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PROJECT PAPER
 

EGYPT: URBAN ELECTRIC DISTRIBUTION PROJECT
 

SUMMARY AND RECOM-fENDATTONS
 

. Borrower: 	 The Government of the Arab Republic of Egypt.

The Loan Application is attached as Annex A.
 

2. Loan Amount: $97,200,000 (Ninety Seven Million Two Hundred
 
Thousand Dollars) is the total loan amount 
recommended. 
$17,012,000 

The .7 77 authorization will be 
(Seventeen Million Twelve Thousand 

Dollars). 

3. Loan Terms: (Two Step Loan Arrangement). 

To the Government: 
including a ten 

Forty (40) years maturity, 
(10) year grace period of 

repayment of principal, with interest at two 
percent (2Z) per annum during the grace
and three percent (3) thereafter. 

period 

To the Egyptian Electricity 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 1/2Z) per annum. 

4. Beneficiary and Executing Agency: 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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6. USAID/Cairp View: USAID/Cairo has recomended authorization 
of the proposed loan. See Annex C.
 

7. Statutory Check-list: 
 All statutory criteria have been
 
satisfied. 
See Annex D.
 

8. Recommendation: Authorization of a loan in the amount of
$17.012 million on terms and conditions as
detailed in the Loan Authorization, attached
 
as Annex B.
 

9. Project Comittee:
 

USAID/Cairo
 

Committee Chairman: Charles Patalive
Engineer : John CallahanLegal Advisor : James Phippard
Economjit 
 : James Norris 
Program Officer : George Laudato 

AID/Washington 

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

1.01 The Government of the Arab Republic of Egypt (GOE) 1as
requested assistance to finance the foreign exchange costs ofrehabilitating and expanding the electric distribution systems in
the cities of Cairo, Alexandria, Shlbin El-Kom and Beni Suef.
See Annex E. The Egyptian Electric ty Authority (EEA) and the
Rural Electrification Authority (REA), semi-autonomous operatingcorporations owned by the Egyptian Ministry of Electricity, are

responsible for the planning and installation of electric distribution systems in Egypt; 
the EEA 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 technicai studies on the distribution
systems for the four project cities. 
 The overall objective of the
study is to develop recommendations for rehabilitation of the systems, 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 (ifWork is shown in Annex F.
 

1.03 Harza compieted Phase I of their study which included a
detailed analysis cf the existing systems, reviews of shozt-range
and long-range plans, review of engineering and construction policies and methods and related technical recommendations. A summary
of arza's recommendations appears in Annex G.
 

1.04 In addition, Harza prepared for the EEA, a general list ofequipment 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 is $463 million,
well beyond the resources of any one donor. This project loan willfinance 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 ' 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 detaileddiscussion of the equipment requirements and related cost isincluded in the Technical Analysis Section of th.s paper.
 

1.05 During Phase II, Harza will prepare detailed design spe.ifications and work plans for specific installations of the equipment 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.

\7 i/The U.S. has concentrated much of its assistance on the recon\\'V
, 
 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.
eqniipment for the Suez Canal cities. 
 Over 80 percent of the
equipment being financed by this grant has arrived in Egypt and
.isbeing installed. 
In 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
institutiuns 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 oil 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 inFY 1976 was signed during July 1976, (263-K-032) to finance 300 MWof Sas-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 millionto finance the foreign exchange costs of a National Energy Control
Center (NECC). The NECC will monitor and control the high-voltageelectric 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.,
a non-profit company. 
A total of 200 upper level management
personnel of the Min.stry of Electricity will attend the fourweek course, which is 
a very comprehensive review of modern
management of electric utility companies. 
 The other program isa 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 active
 
in assisting the Egyptian power sector. A power sector survey

is being carried out by the consulting firm Sandervon & Porter,
Inc., under UNDP-financing with the Bank acting as executing agency.
Its objective is to integrate planning in the power sector with
 
overall economic planning and to identify changes that are required

in EEA's institutional and organizational structure, its operations

and development program. Phase the Survey which wasI of 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. These include: (i) financial consul
tants to help EZA resolve the problems in its 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 EEA's safety and 
inspection practices. The Bank, during June 1977, extended a
$48 million loan to the EEA to finance a portion of. the .technical 
assistance required to implement the Phase II recommendations 
and to finance the foreign exchange costs needed to provide
electric power to 13 rural cities and a number of rural zones. 

1.09 Since Harza was carrying out studies and preparing derailed 
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 that 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 compar" ale. 
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II. THE POWER AND ENERGY SYSTEM 

A. History and Organization 

2.01 Electricity was first introducedIsolated diesel and into Egypt in 1895.some oil-fired steam units were installedin major population centers by variousand Government,municipal organizations. private
Supply in Cairo was in privatehands until 1949 when the Government-owned Cairo Electric
and Gas Department tooL over the responsibility from the
privately owned Lebor Company. 
In Alexandria the assets of
the Lebon Company were nationalized in 1961 and placed in the
hands of a government corporation, the Alexandria Electric
and Gas Authority. 

2.02 
 In 1964, the Ministry of Electric"ity and Energy (MEE)
was formed to consolidate all of the electricity organizations
into one state-owned organization. 
This was achieved in 1965
with the establishment of the General Egyptian Electricity
Corporation (GEEC) to own, operate and expai~dsystem. the public power.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 new authorities;the Egyptian Electricity Authority (EEA) replacing GEEC, theRural Electrification Authority (R.EA), the Nuclear Power PlantAuthority (NPPA) and Qattara Depression Authority.
 

Org 2ization
 

2.03 
 The organizational 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 policies and is responsible for coordination with Government plans.
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,try and Petroleum. Indus-Each of the Authorities has a Board of
Directors whose members are appointed by the Prime Ministerupon 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 MEZ'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 (EEA) 

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 reorganization of the sector;
 
a summary of its main provisions is contained in Annex J.
 
One of the key aims of the reorganization was to give the EEA
 
more autonomy for developing its own manpower and budgetary

policies, financial and accounting procedures. New by-laws 
were drafted accordingly and were approved by Government on 
April 26, 1977.
 

2.06 EEA is divided into four main departments comprising

(i) Manpower, (ii) Finance, (iii) Operations, and (iv) Study,

Research and Projects. Operationally, EEA is separated geo
graphically into five autonomous operating 
zones, each with 
its own president, who in turn sits on the EEA 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 t6 develop their own internal 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 Governorate (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 financial 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 employec! 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 neighboring
in Arabcountries, EEA has a severe shortage of experienced middle and 
top management executives. 
 EEA is well aware of these problems

and conscious of the continued need for upgrading existing

staff through training which seems be
to the only solution in 
the short-term. 

2.09 The EEA 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 a profit since 1972. 
EEA's financial
 
performance is distorted by previous year j' 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 commenzed in May, 1976. The sc.pe of the study

includes review, analyses and recommendations in the following
 
areas: 

a. Energy policy
 
b. Sector organization
 
c. 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 sub
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 voltage generation and trans
mission system.
 

Rural Electrification Authority 

2.13 The REA established in 1971 as the General Rural Elec
trification Authority and subsequently renamed the REA under

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

a. 
to study, plan and implement the Government's rural
 
electrification program and upgrade the existing dis
tribution networks up to and including 66KV (except
those for Cairo and Alexandria which remain EEA's 
responsibility); 

b. to connect new low and medium voltage consumers 
including local industri_s, irrigatiou and agricultural. 

After each rural construction project is 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 on a temporary basiz. to meet
 
crnstruction 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 thedirect 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.
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2.16 
 REA is to spend about $400 million 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 far, will provide onlyabout $65 million. REA is actively 
so 
seeking other foreignfunds in the form of suppplier'b credits and loans from
bilateral sources on concessionary terms. 
 The Government is
giving high priority to rural electrification, and all local
costs are expected to be provided for in the Government budget. However, the availability of foreign funds ,rill clearlydetermine the extent to which the REA electrification program
can be achieved.
 

B. 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 facilities
consist of the two A-wan 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 po:7erplants. 
 These captive plants total about five percent 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
 

InstalledGenerating Capacity
 

Type 

Hydro 

Plants 

2 

Capacit (MW) 
Desin Availability 

2445 1550 

Percent of Total Capacity 
D Availability 

62% 57% 
Thermal 10 1365 1051 34% 39% 
Gas Turbine 5 160 110 4% 4% 

TOTAL 17 3970 MW 2711 MW 100% 100% 



Page 11 of 67 

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 powersystem consists of the Aswan Dam and the High Dam.
The High Dam turbines discharge into the Aswan Damreservoir that serves as a 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 Nilenavigable and meet irrigation requirements. The

irrigation discharge is fixed by the Ministry ofIrrigation, reaching. a maximum in the Summer and a minimum in the Winter months during the dry season. Also,

for technical reasons including overall system balance
and stability, EZA would be reluctant to put full load on the lines from Aswan if wasthe water available. 

(b) Thermal Plants'- The existing thermal plants havea firm capacity of only about eighty percent (80%) oftheir nameplate capacity primarily because of their age
and lack of maintenance, the latter due in part to
frequent unavailability of spare parts during the pastdecade caused in turn, primarily by shortage of

foreign exchange. Annex M lists in detail
existing generating plants by 

the 
zone, type and equipmentand shows both nameplate capacity and available capacity.
 

C. Load and Generation Forecasts
 

2.19 In justifying previous loans and grants to Egypt tofinance construction of power plants, (Loan 263-K-032 aniGrant 263-0009), the load and generation forecasts were basedon studies by Sanderson & Porter, Inc. in November 1975.
For demand projections, two wereanalyses performed, oneusing established methods of forecasting titled "Long Range
Forecast" and a second which took cognizance of the Egyptianeconomy titled "Short Range Forecast". Both forecasts provedto be conservative 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 assistance, has

prepared revised projections. 

2.21 
 For demand projections, S&P again separated their projects 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 tobe incorrect. 
First, and most important,.was the filling of
Lake Nasser in 1976 
- an event not expected to occur until1981  which allows the Aswan and High Dam hydroelectric plants
to generate more energy. 
Second are the delays in the construction 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 Plantof 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 thecapability of the Aswan and High Dam hydroelectric plants,

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

2.23 The conclusion drawn by S&P is that all plants nowunder construction or in planning are justified, and EEA mustimmediately plan for another 600 MW plant to start commercial 
operation in 1983.
 



Page 13 of 67 

2.24 USAlD concurs in S&P's conclusions. USAID does,
however, believe the situation is more critical than S&P's
report indicates. First, the demand 
 projections are still
understated and will more closaly parallel those projected

in a separate study by tLe Nuclear Power Plants Authorityand is shown in Annex 0. Second, USAID is of the opinion

that S&P's schedule 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, one year behind the start-upof units one and two, which itself is an 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 operate 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 V because of the penstock

design.
 

Z.25 Assuing, however, that S&P's projections are correct,with the Talkha/Helwan Gas Turbine units and the 	 Ismailia SteamPlant on stream in a timely fashion, EEA's situation remains
 
poor and without these plants the situation is critical. EEA's
system is such that a plus 30% reserve requirement -is necessary
for system stability. The following table shows EEA's reservecapacity, using S&P supply/demand projections except as noted,

with and without the Talkha/Helwan and Ismailia plants. 

:ABLE 3
 

Available Reserve
 

Generating Less 
 Net 	 Reserve 
Capacity Talkha/Helwan Capacity With .W/0
Year (MW) 
 Ismailia (MW) Demand (Percent) 

1977 2711 
 - 2711 2192 19 191978 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 4650 3578 32 23
1983 	 •5511 
 600 4-911 4028 27 18
 
NOTE 1. The coa- ercial operating dates of the Talkha/Helwan and
Ismaila 
 projects do not agree with the present schedule.


However, since 	 are fromthese plants deducted 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 is not likely that thefirst and second unit will be in operation by 1981 'et alone,
the next two units. We, therefore, have shifted the start-up 
to January 1, 1983.
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D. Unified Poer Svste 

2.26 
 Since 1970, all major hydro and thermal generating
stations in Egypt have been interconnected through gEA's Unified P-wer Syste (UPS). Set Annex P. UPS transmission is at
500 Ky, 200 K7 and 132 K7. 
A 500 KV, double-circuit transmission line, 790 km long, connects the Aswan hydro stations
to Cairo and the Delta Region, and is the backbone of the UPS.
Their interconnection is accomplished through 2,400 km of 220 KVand 3,550 km of 132 K transmission.
 

2.27 The subtransmission sy
power to the 

em of 66 XV and 33 KV supply1 KV, 6.6 and 3 K7 urban distribution systems.
Frequency is 50 Hz.
 

2.28 
 The 500 KV lines were subject to a high number of outages
because of insulator flashovers due to sand combined with
moisture from early morning dew. This condition has been,
for the most part, rectified by installing !onger insulatorstrings between the conductor and the towers, thus decreasing
flashovers. 
Over the last year, ZEA reports that it experienced
only five or six outages, compared to 25 before the modification.
As a result, the EZA is gradually increasing the load on the
500 KV lines and thus utilizing more of the hydro generation

capacity.
 

E. Urban DistrbutionSst.ems 

General
 

2.29 
 The urban distribution systems, generally, are fed from
66 KV sub-transmissions 
tLrt -h stepdown transformer sub-stations
reducing the voltage to 11 KV, the primary distribution voltage.From the 11 KV distribution system, the voltage is again reduced,with dist-.ibution transformers,
supplied to 

to 220 V and 380 V, the voltage
consumers. 
 Other voltages are presently being used
in various cities in Egypt, such as 33 KV for sub-transmission,
1 6.6 KV and 3.3 KV for the primary distribution voltage; they4 gradually being phased out, and replaced with the 66 K7/ll
KV/380 V  220 V system. Harza engineers concur with this standard 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 distruniversal ution systms5 isto all the cities in Egypt; however,mant detailed equipdesign differ depending upon the manufacturerof origin. and countryEgypt, Over 
equipment 

the years has received distributionfrom Russia, Eastbloc cointries,countries, Japan, and Western European 
opinion Harza found, 

the United States. Contrary to popularin general, that distributionning and engineering methods system plan
been caused 

have been good. Most problems havefrom inadequate ccnstruction and maintenancetices, deteriorated pracuLdergrounid cables,parts which and a shortage of spareis aggravated by the mixtur'eequipment. Underlying of origins of thethese problems hasshortage of been the chronicforeign exchange necessary to purchaseand new equipmentspare parts to keep aoreast of growing demand. 
2.31 In Cairo and Alexandria, thetribution system, 

entire operation of the disincluding billing and collectionthe respective comes underEEA zone office. For allsy.cems, other urban distributionthe municipal councilsbill and buy power in bulk from EZA andcollect revenue from all low-voltage customers, eventhough EEA is responsible for all operationscountry, throughout theincluding distribution. The customerof the councils billing activitiesare not reported
from this 

to EZA, and any surplus earnedsource is retained by the councils. 

2.32 In September of 1976 the Higher CouncilSector recommended to of the Electricitythe government formation oftribution companies seven new disto take over all distribution assets,and maintain them, operateand to undertake the customer billingThe precise form function.of the companies
to be enacted, will be determined by legislationbut they are expected to- be subsidiary companiesEA. The companies ofto be established will encompassas EE&'s existing the same areaszone offices except that Upper Egypt wouldsplit into two, Middle Upper Egypt and 

be 
new northern zone would be 

High Upper Egypt, and acreatedof Cairo for the three Governorates westand Alexandria. The World Bank in anticipation of thesecompanies eventually owning,
which operating and maintaining equipmentthe Bank is financing in its $48 million RuralProject, included a Electrificationsafeguard covenantAgreement with the ARE. 

in its Project GuaranteeThe covenant requiresthat, at the ARE to ensurethe time the decision is made to setto operate power distribution assets, 
up the new companies 

lections, there be 
including maintenance and coladequate provisions satisfactory tofor the management, ownership, the Bank, 

equipment being financed by 
operation and maintenance of thethe Bank. Furthermore, the operating 
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revenues and expenses as well as each company's assets andLiabilities must be included in EEA's audited, consolidatedfinancial reports to be used to assure the Bank that the LEA ismeeting the financial planning covenants included in the Bank'sLoan Agrement.s. A.I.D. will seek similar assurances for theequipment being provided under this loan.
 

Cairo Distribution SEstem
 

2.33 EEA provides electric service in the areagreater Cairoapproximately to 
holds 

1.1 million customers, which includes both houseand industrial users. The population of Cairo is eightmillion and it is estimated that 81 percent of the householdshave dwellings lit by electricity. Vnile it is difficult,this time, to accurately forecast at 
the number of households whichwill be served with electricity, EEA has estimated that by 1980,service will be increased to 1.8over million households. 

The Cairo Zone Office2.34 of the EEA is responsible for theinstallation, operation, and maintenance of the distributionsystem as well as customer billings and collectioas. Geographically the Cairo Zone is broken down i4to eleven sub-zones,acting as a small electric utility company. Tt is planned 
each 
thatthis number will increase to twenty-five sub-zone offices overthe next five years. Each sub-zone office hasand a Commercial Officean Engineering Office. The Engineering Office not only maintains and operates their portion of the overall system,performs engineering and planning it also

functions for rehabilitation
and expansion. 

2.35 Out of each sub-zone Engineer inrg Office, anywhere from50 to well over 100, depending uponthree-man work 
the size of the sub-zone,crews are dispatched for installation, maintenanceand repairs. For construction of 220 V/380sUb-zones utilize its 

V and the 11 KV systems,own crews. Larger, major installations, aswell as 66 KV construction projects are generally contracted outto contractors which are subsidiaries of the EEA. 
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Alexandria Distribution System
 

2.36 Alexandria, in addition to being Egypt's major port and 
industrial center, is the primary vacation city. This presents
problems with respect to forecasting electric loads and energyconsumption since the population fluctuates (700,000)from a cur
rent base population of 2.3 million to 3.0 million persons for
the sumer months. Alexandria is currently undergoing a vast
 program of apartment house/hotel expansion, since the hostile

environment of Beirut has resulted in Alexandria becoming a
resort for much of the Arab Gulf countries. During 1976, EEAhad 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 cities in

Egypt. The city is a long strip of land about 3 km 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 EEA has just about
 
c: 
 pleted a 220 K7 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 EEA Zone Office. 
Construction,

operation and maintenance are carried out by seven (7) sub-zones
 
:n the same manner as the Cairo zones.
 

Shibin E-Kom Distribution System
 

2.39 The town of Shibin El-2m is located in the Nile Delta,
about 60 km northwest of Cairo and two-thirds .he 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 is on a secondary road system 10 km west of themain road. It has a population of approximately 330,000 persons.
It is the provincial capital of the Menoufia Governorate, thehome of Egyptian President Sadat. 
 Being in the Delta, the city
is supported primarily by surrounding agriculture and light industry; however, there is also a textile mill in the city.
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As mentioned earlier, the municipality electric depart
ment operates and maintains the distribution system. It acts
much like a Cairo sub-zone office in its functions and responsibilities except it only has responsibility for the secondary
system; that is *the380/220 V distribution system which connects to individual consumers. The municipality has no respon
sibility for the 11 KV circuits and above; those circuits are the responsibility of the applicable EEA Zone Office, 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 Preliminary 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 salesto the city totalled$19.7 million KWH. This excludes the salesto the textile mill which consumed 46.8 million KWH. Sales tothe city is expected to increase to about 29.7 million KWH 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 lightindustry, Beni Suef also has a technical institute specializing
in Agriculture. townThe 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 KWH in 1976 and are expected

to reach about 35 million KWH by 1981.
 

2.43 Like Shibin El-Kom, operation and maintenance of th&
electrical distribution system in Beni Suef is the responsi
bility of the municipal electricity department. Beni Suef,
however, is in the EZA Upper Egypt Zone.
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F. 	 Distribution System Peak Load and Energy Consution Forecasts 
2.44 In planning electrical systems, both short and long termload forecasts are necessary to enable an orderly developmentof a distribution system. 
Long-range plans for generation,
transmission, and distribution are necessar 7 to ensure thatfacilities installed to meet short-range h1eeds are compatiblewith longer-range developments. Quality of long-range forecasts is dependent upon the quality and availability of thedata necessary to develop correlations between electric demandand consumption and the various governmental industrial andfinancial indices Where this is lacking, historical trendsin electric demand-and consumption, tempered by judgmentoften used. 	 areWhere sophisticated techniques are not practical
and historical trends unavailable, using multiples of present
loads will enable the satisfactory development of bng-range

plans.
 

Preslent Forecasting Methods
 

2.45 EEA and REA use somewhat different approaches in forecasting short-range electrical demands and consumptiondistribution or consumer level. 	
at the 

While the results have proven
reasonable, Earza feels they are not sufficient to provideinsight into longer-range system requirements. 
2.46 For Cairo, EEA uses twonmethods for estimating peak
demands, each 
giving comparable results. 

Method 1: 
 Projecting the 1975 peak load to 1980 by
using the avera;'R annual rate of growth in dem-nd for1973-74 and 1974-75.
 

Method 2: Projecting the 1975 peak load to 1980 by
using an average annual growth rate of 5 percent andadding to this the diversified demand of planned

industrial projects.
 

2.47 
 Three methods were used 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 to1980 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 growthrate of 5 percent and adding the estimated energyrequirements of planned industrial-type projects. 

Method 3: Assume the average annual system loadfactor for the years 1973, 1974 and 1975 remains constant through 1980 and using this, convert the 1980
estimated KWH lemand to KWH requirements.
 

2.48 
 Alexandria resideutial and commercial loads are forecast 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 tie city. 

c. Recommended norms for calculation of municipalitiesload 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 populations. 

f. Electrification plans of each province up to 1985. 
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Existin, Load Forecasts
 

.'.50 Using the above methods, peak loads for Cairo, Alex
andria and the two smaller cities have been projected to
increase over a range of ten percent a year to thirteen percent. 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,

Raxza feels that the existing growth rates are reasonable.

Using 1976 actual peak demand an'I energy consumption as a

base, Harza is using the following projected peak loads and
 
consumptions as a frame of reference for its studies.
 

TABLE 4
 

Peak Load and Energy Consumption
 

Cairo Alexandria 
 Beni Suef Shibin El-om

Million Million Million Million
Year MW MWKWH KWff MW KWH MW KWH 

1976 680 3216.7 240 1270 5.2 20.2 5.1 19.7

1977 768 3498.4 264 5.8
1441 22.6 5.8 21.4

1978 868 3809.4 1523
290 6.6 25.3 6.5 23.2
1979 981 4142.1 319 1741 7.4 28.2 
 7.4 25.2
 
1980 1109 4498.0 350 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 13% 10% 13Z 13% 

Distribution Engineering Management Program Load and Distribu
tion Study 

2.51 
 During Phase I, 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 description of each of the above is included in Annex Q. 
2.52 The load forecasting model will be used for forecastingloads 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 distributionnetworks. Land usage considers present of land and useuse
of proposed expanded area for the future. Land use zoning maps
indicating residential and commercial expansion through
2000 prepared by the Ministry 

the
 
of Housing for most willareas


be used by EEA, REA and Harza.
 

2.53 The Ministry of Industry has locations and estimatedloads 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 industrialand to be considered upon their own merits in planning forgeneration and transmission for all of Egypt. Heavy industrial loads are subtracted from total loads, and light industrial, 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 forecastingpurposes. 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 long-range electrical demaads, permitting the preparation of short-range expansion plans engineered to be compatible
with long-range expansion plans. 
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3.01 This project consists of tLe ccnstruction and installa
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 Kom and Beni Suef. Included in the 
project, in addition to the materials and equipment, are
 
the services of an engineering consulting 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 headqrarter d in
 
Chicago, in which the distribution systems and related load \ 
demand in the four project cities were studied.
 

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 ca:ried out by KEA 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

Electricit7 Authority or the Rural Electrification Authority
 
as applicable depending upon the location and type of installa
tion. 
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IV. TECMNICAL ANALYSIS 

A. General
 

4.01 The distribution system is an important element of
the electric power system. Its function is to take theelectric 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
cost. 
The cost of the distributInn system is an important
factor in the delivered cost of r.lectrical 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 loadarea under consideration, both now and in the future, at the
lowest possible cost. Unfortunately, no one type of distribution system can be applied economically in all load areas,because of differences in load densities, the existing distribution plant, topography, and other local conditions. Therefore, each distribution must be specifically engineered and
designed to fit local requirements. In studyingareas, the the loadentire distribution system fromsource is considered as a unit. 
the bulk power

This includes sub-transmission,
distribution sub-station, primary feeder, distribution transformer (kiosks), secondaries and services. All these components 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 elsewhere in the system.
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4.03 The objective of this project is to design the 

rehabilitation and e-pansion 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 tothe load area. The system must be flexible,;
allow 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 requirements and thus -permitthe most effective
and efficient use of system investment. System flexibility
redces the importance of predicting exact location and magtLd
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. 

B. 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 if the project.
Sanderson & Porter, in their Power Sector Survey, System

Planning Diagnostic Report, issued April 1977, confirmed the

Unified Power System's adequacy. Cairo and Alexandria dis
tribution systems are served bulk power from the 200 KV trans
mission lines. Beni Suef is served from the 132 KV trans
mission line and Shibin El-Kom is served directly from the 
66 K7 sub-transmission line.
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Egyptian Distribution System Components
 

4.05 
 In general, the distribution systems in Egypt are

comprised of the following components:
 

Distribution Sub-stations 
 66 KV/1I KV 
Medium Voltage Circuits 11 KV 
Distribution Points 11 KV 
Distribution Transformer 
 11 KV/380 V-220 V
 
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 f.rom the subtransmission voltage to the medium volt;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 connection to both busses at the same time. Themedium voltage side of each transformer is normally connected
 
to a separate bus with the busses interconnected with buscoupler 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 thehigh voltage leads to the transformer and circuit breakers
with reverse current relays are installed in the low voltageleads. 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" "kiosks".or Four to
eight or more transformer points are connected in series 
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to form the entire 11 KV circuit. Eight mediwu 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 point bus.
 

3. Distzibution ?oints or Distributors (11 K7)
 

Distribu'tion points are switching stations consisting of
 
a split-bus, each bus section being supplied by two 11 K7 
feeders, operating in parallel, frcn a sub-station bus.
 
Each distribution point bus is supplied from a different
 
sub-station. Each feeder is protected ar 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 overcurrent 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 K7 bus, a transformer, and a low voltage bus (380 V
220 V). The transformer is connected to th4 medium voltage
bus through either a current limiting fuse and a load-break 
disconnect switch, or an 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 disconnect 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 (380 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 asserve 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 portio= 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 circuits 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 ofthe system from the sub-transmission bus to the customer cir
cuit, as described above.
 

C. Cairo Distribution System
 

Sulk 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 Stations 

Sub-Station 
 Bo. x MVA Voltage KV Capacity
 

Wadi Hoft 3 x 125 220/66 375 MVA
 
Cairo South 
 2 x 75 220/66 150 MVA

Cairo West 
 2 x 75 220/66 150 MVA

Cairo North. 2 x 75 
 220/66 150 MVA
 
Heliopolis 3 125
x 220/66 375 MVA
 
Cairo East 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 syst=m load in 1976, and an 80 percent power factor,
with optimtu load distribution, the present capacity should beadequate to supply the projected five-year loads, In addition,
approximately 450 MW of Cairo area generation feeds directly

into the 66 KV 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 transformer capacity of these 66 K7 to 11 KV sub-stations is 1210MVA. In the near future, eight old 10 MVA, 66/11 KV transformers w-ll be replaced with eight new 20 MVA transformerswhich have already been purchased and received in country.Another seven 20 ,1VA, 66/11 K7 transforniers are on order.This additional capacity, along with on. 100 MVA sub-stationincluded in this project will be sufficient to supply the

projected five-year load.
 

4.10 Cairo has seven 66/6.6 KV sub-stations with a totalcapacity of 480 MVA. 
This 6.6 KV capacity is dedicated toindustrial loads and is not available for general consumption
and is not included for this project consideration. 

Distribution Transformers (300-230 Volt output) 

4.11 The Cairo distribution system, because of the large areaand number of customers*, is divided into eleven zones. Numberand capacity of the distribution transformer in each of the
 
zones is as follows:
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TABLE 6
 
Cairo Area Distribution Transformers 11 K/380 V-220 V
 

Total
No. of Capacity 
 Capacity
North 
 Transformers 
 KVA Voltage MVA
 
Abbassia 
 483 201,500 1KV/300-230 
 201.50
Helmia 
 570 157,500 IIKV/380-230
Shoubra 157.50
155 77,500 IIKV/300-230 
 77.50

Shoubra
 
Ei-Khema 
 332 128,000 IIKV/300-230 
 128.00
 

South

Sayeda 
 188 97,650 llKV/400-230
Boulaq 97.65
313 162,150 11V/400-230
Kalaah 162.15
158 
 34,500 1tV/400_230 
 34.50
Helwan 
 158 
 50,150 6.6KV/400-230 
 50.15
Maadi 
 190 
 62,750 1KV/400-230 
 62.75
 

Nile West.

Dokki 
 410 120,000 1KV/400-230
Harem 120.00
400 80,000 IIKV/400-230 
 80.00
 

Total 
 3281 

1171.70
 

4.12 
 The total number of distribution transformers in the Cairo
area is 3,281 and total capacity is 1171.7 MVA. 
Standard utilization 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 capacity11 KV to 380-230 Volts will be required to meet the projectedfive-year demand in the Cairo area.
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D. 
Alexandria Distribution System
 

Bulk Power Supply 

4.13 
 In Alexandria there are three bulk power supply sub
statioL.s as follows: 

TABLE 	 7 
Alexandria Area 220 K7/66 KV Transformer Stations
 

Sub-station 
 No. x MVA 
 Voltage KV 
 Capacity
 
El Amria 
 2 x 125 
 220/66 
 250 MVA
El Matamir 2 x 125 220/66Abis 	 250 MVA2 x 75 220/66 150 MVA 

4.14 	 The 220 K7 to
capacity for 

66 K7 bulk power supply transformerthe Alexandria area totalspeak demand 	 650 MVA. The systemreached 250 MV 	during the first six months of 1977.With two additional 220 K7 sub-stations on order and a thirdone planned, the bulk power supply will be sufficient w-ith
normal load distribution to supply the p-ijected five-yearloads. 
 In addition there is approximately 10 MW of Alexandria 	area generation feeding directly into the 66 KV system.
 
Distribution Su-stations (11 K7 output) 
4.15 	 There are twent7y-seven sub-stations supplyingarea Ui 	 the AlexandriaK7 and 	6.6 KV primary feeder system. Total capacities
are as 	fellows:
 

220/11 K7  150 MVA 66/6.6 	K7 - 126 MVA66/11 KV - 306 MVA 33/6.6 	K7  48 MVA
33/11 KV  283 MVA
 

Total 739 MVA 
 174 MVA
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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 and a portion, about 180 MVA,"

of the 1. KV capacit 7 is dedicated to industrial customers 
and is not available for residential distribution. 

4.18 The present 1976 demand is 250 MW in the Alexandria 
area. 
There is sufficient 220 KV to U. 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
 
seven zonea as follows:
 

TABLE 8 

Alexandria Area Distribution Transformers
 

No. of
 
Transformers Capacity KVA 
 Voltage
 

1073 35C,000 1IV/400-230
587 137,225 IIXV/220-127 
17 2,750 IIV/220
350 42,600 IKV/220-.0

10 1,250 5KV/220-10.

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 is 385 MW in 1981. Utilization voltage to the customeris primarily 380/220 Volts. Other utilization voltages,127and 110 Volts, will be gradually phased out and replaced w&Chthe standard 380/220 Volt service. Many of the non-standard127 and 110 Volt-transformers have exceeded their usefullife and replacement with 380/220 Volt-transformer points is
recommended. Although distribution transformer capacity inAlexandria is sufficient to meet the five-year projected loads,
additional capacity will be required to replace the obsolete
 
non-standard voltages.
 

E. Beni Suef Distribution System 

Bulk Power Supply
 

4.21 At B-ni Suef there is one bulk power supply distributionsub-station rated at 2 x 32 MVA for a total capacity of 64 MVA.This sub-station steps down the 132 K7 source to 66 KV subtransmission voltage. 
The maximum load at this sub-station
reached 32 NW 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 witha total capacity of 
11 

9.25 MVA. All of these transformers areKV 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 including5.2 MW residential; the projected demand is 15.7 MW including9.5 residential in 1981. Additional distribution transformercapacity is required to meet the five-yeer projected demand in
 
Beni Suef. 
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F. SbibIn El-Kom Distribution System 

Bulk Power Supply
 

4.25 The Shihin EI-Kom system is supplied directly from theUnified Power System at 66 KV. 
No distribution transformers
are installed. Bulk power supply is adequate =o serve the 
five-year projected loads.
 

Distribution Sub-stations
 

4.26 
 The one existing distribution sub-station at Shibin
El-Kom consists of two 16 MVA, 66/11 KV 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 is sufficient to meet the projected 5-year demand
including the 10.4 MW industrial (Textile Factory) loads.
 

Distribution 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 distribution transformer capacity will be required to meet the projected 5-year demand.
 

G. Technical ConclusioLs Year One Project
 

4.28 An analysis of present capabilities of the installeddistribution systems compared with present and projected demand
leads to the following conclusions. 
Cairo needs additional
66/11 KV sub-station capacity and 11 Ky to 380-220 Volt distribution transformer capacity. 
Alexandria, Beni Suef and ShibinEl-Kom will require only additional L!- KV 380-220 Voltdistribution capacity. 
to 

Harza detailed Phase I study has concludedthat 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 effectiveness of the distribution systems, measured in term of voltageregulation, service continuity and efficiency, has concluded
that rehabilitation of selected components is required and
justified. These components requiring rehabilitation include 
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the following: sub-tation 66/11 KV andCairo; transformer points 11 
66 KV cable inK/380.220. Volt and distributorsin Cairo and Alexandria; primary 11Suef and Shibin EI-Kum 

K cable in Cairo, Beniand 380-220all four cities. Volt secondary cable inAlso, the street lights in Beni Suef andShibin El-Kom require rehabilitation.
added to Capacitors will bethe distribution systems
reduce in Cairo and Alexandriapower factor loss and toincrease operating efficiency. 
4.29 Harza has recommended that the secondary warehouse andshop facilities, construction equipment, tools and test equipment, along with training
vided to 

program. 

implement 
and engineering services, be prothe above rehabilitation and expansion 

H. Training, Program 

Background 

4.30 
 The electric power sector has been well provided in
the past with training assistance from both bilateral and
multilateral sources. As a >result adequate facilities existfor the trainin& and retraining of technical staff at alllevels. 
However, these facilities are underutilized primarily
because of a shortage of trained instructors, and a lack of
adequate living accomodations at the two training centers.
 
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, transmission and
distribution and load dispatching for orientation and upgrading
of graduate engineers. 
The facilities, including laboratories,
workshops and classrooms, 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 Technicians is located adjacent to the site of
the Cairo North Power Generating Station. 
This facility was
established through bilateral aid in 1973 for the training of
middle and lower level technical staff in the following fields:
 

7 
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Ca) 	 repair and installation of transformers and 
electr.cal machines; 

(h) 	repair and installation of substation switchgear;

(c) 	Repair of relays and control devices;

(d) village electrification;
 
Ce) 
 repair of measuring instruments;
 
(f) 	 -splicink of underground cables;
(g) operation and repair of low and medium voltage


distribution systems;

(h) 	water treatment;

(i) 	general machining, welding and sheetmetal work.
 

The workshops, laboratory and classroom facilitles can take about
-3,000 trainees per year; however, only 900 passed through during 
1976.
 

4.33 
 The World Bank under their 1977 Regional 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

instr .or-trainees.
 

4.34 
 We, of course, will make maximum utilization of the above
.training facilities_in the implementation of the Urban Distribution Project The loan will suptemenc-the IBRD inpgt with $276,000
to provide facilities for our specific needs such as additionalclassroom rehabilitation, training aids, Egyptian instructortraining in the .U.S., and technical assistance of a specialized

instructor for underground cable installation.
 

Project Trainin Reaurements
 

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 distribution 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 is adequately covered in tbe A.I.D.-kfunded Overseas Advisory Associates, Inc. training program for 200 managers. A.I.D.
Participant Training in rte United States at National Rural
Electric Coop Association and REA facilities is an on-going
program which 
now includes about eight distribution engineers.
These participants w-U1 be trained in U.S. technology as applied to electric distribution system dat r operation, maintenance
 
and management.
 

4.37 
 Training which must be provided as a part of this project include construction techniques, maintenance of equipment and facilities and system operations. The Consulting
Engineer, Harza,or others, will provide on-the-job training
during the construction phase cf this project. 
This will
include classroom instruction for eaginieers and construction
and maintenance crew foremen at the two training centers at
Cairo and one training center in Alexandria. Special attention will be given to obvious problem areas such as underground cable installation, relay protection and fault location.
 

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 installation, operation and maintenance of U.S. manufactured transformers, switchgear, substations and overhead
 
and underground cable.
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4.39 A summary of training to be provided under this
project follows: 

1. Consalttng Engineer, Rarza or other, will train foremenand skillad technicians in construction, operation and
maintenance of distribution systems. Number to be trained:15 foremen, and 50 technicians. Project funding is includedin engineering services for a period of 18 months. 
2. Training theat two training centers in Cairo and one inAlexandria for construction and maintenanc- crew foremen-and
technicians. Number to be trained: 20 foremen and 150technicians. 
 Project funds in the amotmt of $338,000 for a
U.S. technician for six months; rehabilitationtraining aids of classrooms,and 20 months in the U.S. for Egyptian instructors.
 

3. Training at the equipment suppliers' facilities in the U.S.funded under equipment procurement. 
Training includes installation, 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. 

I. Capital Cost Estimates
 

4.40 The five-year program foreign exchange cost of rehabilitating and expanding the distribution systems in the four cities
totals $463 million. Below are the yearly requirements:
 

TABLE 9 

Annual Foreign Exchange Requirements ($000) 

Year 1 
 $ 97,167

Year 2 
 86,707

Year 3 
 97,038

Year 4 
 89,988

Year 5 
 9,4
 

Total 
 $463,247
 
A more detailed five-year 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 cost is $119,551,000 ofwhich $97,167,500 is foreign exchange and the balance of$22,384,00Q represents the Egyptian pound costs, converted oneU.S. dollar equala .70 Egyptian pounds. Table 10 shows theforeign exchange and the Egyptian pound costs by city for the 
project. 

TABLE 10
 

Year One Project Capital Cost Estimate St-,ry ($000) 

Rehabilitation 
 Expansion 
 Total Project
 

us $ LE US L US $ LE 
Cairo $20668.3 $4803.1 $44342.2 $10983.1 $65030.5 $15786.2 

Alexandria 10186.4 1976.1 17534.0 4129.6 27720.4 6106.3 

Shibin El 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 $97167.5 $22384.4 

Combined Total Cost 

$119551.9
 

4.42 
 For the Year One Project, Harza has broken out the foreignexchange requiremen:s for each city and within each city forrehabilitation of the present system and for expansion of thesystem. Table U. shows the detailed costs for each city.
 

4.43 Harza obtained costs both from its home office in Chicago
and from recent procurements by the EEA and the REA. 
Freight and
insurance w.ere estimated at 15 percent of the F.O.B. cost. 
The
cost for engineering services were estimated at $18,000 per manmonth, for one field engineer and one home office engineer
combined, including overhead and travel. A 10 percent escalation factor, and a 15 percent contingency factor were added toarrive at the estimated total cost. 
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J. Section 611(a) Requireme ts 

4.A4 In view of the foregoing, it is the pcsition of the
Mlission in Cairo that the requirements of Section 611(A) 
 of
the Foreign Assistance Act of 1961, as cmended, have been
met. This project is 
 based upon sound engineering plans
as recommended by Harza Overseas Engineering, Inc.,a reasonably firm cost and
estimate also prepared by Harza.The Mission has reviewed the plans and cost estimate andfinds them reasonable and accurate. 
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V. FINANCIAL ANALYSIS 

A. General 

5.01 
 Until 1976, the power sector finances of General
Egyptian Electricity Corporation (CGEEC) were for practicalpurposes part of the Government's. 
part The GEEC budget was aof the Government budget; any unspent funds and profitswere returned to the Ministry of Finance year. at the end of eachSince EEA was established on February 12, 1976, it
prepares 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 People's Assembly.
EEA's budget is 
a cash budget which is prepared only for one
year. 
Its 5-Year rlan for investments is submitted to the
Ministry of Planning for coordination with the. national 5-Year
Plan.
 

B. EEA Historical Financial Position 

5.02 (Much of this section and the following section C.-ERAFinancial Proections, is based 
ment on the World Bank Docu(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'sassets, liabilities, rights and obligations.
statements The incomeand balance sheets of the GEEC for the years 1973through 1975 are shown in Annex T. The accounts as of December 31, 1972 were for a period of 18 months following a change
in the GEEC's fiscal year from June to December and theseaccounts have therefore not been shown. 
5.04 Neither EEA nor its predecessor GEEC have earned aprofit since 1972. 
Its financial performance is distorted by:
 

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

b. 
the use of the Government's standardized accounting
system which is designed to measure production inputsvalue-added for national statistica . 
and 

purposes;
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C, failure to separate gEA.Ts liabilities from those

-3of the REA and transfer completed assets to EXA; 

d. the valuation of fixed assets is not yet complete.Specificallf the fixed forming part ofassets the High Dam
Project and associated loans are included in EEA's books
 
at estimated values only; 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. lack of coordination between technical andfinancial departments which affects stock, work in progress, and 
fixed assets accounts;
 

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

iii. irregularities in stock records; 

iv. accounts with zonesthe not reconciled; and 

v. no inventory of fixed assets. 

5.05 
 Unpaid electricity accounts at the end of 1975I/amounted
to about LE 51 million representing almost 8 months sales; 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 andindustrial companies. In some cases, failure to pay is dueto inadequate budget provision by these organizatious, inothers it is due to refusal to accept the 20 percent rate
increase which was iutroduced in January 1975. 

I/ Figures for 1976 were not completed but EEA estimateddelinquent 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, operatingincome was sufficient to provide a rate of return on averagenet fixed assets in service of 4.1 percent. If the provision
-for bad debts were reduced by half (i.e. LE 10 million), therate of return would have exceeded 7 percent. However, therate base, gross fixed assets in service minus depreciation,
on which the rate of return was calculated, comprises fixed
 
assets 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 thc national standardized
accounting system. There has been some adjustment to rates

for hydro plant, transmission lines and substations since the
HigL Dam was completed. 
 These are now all proposed to bedepreciated over 50 years (previously 40 years). Assets which
remain in service after they have been fully depreciated continue to be depreciated at half rates. 
However, the latter

provisions which are held as a reserve for revaluation arsmall. Depreciation policies, with the exception of the provisions charged on assets which have been fully depreciated,
are considered appropriate but gross fixed assets in serviceand 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 service have 
grown at less than 3 percent per annum to LE 436 million,

sales have risen by 16 percent. This has been clearly a
period of consolidation and little new investment cue to
Egypt's international problems, scarcity of funds, and adequacy of existing generating capacity. GEEC's capital structure
reflects a similar trend; the debt/equity ratio was :5:25 at
the end of 1975 (compared with 77:23 for 1973). The corporation'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 Government 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 In making its $48 million dollar loan to the EzAfor the Rural Electrification Project, the World Bank has
obtained assurances from the EZA that these adjustments

will be made.
 

Financial Planning Assistance
 

5.09 M'an7 of the problems desc--ibed above have been diagnosed by Sanderson & Porter .S& P) in the UNDP financed PowerSector Survey. Its report, dated November 1976, lists 58recomendations or actions EZA should take in the areas of
energy policy, organization and management, system operations, system planning, accounting and finance, tariffs andtraining. Eighteen of the recommendations were in the areasof accounting and finance and five on tariffs. 

5.10 The World Bank proposed, and the EEA concurred, that$600,000 be set aside from its $48 million Rural Electrification
Loan to finance the services of three additional financialconsultants under a separate two-year contract, to augment
the S & F team. Their principal functions are to assist EEA to: 
a. modify the national standardized accounting systemto better meet the needs of EEA as an.autonomous public utility
authority especially for improved cost control and management


information;
 

b. 
update the fixed assets records and propose a simple
formula for revaluation of EEA's fixed assets and depreciation
provisions to reflect current price levels; and 

c. undertake a 
customer 

study of the feasibilit 7 of transferringbilling, payroll and other high volume accounting
activities to computer processing.
 

The team members arrived in Egypt about the first of August andhave begun work. 
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C. EEA Financial Projections
 

5.11 FEA, together with S & P, have prepared estimated income
statements and balance sheets for the years 1976 through
198Q. They are shown in Annex U; the assumptions used in
preparing these forecasts are also givea in Annex U. 

5.12 Critical to EEA's future financial performance is its 
ability to collect overdue electricity accounts and reduce the
volume of funds it has tied up in working capital. EEL ismaking concerted efforts collectto 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 increase, 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 K7 transmission
 
system and optimization of plant capacity at Aswan. 
Therefore,

for the purposes of the financial forecasts tariff increases

of 20 percent 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

return on a fully revalued assets base. 
In its agreement with
the World Bank, EEA has agreed, however, to complete the 
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valuation of its existing assets and establish a formula
acceptable to the Bank for revaluation of its existing

assets bhv June 30, 1978. EMA has 
 further agreed to prepare aplan or proposals by Decesmber 31, 1978, for tariff increases
 
or other measures designed to achieve a 9 percent rate ofreturn on .ts average net fixed assets in service after reval
uation.
 

Return on Investment
 

5.15 Similar to A.I.D.Is $50 million Loan to the EEA tofinance 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 assets by EEAEEA fiscal year 1979. Althoughfeels that a nine percent financial return is a reasonable
 
rate of return, it has expressed some doubt that the rate can
be achieved by 
1979 given EEA current financial position.
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 consult with other interested lending institutions which have
agreed to similar financial targets for EEA. 
Thereafter, EEA hais
agreed to submit to the World Bank 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 covenantrequiring EEA to submit a ofcopy the annual plan to A.I.D.for review with EEA and the World Bank. 
Since the rate of
return is intended to measure the financial performance of the
sector it would be calculated on the consolidated accounts ofthe EEA. These would include the accounts of distributioncompanies wiich the Government is planning to establish as

EEA subsidiaries. 

http:A.I.D.Is
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Debt/Equ:t 'Ratio
 

5.16 If the tariff increases assumed were to he adopted, EA
could expect to he able to finance about 26 percent of itsconstruction requirements in the years 1977 through 1980.This would enable it to approach. the debt/equity ratio targetof 1.5 to 1 (6Q:40) proposed by A.I.D. in the Talkha/Helwan
Loan Agreement. The debt/equity ratio is 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, after1977, provide sufficient internal cash generation annuallythrough 1980 to cover EEA's debt sernice 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 notexceed 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. 

D. Project 7.±ancing Plan 

5.17 Although the foreign exchange requirement for the YearOne Pr6ject as estimated by Harza is $97.2 million, it willnot be possible for A.I.D. to finance this amount during FY 77due to A.I.D. budgetary constraints and a reallocation of
FY 77 funds within EEA requirements. Thus, there remains
only $17.012 million for FY 77 authorization. It was agreedwith EEA that since the proposed Urban Distribution Projectcould 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 EZA and REA concurrence, 
to utilize the first portion, $17 million, to finance the 
rehabilitation of the two provincial cities, Shlibin El-Kom 
and 3eni Suef, and the rehabilitation of Alexandria. The 
remaining funds will be used to finance vitally needed tools,
teat equipment, construction and insta.lation equipment,
66 KV cable, distribution relays and transformer parts all 
in Cairo. Below is a sum-ary of the financial requirements: 

TABLE 1.2 

FY 77 YEAR ONE PROJECT ($ 000) 

Foreign Egyptian 
Sub-Project Exchange Pounds Total 

Rehabilitation of 
Beni Suef $ 2,105.6 $ 246.0 $ 2,351.6 

Rehbilitation of 
Shibin El-Kom 1,918.1 246.4 2,164.5 

Rehabilitation 
.Alexandria of 

10,186.4 1,976.1 12,162.5 

Remainder Portion
 
for Cairo
 
Rehabilitation 2,801.9 253.7 
 3,055.6
 

$17,012.0 $2,722.2 
 $19,734.2
 

5.19 The foteign exchange requirement will be financed by A.I.D.
 
and the Egyptian pound portion 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 is that the GOEto relend be requiredthe A.I.D. loan proceeds to the EEA on commercialterms. Proposed term to the GOE are recommended to be atA.I.D.'s lowest concessionary terms-principal repayment40 years with a ten-year in 
percent during 

grace period, with interest at twothe grace period and three percent during therepayment period. 
Proposed terms to the EEA are principal
repayment in Egyptian Pounds 25
over a -year period, including
a five-year period with interest at 8 1/2 percent during the
li.fe of the loan. The latter terms are consistent withworldwide utility rates which tend to have a slightly lower
L4.terest rate.
 

5.21 
 The Loan Agreement will contain a Condition Precedent
to Disbursement requiring evidence
funds sufficient that the GOE has budgetedto finance the first fiscal year'scurrency costs; localand ' covenant requiring the GOEall Egyptian currency to provideand any foreign currency requiredexcess of A.I.D.'s loan into complete, operate and maintain
the project.
 

E. Disbursement Period
 

5.22 Disbursement for construction and installation costs ofthe FY 77 project is expected to run about two and a half years
from the date of loan signing. Although this period mayappear excessive the nature of the equipment itself, particularly transformers and cable, require long lead times fromfactory. Accordingly below the 
are the estimated disbursementsover the implementation period of the FY 77 and FY 78 Year


One Project:
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TABLE 13
 

DISEURSEMENT SCHEDULE
 

FY 77 Project FY 78 Project
 

AID EEA Egyptian AID EEA Egyptian 
Calendar Dollar Pound Dollar Pound 
Year Loan ($000) ($000) Total Loan ($000) ($000) Total 

1977 $ - 0- $ - 0- $ - 0 - $ - 0- $ - 0 - $ 0 

t978 5,400 450 5,850 14,228 3,250 17,478 

1979 8,497 850 ?,347 27,610 6,140 33,750 

1980 3,115 1,422 4,537 38,350 10,272 48,622
 

$17,012* $2,722 $19,734 $80,188* $19,662 $99,850
 

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.
 

F. Debt Servicing Capability
 

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

*Total foreigr exchange requirement is $97,167,500 as shown
 
in tables 10 and 11.
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and primarily for past military equipment imports. The $8
billion balance includes almost $2 billion in deposit 
 liabilities of the Egyptian Central Bank to the Various Arab
OPEC countries. 

5.25 It is estimated thbt 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-termbank credit facilitie~s at the end of 1976. In 1977 Egyptreceived 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 heavilyon the extent to whicb new short-term debt can be avoided.
Over the near term, we expect the debt service ratio (includ:ng short-term debt) to move between 25 and 30 percent of
 
export and service earnings.
 

5.27 
In view of Egypt's heavy debt burden, A.I.D. 's normal
concessional loan, terms are proposed 
- 40 years, including
a 10-year grace period, with an interest rate of 2 percent
per year during the grace period and 3 percent per year thereafter. 
With these terms, particularly the 10-year grace period,
repayment prospects for this $ 97.2 million loan appear
reasonable. 
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VI. ECONOMc CONSIDERATIONS 

A. G~rERAL 

6.01 The primary benefit of this project is the economicvalue of the increased sale of electric energy to new customersto be served by extension of the distribution systems.
additional economic Anbenefit will be derived from the reduceddistribution system energy losses resulting after rehabilitatiou of the existing distribution systems. 
Additional
transformer capacity will increase sales by 912 millionK H per year. Distribution system loss will be reduced from
9 percent to 8 percent resulting in a 65.9 million KWH peryear saving in electrical energy generation requirements to
serve the existing customers. 

6.02 The true economic value of a KMa of electric powershould be based on an estimate of customer's willingness to pay,based in turn on the shape of direct demand curves for domestic
users and prevailing market conditions
comercial for the products ofand industrial users. For Egypt, such an analysisis not possible given the subsidies and controls that permeate all sectors of the economy. For electricity, tariff
structures are formulated by the Kinistry of Electricity and
EEA under guidelines established by the GOE. 
Rates are based
on the Govermnent's desires to subsidize the user. 
The GOE has
tried to assure that the overall average rates are set at a
level which allows EEA a reasonable profit. The GOE'stion, of a reasonable return is defini

three percent over operatingcosts; not a normal method of setting rates. 
EEA's costs,
however, are also to some extent subsidized; the most notable
subsidy being the cost of fuel oil for its thermal power
plants. Therefore, the overall average power rates, set at
a level to allow EEA a reasonable return, represent an overall
subsidy and a cost to the national economy. 
Our best guess
is that the average overall rates would need to climb to about3.50 to 4.O 
per KWH from the present average of 1.3€ per KWHif EHA were to pay full cost for all its input. and averagein the relatively cheap hydropower and the more expensive
thermal power plants operating on fuel oil.
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3. Urbam Distribution 

6.03 The internal economic rate of return represents thereturn over the life of the project to the resources engaged in the
project. The internal economic rate of return of urban distribution projects is the discount rate which equates the present
value of the time streams of the attributable costs and
benefits over the project's assumed life of 25 years. 
At
the p.esent 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 haveestimated the economic value of the electricity produced at
4.5C per KWFL consumed. 
On the cost stream for reduced distribution system loss we have used this economic value of 4.5C
 
per KWH.
 

6.04 
 On the cost stream for additional sales, we have included
operation and maintenance costs for the generation and transmission system, a capital recovery factor (using a 15 percent
discount factor) to account for an additional investmient inthe generation and transmission system that will be required,
and the impact of a 16.4 percent total system loss factor.
Generation cost is based on current export fuel cost and a 26
percent hydroelectric 74 percent fossil fuel combinationwhich 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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VM. INITIAL ENVIRONMENTAL EXAMtNATION 

A. Nature of Surrounding Environment
 

7.01 
 This project consists of rehabilitaton and expansionof existing electric distribution systems in Cairo, Alexandria,Beni Suef and Shibin El 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.
 

B. Probable Environmental Impact
 

7.02 
 The electric power system in Egypt consists of generation, transm.ssion and distribution of electrical energy.This project concerns distributiononly and is defined as transporting electrical energy from the bulk source of high voltageelectricity, 220KV, to the customer at 380 volts. This project
involves rehabilitation of existing systems to improve reliability and efficiency and construction of new facilities to
serve additional-- loads and new customers. Constructionconsists of addittonal 66/11 KV substations, l1.KV/400 V
distribution transformers, 66KV and 11KV underground and overhead cable. A detailed equipment list is shown in the TechnicalAnalysis Section of this project paper.
 

7.03 
 Although the project will add new customers to 
the
distribution systems, the impact upon the environment caused
by additional energy consumption is not evaluated by this LEE.
The environmental impact of additional generation to 
serve
the project is detailed in project documents dealing with
electric power generation 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 environmental 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.
phase of During the constructionthe project, there will be increased vehicular andworker traffic. These disturbances will he confined to the
boundaries of the existi-g urban areas and therefore will haveno lasting deleterious effect upon the surrounding inhabitants
and environs. 

7.05 Construction activities will not haveon a significant effectthe overall ecology of the surrounding areas. 
 Installation
of underground cable will cause temporary inconvenience to
road traffic in the urban areas.
located in However, cable trenches are
the sidewalk area
of road and 

of streets which minimizes the amountstreet surface which will be disturbed duringconstruction. 

7.06 Distribution substations will be about 2,500 m
area, and distribution transformers about 25 m
2 in
 

2
 . The EEA
has, or will be, allocated land for installation of these
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,
space requirements for storage is 

The
 
as follows:
 

Cairo 

100 m by 100 m
 

Alexandria 

30 m by 30 m
 

Beni Suef 
 30 m by7,30 M 
Temporary use of this land for storage facilities during theconstruction phase of this project is not anticipated to be
long-term and will have no adverse effects upon the environment.
 
7.08 
 Beneficial socio-economic impacts attributable to this
project include the following possible benefits:
 

1. Increased labor man-hours made available becauseresidential illumination from electric lamps allows 
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additional incentive o do more cooking, laundr7, 
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 on a "per
household" basis from large potable water supply
pumping installations. The time required each day per

household to obtain drink!ng 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
ience. 

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

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

C. Discussion and Conclusions
 

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

7.10 
 Since power generation is not a part of this projectthere will be no environmental impact on water quality, the 
etmosphere or on natural resources and health. 

7.11 There will be slight environmental impact on land useby changing the land character by construction 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-transmission and distribution cables will be mostly
underground in Cairo and Alexandria and will not affect land use
except during construction. 
In Shibn El Kom and Beni Suef
low voltage distribution lines will he overhead on steel or
concrete poles. Each footing will be small and total groundarea disturbed by the installation of each pole will be
minimal.
 

7.13 
 Cultural and socio-economic impacts resulting from this
project will have beneficial effects upon the population of
the area.
 

D. ThresholdDecision
 

7.14- Thisproject will--n6-adve-rsely a-ff-ct such aspect4 
 --the 
ater, land flora and fauna.
economic conditions will be improved as a result of this

Socio
project. 
The initial environmental examination indicates that
this project will not have a significan't effect on the environment. 
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 significan. Consequently, the threshold decision
is that an Environmental Assessment or an Environmental Impact
Statement is not considered as required for this project.
The IEE Determination Sheet is shown in Annex W.
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I II. PLME1'IATION 

A. -Meth o of omene-ation 

8.01 Harza's existing contract wLth EEA, financed from A.I.D.
Grant 263-0013 Feasibility Studies Project, provides for Harza
preparing specifications and Invication for Bid documents forthe entire first year proj :t couodities, and includes assisting the EEA in evaluating the resulting bids. EEA will contract 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 construction.
supervisory engineer on the job. Should the request materialize, Mission recommends the retention of Harza, since theywill have completed the detailed uesign, prepared equipmentspecifications and in general would be the firm most familiarwith the project. 
To follow A.I.D. selection procedure to
obtain a replacement for Harza, at this time, would result ina six to nine-month delay in project implementation. Therefore, pursuant to applicable A. .D. guidelines (Handbook II,Chapter 1, paragraph lB21 and IB2j) the Mission recommendsthe non-competitive selection of Harza to carry out the supervisory 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 installation of a new 66 KV/11 substation, by EEA subsidiary contractors. 
The American engineer on the job will act as
consultant to EEA 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 detormined by Harza during their Phase I
study. 
High on the list is cable handling, installation and

splicing.
 

B. .Cotracting_____ 

8.03 All contracting for materials will be in accordance withapplicable procedures set forth in A.I.D. Handbook 11, Chapter 3,Country Contracting, Equipmene and Materials. 
All equipment,
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materials and services financed by A.I.D. will be of U.S. 
source and origin. Contracts will be let directly to supplierswho manufacture themselves at least fifty percent of the item 
being supplied.
 

C. Scedl
 

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. 
 Evaluation of bids and award of contracts is expected to consume
 two months, with the first equipment shipment occuring by
August, 1978. 
Based 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 REAwork crews as materials and equipment arrive in Egypt. Fromprior 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 their delivery
schedules to meet EEA schedule. Assuming the worst possible

case, an 18-month delivery period, construction and installation of the equipment would not be completed until mid-1980,

33 months after loan signature.
 

D. A.I.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/Co-ms to the U.S.
contractors or will open L/Comms with a U.S. bank (s) 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 from the

date of signing the loan agreement. 

8.07. 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. Monitoring and Reoortin7_
 

8.08 Upon signature of the Loan Agreement, USAID will issue
 
an Implementation Letter which, among other things, willcontain the necessary guidance and details on the types ofreports (eg. monthly progress reports and monthly shippingreports) and reporting formats to be followed. 
For the present, Harza is submitting monthly reports to USAID and EEAdescribing 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 progressreports to A.I.D., through EEA, stating progress in conformance

with work plans. Throughout the life of the project, the U.S.
engineer will monitor the project to ensure satisfactory
project progress. Any routine problems, together with corresponding 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 his counterpart in EEA. 
Project progress will be
determined by measuring actual performance again't the work plandeveloped by Harza and will be discussed at regularly scheduled
meetings between EEA, the U.S. and USAfD. 
 In addition, AID sinternal financial reports will be monitored to insure thatdisbursements are occuring in accordance with the implementation

schedule.
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8.10 A s3 ArY 
s"a7 

of the consultant engineer reports andof A.I'a end use aaccounting
annually by 

reports will be developedthe project manager. This report willmitted to EA be suband AID 
which will 

and will be the only evaluation reportbe used for this project. If additionaltion is required by USAID informato develop future tranchesfor this activity of framingwe may evaluatefunded under this 
the impact of the equipmentproject.

there is 
This will depend however on whethera demonstrated need for the information when additional
funds are needed. 
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M. RECOMMEDATIONS, CONDITIONS AND COVENANTS 

A. .Rco nendations 

9.01 
 Subject to the conditions and covenants listed below,

we recommend that A.I.D. approve a loan to the Government ofEgypt (GOE) up to 
thu 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 is recommended that $17,012,000 be authorized in 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
Government of Egyp, be that the loan principal be repaidforty (40) years, including a ten (10) year grace period, 

in
withinterest at two percent (2%) per annum during the grace period,

and three percent (3%) thereafter. 

9.0Z Egypt will relend the funds to the Egyptian Electric 
Power Authority (EEA) on terms and conditions acceptable ti
A.I.D. During loan negotiations, A.I.D. will seek to negotiate
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 berepaid over twenty fivea (25) year period including a five (5)year grace period for the repayment of principal. 

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

B. Conditions Precedent to Disbursement
 

9.04 Prior to the first disbursement or to the issuance of

the first Letter of Commitment under the loan, the GOE shall
furnish to A.I.D. in 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
EEA and is a valid and legally binding obligation 

the
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 EFA,, 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.I.D. 

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

5. 	Exact location and firm construction plans for civil
 
works for the A.I.D. financed warehouse storage

facilities for the cities of Shibin El-Kom and 
Beni Suef. 

6. A written aid detailed explanation of EEA's method, 
and procedures 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 covenant.: 

1. 	 Execution of the Project 

a. 	 To carry out the project with due diligence and 
efficriency, 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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2. 	Funds and Other Resources to be Ptovided
 

To make available on a time-ly 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. 

3. 	Operation and Maintenance
 

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

4. 	 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
j ect. 

5. *Continuing Consultation
 

a. 	 To cooperate fully with A.I.D. to assure that the 
purpose of the iQen 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 
agreeme it, the performance of consultants, con
tractors and suppliers engaged on the project,

and 	other mat-.'rs relating to the project. 

b. To review with A.I.D. the recommendations of the 
consultants engaged pursuant to the United Nations
 
Development Programme to survey the Egyptian power 
sector. 
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investment Guarant ?roject Approval 

That the construct !.on work to be financed from thisloan is agreed to be a project approved by the GOE pursuant to the Agreement between the Government of theArab Republic of Egypt and the United States of Americaon 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 Agreement covering a contractor's investment in the project. 

7. Financial
 

a. 
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
billing functions or for any other purpose, the
Government of Egypt shall ensure that such decision
 or decisions shall include provision, satisfactory.
to A.I.D., for the management ownership, operationand maintenance of the assets provided under the
project, the annual audit of Lhe consolidated 
accounts of the EEA 4nd performance of all EEA'sfinancial obligations under Loan and Reloan Agree
ments. 

b. Except as A.I.D. shall otherwise agree in writing,
the EEA shall take promptly as needed all suchaction as shall be required to provide in any fiscal year an annual return on the average of thecurrent net value of the fixed assets of the EEA
in service at the beginning and end of such fiscal year at a rate of not less than nine percent (9%),
commencing with its fiscal year 1980. 

c. 
Except as A.I.D. and the GOE may otherwise agree,
the GOE shall assure adequate long-term financingfor 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 so provided will be
divided between equity contributions and loans in
such a manner that after the completion of loantransaction the debt to equity ratio will be no
 
greater than 1.5:1. 
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d. EEA. undertakes (a) to prepare and to submit to 
A.t.D. by Nevember 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 measures proposed, if any, 	 toproduce the annual returi provided for in para
graph (b).above, and to furnish to A.I.D. all
 
such detail as A.I.D. my'reasonably request. 

E. For the purposes of this Section:
 

(1) the annual return specified in paragraph
(b) of this Section shall be calculated in 
respect og each fiscal year, by using as 
the denom-nator the average current net 
value of the fixed assets of EEA in service 
4t 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 
assets of the Borrower in service" means 
the gross value of EEA's fixed assets in
service less the amount of accumulated 
depreciation, both as valued from time to
 
time 	 in accordance with consistently
applied appropriate methods of valuation 
or revaluation acceptable to A.I.D.; and
 

(3) 	 the term "net operating income" means
 
gross 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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Ministry of aonom & 
Economic Cooperation.
 

Cairo 7 Seteber 17. 

One of the major Droblems E.-y7tA industrialiiation efforts 
have had to confront is the lack of ideauate electrical 
Dower to meat increased industrial and household denmnds.
 

I 

To solve this Droblem the Gover--ment of the Arab Renublic. 
of EZpDt has undertaken various expansions of sreneratini 
capacity. It has also started a Rural/Urban Electrification 
Proram to increase the canacit- of the countr..&electric 
Dower distribution netwiorks. 

One segment of this Prop.ram is the expansion and modern -ation 
of existinx distribution s7stems in Cairo, Alexandria, and 
two Dro'-incial cities of Beni Suef and Shibin-El-on.
 
Eis nro.Ject recuires substantial 
 forei exchar? ecoenditnires. 

de therefore request the assistance of the Government of the 
United States, on a loan basis, to cover the estimated S1G.2 
million foreifn ec-chzun .e reauirements of this nro,-ct. The 
Government of the Arab Rerublic of Egt will srl, the local 
currenc- ;-xenditires, estimated at LE 1.3 million, from its 
budget. 

Sincerely yours, 

Gamal El Naier 
First Undersecretary of State 

for Econoric Cooperation. 
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PROJECT AUTHORIZATION
 

AND REQUEST FOR ALLOTMENT OF FUNDS
 

PART II
 

Name of Country: Arab Republic of Egypt 
 Name 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 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 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 El-Kom
 

and Beni Suef.
 

The entire amount of the A.I.D. financing herein authorized for
 

the project will be obligated when the Project Agreement is executed.
 

I hereby authorize the initiat* n 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.I.D. may deem
 

appropriate:
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a. Interest Rate and terms of Repayment
 
The Cooperating country shall repay the Loan to A.I.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 outstanding balance
 
of the Loan and on any due and unpaid interest accrued thereon.
 

b. SOcIrce a2 OriginofGoods
 

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

c. 
Conditions Precedent to Disbursement
 

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

Prior to any disbursement, 
or the issuance of any comnitment
 

documents under the Project Agreement for engineering services, Borrower
 
shall furnish in 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 by, and executed on behalf of the Arab
Republic of Egypt, and that it coqstitutes a valid and legally binding
 
obligation in accordance with its terms.
 

2. A statement of the names of the persons who will act
 
as the representative of the Borrower, together with a specimen
 

signature of each.
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3. Evidence that the loan proceeds will be made
 

available 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 estimate of the consulting engineer, and as approved
 

by EEA, has been budgeted by the GOE and is available for expendi

ture by EEA.
 

5. Evidence that the locations have been determined and
 

firm construction plans for civil works have been completed for
 

,the A.I.O. financed warehouse storage facilities for the cities
 

of Shibin El-Kom and Beni Suef.
 

6. A written and detailed explanation of EEA's method,
 

and procadures for the inventory control wnich will be utilized
 

to account for the A.I.D. financed commodities.
 

d. Covenants
 

i.
c-n-tnu-nCdfi-station 

(A) 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 project.
 

http:progress,.of
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(b) To review with A.I.D. the reconendations 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 available on a timely basis all Egyptian 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.
 

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 billing
 
functions or for any other purpose, the Government 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 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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CETIFICATION PURSUA T TO
 

SECTION 6 11(e) OF
 

FOREIGN ASSISTANCE ACT OF 1961, AS A-,aNDED
 

I, Donald S. Brown, the Director for *he Agency for International 

Development in Egpt, having taken into account, among other things, 

the maintenance and utilization of project. 1i "gypt previously 

financed or asiiisted by the United States and technical assis

tance and training pl-aned under this Project, do hereby certify 

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 rehabilitation of the 

electric distribution system in the cities of Cairo, Alexandria,
 

Shibin El- Kom and Beni Suef. 

Donald S. Brown 
Director 

6-7 M9 77 
Date/ 
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6C2) - PROJECT CHCrI.T 

Listed below are, first, statutory criteria applicable generally to projects with FAA funds, and
then project criteria applicable to individual fund sources: 
 Development Assistance (with a subcatecory for crite-iA Apri,:able only to 
luans): and Security Surporting Assistance funds.
 

CROSS.REFERENCES. IS COUNTLY CHECKLIST UP TO OATE? IDEITIFY. HAS STANDARD ITEM CHEC"lIST OEEJ4 
REVIEWED FOR THIS PROJECT? -

GENERAL CRITERIA FOR PROJECT.
 

1. App. Unnumbered; FAA Sec. 653(b). (a) The Urban Electrification 
(a) Cescribe how Comittees on Appropria- project was included in thetions of Senate and House have been or FY 1977 Congressional Presentation.will be notified concerning the project;

(b) is assistance within (Operational (b) The intended obligation forYear udaet) country or international the project Is within the level
organization allocacion reported to
Congress (or not mor. than $1 million 
 of funds appropriated for Egyptover that figure pl;s 10*)? for FY 1977. 

2. FAA.Sec. 611(a)(1). Prior to obligation (a) Yes.
in excess of $100,OOC, will there be (a)

engineering, financia l, and other plans
necessary to carry out the assistance and (b) Yes.
 
.(b) a reasonably firm estimate of the
 
cost to thd U.S. of the assistance?
 

3.. PAA Sec. 611(al(.). Iffurther legislatiqe action is required within recipient No further'legislative action iscountry, w;hat is basis for reasonable required to implement the project.expectation that such action will be 
completed in time to permit orderly
accomplishment of purpose of the assis
tance?
 

4. FAA Sec. 511(b): Apo. Sec. 101. If for Not Applicable..
water or wdter-relaed "land resource
 
construction, has project met the stan
dards and criteria as per Memorandum of
 
the President dated Sept. 5, 1973
 
(replaces Memorandum of t.ay 15, 1962;
 
see Fed. Register, Vol 38, No. 174, Part.
 
III, Sept. 10, 1973)? 

5.. FAA Sec. 617(e). If projert ihcapital

assistance (e.g., construcvion), and all The Mission Director has so
U.S. assistance for it will txceed certified. See Annex C.
$1 million, has Mission Dire.'tor certified
 
the country's capability effectively to
maintain and utilize the project?
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A.
 
6. FAA Sec. 209, 619. 
 Isproject susceptible
of execution as parti ot regional or multi-'" 


lateral project?
so executed? If sr why isproject notInformat';on and conclusion
-whether assistance will encourage
regional developnwnt " 
programs. 
 If
assistanre isfor newly independent 

country, is itfurnished throiqh multilateral organizations 
or plans to. the
maximum extent appropriate?
 

7. FAA Sec. 601(a). 
(an4 Sec.201(f) for
oeve oorent 
 dns. 
 Information
conc usions whet 
 and
er project will encourage
efforts of the country to: 
 (a) increase
the flow of international trade; (b) fos-
ter private initiative and competition;

(c) encourage developmert and use of 

cooperatives, credit unions, and savings
and loan associations; (d)discourage
monopolistic practices; (e)improve
technical efficiency of industry, agriculture and cormerce; and (f)strengthen

free labor unions.
 

8. FgAA Sec. 601b).
cIusion Information and con-
on howproject will encourageU.S. private trade and investment abroadand encourage privte U.S. participation 
in foreign assistance orograms (including 

use of private trade channels and the
services of U.S. private enterprise). 

9. FAA Sec. 612(); Sec. 636(h).
tePs Describe
taken to-assure that, to themaximum extent possible, the country, is 
ccntriouting local 
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.
10. FASec.612(d). 
Does the U.S. own excess
foreign currenc-y and, if so, what arrange-. . 

ments have been made for its release? 


B. FUNDIIG CRITERIAFOR PROJECT 

1. Development Assistance Project Criteria
 

a. FAA Sec. 102(c); Sec111; Sec. 281a.
Extent owhich activi y will 
(a)effec-'
tively involve the poor in development,
by extendina access to economy at local
level, increasing labor-intensive production, 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 otherwise encouraqe democratic private and
local governmental institutions?
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The project is not susceptlble--t-'

of execution as part of a regional
 
or multilateral project. 
 Egypt
is not a newly fndependent cquntry. 

. :.
 

By increasing the quantity and
 
e iciny 
 urban
er i buio

ohe 
n systebin rbancenters in Egypt, the project wll 2.improve the technical efficiency ofindustry, agriculture and commerce.
 

The great majority of fundsTegetmjrt 
t ud ex""pended will be for goods xandservices f or 
 s n
 
. . 

The agreement will so provide.
 

Yes.. Release by the GOE is not 
a 

Not Applicable. 
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b. 	FAA Sec. 103, 103A, 104, 105, 106,
 

107. Is assist.inc, being made available:
 
Fclude only ipplicable paragraph 
..
 
.. Da, b, etc. -- which corresponds to
source of funds used. 
 If more than one
fund source 
is used for project, include


relevant paragraph for each fund source.]
 

(1) [103] for agriculture, rural development or nutrition; 
if so, extent to

which activity is specifically

designed to 
i,%rease productivity

and income of rural 
poor; [103A]

if for agricultural research, isfull account taken of needs of sniall

farmers;
 

(2) 	 [1043 for population planning orhealth; if so, extent to which
 
activity extends low-cost, integrated

delivery systems 
tu provide healt1
 
and family planning services,
 
especially to 
rural areas and poor;
 

(3)[105] for education, public administration, or human resources
 
development; if so, extent to which
 
activity strengthens nonformal
 
education, makes formal education
 
more relevant, especially for rural
 
families and urban poor, or
 
strengthens management capability

of institutions enabling the poor to
participate in development;
 

(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 voluntary, or regional and inter
national development, organizations;
 

(b) to help alleviate energy problem;
 

(c) research into, and evaluation of,

economic development processes and
 
techniques;
 

(d) reconstruction after natural or
 
manmade disaster;
 

(e) for special development problem,

and to enable proper utilization of

?arlier U.S. infrastructure, etc.,
 
assistance;
 

() 
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 social develooment.
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(5) (107) by grants for coordinated
 
private effort to develop and

disseminate intermejiate technologies

appropriate for developing countries.
 

C. FAA Sec. Se._208(e). Is thereciplent country wili.ig to contribute
funds to the project, aid in what manner
has or will it provide issurances that it
will provide at least 2.;: 
of the Costs of
the program, project, o- activity with
respect to 
which the as::istance is to be
furnished (or has the litter cost-sharing

requirement been waived for a "relatively

least-developed" countr')?
 

d. FAA Sec. llO(b). 
 W'll grant capital
assistance be disbursed for project over
 more than 3 years? 
 If ,:o,has justifi
cation satisfactory to Congress been made,

and efforts for other financing?
 

e. FAA Sec. 207
; Sec. 113, Fxtent to
which assistance rerects appropriate

emphasis on; 
(1)encourging development

of democratic, economic, political, 
and
social institutions; 
(2) self-help in
meeting the country's fcad needs; (3)
improving availability of trained worker
power in the country; (4) proprmS

designed to meet the country's health
needs; (5) other important areas of

economic, political, and social development, including industry; free labor

uninn' cooperatives, and Voluntary


transportation and communia
.ning and public administration;
ur., aevelopent, and modernization of
existing laws; or 
(6) integrating women


into the recipient country's national
 
economy.
 

f. FAA Sec. 281(b). Describe extent to
whic program recognizes the particular

needs, desires, and capacities of the

people of the country; utilizes the

country's intellectual resources to
encourage institutional 
development;

and supports civic education and training
in skills required for effective participation in governmental and political

processes essential 
to self-government.
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g. FAA Sec. 201(b)(2)-(4) and 8 Sec. 
the actvlty give reascnaoie promise of 
contributing to the develooment: ofeconomic resources, or tu tie increase of 
productive c pacitez Inr -lf-S.staining
economic growth; or of educational orother institutions cirected toward-social
progress? Is it related to and consis
tent with other developoaent activities,
and will it contribute to realizable 
long-range objectives? And does projectpaper provioe inforration and conclus;on 
on an activity's Pn..ncmnic and technical 
soundness? 

h. FAA Sec. 201<b(6) ; Sec . 21a , (61Information and conclusion on possile
effects of the assistance on U.S. economy,
with 9pecial referercr. to areas of sub
stantial labor surplus, and extent towhich U.S. Commodities and assistance 
are furnished in a !L-nner consistent withimproving or safeguarding the U.S. balance.
of-payments position. 

2. Develooment Assistance Project Criteria 

a. FAA Sec. 201 bl(l). Information 
and conc usion on aval ability of financ
ig from other frE-world sources,
including private sources within U.S. 

Not Applicable. 

b. FAASec. 201()(2' 201(d). I nformation and conclsion on(1apacity ofthe country co repay the loan, includingreascr uteness of repayment prospects,
and (2) reasonableness and legality
(under laws of country and U.S.) oflending anr relending terms of the loan. 

_,c. FAA Sec. 20e). If loan is notrade pursuant to a multilateral plan,
and tne amount of the loan exceeds$100,00-,. has country submitted to AID 
an application for such funds together
with assurances to indicate that fundsWill be used in an economically and
technically sound iranne, ? 

d. FAA Sec. 20l(). Does project paper
describe how project will promote the
country's economic development takinginto account the country's human and 
material resources requirements andrelationship between ultimate objectives
of the project and overall economic
development? 

* 
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a. FAA Sec. ?C2(a). Total amount of
 
mof ey under loan whli,:isgoing directly
 
to private en:erc:,is, is going to
 
intermediate credit 
.nstitutions or
 
other borrowers for ise by private
 
enterprise, is being used to finance
 
imports from private sources, or is
 
otherwise being used 
to finance procure
ments from private sources?
 

f. FAA Sec. 520(d). Ifassistance is
 
for any -rctlv which will
"terprlse 

compete in the U.S. witn U.S. enterprise,

Is there an agreement by the recipient


._Cou~ntry to prevent export 
to the U.S. of
 
more than 20 of the enterprise's annual
 
production during the life of the loan?
 

3. Przoct Criri7 4ssls f Security This assistance will promoteSuoocrzir; 4-sts~nce
 

FAA. Sec. 531. How will this assistance economic and political stability by increasing the quantity
support promote economic or political
.stabi l ity? and efficiency of electric power
a d e f c e c
sb ?di-stributed f e e t i
ii Egypt's major o e
 
4. Additional Criteria for Alliance for urban centers.
 

Prooress 

[Note: Alliance for Progress projects. Not Applicable.

should add the following two items to a
 
project checklist.]
 

a. FAA Sec. 251(b) 1), -(F). Does
 
assistance tao. into 
account principles

6f the Azt of Socota and the Charter of
Punta del Este; and to what extent will
 
the activity contribute to the ecanomic
 
or political integration of Latin
 
America?
 

b. FAA Sec. 251(j(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
 
Coanmittee for the Alliance for Prooress

(now "CEPCIES," the Permanent Executive
 
Conmittee of the OAS) in its annual
 
review of national development activities?
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6C(3) - STANDARD ITEM C:ECKLIST 

Listed below 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 (aswhere certain uses of funds are permitted, but other uses not).
 

These items are arranged under the 	general headiros of (A) Procurement, (B) Construction, and 
(C) Other Restrictions.
 

I. 	Procurement
 

I. 
FAA 	Sec. 602. Are there arrangemets to Procurement of goods and
"ermit U.s. small business to participate services will be pursuantequitably in the furnibhinn of goods and 
to 

services financed? 
 established A.I.D. regulations.
 
2. FAA Sec. 604(j). Will all commodity
 

procurement Financed b, from the U.S.
 
except as otherwise determined by the 
 Yes.
 
Presideit or under delagation from him?
 

3. 	FAA Sec. 604(d). If t7e cooperating 
 Yes.
 
country discriminate; against U.S.
 
marine insurance compcnies, will agree
ment require that marine insurance be
 
placed in the U.S. or commodities
 
financed?
 

4. 	FAA Sec. 604(e). If offshore procure
ment of agricultural comrodity or There will be no such procurement.

groduct is to be financed, is there
 
provision against such procurement when
 
the domestic price of such coriodity is
 
less than pariLy?
 

5. 	FAA Sec. 6C(a). Will U.S. Government
 
excess 
personal property be utilized 	 Consideration will be given to
wherever practicable in lieu of the 
 the use of excess property when
procurement of ne items? 
 practical.
 

6.. 	 1HA Sec. 901(b.. (a) Compliance with 
requirement tna t at least SO per centimn Yes.
 
of the gross tonnace of cormodities
 
(computed separately for dry bulk
 
carriers, dry cargo liners, and 
 tankers)
financed shall be transported on privately
 
owned U.S.-flag cormmercial vessels to the
 
extent that such vessels are available
 
at fair and reasonable rates.
 

7. 	FAA Sec. 21. If technical assistance

is financed, will such assistance be fur-
 Technical assistance, to the
nished to the fullest extent practicable greatest extent prastical, will
 
as goods and professional and other be from private enterprise n a

services from private enterprise on a
 
contract basis? If the facilities of 
 contract basis.
 
other Federal agencies will be utilized,
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are they particularl suitable, not
 
COFltitive with priate enterprise,
 
and made avatlable wthout undue inter
ference with domestit proorains? 

8. 	International Air Trinsrort. Fair
 
Competitive Practice. ct" 1974Y
 

If air transportation of persons or
 
property is financed on grant basis, will
 
provision be maae th it U.S.-tlag carriers
 
will be utilized to .he extent suCh
 
service is available.
 

B. 	 Constructicn 

1. 	FAA Sec. 601(d). If a capital (e.g.,

ccnstruction,! project., are engineering Yes.
 
and professional sz-,ices of U.S. firms
 
and their affiliates to be used to the
 
maximum extent consi,,tert with the
 
national interest?
 

2. 	FAA Sec. 611(c). If contracts for Yes.
 
construction are to Ce 'inanced, will
 
they be let on . com-etitive basis to
 
maximum extent pract,,able?
 

3. 	 FAA Sec. 620(k). If for construction Not Applicable.

cf proauctive enterprise, will aggregate
 
value of assistance to be furnished by

the 	U.S. not exr'ed 41"10 million?
 

C. 	Other Restrictions
 

1. 	FAA Se. 22(d). If development loan, Not Applicable.

is interest rate at least 2% per annum
 
during grace period and at least 3' per
 
annum thereafter? 

2. 	 FAA Sec. 301(d). If fund is established Not Applicable.

solely uy U.S. contributions and adminis
tered by an international orqanization,
 
does Comptroller General have audit
 
rights?
 

3. 	FAA Sec. 620(h). Do arrangements
preclude pro.,,oting or assisting the The Loan Agreement will so
foreign aid projects or activities of stipulate.
Comrnunist-Bloc countries, contrary to 
the 	best interests of the U.S.?
 

4. 	 FAA Sec. 36(i). Is financing not per
mitted to be used, without waiver, for . Financing is not permitted to
purchase, long-term lease, or exchange ..be 	used for such purposes.
of motor vehicle manufactured outside
 
the U.S. or guaranty of such transaction?
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5. Will arrangements preclude use of 

financing: 

a. FAA Sec. 114. to pay for performance 

Of abortions ur u ii'uLvate or coerce 
persons to practice abortions? 

Yes. 

b. FAA Sec. 620(n'. to -ompensate 
owners for expropriatei nationalized 
property? 

Yes. 

c. FAA Sec. 660. to finance police 
training or other law enforcement 
assistance, except for narcotics 
programs? 

Yes. 

d. FAA Sec. 662. for CIA activities? Yes. 
0. APD. Sec. 103. to pay pensions, etc., 
for military personnell Yes. 
f. Aoo.'Sec. 106. 
mentss 

to ay U.N. assess- Yes. 

g. Aop. Sec. 107. to carry out provi
sions of FAA Sctions 09(d) and 251(h)? 
(transfer to rultilateral organization 
for lending). 

Yes. 

h. Ano. Sec. 501. to be used for 
pubicicty or prcpaganda purposes 
within U.S. not authorized by Congress? 

Yes. 
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S00e of Services b_ the Consultant 
The Ccnsultantes services shall be provided in two phases.phases shall These
include but not be 14mited to the following:
 
A. Phs 

1. Review 
of all pertinent diagrams, plans and reports on
the existing sutransmission
in the and distributionabove-mentioned systemscities,available togetherinformation with allon planned rehabilitationexpansions andof the systems. .
 
Review 
 and analysis of baseemployed to project data- and methodologyand
loads forecast-- domestic,. futurecommercial,public industrialas to magnitude and i and 
areas. ocation within the s tudy 
Review and analysis off currentlypolicies, usedapproaches, system planning:* techniquesconstruction and and standards,maintenance methods and practices,equipment types and specifications. and 

Examination and analysisbut not of the systemshe limited shall includeto the following andaspectsfeatures:
 

a. Determine adequacy 
of existing
subtransmnission 66 kV and 33 kV
systems, using
circuit and load flow, shortstability studies as required.
b. Determine adequacy

voltages of existing distribution systemfor the primary voltage in longer rangedevelopment.
 
C. Determine the feasibility 
of adapting existing
33 kV to'dist.Libution. 

d. Determine present distribution losses. 
e. Determine appropriateness of substationlength sizing,of primary feedersinterconnection and degreeto ofensure reliability witheconomy.
 
f. Determine relative economicspractice .of the. existingof us.ng , kioskstransformers (distributionand primary and secondary switchingin single enclosure).. 
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* Develop* concept for singlefacilities. phase distribution
 

5. Familiarize himself through
Of Pertinent field inspection and reviewreports with theservice performance of'the 

physical condition andexisting subtransdistribution systems. andmission and
 
6. 
 Review 
and assess the-existing capability andof the BEA, capacit7RA and others relative
of rehabilitation and to accomplishment

system 
expansion 
work* and a
 
similar assessment of existing capabilities relative to
system maintenance and repair.


7. Prepare 
and submit 
 to the
months EEA, not later than fourafter the effectivereport presenting date of his contract, a
recommendations 
 findings, analyses, conclusions and
relative
expansion to rehabilitation
of the systems andreport in theshall Sudy areas.set forth Thethose policies,
methods, techniques, standards, practices and equ4pmenttypes recommended 
procedures,
 

systems for use in planningrehabilitation and expansion. the subject
Alternatives to

existing Policies, procedures, practices and
shall be recommended in the -interestof system economy,
efficiency and reliability 

equipment
 

shall form as required.the basis The reportfor Confsultant/EEA discussions and

subsequent decisions by the BEA regarding the Policies,
procedures 
and practices
rehabilitation to be employedand expansion in system
referred planning. (Hereinto as "Planning Parameters. ,,) 

B. Phase II 
1. Upon determination 


parameters, by EEA of above-cited 
planning

plans for 

prepare phased rehabilitation and expansion
the study 
areas
demands through year 1982 and 
designed 
to meet market 

range compatible
system development with longer
plans.

include The plans shallfor each phase: 
a. Diagrams, 
 plans 
and maps
improvements, of required 
system.
supplemented


descriptions 'by narrative
as required 
to 
 fully Identify and
detail such improvements.
 

b. A work plan and
required work based on the 

Schedule for accomplishing the
of existing
the LEA capabilities
and 
 REA. 
 Recommendations 
for
 

-I<.
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construction and installation work by othersbe made if required. 
will 

c. List of required equipment, cables and materials
to complete the work, together with list of needed
testing, 
 installa tion
equipment. and maintenance/repair
Spare parts recommendations
presented. shall be
Equipment and materials available from
local (Egyptian)' - markets shall
identified. be clearly
.
 
2. 
 Twenty copies of the initial draft of the plan shall be
submitted for EXA review 
not later 
than
after EEA six months
determination of planning parameters. 
Five
copies shall be furnished to USAD/Cairo.

3. 
 A final 
 report presenting 
all study activities,
analyses, findings, -conclusions,


planning recommendations
parameters and
employed, together with the final
system plan, shall be submitted not later than 30
after 
EEA approval days
of the initial draft of the plan.
Twenty copies of the final report shall be submitted to
EEA and five copies to USAID/Cairo.
 

Sunalemental Services
 

The 
'services described

only the Phase I and Phase 

in 
i 

the Scope of services ahove required

two Provincial Cities. 

Studies for Cairo, Alexandria, and
Subsequently,
requested to furnish, under thisi 
the Consultant 


Contract, was
 
certain 
incremental
services as described in the sections which follow;


1. 
 Phase I Studies 
 to" '.
distribution/subtransmission be made of the
 
provincial systems in nine additional
cities. 
The studies for these nine cities,
performed on behalf of IBRD, shall correspond in
objectives 
to their
those 'for the Scope I services for the
cities of Cairo, Alexandria and
Cities the two Provicincial
as described 
on page

Terms of Reference, and will 

2 of 4 of the original
include thepreparation of
a Report as 
specified therein.
 

2. The objective

determine of' the, Phase I 'S I"Studiesthe general requir'ements is tofor equipment 
and
materials required to accomplish the rehabilitation and
expansion 
 programs 
recommended* in
Phase II Reports. Detailed 

the Phase I and
information 
on-equipment
and materials would not be required for preparation 
 of
 



3. 

4. 


5. 

6. 
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the Repzrts; however, due todescribed the additionalin servicesParagraph 3 below,prepare the Consultantmore detailed willinformation On equipmentmaterials required. and ,. 
The Consultant will prepare Contractprocurement Documentsof equipme 4t forand materialsand expanding for upgradin;the distribution systemsAlexandria, and two Provincial Cities; 

for Cairo, 
prequalifying assistpotential EEA iibidders;
issuance assist EBAof the in theinvitationsevaluating to bid; assistthe bids, inand then submit recommendations
for award of each contract for the supply of equipmentand/or materials.
 
EEA requires 
 equipment

distribution for direct burialsystem cables of
Cities. The in tlie Suez Canal ZoneConsuliant will
specifications which will be used by EEA 

prepare brief 
the purchase for effectingof the required equipment. 
EEA does not have .: vehicles necessaryConsultant's long term field staff to carry 

for the 
work. The Consultant out theiris requestedvehicles, using, the 

tt purchase tenAID Grant funds.will solicit The Consultantbids for 
vehicles
guidelines in accordance with
furnished' by 
EEApurchase, and approved
and arrange by AID,
for shipping
Alexandria, all the vehicles to
to be' accomplished
dispatch with speed
in order that.the cost oz and 
rental-of vehicles
in Egypt for accomplishing the Phase I work be held
a minimum. to
o s 
 t Pk
 

It is 
 imperative 
that preparation 
of. reasonable
estimates of capital expenditures for the
equipment Purchase
and materials of
to accowplish 
distributionsystem rehabilitation and expansion be made as early as
Possible. 
 These cost estimates are to be furnished to
USAID by August 31, 
1977 for their use in 
preparing 
a
 
equipment and 

Project Paper Document to justify a loan for Purchasing
materials 
for
Shibin el . .Kom and 

the Cairo, Alexandria,Beni Suef electric distribution
.Systems. 
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- LOAD FORECASTING 

Methods presently used for load forecasting should
 

be updated and augmented with the Distribution Energy
 
Management (DEM) computer program which can be utilized
 

both for short term (5 years) and long 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 locations
 

(3) subtransmission requirements
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(4) location and size of distribution feeders
 
(5) system c; *struction schedules
 

(6) time to expand substations
 

(7) voltage regulation schemes
 

(8) method of substation load transfer
 

Basic information for such a study will be obtained
 
from the various ministries concerned with land usage and
 
the associated expanding industrial, commercial and res
idential demands for electrical energy.
 

Such information properly programmed into the DEM
 
planning module can be utilized to determine necessary
 
system requirements. 
 This will be done in Phase II 
to
 
enable proper ma.. 
 Lals and equipment to be specified,
 
ordered and purchased for a planned rehabilitation and
 
expansion program.
 

- SYSTEM PLANNING
 

Recommendations point out the need for: 
 long
 
range planning and intermediate planning on a 150% to 400%
 
load-level-increase 
basis; yearly system load reviews;
 
more extensive demand metering; preparation of suitable
 
geographic-plan maps; and economic planning comparisons
 
onf a yearly and long range term basis.
 

- CONSTRUCTION STANDARDS 

Existing construction standards were reviewed as 



101 

ANNEX G
 
Page 3 of 13
 

to 
their general content and completeness.
 

It is recommended that:
 

a) 	System Standards and Codes be established
 

by a committee especially appointed to
 
generate and maintain a complete set of
 
such documents, updated on a yearly basis.
 

b) A form cf National Electrical Code be
 

adopted and enforced.
 

C) A general Electrical Safety Code be for

mulated and made enforceable.
 

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 operations 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 required 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 qualified

employees and to generate worker interest in advancement
 
through training programs, once 
these programs have been
 
properly implemented into the work system. 
This is a
 
management problem requiring considerable thought and
 
planning as 
it may necessitate a broad revision of existing
 

policies.
 

- EQUIPMENT TYPES AD SPECIFICATIONS
 

It is noted that there is 
a wide variety of foreign

equipment of diverse ratings presently installed in the
 
existing system. 
Studies of available technical specifi
cations indicate a need for the development of a more in
tegrated set of these specifications, using precise elec
trical and physical parameters to describe_ 
the equipment
 
Froperly and thus allow a more definitive bid analysis,

better purchase control, and greater selectivity of
 
materials and equipment.
 

- ADEQUACY AND PHYSICAL CONDITION OF EXISTING
 

66KVAND 33 KV SYSTEMS
 

Investigations and studies of Cairo, Alexandria,
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Beni Suef, and Shibin ElKom Pertaining to the subectsystes have 
 been made ard analyzed.
Similar Eachgeneral area has
characteristic,
 

Sities and problems peculiar unto themselves. 

Information 

was gathered and developed 
for each
system area and includes: 

1) Circuit breaker ampacity and rupture
 

capacity
 

2) Transformer siZing and loading charac

teristics
 

3) Conductor 
sizing and ampacity ratings
 

4) Circuit loading
 

5) Fault levels and occurrences
 

6) Voltage regulation
 

7) System protection 

8) System Physical condition
 

Recommendations 

suggest:
 

1) The need for additional transformer 
capacity 

at Beni Suef.
 
2) 
Fault levels and circuit breaker 
rupture
 

capacities 
be reviewed.
 
3) The replacement 

or modification 
of some
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circuit breakers to obtain greater inter
rupting capacities.
 

4) Re-evaluation 
of system operating 
con

figurations.
 

5) 
The need for some 
additional relaying.
 

- DISTRIBUTION SUBSTATIONS
 
The configurations 


and design of existing substations
were evaluated for adequacy and physical condition.
 
Based on 
the studies made, it is recommended that:
 

1) 
Circuit breaker ratings be upgraded 
as
 
required by future system planning.
 

2} Spare part supplies be improved. 

3) Transformers 
with forced-cooled 
ratings
 
and dual primary voltages be considered.
 

4) 
Certain metering and relaying be added.
 
5) 
Emergency loading practices of transformers
 

be reviewed.
 

6) 
On-load tap changers be provided for new
 
distribution 
substation transformers.
 

7) 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 metering 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 is discussed along with the possible fea
sibility and need to 
 raise this level.
 

it is recommended that 11 
 kV continue to be the
 
system standard. However, during the Phase II 
 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 variousll 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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nature will become available which will allow a more
detailed, overall system loss analysis to be made.
 

- ADEQUACY AN PHYSICAL COnrITION OF THE 
11 KV DISTRIBUTION 
SYSTEM
 

Because of the complexity and extent of the 11 kV
distribution 
system in Cairo, Alexandria, Shibin El-Kom
and Beni Suef, considerable 
time and attention 
were given
to these areas to determine system and voltage adequacy

and system physical condition.
 

Appendi 
C contains sample calculations 
and tabulated results of voltage drop, ampacity and load flow.
When all 
system parajIeters 
are evaluated, it is demonstrated that the existlg 11 kV system is adequate for
the present and for some 
time in the future.
 
However, 
as in any utility system, there is a
need for consideration 
of system improvements 
to be made
when it is being expanded because of load growth and
when it is being renewed-because 


of system deterioration
 
caused by aging and use.
 

Recommendations 

include:
 

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

replacement of existing PILC cables as
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2) 

they become obsolete or as circuit 

studies ineicate cable rerouting. 

Consideration of Pad-Mount type equip

ment for new installations. 

3) Replacement of inadequate or out-dated 

kiosks. 

4) System power factor improvement. 

5) Consideration of overhead systems in 

certain areas. 

6) Improved system earthing. 

7) Elimination of unnecessary distribution 

points.
 

8) Consideration of installation of conduit
 

in certain areas.
 

- LOW TENSION DISTRBUTION 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 and rehabilitation of those portions
 
of the system requiring attention because of age-deteri
oration or faulty installation practices. 
Other recom
mendations include:
 

1) 	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 and Shibin El-Kom.
 

- ADEQUACY OF INTERCONNECTIONS
 

Interconnection adequacy was considered for the
 
subtransmission system, substations and distribution points.
 

It is recommended that consideration be given
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the eliminationto 
of any medium tension cable runs havingextensive redundancy and that an investigation 
in theuse of throw-over 3chemes for medium tension circuits
 

be conducted.
 

- USE OF KIOSKS
 

A rather extensive study of kiosks as to 
type,
application, and function was carried out because the
kiosk is a basic building block in the distribution
 
system family of parameters.
 

Recommendations 

include:
 

1) Standardization 

of basic component parts
 

and construction practices.
 

2) The addition of metering in kionks.
 

3) The use, in applicable installations, 
of
 
Pad-Mounts.
 

4) 
The rehabilitation 
of kiosks that because
 
of age or lack of proper maintenance 
are
 
in need of repair.
 

5) Improved safely requirements.
 

6) 
Using overhead transformers in certain areas.
 

- SINGLE PHASE DISTRIBUTION
 

A study presentation 
was conducted td demonstrate
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the differences between single and three-phase systems.
The primary intent was 
to show that in many areas the
application of the single-phase 
concept offers definite
 
economic advantages.
 

It is recommended that Shibin El-Kom and Beni Suef
be rehabilitated by installing 
a three-phase overhead
 
system and using the cingle-phase 
concept; and that
consideration be given in Phase II to the analysis of
this type installation for use 
in other areas.
 

- MEDIUM TENSION SYSTEM PROTECTION
 
A review of the medium tension distribution 
system


relaying scheme was conducted to check adequacy of such
protection 
as offered by the existing relays.
 

Based upon this study are the following recommendations.
 

1) 
More relay coordination studies for each
 
part of the systemshould be made. 

2) 
Reverse eartb-fault-relays 

should be
 

,installed 
on all distribution point incoming
 
feeder circuit breakers.
 

3) Consideration should be given to the ap
plication of very-inverse-time 


overcurrent
 
relays 
to overcome the problems of cold
 
load pick-up.
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4) Study use of automatic sectionalizing
 

equipment. 

5) Employ fault indicators. 

6) Eliminate distribution points to reduce 
amount of relay time delay. 
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SumarY of Law Establishin_ EA 
1. 
 Law No. 12 of 1976 establishing "The Egyptian Electric Power
 
Authority" 
was ratified by the People's Assembly on Jaiuary 18, 1976.
 
Legal Existence 


-"
 

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

Functions
 

3. EZA's functiotu are: .... 
• 

(a) Implementing generation' .transmission and distribution Projects.(b) Management, operation and maintenance of Y:ower stations.(c) Regulation of loads on mainthe networks throughout- Egypt.(d) Distribution and sale of electric power throughout 
Egypt.

(e) Studies and Research.
 

Capitaand Sources of Funds
 

4. 
 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 proceeds of sales of electricity, Government subsidies, funds appropriated by the State, proceeds of works and service3, Government loans, credit facilities, donations and grants.
 

Budget
 

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.
 

Interest Rates on Government Loa :. 
6. The Council of Ministers sets the interest rate on Government loans. 

Capacityto Contract
 

7. 
 The Authority can enter into contracts with individual companies,.banks and '.z:2 and foreign organizations for purposes for which it
was

establ.qh.d. 
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Importation of Goods
 

8. .he Authority.can,izport its requirements without permits or restrictionA by laws and regulations 'g6verning importation or foreigcurrency.Imports for its .projects are exempt from customs duties and taxes.
 

Board of Directors 
 .
 

9. The Chaiiman and h 
 saary"are determined by Republic 
 decree.
Members of the Board are appointed b,Order of the Prime Minister on the
recommendation of the Minister of Electricty and Energy. 
The Board is re,Ionsible for the management of the Authority's affairs. It approves the&uthority's regulatory structure and prepares electricity tariff proposalswhich are approved by the Higher Council of the Ministry of Electricity and
Energy and the Council of Ministers.
 

The Board also has the discreiion to: 

(a) Approve the Authority's dr&A''annual budget and balance sheet.
(b) Make budget transfers from...one item to another,

(c) Lay down the Authority's internal regulations.
(d) Frame perso el- allowances. .,,,"
(e) Propose contrac'ting for loans" 
 -(f) Accept donationa:and grants.- ; .- ajs4 . T,(g) Review.progress and financial reports.
h' Review any items submitted.,by the Chairman or the Minister. 

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 writingwithin 30:days.
 

Chairman 
*";""
 

11. The Chairman's duties include:
 

(a) 
Execution of the.,Board's -resolutions.
 

(b) Managing the Authority. . 
(c) Supplying the Minister and.State bodies with information
 

they request. .
 ..

(d) Representing the Authority in the courts.
 

Statutes
 

12. The Authority's statutes arc to be issued within 6 months of thedate of publicatiov. of this law in the. official gazette. They will take
 
into consideration
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(a) 	Linking wages to productivity. 

(b) 	M ximum pay scales related to Government's civil servants.
 

(c) Incentive bonuses and allowances should not be greater than 

doubla the salaries set. 

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

exceed the(e) 	 Travelling allowances and expenses should not 

actual expenses incurred.
 

(f) 	Adoption of the rules of the,standvrd accounting system.
 

(S) 	Direct operations should only be entrusted to foreign firms 
of the Minister.or international experts with the approval 

(h) 	The most up-to-data 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 Preliminary Recom endations 
of Power Sector Survey _L/ by Sanderson & Porter. Inc.
 

L. Introduction
 

1.01 The next several pages present a summary of thePhase I of the findings duringPower Sector Survey. There are two, however, whichsidered to are conbe of particularly outstanding significance since they possess
potentials for great benefits to Egypt's economy for years to come. Onethese relates ofto the use of associated natural gas which is now being flaredin the Gulf of Suez area and the other to the full utilization if the hydroelectric potential of the Nile. Each of these has the potential for savings
of many millions of Egyptian pounds for many years in the future. Bothdiscussed arebelow and in greater detail in other sections of the report. 

2. Power Sector Energy Policy
 

2.01 
 Egypt's principal indigenous energy-resources are hydropower,

natural gas, and oil. 

2.02 EEA's energy policy should be directed towards harnessing asrapidly as possible two energy sources where there now is undesirable waste the additional hydroelectric potential of the Nile and the associated naturalgas now being flared in the Gulf of Suez oil fields. Afterward other natural
gas resources 
can be used to 

position in world trade. 

free more oil for export and improve Egypt's

National planning over at 
least the nextshould be based on 20 yearsthe use 
of gas resources to supply domestic needs, leaving


oil available for export.
 

2.03 To assure optimum use-
of Egypt's er.ergy resources, it is important
that EEA work closely with the Ministries of Irrigation, Petroleum, and
Industry. Better coordination between the Ministries and their planning
groups at the working level is essential. EEA's planning staff will haveto be strengthened to accomplish the needed results. 

2. 04 Fuel pricing policies should be examined carefully and choicesof production methods between high and low energy technologies available
to some industries 
can be of major importance to 
the Nation's economy.
 

_./ 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 prnducing 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 economics of supplying large prospective power system loads is needed.
 
2.07 There may be opportunities for beneficial international coooperatic.between Egypt and several other countries in North Africa and the Middle East
who are involved in extensive energy re3ource 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 is over-organized in some areas and understaffeda serious need in others withfor qualified personnel to whomsibilities some of the managementnow assumed by a relatively small number 

respon
of top officials can bedelegated.
 

3.03 
 EEA management realizes the existing personnel problems but is
handicapped by serious shortages of qualified personnel, losses of capable
people to other organizations both within and outside Egypt, and regulations
governing employment, salaries, and promotions.
 
3.04 
 It is recommended that
be organized to 

an effective management development programassist in solving some ofEEA's top management is staffed 
the existing personnel problems.by a highly qualifiedresponsibilities group dedicatedof developing the to theirelectric powerneed substantial assistance resources of Egypt, but manyin order to relieve them of overb,,rdening workloads now prevailing.
 

3.05 

of 

The total number of EEA employees is extraordinarily large
the electric system as in termscompared to electric utilities in some other countries.
 

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 Projects Sector and the Operations
Secror should be reviewed in terms of responsibilities and organizational
needs.
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4. System Operations
 

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 conversion of some of the thermal plants from oil to
 
natural gas.
 

4.02 Housekeeping practices should be improved at a number of stations
 
to reduce fire and safety hazards, improve general appearance, and perhaps
 
produce better 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 is recommended. 

4.05 Establishment of a strong technically oriented central relay, 
instrument, and meter laboratory to supplement the existing zone arrangements
is recommended. It 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,
future requirements, or related questions. This is a commendable practice 
and it is recommended that it be adopted in other areas where not already 
used. Communication between EEA and its customers and with other governmental

organizations is often a problem and concered efforts to improve communica
tions both internally and externally would be helpful 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 is less significant than it may be in the .future.
 

4.09 More thorough analysis of power system interruptions is recommended 
with a view to improving s; r' m coordnatior performance, and reliability. 

4.10 A number of independent small generating units are still being
 
installed at industrial plants in Egypt. Every effort should be made to
 
meet usual custom. :.,ervice requirements through service from the Unified 
Power System and c :rb the prolife;ation of small units. 
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4. 11 Cooling towers now under construction at Karmouz station should be
completed before the hot weather season ofcapacity 1977 so that more of the plant'swill be usable 
to meet next year's load requirements.
 
4.12 
 Inventorier of spare parts on hand and those needed for maintenance
stock are 
recommended. 
 Also spe"ial requirements to
equipment to restore inoperable
service should be identified in order to
as facilitate decisions
to whether such equipment will be returned to 
use or permanently retired
 
4.13 
 Shortages of appropriate tools and maintenance equipment have L2
.
reported in some locations and an inventory of these needs is recommended.
 
4.14 
 It is suggested that each Power Station and Network Director be
invited to 
submit a resume of outstanding needs in his area of responsibill
in order that a determination of overall needs and relative priorities can LL
made.
 

5. SystemPLannina
 

5.01 
 Appointment of a System Planning Engineer to the initial Power SecLu:Survey Team was delayed four-and-e-half months because of funding limitation.Consequently the System Planning aspects of the Survey largely remain to be
developed later in the course of the survey work, and the correspond~g
section of this report is limited to general observations and comments.
 
5.02 
 A relatively large number of new generating units is already committed or anticipated in the 
near future. 
A comprehensive study of future system
plans is recommended to 
assure adequate coordination between these unit additions 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 power 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
 
5.04 
 EEA needs a capable engineering section to do long-range planning
and develop an orderlv system expansion program for meeting future load
growth requirements.
 

5.05 
 An adequate loac 

oped 

eporting and forecasting system should be develto 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.
of such capacity seems The usefulness
promising and any work to accomplish it should be
included in the projects for rehabilitation and improvement of the existing
civil works.
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6. Distribution
 
6.01 
 The Pover Sector Survey Team's responsibility with respect to dis
tribution systema 
and problems is
with discribution studies which are 

limited to coordination of 
the Power Survey
ordination will to be carried out separately. 
 Such cobe made with the studies planned for Cairo, Alexandria and

two other provincial capitals and expected to be started in 1977.
 
7. Accountinr 
and Finance
 
7.01 
 The national standard accounting system, by which EEA isshould be supplemented by accounting practices adapted especially to public 
utility operations in oader to 

now limltPj 
improve cost control and management information
7.02 


parisons 
The Operating Budget should be subdivided for more significant comwith actual results, and emphasis should be given to controllable
exenses.
 

7.03 
 Headquarters should exercise stronger leadership in coordination and
 
supervision of Zonal accounting practices, and eliminate bottlenecks delaying
prompt reporting of accounting and cost data.
 
7.04 
 Financial reports should be made more useful to operating management.
7.05 
 Supplementary Management Information reports 5hould be expanded to
 
meet needs of operating management and provide performance indicrtors for key
management functions, not limited to technical functions.
 
7.06 
 Commercial operations should recognize the need for marketing and
 
customer relations, 
 especially services for large industrial consumersprospectivE and forconsumers. 
7.07 
 Revenue analysis should be reinforced to develop more complete

analysis of consumption patterns for revenue forecasting and tariff planning.
7.08 
 Mechanization of commercial accounting should be coordinaced on
 
system-wide basis for eventual integration with other data processing requirements in large volume.
 
7.09 
 Long overdue delinquent accounts should be settled as quickly as
 
possible and management of collections strengieued in order Po minimize
delinquencies in all categories.

7.10 Cost analysis and reporting should be standardized and given higher

priority, so that significant resulcs can be made available in time for effective follow-up.
 
7.11 
 Losses of energy not billed should be analyzed at all levels and
avoidable losses minimized especially at distribution levels.
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7.12 
 Fixed asset property accounting records should be improved, possiblr
requiring a phiysical inventory for transfers of properties and determination
.of a base for measuring return.
 

7.13 
 Planning should be started for uniform coding and eventual computerization of largt volume processing functions, already begun in several

isolated cases.
 

7.14 
 Performance measurement factors should be developed as a guide fo:
management at all levels.
 

8. Tariffs
 

8.01 
 The marginal cost of producing electric energy should provide the
basis for establishing EEA's electricity tariffs, and the calculation of ma:-.
ginal cost should include not only the total costs of facilities including
financing charges but should take into account also 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 embodied
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
planning liaison with regard to large prospective loads, total costs of supply
including transmission, conditions of service, and other relevant factors.
 
8.03 
 EEA's cost estimating guidelines require it to take into account all
costs, depreciation and actual interest payments on loans, plus a return of
three percent on the value of its i~nvested capital. 
 If assets are undervalue.,
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 EEA's assets at LE 420 million, equivalent to $630 million at
today's "parallel market" exchange rate. 
 Replacement value of EEA's 3845 MWgenerating capacity plus transmission and distribution systems might approximate $4 billion. I/ 

8.04 
 EEA receives residual fuel oil (and natural gas) not at oil's export
price Or "opportunity cost" of $60 per metric ton but at a subsidized price
equivalent to $11.25 per ton at the "prallel market" exchange rate of LE 1.00
equals $1.50. 

ec
 

I/ 
This figure represents the opinion of the consultant and not necessarily

that of the Bank.
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An8.05 exmple Calati~on based on cuTetConacruction 	 estimte

duction and operation of A new Z x 	 of conts ocosts of 2.16 	 1.50 hW oerpatsoroU.S. cents/kh for 	 ftathe higher fuel price andcents/kWh 	 1.14for th-, lover. 
8.06 ' s average 	billing race was 9 millimes/kWhvides relacively 	 in 1975. Thislow revenues 	 pro-Furthermore, 	 in terms of replacementcurrent investments 	 values or asset.in new facilitiesIf EA were required to pay 	 will force tariffs upVaritcie export pricestructure would also hava 	

for its fuel oil, the tariffto uuderg a sharp increase. 
8.07 While all consumer sectors areginal economic 	 being charged rates below the mar.cost of producing and'delivering electricity,and greatest disparities are 	 the lowest nc.ments 	 in the industrialshould be considered 	 sector. Appropriate
facilities being added to 

to help support the high marginal costs 
adjust

the UPS 	 of newand toSome of the al-Inum and 	
assure the financial solvencyfertilizer operations 	 of L,.of this report as examples of 	

are analyzed in Section VIIseek 	 the need to reexaminemore equitable bases for power 	
the tariff structures arJsupply to these types of consumers. 

9. Trainino 
9.01 During Phase I of the Powerto accomplish 	 Sector Survey,any significant 	 it has been impossibletraining ofmanagement 	 nacional counterpartspeople with responsibilitles 	 vho are upperttention 	to and work loadsday-to.-day work 	 that preclude muchof the Survey Team.consider whether some changes 	 It is recommended that EMAin assignmentsthrough 	 arework association will be possible during 

desired so that more training
the remainder 

9.02 	
of the project.

It !-s recomended 
faci ities of the 

that ways be explored totechnicaL 	 training.institute better utilize the 
at Cairo Souith station.

9.03 It is recommended
development 	 that short courses for furtherof technical 	 educatioemployees 	 andengineers 	 be organized.within 	 It appears thatexisting employee 	 there aretime instructors 	 ranks who are qualifiedfor courses 	 to serveof this nature. 	 as partcourses 	 Along thefrom local university 	 same line, selectedcurricula 	may offer opportunitiesdevelopment 	 for furtherof interested employees. 

May 1977 
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.~rL.L~) XO 'RUJECTEn GENF-ATI.G CAk'ACTT Of i-Ps9 

POWER STATIONS 
 TABLE 1-5
 
'. Installed Power HegawaLt 
 Maximum Capability in Megawatts
 

2 a Pe e a(Assuming 
 All Generating Units in Service)
 
. 4mO of Station Number and Capacity of Units. Total.1975- 1976 1977. 1978. 1979 198a 1981" 1982 
1983 1984 1985
 

.Cairo West 3 x 87 261 
 150 150 150 150 150 187 224261 261 261 261
South x 60 2Cairo240 180 240 240 240 240 2 0 240 22 10 240 260 21O
 
ElT. 2x30 + 1x20*2x 10 100
CairoNorth 
 75 75 75 75 75 75 75 75 36 36 0 

5. Talka 3 x 12.5 + 3 x 30 127 116 
 116 116 116 1i6 116 116 116 116 116 116
6. Damanhour 2 x 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 oo oo 100 00 OO100 100
18. Karmouz 4 x 16 
 64 30 30 45 %5 45 15 0 0 0 
 0 0
9. Assiut 3 x 30 90 60 90 90 90 90 90 90 90 90 90 
90

10. Suez(Damaged) 4 x 25 1OO ---
 "
 1. Kafr El-Dawar 3 x 110 
 330 ------- ---
 110 220 220 220 330 330 330 330
12. Cairo West 1 x 87 
 87 --------- --- 87 87 87 07 87 87 87
13. Abu ir I 2 x 150 
 300 
 300 300 300 300 300 300
14. Ismailia 2 x 150 
 300- --- --- ---
 --- ------ 300 300 300 300
15. Abu Qir I 2 x 150 
 300 " 
 300 300 300 300- 300
16. Suez I 2 x 150 
 300 --- --- --- --- ---

600 ---- --------------- --------- 300 600 100 
147. New Plant I 2 x 300 

--- --- 300 300 300 00
 
:48. Sidi Krir I lx 600 
 600 
 600

* Total 
 934 1036 1051 1161 1358 1665 
1987 2734 2995 3295 3859
y."
 

COMBUSTION TURBINE STATIONS*
 
1. El-Hax 2 x 14 
 28 12 24 24 24 24 24 24 24 24 24 24
2. Suez I x 17 
 17 17 
 17 17 17 17 17 17 17 17
3. Ismailia I x 23 
 23 23 23 23 23 23 23 23 23
4. Cairo North 1 x 23 23 23 23 23 
 23 23 23 23 23
5. Port Said 2 x 23 
 46 46 . 46 46 46
6. Fayum I x 23 
 23 23 23 23 
 23 23 23 23 23
7. Helwan 
 120 MW Total 
 120 120 120 120 120 120 120 120
8B.'Talka 180 HNj Total 180:! 180 180 180" 180 180 i80 
 180


Total 
 12 41 110 410 410 --410 ;56 456 -456 456 456
 

IIYDRZO STATIONSHigh Dam 12 x 175 
 2100* 4 1-550 17o 1800 2000 2200 2360 2360 2360 2360
Aswan 
 7 x 46 + 2 x 11.5 3450"*) 1 1
 
Total System Capability 
 2477 2711 3271 3568 "075 6 3 5550 5B11 6111 675 

*Winter Ratiruks,

"lydro Capabisity varies as a function 
6f load magnitude and distribution in the UPS network.9001iigh Dam output is usually lisnited to 1750 Mt because units must be removed from service in pairs when undermaintenance due to common penstock arrangements, and one or wore units are consistently out for maintenance.
Aswan capability is 260 M 
due to reduced head after construction of, High Dam.
 



PROJECTED GROWTH OF TOTAL INSTALLED EFFECTIVE GENERATING CAPACITY
MAXIHUI DEMAND AND GENERAD ENERGY 

Installed 
 Maximum Demand 
 Generated energy
effective 

generating Annual
Annual

capacitya Annual load
MW increase G101 increase factor 

1970 b 
 1091

1971 b 68oo 
 71.2
1121 
 2.7 
 7300
1972 b 7.4 
 74.3
1176 4.9
1973 b 7400 
 1.4 
 71.6
1248 6.1
1974 b 7400 0 67.6
1433 14.8 
 8500
1975 b 14.9 
 67.7
1733 20.9 
 9800 15.3
1976 b 6.6
2477 
 1909 10.2 
 1164o
1977 18.8
2711 69.4
2194 14.8
1978 3271 13500 16.o 
 70.3
2470- 12-7 
 15150 
 12.-2
1979 3568 70.0
'2678 
 8.4-"
1980 16750' 
 10.6
4075 71.4
2924 
 9.2
1981 18520 
 10.6
4643 72.1
3192 
 9.2 
 20470
1982 10.5
5550 73.2
3578 12.1. 
 22630
1983 10.6
5811 72.2
4028 12.6 
 25020
1984 10.6
61li 70.9
4518 12.2 
 27660
1985 10.6
6675 69.7
5045 11.7 
 30580 
 1o.6 
 69.2
 

Mfaximum Demand 
 Generated Energy
Compound Rate % 
 Compound Rate%
 
(1952-76) 6 b (!959-76)
1 2 111
(1970-76) 


9 8b (1970-76) 
 94b

(1976-80) 11.2b
(1(1970876

(1981-85) 

11.2 (1976-8o) 12.3
12.1 
 (1981-85) 
10.6
(1976-85) 11.4 (1976-8 ) 11. 3 

a 
 Total installed effective generating capacity
contributions of Aswan Dam and 

= combined
 
igh Dam towards meeting annual
maximum demand + installed and projected effective -capacity
all other plant.(Does not account for shceduled or unscheduled
 

of
 

equipment outages)

b flistorical Data
 

0A 
--t 
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LOAD FORECAST 1976-2000 

Tear Max.oDeyand Enery 
Energy
fGrowth Load Factor 

F 1976 
(MW) 
1909 

(GWH) 
11640 

(Percent) 
18.8 

(Percent) 
69.4 

1977 2192 13500 16.o 70.3 
cc 1978 2470 15150 12.2 70.0 

4< 

. 

1979 

1980 
1981 

2678 

2924 

3192 

16750 

18520 

20470 

10.6 

10.6 

10.5 

71.4 

72.1 

73.2 

1982 3578 22630 1o.6 72.2 
m 1983 

1984 
4028 
4518 

25020 
27660 

10.6 
10.6 

.70.9 
69.7 

2 1985 5045 30580 10.6 69.2 
1986 5527 3360 9.1 68.9 

1987 066 36400 9.1 68.5 

< 
1988 
1989 

6629 
7221 

39710 
42890 

9.1 

8.0 

68.2 

67.8 

S 

a 
0
.j 

1990 

19.91 
1992 

1993 

7834 
8510 
9208 

10032 

46320 
50020 

54030 

58350 

8.0 
8.0 

8.0 

8.0 

67.5 
67.1 

66.8 

66.4 
1994 10884 63020 8.0 66.1 

o 

1995 

1996 

11826 

12794 
68060 

73500 
8.0 

8.0 

65.7 

65.4 
o 1997 

1998 

13941 

15015 

79380 

85100 

8.0 

7.2 

65.o 

64.7 
1999 16197 91230 7.2 64.3 
2000 17395 97790 7.2 64.o 

Compound 
Growth Rate 

Max.Demand Energ 

1952-1976 
1976-1985 
1985-1995 
1976-1995 

1976-2000 

12.6% 
11.4% 
8.9% 

10.1% 

9.6% 

11.9% 
11.3-4 
8.3% 
9.7% 
9.3% 



TABLE 1-4 

COHPARISON OF FCRECASTS OF ENERGY AND MAXIMUM DEMAND 

Sanderson & Porter 
 Nuclear Power Plants 
 International Atomic EnergyYear "Apr. 19(7) 7 n,ieAAuthorit (Nov.:9 6) t oma c E n r

Energy Load Maximum Agency (Sept. 19"'nergy Load(GJW) haximum Energy LoadF(GWh) IlaxICwUMFactor Deuan (GW1) Factor Demand 

1976 
 1 16 40 a 69.4 19o94
 
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 
 20800 
 77.'
2678 3050 19504 71.9 3097
1980 18520 72.4 292j 
 21900 76.9 
 3250 20669 
 71.9 
 328a
1981 20470 
 73.2 
 319 23100 76.4 345Q 22136 '71.9 35161982 22630 72.2 3578 
 27300 76.0 
 !o0 23717 
 70.9 
 3766
1983 25020 70.9 
 4028 28700 75.3 
 4350 25427 69.7 
 4091
1984 27660 69.7 4518 
 30300 75.2 
 46oo 27157 68.8 
 445
1985 30580 69.2 
 5045 32000 75.3 
 4850 29125 67.9 
 4831
 

a Historical Data.
 

." t 



.111 
A-IfP 

MAX XANMCVZ 5UnTF A8IOQI R F e f 
33EV 33Ev33KV ,3'JW{VJA, _____ j, LQWER EGYPT 'ZONE PORT SgJD SLST 

;Ir KAFrR EL SHIS TALHAI 

66KV- -
SIDI EIRIR AJSr' , ' 

T% 
I /OAtIN... .-,-, 

KAFR EL. 
~ OWER 

(* I ZA,,5AZIG 
I----

I ISMAILIA 

AMRIAN ,-,. / I 

ClAO )NTH 

TRIM 

SLSALEX.ZONE "tCAIRO [OF 
C.AIRO WEST 'CAIRO ~ S UE 

'.R VCAIRO WADIf PETRO 

CAIRO 5KV OTH HOFF PIPE LINE 

..6xv_:L
 

-CAIROZONE v EoS,,rN ..----,T,,,..B12 

,, _,_.___.__________,.___.__._.'___,______STATION CANAL ZONEiKAF±
 

UPPER EGYPT 
"NZONE 

NAG HAMMADI ZOKSINGECCUTHIH AMU TES
-EXISTING LINF 

T-C---PROJCTED LINE 
*-DONAR OF ZCNEI 

- OOKV (S'N('LE ciRCUIr; 
-2204'V (DOIJ3LE CIRlCUII) 

220EV (SINGLE CIRCUIT) 

THE EGYPTIAN POWER SYSTEM 
ONE LINE DIAGRAM 



Page 1 of I 

DISTRIBUTION ENGINEERING MANAGEMENTI/
 

With rapidly expanding electric distribution systems

and growing 
consumer demands, a computerized planning tech
nique that can readily be updated has become a necessity.
 
Distribution Engineering Management (DEM) provides this
 
capability. 
 It is 
a system designed on 
a long range basis,

requiring a lon. -range 
 load forecast by individual areas.
 
It provides sufficient data 
(1) to 
select the most economical
 
and adequate distribution voltage, (2) locates load centers
 
for substation siting, (3) determines subtransmisssion 
re
quirements, (4) locates and sizes distribution feeders,
 
(5) develops construction schedules for new substations
 
and feeders, (6) schedules substation expansions, (7) locates
 
and sizes capacitors and regulators and 
(8) provides an easy

method of transferring load between substations.
 

To describe how DEM works, a typical medium sized
 
city in the year 1977 is assumed, having a 7.2/12.5 kV wye

distribution system. 
The system is digitized and placed in
 
a computer model of the system. 
A 20 year forecast using
 

1/ 
 The description of the Distribution Engineering
* Management (DEM) program and how the program worksis extracted from information furnished by Scott and.
 
Scott Consultant Engineers.
 



ANNE Q 
Page 2 of 11
the forecast model is then prepared, based on electrical
requirements of the various customer classifications 


and
 
upon future land 
 use.
 

Data on 
land use to the year 1997 was obtained from
the city and regional planning agencies (Fig. 1).
cluded is information In
on zoning regulations concerning
lot sizes, building restrictions, 
and parking requirement
Which are 
used to determine the density of the various
classifications 


of land use 
(Table A-1). 
 For example, the
SF-4 residential 
zone requires 697 sq. meter lots. 
 When
25% additional 
area is added to each lot for streets and
alleys, the density becomes about 1.83 residences 
per
hectare. 
 This same logic is applied to all residential
classifications 

to obtain the number of dwelling units per
 

hectare.
 

Table A-1
Selected Categorie

s
of Future ZoninClassifications
 

Class 
 Type 
 Classification Minimum Lot
(sg.m.) Dwelling
 
SF-l 
 Residential 


Single Family 

465
SF-4 
 Residential 


Single Family 

697.
MF-l 
 Residential 


Multi-Family 

NS 1390
Commerical 


.1-2 Not Specified

Industrial 


Not Specified
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A different approach is used in commercial and indus
trial density computations, 
as 
the zoning regulations do
 
specify only parking, building set-back, number of floors
 
above ground and basement requirements. 
 These regulations
 
are translated into square meters of floor space per hec
tare for the various commerciai and industrial classifi

cations.
 

Studies of existing and future electrical require
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
 
EnergyUsage for 1975 in Typical Metropolitan City
 

kWh per Number of 
 Total MWh
Classification 
 Customer 
 Customers 
 Usage
 
Residential 
 10,276 
 19,890 
 204,389 
 29.9
 
Commercial 
 53,107 
 2,363 
 125,491 
 18.4
 
Industrial 
 1,196,258 
 295 
 352,896 
 51.7
 
TOTAL 


22,548 
 682,776 
 100.0
 

Studies of specific residential and industrial customers
 
are then performed. 
Two residential areas 
are studied. 
One
 
contains 103 customers with an average energy usage of- 6,643 kWh
 



in 1975; aANNE( Qthe homes in this 
 Page 4 of 1
area are about 20 years old.
The second area contains homes only about 2 years old,
with an average 1975 usage of 18,847 kWh.
 
Studies of appliance saturations 
are performed to
provide data for all 1977 residential 
customers. 
 The results of this indicate that average 
usage will be about
 

28,000 kWh/year by 1997.
 

A sample of indistrial 
customers 
was taken of both
the two industrial districts. 
 One district contains eight
industrial 
customers with an 
average of about 70,800 kWh
per hectare 
per year, with-an undiversified 

42%. load factor of
Eight industries studied 
 i-'the other industrial
district have an-average annual .energy 
usage per hectare
of about 67,500. kwh, with'an undiversifiod load factor
of 51%. 
 A third industrial area'is noi considered, 
as it
is all heavy industrial 
custome,-
 The results of the energy
usage Study for selected categories 
are shown in Table A-3.
 

Table A-:3
 
Land Use and Electrical Reuirements
 

Family Units 
 kWh
Cla kWh
_sper
H ectare Local

Ui 
Pe 
 Hectare 
 Factor
 

SF-I 
 0.71 
 40,750 
 28,490

SF-4 0.34


1.83 
 24,550 
 44,920

MF-I 0.42


4.50 
 26,040 
 1.17,200

NS 0.52
 

91,060

1-2 0.52
 

242,820 
 0.62
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The area is then divided into "load modules", which
 

are sized for Planning distribution circuits and substations.
 
The load rodules are established on t-he basis of a mapping

index, which correlates with the governmental plane-grid
coordinate system. 
For the study, the smallest module
 
(14.9 hectares) is used for the urban area, and four
 
modules (55.7 hectares) are used for the rural areas.
 
Dividing the system in this manner results in 913 separate
 
load modules.
 

The 1997 land usage by zoning classifications is

then extracted from the map for each of the 913 load modules.
 
These data are then input into computer files.
 

Land usage is entered into the computer files fol
lowed by the electrical characteristics for each classifi
cation of usage. 
The model combines the land usage by

hectares with electrical:characte±istics 


and computes
 
energies and demands for each load module. 
The results
 
indicate that the total metropolitan 
area will have a de
mand of about 625 MW in 1997, compared to a demand of about
 
100 MW in 1975. 
 This is a compound growth rate of 8.3%,
 
which appears reasonable for 
:his area.
 

Upon completion of the forecast, the information
 
in the computer-model files and other pertinent data are stored
 
to enable periodic updating and for use in preparing simi
lar load forecasts for other service areas.
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A number of distribution-system plans are then
 
studied. 
These plans are 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 i9.9/34.5 kV distribution.
 
All the alternatives are 
studied 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: 7 

a. 
Transformer size for 12.5 kV substations begins
 
with a 20/33 MVA transformer with up to 
four circuits.
 

Ultimately a second 20/33 MVA transformer and additional
 

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 begins
 
with a 50/83 MVA transformer and three circuits. 
 The next
 
addition would be another 50/83 MVA transformer and additional
 

circuits up maximumto a of sic for the entire station. Nor
mal loading on- the station wo,Uldbe 125 MVA with the circuits 

loaded to about 23-MVA.. " 

The long range planning study begins with imposing
 

the 1957 loads from the load-forecast model onto the pres

ent distribution system. 
This immediately pinpoints the
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deficiencies of the oresezi 
 vystem. 
 The results indicate
 
that the 2-997 loads would seerely overload feeders and
 
substations transformers. Corrections of deficiencies
 
by reconductorinq, adding new feeders, and adding new
 
substations is the next step.
 

The best ail 12.5 kV plan (Fig. 2) would require
 
the addition of eight substations, 42 new circuits, and
 
additional capacity at three of the existing ten sub

stations.
 

Several 34.5 kV systems are studied and the best
 
of these (Fig. 3) would require addition of three new
 
34.5 kV stations, the changeover of the 12.5 kV Central
 
substation to 34.5 kV adding 16 
new circuits, and the
 
dedication of the.North 12.5 kV stations to serve only
 
the adjacent industrial customers who purchase power at
 

12.5 kV.
 

The cost comparison between the two plans (Table
 
A-4) indicates that the metropolitan area should be
 
served by a mixture of 12.5 kV and 34.5 kV. 
 The existing
 
12.5 kV system should be etained in the inner core of
 
the city, and the fast growing suburban areas should be
 
served at 34.5 :V. This plan will save about $1.4 million
 
in .capital,
costs and.about $419,000 in system losses over
 
the next 20 years, based on. 1976 dollars.
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Table..Ao* 

"
 
Cost Comparison - Plan A vs 5 
19Y6 dollars)
 

Plan
Item Plan 3 Savings
 
Captial Costs 
 B over A
 

Substations 
 $5,514,000 
 $3,762,000 
 $1,752,000
 
Distribution Lines 
 1,561,000 
 2,224,000 
 (663,000)
 
Transmission Lines 
 867,000 
 587,000 
 280,000
 
TOTAL CAPITAL 
 $7,942,000 
 $6,573,000 
 $1,369,000
 

Cost of Losses
 

Demand 
 $ 739,000 $ 555,000 $ 
184,000
 
Energy 
 1,641,000 
 1,406,000 
 235,000
 
TOTAL-OF*LOSSES 
 $2,380,000 
 $1,961,000 
 $ 419,000
 
TOTAL COSTS 
 $10,322,O00 
 $8,534,000 
 $1,788,000
 

This plan, however, has heavier loads per circuit'
 
and consequently will have lower reliability, than the present
 
all 12.5 kV system. The reliability was not measured in
 
this study. 
 The use of more sectionalizing and possibly
 
supervisory control of some sectionalizing devices would
 
improve reliability. 
Economic conditions make it necessary
 
to sacrifice some of the reliability normally built into
 

distribution systems.
 

The distribution model of the DEM was developed to
 
allocate station peaks to the nodes in proportion to the
 



connected Page 9 ofIfkVA of distribution transformers. Where trahs
former records and maps are not accurate and complete

enough for this, and there is not enough time to update

them through field work and still meet study deadlines,

loads may be measured at node points and adjusted to 
the

year's peak-load day. 
The program can be adjusted to ac
cept the information in this manner. 

The model must be updated to include changes in

conductor size, substation sources and load changes.

'These data 
can then be projected for a five-year period

to be used in preparation of the construction budgets and

forecasts. 
 Computer runs can be made each year using the
 
latest information available.
 

When there is 
an appreciable load added on a circuit,

the computer printout can be referenced 
and if there are 
questions, a run with tht new 
oad added can determine the
capability of existing facilities. 
Alternate-supply cir
cuits can also be examined. 

This can be a very valuable tool in system operations.

Circuit conditions 
can be examined by switching loads
 
between substations 
on the model.
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EXCLUDED AREA
 

IONS 
 ITS R0CAI 

INT ALSMITH 
WEST ISUB '7 S C PLAN AAN A P A~,,. 

TYPICAL METROPOLITAN 
t 4 


CITY
A EXISTING 
19 

72/12.5 KV STATION:" NEW -9 /34.5 KV STATIONS 
.5 KV AND 34.SKV BASIC SYSTEM PLAN 

EXCLUDED AREA 
N 

HSUB1
" TYfPICAL MIETRO0P OL1TAN4 

• . E-ISTING1 9 72/12.5 XV. STATIONSUNEW 9 /3.5XV STATIONS 
* CONVERSION TO 19.9 34.5 Ky STATION
oCONVERSION TO INOUSTR AL STAT,ON 

12.5 XV AND 34.5KV WITH STATIONS CONVERTED 

FIGURe: 3 
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E "T!AN ELECTRICITY AUTHORITY REHABILITATION ANO EXPANSION
 
OF ELECTRIC OISTRIBUTION SYSTEMS
 

TYPICAL SYSTEM ELEMENTS FOR CAIRO NETORK 

'n6V "1 

I. II 
I 661K - - - -S _T FS_ TO 

LjJU•L . !TI' 
.1 TO TRANSFORMER POINT 

(TYPICAL) 

I~ ~ 1 I'"KV 


I If. JOISTRI3UTION -POINT 
III I MEDIUM TENSION 

L I CIRCUITS. 

POINTofTRANSFORMERPilKV/0,/ 
1220/380 VOLT BUS 

o-TO ANOTHER SWITCHIN'G BOX 

LOW VOLTAGE SWITCHING EOX 

220 380V CIRCUITS TO CUSTOMERS 

HARZA OVERSEAS ENGINEERING CO. DWG. NOlOO4P 
SAIBOUR ASSOCIATES CAIRO A.R.E, DATE 13 JUNE 1977 



MAJOR 

COMPONETS 

SUB STATIONS 

TRANSFORMER PTS. 

DISTRIBUTORS 

CABLE FITTINGS 


AND SERVICES
WAcEHOUSE/WOReSHOP 

CONSTRUCTION EQUIP. 

TOOLS AND TEST EQUIP 

CAPACITORS 

BECLOSERS 4 SWITCHES 

POLE HARDWARE 
STREET LIGHTS 


TOTAL EQUIPMENT 

ESTIMATED FREIGHT 


TOTAL CIF 

ENGINEERING SERV. 

TRAINING 

SUBTOTAL


CONINENY 5
ESCALATION 10%
CONTINGENCY 15% 


TOTAL PROGRAM 


FIVE 

YEAR 

1 

$ 	5595.5 

7220.7 

707.3 


49142.2 


387.7 

3057.0 

64o.6 

600.o 
A0.6 


315.2 
323.0 


63869.8 

80. 


30214.0 


338.0 


7681.2 

12674.0 


YEAR I iOGRAM CAPITAL COLT 
FOREIGN EXCHANGE COSTS
 

YEAR 
 YEAR 

2 3 

$ 	6106.3 $12053.7 

6323.2 
 7005.6 

564.2 
 603.5 


47437.0 
 49096.0 


133.1 
 -0-

-0-
 -0-

-o-
 -0-

642.0 686.9 

-0-
 -0-

-0- -0-
-0-
 -0-


61206A 
 69445.7 

181.O 10416. 

7038 7 

1420.0 
 500.0 

-0-
 0-0-0380
718o- .4 0

3590.4 4018.1 

11309 
 6 


L 

ESTIMATE 

YEAR 

4 

$ 	1399.7 

7826.3 

645.7 


53762.2
 

-0-

-0-

-o-

735.0 

-0-

-0-

-0-


64368.9 

965 .3 


500.0 


YEAR 

5 

$ 712.2 

8578.9 
691.3 


55560.0 


-0-

vo-

-0-

786.5 

-0-

-0-

-0-


66328.9 

;3


76 


200.0 


7U78.2 


12045.3
 

($000) 

TOTAL 

$25867.5
 
36954.7 
3212.0
 

250797.4
 

521.4
 
3057.0
 
640.6
 

3450.4
 
80.6 
315.2
 
323.0
 

325219.8
 
148783.0
32
 

' 4.
 

2 876232.
379 8.
 

0
 

c73 



IYPr1ANEILCThICITY AUMrCITY 

Income Statements for tWe Y;.rs Ending Dectmber 31, 1973-80
T'hnu &nz of 11) 

-ACTUAL -.--- . ...--- ...- FORBCAST ----- ---------- ---------

1973 1974 1975 1976 W1j-m A1 18 
Sae o' Electricity - aMI 6,178 C,895 8 308 9800 11 200 12,600 14 280 15,925 
Average Revenue per kWh Sold (umlliemes) 7.149 "'7 h .4. 6.84 i0.66 1.18 13.27 

Operating Revenues
 
Sales at Electricity 46,292 50,121 74.303 87,612 99,008 134,316 188,210 211,
 
Conlictloo and .'WIntenance Charges 2.709 2,378 3,725 5,359 7,081 8,217 9,1427 10,72k1
 
Other Operating Revenues Y1655 1,953 . 2.205 ?,5114 2.816 LIEl4
 
Total Operating Revenues 	 50,656 514,452 79.897 95.176 108,606 1145,3149 200.791 225,581 

Oprtng Expen se 

7e3 
 1 	 7 o1 ,7
-end Lubricautc 6.765 7,135 9,311 11,173 12,760 114,1.78 16 803 21,801
 

Salarles and Wages 12,150 13,62 16,:121 17,596 21,115 23,226 25,51'9 28,1

purchase of Ihterisls and Servicep 6,143 5,87 9,8fl 14,232 8,879 13,5 16.612 17,797
 
Other Operating Expenses 2,268 7,228 18,187 6,178 7.243 8,398 9,651 11,011
 
Depreciation 	 12,6, L,604* 13,531 17. 2 ,6 32,81 41.307 ..3 6a 

Total Operating Expenses 	 39,392 47,676 67.356 56.559 75,664 92,423 109,92 122,3k1
 

Operating Income 11,264 6,776 12,541 38 617 32,942 52,926 90.869 103.2.0 
Nc-Oprsting Income (Los.) -2 (1.709) (_.n) (316) (3a6) (145) (586) (548) (2) 
Gross Income 9,555 5,165 12,225 38,251 32.1487 52,3140 90,321 102,748 

Interest 
Gross Interest 9,555 8.1421 16,869 18,835 28,o96 314 144,272 k9,63k
Iiess: Interest Charged to contrution- - - 1.5) (7,603) (9.502) (1.11) (13,272)
 

xet Interest Expense 9,555 8,421 16,869 14,677 20,493 26,602 .1,128 36,362
 

Met Income'-	 (3,256) (14.644) 23.57t. 1-0-4 25.-38 59,193 66.38a6 

Average Het Fixed Assets in Service 31e,015 307,715 3."4,929 36,358 556,717 7814,728 1,008,340 il6,o 

operating Income as a % Thereof 	 3.61 2.20 4.11 10.48 5.92 6.75 9.01 9.01 

0V 	 Includes meter rental&, sales of scrap, and revaluation of stocks, sales of gas and distilled uater. ItIS-I 
Includes Income and expense adjustments for previous years, dividends from associated compaoias, compensatin a c_. q r nrct contractors or 

,,, consumers, and proceeds of sale of assets. 

lie, 15-1 

http:114,1.78


-- -
- - - -

lGYPr/AN LEC21TrITY" AttMOI1"Y 

Blance Shetl o, Deca er 31. l973-80 

-- -Acr AL- - - - --- - - - - ------ - - - -- - - O EAST - - - - - - - -  -

Assets
 

H .Gn' h~r~aeets in Service 
 4.1,932Uea: Accumulated Depreciaticn 421,921 135,801(104.,081) 579.31(17_342) 855,56Pat Fixed Assets in Service (130523) (17,) q(1m) 1 o93 M4 1 376.912 1 4A264
310,851 304,579 305,275 _- g.385) L ,6) _(.J2)
k31,438 681 887 
s P opTotal Fixed Asets _)Iin 147 

220
6. 50 0 169A347,198 146 1 . 3A4354,590 130:24 7371,7. 221:1 05,42.762 02 :~978 _ 159 960Invaut,,eta 812,283 1,109,265 1,354, 1981,914 1.558.90h2,177 2,2.8 
 276 2f6 276I ouEe 'u .. .... "62... 276 2765.506 41. 
 2 276 

I.577 12,36 ~ ' 
n6.Accounts Receivubl1 


32,221 

."..70. 59,059
88221.4 9C 28Total Current Asaeta" 27.313 58.69 

____87o
96,673 105,794 390... 4, _1 30147,878 67.%9017*,682 130,838Total Assts 136,7L5 152,18 
174.682 
 13838 
 1326.756 150.1 1.WI 3 

LiablitiesW a-&p Rele'~ 
Reservesbi 
 75,617
er& 

7,421 75,617 75,61711,455 75,617 75,61731.336 32,503 75,617 75,617Ima~ned %rngs 113.k25 75.61713,622 10,244 168,4bo15,522 221,31922 1. 268,16555123 6 1 ,2 41 ,52Total Capital a' 15,5 2 1 5,5 22 15,5 22 1 5,522_1'acrvu 1 . 21 160 94,060 22,23 313,021_cTtler 114,573 
a bt tota [ou-Ter 1~b 329~~ 1. 1310

322,92 347,00 1IA. 599las: -ht Due Lth n I Ta& 39,197 2*12,232 3136,0e5 1,1X6.u -_ 
32&334_ ,91,322,292Met inag-Term Debt 347.060

3 309021) 6 "1!) P1).i9 P)180 ( 2. )
"13221 

C aynml- traD e4 19,768 
19, 43963 981 77b0 19.711,4 15 62, 23 79 67.o 1Acon aaletan erodUblts 21,206 1.70; a Current Liabilitie 76 19~s 25-1417 64g 

439 19.7W. 21,V9 22JLg88,781 1L2 8 2Total htls 19 2.19 8 1023792 
 128
 

Current Ratio 3. 78:223.8 1.6 7 17.215 .3 
l.7 


1.7 .1; 1.5 t , 

44 



EGYPTIAN ELECTRICITY AUTHORITy
 

Forecast 
 Source. and Applications of Fund. 1976-80
 

Sources of Funds 


Internal Cash Generation
Gross Income 

Depreciation 


Total Internal Cash Generation 


External Sources
 
•Contributions frou Hinistry of
Housing & Recoqatruction 

UIS AID Grants 


. n20.009 
Propose IBR 
Loin 


iis Loan. 

FoeinLo 


Totarng 

Total Borrowings


TotalSources 
 of Fnd. 

iplcationeofFund.
 

Construction Requireaents (i.
Interest Charged to Construction) 


Proposed Regional blectrflctILon
Project L 

Debt Service 

DAbSrvicelo
Antortization 

Interest (Net) 


Total Nt Debt Service 


NetChangein WorkingCapital 

Total Applications of Funds 
 I 

Tine. Cross Annual Debt ServiceCovereJ by Internal Cash Generatlon 


1/ Foreign cost only being amount of 

16 


1976 


38,251 


55,631 


1,167 


30,401 

130 
63.531 


120,329 

80,751 


-

80,751 


19,768 


14.677 


34,445 


5,133 


1.4 


proposed 

(T"ous&ands 

1TOTAL
 

1977 


32,487. 


58.154 


63.080 

17,842 


667 


,812:1Other 


38-884 
80,336 

219412. 


208,896 


667 

209,563 


19.439 


20,493 


39,932 


(30,083) 


2-1
9412 


1.2 


Bank loan. 

of LE)
 

1978 


52,340 


32.815 


85,155 


54.055 

1,000 


11,339 


7458f
42:996. 


-6.27-
165.201 

05.11 


259,748 


1.339 

271,087 


19,711 


26,602 

46,313 


(11,989) 


305411 


1.5 


1979 


90,321 


41.307 


131,628 


52,839 


16.008 


7563
69,624 


31,017 
124.212 

306 


212,745 


16,008
 

228.753 


21,480 


31.128 


52.608 

27,313 


L 

2.0 


1980 


102,748 


4628 


146.316 


46,846 


3,986 


58;080 


11068 
72,483 


266 3 


201,804 


211.79n 


22,080 


36.362 


58,442 

(3,876) 


266,356 


2.0 


1976-80
 

36,147
 

16Qjjj
 

476,944
 

216.820
 
2.0
 

32,000
 

134.363:189.673
 

150378 
505.760
 
206
 

969,944
 

1.001.944 

102.478
 

129.262 


231,740
 
(13.497) 


1
 

,1 
1.7 


P 

Qi
 

.L.
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EGYPTIAN ELECTRICITY AUTHORITY 

Notes and Assumptions for Financial Forecasts
 

A. 
Income Statement
 

1. 
 Sales of Electriciry have been based on information furnished by Ez
which was subsequently modified bygrowth of 18% in 1976, 
the Bank. We have assumed annual kWh sal,.14.3% in 1977, 12.5% in 1978,in 1980. 13.3% in 1979 andAverage revenue per unit 11.5%sold for forecast years has been based on
estimates by customer category prepared by EEA's commercial department.
Tariffs are assumed to be unchanged through 1977 and increased thereafter by
20% in 1978 and 22.5% in 1979.
 

2. 
 Connection and Maintenance Charges were assumed..to increase by the
same percentages as 
annual kWh sales of electricity. Maintenance charges were
based on forecast sales to Municipalities in kWhs at 1.5 milliemes per kWh.
 
3. 
 Other Operating Revenues were assumed to
centages as annual increase by the same perkWh sales of electricity. 
4. 
 Fuel and Lubricants were based on estimates of generation from steam
units and gas turbines using fuel prices and heat rates as follows: 

(1) Fuel Prices:
 

Diesel fuel 
-
LE 24.60 ton (gae turbines)
Fuel oil 
 -
LE 7.50 ton (steam turbines)
 

(2) Heat Rates: 

Gas turbines 
- 15,475 Btu - I kWh
Steam turbines 
- 14,500 Btu - I kWh (1976) 
14,000 Btu 
- 1 kWh (1977)
13 ,00O0Btu - I kWh (1978)
12,000 Btu - I kwh (1979)
11,000 Btu - 1.kWh (1980) 

5. 
 Salaries and Wages in 1976 were based on EEA's budget estimate and
thereafter escalated by 20% in 1977, and 10% in each of 1978, 1979 and 1980.
No specific increases in staff were assumed since EEA is considered to
overstaf±ed now. be
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k'ge30T4 
6. 
were 

Purchase of Materials and Services and OtherObased on estimtaes furnished about Octobe. 1976 
eratin E enses 

byFund for Arab Economic Development. EEA to the Kuvait
An escalation factor of 
102/a was added
to the EEA estimates. 

7. Depreciation. 
Gross fixed aasets in service at the beginning ofaCh year were depreciated ac an average annual rate of 3Z/a.

8. 
 Non-O erating Income (Loss) represents the balance of non-operating
revenues and expenses as 
estimated by 
M!A in the October 1976 forecasts for
the Kuwait Fund. 

9. Interest was calculated at 
the rate of 5Z/a on all loans from the
Ministry of Finance including funds provided to R.EA for rural eleccrification. 
 Interest on all existing foreign loans was based on EZA's actual calculations. 
All new borrowing including USAID, suppliers' credits and 
 inistry
of Finance loans were assumed to be at an average interest rate of 5Z/a (it
is expected that some of 
these funds e.g. USAID will be provided as grants
and others, Particularly those obtained from neighboring OPECbe on low interest terms). Interest at 
countries, will

struction costs the rate of 5Z/a was addedof all generating plant until it 
to con

was commissioned. 
The same
interest race was added to the progresdive costs of rural electrification
assets under coustruction through December 1976; 
these assets-were planned
to be handed over financially to EBA as of December 1976.
 

B. Balance Sheet
 

Grosst0. Fixed Assets in Service are valued at historical cost. Theydo not reflect the findings of a committee which reviewed the valuation of
EEA's assets following acquisition of electricity assets after completion of
the High Dam in 1970. If the recommendations in the committee's report are
adopted they would increase the valuation of gross fixed assets in service by
about LE 22 million or 5%. 
11. Inventories were based on EEA's October 1976 estimates subject to10Z/a escalation.
 

12. 
 Accounts Receivables. 
EEA'sRank's forecast. estimate for 1976 was accepted for theThereafter, it 
was assumed EEA would reduce the level of
outstandings to the equivalenl of three months sales by the end of 1978.
 
13. 
 Reserves were increased each year by contributions received from
the Ministry of Housing and Reconstruction and grants by USAID..
 
14. 
 Accounts Payable and Deferred Liabilities were estimatedon the basis of three months of each yearannual capital expenditures and cash operating
expenses.
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15. Consumers' Deposits era increased by he same precentaes as kwh 
sales of electricity. 

C. Sources and Applications of Funds
 

16. 	 Contributions from the Ministry of Housing and Reconstruction wbased on EZA's 5-Year Plan estimates.

17. USATD Grant was for $30 millionSuez cities. Disbursement was 	
for power distribution equipmen :.based on USAID estimates furnished to the E .

18. Borrowin s. 
All foreign"bo :rowings wereusing the parallel market 	 converted to Egyptian pu:.rate of exchange of LEborrowing was adjusted 	
I - US$1.50. EEA's plann2:1program to meet the needswhich was revised 	 of the constructionby the Bank. 	 progra

1976 budget 	 The 1976 borrowing program was taken from K"''estimates, and that for the years 1977 through 1980 from inform,,, Lc:
prepared by EEA from their 5-Year Plan estimates. 
19. Construction Requirement- were based on EEA's estimates and escalatedusing the Bank's February 1976 guidelines for price contingencies i.e.
 

1976 
 1977-79 
 1980
 
Equipment 
 9 8 7 
Civil Works L32 10The foreign costs of all construction were adjusted toof exchange which 	 the parallel marketis now being 	 rara

official 	 used by EEA for recording purposes.rate of exchange is still used 	 (Theby Government for its 5-Year Planproj ections). 

20. Amortizatioi of Lo-Term Debt. Ministry of Finance loans were
assumed repayable over 
loans 

12 years after 3 years' grace. Amortization of USAIDwas assumed to commence 
period i.e. after 1980. 

after the expiration of the 10 years' graceAmortization of other existing foreign loans was
based on EEA's calctulations. 
be 	 Other future foreign loans wererepayable after expiration of grace periods i.e. after 1980. 

all assumed to 
rural electrification 	 Loans for
were assumed to be non-repayable in accordance with
present Government policy except for the proposed Bank loan which is 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 ANNE -


YEAR INVESTMENT 

-i 15.00 


I 75.00 

2 18.00 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 
.17 

18 
19 
20 
21 
22 
23 

24 

25 


REDUCED 

DISTRIBUTION 
LOSS SAVINGS 


-0-
2.97 

3.23 

3.84 

3.84 

3.8 

3.84 

3.84 

3.84 

3.84 

3.84 

3.'84 

3.04 

3.84 

3.84 

3.84 

3.84 

3.84 

3.84 

3.84 

3.84 

3.84 

3,84 

3.84 

3.84 

3.84 


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

ADDITIONAL SALES 

-0-
-0-


16.23 

16.23 

16.23 

16.23 

16.23 

16.23 

16.23 

16.23 

16.23 

16.23 

16.23 

16.23 

16,23 

16.23 

16,23 

16.23 

14.23 

16.23 
16.23 
16.23 

16.23 

16.23 

16.23 

16.23 


NET FLOW 

15001 

172.031 


I.146 

17.76 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 

20.07 


CUMULATIVE 
DISCOUNTED CASH
 
FLOW 18.4%
 

[15.001
 
[75.841
 
(74.79)
 
(64.09)
 
53.88
 
45.26
 
37.97
 
31.82
 
26.62
 
22.23
 
18.53
 
15.39
 
12.75
 
10.52
 
8.63
 
7.04
 
5.69
 
4.55 
3.59
 
2.78
 
2.10
 
1.52
 
1.03
 
o.62
 
0.27 
0.00 
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THRESHOLD UCIi 'IASEO!)r: 
INrITIAL E,'IVIRON;EN, 
 -' I no,
 

Project Location: Egypt 

Project Title: 
 Urban Electric Distribution
 

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

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

Environmental Action Recommended: Negative Determination
"(Environmencal Assessment, Negative Determination, etc.)
 

Bureau for
(Approval/Disapprovallear East Decision:
of Environmental Action Recommended in the 
 EE.).
 

APPROVED:
 

DISAPPROVED:
 

DATE:
 

Clearances:
 
NE/GC:D_________ ate: 

NE/TECII: 

Date:
SER/ENGR : 


.TA/OST: -_-Date: 
77
 

(as necessary)
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;: A2 P TIV ' " __ _ ';A_ 1O1 

1. ProJect Location: Egypt 

2. Project Tit!e: Urban Electric Distribution
 

i3. a ,ur-* ,inmoun: FY 77 $17.012 million 
FY 78 $80.188 million
 

4. Life of Proliect: 20 - 30 years 

5. IEE Prenared By: C. J. Patalive~._te: September 14, 19Y7 

6. Acti or ...::; ....e1: Negative Determination 

7. Ois.c,:szion of '-aJor Environmental -elationshins of Project Relevart 
to rtached Im1,act Identification and Evaluation Form: 

See attached.
 

(Or Section VII of the Project Paper)
 



AN= W 3 of 5 
Mt.PACT DENTIFICATf f.t'D EVALUAT[Oti F1pt.1 

Imoact Areas nd Sub-areas Impact 
Identification 

A. LAND USE and Evaluatio 

1. Changing tne character of the land through: 
a. Increasing the population 

N 
b. Extracting natural resources 

N 
C. Land clearing 

N 
d. Changing soil character 

2: ltering natural defenses 
N 

N 
3. Foreclosing important uses 

N 
4. Jeopardizing man or his works 

N 
5. Other factors 

S. !ATER QUALITY 

1. Physical state of water N 
2. Chemical and biological states 

N 
Ecological balance N 

4. Other factors 

.-/N - Nlo environmental impact
L - -'ttle environmental impactM  _Od7tF environmental impactH - TiMh environmental impactU - environmental impact 



.PACT IDETIFICAT7Oi A ODEVALUAT];, 

C. ATtIOSPIERIC 

1. Air additives 

2. Air pollution 

3. Noise Pollution 

4. Other factors 

FORm AN= W 4 

N 

N 

N 

N 

of 5 

._ Dring construction. temporary 

0. NATURAL RESOURCES 

1. Diversion, altered use of water 
2. Irreversible, inefficient commitments 

3. Other factors 

N 

N 

E. CULTURAL 
1. Altering physical symbols 

2. Dilution of cultural traditions* 

3. Other factors 

N 

N 

F. SOCIOECOIO;IIC 

] Changes in economic/employment 

2. Changes inpopulation 

3. Changes incultural patterns 

4., Other factors 

patterns M 

L 

L 

1/Postvef e 

iore i-obs. 

tee tricitywillallow 
_______ 
-- - -- -
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G. ,.AL?,1
 

1. Changing a natural 
enviromiert
 

2. Eliminating an ecosystem element 
 N
 

3. Other factors
 

H. GENERAL 

I. International impacts 

2. Controversial impacts 

3'. Other factors 

N 

N 

I. OTHER POSSIBLE IMPACTS (not listed above) 

Prepared By: C. J. Patalive Date: 9/14/77 

Project Location: Egypt 

Proiect Title: Urban Electric Distribution 



OF STATE
DEPARTMENT 

AGENCY FOR INTERNATIONAL DEVELOPMENI 

WASHINGTON 

DEPUTY ADMINISTRATOR 

PROJECT AUTHORIZATION 
AND REQUEST FOR ALLOTMENT OF FUNDS
 

PART II 

Name of Country: 	Arab Republic of Name of Project: Urban Electric 
Egypt 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 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 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
 
El-Kom and Beni Suef.
 

I approve the total level of A.I.D. appropriated funding planned for 
this project of not to exceed Ninety Seven Million Two Hundred Thousand 
United States Dollars ($97,200,000), of which S17,012,000 is authorized
above, during the period FY 1977 through FY 1981. $80,188,000 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.I.D. 
may deem appropriate: 
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a. 
Interest Rate and Terms of Repayment
 

The Cooperating Country shall repay the Loan to A.I.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 outstanding balance of the Loan and 
on any due and unpaid interest
 
accrued thereon.
 

:b. Source and Oricin of Goods
 

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

c. Conditions Precedent to Disbursement 

Except as A.I.D. may othenise agree in writing: 
Prior to any disbursement, or the issuance of any commitment
documents under the Project AgreF-ment for engineering services, Borrower
shall furnish in form and substance satisfactory to A.I.D.:
 

:1. 
 An opinion of the Minister of Justice, or other legal

counsel satisfactory to A.I.D., that the Loan Agreement has beeh
duly authorized by, and executed on behalf of the Cooperating

Country, and that it constitutes a valid and legally binding

obligation inaccordance with its terms.
 

2. A statement of the names of the persons 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.
 

i4. Evidence that all local currency required for the first
fiscal year inwhich funds will be required, inan 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
fin construction plans for civil works have been completed forthe A.I.D. financed warehouse storage facilities for the cities

of Thibin El-Kom and Beni Suef.
 

6. 
A written and detailed explanation of EEA's method,
and procedures for the inventory control which will be utilized
to account for the A.I.D. financed commodities.
 

:d. Covenants
 

In addition to the covenants 
in the A.I.D. standard form
 
Project Loan Agreement the following covenants are applicable:
 

:1. Continuing Consultation;
 

the Borrower shall covenant 

(a) To cooperate tully with A.ID. to assure that the
 
purpose of the Loan will be accomplished. To this end
the Cooperating Country, 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

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.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, theBorrower 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 ordecisions shall include provision, satisfactory to A.I.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.
 

4. 
 Except as A.IoD. shall otherwise agree in writing,
the EEA shall take promptly as 
needed all such action as shall
be required to provide in any fiscal year an annual 
return on

the average of the current net value of the fixed assets of the
EEA in service at the beginning and end of such fiscal year at
a rate of not less than nine percent (9%), comnencing with its 
fiscal year 1980.
 

5. 
Except as A.I.D. and the Cooperating Country may
otherw-ise 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
so provided will be divided between equity contributions and loans
in such a 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, statementa of the tariffs and assumptions
underlying the forecasts, 
a current report of accounts receivable
from major accounts, and a statement of the measures proposed,

if any, to produce the annual 
return provided "or in paragraph
(4) above, and to furnish to A.I.D. all 
such detail as A.I.D.
 
may reasonably request.
 

Robert H. Nooter
 

'ff27 



SEP 23 1977 
ACTION MEMORANDUM FOR THE DEPUTY ADMINISTRATOR
 

THRU: ES
 

THRU: AA/PPC, Alexander Shako
 

FROM: AA/NE, Joseph C. Wheeler
 

Problem: Your signature is required on the attached Loan Authori
zation 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 financed 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 loan proceeds will finance the remaining rehabilitation
 
requirements in Cairo, and the expansion programs in Cairo and
 
Alexandria, and elsewhere in Egypt.
 

Specifically, the loan will finance transformers, switchgear, cable,
 
construction equipment and tools, as well as supervisory engineering

services and training required for the project. As a part of the
 
consultant's study, computer generated load and demand forecasts
 
will be prepared which will dictate exact locations for installation
 
of applicable units of equipment. All construction and installation
 
will be carried out by the Egyptian Electricity Authority in Cairo
 
and Alexandria and the Rural Electrification Authority in Shibin
 
El-Kom and Beni Suef. Completed construction and installation is
 
expected by the middle of 1981.
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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 Development Loan Committee expiration date was
 
September 26, 1977.
 

As regards human rights under Section 502B of the Foreign Assistance

Act of 1961, as amended, the Bureau for intergovernmental and Inter
national Affairs has advised that ttere are no recent developments

which adversely affect Egypt's position respecting human rights.
 

Recommendation: 
 That you sign the attac!hed Loan Authorization.
 

Attachments:
 
1. Loan Authorization
 
2. Project Paper
 

Clearances: tAID/GC, MBallo.!.<6'( Date!,(..-
U DAA/NE, ADWhite iDate 6 

.GC/NE, GBisson "" Date- 'N 1 
NE/CD, SATaubenblattl Date_-p, _
 

•PPC/DPRE, EHogan - DateC,

SER/ENGR, a (


£NE/EI:GKamens 7 Date,,?
 
SER/FM, TBlacka - Date______


' NE/DP, BLangmaid . -Date/Z/ 

Drafted by: USAID/Cai o:7atalive:bn:9/21/77:x28263
 




