Sector Survey, System
Planning Diagnostic Report, issued April 1977, confirmed the
Unified Power System's adequacy. Cairs and Alexandria dig-
tribution systems are served bulk power from the 200 KV trange-
mission lines. Beni Suef is served from the 132 XV trans-
mission line and Shibin El-Kom is served directly from the

66 XV sub-transmission line, '
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4

Egzztian Distribution Syscem Components

4,05 1In general, the distribution systems in Egypt are
comprised of the following companents:

Distribution Sub=-gtations 66 Kv/11 KV

Medium Voltage Circuits 11 KV
Distribution Points 11 xv
Distribution Transformer 11 Kv/380 v-220 Vv
Low Voltage Feeders 380 v/220 v

Below is a technical description of the components:
1. Distribution Sub-stations

Transformers ranging in size from 10 MVA to 25 MVA, with
normally from two to four per sub-station step the voltage
down from the subtransmission voltage to the medium vol:age,
Each sub-station consists of a double high-voltage bus with
each transformer being capable of connection through dis-
Connect switches to either bus. The switches are interlocked -
to prevent comnection to both busses at the same time, The
medium voltage side of each transformer is normally connected
to a separate bus with the busses intercomnected with bug=
coupler circuit breakers. The medium voltage busses are
extended in a straight line, interconnected to form a ring
bus, or a double bus.

Circuit breakers with overcurrent relays are installed in the
high voltage leads to the transformer and circuit breakers
with reverse current relays are installed in the low voltage
leads. The transformer is also provided with differential and
gas pressure protection,

2. Medium Voltage Circuits (11 Kv)

Usually there are four medium voltage circuits per transformer,
connected to the medium voltage bus through circuit breakers
which radiate from the substation. While most of the circuits
extend to a switching station called a "distribution point"

or "distributor", some circuits radiate directly from the
sub-station to "transformer points" or "kiosks". Four to
eight or more transformer points are comnected in series
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to form the entire 11 KV circuit. Eight medium voltage
circuits radiate from each distribution point to serve the
loads. With few exceptions, these circuits are underground,
All medium voltage circuits to the transformer points are
in the form of loops from the sub-station or distributor
bus with the loop being open at a transformer paint bus,

3. Distribution Points or Distributors (11 KV)

Distribution points are switching stations consisting of

a split-bus, each bus section being supplied by two 11 KV
feeders, operating in parallel, frcm a sub=-station bus,

Each distribution point bus i3 supplied from a different
sub-station. Each feeder 1is protected at the sub-station

end by circuit breaker with overcurrent and earth leakage
relays. There is a circuit breaker with overcurrent, reverse
power and earth leakage relays at the distribution point end
of these feeders. Four circuits extend from each bus section
to transformer points. Each circuit is protected by a cir-
cuit breaker with phase overcurreant relays and earth fault
protection.

4. Distribution Transformers (Transformer Points)

A transformer point may be a concrete or metal enclosure
called a "kiosk", or a room in a building, set aside for the
installation of electrical equipment. The equipment consists
of an 11 KV bus, a transformer, and a low voltage bus (380 V-
220 V). The transformer 1s connmected to the medium voltage
bus through either a current limiting fuse and a load-=break
disconnect switch, or am oil circuit breaker with overcurrent
relays. The incoming and outgoing medium voltage cables are
normally connected to the medium voltage bus through load or
non-load-break discomnect switches. Disconnect switches in
these "in" and "out" circuits act as sectionalizing switches
to isolate faulted equipment and cables, and to transfer load
between circuits in case of emergency. However, it is
necessary to de-energize the circuit to accomplish this,
Sometimes one or more additional medium voltage circuits

are also connected to the bus through non-load-break switches.
Normally the transformer low voltage winding is connected
directly to the low voltage bus or through an air circuit
breaker, The low voltage feeders which extend into the
surrounding area to serve the customers are connected to

the low voltage bus through fuses.’
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5. Low Voltage Feeders (38Q V/220 v)

Usually there are four or five low voltage feeders radiating
from each transformer point. In Cairo, each feeder serves

one or more switching boxes which serve as fuse points for three
or four separate circuits, each serving a group of customers.

In Alexandria, the feeders serve a group of consumers directly.
The major portioz of the low voltage circuits in Cairo are
installed underground with a small portion overhead in the out-
lying areas. In Alexandria 70 percent of the low voltage cir~
cuits are overhead. In Shibin El-Kom and Beni Suef nearly

100 percent of the low voltage circuits are overhead.

4.06 Annex R shows schematically the typical elements of
the system from the sub-transmission bus to the customer cire-
cuit, as described above. )

Cairo Distribution System

Bulk Power Supply

4.07 There are five bulk power supply distribution’ sub-
stations on the Cairo system as follows:

TABLE 5

Cairo Area 220 KV/66 KV Transformer Stationms

Sub=Station Bo. x MVA Voltage KV Cagacitz

Wadi Hoft 3 x 125 " 220/66 375 MVA
Cairo South 2 x 75 220/66 150 MVA
Cairo West 2x75 220/66 150 MVA
Cairo North 2 x 75 220/66 150 MVA
Heliopolis 3 x 125 220/66 375 MVA
Cairo Esst 3 x 75 220/66 225 MVA
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4,08 The 220 KV to 66 KV bulk power supply transformer
capacity for the Cairo area totals 1425 MVA. Based on 719 MW
peak system load in 1976, and an 80 percent power factor,

with optimum load distribution, the present capacity should be
adequate to supply the projected five-year loads. In addition,
approximately 450 MW of Cairo area generation feeds directly
into the 66 RV system.

Distribution Sub-stations (11 KV output)

4.09 There are nineteen distribution sub-stations supplying
the 11 KV primary feeders in the Cairo area. The total trans=-
former capacity of these 66 RV to 11 KV sub-stations 1s 1210
MVA. In the near future, eight old 10 MVA, 66/11 KV trang-
formers will be replaced with eight new 20 MVA transformers
which have already been purchased and received in country.
Another seven 20 MVA, 66/11 RV transforriers are on order.

This additional Capacity, along with ona 100 MVA sub-station
included in this project will be sufficient to supply the
projected five-yaar load. :

4.10 Cairo has seven 66/6.6 IV sub-gtations with a total
capacity of 480 MVA. This 6.6 KV capacity 13 dedicated to
industrial loads and 13 not available for general consumption
and is not included for this project consideration.

Distribution Transformers (3Q0-230 Volt output)

4.11 The Cairo distribution System, because of the large area
and number of customers, is divided into eleven zones. Number
and capacity of the distribution transformer in each of the
Zones i3 as follows:
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TABLE 6

—————————

Cairo Area Distribution Iransformers 11 RV/380 V-220 v

Total
No. of Capacity ' Capacity
North Transformgzg RVA Voltage MVA
Abbasgsia 483 201,500 11KV/300-230 201,50
Helmia 570 157,500 11Kv/380-230 157.50
Shoubra 155 77,500 11Rv/300-230 77.50
Shoubra
El-Khema 332 128,000 11RV/300~230 128.00
South .
Sayeda 188 97,650 11KV/400~-230 97.65
Boulaq 313 162,150 11KvV/400-230 162,15
Kalazh 158 34,500 11RV/400-230 34,50
Helwan 158 50,150 6.6KV/400-230 50,15
Maadi 190 62,750 11RV/400-230 62.75
Nile West.
Doklki 410 120,000 11KV/400-230 120.00
Harem 400 80,000 11Rv/400-230 30.00
Total 3281 ‘ 1171.70

4.12 The total mumber of distribution transformers in the Cairo
area 1s 3,281 and total capacity is 1171.7 MVA. Standard utili-
zation voltage is 380-230 Volts. Load on the Cairo system in
1976 was 680 MW and the demand is projected to reach 1253 MW

in 1981. Thus, additional distribution transformer capacity

11 KV to 380-230 Volts will be required to meet the projected
five~year demand in the Cairo area,
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D. Alexandria Distribution System

Bulk Power Supoly

4.13 In Alexandria there are three bulk power supply sub=
stations ag follows:

TABLE 7

S —

Alexandria Area 220 KV/66 KV Transformer Stationg

Sub—gtation No. x MVA Voltage KV Cagacigz
El Amria 2 x 125 220/66 250 MVA
El Matamir 2 x 125 220/66 250 MvA
Abis 2x 75 220/66 150 MVA

4.14 The 220 KV to 66 KV bulk power supply transformer
capacity for the Alexandria area totals 650 MVA. The system
peak demand reached 250 My during the first six months of 1977,
With two additional 220 KV sub-stations on order and a third
one planned, the bulk power supply will be sufficient with

Distribution Sub-stationg (11 RV output)

4.15 There are twenfy—seven sub~gtations supplying the Alexandria
area 11 KV anrd 6.6 KV primary feeder system, Total capacities
are as fcllows:_ :

220/11 KV = 150 MVA 66/6.6 KV = 126 MyA
66/11 KV - 306 MyA 33/6.6 KV - 48 Mya
33/11 KV - 283 MVA

Total 739 Mva 174 MyA
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4.16 Additions presently planned for the Alexandria area
include: Five 66/11 KV sub-stations with a capacity of
360 MVA and three 66/6.6 KV sub-stations with a capacity -
of 150 MVA.

4.17 All of the 6.6 KV capacity aud a portion, about 180 MVA, "~
of the 11 KV capacity i1s dedicated to industrial customers
and i3 not available for residential distribution.

4,18 The present 1976 demand is 250 MW in the Alexandria
- area, There is sufficient 220 KV to 11 KV distribution trans-
former capacity to meet the present and 5-year projected demands,

Distribution Transformers (400-230 Volt output)

4.19 The Alexandria area has a total of 2,066 distribution
transformers and a total capacity of 536.35 MVA located in
geven zonesa as follows:

TABLE 8

Alexandria Ares Distribution Transformers

No. of
Transformers Capacity KVA Voltage
1073 35¢,000 11RV/400-230

587 137,225 ' 11RV/220-127
17 2,750 11Rv/220
350 42,600 11KV/220-110
10 1,250 5Kv/220-110.
17 1,350 2KV/220-110
12 1,170 2KV/400-230

Total 2066 536,345
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4,20 Load on the system in 1976 was 240 MW and projected
load ig 385 MW in 1981, Utilization voltage to the customer
is primarily 380/220. Volts. Other utilization voltages, 127
and 110 Volts, will be gradually phased out and replaced with
the standard 380/220 Volt service, Many of the non-standard
127 and 110 Volt~transformers have exceeded their useful

life and replacement with 380/220 Volt-transformer points is
recommended., Although distribution transformer capacity in
Alexandria is sufficient to meet the five-year projected loads,
additional capacity will be required to replaca the obsolete
non-gtandard voltages. ' .

Beni Suef Distribution System

Bulk Power Supply

4.21  Ar Renl Suef there i3 one bulk power supply distribution
sub-station rated at 2 x 32 MVA for a total capacity of 64 MVA.
This sub-gtation steps down the 132 KV source to 66 KV sub-
transmission voltage. The maximum load at this gub-station
reached 32 MW during the first six months of 1977. Assuming
an 80 percent power factor and normal operation conditions,
this transformer capacity should be adequate to supply the
projected five-year loads.

Distribution Transformers

4.23 The Beni Suef area has 65 distribution transformers with
a total capacity of 9.25 MVA., All of these transformers are

11 KV primary and 380-220 Volt secondary and are connected Wye
grounded.

4.24 The total load at Beni Suef in 1976 was 8.5 MW including
5.2 MW residential; the projected demand ig 15.7 MW including
9.5 residential in 1981, Additional distribution transformer
capacity 1s required to meet the five-yezr projected demand in
Beni Suef,
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P. Shibin El-Kom Diatribution'sttem

Bulk Power Supply

4.25 The Shibin El-Kom system 13 supplied directly from the
Unified Power System at 66 RV. No distribution transformers
are installed. Bulk power supply 1s adequate to serve the
five~year projected loads.

Digstribution Sub-stations

4.26 The one existing distribution sub-station at Shibin
El-Rom consists of two 16 MVA, 66/11 RV transformers. The
present residential load at Shibin El-Kom is 5.1 MW and is
projected to reach 9.4 MW in 1981, The present capacity of
32 MVA 1s sufficient to meet the projected 5-year demand
including the 10.4 MW industrial (Textile Factory) loads.

Digtribution Transformers

4.27 There are 54 distribution transformers in Shibin El-Kom
with a total capacity of 7.2 MVA, All the above transformers
are 11 KV primary and 220 Volts secondary, Additional distri-
bution transformer capacity will be required to meet the Pro-
jected S5-year demand, :

G. Technical Conelusiors Year One Project

4.28 An analysis of present capabilities of the installed
digtribution systems compared with present and projected demand
leads to the following conclusiong. Cairo needs additional

66/11 RV sub-station capacity and 11 KV to 380-220 Volt dis-
tribution transformer capacity. Alexandria, Beni Suef and Shibin
El-Rom will require only additional 11 KV to 380~220 Volt
distribution capacity, Harza detailed Phage I study has concluded
that additional sub-transmission 66 KV cable is required in
Cairo. Both Cairo and Alexandria require additional primary

11 KV cable and all four cities require additional secondary
380/220 Volt cable. Harza Phase I study of existing effective-
ness of the distribution Systems, measured in term of voltage
regulation, service continuity and efficiency, has concluded

that rehabilitation of selected Components 1s required and
Justified. These components requiring rehabilitation include



S —

Page 35 of 67

the following: sub~atation 66/11 KV and 66 KV cable in
Cairo; transformer Points 11 KY/380-220. Volt and distributorsg
in Catro and Alexandria; primary 11 KV cable in Cairo, Beni
Suef and Shibin El-Eum and 380-220 Vvolt secondary cable in
all four cities. Also, the straet lights in Beni Suef and
Shibin El-Kom require rehabilitation, Capacitors will be
added to the distribution Systems in Cairo and Alexandria to
reduce power factor loss and increage operating efficiency,

4.29 Harza has recormended that the secondary warehouse and

ahop facilities, construction equipment, tools and test equip=-
ment, along with training and engineering,aervices, be pro=-

Training Program
* . ~,

Background N

\
4.30 The electric power sector has been well provided in Ip\jj;>\
the past with training assistance from both bilateral and S
multilateral sources, As a result adequate facilities exist\\\\ﬁ\
for the training and recraining of technical staff at all '

4,31 The Institute of Engineers is a training center located
on the site of the Cairo South Thermal Power Generating Station,
and was started in 1967 through a UNDP-financed project,

Courses are established in power generation, Cransmission and
distribution and load dispatching for orientation and upgrading
of graduate engineers., The facilities, including laporatories,
workshops and clagsrooms, are ‘capable of handling about 800
engineers per year. However, only 273 engineers attended the
Center during 1976.

4,32 The Training Center for Mechanical/Electrical Skilled
Workers and Techniciang ig located adjacent to the site of
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(a) repair and installatton of transformers and
electrical machines;

(b) repair and installation of substation switchgear;

(c) Repair of relays and control devices;

(d) wvillage electrification;

(e) repair of measuring instruments;

(£) “splicing of underground cables;

(g) operation and repair of low and medium voltage
distribution systems;

(h) water treatment; )

(1) general machining, welding and sheetmetal work.

The workshops, laboratory and classroom facilities can take about
3,000 trainees per year; however, only 900 passed through during
71976.

4,33 The World Baak under their 1977 Regicnal Electrification
Project has included funds to upgrade both of the above mentioned
training facilities, The IBRD will provide foreign exchange

in the amount of $1,152,000 to provide three years of technical
assistance, living accommodations for 100 trainees at each Center,
training aids, and 18 man-months of overseas training for Egyptian
inst> .or-trainees,

4.3 We, of course, will make maximum utilization of the above
wraining facilities in the implementation of the Urbam Distri-

bution Project; The loan will supplement the IBRD input with $276,000
to provide facilities for our specific needs such as additional

classroom rehabilitation, training aids, Egyptian instructor
training in the U,S., and technical assistance of a specialized
instructor for underground cable installation,

Project Training Regquirements

4.35 Training requirements for this project were based on an
evaluation of present operation, maintenance and construction
activities as applied to the present and projected distribu-

tion systems. Consideration was given to management, engineering
.and’ technician capabilities and a training program devised

which blends in with, and supplements, existing training programs.
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4.36 Upper and middle level management training i3 ade=
quately covered in the A.I.D,~funded Overseag Advisory Aaso-
ciates, Inc. training program for 200 managers. A.I.D.
Participant Training in the United States at National Rural
Electric Coop Association and REA facilities 1is an on~going
program which now includes about eight distribution engineers,
These participants will he trained in U.s, technology as applied-
to electric distribution system de&sigzw,. operation, maintenance
and management,

4,37 Training which must be provided as a part of this pro=-
Ject include construction techniques, maintenance of equip-
ment and facilities and s8ystem operations, The Consulting
Engineer, Harza or others, will provide on=-the-job training
during the comstruction phase ¢f this project. This will
include classroom ingtruction for engiueers and construction
and majntenance crew foremen at the two training centers at
Cairo and one training center in Alexandria, Special atten-
tion will be given to obvious problem areas such as under-
ground cable installation, relay protection and fault locatiom.

4.38 Provision will be made in the equipment procurement
phase of this project for training in the U.S. at the equipment
manufacture plant or facilities. This will include training

in the installationm, operation and maintemance of U.S. manu-
factured transformers, switchgear, substations and overhead
and underground cable,
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Summary

4,39 A sumary of training to be provided under this
project follows:

1. Consulting Engineer, Harza or other, will train foremen
and skilled techniciang in conatruction, operation and
maintenance of distribution systems. Number to be trained:
15 foremen, and 50 technicians, Project funding is included
in engineering services for a period of 18 months,

2. Training at the two training centers in Cairo and onpe in
Alexandria for construction and maintenanc: crew foremen-and
technicians, Number to be trained: 20 foremen and 150
technicians, Project funds in the amount of $338,000 for a

U.S. technician for six months; rehabilitation of classrooms,
training aids and 20 months in the U.S. for Egyptian instructors,

3. Training at the equipment suppliers' facilities in the U.S,
funded uader equipment procurement, Training includes installa-
ticn, operation and maintenance of major distribution equipment,
Number to be trained will vary with number of suppliers but will
range between 10 to 15 engineers and 20 to 25 technicians,

Capital Cost Estimates

4,40 The five-year program foreign exchange cost of rehabili-
tating and expanding the distribution Systems in the four cities
totals 3463 million, Below are the yearly requirements:

TABLE 9

Annual Foreign Exchange Requirements ($000)

'$ 97,167

Year l.

Year 2 86,707

Year 3 97,038

Year 4 89,988

Year 5 - 92,347
Total $463,247

A more detailed five-fear cost estimate with types of equipment
broken out for the four cities appears in Annex s,
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4,41 The Year-One Project total coat is $119,551,000 of
which $97,167,500 i3 foreign exchange and the balance of
$22,384,00Q represents the Egyptian pound costs, converted onme
U.S. dollar equals .70 Egyptian pounds. Table 10 shows the
foreign exchange and the Egyptian pound costs by city for the
project.

TABLE 10

Year One Project Capital Cost Estimate Summary ($000)

Rehabilitation Expausion Total Proiect
s $ LE US $ _LE Us $ LE
Cairo $20668.3 $4803.1  $44362.2 $10983.1 $65030.5 $15786.2
Alexandria 10186.4 1976.1 17534.0 4129.6  27720.4 6106.3
Shibin E1 Kom 1918.1 - 246.4 . 0 -0 1918.1 246.0
Beni Suef 2105.6 246.0 0 0 2105.6 246,0
Total $34898.4 $7272.2  $62269.1 $15112.5 $§7167.5 $22384.4
Combined Total Cost $119551.9

4,42 TFor the Year One Project, Harza has broken out the foreign
exchange requiremen:s for each city and within each city for
rehabilitdtion of the present system and for expansion of the
gystem. Table 11 shows the detailed costs for each city.

4.43 Harza obtained costs both from i{ts home office in Chicago
and from recent procurements by the EEA and the REA. Freight and
insurance were astimated at 15 percent of the F.0.B. cost. The
cost for engineering services were estimated at $18,000 per man-
month, for one field engineer and one home office engineer
combined, including overhead and travel. A 10 percent escala-
tion factor, aad a 15 percent contingency factor were added to
arrive at the estimated total cost.

4
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v ) TABLE 11 { ¥ ‘
YEAR ONE PROJECT CAPITAL COST ESTIMATE b . ‘
i FOREIGN EXCHARGE " ($000) '
' CAIRO ALEXANDRIA BHIBIN EI-XOM BENT BUEFP COMBINED CITIES
IPMENT REHAB. EXPANSION  REMNAB, EXPANSION * Rii..>.  FXPARSION REHAB,  ZXPARSION  RERAB. EXPANSION  TOTAL i
NP SUB-BTATIONS (66/11 kv) : : ' . ;
; A, NEW $-0-  $uloo.0 $-0: $ -o- $-0- $-0- L $-0- $-0- $4k00.0 $4400.0 |
! B. REHABILITATION
: 1. BWITCHGEAR 638.0 ~0- ~-0- ~0-, -0- -0- ~0- ~0- 638.0 ~0- 638.0
H 2. RELAYS 111.8 ~-0- ~0- -0- -0~ -0- -0- -0- 111.8 -0~ 111.8
I 3. METERS TR -0- -o- ot o -0- -o- -0- 35,7 -o- 835.7 4
HE W L. BATTERY CiArcEms - -0- 10.0 -0 - -0-. -0- -0- -0- 10.0 -0- 10.0 .
; I TRANSFORMER POINTS (11/380-220) : ' ‘
. A. NEW -0~ 1986.0 | 900.6 k50.3 . 2m.0 -0~ 357.3 -0- . 1528.9  2h36.3 3965.2
: B. REHABILITATION . S )
. 1. 11 kv Bus ‘1kh9.6 -0- 724,8 -0~ -0~ - -0~ ~0- -0- 217h .0 -0~ 217h. & !
( 2. 380/220 v Bus 373.0 -0- 559.5 -0~ -0- ~0- -0~ ~0- 93°.5 -0- 932.5 N
Lo 3. FAULT INDICATORS 83.6 -0~ | 65.0 ~0- . ' .o~ -0~ -0- -0- 148.6 -0- 148.6
) IIT . DISTRIBUTORS ( 380-220v. ) y :
: A. RELAYS " 11.3 -0- ~0- C -0~ -0~ ~0- ~0- -0- 77.3 . ~0- 17.3
i B. COMPLETE UNITS -0- -0- 180.0 kso.o0 0~ -0~ -0~ ~0- - 180.0 450.0 630.0 o
IV CABLE AND FITTINGS . R
. A. 66 kv 591.3  A73c.k ~0- 1k78.2 " 0= ~0- -0~ . =D 591.3  6208.6 6799.9
’ B. 11 kv 5906.2 5906.3 -0- T604.8 . 82,3 17 -0~ 8s5.0 -0~ 6073.5 13511.1 1956k .6
: C. 380 v/220 v 1. 2919.0 11676.0 2715.0 . - 667.8 ' 67 1/ -0- k1% -0~ 5Th2.5 123%3.8 18086.3
i D. SERVICES . =0- -0- -0~ -0- | 256.4 -0- 215.0 -0- 714 -0- A1k .
v Reclosures & SWITCHING ~0- ~0- ~0- ' S k1.8 -0- 38.8 -0- 80.6 -0- 80.6 -
\ VI POLE FRAMING AND HARDWARE -0- -0- -0~ - . 0~ 12k.1 -0~ 191.1 -0- 315.2 -0- 315.2 !
h VII  WARENOUSE & SHOPS -0- 225.0 -0- . 50.7 56.0 -0- - 56.0 -0- 112.0  27%,7 387.7 :
! VIIT CONSTRUCTION EQUIPMENT 506.0 506.0 9hs5.5 - 9hs5.5 77.0 -0~ 11.0 -0~ 1605.5 1hs51.5 3057.0 |
t(J IX To0LS AD TEST EQUIPMENT 138.% -0- b12.2 -0~ ‘15,0 -0- - 15.0 -0- - 6lo.6 -0- 640.6 :
{ X - CAPACITORS - =0- 30n.0 -0- 300.0 o -0~ -0- - =0- -0~ 600.0 600.0 !
‘i XI  BTREET LIGHTS . 0- o ~0- -0~ - 1ko,o -0- 183.0 323.0 -0- 323.0
" TOTAL PQUIPMENT $13229.9 $29725.7 §8573 ¢ $1987.37 3130.7  $-0- $1259.6  §-0- $22192.8 16770 8380 B~
. . !
’ ESTIMATED FREIGHT _198k.5 klsg.s 985.9 - 1792.1 169.6 -0~ - 188.9 =0~ 3328.9 6251.6 9580.5 !
4 TOTAL CIF 15214 % 31892 71558.5 13739.% 1300.3 ~0- k8 5 -0- 25521.7 &792B8.% 73450.3 .
i TRAINING 276.0 s 62.0 -0- -0- -0- -0- -0- 338.0 -0- 338.0
' ENGINEERIFG SERVICES 86k.0 8ck.o 432.0 L32.0 216.0 -0- 216,0 -0- 1728.0 12%6.0 302h.0
] Bub-TOTAL 16358.8 " 35053.2  Bo52.0 81713 1518.3" -0- 166L.E -0~ 21587.7 ho22h.8 788123 .
N ) [}
4 i
. ESCALATION 10% 1634 .} 3505.3 805.2 1386.1 151.6 ~0- 166.5 -0- 2758.8 k922 .5 7681.2 .
. CONTENGENCY 15§ 2698.5 5783.8 1328.7 2287.0 250.2 ~-0- 274.6 -0- ks52.0 8122.1 1261h.0 -
. TOTAL PROJECT $20688.3  §th3k2.5 $10188. b $17534.0 $1918.1 $-0- $2105.8  §-o- $34898.% §62569.1 $97167.5 )
i X . s .
: ]
i &
i, s .
f s .

R bl e - e e L
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J. Section 611532 Reguirements

4.44 In view of the foregoing, 1t 13 the pcsition of the
Mission in Cairo that the requirements of Section 611(a) of
the Foreign Assistance Act of 1961, as cmended, have been
met. This project is baged upon sound engineering plans

as recommended by Harza Qverseag Eugineering, Inc,, and

4 reasonably firm coat estimate also prepared by Harza,

The Mission has raviewed the plans and cost estimate and
finds them reasonable and accurate, .
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V. FINANCTIAL ANALYSIS
M

A. General

5.01 Until 1976, the power sector finances of General
Egyptian Electricity Corporation (GEEC) were for practical
purposes part of the Government's, The GEEC budget was a
part of the Govermment budget; any unspent funds and profits
were returned to the Ministry of Finance at the end of each
year. Since EEA was established on February 12, 1976, it
pPrepares its own budget for approval by its Board of Directors,
which then must be ratified by the Minister of Electricity

and Energy and finally approved by the Feople's Assembly,
EEA's budget is a cash budget which is prepared only for one
year. 1Its S5-Year Mlan for investments is submitted to the
Ministry of Planning for coordination with the. national S5-Year
Plan,

B. EEA Historical Financial Position

5.02  (Much of this section and the following seciion C. -
EEA Financial Pro éctions, is based on the World Bank Doege
ment (1517a-EGT), "Appraisal of a Regional Electrification
Project - Egypt" dated May 24, 1977.)

5.03 At the time EEA was created, it assumed all the GEEC's
assets, liabilities, rights and obligations. The income
statements and balance sheets of the GEEC for the years 1973
through 1975 are shown in Annex T. The accounts ag of Decem-
ber 31, 1972 were for a period of 18 months following a change
in the GEEC's figecal year from June to December and these
accounts have therefore not been shown, . -

5.04 Neither EEA nor its predecessor GEEC have earned a
profit since 1972, 1Itg financial performance is distorted by:

8. previous years' adjustments probably arising from
delays in completion of accounts by the zone offices;

b. the use of the Govermment's standardized accounting
System which is designed to measure production inputs and
value-added for natiomal statistica’. purposes;
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¢, failure to separate EFA's liabilities from those
':l°£ the REA and transfer completed asseta to EEA;

d, the valuation of fixed assets 13 not yet complete,
Specifically the fixed assets forming part of the High Dam
Project and associated loans are included in EFA'sg books
at estimated values on}y; and

e. problem areas identified by the GEEC's audit
reports in previous years have not been corrected. As a
result the GEEC's auditors have not been prepared to give
an unqualified opinion on the accounts, Problems which are
referred to in the auditors' reports include:

i. 1lack of coordination between technical and
financial departments which affects stock, work in progress, and
fixed assets accounts;

iif. the coating system does not enable control of
work in progress, stock and in-transit items;

114, d4rregularities in stock records;
iﬁ. accounts with the zones nmot reconciled; and
V. no inventory of fixed aggets.

5.05 Unpaid electricity accounts at the end of 1975£/amounted
to about LE 51 million representing almost 8 months saleg; a
provision for bad debts of almost LE 20 million had been made.
Nearly all unpaid accounts are owed by the public sector;
municipal councils, public utilities, government buildings and
industrial companies. In some cagses, failure to pay 1is due

to inadequate budget provision by these organizatious, in
others it is due to refusal to accept the 20 percent rate
increase which was introduced in January 1975,

1/ Figures for 1976 were not completed but EEA egtimated
delinquent electricity accounts as of December 31, 1976
to be about LE 60 million.
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5.06 Although GEEC incurred a net loss in 1975, operating
income was sufficient to provide a rate of return on average
net fixed assets in service of 4.1 percent. If the provision
for bad debts were reduced by half (i.e., LE 10 million), the
rate of return would have exceeded 7 percent, However, the
rate base, gross fixed assets in service minus depreciation,
on which the rate of return was calculated, comprises fixed
agsets valued at historical costs and, as mentioned pre-
viously in the case of the High Dam assets at an estimated
value. Depreciation is based on the straight line method
using rates established under the national standardized
accounting system. There has been some adjustment to rates
for hydro plant, transmission lines and substations since the
High Dam was completed., These are now all proposed to be
depreciated over 50 years (previously 40 years). Assets which
remain in service after they have been fully depreciated con-
tinue to be depreciated at half rates. However, the latter
provisions which are held as a reserve for revaluation ar
small, Depreciation policies, with the exception of the pro-
visions charged on assets which have been fully depreciated,
are considered appropriate but gross fixed assets in service
and depreciation should be revalued periodically to reflect
Price level changes and to provide an appropriate rate base
for determining EEA's operating performance.

5.07 Since 1973, while gross fixed assets in gervice have
grown at less than 3 percent per annum to LE 436 nillion,

sales have risen by 16 percent. This has been clearly a
period of consolidation and little new investment cue to
Egypt's intermatiomal problems, scarcity of funds, aud ade-
quacy of existing generating capacity. GEEC's capitsl structure
reflects a similar trend; the debt/equity ratio was :5:25 at
the end of 1975 (compared with 77:23 for 1973). The corpora=-
tion's capital of LE 75.6 million has been unchanged since
1968, Most of EEA's existing long-term debt (about 88 percent)
is owed to the Govermment and repayable over 12 years subject
to annual interest of 5 percent, Foreign debts total about

LE 40 million of which about LE 29 million is owed to the USSR
and the remainder are short-term suppliers/export credits on
soft terms., Foreign debts have not been revalued to reflect
foreign exchange adjustments.
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5.08 1In making itg $48. millian dollar loan to the EEA
for the Rural Electrification Project, the World Bank hag
obtained asaurances from the EEA that thege ad justmentg
will be made. '

Financial Planning Assistance

5.09 Many of the problems desc.ibed above have been diag-
nosed by Sanderson & Porter (S § P) in the UNDP financed Power
Sector Survey., Itg report, dated November 1976, .1ists 58
recommendations or actiong EEA should take in the areas of
energy policy, organization and management, system opera-
tions, system planning, accounting and finance, tariffs and
training. Eighteen of the recommendations were in the areas
of accounting and finance and five on tariffs,

5.10 The World Bank proposed, and the EEA concurred, that
$600,000 be set agide from its $48 million Rural Electrification
Loan to finance the services of three additional financial
consultants uader a separate two-year contract, to augment

the S &§ P team, Their Principal functiocns are to assist EFA to:

a. modify the natignal standardized accounting sgystem
to better meet the needs of EEA as an autonomous public utility
authority especially for improved cost control and management
information;

. b. wupdate the fixed assets records and propose a gimple
formula for revaluation of EEA's fixed assets and depreciation
Provisions to reflect current price levels; and

C. undertake a study of the feasibility of transferring
Customer billing, payroll and other high volime accounting
activities to computer processing,

The team members arrived in Egypt about the first of August and
have begun work,
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C. EFA Financial Projectiona

5.11 FEA, together with S & P, have prepared estimated income
Statements and balance sheets for the years 1976 through

1980. They are shown in Annex U; the assumptions used in
preparing these forecasts are also givea in Amnex U,

3.12 Critical to EEA's future financial performance is its
ability to collect overdue electricity accounts and reduce the
volume of funds it has tted up in working capital. EEA is
making concerted efforts to collect all overdue accounts, and,
in fact, recently collected a major portion of a 7-year old
receivable from an industrial user totalling LE 10 million.

5.13 If its budget estimates and forecast reduction in
provisions for bad debts are achieved, in 1976 EEA could earn
a rate of return of 10.5 percent on the existing book values of
average net fixed assets in service. After 1976, net income

is expected to decline rapidly again as costs iccrease, especially
salaries and wages, depreciation on new plant, and interest
charges on new loans including the depreciation and charges
relating to the 1971-75 construction by REA which is expected
to be taken up by EEA at the end of 1976. During the period
1976-1980 operating costs per unit are expected to increase

by about 7 percent per annum.

5.14 At the present time, it is not possible to assess with
any accuracy the impact of revaluation of EEA's accounts.
Neither has it been possible to quantify the savings which
might be achieved by converting EEA's oil-fueled thermal
plants to natural gas, improvements in the 500 KV transmission
system and optimization of plant capacity at Aswan. Therefore,
for the purposes of the financial forecasts tariff increages
of 20 perceat in 1978 and 22 1/2 percent in 1979 which would
increase tariffs about 50 percent above present levels have
been assumed. These would only be sufficient to achieve a

9 percent rate of return in 1979 on average net fixed assets
at existing value, Tariff increases of this magnitude would
in all likelihood not be sufficient to achieve a 9 percent
Teturn on a fully revalued assets base. 1In its agreement with
the World Bank, EEA has agreed, however, to complete the
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valuation of itg existing asgets and egtablish a formula
acceptable to the Bank for revaluation of its existing

assets by June 3Q, 1978, EEA has further agreed to prepare a
plan or proposals by December 31, 1978, for tariff increases
or other measures designed to achieve a 9 percent rate of
return on “ts average net fixed agsets in gervice after reval-
uation.

Return on Investment

5.15 Similar to A.I.D.'s 350 million Loan to the EEA to
finance the Talkha/Helwan Gas Turbines (263-K-032), the Bank
included in its Agreement with the EEA the requirement that
EEA attain a nine percent return on the average current net
value of fixed agsets by EEA fiscal year 1979. Although EEA
feels that a nine percent financial return is a reasonable
rate of return, it has expressed some doubt that the rate can
ba achieved by 1979 given EEA current financial positionm.
A.I.D. concurs with the World Bank and EEA that the plan to
be submitted at the end of 1978 would afford all parties an
opportunity to exchange views on the target for 1979 and con-
sult withrptgg;_;n:grqstedv;gndigg institutions which have
. agreed to similar financial targets for EEA. Thereafter, EEA has
“agreed to submit to the World Banmk by the end of November
each year a suitable financial plan for meeting the 9 percent
rate of return in the following year. A.I.D. will have in its
loan agreement with the EEA for this project, a covenant
requiring EEA to submit a copy of the annual plan to A.I.D,
for review with EEA and the Horld Bank. Since the rate of
return is intended to measure the financial performance of the
sector it would be calculated on the congolidated accounts of
the EFA. These would include the accounts of distribution
companies wiich the Government ig planning to establish as
EEA subsidiaries.
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Deht/Equity Ratto

5.16 If the tariff increases assumed were to be adopted, EEA
could expect to be able to finance about 26 percent of its
construction requirements in the years 1977 through 1980,

This would enable it to approach the debt/equity ratio target
of 1.5 to 1 (6Q:40) proposed by A.I.D. in the Talkha/Helwan
Loan Agreement. The debt/equity ratio 1s expected to improve
from 75:25 in 1975 to 67:33 in 1980, After revaluation of
fixed assets, the 60:40 objective could well be achieved,

More importantly the tariff increases assumed would, after
1977, provide sufficient internal cash generation annually
through 1980 to cover EFA's debt service commitments more than
one and one half times. To ensure that EEA's debt to equity-

. ratio continues to improve, and that its borrowing does not

exceed prudent levels, EEA agreed to obtain the World Banks'
consent to any borrowings it plans to undertake whenever its
internal cash generation is not sufficient to cover its debt
service at least one and one half times in any future year,
In calculating amortization of long-term debt, EEA further
agreed with the Bank that it would revalue all foreign debts
at the end of each year in accordance with the current rates
of exchange obtainable by the borrower.

Projecy Financing Plan

5,17 Although the foreign exchange requirement for the Year
One Project as estimated by Harza is $97.2 million, it will
not be possible for A.I.D. to finance this amount during FY 77
due to A.I.D. budgetary constraints and a reallocation of

FY 77 funds within EEA requirements. Thus, there remainsg
only $17.012 million for FY 77 authorization. It was agreed
with EEA that since the proposed Urban Distribution Project
could be implemented with tranche , financing, A.I.D. would
prepare the project justification based on the total Year One
Project requirements, and that the authorization would be
processed in two steps: FY 77 authorization for §17.012
million and an FY 78 authorization for the $80.188 million
balance.
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5.18 Therefore, A.I.D. proposes, with EEA and REA concurrence,
to utilize the first portion, $17 million, to finance the
rehabilitation of the two provincial cities, Shibin El~Kom

and 3eni Suef, and the rehabilitation of Alexandria. The
remaining funds will be used to financa vitally needed tools,
test equipment, comstruction and installation equipment,

66 KV cable, dtstrtbution relays and transformer parts all

in Cairo. Below 13 a summary of the finmancial requirements:

TABLE 12

FY 77 YEAR ONE PROJECT ($ 000)

Foreign Egyptian
Sub-Projecc Exchange Pounds Total
Rehabilitation of
Benli Suef $ 2,105.6 , $ 246.0 $§ 2,351.6
Rehabilitation of . .
Shibin El-Kom 1,918.1 246,4 2,164.5
Rehabilitation of
"Alexandria 10,186.4 1,976.1 12,162.5
Remainder Portion
for Cairo
Rehabilitation 2,801.9 253.7 3,055.6
$17,012.Q $2,722.2 $ 19,734.2

5.19 The foreign exchange requirement will be financad by A.I.D.
and the Egyptian pound portiom will be financed by EEA from
current operations or EEA borrowings from the Ministry of

Finance. Since most, if not all, of the installation of the
materials and equipment will be carried out by EEA and REA crews
or EEA owned construction companies, the work will be done by
existing work force which wculd otherwise be working on the
system without the project.
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5.20 It is proposed that U.S. dollar costs of this project

be financed on a two-step basis; that ig that the GOE be required

to relend the A.I.D. loan proceeds to the EEA on commercial
terms. Proposed termy to the GOE are recommended to be at
A.L.D.'s lowest concessionary terms=-principal repayment in
40 years with a ten~-year grace period, with interest at two
percent during the grace period and three percent during the
repayment period. Proposed termg to the EEA are principal

1life of the loan. The latter terms are consistent with
worldwide utility rates which tend to have a slightly lower
liiterest rate, :

5.21 The Loan Agreement will contain a Condition Precedent
to Disbursement requiring evidence that the GOE has budgeted
funds sufficient to finance the first fiscal year's local
currency costs; and 4 zovenant requiring the GOE to provide
all Egyptian currency and any foreign currency required in
excess of A.I.D.'s loan to complete, operate and maintain
the project, '

Disbursement Period

5.22  Disbursement for construction and installation costs of
the FY 77 project is expected to run about two and a half years
from the date of loan signing. Although this period may

appear excesasive the nature of the equipment itself, particue
larly transformers apd cable, recuire long lead times from the
factory, Accordingly below are the estimated disbursements
over the implementation period of the FY 77 and FY /8 Year

One Project:

SY
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TABLE 13

DISBURSEMENT SCHEDULE

FY 77 Project FY 78 Project

ATD EEA Egyptian ATD EEA Egyptian
Calendar Dollar Pound Dollar Pound

Year Loan ($000) ($000) Total Loan (£000) ($000)  Total
1977 $ -0~ $ -0- $§=-0- §-0- $-0-= $-0-
I978 5,4db;;\:;;j 450 5,850 14,228_ 3,250 17,478
1979 8,497 850 3,347 27,610 6,140 33,750
1980 3,115 1,422 - 4,537 38, 350 10,272 48,622
$17,012* 92,722 $19,734 $80, 188" $19,662

5.23 Proportionately, EEA's Egyptian Pound disbursements
will occur during the latter period of implementation compared
with the dollar flow. This is a result of A.I.D. disburse-
ments occurring at the time shipment is made from the United
States, but EEA will not be able to begin installation until
some three to six months later.

Debt Servicing Capability

5.24 . Egypt's external debt amounted to about $12 billion
at the end of 1976. O0f this, roughly one-third was to Eastern
European countries.

*Total foreigr exchange requirement is $97,167,500 as shown
in tables 10 and 1l.

$99,850
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and primarily for past military equipment imports., The $8
billion balance includes almost $2 billion in deposit lia-
bilities of the Egyptian Central Bank to the various Arab
OPEC countries,

5.25 It is estimated thut about $950 million in principal
payments on medium and Long-term debt were made in 1976,

An amount estimated at $1.4 billion was owed on short-term
bank credit facilitics at the end of 1976. In 1977 Egypt
received a loan of $1.5 billion from GODE which is being used
to substantially :educe its current short-term debt problem,

5.26 Debt service requirements in the future depend heavily
on the extent to whizh new short-term debt can be avoided,
Over the near term, we expect the debt service ratio (includ-
ing short-term debt) to move between 25 and 30 percent of
éxport and service earnings,

5.27 1In view of Egypt's heavy debt burden, A.I.D.'s normal
concessional loan terms are propesed - 40 years, including

a l0-year grace period, with an interest rate of 2 percent

per year during the grace period and 3 percent per year there-
after. With these terms, particularly the 10-year grace period,
repayment prospects for this' $ 97,2 million loan appear
reasonable,
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VI. ECONOMIC CONSIDERATTONS

tation of the existing distribution gystems., Additional
transformer capacity will increase saleg by 912 millton

KWH per year. Distribution System loss will be reduced from
9 percent to 8 percent resulting in a 65,9 million KWH per
year saving in electrical energy generation requirements to
serve the existing customers,

6.02 The true economic value of a KWH of electric power
should be based on an estimata of customer'g willingness to pay, ;
based in turn on the shape of direct demand curves for domestic

commercial and industrial users. For Egypt, such an analysis
is not possible given the subsidies and controls that perm-
eate all sectors of the economy. For electricity, tariff
Structures are formulated by the Ministry of Electricity and
EEA under guidelines established by the GOE. Rates are baged
on the Govermment's desireg to subsidize the user. The GOE hasg
tried to assure that the overall average rates are set at a
level which allows EEA a reasonable profit. The GOE's defini-
tion of a reasonable return 1s three percent over operating
Costs; not a normal method of setting rates, EEA'g 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 dverage power rates, set at

a level to allow EFA a reasonable return, represent an overall
subsidy and a cost to the national ecomomy. Our best guesgs

is that the average overall rates would need to climb to about
3.5¢ to 4,0¢ per KWH from the present average of 1.3¢ per KWH
if EEA were to pay full cost for all itg input. and average

in the relatively cheap hydropower and the more expensive
thermal power plants operating on fuel oil.
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B, Urban Distribution

6.03 The internal economic rate of return represents the
return over the life of the project to the resources engaged in the
project. The internal economic rate of return of urban dist-
ribution projects is the discount rate which equates the present
value of the time streams of the attributable costs and

benefits over the Project's agsumed life of 25 years. At

the present time, consumers of electricity in other countries

at Egypt's approximate level of development are prepared

to pay between 4¢ and 6¢ per KWH. Based on this, we have
estimated the economic value of the electricity produced at

4,5¢ per KWH consumed. On the cost stream for reduced dist-
ribution system loss we have used this economic value of 4,5¢
per KWH. .

6.04 On the cost stream for additional sales, we have included
operation and maintenance costs for the generation and trang-
mission system, a capital recovery factor (using a 15 percent
discount factor) to account for an additional investment in
the generation and transmission system that will be required,
and the impact of a 16.4 percent total gsystem loss factor.
Generation cost is based on current export fuel cost and a 26
percent hydroelectric 74 percent fossil fuel combination
which we expect will occur at project mid-life, 1990. With
these adjustments to costs and using the parallel foreign
exchange rate of $1.43/LE 1.00 the economic internal rate of
return is calculated to be 18.4 percent, This calculation is
shown in Annex V. :
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VII, INITIAL ENVIRONMENTAL EXAMINATION

A, Nature of Surrounding Environment

7.01 This project consists of rehabilitation and expangion
of existing electric distribution Systems in Cairo, Alexandria,
Beni Suef and Shibin E1 Kom. A description of each of the
project cities appears in the Urban Distribution Systems of
this paper. See Paragraphs 2.33, 2,36, 2,39 and 2.42,

Probable Envirommental Impact

7.02 The electric power system in Egypt consists of genera-
tion, transmission and distribution of electrical energy. _
This project concerns distributimionly and is defined ag trang-
porting electrical energy from the bulk source of high voltage
electricity, 220KV, to the customer at 380 volts. Thisg project
involves rehabilitation of exisring systems to improve relia=-
bility and efficiency and construction of new facilities to
serve additional =~ loads and new customers. Construction
consists of additlonal 66/11 KV substations, 11 KV/400 Vv
distribution transformers, 66KV and 11KV underground and over-
head cable. A detailed equipment list is shown in the Technical
Analysis Section of thig project paper,

7.03 - Although the Project will add new customers to the
distribution systems, the impact upon the enviromment cauged
by additional energy consumption is not evaluated by this IEE,
The environmental impact of additiomal generation to sarve
the project is detailed in project documents dealing with
electric power genmeration facilities such as Ismailia Power
Plant and Helwan/Talkha Gas Turbine Plants, These documents
include project papers, feasibility studies and preliminary
design studies which identify envirommental impact on the
atmosphere, water quality and natural resources associated
with generation of electric power.

7.04 The construction Phase of this project will result in
temporary increased employment for construction workers and
installation technicians. Existing paved roads will provide
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access for employees and materials. During the construction
phase of the project, there will be increased vehicular and
worker traffic, Thege disturbances will be confined to the
boundaries of the existing urban areas and therefore will have
no lasting deleterioug effect upon the surrounding inhabitantg
and environs,

7.05 Construction activities will not have a significant effect
on the overall ecology of the surrounding areas, Installation

of underground cable will cauge temporary inconvenience to

road traffic in the urban areas. However, cable trenches are

construction,

7.06 Distridution substations will be about 2,500 m2 in
area, and distribution transformers about 25 p2, The EEA
has, or will be, allocated land for installation of:thesge
facilities under GOE existing laws or statutes.

7.07 The Space required for storage and issue of commodities
during the construction phase of this project will utilize
land which is not suitable for agricultural activity, The
Space requirements for storage is as follows:

Cairo 100 m by 100 m
Alexandria 30mby 30m
Beni Suef 30 m by . 30 o

Temporary uge of this land for storage facilities during the
Construction phase of thig Project is not anticipated to be
long-term and will have no adverse effects upon the enviromment,

7.08 Beneficial soclo~economic impacts attributable to this
project include the following possible benefitg:

l. 1Increased labor man-hours made-available_because
. residential illumination from electric lamps allows
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additional incentive %o do more cooking, laundry,
repair work and social functions during non-daylight
hours.

2. Increased productivity due to usage of electric power
tools and equipment in commercial establishments.

3. Increased labor man-hours made available om a "per
household" basis from large potable water supply
pumping installations, The time required each day per
household to obtain drinking water and water for sani-
tation requirements will be saved by each household.

4. Increased quality of home life through use of electric
light illumination and electric appliances for conven-
lence,

5. Increased availability for educational radio and
television programs to promote literacy and general
education

6. Increasaedstreet illumination to increase security and
ease of movement after dark.

Discussion and Conclusions

7.09 The purpose of the urban electric distribution project
i3 to increase reliability to existing customers and to provide
efficient electric energy service to new customers in Cairo,
Alexandria, Shibin El Kom and Beni Suef.

7.10 Since power generation is not 2 part of this project
here will be no envirommental impact on water quality, the
atmosphere or on natural resources and health.

7.11  There will be slight envirommental impact on land use
by changing the land character by conmstruction of storage yards
during the implementation phase of the project. This impact

is minimal and only temporary in nature, since the land

will return to the original state, open desert or idle land
with no agricultural value, upon completion of the project.
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7,12, Sub=transmigsion and distribution cables will ke mostly
underground in Caire and Alexandria and will not affect land usge
except during construction. In Shibin El Kom and Beni Suef .
low voltage distribution lines will be overhead on steel or
concrete poles. Each footing will be small and total ground
area disturbed by the installation of each pole will be

minimal,

7.13  Cultural and soclo-economic impactsg resulting from this
Project will have beneficial effectg upon the populatior of

Threshold Decision -

7.l4ﬁN_Ih;s_projeci:ﬁiiiuﬁﬁf'édvéiselj"hf§5§5<sucpvgspgctg_pi_the
human enviromment a3 air, water, land flora and fauna. Socio-
economic conditions will pe improved as a result of this

project. The initia]l environmental examination indicates that
this project will not have a significant effect on the eavir~
Omment, In fact, on balance the effect will be beneficial to

the human environment.,

7.15 The reasonable foreseeable effects of environmental
impact on organisims in the biosphere, including human life,
are not significant, Consequently, the threshold decision

Statement is not considered as required for this project.
The IEE Determination Sheet 1s shown in Annex W. .
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VIII. IMPLEMENTATION

Méthod of tapleméntation

8.01 Barza's existing contract with EEA, financed from A.I.D.
Grant 263-0013 Feasibility Studies Project, provides for Harza
preparing specifications ard Invi:cation for Bid documents for
the entire first year proj :t coumodities, and includes assist-
ing the EEA in evaluating the resulting bids, EEA will con-
tract directly with the equipment suppliers for all the
required equipment and materials., A.I.D. is anticipating a
request from EEA to retain Harza to perform as comstruction.
supervisory engineer on the job. Should the request mater-
ialize, Mission recommends the retention of Harza, since they
will bave completed the detailed uesign, prepared equipment
specifications and “in general would be the firm most familiar
with the project. To follow A.I.D. selection procedure to )
obtain a replacement for Harza, at this time, would result in
a gix to nine-month delay in project implementation. There-
fore, pursuant to applicable A.I.D. guidelines (Handbook I1,
Chapter 1, paragraph 1B2i and 1B23) the Mission recommends

the non-competitive selection of Harza to carry out the super-
visory engineering services ‘over the life of the project,

8.02 All construction and installation will be carried out
by EEA or REA crews, and for the major job, such as installa=-
tion of a new 66 RV/11 substation, by EEA subsidiary con-
tractors. The American engineer on the job will act ag
consultant to EFA and supervise the construcion. The engineer
will also provide on~the~job training to EEA and REA employees
in areas which are critical, and areas which have proven to

be most deficient as deteérminaed by Harza during their Phase I
study. High on the list 1s cable handling, installation and
splicing.

8.03 All contracting for materials will be in accordance with
applicable procedures set forth in A.I.D. Handbook 11, Chapter 3,
Country Contracting, Equipment’ and Materials. All equipnant,
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materials and services financed by A.I.D, will be of U.S.
source and crigin.  Contracts will be let directly to suppliers
who manufacture themselves at least fifty percent of the item
being supplied. '

Schedule

8,04 It is anticipated that Harza will complete the critical
portions of their Phase II study, prepare and issue equipment
IFB's for the FY 77 portion of the Year One program by December
1977 with bid opening three months later, March 1, 1978, Evalu-
ation of bids and award of contracts 1s expected to consume

two months, with the first equipment shipment occuring by
August, 1978, Basged on delivery times included in the bid
documents provided by potential suppliers, the consulting en-
gineer will prepare detailed programmed construction and
installation schedules to effectively utilize the EEA and RFA
work crews as materials and equipment arrive in Egypt. From
prior experience, it is expected that transformers will have
the longest lead time from contract award, possibly 12 to 18
months after contract award. A.I.D. and EEA will, however,
encourage transformer suppliers to accelerate thair delivery
schedules to meet EEA schedule, Assuming the worst possible
case, an l8-month delivery period, construction and ingtalla-
tion of the equipment would not be completed until mid-1980,

33 months after loan signature,

A.1.D. Financing Procedures

8.05 All procurement financed by this loan will be financed
by Letter of Commitment (L/Comms), as will the cost of services
performed by U.S. consultant. At the request of EEA, A.I.D.
will either issue one or more direct L/Comms to the U.s.
contractors or will open L/Comms with a U.S. bank (3) selected
by the EEA. Each L/Comm will specify the items of services
eligible for loan financing and appropriate Letters of Credit

- will be issued thereunder,
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E, _Terminal Dates

8.06. Conditions Precedent, The terminal date for meeting
Conditions Precedent to Disbursement will he 90 days frem the
date of signing the loan agreement,

8.0Z. Project Assistance Completion Date. The Project
Assistance Completion Date (PACD) will occur approximately

33 months from the date the conditions precedent are accepted
by A.I.D., and the terminal date for disbursement will be 9
months subsequent from the PACD.

F. ;ﬁonitofing and Reporting .

8.08 Upon signature of the Loan Agreement, USAID will issue
an Implementation Latter which, among other things, will
contain the necessary guidance and details on the types of
reports (eg. monthly progress reports and monthly shipping
reports) and reporting formats to be followed. For the pres-— -
ent, Harza is submitting monthly reports to USAID and FEA
describing their activities and findings under their present
contract,

8.09 Also, included in Harza's present scope of work plan is
the requirement for a scheduled work plan of the installation
of the equipment., At the time a supervisory engineering
contract is negotiated, be it either with Harza or another firm,
reporting requirements will be included by which the engineer
will be required to submit monthly and quarterly progress A
Teports to A.I.D., through EEA, stating progress in conformance
with work plams. Throughout the life of the project, the U.S.
eagineer will monitor the project to ensure satisfactory
project progress, Any routine problems, together with carreg-
ponding suggested solutions, will be brought to the attention
of USAID in the form of the monthly reports from the engineers
and EEA. Serious problems requiring immediate attention will
be brought to the personal attention of the USAID Project
Manager and higs counterpart in EEA., Project progress will be
determined by measuring actual performance against the work plan

developed by Harza and will be discussed at regularly scheduled
meetings between EEA, the U.S. and USAID. In addition, AID's

internal financial reports will be monitored.to insure that
disbursements are occuring in accordance with the implementation.

schedule,
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8.10 A summary of the consultant engineer reports and a
sumary of AID's end uyge accounting reports will be developed
annually by the Project manager, Thig report will be sub=
mitted to EEA and AID and will be the only evaluation report
which will be uged for this project. If additional informa=-

funded under thig pProject. This will depend however on whether
there 15 a demonstrated need for the information when aidditional
funds are needed,
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X. RECOMMENDATIONS, CONDITIONS AND COVENANTS

A, .R;égmmendations '

9.01L Subject to the conditions and covenants listed below,

we recommend that A.I.D. approve a loan to the Govermment of
Egypt (GOE) up to the amount of $97,200,000 for the rehabilita-
tion and expansion of urban electric distribution systems in
Egypt, including the cities of Cairo, Alexandria, Shibin El-Kom,
and Beni Suef, Due to the limited availability of FY 77 funds,
it 1s recommended that $17,012,000 be authorized im FY 77 and
the balance, $80,188,00 be authorized in the following fiscal
year, FY 78. We further recommend that the loan terms to the
Govermment of Egyp:c be that the loan principal be repaid in
forty (40) years, including a ten (10) year grace period, with
interest at two percent (2%) Per annum during the grace period,
and three percent (3%) thereafter.

9.02 Egypt will relend the funds to the Egyptian Electric
Power Authority (EEA) on terms and conditions acceptable ta
A.I.D. During loan negotiations, A.I.D. will seek to negotiata

‘'second-step loan terms to the EEA at an annual interest -ate of

eight and one-half percent (8 1/2) with the principal to be
repaid over a twenty five (25) year period including a five (5)
year grace period for the repayment of principal.

%.03 Procurement of equipment and service shall be of United
States source and origin.

Conditions Precedent to Disbursement

9.04 Prifor to the first disbursement or to the issuance of
the first Letter of Commitmen; under the loan, the GOE shall
furnish to A.I.D, ia form and substance satisfactory to A.I.D.:

1. An opinion of the Egyptian Minister of Justice or
other legal counsel satisfactory to A.I.D. that the
loan agreement has been duly authorized and/or rati-
fied by, and executed on behalf of, the GOE and the
EEA and is a valid and legally binding obligation of
the GOE and the EEA in accordance with its terms.
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2. The names of the persons who will act as the repre~
sentatives of the GOE and EEA, together with a speci-
men signature of each. .

3. Evidence that the loan proceeds will be made available
to EEA on terms and conditions acceptable to A.L.D,

4. Evidence that all Egyptian currency required for the
first fiscal year in which funds will be required,
in an amount bagnd on the estimate of the consulting
engineer, and as approved by EEA, has been budgeted by
the GOE and 1s available for expenditure:by EEA,

5. Exact location and firm construction plans for civil
works for the A.I.D. financed warehouse storage
facilities for the cities cof Shibin El1-Kom and
Beni Suef,

6. A written aud detailed explanation of EEA's method,
and proceddres for the inventory control which will
be utilized to account for the A.I,D. financed com-
modities.

C. Covenants

9.05 The GOE will be required to covénan;:

1. Execution of the Project

a. To carry out the project with due diligence and
efficiency, and in conformity with sound engineer=~
ing, construction, financial and administrative
practices.

b. To cause the project to be carried out in conform-
ance with all the plans, specifications, con~-.
tracts, schedules, and other arrangements, and
with all modifications therein approved by A.I.D.
pursuant to this agreement.

c. To submit for A.I.D. approval prior to implementa-
tion, issuance, or execution, all plans, specifi-
cations, construction schedules, bid documents,
documents concerning solicitation of proposals
relating to eligible items, contracts; and all
modifications to these documents.
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Punds and Qther Resources to be Pruvided

To make availahle on a timely basis all Egyptian cur-
rency and all foreign currency in addition to the loan
and all other resources required, for the punctual and
effective carrying out of construction, maintenance,
repair and operation of the Project,

Operation and Maintenance .

To operate, maintain and repair the project in con-
formity with sound engineering, financial and adminig-
trative practices and in such manner as to insure the
continuing and successful achkievement of the purposes

of the project. ==

Management

To provide qualified and experienced management for
the project and to train such staff as may be appro- .
priate for the maintenance and operation of the pro-
ject.

Continuing Consultation

a. To cooperate fully with A.I.D. to assure that the
purpose of the lgan 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 loan

- agreemet, the performance of consultants, con-
tractors and suppliers engaged on the project,
and other matisrs relating to the project.

b. To review with A.I.D. the recommendations of the
counsultants engaged pursuant to the United Nations
Development Programme to survey the Egyptian power
sector.
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§&. Investment Guarant. ’roject Approval
=——=ognt Luarant

That the comstruct :on work to be financed from thig
loan i3 agreed to be a project approved by the GOE pur=
Suant to the Agreement hetween 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 the
U.S. to issue investment guaranties under that Agree-
ment covering a contractor's investment in the project,

7. Pinancial

a. In the event the Govermment of Egypt shall decide
to establish companies or any other entities to
take over the power distribution assets of the EEA
for purposes of operation and maintenance, customex
billing functions or for any other purpose, the
Govermment of Egypt shall ensure that such decision
or decisions shall include provision, satisfactory
to A.I.D., for the management ownership, operation
and maintenance of the assets provided under the
pProject, the annual audit of the consolidated
accounts of the EEA and performance of all EEA's
financial obligations under Loan and Reloan Agree-
mentsg, )

b. Except as A.I.D. shall otherwise agree in writing,
the EEA shall take promptly as needed all such
action as shall be required to provide in any fig-
cal year an annual return on the average of the
current net value of the fixed assets of the ETA
in service at the beginning and end of such figcal
year ‘at a rate of not less than nine percent (97),
commencing with its fiscal year 1980,

€. Except as A.I.D. and the GOE may otherwise agree,
the GOE shall assure adequate long-term financing
for EEA's expansion program which has been author-
ized and modifications and additions to such pro-
gram. Within three years from the date of the
Agreement, the financing so provided will be
divided between equity contributions and loans in
such a manner that after the completion of loan
transaction the debt to equity ratio will be no
greater tham 1.5:1,
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EEA undertakes (a) to prepare and to submit to
A.I.D. by November 1 in each year, a provisional
forecast of operating revenues, operating :
expenses and rate of return for the next follow-
ing year, a statement of the tariffs and assump=-
tions underlying the forecasts. an aging report
of accounts receivable from major accounts, and
a statement of the reasures proposed, if any, to
produce the annual retur: provided for in para-
graph (b) .above, and to furnish to A.I.D. all
such detail as A.I.D. udy reasonably request.

For the purposes of this Section:

(1) the annual return specified in paragraph
(b) of this Section shall be calculated in
respect of each fiscal year, by using as
the denom:nator the average current net
value of the fixed assets of EEA in service
at the beginning and at the end of each :
such year, and as numerator the net operat=-

“ing income of EEA for the same year;

(2) the term "current net value of the fixed
asgsets of the Borrower in service' meang
the gross value of EEA's fixed assets in
service less the amount of accumulated
depreciation, both as valued from time to
time in accordance with consistently
applied approprizte methods of valuation
or revaluation acceptable to A.I.D.; and

(3) the term "net operating income" means
B8ross revenues from all sources less all
operating expenditures, including expenses
of administration, adequate maintenance
and taxes or any payment in lieu of taxes
and adequate provision for depreciation but
excluding interest and other charges on
debt.
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ANNEX A

Ministry of Economy &
Economic Cooperation.

- m— .- ———

Cairo <7 Sev%ember 1577.

D.ava My '?ﬂ'wu'.\

One of the major problems Esvot§ industrialization effor*s
have had %o confront is the lack of adequate elactrizal
power to mee2t increased indust=ial arxd household demands.

To solve this problem the Goverament of the Arab Renublic

of Zewpt has undertaknn various exvansions of senerating
cavacitr. It has also started a Rural/Urban ﬁ;PCfrlflcat‘Oﬁ
Promram to increase the canacits of the countrvs elpc*rlc
power distribution nesworlks.

One segment of this Proeram is the exvansion and modermi~ation
_of ewistlnz distribution svystems in Cairo, Alerwardria, and

two proTincial cities of 3Beni Suef and Shibin-E1-Koz.

This oroject requires substantial foreign exchanee axpendifures.

We therefore request the assistarce o0f =he Gowrernment of the
United States, on a loan basis, Yo cover the estimated %16.2
million foreirm oxchanme requirements of this onroject. The
Government of the Arab Renublic of Eprret will supplve the loeal
currencv .xpenditures, estimated a+ LE 7.2 million, from itsg
budget. '

Sincerely,yours,

RTINS

Gamal E1 Na"er -,

First Undersecretarr of State
for Economic Coovperation.



Annex B

PROJECT AUTHORIZATION
AND REQUEST FOR ALLOTMENT OF FUNDS
PART II

Name of Country: Arab Republic of Egypt Neme of Project: Urban Electric
Distribution

Number of Project: 263-0033

Pursuant to Part II, Chapter 4, Section 532 of the Foreign
Assistance Act of 1961, as amended, I hereby authorize a loan to the
Arab Republic of Egypt (the "Cooperating Country") of not to éxceed
Seventeen Mi11ion Twelve Thousand United States Dollars ($17,012,000) .
(the "Authorized Amount") to help in financing the foreign exchange costs
of goods and services required for the project as described in the
following paragraph.

This project consists of providing equipment, materials, and
related services for the rehabilitation and expansion of urban electric
distribution systems in Egypt, including Cairo, Alexandria, Shibin E1-Kem
and Beni Suef.

The entire amount of the A.I.D. financing herein authorized for
the project will be obligated when the Project Agréement is exacuted.

I hereby authorize the initiat® a and negotiation of the Project
Agreement by the officer to whom such authority has been delegated in
accordance with A.I.D. reguiations and Delegations of Authoritx subject to
the following terms and covenants and majbr conditions as A.I.b. may deem

appropriate:
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. & Interest Rate and terms of Repayment

The Coopgratfng country shall repay the Loan to A.I.D.
tn United States'Do]]ars within forty (40) years from the date of first
disbursement of the Loan, including a grace period of not tn exceed ten
(10) years. The Cooperating Country shall pay to A.I.D. in United States
Dq11ars Interest from the date of first dispursement of the Loan at the
rate of (a) two percent (2¢) per annum during the first ten (10) years
and three percent (3%) Per annum thereafter, on the outstanding balance
of the Loan and on any due and unpaid interest accrued thereon.

b. Source ap: Origin of Goods

Goods and services financed by A.I.D. under the project shall
have their source and origin in the United States, except as A.I1.D. may

otherwise agree in writing.

€. Conditions Precedent to 0isbursement

Except as A.I.D. may otherwise agree in writing:

Prior to any diébursement, or the issuance of any commitment
documents under the Project Agreement for engineering services, Borrower
shall furnish in form and substance satisfactory to A.l.D.:

1. An opinion of the Egyptian Minister of Justice, or other

Tegal counse] satisfactory to A.I.D., that the Loan Agreement

has been duly authorized by, and executed on behalf of the Arab
Republic of Egypt, and *hat it constitutes a valid and legally binding

obligation in accordance with Tts terms,
2. A statement of the names of the persons who will act
as the represéntative of the Borrower, together with a specimén

signature of each.
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3. Evidence that the loan proceeds will be made |
availible to EEA on terms and conditions acceptable to A.I.D.
4. Evidence that all Egyptian currency required for the
first fiscal year in which funds will be required, in an amount
based on the astimate of the consulting engineer, and as approved
by EEA, has been budgeted by the GOE‘and 1s available for expendi-
ture by EEA.
5. Evidence that the Tocations have been determined and
firm construction plans for civil works have been completed for
~the A.I.0. financed warehouse storage facilities for the cities
of Shibin E1-Kom and Beni Suef. |
6. A written and detailed explanation of EEA's method,
and proc:dures for the inventory control wnich will be utilized
to account for the A.I.D. financed commodities.
d. Covenants
1-_Cantifiing Consal tation
(&) To cooperate fully with A.I.D. to assure that
" the purpose of the loan 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
Loan Agreement, the performance of consultants,
‘contractors and suppliers engaged on the project,

and other matters relating to the projéct.
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(b) To review wfth A.I.D. the recommendations of
the consultants engaged pursuant to the United
Nations Development Programme to survey the
Egyptian power sector.

2. Unless A.I.D. shall otherwise agree in writing, the Borrower
shall make avaiiable on a timely basis all Egyptian currency and all foreign
currency in addition to the loan and al] other resources required, for the
punctual and effective carrying out of construct.ion, maintenance, repair
and operation of the Project.

3. In the event the Government of Egypt shall decide to establish
companies or any other entities to take over the power distribution assets
of the EEA for purposes of operation and maintenance, customer bi1ling
functions or for any other purpose, the Government of Egypt shall ensure
that sucn decision or decisions shall include provision, satisfactory to
A.1.D., for the management ownership, operation and maintenance of the
assets provided under the project, the annual audit of the consolidated
accounts of the EEA and performance of all EEA's financial obligations under

Loan and Reloan Agreements.

Deputy Adminstrator

Date
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CERTIFICATION PURSUANT TO
SECTION 611(e) OF THE

FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Donald S. Brown, the Director for *he Agency for In:ernational
Development in Egypt, having taken into account, among other things,
the maintenance and utilization of project. .u Zgypt previously
financed or'asuis£ed by the United States and technical assig-
tance and training plaaned under this Project, do hereby certifj
that in my judgment Egypt has botl: the financial capability and
human resources capability effectively to maintain and ut’lize the
capital assistance to be provided for the rehsbilitation of the

electric distribution system in the cities of Cairo, Alexandria,

.

Donald S. Brown
Director

Soilluliey 7./977

. Date

Shibin El- Xom and Beni Suef.
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6C(2) - PROJECT CHECKLIST

Listed below are, first, stitutory criteria applicable generaily to projects with FAA funds, and
then project criteria applicable to individual fund sources: (Cevelopment Assistance (with a sub-
- category for criteria annlicable only to lvans): and Secyri ty Supporting Assistance funds.

CROSS-REFERENCES: IS COUNTEY CHECKLIST UP TO DATE? IDENTIFY. HAS STANDARD ITEM CHEC'LIST BEEN
REVIEWED FOR THIS PROJECT?

» GENERAL CRITERIA FOR PROJECT.

1. Aop. Unnumbsred; FAL Sec. 653(b) (a) The Urban Electrification

. project was included in the
(a) Cescribe haw Cornittees on Apprapria- FY 1977 Congressional Presentation.

tions of Senate and House have been or
will be notified concerning the projects

(b) 1s assistance within (Operational (b) The intended abligation for
Year fudget) country or international the project is within the level
organization allocacion reported to e .
Congress {or not more than $1 million gf fg?qigggpropﬂated EOI‘ E.g'ypt
over that figure plus 10%)? . Tor .

2. FM\.Sec. 611(a)(1). Prior to cbligationm (a) Yes.
In excess of 31C0,00C, will there be (a)
engineering, financinl, and other plans (b) Yes

necessary tu carry out the assistance and
{b) a rezsonzbly firm estimate of the
cost to the U,S. of the assistanca?

3.. FAA Sec. 511(3)(2)l. If further legis- 11aa i
lative action 1s reguired within racipient No further']eg151at1ve aetion is

country, wrat is basis for reasonable required to implement the praject. -

expectation that such action will be
completed in time to permit orderly
accomplishment of purpose of the assis-
tancet .

4. FAA Sec. 511(b): Anp. Sec. 101. If for Not Applicable.
water or water-related land resource ' o
construction, has project met the stan-
dards and criteria as per Memorandum of
the President dated Sept. 5, 1973
(replaces Memorandum of May 15, 1862;
see Fed. Register, Vol 33, No. 174, Part,

111, Sept. 10, 1973)2 -

w-

S.. FAA Sec. 611(e}. If projert iy capital : . '
assistance (e.g., construcvion), and all - The Mission Director has so
U.S. assistance for 1t will vxceed certified. See Annex C.
$1 million, has Mission Dire:tor certified
the country's capability eftectively to
maintain and utilize the project? :
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6. FM Sec. 209, 615. Is project susceptible The project s not susceptibie:

10.

O execution as pary of regional or multi. -

lateral project? If sr why is project not
SO executed? Information and conclusiop

"whether assistance will encourage -

regional development programs. If
assistance is for newly independent
country, is it furnished through multi: ‘
lateral organizations or-plans to the - .
maximum extent appropriate?

FAA Sec. 601(a); (and sec. 20] f) for

Eve opment joans). Infcrmation an
conclusions whether project will encourage
efforts of the country to: (a) increase
the flow of international trade; (b) fos-
ter private initiative and competition;
(¢ encourage developmert and yse of
corperatives, credit unions, and savings
and loan associations; (d) discourage
monopoiistic practices; (e) improve
technicaL efficiency of industry, agri-
culture and cormerce; and (f) strengthen
free labor unions. -

FAA Sec, €01(b). Information and con-
clusicn on how project will encourage
U.S. private trade and investment abroad
and encourage private U.S. Farticipation
in foreign assistance orograms (inc]uding
use of private trage channels and the

services of U.S. private enterprise),

FAA Sec. 612(b); Sec, 636(h). Describe
$teps taken tc assure that, to the
maximum extent pnssible, the country, is
ceatributing incal currencies to meet

the cost of contractual and other
services, and foreign currencies owned

by the U.S. are utilized to meet the cost
of contractual and other services.

FAA Sec. 612(¢). Does the U.S. own excess

foreign currency and, if so, what arrange=- -

ments have been made for its release?

B. FUNDING CRITERIA FOR PROJECT

1,

Development Assistance Project Criteria

2. FPA Sec. 102(c): Sec. 111; Sec. 28la.
Extent to which activity will (a) effec-
tively involve the poor in development,
by extending access to economy at local
level, increasing labor-intensive pro-
duction, spreading investment out from
cities to small towns and rural areas;
and (b) help develop cooperatives,
especially by technical assistance, to
assist rural and urban poor to help -
themselves toward better life, and other.
wise encourage democratic private and
Tocal governmental institutions?

of execgtion as part of a regional
or myltilateral project. Egypt-
s not a newly fnpependent cauntry,

-

By increasing the gquantity and
efficlency of the urban electric=
power distribution system in urba | 7
centers in Egypt, the project wiii
.improve ‘the technical efficiency of
industry, agriculture and commerce.

s

The great majority of funds ex-
pended will be for goods and
" services from private U.S. concerns.

The agreement will so provide.

. Yes._'Releése by the.GOE is not
" a problem at present. . -

Not App]icab]e.
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b. FAA Sec. 103, 1034, l04, 105, 108,
107. Ts assistance being made available:
[Tnclude only applicable paragraph -
£.9.,2, b, etc. -- which corresponds to

" Squrce of funds used. If more than one

fund scurce is used for project, include
relevant paragraph for each fund source.]

(1) [102] for dgriculture, rural develgp-
ment or nutrition; if so, extent to
which activity is spacifically
designed to I~ _.reass productivity
and {ncome of rural poor; (1c3A]

If for agricultural research, is
full account taken of needs of small
farmers;

(2) [104] for population planning or
health; if so, extent to which
activity extends low-cost, integrated
delivery systems tuy provide health
and family planning servicas,
gspecially to rural areas and poor;

(3) (105] for educatior, public admine
istration, or human resources
development; if so, extent to which
activity strengthens nonformal
education, makes formal education
more relevant, aspecially for ryral
families and urban poor, or
strengthens management capability
of institutions enabling the poor tg
participate in development;

L]

(4) [106] for technical assistance,
energy,, research, reconstruction,
and selected development problems;

i? so, extent activity is;

(a) technical cooperation and develop-
ment, especially with U.S. private

and volyntary, or regional and inter-
national development, organizations;

(b) to help alleviate energy problem;

(c) research into, and evaluation of,
economic develooment processes and
techniques;

{d) reconstruction after natural or
fanmade disaster;

(e) for special development problem,
and to enable proper utilization of
2arlier (.S, infrastructure, ete.,
assistance;

(f) for programs of urban development,
especially small labor-intensive
enterprises, marketing systems, and
financial or other institutions to
help urban poor participate in
economic and sesial development,
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(5) [107] by grants for coordinated
private effort to deveiop and
disseminate {ntermejiate technologies
dppropriate for developing countries,

C. FAMA Sec. 110(a); Se-. 208{e). Is the
recipient country Williag to contribute
funds to the project, a1d in what manner
has or will it grovide issurances that it
will provide at least 2% of the ¢osts of
the program, project, o activity with
respect to which the as:istance is to be
furnished (or has the l:tter cost-sharing
requirement been wafved for a “relatively
least-developed” country)?

d. FAA Sec. 110(b). W11 grant capital
assistance be disbursed for project over
more than 3 years? If o, has Justifi-
cation satisfactory to (ongress been made,

and efforts for other financing?
L[4

e. FAA Sec. 207; Sec. 113. Extent to
which assistance reriects appropriate
emphasis on; (1) encour.ging development
of democratic, economic, political, and
social institutions; (2) self-help in
meeting the country's #zad needs; (3)
improving availability o¥ trained worker-
power in the country; (4) proarams
designed to meet the country's health
needs; (5) other important areas of

- economic, pelitical, and social develop-

ment, including industry; free labor
uninnc  cooperatives, and Voluntary
. *ransportation and communica-
ing and public administration;
ur_a. gevelorment, and modernization of
existing laws; or (6) integrating women
into the recipient country's nationmal
economy.

f. FAA Sec. 281(b). Describe extent to
which program recognizes the particular
needs, desires, and capacities of the
people of the country; utilizes the
country's intellectual ressurces to
encourage institutional development;

and supports civic education and training
in skills required for effective partici-
pation in governmental and political
processes essential to self-government,

do



d\

g. FM Sec. 201(5)(2)-{4) and -{8): See.
201 (e): Sec. T ETT-03T and -(8). Does
the activity give ressonap|s promise of
contributing to the develooment: of
economic resources, or Tty *the increase of
productive capacities and :e!f-s;staining
economic growth; or of educational or
other institutions cirected toward social
progress? [s it relatad tgo and Consis«
tent with other develoouent activities,
and will it contribyte tg realizable
lorg-range objectives? And does project
peper provige information and conclys;on
on an activity's ecincmic and technicai
soundness?

h. FRA Sec. 201(b)(6); Sec. 211{a}(3), {(6).
Information and conciusion on possible
effects of the assistarce on U.S. economy,
with $pacial reference to araas of sub-
stantial labor surplus, and _extent tp

which U.S. commodities and assistance
are furnished in a winner consistent with
improving or safeguarding the U.S. balanca.
of-~payments position.

Development Assistance Project Criteria
{Loans orTy)

a. FRA Sec. 201(b)(1). Informatian

and conclusicn on availability of finance
ing from other frea-world scurces,
including private sources within.U.S.

b. FAA Sec. Z01(b)(2); 201(d). [n<or-
mation ard canclusion on (1) capacity of
the courtry #a repay the loan, including
reascr:iieness of repayment prospects,
and (2) reasonablensss and legality
(under laws of country and U.S.) of
lending anig relending terms of the loan.

" .€. FAA Sec. 201 e). If loan is not

mde pursuant to a multilataral plan,
and tie amount of the loan exceeds
$100,007,. has country submitted to AID
an applicatian for such funds together
with assurances to indicate that funds
will be used in an economically and

- technically sound mannar?
e

d. FRA Sec. 201(¢). [Does project paper
describe how project will promote the

country's economic deveiopment taking

into account the country's humar and

material resources requirements and
relationship between ultimate objectives

of the project and gverall economic
development? »

Not Applicable.
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e. FAA Sec. 202f/a). Tatal amount of
money under icen wnich 1s going directly
to private enterz.iss, is going to
intermediate :zredit :nstitutions or
other borrowers for Jse by private
enterprise, is being used to finance
imports from private sources, or is
otherwise be'ng used to finance procure-
ments from private sources?

f. FAA Sec. 3520(d). If assistance is
for any nrodoctive “terpr.ise which will

compete 1n the U,S. with U.S, enterprise,

s there an agreement by the recipient
Country to prevent export to the U.S. of
more than 20X of the enterprise's annual
production curing the life of the loan?

. -Profect Criteria Solelv for Security

Supncriing 4ssistance

FAA- Sec. 531. How will this assistance
support oromote economic or political

“stability?

Addftional Criteria for Alliance for
Proaress

[Hote: Alliance for Progress projects -
should add the following two items %o a
project checklist.)

a. FAM Sec, 251(b){1), -(B). Does
assistance takz 1nto account principles
bf the Act of 3ocota and the Charter of
Purta del Este; and to wnat extent will
the activity contribute t5 the ecanomic
or political inteqration of latin
America?

b. FAA Sec. 251(h)(8); 251(h). For
loans, has there been taken into account
the effort made by recipient nation to
repatriate capital invested in other
Countries by their own citizens? Is
loan consistent with the findings and
recommendations of the Inter-American
Committee for the Alljance for Progress
(now "CEFCIES," the Permanent Executive
Committee of the 0AS) in its annual

review of national development activities?

This assistance will promote
economic and political sta-
bility by increasing the quantity
and efficiency of electric power

- distributed in Egypt's major
“urban centers.

Not Applicable.

f
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6C{3) - STANDARD ITE! CHECKLIST

Listed beiow are statutcry items which normally will be covered rou:inely in those provisions of an
assistance agreement dealing with its implementation, or covered in the agreement by exclusion (as
where certain uses of funds are permitted, but other uses not). . .

These items are arranged under the qgeneral headiras of (A} Procurement, (B) Construction, and
{C) Jther Restrictions. -

A. Procurement

1. FLA Sec. 602, Are there arrangements to Procurement of goods and
rermit U.S. small business to participate services will be pursuant to
equitably in the furnishing of goods and '
established A.I.D. regulations.

services financed?

2. FAA Sec. 604(a). Wil all commodity -
procurement rinanced ba from the U.S. Yes
except 3s otherwise determined by the ¢
President or under delzgation from him?

3. FMA Sec. 6J34(d). If tne cooperating Yes.
country discriminates against U.S.
marine insurance campzties, will agree-
ment require that marine iasurance be
placed in the U.S. on commodities
financed?

4. FEM Sec. €31(e). If sffshore procure- ' y
ment of agricultural commodity ar There will be no such procurement.

product 1is to be financed, is there
provision against such procurerent when
the domestic price of such commodity is

less than paricy? .

S. FAA Sec. &0%(a). wWill U.S. Government
excess personal property be utilized Consideration will be given to
wherever practicable in Tiey of the the use of excess property when
procurertent of new items? pi'act'lca] ’

6. MA Sec. 901(h!. (a) Comoliance with
requirerent tnat at least 50 per centum - Yes,
of the gross tannace of commodities
(computed separately for dry bulk
carriers, dry cargo liners, and tankers)
financed shall be transported on privately
ownad U.S.-flag commercial vessels to the
extent that such vessels are available
at fair and reasonable rates.

7. FAA Sec. 621. If technical assistance T
s financed, will such assistance te fur- Technical assistance, to the

nished to the fullest extent pragticab]e ‘ greatest extent prastical, will
as gcods and professional and other

services from private enterprise on a be from p;ivqte enterprise on a
contract basis? If the facilities of contract basis.

other Federal agencies will be utilized,
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are they particular!ly suitable, not
competitive with prirate enterprise,
and made available without undue inter-
ference with domestic proarams?
8. Internationzl Air Trinscort. Fair

tompetitive Practice- sct, 1979

If air transportation of persons or
property is financed nn grant basis, will
provision be mage th:t U.S.-tlag carriers
will be utilized %5 ‘he extent such
service is available-

B. Constructicn

1.

FAA Sec. 601(d). If a capital (e.q.,
ccnstruction; project, are engineering
and professional s>rvices of U.S. firms
and their affiliates to be used to the
maximum extent consi.utent with the
national interest?

FAA Sec. 611(c). If contracts for
construction are to ce ‘inanced, will
they be let on . comretitive basis to
maximum extent .ract..able?

FAA Sec. 620(k}. If for construction

cf proguctive enterorise, will aggregate
value of assistance o be furnished by
the U.S. not exrz2ed $100 million?

C. Other Restrictions

1.

FAA Sec. 201(a). If development loan,

is interest rate at least 2% per annum

during grace period and at least 3% per
annum thereafter? .

FAA Sec. 351(d). 1If fund is established
soiely by U.S5. contributions and acminisc-
tered by en international organization,
does Comp*roller General have audit
rights?

FAA Sec. 620(h). Do arrangements
preclude proioting or assisting the
foreign aid projects or activities of
Communist-Bloc countries, contrary to
the best interasts of the U.5.7

FAA Sec. 236(i). Is financing not per-
mitted to be used, without waiver, for
purchase, long-term lease, or exchange
¢f motor vehicle manufactured ou‘side

the U.S. or guaranty of such transaction?

Yes.

Yes.

Yes.

Not App11cab1e.

Not Applicable.

Not Applicable.

-
-

The Loan Agreement will so
stipulate,

. Financing is not permitted to
 be used for such purposes.
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5. Wil) arrangements preclude use of

financing:

4. FAA Sec. 114. to pay for performance
of abortions or iv wuilvate or coercea

persons to practice abortions?

b. FAA Sec, 620{a). to zompansate
owners tor expropriate nationalfzed
property? .

€. FM Sec. 660. ts financa polica
tratning or ocher law enforcement
assistance, except for narcatics
programs?

d. FAA Sec. 662. for CIA activities?

8. App. Sec. 103. to pay pensions, etec.,
for miitary perconnel:

f. Aop."Sec. 106. ta pay U.N. assess-
ments

g. App. Sec. 107. to carry out provi-
sfons ¢ Sections (09(d) and 251(h)?
(transfer to rmultilateral organization
for lerding).

h. Apo. Sec. 501. to be used for
publicity or prcpaganda purpases
within U.S. not authorized by Congress?

Yes.

Yes.

Yes.

Yes.
Yes.

Yes.

Yes.

‘Yes;
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Scope of Services by the Consultant

The Ceonsultantr's services shall be provided in two pPhases. These
Phases shall include but not be limited to the following:

Al Phase T

1.

o
-‘;...JA,

“

Review of all pertinent diagrams, plans and reports on'

the existing Subtransmission and distribution Systems
in  the above—mentioned‘ cities, together with all
available information ‘on ' planned - rehabilitation and
expansions of the Systems,’' -

Review and analysis of base data: and methodolagy
employed to Project - and forecast future
loads -- domestic, commercial, industrial and
Public == as tg nagnitude and location withip the study
areas. ‘ ”\zﬁi . T L

Review and analysis of’ currently used ‘system Planning
pPolicies, approaches, ° techniques and Standards,
construction and maintenance methods and Practices, and
eéquipment types angd Specifications.
Examination anpng analysis of the Systems shall include
but not he limited to +the following aspects and

features:

a. Determine adequacy of existing 66 kV and 33 kv

Subtransinission Systems, using 1load flow, shore
Circuit and stability studjes as required.

b. Determine adequacy of existing distribution system
voltages for the Primary valtage in longer range
development. : A

C. Determine the feasibility of adapting existing
33 kv to‘distxibution..

- d. Determine present distribution losses.

e. Determine appropriateness of substation sizing,
length of Frimary feeders and degree of
interconnection to . ensure- reliability with
economy. o ,

£. Determine relative economics .of the. existing
practice of using , kiosks (distribution
transformers and primary and secondary'switching
in single enclosure) . :

dt/
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9. . Develop- concept,ffor single phase distribution
facilitjes, Ll :

Familiarize himself through fielg inspection ang review
of pertinent reports. with the Physical  condition and
Sérvice performance of’'the existing Subtransmission apngd
distribution systems.fs -

Review and assess the“exlstlng Capability and capacity
of the EEA, REA and athers relative to accomplishmernt
of rehabilitatjion and  systen €Xpansion work: and a
Similar assessment of existing Capabilities relative to
System maintenance and repair, R

Prepare and suybmit to the EFA, not later than four
months after the effective date cf his contract, a
report Presenting findings, analyses, Conclusions angd
recommendations relative to rehabilitation and
expansion of the systems in the Study areas. ©The
réport shall set forth those Policies, Procedures,
methods, techniques, Standards, Practices and equ.ipment
tYpes recommended for. use ip ‘Planning . the subject
Systems rehabilitation ang expansion. Alterpztives tg
existing Policies, Procedures, practices and equipment
shall be reécommended in the ‘interest of Svscem economy,
efficiency and reliability as required. The report
shall form the basis for Consultant/EEp discussions and
Subsequent decisions by the EEA regarding the Policies,
Procedures ang Practices to pe employed in System

Tehabilitation and expansion Planning., - (Herein.

referred to as "Planning Parameters.")

B. Phase IT

1.

Upon determination by EEA of above=cited Flanning
pParameters, prepare pPhased rehabilitation and expansion
Plans for the Study areas designed +to meet market

a. Diagrams, pPlans "and maps‘ of requiregd sSystem .

improvements, Supplemented - by - narrative

descriptions as required to fully identify ang
detail such improvements.

b. A work plan angd - schedule for accomplishing the

- required work based on the existing Capabilities

of the EEA and REA. Recommendations for
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construction and installation work by others will
be made if required. :

c. List of required equipment, cables and materials
Lo complete the work, together with list of needed
testing, installation and maintenance/repair
equipment, Spare-.parts recommendations shall be
presented. Equipment and materials available from
local (Egyptian): > - markets Shall bpe clearly
identified. - . v« LI

LA .
Lt

2. Twenty copies of the initial draft of the plan shall pe

3. A final Feéport presenting all study activities, .
analyses, fiandings, ' ¢onclusions, recommendatjions angd
Planning Parameters employed, together with the fipal
System plan, shall be Submitted not later than 30 days
after FErp approval of the initial draft of the plan.,
Twenty copies of the final report shall be Submitted to
EEA and five copies to USAID/Cairo.

[ I

Supplemental Services

The ‘services described in the Scope of Services akove required
ronly the Phase I and Phase II studies for Cairo, Alexandria, . and
two Provincial Cities. Subsequently, the .Cansultant was
fequested to furnish, under this . contract, certain incremental
Services as described in the Sections which follow; :

1. Phase I Studies to " .
distribut;on/subtransmission Systems in nine additicnal
provincial «cities. The Studies for these nine Cities,
performed on behalf of IBRD, shall correspond in their
Objectives +to those 'for the Scope I services for the
Cities of cairo, Alexandria and the tWwo Provicincial
Cities ag described on Page 2 of 4 of the original

' Terms of Reference, and will include the  preparation of
a Report as specified therein, ' '

2. The - objective of - the' ' Phase I ‘g IT''Studies is to
determine the general requirements for - equipment and
materials required to accomplish the Tehabilitation and
expansion programs recommended’ in the Phase I ang
Phase II keports. Detailed information on-equipment
and materials would not be required for Preparation of

/WL
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the Repcrts: however, due to the additional services
described in Paragraph 3 below, the Consultant will
Preépare more detailed information on eqguipment and
materials required. e

The Consultant will prepare Contract Documents for
procurement of equipmer;t and materials for upgrading
and expanding the distribution Systems for cairo,
Alexandria, and two Provincial Cities; assist EEA i
Prequalifying potential bidders; assist EEA in the
issuance of the invitations to bid; assist in
evaluating the bids, and then submit recoamendations
for award of each contract for the supply of equipment
and/or materials.. :

EEA reguires eguipment for direct burial of

distribution System cables in the Suez Canal Zone

Cities. The Consultant will Prepare briet
Specifications which will be used by EEA for effecting
the purchase of the required equipment,

EEA does not have  vehicles nécessary for +the
Consultant's long term fielq Sstaff to carry "out their
work. The Consultant is reéquested to purchase ten
vehicles, using, the AID Grant funds. The 'Consultant
will solicit bids for vehicles in accordance with
guidelines furnished by EEN and approved by AID,

purchase, ang arrange for shipping the vehicles to.

Alexandria, all +¢o be'’ accomplished "with speed and

dispatch in order that the cost or rental of vehicles .

a minimum. s

It is imperative +hat breparation of reasonable
estimates of capital expenditures for the Purchase of
equipment and materials to accouiplish distribution
System rehabilitation ang eéxpansion be made as early as
POssibla, These cost estimates are to he furnished to

- USAID by August 31, 1977 for their use in . Preparing a

Project paper Document o justify a loan for Purchasing
equipment and materials: for the -Cairo, Alexandria,

Shibin e} . Kom and Beni Suef electric distribution .

oy
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- = LOAD FORECASTING

Methods presently used for load for;'ecasting should
be updated and augmented with éhe'Distribution Energy
Management (DEM) computer prdgram which can be utilized
both for short term (S years) and léng term (20 years)
forecasting. .From DEM studies, it is possible to deter-

mine the most economical and adequate:

(1) distribution voltage
(2) substation sizes and locatiens

(3) subtransmission requirements

.
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(4) location and size of distribution feeders
(5) system C.istruction schedules

(6) time to expand substations

(7) voltage requlation schemes

(8) method of substation load transfer

Basic information for such a study will be obtained
from the varioug ministries concerned with land usage and
the associated expanding lndgstrlal, commercial and resg-

idential demands for electrical energy.

Such information properly programmed into the DEM
Planning module can be utilized to determlne necessary
System requirements. This will be. done in Phase II to
enable proper mag .ials and equipment to be specified,
ordered and purchased for a planned rehabllltatlon and

expansion program.

= SYSTEM PLANNING

Recommendations pPoint. out the need for: 1long
range planning and intermediate Planning on a 150% to 400%
load- -level-increase basis; Yearly system load reviews;
more extensiye demand metering; Preparation of suitable
geographic-~plan maps; and economic'planning comparisons

on a yearly and long rarge term basis.

- CONSTRUCTION STANDARDS

Existing construction standards were reviewed as

3.
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to their general content and completeness.
It is recommended that:

a) System Standards and Codes bhe established
by a committee @specially appointed to
generate and maintain 4 complete sat of

such documents, updated on a Yearly basis.’

b) A form cf National Electrical Code be

adopted and enforced.

¢) A general Electrical Safety Code be for-

mulated and made en.lorceable.

d) Engineering Design Standards be expanded
and made available to all interested

parties.

" = CONSTRUCTION AND MAINTENANCE METHODS - PRAC-

TICES - MANPOWER

A review of methods, practices and manpower for
construction and maintenance bperations reveals a number
of features needing remedial action. Management forces
of the EEA and REA are aware of their needs in these areas
and are willing and able to make the requlred changes
necessary for operational improvements, once Proper funds

are made available.

Stated simply, the lack of tools, training, adequate
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warehousing facilities, and Proper operational methods
Stems directly from the present inadequate budget avail-

able for such items.

A vital consideration growing out of this problem
is the definite need to develop a plan to retain qualifieq
employees and to generate worker interest in advancement
'through training Programs, once these Programs have been.
pProperly implemented into the work system., This jg a

management problem requiring considerable thought and

Planning as it may necessitate a broad revision of existing

pPolicies.

~ EQUIPMENT TYPES AND SPECIFICATIONS

tegrated set of these specifipations, using precise elec-
trical and Physical parameters to describe the equipment
Froperly and thus allow @ more definitive bigd analysis,
better purqhasé control, and greater selectivity of

materials and equipment.

= ADEQUACY AND PHYSICAL CONDITION OF EXISTING

66 KV.AND 33 kv SYSTEMS

Investigations and studies of Cairo, Alexandria,
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Beni Suef, and Shibin El-Kom pe:taining L0 the Subject
Systems have been made ard analyzed, Each area hag

sSimilar general characteristics but alsg SYstem diver-

1) Circuit breaker ampacity angd Tupture

2) Transformer sizing ang loading charac-

teristics

3)  Conductor Sizing apg ampaciny ratings
4) Circuit loading4

5) Fault levels apg OCCurrenceg

6) Voltage Tequlation

7)  Systenm Protection

8) System physiqal condition

Recommendations Suggest:

at Beniji Suef,

2)  Fault levels ang Circuit breaker Tupture

Capacitieg pe reviewed.

3) The replacement or modification of some
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circuit breakers tgo obtain greater inter-

rupting Capacities,

Re-evaluatiop of system Oberating con-

figurationg.

The need for Some additional relaying,

= DISTRIBUTION SUBSTATIONS .

Based on the studijesg made, it ig Tecommended that:

1)

2)

3)

4)

5)

6)

7)

Circuit breaker ratings pe upgraded as

required by future System Planning,

Spare part Supplies be improved.

Emergency loading Practices of transformers

be reviewed,

On-loadqd tap changers be'provided for new

distribution substation transformers.

A review of system interconnections be
made to reduce requirements for additional

transformer capacity.
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8) Consideration be given to install an
integrated demand me<tering scheme to

measure system peak demand.

= FEASIBILITY OF HIGHER LEVEL VOLTAGE FOR MEDIUM

TENSION DISTRIBUTION

Adequacy of the existing, 11 kv, medium-tension-
voltage-level ig discussed along with the possible fea-

Sibility and need to raise this level.

It is recommendegd that 11 kV continue to be the
System standard. However, during the Phase IT DEM study,

evaluations of raising this voltage to a higher level

‘will be conducted on an economic, future basis of need

and desirability.

= DISTRIBUTION LOSSES

Data from the»Cairo Monthly Reports and from the
EEA Dispatch Center in Cairo formed the base of studies

and calculations for various' 1l kv system losses,

The information developed to prepare demand and
loss curves and tabular data is given in Exhibits of the

Report.

Only the Cairo System was considered due to the
greater availability of significant data than in the other

areas. During Phase II, information of a more complete
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detajled, overall gystenm loss analysis to be made.

= ADEQUACY AND PHYSICAL CONDITION OF THE

11l Kv DISTRIBUTION SYSTEM

Because of the Complexity ang eéxtent of the 11 kv
distribution System in Cairo, Alexandria, Shibin El-Kom

and Beni Suef, considerable time angd attention were given

and systen Physical condition,

Appendix ¢ contains saﬁple Ccalculationg and tabu-

latgd :esul;s of voltage drop, ampacity angd loagd flow.

However, as ip any utility System, there ig a
need for consideration of System improvements to be made

when it jis being expanded because of load growth and

Recommendations include:

1) Installation of single-core, XLPE ingu-
lated, shielded, ang PVC jacketed cable
for all new construction;,plus the gradual

replacement of existing PIIC cables as

e

Wy oo
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2)

3)

4)

5)

6)

7)

8)
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they become obsolete or as circuit

studies indicate cable rerouting.

Consideration of Pad-Mount type equip-

ment for new installations.

Replacement of inadequate or nut-dated

kiosks.
System power factor improvement.

Consideration of overhead systems in

certain areas.
Improved system earthing.

Elimination of unnecessary distribution

points.

Consideration of installation of conduit

in certain areas.

= LOW TENSION DISTRIBUTION SYSTEM

As with the medium tension system, the low tension

System is complex and covers wide areas. There are several

different voltage levels in the existing systems. Design,

construction and operational practices were studied and

evaluated. Various Street lighting Systems were inspected

and reviewed.

It is recommended that an inspection and maintenance
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Program be established along with a design review to aid
in reconstruction ana rehabilitation of those portions

of the system requiring attention because of age~deteri-
Oration or faulty installation practices. Other recom-

mendations include:

l) Use of insulated conductors for over-

head feeders.
2) Use of molded-case air circuit breakers.

3) Provision for adequate construction and

test equipment.

4) Maintain more complete operational records

for systems.

5) Establish and maintain a standard low

tension voltage.

6) Rehabilitation of Street lighting systems

in Beni Suef aﬁd Shibin El-Kom.

= ADEQUACY OF INTERCONNECTIONS

Interconnection adegquacy was considered for the

subtransmission_system, substations and distribution points.

It is recommended that consideration he given
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2xtensive redundancy and that an investigation in the

use of throw-ovaer 3chemes for medium tension Circuits

be conducted,

= USE OF KIOSKS

A rather extensive Study of kiosks as to type,

application, and function wasg carried out because the

kiosk is a basic building'block in the distribution

3ystem family of parameters;

Recommendations include:

1)

2)

3)

4)

5)

- 6)

Standardization of basic component partg

and construction Practices.
The addition of metering in kiosks.

The use, in applicable installations, of

Pad-Mounts.

The tehabilitation of kiosks that because

of age or lack of PIoper maintenance are

in need of repair,

Improved safely requirements.

Using overhead transformers in certain areas,

= SINGLE PHASE DISTRIBUTION

A study Presentation wag conducted g demcnstrate.
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application of the single-phase concept offers definite

econcmic advantages.

It is reécommended that Shibin El-Kom ang Beni Suef

System and using the cingle-phase concept; and that

= MEDIUM TENSION SYSTEM PROTECTION

A review of the medium tension distribution system
felaying scheme was conducted to check adequacy of such

Protection ag offered by the exiéting relays.
Based upon this Study are the following.recommendations~

1) More relay coordination Studies for each

part of thesystemshould be made.

2) Reverse earth-fault-relays should be
.installed on all distribution point incoming

feeder Circuit breakers.

5) Consideration should be given ﬁb the ap- .
Plication of Very-inverse~time Overcurrent
relays to Overcome the Problems of colg

_load Pick-up,
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4)

J

6)

Study use of automatic sectionalizinq

equipment,
Employ faule indicators.

Eliminate distribution Points to reduce

amount of relay time delay.
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Summngz of Law Establishing EEA
1. Law No. 12 of 1976 establishing "The Egyptian Electric Power

Authority” was ratified by the Paople’s Asgsembly on Jaauary 18, 1976.

Legal Exiatence . ® -

2. The Authority is a legal entity affiliated with the Ministry of
Electricity and Energy. 1Its head Gffice 1s in Cairo.

Functicns E pre
u " ; ,;:; }
3. EEA’s functions. are: ...

E

-

(a) Implementing generationL.tranamissiou and distribution Projects.
(b) Management, operation and maintenance of rower stations.

(c) Regulation of loads on the main networks throughor=~ Egypt.

(d) Distribution and sale of electric power throughout Egypt.

(e) Studies and Research. ) '

14

Capital and Sources of Funds

b, The Authority’s capital comprises the funds of the General Eyptian
Electricity Corporation (GEEC) and funds appropriated by the State. Its
revenues and sources of funds are proczeds of sales of electricity, Govern-
menc subsidies, funds appropriated by the State, proceeds of works and ser=
vices, Government loans, credit facilities, donations and grants.

Budget i
5. The Authority has its own budget unrestricted by the laws governing

preparation of the State Budget. Any budget surplus can be carried forward
from year to year. X

Interesc Rares on Government Loans:-.. -

6. The Council of Ministers seta the interest rate on Govermment loans.

Capacity to Contrace

7. The Authority can enter into contracts with individual companies,

.banks and 'z:al and foreign organizations for purposes for which it was

establ: qhed . .
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LI
lmportation of GCoods . )
L "o ::“‘1 ’ ’ Bl e
8. The Authority can.import its requirements without permits or re=

strictions by laws amd regulationl'gdverning importation or'foreigﬁ:currency.
Imports for itl.p;ojec;s are exempt from customs duties and taxes.

- <ie s

Board of Directors we - ©tTewnd

A

- -

vy - Ry TS | nt .

9. The Chairman and his suli;y“are'detefmined by Republicamdecree.
Members of the Board are appointed by, Order of the Prime Minister on the
recommendation of the Minister of Electricty and Energy. The Board is rTe=

+onsible for the management of the Authority’s affairs. It approves the
authority’s regulatory structure and prepares electricity tariff proposals
vhich are approved by the Higher Council of the Ministry of Electricity and
Energy and the Council of Hin;sters.u

o

The Board also has the digéfeiion to:

(a) Approve the Authority’s dr;ftiaunual budget and balance sheet.

(b) Make budget transfers from-one item to another.

(c) Lay down the Authority’s internal regulations. LA
(d) Frame personneL,allowanqes,,_,b”
(e) Propose contracting for loans. ! o S

(£) Accept donations.and grants..., - B e L
(g) Review progress and financial reports.

(h Review any items submitted by the Chairman or the Minister.

L ATIIE N

> . e -~

P e
10. All the Board’s resolutions are communicated to the Minister by
the Chairman within 3 days.. They become enforceable unless the Minister .
objects to them in writing .within 30 .days. ~ LS

st

___ChAimn RN S Y R 'L'ﬁv?i?f;c L . )
' - S R TR
11. The Chairman’s duties include:

(a) Execution of the..Board“s .resolutions.

Pt

(b) Managing the Authority. ggtqg

Lo e e the ¢ . ~
(c) Supplying the Minister and. State bodles with information
they requese. , . bt g : :

(d) Representing the Authority in the courts.

‘Statutes

12, The Authority’s statutes are to be issued within 6 months of the
date of publicatior. of this law in the. official gazette. They will take
into consideration: . :
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(a) Linking wvages to productivity.
(b) Maximum pay scales related to Government’s civil servants.

(¢) Ilncentive bonuses and allowances should not be greatar thanm
doubla the salaries set. '

(d) Main principles of the social insurance schema (Law 79 of 1975).

(e) Travelling allowances and expenses should not exceed the
actual expenses lncurred.

(£) Adoption of the rules of the sctandsrd accounting system.

(g) Direct operatiouns should only be entrustad to foreign firms
or international experts with the approval of the Miniaster.

(h) The most up~-to-date supply rules.

Personnel

The GEEC personnel are transferred to the Authority without any
further measure.

May 1977
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Summary of Findings and Preliminagx Recommendations

of Power Sector Survey !/ by Sanderson & Zorter, Inc.

L. Introducrtion

L.ol The next several pages present a summary of the findings during
Phase I of the Power Sector Survey. There are two, however, which are cog-
slidered to be of particularly outstanding significance since they possess
potentials for great benefits to Egypt’s economy for years to come. One of
these relates to the use of associated natural gas which 1s now being flared
in the Gulf of Suez area and the other to the full utilization of the hydro=-
electric potential of the Nile. Each of these has the potential for savings
of many millions of Egyptian pounds for Rany years in the future. Both are
discussed below and in greater detail in other sections of the report.

2. Pover Sector Energy Policy ’

2.0l Egypt“s principal indigenous energy-:resources are hydropower,
natural gas, and oil.

2.02 EEA’S energy policy should be directed towards harnesaing as
rapldly as possible two energy sources whera there now is undesirable waste -
the additional hydroelectric potential of the Nile and the assoclated nmatural
g8as now being flared in the Gulf of Suez o1l fields. Afterward other natural -
8as resources .can be used to free more oil for export and improve Egypt’s
position in world trade. National planning over at least the next 20 years
should be based on the use of 833 resources to supply domestic deeds, leaving
oil available for export.

2.03 To assure optimum use of Egypt’s erergy resources, it isg important
that EEA work closely with the Miniscries of Irrigation, Petroleum, and
Indusery. Better coordination between the Ministries and their planning
groups at the working level is essential. EEA’s planning staff will have

to be screngthened to accomplish the needed resulcs,

2.04 " Fuel pricing policies should be examined carefully and choices
of production methods between high and low energy technologies available
to some industries can be of major importance to the Nation’s economy.

1/ Issued November 20, 1976,
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2.05 In order to assure optimum use of Egypt‘s alternative energy
sources, marginal costs of producing and delivering electric energy should
be prepared on a regular basis and supplied to other concerned Ministries
for their planning purposes.

2.06 Regular inter-Ministry planning liaison with regard to the eco-
nomics of supplying large prospective power system loads 1s needed.

2.07 There may be opportunities for bemeficial international coooperscic:.
between Egypt and several other countries 1in North Africa and the Middle Eest
who are involved in extensive energy resource development and use programs.

3. Organization and Management

3.01 EEA was created by Law 12 early in 1976 but the new organization
has not been fully implemented because of the lack of needed by-laws. It is
highly desirable that this situation be corrected as soon as possible.

3.02 EEA 1g over-organized in some areas and understaffed in others with
a serious need for qualified personnel to whom some of the management respon-
sibilicies now assumed by a relatively small number of top officials can be
delegated.

Boverning employment, salaries, and promotions.

responsibilities of developing the electric power resources of Egypt, but many
need substantig]l assistance in order to relieve them of overbnrdening work-
loads now prevailing. ‘

tries.

3.06 A high level engineering planning group should be organized and
given the responsibilities for long-range power system planning.

3.07 The Studies, Research, and Projec;s Sector and the Operations
Secror shoulq be revieved in terms of Tesponsibilities and organizational
needs. .
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4. System Onerations

4,01 The Egyptian Unified Power System includes two large hydroelectric
stations and a number of oil-fired thermal stations. Immediate attention
should be given to the coanversion of some of the thermal plants from oil to
nacural gas.

4.02 Yousekeaplng practices should be improved at a number of stations
to reduce fire and safety hazards, improve general appearance, and perhaps
produce becter equipment performance in some cases.

4.03 An improved program is needed for the maintenance of metering,
instrumentation, and operaticnal monitoring equipment so that information
needed by operators will be available and reliable especially during times
of system emergency.

4.04 Accurate automatic system frequency control is becoming an increas-
ingly important need of the Unified Power Ssytem, and provision of such a
control system 13 recommended.

4.05 Escablishment of a strong technically oriented central relay,
instrument, and meter laboratory to supplement the existing zone arrangements
is recommended. [t would provide specialized expert repair, rehabilitation,
preventive maintenance and calibration of delicate equipment.

4,06 Some EEA Zones now hold regularly scheduled meetings at frequent
intervals with representatives of major customers to discuss power supply,
fucture requiremencs, or related questions. This is a commendable practice

and 1t is recommended that it be adopted in other areas where not already
used. Communication between EEA and its customers and with other governmental
organizations 1s often a problem and concerted efforts to improve commuaica-
tions both internmally and externally would be he‘pful in solving many operating
problems.

4.07 Future use of the hydroelectric potential of the Aswan and High Dams
probably offers one of the greatest economic opportunities available to EEA.
To accomplish this requires better coordination with the Ministries of Agri-
culture and Irrigation and also improvements in 500-kV transmission line
performance if optimum benefits are to be achieved. It is urged that these
opportunities be explored promptly.

4.08 Water leaks around sector gates at the High Dam should be corrected
while the loss of water 1s less ‘significant than it may be in the .future.-

4.09 More thorough analysis of pawer system interruptions is recommended
with a view to ilmproving sy i"rm coordinatior performance, and reliabilicy.

4.10 A number of independent small generating units are still being
installed at industria' plants in Egypt. Every effort should be made to
meet usual custom. - »ervice requirements through service from the Unified
Power System and ¢« :rb the prolife-acion of small unicts.
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4.11 Cooling towers now under construction at Karmouz station should be
completed before the hot veather season of 1977 go that more of the plant’s
cepacicy will be usable to meet next year‘s load requirements.

4.12 Inventories of Spare parts on hand and thosge needed for maintemancec
stock are recommended. ' Also spe "ial requirements to restore inoperable

4.13 Shortages of appropriate tools and maintenance equipment have bt -

4. 14 It 1{s suggested that each Power Station and Network Director be
invited to submicr a resume of outstanding nceds in his area of responsibiliy . -
in order that a determination of overall needs and relative priorities can i»

section of this report is limited to general observations and comments.,

5.02 A relatively large number of new generating units ig 2lready commit-
ted or an%icipated in the near future. A comprehensive study of future system
Plans 18 recommended to assure adequate coordination between these unit addi-
tions and associated transmission system expansion programs.

5.03 Modifications and improvements of the 500-kV system are needed to
permit reliable transmission of larger amounts of pover from the High Dam

to the Cairo and Lower Egypt areas. - Significant fuel savings appear to be .
the reward for improved line performance and increased transmission capabilit .

growth requirements.

5.05 An adequate loac eporting and forecasting System should be develw-
oped to meet the specific needs of EEA for System planning purposes.

5.06 The option of providing hydroelectric generating facilities at
the existing Nile barrages should be examined immediately. The usefulness
of such capacity seems promising and any work to accomplish it should be



L]

6. Discribution

6.01 The Pover Sector Survey Team’s Tespousibilicy wirh respect to dig=
tribution systems and problems {3 limited Lo coordination of the Power Survey
with discribucion studies which are to be carried oyt Separately. Such cge
ordination will Ye made with the studies planned for Cairo, Alexandria and
two other provincial capitals and eXpected to be started ip 1977.

7. Accounting and Finance

7.01 The national standard accounting system, by which EPA ig now limitas
should be Supplemented by accounting practices adapted especially to publice
utilicy operations in ocder to improve cost conzZrol and Managemsnt informatiop.

7.03 Headquarters should exercige stronger leadership in coordination and
dupervision of Zonal accounting practices, and elimipace bottlenecks delaying
pProuwpt reporting of dccounting and cosr data.

7.04 Financial reports should be made more useful to operating management.

7.05 Supplementary Management Information reporta should bhe expanded to
meet needs of operating management aad provide performance indicrtors for key
macagement functions, net limited to technical functiong,

7.09 Long overdue delinquent accounts should ha settlad ag quickly as
possible and Rinagement of collections Strengthened lu order ro ninimiza
delinquencies in all categorias. ‘ .

7.10 Cost analysis and teporting should be standardized and glven higher
priority, so that significant resulcs can be made available in time for effec-

tive follow-up.

7.11 Losses of énergy not billed should be aualyzed at all levals and
avoidable losges minimized especially at distribution levels.
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7.12 Fixed asset property accounting records should be improved, possiblv
requiring a pavsical inventory for transfers of properties and determination
.0of a base for measuring raeturn.

7.13 Planning should be started for uniform coding and eventual come
puterizacion of large volume processing functions, already begun in several
i3o0lated cases.

7.4 Performance measurement factors should be developed as a guide fo:
management at all levels. .

8. Tariffs

8.0! The marginal cost of producing electric energy should provide the
basis for establishing EFA‘s electricity tariffs, and the calculation of mar-
ginal cost should include not only the total costs of facilities including
financing charges but should take into account ilao both the domestic and
international prices of fuels.

8.02 Government policy is for all industry to pay the full cost of energ .
consumed, calculated at domestic prices. Further industries producing for
export should pay a supplement to cover the full export value of fuel emhodied
in that part of its operations. Marginal costs are not yet fully reflected

in EEA tariffs and should therefore be furnished periodically as appropriate
to other concerned industries for their planning purposes. The marginal cost
calculations should provide figures at both the prevailing domestic price and °
the export value on "opportunity cost" of the fuel. As also suggested in the
Energy Resources and Policy Section, there should be regular inter-Ministry
pPlanning liaisoa with regard to large prospective loads, total costs of supply.
including transmission, conditions of service, and other relevant factors. e

8.03 EEA’s cost estimating guidelines require it to take into account al.
costs, depreciation and actual interest payments on loans, plus a return of
three percent on the value of its invested capital. If assets are undervalue:z,
the cost calculation and therefore the tariffs derived from them will not
produce sufficient funds for replacement of those assets. A December 1972
study valued EFA‘sg assets at LE 420 million, equivalent to $630 million at
today’s "parallel market" exchange rate. Replacement value of EFEA’s 3845 MW
generacting capacity plus transmission and distribution systems might approxi-
mate $4 billion. 1/ s oA

8.04 EEA receives residual fu;i‘oil (and natural gas) not at o0il’s export .
price or "opportunity cost" of $60 per metric ton but at g subsidized price
equivalent to $11.25 per ton at the "parallel market" exchange rate of LE 1,00
equals $1.50. .

N

1/ This figure represents the opinion of the comsultant and not necessarily
that of the Bank.
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8.0s8 AR exampla calculation baged ou current estimatss of costs for
construction and operation of 4 nev 2 x 150 MW steanm power plant shows proe
duction costs of 2.16 U.S. cencs/kWh for the higher fuel price and l.1l4
cencs/kWh for the lower.

8.06 ZZA%5 average billirg rate was 9 milliemes/kWh in 197S. This pro-
Vides relacively low Tevenues in termsg of replacement values or assecs.
Furthermore, current investments in paw facilities wil) force tariffs upwar.i
If EFA were required co pay the export price for irg fuel o0il, the tarifsf
Structure would alse havs tg undergo a sharp increase.

8.07 While all consumer Sectors are being charged rates below the mar-
ginal economic cost of producing and delivering elactricity, the lovest pap. ..
and greatest disparities are in the induserial 8ecfor. Appropriate adjuse-
Dents should he considered to help support the high marginal Co8ts of new -
facilities being added to the UPS and to asayra the finanecial Solvency of E.,.
Some of the aluminum and fertilizar operations are analyzed in Saction VIiI

of this report aa examples of the need to Feexamine the cariff StTucturas ar.j
Saek mora equitable bases far povwer supply to these Cypes of consumers.

9.  Iraining : i
. - 1 . . . .
5.01 During Phase I of the Power Secror Survey, it has been impoasiblae

to accomplish any significant training of national counterparts wvho are upper
management peopla with responsibilities and work loads thar preclude much
&ttention to day-to~day work of the Survey Team. It 18 recommended chae EFA
consider whether some changes in assignments are desired so that more training

9.02 It L3 recommended that vays ‘be explored to better utilize the
facilities of the technical training institute ac Cairo Sovth stacion.

development of technical employees he organized. It adppears that thers are
engineers within existing employee ranks who are qualified to serve as part-
time inscruceors fopr courses of this nacura. Along the same line, selactead
courses from local university curricula may offer opportunicies for further
development of interested employees.e

ay
T

W

'May 1977



l “d ANy .“"‘E-l-——_

EGYPY

. ORGANIZATION CHARY

Huiaht (4 WL CTORS

RURAL ELECTRIFICATION AUTHORITY

e
ADVISOR

COMY ALY

DEIUIY CHAUGAAN § Ok
SINANCIAL & AL USTRANLVE
ALEAWS

FANCIAL §
ADMMISSIRALIVE
AMialS

fanCia
VERLIMMEL
AL IRANIVE

May 1977

[QTTNTARTY ]
1 ¥ +
Futh ic GHGANZA DN ] .'&‘:'omw % MOSCOW .
Meukty KELAlONS 8 ThauinG tGa s ol
Of PULY CHAHMAN ) OR
TECHauCAL AFS ARS
3 4 MDA §
SUHY 8 10WN Cive. wlAns & HIGH vOL1AGE
PHOVISION D SIGH OFE1CE it IWOHRS SUHVEVING NCIWORKS 1 Ow vOLIAGE
NE IWORR S
~= VIR HASIIG »'_lamm'ssm LS b= 1§ CrruCy Civi & STRUCTUNAL Elnmmssuq (L IEL == CO0STRLC 10N FisIGRAME
=510 S e SUBSTAIMING i3 R (GYPY NORKS SUlSIANIONS __'m s vy 1AGE
b= LACIWHERY & TRANSHOR| let W v 1AGE b LOWLH EGYPY — SUNVL YING Euun VIR IAGE CalLS TRANSAKESION | pe 3
—CIvil. ARCIHEV(CY HCiC AL & H(3IING r—(uwul
=l Cinul AL § 3L 510G
ubrin | GYPl 1 WER (GYPL
€ ONSIRUC o S I RUCHON
| —aswan . |- GuaLvousi
[ Guk s =~ SHARRIA
p=501AG b~ iy A
~ assvaul U UTRITY
[== Mitiv A pese 040 Pills YA
—81 NI Suy = GhAlRia
il ~= KATR £3 Seelayy
(/s — B00d A

W.abl Que - 10883

T XINNY

oW



vt

N

e

vLOTALLED AND ZRUJSECTED GENFRATING CAPACTITY OF i/PS

POWER STATIONS

TAULE I1-5

7]

oy

b Y3
20

gl
(3 A
E" T

Installed Power Megawaiis

(Asauming All Generating Units

Maximum Capability in Megawatts

in Service)

M 4

e

1985

LA

é}ugme of Station Number and Capacity of Units - Total. 1975-1976- 1977- 1978- 1979- 193¢ 1981 1982° 1983 1984

ggj; Cairo West 3 x 87 261 150 150 150 150 150 187 224 261 261 261 2b61
vgga. Cairo South § x 60 . 240 180 240 240 240 240 240 240 240 240 2k0 240
i %, Cairo North 2 x 30 +1x 20+ 2 x 10 100 75 75 75 75 75 75 75 75 36 36 (4]
'y El=-Tebbin 3 x 15 4s 28 ko 0 40 50 40 4o ko ko o Ao
- 5., Talka 3 x 12,5 + 3 x 30 127 116 116 116 116 116 116 116 116 116 116 116
o Damanhour 2x 15 + 3 x 65 225 195 195 195 195 195 195 195 195 195 195 195
© 7. El-Seyouf 2 x 26,5 + 2 x 30 113 100 100 100 100 100 100 100 100 100 100 100
'8. Karmouz § x 16 64 30 30 45 45 45 15 0 o Q () o
9, Assiut 3 x 30 90 60 ‘90 90 90 90 90 90 90 90 90 . 90
10, Suez(Damaged) 4 x 25 100 mew mece eme aae ——— ee- - _——— e-- e ee-
11, Kafr El-Dawar 3 x- 110 330 --- ~-- --- 110 220 220 220 330 330 330 330
312, Cairo West 1 x 87 87  ees -e- -es --- 87 87 87 87 87 “B7 ‘87
13. Abu Qir I 2 x 150 ¢ 300 ~--’ w=e ces cae -w- 300 300 300 300 300 300
14, Ismailia 2 x 150 300 === We== === ~cx cco ee- =~ 300 300 300 300
15. Abu Qir II 2 x 150 300 -=- "ee- cus eeo cee --- 300 300 300 300 300
36. Suez I 2 x 150 300 ~-- eee cee aee eee ee- - 300 300 300 300

_ x17. New Plant I 2 x 300 600 oo e een coo eme eee o L. 300 600 60O <

« 18, Sidi Krir I 1 x 600 600 —oe oy cme cms ece e eem wem e eee 600 .

" Total ' 93% 1036 10;5,}161 1358 1665 1987 2734 2995 3295 3859 -

COMBUSTION TURBINE STATIONS®
1. El-Max 2 x 14 ' 28 12 24 24 24 28 24 24 24 24 24 24
2. Suez 1 x 17 17 17 17 17 ° 17 17 17 17 17 17
3. Iswmailia 1 x 23 23 23 23 23 23 23 23 23 23
. §, Cairo North 1 x 23 23 23 23 23 23 23 23 23 a3
5. Port Said 2 x 23 : . 46 46 46 46 46
6. Fayum 1 x 23 23 23 23 23 23 23 23 23 23
7. Helwan - 120 MW Total 120 120 120 120 120 120 120 120
‘8.* Talka 180 MY Total 180" 180 180 180 180 180 180 180
Total 12 41 110 k410 %10 %10 456 456 456 456 458
- HYDRO STATIONS®® =
LR X
ﬁsznnam ;2:,‘273 2 x 11,5 2;22,,,; 1400 1550 1700 1800 2000 2200 2360 2360 2360 2360 %

Total System Capability ak77 271i 3271 3568 1075 %643 5550 5811 6111 6675 =<

*Winter Ratia s.
**Hydro Capnbliity varies as a function of load magnitude and distribution in the UPS network,
*¢*High Dam output is usually limited to 1750 MW because units must be removed trom service in palirs when under
maintenance due to common penstock arrangements, and nne or wore units are consistently out for maintenance.
Aswan capability 1s 260 MW due to reduced head after constyruction of High Dam,



PROJECTED GROWTH OF TOTAL INSTALLED EFFECTIVE GENERATING CAPACITY

MAXTMUM DEMAND AND GENERAYcD ENERGY

) Installed Maximum Demand Generated 2nergy Annual
Year effective Annual Annual load
senerati:g MW increase GWH increase | factor
Capacity G (%) (%)
1970 b 1091 6800 71.2
1971 b 1121 2.7 7300 7.4 74.3
1972 b 1176 b.o 7400 1.4 71.6
1973 b 1248 6.4 7400 o 67.6
1974 b 1433 14,8 8500 14.9 67.7
1975 b 1733 20.9 9800 15.3 64,
1976 b 2477 1909 10.2 11640 18.8 69.4
1977 2711 2192 14.8 13500 16.0 70.3
1978 3271 . 1 2470 12,7 15150 . 12,2 70.0
1979 3568 " - 2678 8.4 | 16750 " 10.6 71.4
1980 “hozs . 2924 2.3 18520 .  10.6 72.1
1981 4643 3192 9.2 20470 10.5 73.2
1982 5550 3578 12,1, 22630 10.6 72,2
1983 5811 ho28 12.6 25020 10,6 70.9
1984 6111 4518 12,2 27660 10,6 69,7
1985 6675 5045 11,7 30580 10,6 69,2
Maximum Demand Generated Energy
. Compound Rate % Compound Rate %
(1952-76) 12.6P (1952-76) 11.1:
(1970-76) 9.8 (1970-26) 9.4
(1976-80) 11.2 (1976-80) 12.3
- (1981-85) 12,1 (1981-85) 10.6
) . (1976-85) 11,4 (1976-85) 11.5
a Total installed effective generating capacity = combined

contributions of Asw

an Dam and High Dam towardsg
talled and Projected effecti

meeting annual

!
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LOAD FORECAST 19726-2000
Tncrgy
- Year |-tax.Derand Energy Growth | Lload Factor |
(MW) (GWH) (Percent) (Percent)

& 1976 1909 11640 18.8 69.4
§ 1977 2192 13500 16.0 70.3
Z 1978 2470 15150 12.2 . 70.0
: 1979 2678 * 16750 10.6 71.4
P 1980 2924 _18520 10.6 72.1
: 1981 3192 20470 10.5 73.2
9| 1982 3578 ' 22630 10.6 72.2
2 1983 4028 25020 10.6 .70.9
e 1984 4518 27660 10.6 69.7
% 1985 5045 30580 10.6 69.2
1986 5527 3360 9.1 68.9
1987 K066 36400 9.1 68.5
w| 1988 6629 39710 9.3 68.2
g 1989 7221 42890 8.0 67.8
u 1990 7834 46320 8.0 67.5
2| 1991 8510 50020 8.0 67.1
S| 1992 9208 54030 8.0 66.8
S| 1993 10032 58350 8.0 66.4
- 1994 10884 63020 8.0 66.1
;V 1995 11826 68060 8.0 65.7
@ 1996 12794 73500 8.0 65.4
§ 1997 13941 79380 8.0 65.0
1998 15015 85100 7.2 64.7
1999 16197 91230 7.2 64.3
2000 17395 97790 7.2 64.0

1952-1976  12.6% 11.9%

1976-1985 11.4% 11.3%

1965-1995 8.9% 8.3%

1976=-1995 10.1% 9.7%

1976-2000 9.6% 9.3%



TABLE I-4

COMPARISON OF FCRECASTS OF ENERGY AND MAXIMUM DEMAND

Sanderson & Porter

Nuclear Power Plants

International Atomic Energy

Yoar " (Apr. 1977) Authority (Nov.1976) Agency (Sept. 1973)
Energy Load Maximum Pnergy Load Maximum Energy Load Maxinum
(GWh) | Factor | Demand | (GWh) |Factor Demand (GWh) | Factor Demand
‘ (%) | (Mw) %) (M) i (%) (riW)
1976 | 11640% | 69.4 1909% |
1977 | 13500 70.3 2192 15200 | 77.1 2250
1978 | 15150 70.0 2470 18100 | 78.0 2650 18408 71.9 2923
1979 ] 16750 71.4 2678 20000 77.% 3050 19504 71.9 3097
1980 | 18520 72.1 2924 21900 | 76.9 3250 20669 71.9 3282
1981 20470 | 75.2 | 3193 ' | 23100 | 76.4 345¢ | 22136 < | “71l9: 3516
1982 | 22630 72.2 | 3578 " 27300 | 76.0 4:00 23717 70.9 3766
1983 | 25020 70.9 ho28 28700 | 75.3 4350 25427 69.7 4091
1984 | 27660 69,7 4518 30300 | 75.2 4600 27157 68.8 hihs
1985 | 30580 69.2 5045 32000 | 75.3 4850 29125 67.9 4831

a Historical Data,
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CISTRIBUTION ENGINEERING MANAGEMENTE/

With rapidly expanding electric distribution systems
and growing consumer demands, a computerized Planning tech-
nique that can readily be updated has hecome 4 necessity.
Distribution Engineering Management (bEM) provides thig
capability. It is a system designed on a long range basis,
requiriang a lonﬁ-range load forecast by individual areas,

It provides sufficient data (1) to select the most economical
and adequate distribution Vvoltage, (2) locates load centers
for substation siting, (3) detarmines subtransmisssion re-
quirements, (4) locates and sizes distribution feeders,

(5) develops censtruction schedules for new substations

and feeders, (§) schedules substation expansions, (7) locates
and sizes capacitors and regulators And (8) provides an éasy

method of transferring 1load between substations.

To describe how DEM works, a typical medium sizegd
city in the year 1977 is assumed, having a 7.2/12.5 kv wye
distribution System. The system is digitized and blaced in

a computer model of thae syétem. A 20 year forecast using

v The description of the Distribution.Engineering
Management (DEM) Program and how the program works
is extracted from information'furnished by Scott and.
Scott Consultant Engineers.
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Data on land yse to the year 1997 was obtaihed fropm
the city ang regional Planning agencies (Fig. 1), In-

cludad ig informatigp on zoning regulations concerning

Minimum Lot

Class Type Classification (sg.m.) Dwelling
SF=1 Residential Single Family 465

SF~4 Residential Single Family 697

MF-1 Residential Multi-Family 1390

NS Commerical * ik Not Specified

. 1=2 Industrial o Not Specified
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A different approach is used in commercial and indus-
trial density computatiohs, as the zoning regulations do
Specify only parking, building set-back, number of flcors
above ground angd basement requirements. These regulations
are translated into Square meters of floor Space per hec-
tare for the various commercial and industrial classifi-

cations. -

ments for various classification of customers are performed
by consultants or electric utility company engineering and
marketing personnel. The starting point for the study is

overall energy-usage statistics for 1975 (Table A=2).

Table A-2

Energy Usage for 1975 in Typical Metropolitan City

kWh per Number of Total Mwh

Classification Customer Customers Usage 3
Residential 10,276 19,890 ‘ 204,389 29.9
Commercial 53,107 '2,363 125,491 18.4
“Industrial 1,196,258 295 352,396 51.7

TOTAL 22,548 682,776 | 100.0

Studies of specific residential angd industrial customers
are then performed. Two residential areas are studied. One

contains 103 customers with an average energy usage of 6,643 kWh
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Studies of appliance Saturations are bPerformed to
Provide data for all 1977 residential Customers. The re-
Sults of this indicate that average usage Will be about

28,000 xWh/year by 1997,

A sample df indistrial customefs was taken of both
the two industriaj] districts., One district contains eight
industrial customers with ap aVéfage of about 70,800 kWh
Per hectare pPer year, with;an uhgfgersified load factor of
42%. Eight induétries stuéied iﬁﬁﬁhe other industrial
district have an”average'annual{énefgy usage per hectaré
of about 67,500  xwn, with'an undiéersified.load factor
Of 51%. A thirg industrial area.is not considered, as i;/

is all heavy industrial Customers.. The Tesults of the energy

Land Use and Electrical Recuirements

Family Units kWh kWh Local

Class Per Hectare Per Unit Per Hectare _Factor
SF-1 0.71 40,750 723,499 0.34
SF-4 183 gy seq 44,920 0.42
MF-1 4,50 26,040 117,299 0.52
NS o wwe o 91,060 10.52

1-2 - LR 242 890 " 0.62
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The area is then divided into "load mocdules®, which
are sized for Planning distribution Circuits and substations.
The load rodules are éstablished on the basis of a mapping
index, which correlates with the governmental plane-grid-
coordinate system. For the study, the smallest modyle
(4.9 hectares) is used for the urban area, and four
modules (55.7 hectares) are used for the rurai areas,
Dividing the sSystem JQ this manner results in 913 separate

load modules.

then extracted from the map for each of the 913 load modules,

These data are then input into computer filag.

Land usage is entered into the ﬂoméuter flles fol-
lowed by the electrical characterlstlcs for each cla351f1-
cation of usage. The model comblnes the land usage by
hectares with electrical: charactetisticsg and computesg
eneréles and demands for - each load moduyle. The results
indicate that tha total etropolitan area will have a da-
mand of about 625 MW in 1997, compared to a demand of about

100 MW in 197s5.: This is a compound growth rate of 8.3%,

which appears reasonable for :hig area,

Upon completion of the forecas*, the 1nformatlon
in the’ computer-model files and other pertlnent data are stnrad
to enable perlodlc updating and faor use in preparlng Simi-

lar load forecasts for other se arvice areas.
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A number of distributioﬁ4system plans are then

studied. These plans zre *those that maintain a 7.2/12.5 kv
distribution system for the city area, and plans that |

are a mixture of 7.2/12.5 and 19.9/34.5 kv distribution.

Ali the alternatives are studiéd on a preliminary basis,

with the best of each type then studied in detail. Basic

ground rules used in sizing stations and feeders for each

voltage class include: T

a. Transformer size for 12.5 kv substations begins
with a 20/33 MVA transformer with up to four circuits.
Ultimately a second 20/35 MVA transformer and addition#l
circuits up to a total of six would be added. The sub-
station would be normally loaded to about 75% or- 50 MVA.
The circuits would normally be loaded to about 65% thermal

rating, or about 8 MVA.

-

b. Transformer size for 34.5 kv substations bégins
with a 50/83 MVA transformer and three circuits. The next
addition would be another 50/83 MVA transformer and additional
circuits up to a maximum of sik for the entire station. Nor-
mal loading on- the station woll'be 15 MVA with the circuits
loaded to about 23-MVA, -~ '“f%fk |

The long“range planningﬁstudy begins with imposing
the 1997 loads from the load-fmrecast model onto the pres-

“ent distribution system. This;immediately Pinpoints the
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deficiencies of the present svstem., The rassults indicate
that the 1997 loads wouldxseverely overload feeders and
substations transformers. Corrections of deficiencies

by_reconductorinq,.addinqAhew feeders, and adding new

substations is the next step.

The best all 12.5 kv Plan’ (Fig. 2) would require
the addition of eight substations, 42 new circﬁits, and
additional capacity at three of the existing ten sub-

stations.

-’1

Several 34.5 kv systems aéé studied and the best
of these (Fig. 3) would require addition of three new
34.5 kV stations, the chaﬁgeéver.of the 12.5 kV Central
substation to 34.5 kv addﬁﬁg 16 new circuits, and the
dedication of the North 12;5 kV stations +to serve only
the adjacent induétfial customers who purchasae power at

12.5 kv.

The cost comparison’ hetween the two plans (Table
A-4) indicates that the metropolitan area should be
served hy a mixture ofAlz.S kV and 34.5 kV. "he existing
12.5 kv System should be Petained in the inner core of
the city, and the fast growing suburban areas should be
served at 34.5 V. This plaﬁ'wi;l save about $1.4 million
in capital costs and.about‘$419,0QO in system losses over

the next 20 years, based on. 1976 dollars.



Cost Comparison -

Table w4,

‘Page Béé?;ig

Plan A vs 8 11975 dollars)

Item

Captial Costs

Substations
Distribution Lines
Transmission Lines

TOTAL CAPITAL

Cost of Losses

Demand
Energy
TOTAL\QF'LOSSES

TOTAL COSTS

This plan, however, has heavie*

Plan A
$5,514,000
1,561,000
867,000

$7,942,ooo1

$ 739,000
1,641,000
$2,380,000

$10,322,000:

P I

ll

Plan 3

$3,762,000
2,224,000
587,000
$6,573,000

$ 555,000
1,406,000
$1,961,000
$8,534,000

and ronsequently WLll have lower re11ablllty,

all 12.5 kv system.

thlS study.

”' _J. l)

Savings
B over A
$1,752,000
(663,000)
280,000
$1,369,000

$ 184,000
235,000
S 419,000

$1,788,000

loads per circuit
than the present
The rellab llty was not measured in

The use of more sectional;z;na and posslbly

. supervisory control of some sectxonal;zmng devices would

improve rellablllty.

- on

"4
Economic condltlons make it necessary

to sacrifice some of the rel;abll;ty normally bhuilt into

distribution systems.

' The distribution model of the DEM was developed to .

allocate station Peaks to the nodes ln proportlon t0 the

-~ .
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connected kVA of distribution transformers. Where trans-
former records\and Maps are not accurate and complete
enough for :hisL and there is no+ enough time to ugdate
them through fielgd work and Still meet study deadlineg,.
loads may bhe measured at node Doints and adjusted to the
Year's peak-load &ay. The program can be adjusted to ac-

Cept the information in this manner.

The model must he updatéd fo include changes in
conductor size, sgbstatién Sources and load changes.
"These data can then be projected for a five-yaar period .
to be used in preparation.of the construction budgets and
forecasts, Computer runs can be made each yYear using the

latest information availabhla.

When there is an appreciable load added on a circuit,
the computer Printout can be réferenqed and if there'are
questions, a run with tht?new #qad added can determine tﬂé
capability of exiséing faéiliéiééf Alternate-supply cir-
cuits can also he examiﬁé&. A

This can be a very3valua$lé tool in gystem Operations.

Circuit conditiong can be examineq by switching loads

between substations on the model.

N
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A EXISTING 7.2/12.5 Kv STATION:

4 NEwW 19, 9/345 Ky STATIONS
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FIGURE 3
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FIVE YEAR 1R0GRAM CAPITAL COLy ESTIMATE

FOREIGN EXCHANGE COSTS

($000)
MAJOR YEAR YEAR YEAR YEAR YEAR TOTAL
COMPONETS 1 2 3 L 5

SUB STATIONS $ 5595.5 |4 6106.3 [ $12053.7 $ 1399.7 $ T12.2 | $25867.5
TRANSFORMER PTS. 7220.7 6323.2 7005.6 7626.3 8578.9 36954 .7
DISTRIBUTQRS 707.3 564 .2 603.5 64s5.7 691,3 3212,0
CABLE FITTINGS kkgl2, 2 47437.0 49096.0 53762.2 55560.0 250797.4
AND SERVICES .
WAREHOUSE/WORKSHOP 387.7 133.7 -0- ~0- -0~ 521.4
CONSTRUCTION EQUIP, 3057.0 -0~ ~0- -0~ - 0= 3057.0
TOOLS AND TEST EQUIP 640.6 -0- -0~ -0- -0~ 640.6
CAPACITORS ﬂ 600.0 6L42.0 686.9 735.0 786.5 3450.4
RECIOSERS & SWITCHES Py, 6 -0- -0- -0- -0- 80.6
POLE HARDWARE 315.2 -0- -0- -0- -0~ 315.2
STREET LIGHTS 323.0 -0- -0- -0- -0- 323.0
TOTAL EQUIPMENT 63869.8 61206.4 694ks. 7 64368.9 66328.9 325219.8
ESTIMATED FREIGHT 9580.5 9181.0 10416.9 9655.3 9949,3 48763.0
TOTAL CIF 73450.3 70387-.% 79862.6 Tho2) 2 76278.2 374002.8
ENGINEERING SERV, 3024 .0 1k20.0 500.0 - 500.0 - 200.0 5644 .0
TRAINING 338.0 Q- —0- -0 -0~ 338.0
SUBTOTAL 76812.3 T1807.% 8G6362.6 Ths2l 2 76478.2 37998% .8
ESCALATION 10% 7681,2 3590.4 4018.1 3726, 2 3823.9 22839.8
CONTINGENCY 15% 1267k .0 11309.7 12657.1 11737.6 12045, 3 60h23,7
TOTAL PROGRAM $97167.5 $86707.L | $97037.8 [$89988 .o $92347.5 [$h63218.3 ]

'

W

S Xanny



Salea of Electr!cfty - GWh
Average Revenue per kWh 80ld (milliemes)

Operaling Revenues
Sales of Electricity
Connection and Malntenance Charges
Other Operating Revenues 1/

Total Operating Revenues

Operating Fxpenses
Fusl end Lubricantc
Sslarics and Wayes
Purchase of Miterials and Services
Other Operating Expenses
Depreciation

Total Operating Expenses

Operating Income 2/
Non-Opersting Income (Loas) =
Gross Income

Interest

Groas Intereat
ILeas: Interest Charged to Construction

Ret Interest Expenase
Net Incoms
Average Net Filxed Assets in Service

Operating Income as a § Thersof

EGYPTIAN ELECTHICITY AUTHOKITY

Income Statements for tne Y.ars Ending December 31, 1973-80

{(Thousends of LE)

------------- ACTUAL- ---nooeoeo
1973 197k 1975
6,178 €,89 8,308
7.k “2 b.ok
46,292 50,121 ™,303
2,709 2,378 3,725
1,655 1,953 1,569
50,656 sk, k52 79,897
6,765 7,135 9,3k
12,150 13,062 16,421
6,143 5,847 9,873
2,268 7,228 18,187
12,066 13,604 . 13,531
39,392 7,676 67,356
11,264 6,716 12,541
{1,709) (1,611) {316)
9,555 5,165 12,225
9,555 8,k21 16,869
9,555 . 8,421 16,869
- (3,256) (L, 644)
312,015 307,15 304,029
3.6 2.20 b1

/ Includes meter rentals, sales of scrap, and revaluation of siocks, sales of gas and distilled vater.

6,178
17,380

56,559

38.617
{366)

38,251

18,635
(4,158)

1,677
23,57
368,358
30.48

12,760
21,115
8,879
7,243
20,667

75,664

32,2
(ks5)
32,L87

28,096
(7,603)

20,493
11,99
556,717
5.92

FORBCAST -« --vn--cocmecmmcccmecnne -
1 1979 1980
12,600 14 280 15,925
10.66 138 13.29
134,316 168,210 211,323
8,217 9,k27 10,72k
2.816 3,154 3332
145,349 200,791 225,581
14,478 16,803 21,801
23,226 25,549 28,104
12,506 16,612 17,91
8,398 9,651 11,011
32,815 k1,307 «3 628
92,423 109,922 122,3k1
52,926 90,869 103,240
(586) {5k8) (492)
52,340 90,321 102,748
36,104 L, 272 49,634
{9,502) (13,1kk) (13,272)
26,602 3,128 36,362
25,738 59,193 . 66,386
784,728 1,008,340 1,146,082 -
6.75 9.01 9.01 %
')
—
(o}
rh)
contraclors oy L

_/ Includes incowe and expense adjustments for previous years, dividends froo associated companies, compensatiocn averdcs sgaificl

+, Consumers, and proceeds of sale of assets.

ney L5TT

|y
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Assets
mluotl
xed Assets in Servica
Ien: Accumulated Deprechum
Net Fixed Asseats In Serviu
Vork {a Progress

Total Pixed Assets

Investeents
~-Term eivables ...

Current Asseta; ..~
BT e

IDVED‘.O!"“ - ..+... PN ol
Accounts Receivable
Tota) Current Assetn’

Total Assets
Liabilitien

ls Reserves
ap.

Reserves

Kﬂln’l‘a'i:.ndn..

Total Capital and R.serves

-Term Debt
Total Eu(—fem Dsbt

Lesz: Nebt Due Lithin 1 Year
Ret Loog-Term Debt

Current Linbilities
on of Long-Term Debt

Accounts Fayabls and Deferred u-uuuu

Cansumers® Deposits

Total Current Liabilities
Total Liabilities

.Iatice

uity Ratio
Curreat RMatio

1]

hey 151

EGYPTIAN ELECTRYSITY AUTHORITY

Balance Sheetras of December 31, 1 -80
mﬁ*—m—

-------------- ACTUAL- o e e
»n 1974 nwi 1976
k1k,932 hzl,gzx k35,801 579,31
(104,081) (117,342) (130,523) (157,903)
310,851 304,579 305,278 431,438
36,341 001 . g9)hes m, 3%
347,198 354,590 T 7 37k, Tub sh2, 762
1,914 ) 2,177 2,248 276
5,626 -1 T 5,178 v, L hg
B ‘é:-;‘i'i'*'* T N Ry e
12,368 9,603 T sy T 28,100
25,212 32 221 0 kh,7o8 o, 49,905
63,970 88,21 25,993
96,673 105,79% 147,878 174,682
k51,1 468,067 33,648 78,139 .
75,617 75,617 75,617 75,617
T,l21 11,455 31,336 32,503
13,622 10,2&1‘) 15.522) 15.222
(3,256 (1,900 15, %
96,660 94,060 114,575 139,11
33N 322,292 347,060 ' '-95.570:
i 1_1;2_221%) 19,763) (i)
3,3% 309,0 T, »03
XA 13,221 19,768 19,439
21,206 7,007 63,981 .85
b 211 N7 o
~25.:17 64,9 88,761 102,792
51,h1 losalosz 530,648 sy
a3 TI:23 75:2% 8:22
3.8 1.6 L7 11.1

,hs5
21l
1,109, 263
276
L0
Ak, 708

58,L69

33,519
1*-756

1,246,716

75,617
168,480
15,522
53,406
313,025

8&61%

sa.wo)

Ao

o
it

RS

et S L T LT

llg;lﬁ.mz)

1,129,220
T8

1,354,198

276
k19

lz »526
i
7,052
152,448

1,507,

75,617
221,119
15,522

112,599
835,057

1,006,k11

(22, 080)

5%, 390

22,080
67,054

2 30.7 o3gg

A5



Forecast Sources and.Appllc-tloh- of Funds 1976-80

EGYPTIAN ELECTRICITY AUTHORITY

Sources of Funds

Internal Cash Generatfon
Gross Income
Depreciation

Total Internal Cash Generation

"External Sources
. Contributions from Minietry of
Housing & Reconstruction
118 AID Grants
’ggrroging!
Propoaea IEBRD Logn
. . Minlstry of Finance . -

US AID Loans | ©

Other Foreign Loang
Total Borrowings

Total Sources of Punds

Applicationa of Pundas

Construction Requirementg (incl.
Interest Charged to Conetruction)

Proposed Regionai klectrificarion
Projece 1/

Debt Service
Amortization
Interest (Net)

Total Nat Debt Sexvice
Net Change in Workin Capical

Total Applications of Fundas
Times Gross Annual Debt Service

Covered by Internal Cash Ganerstion

1976 1977
38,251 32,487
17,380 ° 25667
55,631 58,154

63,080
1,167 17.842
667

30,401 21,812 -
18,973
33,130 38 884
63,531 80,336
203 a9z
80,751 208,896

- 667
80,751 209,563
19,768 19,419
14,677 20,493
34,445 39,932
5,133 (30,083)

120,329 219.412

1.4 1.2

1/ Foreign cost only being smount of Propesed Bank loan.

(Thouaands of LE)

1978 1979
52,340 90,321
32,8158 41,307
85,155 131,628
54,055 32,839

1,000

11,339 16,008
74,587 ~ ;. 7,563
42,996 ©+ 69,624
36,219 3,017
165,201 124,212
305,411 308,679
259,748 212,745
11,339 16,008
271,087 228,753
19,711 21,480
26,602 31,128
46,313 52,608
(11,9893 27,318
305,411 308,679
1.5 2.0

{9l

TOTAL
1980  1976-80
102,748 316,147
43,628 160,797
146,376 476,944
46,846 216,820
20,009
3,986 32,000
134,363 -
58,080 189,673
11,068 150,378
72,483 505,762
266,336 1,220,187
207,804 969,944
—-31.986 32,000
211,790 1,001.944 .
22,080 102,478 o
36,362 129,262 %
58,442 231,740
(3,876)  (13,497) Ao
266,356 1,220,187 -
2.0 1.7 Ak

!?gf
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FGYPTIAN ELEC;RICITY AUTHORITf
Notes and Assumptions for Financial Forecasts
A. Income Statement
l. Sales of Electricity have been baged on information furnished by Er

which was subsequently modified by the Bank. We have assumed annual kWh gal. .
growth of 18% in 1976, 14.3% 1n 1977, 12.5% in 1978, 13.3% in 1979 and 1].5%
in 1980C. Average revenue Per unit sold for forecast years has been based on
estimates by customer category prepared by EEA’s commercial department.
Tariffg are arsumed to be unchanged through 1977 and increased thereafter by

1
.

2. Connection and Maintenance-Chﬁr €8 were assumed .to increase by the
Same percentages as annual kWh sales of electricicy. Maintenance charges were
based on forecast sales to Municipalities in kWhs at 1.5 milliemes per kWh.

3. . Dther Operating Revenues were assumed to increase by the same per=-
centages as annual kWh sales of electricity,

4e Fuel and Lubricants were based on estimates of generation from steam
units and gas turhines using fuel prices and heat rates as follows:

(1) Fuel Prices:

Diesel fuel ~ LE 24.60 ton (gac turbines)
Fuel oil = LE 7.50 ton (steam turbines)

(2) Heat Rateg:

Gas turbines - 15,475 Beu

= 1 kWh
Steam turbines -~ 14,500 Btu = 1 kwh (1976)
14,000 Btu = ] kwh (1977)
13,000 Bru = 1 kxwh (1978)
12,000 Beu = 1 kWh (1979)
11,000 Btu = 1.kWh (1980)
S. Salaries and Wages in 1976 were based on EEA’s budget estimate and

rhereafter escalated by 20% in 1977, and 1027 1in each of 1978, 1979 and 1980.

overstafted now.
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6. Purchase of Matertals and Services and Other Operating Expenses
Vere based on estimates furnished about Octobez 1976 by EEA to che Kuwait
Pund for Arab Economic Development. An escalation factor of 102/a was added
€o the EEA astimates. .

7. Depreciacion. Groas fixed Assets in service at the beginning of
each year were depreciated at an dverage annual rate of 3%/a.

8. Non-Operating Income Loss) represents the balance of aon-operating
T¥venues and expenses as estimated by EFA in the October 1976 forecasts for
the Kuwaic Fund.

9. Interest vas calculated at the rzte of 5%/a on all loans from the
Minisery of Finance including funds provided to REA for rural electrifica-
tion. Interest on all existing foreign loans wag based on EFA‘s actual cal-
culations. All pew borrowing including USAID, suppliers’ credits and Miniscry
of Finance loans were assumed to be at an average interest rate of 5Z/a (1t
is expected that Some of these funds @.8. USAID will be provided as grants
and others, particularly those obtained from neighboring OPEC countries, will
be on low interest terms). Interesc at the rate of 5%/a was added to con-
Struction costs of all generating plant until it vag commisaioned. The same
interest rate was added to the progresdsive costs of rura] electrification
assets under coustruction through December 1976; these assets were planned

to be handed over financially to EEA as of December 1976,

]

B. Balance.Sheet

the High Dam in 1970, If the recommendations in the committee’s report are
adopted they would increase the valuation of gross fixed aasets in service by
about LE 22 million orp 52.

11, Inventories were based on EEAfs Oztober 1976 estimates subject to
10Z/a eacalation.

12, Accouats Receivables. EEA®s estimate for 1976 was accepted for the
Bank’s forecast. Thereafter, it was assumed EEA would reduce the level of
outstandings to the equivaleni of three months sales by the end of 1973.

13. Reserves were increased each year by contributions received from
the Minisetry of Housing and Reconstruction and grants by USAID..

14, " Accounts Pa able and Deferrad Liabilities wera estimated each year
on the basis of three mounths of annual capital expenditures and cash operating
expenses. . .
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15, Consumers’ Deposits were increased by the same precentages as kwWh

sales of electricicy.

C. Sources and Applications of Funds
16. Contributions from the Mindige of Housing and Reconstruction we;:
_____________________“__________EZ___________Z________._____________

based on PEA‘Ss S5=Year Plan estimatea.

17. USAID Grant was for $30 mt1lion for power distribution equipmen: ;..
Suez cities. Disbursement was based on USAID estimates furnished to the Eu: .

18. Borrowings. All foreign’bo:rowinga vere converted to Egyptian puii.ie
using the parallel market rate of exchange of LE | = US$1.50. EPA‘s plannz;
borrowing program was adjusted to meet the needs of the construction progri.
which was revised by the Bank. The 1976 borrowing program was taken from F... 3
1976 budger estimates, and that for the years 1977 through 1980 from inforu... ia:
prepared by EEA from their 5-Year Plan estimates.

19. Construction Reluirements were based on EEA’s estimates and escalaled
using the Bank‘s February 1976 guidelines for Price contingencies i.e. ’

1976 1977-79 1980
Equipment E 8 7
Civil Works 13 iz 10

The foreign costs of all construction were adjusted to the parallel market rac:
of exchange which 18 now being used by EEA for recording purposes. (The
official rate of exchange 1s st1ll used by Govermment for its 5-Year Plan
pProjections). -

20. Amortization of Lon ~Term Debt, Ministry of Finance loans were
assumed repayable over 12 years after 3 years’ grace. Amortization of USAID
loans was assumed to commence after the expiration of the 10 years’ grace
period i.e. after 1980, Amorzization of other existing foreign loans was
based on EEA‘s calculations. Other future foreign loans were all assumed to
be repayable after expiration of grace Periods i.e. after 1980. Loans for
rural electrification were assumed to be non-repayable in accordance with
present Govermment policy except for the Proposed Bank loan which ia expected
to have a 4=1/2 year grace period. Therefore amortization on the Bank loan
would not commence until about December 1981,

May 1977



URBAN ELECTRIC DISTRIBUTION

INTERNAL RATE OF RETURN
(Million U.S. Dollars)

REDUCED CUMULATIVE
. DISTRIBUTION DISCOUNTED CASH

YEAR INVESTMENT 1.0SS SAVINGS ADDITIONAL SALES NET FTOW FLOW 18.4%
-1 15.00 -0- -0~ 15.005 [15.00]

X 75.00 2,97 -0~ 72.03 [75.84]

2 18.00 3.23 16.23 1.6 (7%.79)

3 3.84 16.23 17.76 (64.09)

i 3.8} 16,23 20.07 53.88

5 3.8 16.23 20,07 45,26

6 3.84 16.23 20.07 37.97

T 3.84 16.23 20.07 31.82

8 3.84 16.23 20.07 26.62

9 3.84 16.23 20,07 22.23
10 3.84 16,23 20.07 18.53
11 3.84 16.23 20,07 15.39
12 3.84 16,23 20.07 12.75
13 3.84 16.23 20,07 10.52
14 3.84 16,23 20.07 8.63
15 3.84 16,23 20.07 7.0k
16 3.84 16,23 20.07 5.69
A7 3.84 16,23 20.07 4.55
18 3.84 16,23 20.07 3.59
19 3.84 16.23 20.07 2.78
20 3.84 16,23 20,07 2.10
21 3.84 16.23 20.07 1.52
22 3.84 16,23 20.07 1.03
23 3.84 16.23 20.07 0.62
2} 3.84 16.23 20.07 0.27
25 3.8k 16.23 20.07 0.00

A XaNNY
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THRESHOLD UFCIS; - JASEN I
[NITIAL ENVIROMME S - EXAMIMATION

Project Location: Egypt

Project Tile: Urban Electric Distribution

Funding (Fiscal Year and Amount): FY 77 $17.012 million
FY 78 $80.188 million

[EE Prepared By:C. J. Patalive ate: September 14, 1977

———

Environmental Action Recommended: Negative Determination
(Environmenta] Assassment, Negative Determinatign, etc.)

Bureau for Mear East Decision:
(Approva]/DisapprovaI of Environmental Action Recommended in the [EE.)

APPROVED:

DISAPPROVED:
DATE:
Clearances:
NE/GC: Date:
ME/TECH: Date:
SER/ENGR: ﬂg: Date: ?7:1/77
TA/0ST: Date:

(as necessary)
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ANNEX W 2 of §

LHTIAL EVIRE o0 FyperaTron
BARRATIVE ' 15cusSToN

Project Location: Egypt

Proiect Title Urban Electric Distribution
Funcing {Fiscal Year and fmount): FY 77 $17.012 million

FY 78 $80.188 million

Life ¢f Project: 20 - 30 years

[EE Prepared RBy: C. J. Patalivenate: September 14, 1977

Action Peroimendad: Negative Determination

Discussion of Major Environmental Pelationshing g7 Project Relevart
to_/trached Limact Identification and Evaluation Form:

See attached.

(Or Section VII of the Project Paper)



ANREX W 3 of 5

[MPACT IDENTIFICATT [0 _EYALUATION Fopm

Impac? - . .
Inpact Areds 2nd Sub-areas ;:SnE;:;E:E;g:l/
A, LAND USE
1. Changing thne Characier of the Tand through:
3. Increasing tha population | N
b. Extracting natura] resources N
¢. Land clearing N
d. Changing 5011 character N
2, Altering natural dafenses N
3. Foreclosing important uses N
4. Jeopardizing man or his works N
5. Other factaors )
8. VATER QUALITY
. 1. Physical stata of water N
2. Chemical ang biological states : N
3. Ecological balance . N

4. Other factors

Uy - N0 environmenta] impact
L - Little environmental impact
M - Modarata environmental impact
H - Hiah environmenta] impact

" U - Unknown environmental impact



{MPACT IDENTIFICATION AND EVALUATI i1 FORM

C.

ATHOSPHERIC
——2rERIL
1. Ajr additives

2. Air pollution

3. Noise pol]utfon

4, Other factors

1/ Dyring construction - temporary

NATURAL RESOURCES

1. Diversion, dltered use of water
a. Irreversib]e, inefficient commitments

3. Other factors

CULTURAL

1. Altering physical symbols
2. Dilution of cultural traditions

3. Other factors

SOCIOECOMOMIC

2w o

1. Changes in economic/employment patterns
Changes in population
Changes in Eu]tura] patterns

Other factors

1/ Positive effect - electricity will allow

more jobs,

ANNEX W 4 of §




JAPACT [2ENTIFICATICH AND LYALUATT 0 FoR:s

G. HEALTH
1. Changing a natural environiant
2. Eliminating an ecosystem element

3. Other factors

H. GENERAL
1. International impacts
2. Controversial impacts

»

3. Other factors

[. OTHER POSSIBLE IMPACTS (not listed above)

Prepared By: C. J. Patalive ~_Date: 9/14/77

Project Location: Egypt

Project Title: Urban Electric Distribution

ANNEX W S of §
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fors. 2630033
7).

DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMEN]
WASHINGTON

DEPUTY ADMINISTRATOR

PROJECT AUTHORIZATION
AND REQUEST FOR ALLOTMENT OF FUNDS

PART 11

Name of Country: Arab Republic of Name of Project: Urban Electric
Egvpt - Distribution

Number of Project: 263-0033

Pursuant to Part II, Chapter 4, Section 532 of the Foreign Assistance
Act of 1967, as amended, I hereby authorize a Loan to the Arab Republic
of Egypt (the "Cooperating Country") of not to exceed Seventeen Million
Twelve Thousand United States Dollars ($17,012,000) (the "Authorized
Amount") to help in financing the foreign exchange costs of goods and
services required for the project as described in the following
paragraph, :

This precject consists of providing equipment, materials, and related
services for the rehabilitation and expansion of urban electric
distribution systems in Eqypt, including Cairo, Alexandria, Shibin
E1-Kom and Beni Suef. '

I approve the total level of A.I.D, appropriated funding planned for
this project of not o exceed Ninety Seven Million Two Hundred Thousand
United States Dollars (597,200,000), of which 517,012,000 is authorized
above, during the period FY 1977 through FY 1981, 380,188,000 will be
available for additional increments during that period of Loan funding,
subject to the availability of funds in accordance with A.I.D. allotment
procedures,

I hereby authorize the initiation and negotiation of the Project
Agreement by the officer to whom such authority has been delegated in
accordance with A.I.D, regulations and Delegations of Authority subject
to the following terms and covenants and major conditions as A.l1.D.

may deem appropriate:
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a.  Interest Rate and Terms of Repayment

The Cooperating Country shalj repay the Loan to A,l1.D, in
United States Dollars within forty (40) years from the date of first
disbursement of the Loan, including a grace period of not to exceed
ten (10) years. The Cooperating Country shall pay to A.I.D. in
United States Dollars interest from the date of first disbursement
of the Loan at the rate of (a) two percent (2%) per annum during the
first ten (10) years and three percent (3%) per annum thereafter, on
the outstinding balance of the Loan and on any due and unpaid interest
accrued thereon,

b, Source and Oriain of Goods

Goods and services financed by A.I1.D. under the project
shall have their source ang ortgin .1 the United States, except: as
AI.D, may otherwise agree in writing. '

C. Conditions Precedent o Disbursement

Except as A.I.D. may otherwise agree in writing:

Prior to any disbursement, or the issuance of any commitment
documents under the Project Agrezment for engineering services, Borrower
shall furnish in form and substance satisfactory to A.1.D,:

‘1. An opinion of the Minister of Justice, or other legal
counsel satisfactory to A.I.D,, that the Loan Agreement has been
duly authorized by, and executed on behalf of the Ccoperating
Country, and that it constitutes a valid and legally binding
obligation in accordance with its terms,

2. A statement of the names of the perscns who will act
as the representative of the Borrower, together with a specimen
signature of each, )

3. Evidence that the Loan proceeds will be made available
to the Egyptian Electrical Authority (EEA) on terms and conditions
acceptable to A,I.D, .

4. Evidence that all local 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, has been budgeted by the Cooperating Country and is available
for expenditure by EEA.
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. 5. Evidence that the locations have been determined and

fim construction plans for civil works have been completed for
the A.1.D. financed warehouse storage facilities for the cities
of Shibin El1-Kem and Beni Suef,

6. A written and detailed explanation of EEA's method,
and procedures for the inventory contro] which will be utilized
to account for the A,1.D. financed commodities,

:de  Covenants

In addition to the covenants in the A.1.D, standard form
Project Loan Agreement the following covenants are applicable:

1. Continuing Consultation;
the Borrover shall covenant

(a) To cooperate rully with A, 1,D, to assure that the
purpose of the Loan will be accomplished. To this end
the Cooperating Country, EEA and A.I.D. spall from time
to time, at the request of any party, exchange views
through their representatives with regard to the
progress of the project, the perfcrmance of the
Cooperating Country and EEA of their obligations under
the Loan Agreement, the performance of consultants,
contractors and suppliers engaged on the project, and
other matters relating to the project,

(b) To review with A.1.D. the recommendations of the
consultants engaged pursuant to the United Nations
Development Programme to survey the Egyptian power
sector,

2. Unless A,I1,D, shall otherwise agree in writing, the
Borrower shall make available on a timely basis all local currency
and all foreign currency in addition to the Loan and all other
resources required, for the punctual and effective carrying out
of construction, maintenance, repair and operation of the Project.
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-3, In the event the Cooperating Country shall decide to
establish companies or any other entities to take over the power
distribution assets of the EEA for purposes of operation and
maintenance, customer billing functions or for any other purpose,
the Cooperating Country shall ensure that such decision or
decisions shall include provision, satisfactory to A.1.D,, for
the management, ownership, operation and maintenance of the assets
provided under the project, the annual audit of the consolidated
accounts of the EEA and performance of a1l EEA's financia]
obligations under Loan and Reloan Agreements,

4.  Except as A.I.D. shall otherwise agree in writing,
the EEA shall take promptly as needed all such action as shal]
be required to provide in any fiscal year an annual return on
the average of the curvent net value of the fixed assets of the
EEA in service at the beginning and end of such fiscal year at
@ rate of not less than nine percent (9%), commencing with its
fiscal year 1980,

5. Except as A,I.D, and the Cooperating Country may
otherwise agree, the Cooperating Country shall 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 the Agreement, the financing
S0 provided will be divided between equity contributions and loans
- in such 2 manner that the debt to equity ratio will be no greater
“than 1,5:,

6. EEA undertakes to prepare and to submit to A.I.D.
by November 1 in each year, a provisional forecast of operating
revenues, operating expenses and rate of return for the next
following year, & statement of the tariffs and assumptions
underlying the forecasts, a current report cof accounts receivable
from major accounts, and a statement of the measures proposed,
if any, to produce the annual return provided for in paragraph
(4) above, and to furnish to A.1.D. all such detail as A.I.D,
may reasonably request, '

Y™ et
\é'\.’\{\(_«::\';\ -
Robert .H, Nooter

é/ze/ﬂ

Date
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SEP 231977
ACTION MEMORANDUM FOR THE DEPUTY ADMINISTRATOR

THRU:  ES
THRU:  AA/PPC, Alexander Shakowfy N\

FROM:  AA/NE, Joseph C. whee1erW

Problem: Your signature is required on the attached Loan Authori-
zaticn to authorize the FY 77 project: Egypt - Urban Electric
Distribution, (Project No. 263-0033), for $17.012 million.

Discussicn: The Government of Egypt has requested assistance in
financing the foreign exchange costs, totalling $97.2 million, of
goods and services required for the rehabilitation and expansion

of municipal electric distribution systems in Cairo, Alexandria,
Shibin El-Kom and Beni Suef. However, due to FY 77 funding
availabilities, the project is being financad on an incremental
basis; $17.012 million in FY 77 and the balance of the requirement,
$80.158 million will be authorized in FY 78. The project is based
upon a study prepared by an A.I.D. financed U.S. consulting firm,
Harza Overseas Engineering Inc.

Because of the timing of the incremental funding, the FY 77 loan
proceeds of $17.012 million will be utilized for (1) the total
rehabilitation of the distribution systems of Alexandria, Shibin
El-Kom and Beni Suef and, (2) first phase rehabilitation for Cairo.
The FY 78 Toan proceeds will finance the remaining rehabilitation
requirements in Cairo, and the expansion programs in Cairo and
Alexandria, and elsewhere in FEgypt.

Specifically, the loan will finance transformers, switchgear, cable,
construction equioment and tocls, as well as supervisory engineering
services and training required for the project. As a part of the
consultant's study, computar generated load and demand forecasts
will be prepared which will dictate exact locaticns for installation
of applicable units of equipment. A1l construction and installation
will be carried out by the Egyptian Electricity Authority in Cairo
and Alexandria and the Rural Electrification Authority in Shibin
E1-Kom and Berni Suef. Completed censtruction and installation is
expected by the middle of 1981, ' T
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Loan funds will be provided from FY 77 Security Sypporting Assistance
Funds for Egypt. The project was included in the FY 77 Congressional
Presentation and therefore there is no waiting period for Congressional
. notification. However, for the balance of the incremental funding of
$80.188 million in FY 78, Congressional notification will be required.

The Project Paper was reviewed and approved by the Near East Advisory
Committee on September 15, 1977. A copy of the paper is attached for
your perusal. The Developrment Loan Committee expiration date was
September 26, 1977.

As regards human rights under Section 5028 of the Foreign Assistance
Act of 1961, as amended, the Bureau for Intergovernmental and Inter-
national Affairs has advised that there are no recent developments
which adversely affect Egypt's position respecting human rights,

Recommendation: That you sign the attached Loan Authorization.

Attachments:
1. Loan Authorization
2. Project Paper

/ .
' 6 (/( Y N
Clearances:~1AID/GE, MBaHQ-gl .~ DateT™ f/*'.L’

U DAA/NE, ADWhiTe k) o Date "G5 >
-GC/NE, GBisson T =2 Date 2£Lkﬂ¢z/’7'
. NE/CD, SATaubenblattl 'w% Date <ij33/39
¢/ PPC/DPRE, EHogan < YYi Date /) 537/ 7
- SER/ENGR, ECallahanZ e, ’ /.= Datey %= /47
E/El:GKamens =7 /7 ‘ Date~5/27/77
' SER/FM, TBlacka - . Date = - -
fQO‘; NE/DP, BlLangmaid "¥ ( bate_«, (27D

>

Drafted by: USAID/Caifd:(Patalive:bn:9/21/77:x28263






