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5URRENCY EOUIVALE I
(as of July 1, 1991)

Currency Unit - Egyptian Pound (LE) - 100 piastres - 1,000 Milliemes
LE 1.0 - US$0.3
US$1.0 - LE 3.33

WEIGHTS_AND MEASURES

GWh (Gigawatt hour) - million kilowatt hours
kcal - kilocalorie (3.97 BTU)
km (kilometer) - 0.62 miles
kV (kilovolt) - 1,000 volts
kWh (kilowatt hour) - 860.42 kcal
m2 (square meter) 10.76 square feet
m3 (cubic meter) 35.31 cubic feet
fta cubic feet
MTOE (million TOE) - millions tons of oil equivalent
MVA (megavolt-ampere) - 1,000 kVA
MVAR (weg.pvolt.ampere-reactive)- 1,000 KVAR
MW (Megawatt) - 1,000 kW
TOE - 10.2 million koal

GLOSSARY OF ABBREVIATIONg

ADB - African Development Bank
AFESD - Arab Fund for Economic and Social Development
CIDA - Canadian International Development Agency
COAC - Central Organization for Auditing and Control
DRTPC Development Research & Technological Planning Center
DSR Debt Service Ratio
EDA - Electricity Distribution Authority
EDC - Electricity Distribution Company
EEA - Egyptian Electricity Authority
EGPC - Egyptian General Petroleum Corporation
EIAR - Environmental Impact Assessment Report
EMU - Environmental Management Unit
ERSAP - Economic Reform and Structural Adjustment Program
ESA - Egyptian Survey Authority
GDP - Gross Domestic Product
GEEC - General Egyptian Electricity Corporation
GOE - Government of Egypt
HPPEA - Hydropower Plants Executive Authority
ICB - International Competitive Bidding
IERR - Internal Economic Rate of Return
LPG - Liquified Fetroleum Gas
LRMC - Long-Run Marginal Cost
MEE - Ministry of Electricity and Energy
MIS - Management Information System
MOH - Ministry of Health
MOP ? Ministry of Peteoleum
NPBI - Net Profit Margin Before Interest
NPM - Net Profit Margin
OEP - Organization for Energy Planning
REA - Rural Electrification Authority
REDA - Renewable Energy Development Authority
RFA - Return on Fixed Assets
RNW - Return on Net Worth
RTA - Return on Total Assets
SAL - Structural Adjustment Loan
SEC - Supreme Energy Council
SFR - Self-Financing Ratio
SOE - Statement of Expenditures
TIMS - Tebbin Institute for Metallurgical Studies
UNDP - United Vations Development Program
UPS - Unified Power System
USAID - U.S. Agency for International Development
USEPA - U.S. Environmental Protection Agency

FISCAL YEAR

July 1 - June 30
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LOAN AND PROJECT SUMMARY

Egyptian Electricity Authority (EEA)

Guarantor: Arab Republic of Egypt (Egypt)

&amoupt: US$220 million

Ims^: Standard IBRD terms, with 20 years maturity

Project Objectives: The proposed project would assist EEA in:
(i) alleviating power shortages; (ii) meeting the
growing demand for electricity; (iii) improving the
efficiency and reliability of the EEA interconnected
system; (iv) strengthening the EEA financial position;
and (v) improving the technical and managerial skills
of EEA staff.

Project Description: The project would consist of: (a) the supply and
installation of a dual fuel-fired (fuel oil and
natural gas) thermal power station at Kureimat with a
net installed capacity of 1,200 MW (two units of net
600 MW each); (b) the supply of material and equipment
for about 162 km of a 20-inch diameter natural gas
pipeline interconnecting the power station with the
gas grid; (c) the supply and installation of about 150
km of 500-kV and about 90 km of 220-kV transmission
lines, and line loss reduction equipment of about 500
MVAR capacity; (d) the rehabilitation of Tanta
substation; and (e) technical assistance to help EEA
with engineering supervision at the power station,
providing training (including training equipment) to
EEA staff, completion of energy data bank and
management information system, computerization of EEA
financial (including cost control) management system
and introduction of efficient load management system
by procurement of special meters for industrial and
bulk consumers.

Benefits a_nd Ri_sks: Project benefits would include: (i) an increase in the
efficiency and reliability of electricity generation,
enabling EEA to meet the future electricity demand in
Egypt; (ii) an improvement in the reliability of the
EEA interconnected system for transmitting electric
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power to the load centers; and (iii) an improvement
in the operational and managerial skills of i.EA staff.
There are no major risks associated with the project.
Delays in project implementation would have an adverse
impact on the rate of return on investment. This risk
has been addressed by allowing an eight-year
implementation period and the advanced state of
project preparation with bidding and evaluation of
bids already started on some of the bid packages of
the project components.

Estimated Project Cost:

In MiLLio In Mi lion UFrl
Foreign
as X of

Local Foreign Total Local Foreign Total otCt
J. Sureir-at Power Station

Base Cost 503.6 2,106.5 2,610.1 152.7 638.3 791.0 81

il. Gas Interconnection (Pipeline)

Base Cost (Supply of Material and Equipment) 26.6 103.5 130.1 8.1 31.4 39.5 80

III. Transmission Lines

Base Cost 102.7 235.3 338.0 31.1 71.2 102.3 70

[V. Technical Assistance (inct. Engineering)

Base Cost 32.2 118.4 150.6 9.7 35.8 45.5 79

Total ProJect Base Cost (1+11+1114IV) 665.1 2,563.7 3,228.8 201.6 776.7 978.3 79
Physical Contingencies 70.3 251.3 321.6 21.4 76.2 97.6 78

Subtotal 735.4 2,815.0 3,550.4 223.0 852.9 1,075.9 79
Price Contingencies 508.6 1.960.9 2.469.5 37.8 147.2 185.0 80

TOTAL PROJECT COST (1+1I+111+IV) 1,244.0 4,775.9 6,019.9 260.8 1,000.1 1,260.9 79

V. Reserved Procurement (Gas Pipeline Erection) 28.6 0.0 28.6 6.0 0.0 6.0 0

VI. Interest During Construction

Bank Financed Components 0.0 152.8 152.8 0.0 32.5 32.5 100
Others 0.0 471.2 471.2 0.0 86.8 86.8 100

TOTAL VI 0.0 624.0 624.0 0.0 119.3 119.3 100

TOTAL FINANCING REQUIRED (1+11+1I1+IV+V.VI) 1,272.6 5,399.9 6,672.5 266.8 1,119.4 1,386.2 81
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(in US$ Million)

Local g__ign Total X. of Firancing Plan

1. IBRD 220.0 220.0 16

2. ADB - 350.0 350.0 25

3. AFESD 125.0 125.0 9

4. USAID - 193.8 193.8 14

5. Saudi Arabia 50.0 50.0 4

6. EEA/EGPC 266.8 180.6 447.4 32

TOTAL 266.8 1,119.4 1,386.2 100

Estimated Project
ComDletion Date: June 30, 1997

Estimated Disbursement:

IBRD Fiscal Year
(in US$ Million)

1992 1993 1994 1995 1996 1997 1998 1999

During the Year 0.0 10.5 27.8 53.0 67.0 35.8 19.2 6.7
Cumulative 0.0 10.5 38.3 91.3 158.3 194.1 213.3 220.0

Economic Rate of Return: 10 percent

Ka: IBRD No. 23300
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I. EERgQYXSEQQ

A. Sector Background

1.01 The Arab Republic of Egypt (Egypt) has the largest population and
second largest economy (After Saudi Arabia) in the Middle East. In the decade
1974-1984/85 (FY85), the real GDP grew rapidly by about 9 percent per annum,
stimulated by an extraordinary increase in foreign exchange earnings from oil
exports, workers' remittances, Suez canal fees, tourist receipts and foreign
aid. However, a pervasive system of pricing controls and heavy impart
protection creatwd growing distortions, resulting in the inefficient use and
allocation of resources.

1.02 Thus, by the early 1980s the economy, which became heavily
dependent on oil exports and workers' remittances, was not prepared to handle
the consequences of lower oil prices, declining workers' remittances, and
slower growth in Suez canal and tourism revenues. In spitI of declining
foreign exchange earnings, during FY83-85, overall economic growth was
maintained at 6-7 percent as the cost of rapidly worsening balance of payment
deficits and a sharp increase in foreign debt.

1.03 Since FY86, tlhe accumulation of distortions, inefficiencies and
imbalances led to a slow and unsustainable economic growth, and unmanageable
external debt. Based on the agreement reached with the IMF in 1987 regarding
measures to bc taken by the Government, the IMF agreed in 1987 for a Stand-by
and the Paris Club rescheduled its debt. While IMF Stand-by and the Paris Club
debt rescheduling in 1987 provided some temporary relief, the measures taken
by the Government in structural reforms were inadequate and the real GDP
grcwth rate further declined from 2.5 percent in FY89 to about 2 percent in
FY91 and is expected to be about 1 percent in FY92.

1.04 To stem the decline in the GDP growth rate and to stimulate
growth, the Government has recently embarked on an ambitious Economic Reform
and Structural Adjustment Program (ERSAP). Energy pricing reforms is an
important component of ERSAP. The Government has agreed to bring the energy
prices to economic level by FY95. In support of the ERSAP, an IMP Stand-by
facility was approved by the Fund Board in May 1991 and a Structural
Adjustment Loan was approved by the Board in June 1991. With the
implementation of the agreed measures, the real GDP growth rate is estimated
to improve from about 1 percent in FY92 to 4 percent in FY94. Thereafter, the
GDP growth rate of 4 percent is likely to be sustained till the end of the
century.
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1.05 The energy sector plays an important role in Egypt's economy.
tgypt's balance of payments is heavily dependent on petroleuml. Not only is
petrolaum the largest single earner of foreign exchange, other major sources
-- worker's remittances, Suez canal traffic and even tourism -- are closely
related to the conditions in the world oil markets. Petroleum-related exports
accounted for about two-thirds of merchandise exports in the 1980s; since
then, they have fallen to below 50 percent due to decline in both volume and
prices. As Egypt's oil production is expected to begin its decline in the
mid-1990s and domestic consumption of petroleum increases, the country may
become a net importer of petroleum oil before the end of the decade. Egypt
will therefore have to stimulate rapid growth of non-oil exports. The most
dynamic export performance is expected from non-textile manufactured goods
w7hich are projected to grow by about 9 percent annually in constant terms.
The projected rapid growth of manufacturing exports would, in turn, require an
appropriate growth in the infrastructure required for the manufacturing
sector. Adequate and reliable supply of electricity is an essential
requirement for sustaining thie projected growth in the manufacturing sector.

B. Eeg ReLo m s

1.06 Egypt has proven resources of oil, gas, hydropower and to some
extent coal. As of FY88, provexi oil and natural gas reser-es were about
480 million mt and 12 trillion ft3 of gas respectively. Egypt depeads heavily
on the river Nile for its hydropower resources. Egypt's hydropower potential
is about 12,000 CWh per annum out of which about 9,500 GWh has been harnessed
with the completion of High dam and Aswan I and Aswan II power stations. The
harnessed hydropower potential would increase from 9,500 GWh to 9,900 GWh with
the completion of the New Esna Barrage Power Project in FY94. The balance
potential of 2,100 GWh is in small hydro projects on the Nile river and the
Government is studying the techno-economic feasibility of tapping the
potential. The other possible hydropower potential (about 10,000 GWh) is the
Qattara depression which is about 135 m below the Mediterranean sea level and
advantage could be taken of the difference in levels for hydropower
generation. The prohibitive cost of 160 km canal through the desert to take
advantage of the difference in level for power generation and the ecological
impact it could have, makes it unattractive for utilization of the potential
for power generation. The only coal mining project under consideration is the
Maghara coal mines in Sinai. It is estimated that about 27 million mt of
minable coal is available out of which about 21 million mt is recoverable.
However, currently, only about 3 million mt could be classified as proven coal
reserves.

1.07 Egypt has abundant solar radiation, the annual average of direct
solar radiation varying between 6 to 8 kWh/m2/day. Except under special
circumstances, the high cost of the technology for utilization of the solar

1/ Petroleum, a generic term, includes oil and oil products in all forms such
as crude oil, lease coneensate, unfinished oils, petroleum products, natural
gas plant liquids and nonhydrocarbon compounds blended into finished petroleum
products.
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entergy prevents its commerciul exploitation for power generation. The
possibility of utilizing the solar energy for water heating is more attractive
and the Government is encouraging the development and standardization of the
solar water heaters. The potontial for utilization of wind power for power
generation and water pumping exists in the Mersa Matruh region on the
Mediterranean coast and the Hurgada region on the Red sea where wind speeds of
more than 20 km/hour have be i recorded. The Renewable Energy Development
Authority (REDA) under the r: -;-try of Electricity and Energy (MEE) is
establishing pilot projects fo. development of solar and wind power in Egypt.
Even though some sites with possible geothermel potential have been identified
in the country, the low temperatures of the sources (480C to 780C) limits
their application for power generation. Egypt is not well endowed with
biomass, however, the use of biogas digester could be considered in rural
areas where the gas produced in digester could be used for domestic purposes
and the residue could be used as a source of soil nutrient.

C. nergv Suppy and Demand

1.08 Today, Egypt exports energy, however, beyond the year 2000, it may
have to resort to energy imports. Figure 1.1 is based on the data in Annex
1.1 which gives the aet.ual (FY82-91) and estimated (FY92-99) supply, export
and demand for energy in Egypt. During FY82-91, production of commercial
energy, comprising petr-leum, natural gas and hydropower, grew by about
4 percent annually from about 40.6 MTOE to 58.0 MTOE. During the same period,
domestic consumption of energy grew at a higher rate of about 6 percent
annually from about 18.0 MTOE to 30.9 MTOE and the energy exportsl (of crude
oil and petroleum products) grew annually at a lower rate of about 2 percent
from about 20.3 MTOE to 24.8 MTOE. In the absence of any substantial new
discoveries, it is estimated that petroleum production would reach its peak
around FY93-94 and over a longer term (beyond the year 2000), Egypt could
become a net importer of energy. Figure 1.1 also gives the energy consumed
the power subsector. The subsector accounts for about 40 percent of the tota.
domestic energy consumption. During the period FY82-91, the energy
consumption of the stubsector increased at a rate of about 5 percent annually
from about 7.2 MTOE to 10.9 MTOE. Given the declining production of petroleum
and natural gas, limited hydropower potential that could be economically
tapped, and increasing demand for energy, it is es,ential that the Government
encourages efficient use of energy through pricing of energy at economic level
and implementation of energy conservation measures by the energy users.

1.09 Apparently, no clear relationship exists between the annual GDP
growth rates and growth rates of domestic energy consumption or those for the
electricity consumption by the end users. One possible reason for this
situation could be wrong signals given to the country's economy by the low
energy prices compared to their economic values. Figure 1.2 below gives the
actual (FY82-91) and estimated (FY92-99) growth rates for GDP, energy
consumption and electricity consumption. During the period FY82-91, GDP

1/ Petroleum exports includes exports by the Governnient and those by the
partners assisting the Government in production of crude oil.
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growth rate slid from about 11 percent in FY82 to 2 percent in FY91 in three
stages. GDP growth rate went down from 11 percent in FY82 to 6 percent in
FY84 and after hovering around 6 percent during FY84-85, it again continued
the slide and was 2.5 percent in FY87. After a short upward move to 4 percent
in FY88, the GDP growth rate slid again to 2 percent in FY91 and is estimated
to be 1 percent in FY92.

EGYPT: ENERGY PRODUCTION AND DEMAND
ACTUAL fY82-81 ANO ESTIMATED FYe2-99
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Figure 1.3.

There appears to be a time lag of about one to three years in the downward
movement of the growth rate of energy consumption. Thus, after attaining a
peak of about 14 percent in FY83, the growth rate for energy consumption
dropped to about 2 percent in FY86 and after reaching a smaller peak of about
8 percent in FY87, it continued its downward trend till it was about minus
0.5 percent in FY90. Thereafter, while the GDP growth rate is expected to
reach its lowest (1 percent) in FY92, the growth rate for energy consumption,
after a series of wide fluctuations during FY91-94, is expected to reach its
lowest (about 0 percent) in FY95. The growth rate of the electricity
consumption by the end users appears to be the slowest to respond to the
changes in the GDP growth rates. After attaining a peak of about 15 percent
in FY84, the growth rate for electricity consumption slid to about 7 percent
in FY85 and rose to a smaller peak of 10 percent in FY86 before continuing its
gradual decline to about 5.2 percent in FY91. During the period FY92-99 the



annual growth rate for electricity consumption is expected to be about 5
percent1 .

GDP AND ENERGY GROWTH RATES
ACTUAL FY8g291 AND ESTIMATED FYG2-99
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Figure 1.2

D. Energy Prices

1.10 Table 1.1 below gives the history, for FY83-91, of: domestic
petroleum prices in current LE/mt; natural gas prices in current LE/mt of fuel
oil equivalent; and weighted average electricity tariffs for the end users in
current mills/kWh.

1/ Based on the GDP growth rate and other macroeconomic indicators projected
under the Structural Adjustment Loan to Egypt, the appraisal mission revised
the forecast for FY92-99 for electricity consumption by the end users.
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Table 1: HISTORY OF ENERGY PRICES IN CURRENT TERMS

_.UW~_ __Ft8l_ FY84 FY8S FY86 FY87 FY88 FY89 FY90 FY91

1, Gasotine (80 Octane) 154.0 154.0 210.0 280.0 350.0 490.0 490.0 770.0 980.0
2. Gas OIL 1/ 36.0 36.0 36.0 36.0 60.0 60.0 84.0 120.0 240.0
3. Kerosene I/ 36.0 36.0 36.0 37.8 63.0 60.0 88.2 126.0 252.0
4. Fuel Oil (High Sulphur) 7.5 7.9 12.4 17.6 28.0 28.0 35.0 50.0 80.0
5. LPG 52.0 52.0 52.0 52.0 52.0 52.0 52.0 120.0 200.0
6. Natural Gas (Bulk) 7.6 8.0 12.5 19.6 30.3 33.0 42.5 60.1 96.5
7. Etectricity (mills/kWh) 2/1 2.4 14.5 16.9 22.6 24.3 30.0 33.7 43.4 82.5
8. Av. Exchange Rate LE/$ 1.13 1.18 1.38 1.74 2.17 2.28 2.38 2.65 3.30

Notes:
1/ The Goverrnent increased, as of January 4, 1992, the prices of gas oil and kerosene by 50
percent to LE 360/mt and LE 378/mt respectiveLy.
2/ Electricity prices for FY83-89 are the weighted average tariffs applicable to the end users.
For FY90-91, however, the columns "FV90" and "IFY911 take into account the May 1990 and May 1991
exchange rates and price increases in the petrolewn, natural gas, and electricity prices announced
by the Government. Actual increase in revenue on account of these increases would basicatly accrue
in FY91 and FY92.

1.11 Despite recent substantial energy price increases (para. 1.12) the
energy prices in Egypt are below the economic levels. Historically, the
conception of abundance of petroleum, natural gas and hydropower allowed the
Government to maintain domestic energy prices below the economic levels. The
low energy prices gave wrong signals to the consumers and resulted in the: (i)
inefficient use of energy by the end users; (ii) high energy growth rates,
depletion of domestic energy resource base and diminished export capacity;
(iii) establishment of energy intensive industries such as Nag Hammadi
aluminum plant and Kima :-rtilizer plant which uses electrolysis process
instead of natural gas for ammonia production; (iv) lack of incentive for
adoption of energy conservation measures in industry; (v) inefficient resource
allocation and sub-optimal growth of GDP; and (vi) increase in environmental
pollution. In addition, high consumption of non-renewable domestic energy
resources may make the country a net importer of energy beyond the year 2000
(para. 1.08).

1.12 Since 1980, the Bank was involved in a dialogue with the
Government regarding the issue of energy price increases. The Government
decided to take steps to correct the situation and during FY84-91, the
weighted average electricity tariff was increased by about 470 percent i.n
current terms. DurJ.ig the same period, the Government increased the prices
(in current terms) of natural gas, fuel oil, kerosene, gas oil, gasoline and
LPG by 1,106 percent, 913 percent, 600 percent, 567 percent, 536 percent and
285 percent, respectively. As a result of the understanding reached under the
SAL and the IMF Stand-by agreements, and the May 1991 increases of energy
pri^es, the weighted average tariff for electricity was about 59 percent of
the average tariff based on long-run marginal cost (LRMC) and the weighted
average petroleum product price (including bulk natural gas sales) was about
56 percent of internationally traded equivalent. Effective January 4, 1992,
the Government increased the prices of gas oil and kerosene by about 50
percent. As a result, based on the current exchange rate of LE 3.33/US$, the
weighted average petroleum price in Egypt is 64 percent of the internationally
traded equivalent thus exceeding the agreed target of 56 percent by December
1991. Annex 1.2 gives the definition of internationally traded equivalent
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(twelve months rolling average of petroleum product prices) as agreed by the
Government during SAL negotiations. Based on this formula, the Government
intends, by June 1995, to adjust the weighted average domestic prices of
petroleum products and natural gas' to their internationally traded
equivalents, and electricity prices to cover LRMC cost. For petroleum
products, the Government intends to adjust nominal petroleum prices by June
1992, to reach the 67 percent target of international prices. Further, the
Government agreed that the weighted average price as a percentage of
international equivalents will be increased an additional 11 percentage points
by May of each following year (1992 - 1995, inclusive). The price increase
applied to bulk natural gas supply will be equivalent to that for domestic
fuel oil prices. For electricity prices, the Government agreed that the
weighted average price as a percentage of LRMC will be increased by about 10
percentage points at least annually to move the prices already announced for
May 1991 ( 59 percent of LRMC) to 100 percent by June 1995. The basis for
LRMC prices is explained in para. 2.07 and Table B, Annex 2.3.

E. Issues in Energy Sector

1.13 The main issues in the energy sector are: (i) energy pricing;
(ii) financial health of the petroleum and power subsector institutions;
(iii) need for energy conservation; (iv) improvement of operational
efficiency; (v) reduction of line losses; and (vi) introduction of load
management techniques. Actions to resolve these issues are ongoing under the
SAL, the Bank-financed Fourth Power Project and under the bilateral programs.
The issue of energy pricing is being addressed under the SAL. Resolution of
this issue will in turn help to solve the problem of weak financial
performance in the power and petroleum subsectors (para. 1.14) and will also
induce energy users to focus their attention on energy conservation (para.
1.15). The proposed project would provide technical assistance to improve EEA
operational efficiency through: implementation of effective cost control
systems; procurement of line loss reduction equipment; and rehabilitation of
equiprpnt in the EEA electrAcal network (paras. 1.14 and 1.16). In addition,
assisL nce to reduce line losses is also being pursued under the bilateral
programs (para. 1.16).

1.14 Implementation of the agreed (para. 1.12) increases in petroleum
products and electricity prices would assist the petroleum and the power
subsector institutions in improving their financial health. Performance of
the petroleum subsector institutions depends primarily on two factors:
international and domestic energy prices. Declining oil prices and low
domestic prices compounded by the anticipated decline in oil production levels
and rising cost of gas supply has affected the financial health of the
Egyptian General Petroleum Corporation (EGPG). The Gas Investment Project

/ Natural gas is expected to be supply-constrained for the medium and
possibly long term, largely due to substantial demand for power plants and
heavy industries. Any marginal change in natural gas availability would
impact fuel oil consumption. Therefore, the Government has agreed to tie the
price of natural gas supplied to bulk consumers to the fuel oil equivalent.
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approved by the Board in June 1991 would address some of the issues related to
the petroleum subsector. Increasing the electricity prices to match LRMC
costs would assist the power subsector institutions in improving their
financial performance. However, to ensure compliance with the financial
covenants1 under the ongoing Fourth Power Project and to minimize the future
tariff increases, EEA would have to take measures such as minimizing operating
expenditures, reducing system losses, delaying investments by ensuring maximum
utilization of existing generating capacity and introducing effective cost
control system. Agreement has been reached with EEA that the technical
assistance component of the project should include assistance in implementing
a computerized cost accounting system and training of its staff in cost
analysis and preparation of management reports (paras. 5.02 and 5.24).

1.15 The .Jovernment intention of increasirg energy prices to economic
levels by FY95 acid the fact that, in future, Egypt is likely to be a net
importer of energy (para. 1.08), would focus the attention of the institutions
in the energy sector and the end users of energy to the importance of energy
conservation and efficient utilization of energy. The Government has already
established by Decree Number 112 of 1983 the Organization for Energy Planning
(OEP) to develop and implement energy programs that leaa to rational energy
resource utilization in residential, commercial, transportation and industrial
sectors. However, OEP has not yet become effective due to lack of inter-
sector discipline and coordination. To promote energy conservation in the
industrial sector, the Government established an Industrial Energy
Conservation Center within the framework of Tebbin Institute for Metallurgical
Studies (TIMS). The center under TIMS generally caters for energy
conservation and efficiency improvement measures for the public sector
industries while the Development Research and Technological Planning Center
(DRTPG) established in the Cairo University caters for similar measures to be
taken in the private sector industries.

1.16 To minimize the operating expenditures (para. 1.14), EEA would
have to improve its operational efficiency, reduce line losses, ensure maximum
availability of its installed generating capacity and implement effective load
management systems. The Government of Finland and the U.S. Agency for
International Assistance (USAID) are assisting EEA and the Electricity
Distribution Authority (EDA) in their efforts for reduction of line losses in
their electrical systems. The ongoing Fourth Power Project has provided
technical assistance to assist EEA in load management techniques which were
initiated under the technical assistance funded by the Bank under the Shoubrah
El Kheima and the Third Power Projects. The proposed project provides funding
for procurement of special meters for bulk and major industrial consumers,
installation of transmission lines, procurement of line loss reduction
equipment and Tanta substation rehabilitation to enable EEA to improve the
efficiency and reliability of its electrical system.

I/ The financial covenants require EEA to achieve self financing ratios of
20% in FY92, 30% in FY93, and 35% from FY94 onwards. In addition, EEA should
achieve every year a debt service ratio of 1.5.
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F. Energy Sector Institutions

1.17 The Ministry of Petroleum and Mineral Resources (MOP) and the
Ministry of Electricity and Energy (MEE) are responsible for Egypt's energy
sector. In addition, OEP was established in 1983 (para. 1.15) to develop and
implement energy programs that lead to rational energy utilization. OEP is an
autonomous organization under the Supreme Energy Council (SEC) which includes
all Cabinet Ministers concezned with production and consumption of Energy.

1.18 In the petroleum subsector, the Government-owned EGPC functions as
a holding company under the control of MOP. The primary responsibility for
all exploration, production, refining and transportation of petroleum and
natural gas rests with EGPC which carries out these functions through its
subsidiaries. Some of these subsidiaries have partnerships in oil production
with foreign companies, The marketing and distribution of oil and gas is
largely carried out by EGPC and its subsidiaries, but private companies are
involved in distribution of gasoline and LPG.

1.19 Annex 1.3 gives the organization chart for Egypt's power
subsector. MEE oversees the power subsector through: (i) the Egyptian
Electricity Authority (EEA), a publicly-owned enterprise responsiblo for
almost all the power generated and transmitted in Egypt; (ii) the Electricity
Distribution Authority (EDA) which coordinates the distribution activities of
eight regional Electricity Distribution Companies (EDCs) responsible for
distribution of electricity to medium and low voltage consumers; (iii) the
Hydropower Plants Executive Authority (HPPEA) responsible for construction of
new hydropower projects in coordination with the Ministry of Irrigation;
(iv) the Rural Electrification Authority (REA) responsible for construction of
distribution networks in urban and rural areas; (v) the Nuclear Power Plants
Authority, Atomic Po¢er Authority and Nuclear Material Authority responsible
for planning construction and operation of nuclear plants; (vi) the Renewable
Energy Development Authority (REDA) responsible for introduction of the
renewable energy projects in the country; and (vii) the Organization for
Construction and Manufacture of Electrical Equipment which is involved through
its four affiliates in manufacture of electrical equipment and providing
support for the construction activities concerning transmission and
distribution lines.

G. Poverty Impact Minimization

1.20 Power projects are not the means to directly combat poverty.
However, an adequate supply of electricity is an important prerequisite for
the development of competitive industrial, commercial and trade structures.
The power projects, therefore, are an essential tool for promotion of economic
growth in the developing countries. Improved economic conditions in the
country would assist the Government's objective of improving living conditions
for the poor. Further, the Government intends to maintain a lower level of
tariffs for the average domestic consumer and small commercial consumer using
about 100 kWh of electricity per month (para. 2.07).
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II. POWER SUBSECTOR

A. BRakground

2.01 EEA is responsible for generation and transmission of almost all
the electricity in Egypt. It also distributes electricity directly to:
(a) eight major industrial consumers at 220-kV/132-kV; (b) fourteen industrial
and two agricultural consumers at 66-kV; and (c) five industrial and two
agricultural consumers at 11-kV. EDA through its eight EDCs is responsible
for bulk purchase of power from EEA for distribution of electricity to medium
and low voltage consumers.

2.02 Except for about one percent of EEA installed generation capacity
characterized by isolated islands of power generation and transmission, EEA
installed generation capacity is connected to the Unified Power System (UPS).
Hydropower generation at Aswan (High Dam, Aswan I and II) is transmitted to
the major load centers in the Cairo region at 500 kV. Most of the thermal
power generation (including combustion turbines and combined cycle plants)
located in Lower Egypt is transmitted to the load centers at 220 kV. Except
for 500-kV transmission from Aswan to Cairo, power transmission in Upper Egypt
is at 132 kV. Due to increase in power demand in Upper Egypt, EEA is planning
to install 220-kV transmission lines in Upper Egypt.

2.03 EDCs purchase power in bulk, at 66-kV and 33-kV, from EEA at 772
points of supply. EDCs, normally, step down the power purchased from EEA to
ll-kV for distribution of electricity.

B. Electricity Supply and Demand

2.04 Annex 2.1 gives EEA generation and sales data. actual for FY82-91
and estimated for FY92-99. The isolated system hardly accounts for one
percent of EEA generation and sales, and after FY96 its size would be reduced
as more and more areas would be connected to UPS in future. The following
paragraphs would, therefore, concentrate on the analysis of the UPS. Figure
2.1 below gives the installed capacity and demand of UPS from FY82-99.
Hydropower dominated UPS installed generation capacity till FY84 when the
installed thermal generating capacity overtook that of the hydropower
capacity. With the expectation of availability of natural gas, EEA installed
combustion turbines till FY87 and later took advantage of more efficient
combined cycle plant which normally requires assured supply of natural gas or
diesel oil. Except for start-up and emergency operations, it is uneconomical
to use diesel oil (gas oil) for a combined cycle plant which normally would be
used as a base load plant. In FY90, the installed capacity of the combustion
turbines and combined cycle plants exceeded the hydropower capacity. However,
with the restricted availability of natural gas in future and after completion
of the ongoing combined cycle plants by FY95, the new generation capacity to
be installed would most likely be dual-fuel fired (natural gas and fuel oil)
thermal power plants. If availability of adequate natural gas to comply with
the environmental standards cannot be assured for the dual fuel fired power
plants, power plants using other fuels such as coal may have to be considered
in future. Annex 2.2 gives details of EEA existing (FY82-91) and estimated
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(FY92-99) installed generation capacity by type after taking into account the
retirement (about 750 MW) of the old plants. It is seen that during FY82-91,
EEA installed generation capacity in the UPS prew annually by about 10 percent
and is estimated to grow annually by about 4 percent during FY92-99. The
lower growth rate for FY92-99 is due to the anticipated macroeconomic
situation during the period and the proposed energy price increases which
would bring the energy prices to their economic levels by FY95. The existing
installed generation capacity in UPS system is 11,707 MW, of which about 50
percent is in thermal steam, 26 percent in combustion turbines/combined cycle
and 24 percent in hydropower plants. By FY99, the installed generation
capacity would be 15,678 MW, of which about 62 percent would be in thermal
steam, 20 percent in combustion turbines/combined cycle and 18 percent in
hydropower plants. Thus during FY92-99, thermal steam plants would increase
their share of installed capacity from 50 percent to 62 percent while the
share of combustion turbines/combined cycle and hydropower plants in the
installed capacity would decline during the same period.

EEA: UPS INSTALLED CAPACITY & DEMAND
Actual FY82-91 ana Estlmtated FY92-99'17
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Figure 2.1

2.05 Figure 2.2 below gives the units generated by type -- thermal
steam, combustion turbines (including combined cycle) and hydro -- in the UPS
system. It is seen that, from FY83 onwards, generation from thermal plants
exceeded that from the hydropower plants. For the period FY82-90, which has
also seen the seven-years drought in the region, the average annual generation
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from hydropower plants was about 9,500 GWh. For the same period, generation
from the combustion turbines/combined cycle plants was lower than the
hydropower plants due to lower natural gas availability. With the increased
availability of natural gas, the generation from the combustion
turbine/combined cycle plants is estimated to exceed the generation from
hydropower plants from FY93 before levelling off from FY95 onwards due to
restricted availability of natural gas (para. 2.04). In FY91, the UPS
generation was about 43,888 GWh, of which about 70 percent was from thermal
steam, 22 percent from hydropower and 8 percent from combustion turbines
plants. In FY99 the UPS generation is estimated to be about 64,324 GWh, of
which about 58 percent would be from thermal steam, 27 percent from combustion
turbines and combined cycle, and 15 percent from hydropower plants. Thus,
during FY92-99, the share of generation from thermal and hydropower plants
would decrease while the share of generation from the combustion
turbines/combined cycle power plants would increase substantially.

EEA: UPS ELECTRICITY GENERATION BY TYPE
ACTUAL FY62- 91 AND EST I MATEO FY92- 99
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Figure 2.2

2.06 Figure 2.3 below is based on the data in Annex 2.1 and gives
electricity sales (actual for FY82-91 and estimated for FY92-99) to the end
consumers. In addition to EDA selling electricity to the end consumers, EEA
also sells directly to some of the major industrial and agricultural consumers
(para. 2.01). Thus, electricity sales to the end consumers are those from EDA
and EEA. During FY82-91, total electricity sales to the end consumers more
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than doubled and grew at about 9 percens. During FY92-99, the electricity
sales to the end consumers are estimated' to grow annually at about 5
percent.

EGYPT: ELECTRICITY SALES TO END USERS
Actual FY82-91 and Eatlnted FY02-99
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Figure 2.3

In FY91, electricity sales to the end consumers were about 36,287 GWh, of
which about 48 percent were to the industrial consumers, 32 percent to the
domestic consumers, 7 percent to the common public services and the balance of
13 percent to other consumers. In FY99, electricity sales to the end
consumers are estimated to be 54,571 GWh, of which 46 percent would be to the
industrial consumers, 33 percent to the domestic consumers, 7 percent to the
common public services and the balance of 14 percent to other consumers.
Therefore, it is seen that the pattern of electricity consumption by consumer
categories does not change much during the period of 8 years. There appears
to be no direct relationship between GDP growth rates and growth rates of
electricity sales to the end consumers (Figure 1.2). One of the reasons could

1/ Based on the GDP growth rates and other macroeconomic indicators projected
under the Structural Adjustment Loan to Egypt, the appraisal mission reviewed
with EEA and revised the forecast for electricity sales to the end consumers
for FY92-99.
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be wrong signal (para. 1.09) given to the end users due to the low
electricity tariffs which do not reflect its economic value.

C. letggrJ.citv Pricing

2.07 Weighted average electricity price charged to the end users is
below the LRMC based costs (para. 1.12 and Table 1.1). During FY83-87
weighted average electricity price doubled in current terms and with the
latest tariff increases (May 1991), the weighted average electricity prices
nearly trebled during FY88-91. Table A, Annex 2.3 (page 1 of 2) gives
weighted average electricity tariffs for major groups of end users, and
weighted average tariffs for EEA and EDA. Table B, Annex 2.3 (page 1 of 2),
gives the breakdown for the LRMC cost of 4.31 US Cents/kWh assumed during
negotiations for SAL. The table also gives LRMC projections for FY92-99.
Annex 2.3 (page 2 of 2) gives in detail the electricity tariff rates and
increases implemented for important groups of end users and includes the
effect of May 1991 increases on these end users. The Government intends to
increase, by FY95, tl.a weighted average electricity tariffs to reflect the
LRMC costs. However, for rationalizing the future tariff increases, EEA is
carrying out a tariff study financed by USAID. The report is scheduled for
June 1992. The Government would review the report and take into account the
recommendations of the report while carrying out the future tariff increases.
The Government intends to maintain a lower level of tariff for the average
domestic consumer and small commercial consumer using 100 kWh of electricity
per month compared to consumers falling into higher levels of electricity
consumptions. Thus, for domestic and commercial consumers using 4,000 kWh or
more of electricity per month, the electricity tariff is 5 to 6 times that of
consumers using 100 kWh/month or less.

2.08 Increasing the electricitv prices to match LRMC costs would assist
EEA and EDA to improve their financial performance (para. 1.14). However, to
keep the future tariff increases to the minimum, EEA and EDA need to take
measures to reduce system losses. Reduction of losses in their transmission
and distribution systems is an essential step in this direction. EEA and EDA
are aware of the issue (para. 1.16). EEA, with the assistance from the
Government of Finland, carried out a study in 1983 for reactive compensation
required to reduce line losses in its system and based on the recommendations
in the study, EEA is procuring capacitors of about 900 MVAR total capacity
under bilateral credit from Finland. The first phase of installation of
capacitors of about 400 MVAR capacity was completed in 1987 and the second
phase comprising installation of capacitors of about 500 MVAR capacity is
scheduled for completion in 1992. To achieve its objective of reduction of
line losses, EEA needs to install additional capacitors of about 500 MVAR
capacity (a component of the project). EEA line losses (Annex 2.1, Page 2 of
2) which stood at about 10 percent in FY82 were brought down to 7 percent in
FY91 and are estimated to be reduced to about 5.5 percent by FY99. USAID has
assisted EDA in its efforts to reduce line losses in its system. It provided
funding for rehabilitation of urban distribution systems and is providing
expert assistance for EDA efforts to reduce line losses. Line losses in the
EDA systems, which stood at about 13 percent in FY82, were reduced to
11 percenc in FY91 and are estimated to be reduced to less than 9 percent by
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PY99. The total (EEA plus EDA) line losses were reduced from about 19 percent
in FY82 to less than 15 percent in FY90 and are estimated to be reduced to
about 12 percent by FY99.

D. EEA Investgmnt-Plan

2.09 Annex 2.4 gives the revised EEA least-cost investment plan for
FY92-99 which amounts to about LE 36,766 million out of which LE 30,282
million (about 82 percent) is in foreign exchange. About 74 percent of the
plan investment is in generation, 24 percent is in transmission and the
balance of 2 percent is for training and other miscellaneous items. The
scheduling of new power stations or extension to the existing power stations
depends on the load forecast and the available capacity of the existing power
stations. The investment plan takes into account replacement required for
retirement of about 750 MW of total capacity.

2.10 The Government has a long-term goal of regional exchange of power
between Arab and African countries through interconnection of electrical
systems of the countries. The feasibility study for interconnecting the
electrical systems of Egypt and Jordan has been completed. Further, the
consultants, Canadian Interconnection Consortium, are carrying out the
feasibility study for interconnection of the electrical systems of Egypt,
Iraq, Jordan, Syria and Turkey. Political stability in the region would be
one of the important factors if full economic benefits from such
interconnections are to be realized.

E. Issues in Power Subsector

2.11 The main issues in the power subsector are: (i) low electricity
tariffs which do not cover LRMC costs; (ii) high line losses; (iii) financial
health of EEA; (iv) lack of effective cost analysis, control and monitoring;
(v) inadequate computerization of EEA accounts; and (vi) lack of effective
management information system (MIS) and inter-departmental coordination within
EEA. The issues (i), (ii) and (iii) have been covered in paras. 1.13 through
1.16, Section I and para. 2.08; therefore, the remaining issues (iv) through
(vi) are discussed in the following paragraphs.

2.12 With implementation of energy price increases agreed under the
SAL, the EEA financial viability would improve. However, to minimize the risk
of not achieving the financial targets under the covenants under the ongoing
Fourth Power Project and to minimize the future tariff increases, additional
efforts by EEA are required to minimize operating expenses and improve its
operational efficiency. To minimize expenses, effective cost analysis,
control and monitoring of elements of cost of production and supply of
electricity is essential. The proposed project would provide technical
assistance for training EEA staff in cost analysis and preparation of
management reports so as to improve cost control (para. 5.02 . To improve
liquidity, EEA needs to make special efforts to improve collection of accounts
receivable. As of June 30, 1991, EEA accounts receivable represented about
5.6 months of average electricity sales (para. 5.13) and are to be reduced, by
June 30, 1992, to 3 months of electricity sales. Thereafter, at any point in
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time, EEA accounts receivable would be maintained within the limit of 3 months
according to the financial covenants under the Fourth Power Project. With the
agreed tariff increases in future, the si.tuation is likely to worsen unless
EEA makes special efforts to maintain its accounts receivables within the
limit of 3 months.

2.13 EEA has installed modern office equipment and has access to modern
office technology; however, except in limited areas of technical power system
analysis, it has not taken full advantage of the available equipment.
Computerization of the financial and cost accounting systems has been
initiated but is incomplete and inadequate (para. 5.01).

2.14 EEA has the basic requisites for introduction of MIS. However,
lack of interdepartmental coordination and effective system for collection of
data has delayed the implementation of the MIS system. In the absence of
coordination between its technical and financial departments, especially in
planning matters, it is not able to make effective use of MIS system (hardware
and software) installed under Project EGY/81/037 funded by the United Nations
Development Program (UNDP). The proposed project provides additional
technical assistance to assist EEA in implementing MIS.

F. Role of IDA/Bank in the Power Subsector

2.15 The World Bank group has been involved in ten operations in the
energy sector, of which five operations are in the power subsector. The
operations in the power subsector are:

FY77 - Loan 1453-EGT, Regional Electrification Project (US$48 million)
FY79 - Loan 1733/Credit 935-ECT/Special Action Credit 20-EGT, Shoubrah El

Kheima Power Project (Loan US$102 million, Credit US$37 million and
Special Action Credit US$35 Million)

FY80 - Loan 1886/Credit 1052-ECT, Third Power Project (Loan US$7 million and
Credit US$120 million)

FY84 - Loan 1886-1-EGT, Power Supplemental Loan (US$59 million)
FY89 - Loan 3103-EGT, Fourth Power Project (US$165 million)

The Project Performance Audit Report for Loan 1453-ECT (No. 5110) dated June
5, 1984 was submitted to the Board on June 19, 1984 and a combined Project
Performance Audit Report for Loans/Credits 1733/935, 1886/1052 and 1886-1-EGT
(No. 8819) was submitted to the Board on July 26, 1991. The Fourth Power
Project is under implementation.

2.16 The completed operations have made substantial contributions to
the development of Egypt's power subsector. They have: (a) facilitated the
extension of electrical supply to the rural and urban areas; (b) supported
installation of three units of 300 MW each at Shoubrah El Kheima thermal power
station and four units of 67.5 MW each at Aswan II hydropower station located
at the old Aswan dam; (c) supported installation of a combined cycle power
plant of about 1,100 MW capacity located at Faraskur (Damietta); and
(d) assisted institutional development through financing of technical
assistance for project management, planning, training of technical and
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financial staff, manpower development, and load research and load management.
The ongoing Fourth Power Project when completed would, in addition to (c) and
(d), improve the efficiency and provide 138 MW net additional generating
capacity by conversion to combined cycle of the existing combustion turbines
at Mahmoudia and Damanhour power stations.

2.17 From these operations, four important lessons have been learnt.
The first important lesson learned was that it is unrealistic to set financial
objectives for EEA in isolation without regard to the system of subsidies and
controlled prices that pervades the Egyptian economy and have cross-sectoral
impact. As a result of this lesson, the Bank decided in FY87 to seek
agreement on the medium-term energy price reform goals and sought up-front
energy price action consistent with reaching the end objective, prior to each
energy sector lending operation. Thus, the Fourth Power Project was approved
after the end objective of reaching economic levels by June 30, 1995 was
agreed and an up-front energy price increase action was taken. The Gas
Investment Project was approved after annual targets for reaching the end
objective were agreed under the SAL (para. 1.12) and the FY91 action
consistent with the target was taken. This project is being presented to the
Board for approval after the Government has taken measures necessary to
achieve, for petroleum products, the target ratio of 56 percent between the
domestic and international prices (para. 1.12). In fact, as a result of the
January 4, 1992 energy price increases carried out by the Government, the
average weighted petroleum product price in Egypt is about 64 percent of the
internationally traded equivalent, thus exceeding the target of 56 percent for
December 1991. The second important lesson learned was that proper
arrangements should be in place before making any major organizational changes
in the existing set-up of the administrative functions of an institution.
This was the case when the Government decided to divest EEA of the function of
distribution of electricity and hand over the function to the EDA/EDCs. As a
result, the intention of improving the service rendered to the electricity
consumers could not be achieved. The third important lesson learned was that
the targets for measuring financial performance should be der!.ved from
concepts which are fully understood and accepted by both parties and
operational methodologies for calculating these targets should be clearly
defined during appraisal and agreed during negotiations. As a result of this
lesson and to avoid any misunderstanding, the financial covenants for the
Fourth Power Project were appropriately drafted and discussed in depth with
EEA during appraisal and negotiations. EEA is currently in compliance with
these covenants. The fourth important lesson learned was that executing
agencies should give more attention to the interaction between the activities
of the different contractors and agencies at site to ensure smooth performance
of critical activities at site. This was one of the reasons for complaints
about delays at the site by the contractor for civil works for Aswan II
hydropower station. To avoid such a situation, EEA intends to appoint the
engineering consultant for the project early (by the end of March 1992) to
coordinate the activities of the contractors and other agencies at site.
Further, care would be taken during preparation of the bidding documents to
clearly spell out, as far as possible, such interface activities in the
bidding documents.
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1II. THE BORRONqER

A. Background

3.01 The borrower of the proposed loan would be the Egyptian
Electricity Authority (EEA).

3.02 Until 1964, generation, transmission and distribution of
electricity in Egypt was in the hands of governmernt, municipal and private
organizations. In 1964, the Ministry of Electricity was formed in accordance
with the Law No. 60 of 1963, consolidating all of the generation, transmission
and distribution facilities under one state-controlled organization. In 1965,
Presidential Decree No. 3726 was issued establishing the General Egyptian
Electricity Corporation (GEEC) to: own and operate public power systems; plan
power system expansion; and execute the required generation, transmission and
distribution projects for the country. In 1971, the Rural Electrification
Authority (REA) was created to plan and supervise the construction of rural
electrification projects. Operation and construction of power system
facilities were in the hands of CEEC and REA until in early 1976 Law
No. 12/1976 was passed creating EEA which superseded GEEC'. In addition, Law
No. 27/1976 was passed in 1976 redefining the organizational structure of REA.
In the same year two more authorities -- Nuclear Power Plants Authority and
Qattara Depression Authority (now HPPEA) -- were established in the power
subsector.

3.03 In 1978, the organizational structure of EEA was changed by a
Cabinet Decree of March 6, 1978 with the creation of seven Electricity
Distribution Companies (EDCs) as subsidiaries of EEA. The EDCs were formed to
take over distribution of electricity while EEA provided certain specific
services to EDCs such as research, training, foreign borrowing and
procurement, long-range planning and major maintenance assistance. The EDCs
commenced operation in 1979 without adequate preparation for transfer of
authority inevitably causing some disruption in operations. This
unsatisfactory situation continued till 1983 when by Law No. 97 of 1983 EDA
was created and made responsible to oversee the operations of EDCs. EEA now
is responsible for generation and transmission of electricity while EDA with
EDCs is responsible for electrical distribution activities within Egypt.

B. Organization

3.04 Annex 3.1 gives the organization chart for EEA. EEA is a
government-owned enterprise regulated by MEE. It is managed by the Chairman
of the Board of Directors and assisted: (i) at the headquarters by five Deputy
Chairmen (planning, project construction, operation, finance and
administration); and (ii) in the field by Presidents of seven zones (Cairo,

I/ Since EEA was not established under Law 97, it does not fall within the
scope of public enterprises reforms envisaged under the SAL.
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Alexandria, Canal, Middle Delta, West Delta, North Upper and South Upper
Egypt). In FY90, EEA had five zones; however, in view of increasing activity
in Delta and Upper Egypt zones, EEA split the Delta zone into Middle and West
Delta zones, and the Upper Egypt zone into North Upper and South Upper Egypt
zones.

3.05 EEA needs to further improve its administration systems,
delegation of authority and coordination between its various disciplines,
especially between technical and financial sections in the matters related to
the planning. With the assistance from UNDP under the Data Bank Program, LEA
has acquired office equipment for introduction of MIS (para. 2.14). However,
except for certain technical planning and operation functions, adequate use of
the facilities provided under the program has not been made. The proposed
project would provide technical assistance for improving EEA financial and
cost accounting systems and for training its staff in cost analysis techniques
which are essential for reducing operating expenses.

3.06 Currently, EEA has about 37,800 employees, of which about 65
percent are technicians and craftsmen, 12 percent are engineers and chemists,
and the balance of 23 percent are service and clerical staff. EEA carried out
a manpower and training management study (April 1990) to review the surplus
staff position. According to the findings of the study, by PF99, EEA would
have a staff of about 47,100 out of which about 66 percent would be
technicians and craftsmen, 13 percent would be engineers and chemists, and the
balance of 21 percent would be service and clerical staff. At present, one
out of nine employees is employed at the headquarters and this represents a
high ratio that EEA is trying to reduce by decentralization of activities and
delegation of asponsibilities.

3.07 EEA was successful in attracting participation of cofinanciers for
establishment of training centers at Cairo North (Bank), Cairo South (Bank,
USAID and Canada), Abu Qir (Bank), Fayid (Germany), Talkha (Japan) and Aswan
(Sweden). EEA aims at establishing additional training centers in the newly
created zones (para. 3.04) and expanding scope of activities in the existing
training centers. A few of the important ongoing training activities are:
transmission training facility, funded by CIDA, Canada, scheduled for
completion by December 1991; Abu Qir and Attaq power plant training
simulators, funded by the Bank under the Vocational Training Project,
scheduled for completion by December 1992; management development project,
funded by USAID, scheduled for completion by the end of 1994; and live-line
training project funded by France, scheduled for completion by December 1992.
In addition, EEA sends its staff for training overseas under various supply
and erect contracts for power stations, and transmission lines and
substations.

C. EEA Existing Facilities

3.08 The power subsector in Egypt has grown substantially compared to
1952 when the power demand was only 110 MW. In FY91, the maximum demand of
UPS was about 7,100 MW. In FY91, EEA had: (i) an installed generation
capacity of 11,707 MW in its UPS distributed in three hydropower stations,
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14 thermal steam power stations, and 21 combustion turbine and combined cycle
power stations; (ii) an installed capacity of about 119 MW in its isolated
system distributed in 11 combustion turbine/thermal power stations and ore
diesel power plant; (iii) 1,594 km of 500-kV, 4,720 km of 220-kV, 2,200 km of
132-kV and 4,470 km of 66-kV transmission lines; and (iv) substation
capacities of 5,280 MVA at 500-kV, 12,430 MVA at 220-kV and 2,736 MVA at 132-
kV. In FY91, EEA generated about 44,254 GWh of electricity and had
electricity sales of about 39,529 GWh.

3.09 During FY85-91, EEA assets increased about six-fold from LE 1,731
million to LE 10,035 million. Its electricity sales during the same period
increased by about six-fold from LE 288 million to LE 1,711 million.

IV. THE PROJECT

A. oiect Oiin and Obiective

4.01 Project Origin. To meet future demand for electricity, EEA, in
1984, initiated a feasibility study (funded by USAID) for Kureimat coal-fired
thermal power station with a net installed capacity of 1,200 MW. Given the
high petroleum prices in 1984 and the uncertainty of availability of natural
gas for power generation, coal was the natural choice for the future power
stations in Egypt. The consultants, Stone & Webster (S & W) completed the
study in December 1985. However, the fall in petroleum prices in early 1986
and the incentives to the drilling companies given under the new "gas clause"
approved by the Egyptian Parliament in early 1988, changed the Government's
views regarding availability of natural gas for power generation. The
Government/EEA approved the Damietta and Cairo South combined cycle power
stations, and conversion to combined cycle of the existing combustion turbines
at Talkha, Mahmoudia and Damanhour power stations. EEA also, through USAID
funding, carried out a supplemental study with the objective of evaluating
future availability of natural gas for power generation and appropriately
modifying the feasibility study for Kureimat power station. The study
indicated restricted availability of natural gas for use in power stations.
In view of this, and environmental limitations imposed by use of fuel oil
alone for the power station, the consultants revised the feasibility study in
June 1989. The revised study, which compared the costs of installing a fuel
oil, gas, coal and combined- cycle power station at each of the five potential
sites' (Annex 4.1, para. 2), recommended installation of a dual fuel (fuel
oil and natural gas) fired thermal power plant at Kureimat as the lowest-cost
solution for meeting the future demand in FY96-97.

4.02 Proiect Objectives. The project objectives are to assist EEA in:
(a) alleviating power shortages; (b) meeting the growing demand for
electricity; (c) improving the efficiency and reliability of the EEA
interconnected system; (d) strengthening the EEA financial position; and

1/ The five potential sites considered being: (a) the four inland sites of
Attaq, Cairo Nlorth, Gamasa, Mit Ghamr and Kureimat; and (b) Gamasa located on
the Mediterranean coast in the North Delta region.
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(e) stm.-ngthening the institutional capabilities by improving technical and
managerial skills of EEA staff.

B. Rationale for Bank Involvement

4.03 The Bank's country assistance strategy gives high priority for
lending to the energy sector, considering the sector's effect on balance of
payments and GDP growth. Rapid development of electricity and natural gas
production is the key to supporting development of production sector in a
sustainable way. However, given the low domestic energy prices (paras. 1.11
and 2.07), the Bank lending in the energy sector is designed to support energy
pricing reforms to achieve economic levels (paras. 1.12 and 2.17). With the
approval of IMF Stand-by (May 1991) and SAL (June 1991), the Government is
committed to increase the petroleum, natural gas and electricity prices to
economic levels (para. 1.12) by FY95. The Bank's involvement in this project
and the power subsector enables the Bank to: (i) assist the Government in
increasing the weighted average electricity price to attain LRMC costs by
FY95; (ii) ensure rational least-cost investments in power subsector;
(iii) help the Government to mobilize foreign financial resources for power
subsector development through effective cofinancing; and (iv) ensure, through
technical assistance, efficient institutional development of EEA which is a
prerequisite for ensuring efficient and reliable supply of electricity -- an
essential infrastructure for stimulating growth of non-oil exports to improve
Egypt's economy.

C. Proiect Description

4.04 The project would consist of the following components:

(i) The supply and installation of a dual fuel-fired (fuel oil and
natural gas) thermal power station with a net installed capacity
of 1,200 MW at Kureimat located on the east bank of the river
Nile, about 95 km south of Cairo in the Giza Governorate.

(ii) The supply of material and equipment for about 162 km of a
20-inch diameter natural gas pipeline (including a pressure
reducing and metering station) interconnecting the power station
with the gas grid.

(iii) The supply and installation of: (a) about 150 km of 500-kV
transmission lines interconnecting the power station to UPS; (b)
about 90 km of 220-kV transmission lines to assist EEA in
transmission of power to the load centers; (c) the equipment for
rehabilitation of the Tanta 220-kV/66-kV substation located in the
Delta zone and thereby assisting EEA in improving the reliability
of its electrical transmission system; and (d) the line loss
reduction equipment (capacitors) with a total capacity of about
500 MVAR for improving the efficiency of transmission of power
from power stations to the load centers.
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(iv) technical assistance for the: (a) preconstruction and
construction phase engineering consultancy services;
(b) consultancy services for training of EEA staff and procurement
of training equipment; (c) consultancy services and equipment for
electricity/energy data bank and provision of software and
hardware required for project management system; (d) consultancy
services and hardware and software for implementation of a
computerized financial management system with a special emphasis
on implementation of an effective cost control management system;
and (e) procurement of about 1,000 special meters for introduction
of an efficient load management system.

A full description of the four project components is provided in Annex 4.1.

4.05 Compnent X. Kureimat power station would have: (a) two steam
turbine generators each of 600 MW net capacity with auxiliaries and peripheral
facilities; (b) two steam generators (boilers) with auxiliaries and having
full load capability using either natural gas or fuel oil; (c) fuel oil and
natural gas handling system; (d) water and wasta treatment plants, electrical
switchyard and miscellaneous electrical facilities; (e) mechanical piping and
miscellaneous mechanical equipment; (f) circulating (cooling) water system;
and (g) buildings, service and maintenance facilities, colony and other civil
works. Assuming a 50:50 fuel mix, the power station would annually consume
about 936 million m3 of natural gas and about 0.9 million tons of fuel oil to
generate 7,730 GWh of electricity. The make up and circulating water
requirements of the power station and colony would be met from the Nile river.
Fuel oil requirements for the power station would be met from the 14-inch oil
pipeline (from Mostorod refinery to Beni Suef) which runs by the Kureimat
site. Component II covers the requirements for supply of natural gas to the
Kureimat site.

4.06 Component II. Natural gas to the power station would be supplied
by tapping (at Zafarana) the existing Ras Shokir-Port Said natural gas
pipeline running along the Gulf of Suez coast. The component provides for
supply of material and equipment for the installation of about 162 km of a 20-
inch diameter natural gas pipeline from Zafarana to the Kureimat power station
site. In addition, the component includes the cost of the equipment for
pressure reducing and metering station to be located at the power station
site. For reasons given in para. 4.09, the installation of the pipeline is
considered reserved procurement and is excluded from the component.

4.07 Component III. With the additions of new generation capacity and
increase in demand for power, the EEA interconnected system needs to be
strengthened. In addition, some of the equipment in the substations needs to
be replaced/rehabilitated. Accordingly, the component provides for: (a) about
150 km of 500-kV transmission lines to interconnect Kureimat power station to
UPS; (b) about 90 km of 220-kV transmission lines (Tanta-Kalyobea and Abu
Sultan-Manayef) to transmit electrical power to che load centers which cater
for the consumer demand for electricity; (c) rehabilitation of Tanta
substation and replacement of the existing low-capacity switchgear at the
substation with that of a higher capacity to meet the increased power
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requirements in the Delta zone; and (d) installation of ebout 120 capacitor
banks, with a total capacity of about 500 MVAR at about 50 substations in the
UPS, to assist EEA in improving efficiency of transmission of power from power
stations to the load centers.

4.08 Component IV. The component includes preconstruction and
construction phase engineering consultancy services (1,500 foreign and 1,000
local expert-months), funded by USAID, to assist EEA in timely procurement,
installation and commissioning of equipment at the power station site. In
addition, the engineering consultant would be responsible for procurement,
installation, operation and maintenance of the equipment at environmental
monitoring station to be established at the power station site for taking
meteorological measurements and measurements of background pollution at the
site for a period of at least one year during the preconstruction phase (Annex
4.7, para. 8). In addition, the engineering consultants would also be
responsible for measurements regarding the physical conditions at the site and
the hydrology of the Nile river. To minimize the risk of not achieving the
financial targets in future and to keep the future tariff increases to the
minimum (paras. 1.14 and 1.16), EEA needs to minimize its operating expenses
by controlling costs. Accordingly, consultancy services (about 100 expert-
monthls) are provided under the component for assisting EEA in implementation
of computerized financial management system with a special emphasis on
effective cost control systems. EEA has the basic equipment for MIS system
(para. 2.14). However, the introduction of MIS system has been delayed. The
component provides for about 10 expert-months of consultancy services, and
hardware and software to cover EEA's immediate needs for introducing MIS and
project management systems. With the increase in electricity tariffs, EEA
proposes to procure about 1,000 meters for introduction of special tariffs for
major industrial consumers and EDCs which obtain bulk supply of electricity
from EEA at various points (para. 2.03). The procurement of special meters
would also assist EEA in implementing load management measures. The
supplemental loan for the Third Power Project provided funds for the first
phase of training EEA staff and trainers in instrumentation and controls which
is an important feature of a modern power station. In addition, the component
provides for: (i) about 12 expert-months of consultancy services and 60
trainee-months of training overseas of EEA staff under the second phase of
training of EEA staff and trainers in instrumentation and controls; and (ii)
training equipment for the training center to be established at Minia in the
North Upper Egypt Zone.

D. Implementing Agencies

4.09 EEA would be the implementing agency for components I, III and IV
while EGPC would be the implementing agency for the component II (natural gas
pipeline). The cost of material and equipment for the natural gas pipeline is
included in the project cost. However, the project cost excludes the cost of
installation of the pipeline (which is considered as reserved procurement)
since EGPC would follow its normal practice of awarding the installation
contract to PETROJET, a company under its control. Therefore, even though the
installation cost is not included in the project cost, it is included in the
total financing required for the project (Table 4.1). The natural gas
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pipeline, which is essential for assuring timely and adequate supply of
natural gas for the project, would be wholly owned and operated by EGPC.
Therefore, EEA would enter into a subsidiary loan agreement (para. 4.12) for
onlending the Bank funds to EGPC for the cost of material and equipment
required for the installation of the pipeline. The financial performance of
EGPC, carried out under the Gas Investment Project approved by the Board in
June 1991, is given in Section VI, Finance (EGPC).

E. Cost Estimates

4.10 The total project cost, excluding interest during construction
(about US$119.3 million), is estimated to be about US$1,260.9 million of which
about 79 percent amounting to about US$1,000.1 million is in foreign exchange.
An exchange rate of 1 US$ - LE 3.33 as of July 1, 1991, has been used for
converting base costs and physical contingencies from one currency to another.
However, calculation of the total project cost (including contingencies) has
been based on the assumption that purchasing power parity would be maintained
over the project implementation period. A summary of the cost estimates for
the project is given below in Table 4.1 and detailed in Annex 4.2.
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Table 4.1: SUMMARY OF THE PROJECT COST

In Million LE In Million USS Foreign

as X of
L2oLal Forel. Total Local Foreian Total J tal

1. Kureimat Power Station

Siteworks and Civil Works 174.4 273.5 447.9 52.9 82.9 135.8 61
Steam Generators 97.4 420.0 517.4 29.5 127.3 156.8 81
Steam Turbine Generators 45.5 397.3 442.8 13.8 120.4 134.2 90
Water and Waste Treatment 3.3 58.6 61.9 1.0 17.8 18.8 95
Mechanical Equipment and Piping 76.4 401.2 477.6 23.2 121.6 144.8 84
Instrurentation and Controls 5.1 85.1 90.2 1.5 25.8 27.3 95
Electrical Equipment and Cables 97.6 432.5 530.1 29.6 131.0 160.6 82
Training Simulator 3.5 10.0 13.5 1.1 3.0 4.1 73
Environimental Monitoring Equipment 0.4 6.8 7.2 0.1 2.0 2.1 95
Wrap-up Insurance 0.0 21.5 21.5 0.0 6.5 6.5 _10
BASE COST 503.6 2,106.5 2,610.1 152.7 638.3 791.0 81
Physical Contingencies 57.1 215.9 273.0 17.3 65.4 82.7 79
SUBTOTAL 560.7 2,322.4 2,883.1 170.0 703.7 873.7 81
Price Contingencies 387.8 1,620.5 2,008.3 28.9 121.9 150.8 81
TOTAL 1 948.5 3,942.9 4,891.4 198.9 825.6 1,024.5 81

II. Gas Interconnection (Pipeline)

Equipment Supply and Installation 26.6 103.5 130.1 8.1 31.4 39.5 80
BASE COST 26.6 103.5 130.1 8.1 31.4 39.5 80
Physical Contingencies 2.7 10.3 13.0 0.8 3.1 3.9 80
SUBTOTAL 29.3 113.8 143.1 8.9 34.5 43.4 80
Price Contingencies 21.9 85.3 107.2 1.7 6.7 8.4 80
TOTAL II 51.2 199.1 250.3 10.6 41.2 51.8 80

!1. Transmission Lines

Station Interconnection to the Grid 36.0 67.4 103.4 10.9 20.4 31.3 65
Other Transmission Lines (incl. s/s rehab.) 66.7 167.9 234.6 20.2 50.8 71.0 72
BASE COST 102.7 235.3 338.0 31.1 71.2 102.3 70
Physical Contingencies 10.3 23.5 33.8 3.2 7.2 10.4 69
SUBTOTAL 113.0 258.8 371.8 34.3 78.4 112.7 70
Price Contingencies 76.9 172.9 249.8 5.6 12.5 18.1 62
TOTAL III 189.9 431.7 621.6 39.9 90.9 130.8 70

IV. Technicatl Assistance

Engineering Consultancy Services 29.0 94.2 123.2 8.8 28.5 37.3 76
Training Consultancy Services & Equipment 2.0 13.6 15.6 0.6 4.1 4.7 87
Data Sank and Management Information System 1.1 8.9 10.0 0.3 2.7 3.0 90
Load Management Equipment °.- 1.- 1.8 0.0 0.5 0.5 100
BASE COST 32.2 118.4 150.6 9.7 35.8 45.5 79
Physical Contingencies 0.2 1.6 1.8 0.1 0.5 0.6 8$
SUBTOTAL 32.4 120.0 152.4 9.8 36.3 46.1 79
Price Contingencies 22.0 82.2 104.2 1.6 6.1 7.7 79
TOTAL IV 54.4 202.2 256.6 11.4 42.4 53.8 79

TOTAL PROJECT COST (I+II+III+IV)

BASE COST 665.1 2,563.7 3,228.8 201.6 776.7 978.3 79
Physical Contingencies 70.3 251.3 321.6 21.4 76.2 97.6 7
SUBTOTAL 735.4 2,815.0 3,550.4 223.0 852.9 1,075.9 79
Price Contingencies 508.6 1.960.9 2.469.5 37.8 147.2 185.0 ___80
TOTAL PROJECT COST 1,244.0 4,775.9 6,019.9 260.8 1,000.1 1,260.9 79

V. Reserved Procurement (Gas Pipeline Erection) 28.6 0.0 28.6 6.0 0.0 6.0 0

VI. Interest During Cpnstruction

Bank Financed 0.0 152.8 152.8 0.0 32.5 32.5 100
Others 0.0 .471.2 4712 0.0 86.8 86.8 100
TOTAL V 0.0 624.0 624.0 0.0 119.3 119.3 100

TOTAL FINANCING REQUIRED (I+IIIII+IV+VVIl) 1,272.6 5,399.9 6,672.5 266.8 1,119.4 1,386.2 81
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The cost estimates are based on experience with recent contracts for similar
equipment and are considered to be reasonable for this type of project. The
cost estimates include duties and taxes paid to the Government by EEA.
Overall physical contingencies of 10 percent are added except for: (a) the
civil works for which about 15 percent physical contingencies have been added;
and (b) the consultancy services' portion of the technical assistance
component for which no physical contingencies are included. Price
contingencies have been added to the base cost plus physical contingencies on
the following annual inflation rate projections (based on the Bank estimates):

EEA's Fiscal Year FY91 FY92 FY93 FY94 FY95 FY96 FY97 FY98 FY99

Costs expressed in:

US$ (%) 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9
LE (%) 20.0 28.0 15.0 9.0 6.0 5.0 5.0 5.0 5.0

It is estimated that about 1,620 foreign expert-months and 1000 local expert-
months are required for the consultancy services included in the technical
assistance component. The project cost includes duties and taxes amounting to
LE 215.7 million (about US$45.1 million).

F. Project Financing Plan

4.11 The financing plan for the project is summarized in Table 4.2
below. During negotiations, EEA informed that: (a) the agreement with the
African Development Bank (ADB) for a loan amount of about US$350 million was
signed on May 30, 1991; (b) the agreement with the Arab Fund for Economic and
Social Development (AFESD) for an amount of about US$125 million was signed on
June 13, 1991; (c) the agreement with the Saudi Government for a grant of
about US$50 million is effective; and (d) the first amendment to the grant
agreement with USAID for an amount of US$100 million for the Kureimat power
station signed in August 1990 is operative and the second amendment to the
grant agreement for an additional amount of US$100 million for the power
station was signed on September 9, 1991. Based on the above information, the
financing plan is given in Table 4.2 below. During negotiations. assurances
were obtained from the Egyptian delegation that EEA/EGPC would finance the
local currency cost of the project (US$266.8 million)', and the foreign
exchange requirements for: (i) project wrap-up insurance (US$7.6 million);
(ii) colony civil works (US$1.7 million); (iii) interest during construction
for the project (US$119.3 million); and (iv) any foreign exchange gap for the
project (currertly estimated at US$52.0 million) taking into account the
agreements reached with the cofinanciers. Assurances were also obtained from
the Government that it would take all necessary measures to enable EEA to
cover any financing gap.

1/ EEA/EGPC would generate adequate cash to cover the local currency cost of
US$266.8 million (about LE 1,272.6 million) of the project. In the event of
failure of EEA/EGPC to do so, it was agreed that the Government would cover
the shortfall in the local currency requirements of the project.
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TableL 4.2: PROJECT FINANCING PLAN
(in US$ Million)

FundiLg Agency Local Eqrign Total % of Financing Plan

1. IBRD 220.0 220.0 16

2. ADB - 350.0 350.0 25

3. AFESD - 125.0 125.0 9

4. USAID )J 193.8 193.8 14

5. Saudi Arabia - 50.0 50.0 4

6. EEA/EGPC 266.8 180.6 447.4 32

TOTAL 266.8 1119.4 1386.2 100

I/ Though USAID funding of US$200 million would be available for the project,
only the amount estimated for funding of USAID bid packages is included in
the financing plan.

G. On-lending Arrangement

4.12 For reasons given in para. 4.09, the Bank funding for the natural
gas pipeline would be for supply of material and equipment for the pipeline
and would exclude the cost of installation of the pipeline. The pipeline
would be fully owned, operated and maintained by EGPC, and agreement has been
reached that the Borrower, EEA would enter into a subsidiary loan agreement
with EGPC for the on-lending of Bank funds for the cost of materials and
equipment required to construct the pipeline for supplying the required
quantity of natural gas to the power station (para. 4.34). EGPC would repay
the amount on-lent to it over a period not more than 20 years including a 5-
year grace period. The interest rate (currently at 7.73 percent), the
commitment charges and amounts of currencies in which debt service payments
would be made would be the same as paid by EEA to the Bank for the loan. EGPC
would also bear the foreign exchange risk with respect to the on-lent amount.
EGPC may, therefore, make debt service payments in: (i) the same currency or
currencies in which EEA would make payments to the Bank; or (ii) the local
currency equivalents calculated at the time of making the debt service
payments. During negotiations. agreement was reached with the Egyptian
delegation that the signing of a subsidiary loan agreement, satisfactory to
the Bank, for the money on-lent by EEA to EGPC would be a condition of loan
effectiveness.

H. Procurement

4.13 All Bank-financed procurement for civil works, and the supply and
installation of materials and equipment would be according to the Bank's
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Procurement Guidelines, Procurement of technical assistance services would
follow the Bank's Guidelines for Use of Consultants in Bank-financed projects.

4.14 The Bank fJ.nancing is proposed for the following 16 main bid
packages:

(a) supply of non-critical piping and valves and installation of
pump drives, feed water heaters, deaerators, condensers, waste and
water treatment system, piping and valves and other miscellaneous
equipment;

(b) supply of instruments and controls;

(c) supply and installation of training simulator;

(d) supply of gas piping, material, fittings and tools;

(e) supply of pressure reducing and metering equipment;

(f) supply of pipe coating material;

(g) supply and installation of Tanta substation rehabilitation
equipment;

(h) supply of 220-kV transmission line materials;

(i) supply of line loss reduction equipment;

(j) supply and installation of data bank/MIS equipment;

(k) & (1) supply of training and load management equipment;

(m), (n) & (o) consultancy services for training, data
bank/MIS and financial management systems; and

(p) training overseas of EEA staff.

Except for small value items under packages (a), (g), (j) and (k),
International Competitive Bidding (ICB) procedures, according to the Bank's
Procurement Guidelines, would be followed for packages (a) through (1). For
procurement of goods under ICB, bidders offering domestically manufactured
goods and satisfying the criteria for the margin of preference, would receive
a margin of preference in bid evaluation of 15% of the CIF price of the
imported goods offered by the competing bidders or the prevailing customs duty
applicable to the non-exempt importers, whichever is less. Procurement of
technical assistance services under packages (m), (n) and (o) would follow the
Bank's Guidelines for Use of Consultants by World Bank Borrowers.

4.15 International Shopping, according to the Bank's Procurement
Guidelines, would be followed for procurement of the small value items under
packages (a), (g), (j) and (k) for: (i) valves and tees and special pipe
joints required for piping supply and erection; (ii) instruments, relays and
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testing equipment required for rehabilitation of the Tanta substation; and
(iii) tools and instruments for training and data bank/MIS equipment.
Procurement following International Shopping Procedures would involve
obtaining at least three price offers for the required goods from at least two
eligible source countries and would be limited to US$70,000 per contract and
US$500,000 in aggregate.

4.16 Direct contracting following Bank's Procurement Guidelines would
be followed for obtaining relays, instruments, recorders required to match
existing equipment at the Tanta substation proposed for rehabilitation under
package (g), para. 4.14. Total foreign exchange expenditure under this
procedure would be limited to about US$100,000.

4.17 EEA would follow its own bidding procedures for award of contract
(financed by EEA) for the installation of material for transmission lines
procured under item (h), para. 4.14. Similar arrangement is being followed
for the transmission line component under the ongoing Fourth Power Project.
As regards items (i) and (1), para. 4.14 (line loss and load management
equipment), EEA staff has the necessary experience and would install the
equipment. In view of the scattered nature of the works, the proposed
arrangement is satisfactory.

4.18 As mentioned in para. 4.09, EGPC would award contract to PETROJET
(a company controlled by EGPC) for installation of the natural gas pipeline
material and equipment procured under packages (d), (e) and (f) which are
funded by the Bank. PETROJET has been installing natural gas pipelines and
has a good track record for the quality of work and timely completion of the
job. Since EGPC would be directly awarding the contract for installation of
the pipeline to PETROJET without inviting offers from other firms, the
installation contract for the pipeline is considered as reserved procurement
and does not form part of the project.

4.19 All documents relating to the procurement of Bank-financed
consultancy services would be subject to the Bank's prior review. All bidding
packages for works and goods estimated to cost US$300,000 equivalent or more
would be subject to the Bank's prior review of the bid packages. These limits
would result in prior review of about 99 percent of the loan amount. Other
contracts for works and goods would be subject to the Bank's review after
award of the contracts. In view of the importance of proper installation of
the mechanical system for efficient and reliable operation of the power
station, prequalification procedure according to the Bank's procurement
guidelines would be followed for the bid package (a) supply and installation
of piping and mechanical equipment. Similarly because of the explosive nature
of the gas handled by the natural gas pipeline, it is essential that the
quality of material and equipment procured for the pipeline is assured.
Therefore, it was agreed with EEA/EGPC that prequalification procedure
according to the Bank's Guidelines would be followed for the bid packages (d),
(e) and (f). Detailed project cost tables (Annex 4.2) provide the local and
foreign cash flow for the bid packages. The procurement timetable for the
project is given in the project implementation schedule (Annex 4.4). The
details of the implementing agencies are given in Section III, and paras. 1.18
and 4.09. Both the implementing agencies (EEA and EGPC) have adequate
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experience of Bank-funded projects. ERA is famlliar with the technology used
in the project and has had 300-MW units in operation in its system since 1985.
The 600-MW unit size is being introduced for the first time in EEA's system.
Therefore, to reduce the risk of implementation delays, EEA would be assisted
during the preconstruction and construction phases of the project by an
engineering consultants (funded by USAID) who would provide procurement
assistance to EEA from preparation of the bid documents to award of the
contracts. EGPC has adequate experience in preparation of the bid documents
for the natural gas pipeline and installation of the pipelines; therefore, no
assistance is needed for implementation of Component II for which EGPC is the
implementing agency.

4.20 Procurement arrangements are summarized in Table 4.3.

Table 4.3: SUMMARY OF PROPOSED PROCUREMENT ARRANGEMENTS
(in USS Mitlion Equivalent)

Procurement Method
Project Element ICB Other N.B.F. Total

Cost

C2M9 nent l. (Kureimat Power Station)

A. Works
1. Land (Power Station and Colony) 0.6 0.6

2. Structural Piling 8.3 8.3

3. Station Civil Works and Structural 148.3 148.3
Steel

4. Colony Civil Works 23.4 23.4

B. Goods
1. Steam Generators 205.2 205.2

2. Steam Turbines 176.3 176.3

3. Water and Waste Treatment Systems 24.2 24.2

4. Feed Water Heaters, Deaerators, Condensers 24.9 24.9
and Equipment

5. Pumps and Drives 26.6 26.6

6. Critical Piping, Valves and Miscellaneous 37.2 37.2
Equipment

7. Non-critical Piping, Valves Supply, and 83.4 0.2 83.6
Mech. Systems, Equipment and Piping Erection (67.6) (0.2) 1/ (67.8)

8. Instrumentation and Controls 34.6 34.6
(32.6) (32.6)

9. Yard Tanks 13.6 13.6

10. Electrical Distribution Equipment 53.9 53.9
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Procurement method
Project Element ICB Other N.5.F. Total

Cost

11. Electrical Systems, Cables, Equipment and 71.7 71.7
Instruments

12. Switchyard 76.6 76.6

13. Training Simulator 5.2 5.2
(3.9) (3.9)

C. Services
1. Wrap-up Insurance 7.6 7.6

CoMnent 11. (Gas petine) 2/

A. Goods
1. Gas Pipeline (material, Fittings and Tools) 43.4 43.4

(34.2) (34.2)
2. Metering and Pressure Reducing Station 2.1 2.1

(1.0) (1.0)
3. Pipe Coating Material 6.3 6.3

(6.0) (6.0)

coonent III. (Transmission Lines)

A. Goods
1. 500-kV Power Station Interconnection to Grid 39.6 39.6

2. 220-kY Transmission Lines 19.9 7,7 3/ 27.6
(13.5) (13.5)

3. Substation Rehabilitation 54.2 02 54.4
(43.5) (0.2) ;1 (43.7)

4. Line Loss Reduction Equipment (Capacitors) 8.2 0.9 9.1
(7*9) (7.9)

Co M nnat lV. (TechnicaL Assistance)

A. Consultancies
1. Preconstruction and Construction Engineering 46.0 46.0

Services (incL. Supply and Installation of
Envirormnental Monitoring Equipment)

2. Training Consultancy Services 1.1 1.1
(1.0) (1.0)

3. Data Bank/MIS and Financial Consultancy 2.2 2.2
Services (1.9) (1.9)

B. Goods
1. Training Equipment 4.9 0 1 5.0

t4.4) (0 1) 2/(4.5)
2. Data Bank/MIS Equipment 1.5 0.1 1.6

(1.3) (0.1) S/ (1.4)
3. Load Management Equipment (Meters) 0.7 0.7

(0.6) (0.6)

Reserved Procurement

A. Goods
1. Gas Pipeline Erection 6.0 6.0

Miscellaneous

1. Interest During Construction 119.3 119.3

Total 264.4 13.0 110B.8 1386 2
(216.5) (3.5) (220.0)

I/ Small-value items up to UsS0.2 mililon to be procured following international shopping procedure.
2i The material and equipment supplied under the component would be erected by PETROJET, a company under

the control of EGPC. Therefore, the erection of material and equipment is considered as reserved
procurement.

I/ EEA would follow its own procedures for Installation of the transmission lines.
$/ Small-value item" up to US$0.1 million to be procured following international shopping procedure;
balance up to USS0.1 million to be procured by direct contracting procedure.

f/ Small-value items up to USS0.1 million to be procured following International shopping procedure.
Notes: 1. Figures in parentheses are the amouhts to be financed by the Sank.

2. Amounts may not tally with those in the Project Cost Sumnary Table 4.1 due to rounding.
5. N.S.F.: Not Sank-Financed.
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I. Disbursement and Special Account

4.21 The proceeds of the loan would be disbursed over eight years
(FY92-FY99) on the following basis:

(a) 100 percent of the foreign expenditures and 100 percent of the
local expenditures (ex-factory cost) for supply and installation
of the mechanical piping/erection, training simulator, substation
rehabilitation and Data Bank/MIS equipment contracts;

(b) 100 percent of the foreign (c.i.f.) expenditures and 100
percent of the local expenditures (ex-factory cost) for supply of
instrumentation and controls, natural gas pipeline material and
equipment, transmission line material, loss reduction equipment
and training and load management equipment contracts;

(c) 100 percent of the foreign expenditures for training, Data
Bank/MIS and financial management consultancy services;

(e) 100 percent of the foreign expenditures for overseas training
of EEA staff; and

(f) 100 percent of the foreign expenditures and 100 percent of the
local expenditures (ex-factory cost) for supply of small value
items procured for mechanical/piping, substation rehabilitation,
training equipment and Data Bank/MIS equipment contracts awarded
tollowing international shopping/direct contracting procedures.

4.22 The disbursement schedule (Annex 4.3) follows the EMENA (MENA and
ECA) power sector profile modified to take into account advance payment made
while opening of the Special Account. In order to enable EEA to effectively
implement the project and to ensure prompt payments to the contractors and
consultants, the Bank would advance funds as needed to a Special Account, to
be opened at a commercial bank in Egypt for a maximum amount of US$9.0
million, which is expected to cover the Bank's share of eligible expenditure
over a period of four months. Payments from the Special Account would only be
made for eligible expenditures indicated in the loan agreements. The account
would be denominated in US dollars and replenished against withdrawal
applications of at least US$500,000. Applications with appropriate supporting
documentation should be submitted when approximately half of the maximum
allocated amount of the Account has been spent or quarterly, whichever occurs
first. Disbursements under the project would be made against standard
documentation except for contracts of US$50,000 equivalent or less, which
would be claimed under Statements of Expenditures (SOE). Related supporting
documents for SOE claims would be retained at EEA's headquarters and made

1/ The Disbursement Tetter to be furnished by the Bank to EEA would propose
that until the Special Account is in operation, EEA would submit to the Bank,
to the extent possible, withdrawal application each for a minimum amount of
US$220,000 equivalent.
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available for inspection by the Bank missions and project auditors. The Loan
Closing Date would be June 30, 1999.

J. Project Status and Implementation

4.23 En2ineerine Consultancy Services. The preconstruction and
construction phase engineering consultancy services are funded by USAID
(para. 4.08). EEA has evaluated the offers from the short-listed consultants
and the award of contract for engineering consultancy services is scheduled
before the end of March 1992. The consultants would provide assistance to EEA
for activities related to procurement, supervision during construction and
comamissioning of the power station and 500-kV transmission lines, and supply
and installation of environmental monitoring equipment (para.4.08). Further,
during negotiations, EEA agreed that the consultants would take measurements
of background pollution at regular intervals and submit, to the Bank, semi-
annual reports regarding their findings. The background pollution
measurements are scheduled to be started by March 1993, the first semi-annual
report is due by October 1993 and the final report would be submitted by the
consultants by March 1994. EEA would ensure that the consultant's reports are
submitted to the Bank semi-annually. During negotiations. assurances were
obtained from EEA that it would continue to employ engineering consultants
throughout the project implementation period for pre-construction,
constructi,n and commissionine services. EEA, through its Deputy Chairman for
Projects, would be responsible for the engineering services required for the
220-kV transmission lines and 220-kV/66-kV substation rehabilitation and
installation of the line loss reduction equipment at the substations. The
Vice Chairman, Natural Gas, EGPC would be responsible for the procurement and
installation activities under Component II.

4.24 Consultancv Services for Proiect Management System and Data
Bank/MIS. The consultancy services for Data Bank/MIS and project management
system would provide supplemental. assistance in implementation of MIS system
funded by UNDP (para. 2.14), and would include assistance to EEA in
preparation of bid documents, evaluation of offers received and award of
contract for the equipment, hardware and software required for the system.

4.25 Project Management. The Deputy Chairman for Projects located at
EEA headquarters would be responsible for Components I, III, engineering
consultancy services under Component IV and overall coordination with EGPC,
the implementing agency for Component II. The day-to-day construction
activities in the field would be the responsibility of: (a) the President,
North Upper Egypt Zone, assisted by the power station superintendent for
Kureimat power station and the 500-kV transmission line interconnection with
UPS; and (b) the Presidents of Middle Delta and 'lest Delta Zones for the
transmission lines and substation rehabilitation under Component III located
within their zonal boundaries. The Deputy Chairman for Studies, Research and
Planning located at EEA headquarters would be responsible for the Data
Bank/MIS system and load management subcomponents under component IV. The
Deputy Chairman for Administration Manpower and Training would be respons'ble
for the training subcomponent under component IV. The Deputy Chairman for
Finance would be responsible for the activities associated with the
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consultancy services for computerized financial management with a special
emphasis on cost control systems. These arrangements have been employed by
EEA for the previous Bank-financed projects and are satisfactory.

4.26 Land Acquisition. EEA has acquired about 840,000 m2 (about
200 faddans) of land required fol the power station and the colony out of
which about 210,000 m2 of land along the river was occupied by about
96 farmers for cultivation. There is no relocation of people involved.
During negotiations, EEA confirmed that it has followed the law of the country
for expropriation of private property for public purposes in acquiring the
agricultural land for the power station. EEA deposited with the Egyptian
Survey Authority (ESA) the amount of about LE 950,000 determined by ESA as
necessary to compensate all 96 farmers for the agricultural land acquired for
the power station. The law requires that: (i) the decree to acquire the land
be issued by the Prime Minister; (ii) the compensation be determined according
to the fair market value of the land being acquired; and (iii) the amount so
determined (by ESA) be open for judicial review. Further, ESA has issued a
public notification regarding the compensation on December 14, 1991 giving a
period of two months for receiving any objections for payment of compensation
to 96 farmers. Soon after the expiry (on February 14, 1992) of the two-month
waiting period required by Egyptian law to ensure that the compensation is
paid to the lawful occupiers of the land, ESA expects to complete the payments
to the farmers. In addition, EEA has agreed to abide by the court decision in
the event of any complaint (against the compensation) lodged by any farmer
whose agricultural land has been acquited for the power station. Further, EEA
has agreed to give priority for employment of the farmers or their children
for works at the power station site and has agreed to let the farmers raise
crops on the land till the portion of the land is required for the
construction activity at the site.

4.27 Switchyard. Bids for the power station switchyard (funded by
Saudi Arabia) were received in April 1991 and contract award finalized on
August 25, 1991.

4.28 Environmental Impact Assessment Report (EIAR. The EIAR summary
furnished by the borrower was submitted to the Board on July 11, 1991 and the
final report incorporating the comments of the Bank, USAID and EEA was found
to be satisfactory to the Bank.

4.29 Proiect Implementation Schedule. The project implementation
schedule is given in Annex 4.4. The project is scheduled for completion by
June 30, 1997. Annex 4.5 gives the broad reporting requirements for
monitoring the project. These requirements would assist EEA in: (i)
providing the Bank with monthly and semi-annual progress reports based on the
outline agreed during negotiations; and (ii) monitoring key performance
indicators such as auxiliary consumption and fuel consumption rate in its
power stations, availability and capacity factors of the generating units,
transmission line losses and quality of service. During negotiations,
agreement was reached with EEA regarding the proposed reporting arrangements.
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K. Proiect Supervision Plan

4.30 The Bank would normally supervise the project twice a year. The
core team for the mission would comprise a power engineer and a financial
analyst. The core team would be supplemented, as necessary, by: an
economist; a technical expert in generation, transmission and distribution;
and an expert in environmental management. About 14 supervision missions are
scheduled during the project implementation period and the total supervision
effort is estimated to require an average of 10 staffweeks per year. Annex
4.6 gives the tentative supervision plan.

L. Environmental Aspects

4.31 The project falls under the environmental screening category "A".
The environmental issues involved relate to: (a) compensation to the farmers
for the agricultural land acquired for the project; (b) establishment of an
Environmental Management Unit (EMU) at the power station site to ensure
compliance with the environmental mitigation measures during preconstruction,
site preparation, construction and operational activities related to the power
station, natural gas supply and transmission lines; (c) land use; (d) water
use and quality; (e) waste and water treatment; (f) stack emissions; (g)
ambient air quality; (h) noise pollution; and (i) natural gas pipeline and
transmission line corridors. The issues are discussed in detail in the EIAR
and are summarized in Annex 4.7. The proposed site was selected after
comparing the economics and environmental aspects of five sites. Kureimat
site, which is located in a relatively undeveloped area, has a minimal
floodplain and was found to be environmentally acceptable provided certain
steps mentioned in paragraphs below are observed.

4.32 Land Use. No resettlement issues are involved and EEA has
compensated the 96 farmers whose agricultural land has been acquired for the
project according to the law of the country (para. 4.26). It is estimated
that a staff of about 530 would be required for the operation and maintenance
of the power station. Considering that some of the unskilled staff would
reside in the nearby villages, a colony comprising 418 housing units has been
provided. Since adequate public services are not available in the nearby
villages, provision has been made for facilities such as: telephone, telegram
and post offLne; police and fire station; nursery and primary school;
commercial aL. shopping center, and religious and recreational centers;
utilities and transportation units; and colony administration unit.
Offices of EEA and its contractors would be located at the power station site.
Housing for the construction force, estimated at 3,000 during the peak of the
construction period, would be located within or adjacent to the colony site.

4.33 Water Use and quality. The water requirements for the power
station and the colony would be drawn from the Nile river. Currently, the
controlled seasonal river flows passing the Kureimat site vary from about
52,000 to 97,200 m: per minute. The water requirement for the power station
and the colony are of two types: (a) circulating water required for
condensers which condense the exhaust steam from the steam turbines into
water; and (b) water required for boiler make-up, plant services and the
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colony. The circulating water drawn from the river flows through the
condensers and picks up the heat from the exhaust steam (and in the process
increases its temperature by about 100C above the inlet water temperature)
before being discharged in the river. Thus, the quantity of 2,400 m3 per
minute required for the circulating water is a non-consumptive use of the
river water. Circulating water discharged in the river forms a thermal plume
in the river with a surface temperature of about 30C above the ambient water
temperature. Even under the worst-case scenario in summer (on occasions
during August through October), the surface temperature of water would not
exceed 350C and would be within the limits acceptable to the Bank and as laid
down by the Government under its Decree No. 8 of 1983 concerning Law No. 48 of
1982 issued by the Ministry of irrigation. To avoid fouling of the condenser
tube surfaces with marine organisms, the river water prior to circulation
through the condensers would be chlorinated. The reaction time for the
chlorine in the circulating water flowing through the condensers is adequate
to decompose the chlorine so that the residual chlorine content in the
circulating water discharged in the river would be well within the Bank
guidelines of 0.3 mg/liter. About half of (2 to 5 m3 per minute) the water
Xecuired for the boiler make-up, plant services and the colonv is used up
while the balance, 1 to 2.5 m3 per minute, is discharged into the river after
being processed through the waste treatment system. The service water,
potable water and boiler make-up water would be appropriately treated. The
wastewater from the plant would be processed in the wastewater treatment
system, and the impurities in the treated and clarified effluent would be
within the limits stipulated by the Bank guidelines.

4.34 Stack Emissions - NOSO >and Particulate. The basic stack
emission standards relate to nitrogen oxides (NO,), sulphur oxides (SO,) and
particulate (dust). The boilers would be dual fuel-fired (natural gas and
fuel oil) and would be provided with appropriate NO, control equipment. The
boilers would be provided with individual 126 m tall stack. The environmental
assessment indicates that with proper NO, measures being taken during the
boiler design and drafting of the bid specifications for boilers, it is
possible to burn fuel oil or natural gas alone in the boilers without
exceeding the Bank stipulated NO, limits of 86 nanograms/joule for natural gas
and 130 nanograms/joule for fuel oil. As regards SO, limitations, burning
natural gas in the boiler poses no problem; however, to be within the
stipulated limits for SO, emissions, sulphur content in the fuel oil should
not exceed 3.3 percent. Normally, the sulphur content of fuel oil in Egypt is
about 2.5 percent and the Bank stipulation regarding SO, emissions of
500 mt/day for unpolluted areas like Kureimat plant site would not pose any
problem. As regards particulate emissions, burning of 100 percent natural gas
in the boilers does not pose any problem; however, burning of 100 percent fuel
oil in the boilers would result in particulate emissions (comprising fuel ash,
fuel additives, acid mist, unburned carbon and soot) of about 252 mg/Nm3 and
would exceed the Bank guidelines of 150 mg/Nm3 for the Kureimat plant site
located in rural area with a low level of background dust pollution.
Therefore, to keep the particulate emissions from the stacks within limits, at
least 40 percent or more of the fuel used in boilers in the power station
should be natural gas and the balance of 60 percent or less being fuel oil
with a maximum sulphur content of 2.5 percent. Taking into account likely
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variation of sulphur in fuel oil supplied for the power station, EGPC has
assured EEA that it would supply natural gas to the Kureimat power station to
cover 50 percent of the fuel requirement, of about 3 million ma per day, for
the lifetime of the Kureimat power station. During negotiations, the Egyptian
delegation agreed to incorporate a clause in the subsidiary loan agreement
(para. 4.12) to be signed by EEA with EGPC, requiring EGPC to supply natural
gas to the power station to cover at least 50 percent of the fuel
requirements, estimated at 3 million m3 per day, for the lifetime of the power
station. In addition, during negotiations, assurances were obtained from EEA
that it would keep adequate space (during boiler design) for installation of
particulate collecting devices such as electrostatic precipitators which would
be needed for compliance with the environmental standards, in case due to
circumstances beyond the control of EGPC, adequate quantities of natural gas
may not be available for the power station in future.

4.35 Ambient Air Quality and Noise Pollution. A mathematical
dispersion model was used to predict the potential air quality impact of
Kureimat power station stack emissions. The results indicate that even under
the worst-case scenario of burning fuel oil to cover 100 percent fuel required
for the power station, the NO,, SO, and particulate standards of the Bank, the
Ministry of Health and the United States Environmental Protection Agency are
fully complied with (para. 8 of Annex 4.7). Noise pollution from the project
would originate from the construction activities and activities during
operation and maintenance of the power station. The greatest impact of noise
pollution would be on the nearest village of Mimone situated about one
kilometer from the power station site. Agreement was reached with EEA that
during the engineering design stage care would be taken to ensure that the
power station equipment meets the Bank's guidelines for acceptable noise
levels in the power station. Further, the bid documents would stipulate
conditions requiring successful contractor to abide by the Bank's guidelines
for noise pollution while using construction equipment. In addition, the bid
documents would stipulate conditions regarding control of dust, and disposal
of waste and debris generated during the construction period. During
negotiations, EEA assured that it would take adequate measures during design,
construction and operation of the power plant to ensure compliance with the
environmental standards regarding stack emissions, ambient air quality, water
quality, effluent treatment, discharge of water in the river and noise
pollution at the Kureimat power station site.

4.36 Gas Pipeline and Transmission Line Corridors, and Use of PCB. An
environmental screening of the natural gas pipeline and the transmission line
routes found that the corridors are environmentally acceptable. Agreement was
reached with EEA that, during installation of the gas pipeline and the
transmission lines, it would keep to the minimum adverse impact on
agricultural lands and other land resources. The Bank prohibits use of
polychlorinated biphenyls (PCB) in the Bank-funded projects and requires that
the borrower takes appropriate care during handling, dismantling and disposal
of old substation equipment that may contain PCB. During negotiations, EEA
agreed to comply with these requirements, and would take special care to
stipulate these requirements in the bid documents for procurement of equipment
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for rehabilitation of Tanta substation, transmission lines and capacitors for
reduction of transmission line losses.

4.37 Environmental Management Unit (EMU). During negotiations,
agreement was reached with EEA for the establishment of EMU as an integral
part of the power station organization. The main duties and responsibilities
of the unit would be to design, implement and monitor: (i) an environmental
management plan including an emergency/contingency plan; (ii) a water and air
monitoring program; and (iii) a health and hazard safety plan. The unit would
be operational during preconstruction and construction phases and during
operation of the power station. In addition to the training provided by the
vendors of the environmental monitoring equipment and by the engineering
consultants responsible for taking measurements of background pollution at the
power station site (para. 4.23), USAID would be providing funding for training
of the unit personnel. In addition, during negotiations, EEA agreed to
establish EMU no later than December 31, 1992, so as to be operational during
the pre-construction phase of the power station and would continue to maintain
EMU during the life of the project. EEA would furnish to the Bank, for its
review, semi-annual progress reports regarding the establishment and
activities of the EMU.

'M. Women in Development

4.38 EEA encourages participation of women in the activities of the
power subsectors. The participation of women in the power subsector
activities is more in the urban areas than in the rural areas where social and
cultural influences limit their participation in the developmental activities.
Thus, out of the total staff of about 37,000 in FY90 about 12 percent were
women. However, if we compare the staff at EEA headquarters, out of a total
staff positions of about 4,200, about 38 percent were women. Figure 4.1 gives
the distribution of EEA headquarter staff by sex and by categories. It is
seen that about 40 percent of the technical positions at the headquarters were
occupied by women and at clerical level about 74 percent of the positions were
filled in by women. It is hoped that in future, with the economical and
social developments in the rural areas in Egypt, rural women would also have
an important role in the development of the power subsector in the country.
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Figure 4.1

N. Risks

4.39 There are no major risks associated with the project. Delays in
project implementation would have an adverse impact on the rate of return on
investment. The risk of project cost overruns is minimized since the project
cost estimates (including price contingencies) are spread over a period of
eight years, even though a similar project could be completed in five years.
Further, to reduce the risk of project implementation delays, the project
includes engineering consultancy services to assist EEA in procurement,
installation and commissioning activities under the project. To ensure that
the pollution from the power station is within the acceptable limits, the
subsidiary loan agreement to be signed by EEA with EGPC would include a clause
requiring EGPC to provide adequate quantities of natural gas cover at least 50
percent of the fuel requirement, estimated at 3 million m3 per day, for the
lifetime of the power station (para. 4.34). Further, EEA has agreed that in
the design of the boilers, adequate space would be kept for the installation
of particulate collecting devices to comply with environmental standards in
case ECPC is unable to supply the required quantity of natural gas to the
power station. In addition, the engineering consultants (to be appointed by
the end of March 1992) have been asked to provide equipment and services for
timely commencement of background pollution measurements at the site (para.
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4.23). Further, to monitor the environmental matters, EEA has agreed to
establish an EMU at site (para. 4,37). EEA is familiar with the technology
used in the project and has 300 MW units in operation in the system since
1985. To ensure smooth introduction of the unit size of 600 MW (being
introduced for the first time) in the system, provision would be made in the
contracts of equipment suppliers to provide for offshore and onshore training
to EEA's staff that would operate the power station.

0. Project Action Plan

4.40 During appraisal agreement was reached on the principal
implementation arrangements, as described above, to ensure efficient
implementation of project and environmental management activities. During
negotiations, agreement was reached with EEA on an action plan, satisfactory
to the Bank, for timely completion of such activities. The following
paragraph summarizes the key actions included in the Action Plan.

4.41 Project Action Plan. During negotiations, agreement was reached
with EEA that it would take the following measures in a timely manner to
implement the project and achieve its objectives:

(a) EEA would continue to employ engineering consultants throughout the
project implementation period for the activities related to the Kureimat
power station, and the 500-kV transmission lines interconnecting the
power station to the electrical system (para. 4.23);

(b) EEA shall cause the engineering consultant (scheduled to be
appointed by the end of March 1992) to: (i) install the pollution
monitoring equipment and start background pollution measurement by March
1993; (ii) furnish to the Bank, starting October 1993, semi-annual
reports on background pollution at the power station site; and (iii)
furnish to the Bank the final report on background pollution by March
1994 (para. 4.23);

(c) EEA would ensure, during engineering design of steam generators,
that adequate space is provided to for installation of particulate
collecting devices at a later date if required (para. 4.34);

(d) EEA would ensure that adequate measures are taken during design,
construction, operation and maintenance of equipment at the power
station to comply with the environmental standards regarding stack
emissions, ambient air quality, water quality, effluent treatment and
discharge of water in the river and noise pollution at the Kureimat
power station site (para. 4.35);

(e) EEA would ensure that the equipment procured for the transmission
lines and substations component of the project does not use PCB and the
contractor/EEA staff would take appropriate care regarding handling,
dismantling and disposal of old sub-station equipment that may contain
PCB (para. 4.36);
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(f) EEA would establish, not later than December 31,1992, EMU as an
integral part of the power station and that the unit would be
operational during the life of the power station beginning with the pre-
construction phase. EEA would also assure that progress reports
covering the EMU activities are prepared and furnished to the Bank at
six-monthly intervals (para. 4.37); and

(g) EEA would maintain adequate records and reports necessary to monitor
the progress of the project and would submit to the Bank monthly and
semi-annual progress reports in a form satisfactory to the Bank
(para. 4.29).

V. FINANCE - EEA

A. Accounting and Management Information Systems

5.01 EEA financial, cost and management accounting systems fulfill
their role of recording, summarizing and communicating financial data
reasonably well. Further, the systems incorporate, at the minimum, internal
control features which are essential to ensure the integrity of financial data
and to facilitate the safeguarding of the utility's assets. Overall the
systems are reasonably satisfactory in comparison to utilities of similar size
in other developing countries, although some deficiencies do exist,
particularly with regard to the preparation of management reports, cost
accounting, and financial planning and budgeting. EEA has initiated actions
to improve: (a) management reporting through improvement of supporting
information systems; and (b) financial planning and budgeting through training
of its staff and acquisition of computers and computerization of some of its
accounting functions. Thus, under the UNDP Electricity and Data Bank Project,
whose primary focus is to strengthen the power subsector's capacity to plan
and manage its operations on the basis of accurate, relevant and timely data,
EEA manual cost accounting system was to be re-analyzed, modified in the light
of identified management needs and computerized. Financial planning software
and training in its use was to be provided to EEA staff. However, EEA manual
cost accounting system was partially computerized (extent of computerization
varies among zones) without any evaluation of its relevance and without any
modifications. Financial forecasting software was provided, but no training
was provided and EEA has so far not utilized the software. The Bank also
provided financing under Loan 1886-1-EGT for overseas training of 30 mid-
level, 10 top-level management staff and 1 trainer. EEA was fully satisfied
with the results of this training and has recently concluded another contract
for further training (financed under Loan 3103-EGT) of a new group of its
managers by the same consultant.

B. Financial Management

5.02 The main outstanding actions required to improve EEA accounting
and management systems include: (a) review, analysis and design modification
of existing financial and cost accounting systems; and (b) computerization of
the redesigned systems and of the loan management system. About US$1.2
million would be provided under this project to cover the foreign cost of
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consultancy services for a thorough review of EEA existing financial and cost
accounting systems, modification and computerization of the systems and
training of a select group of EEA staff in modern cost analysis techniques and
preparation of management reports. The draft terms of reference for the
proposed consultancy services are provided in Annex 5.7. Computerization of
the loan management system is already under way and is being implemented by
EEA staff as part of a Government-wide program to improve the management of
external debt. During negotiations, assurances were obtained from EEA that it
would develop and implement a program to modify and computerize its cost and
financial accounting systems by December 31, 1994.

C. Auditing

5.03 EEA financial statements are audited by the Central Organization
for Auditing and Control (COAC). The auditing procedures are comprehensive
and generally acceptable to the Bank. In the past, submission of audited
financial statements to EEA Board of Directors and to the Bank (including
proforma consolidated statements of EEA and EDCs) has experienced delays, EEA
and the auditors attribute the delays to the volume of work involved and the
dispersion of accounting records in the zones and the Head Office relative to
the audit manpower available, A more important reason, however, lies in the
transaction-oriented approaches employed by the auditors with their emphasis
on verification of individual transactions instead of more modern audit
approaches which place more reliance on internal controls and statistical
analyses, COAC has informed the Bank that it is embarking on new training
programs for its staff which would enable COAC to adopt modern audit
techniques and thus improve its rate of audits completion. COAC considers
that it has adequate resources to implement these programs and that with their
completion, it would have both adequate capacity and expertise to handle its
workload without the need to subcontract (as suggested by the mission) a part
of it to private sector auditors. During processing of this project, a more
formalized audit planning process was agreed for FY91. As a result EEA
audited financial statements, including proforma consolidated statements of
EEA and EDCs, for FY91 were submitted to the Bank by the due date of December
31, 1991. Further, during negotiations, assurances were obtained from EFA
that in future years these reports would be submitted to the Bank within six
months of the end of each fiscal year.

D. Insurance

5.04 EEA insures through a Government-owned corporation to cover such
risks normally covered by the Government and public utilities in Egypt, e.g.,
motor vehicles, materials and stores, However, EEA does not provide insurance
coverage against business risks normally covered by public utilities in other
countries, e.g., fire and machinery breakdown. It is necessary for EEA to
safeguard its assets, particularly the major generation assets against these
types of risks. For this purpose, EEA has agreed, with financing provided
under the Fourth Power Project (Loan 3103-EGT), to identify and quantify the
risks associated with its operations and to recommend the most appropriate
methods consistent with industry practice for minimizing and managing such
risks. EEA is currently in the process of obtaining offers from prospective
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consultants for the insurance study. It was agreed, during negotiations, that
following completion of this study by December 31, 1992, and based on its
recommendations, EEA would gradually provide insurance coverage for its
assets, so as to ensure completion of the required coverage by June 30, 1996.

E. Recent and Present Financial Performance

5.05 EEA past financial performance (FY85 through FY90) is provided in
detailed financial statements provided in Annexes 5.1 through 5.6. The
principal features, tronds and causes of EEA financial performance during this
period are summarized below.

5.06 A number of primary profitability indicators which summarize EEA
recent and current financial performance are provided in Figure 5.1 below.
Annex 5.5 provides more detailed financial performance indicators. These
indicators are the net profit margin (NPM) arrived at after accounting for all
expenses including interest - net income as a percentage of sales revenue, net
profit margin before interest (NPBI), return on net worth (RNW), return on
fixed historical assets (RFA) and return on total historical assets (RTA).
The trend of these ratios over the years rather than their absolute values
does provide some indication of EEA profitability. The NPM is used here to
capture the operational efficiency of EEA investment, production, procurement,
pricing and financing decisions in one measure. The NPBI is used to assess
the operational efficiency of EEA and all other decisions with the exception
of the financing decision. The RNW, RFA and RTA are used to confirm the
findings derived from the NPM and NPBI analysis.

Egyptian Electricity Authority
Prlrery Prorittlilty indicatore

(In Percentages)

NPM NPBI RNW RFA RTA

FY85 3 17.9 i.1 2.0 1.8

FY86 .8 17. a 0.8 2.4 2.1

FY87 2.6 24.8 1.2 3.5 2.9

FY88 1.8 25.1 1.2 2.7 2.4

FY89 2.8 M2.8 2.1 2.3 2. 

FY90 2.1 25.1 1.1 2.9 2.5

Figure 5.l

5.07 Four of the indicators, the NPM, the RNW, the RFA and the RTA
clearly show that EEA overall profit performance during the past six years
remained broadly unchanged despite the tariff and fuel price increases that
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were implemented in this period. The other indicator, the NPBI, suggests that
there was an improvement in the operational efficiency, mainly due to
increases in electricity prices (para. 5.08). However, as indicated by the
NPM indicator, the impact on overall profit performance was reduced by the
increases in interest expenses (para. 5.11). Further, the NPBI indicates that
some marginal gains did occur in terms of the total returns accruing to EEA
long-term stakeholders (shareholders and lenders), Thus, the NPBI increased
from 17.9 percent in FY85 to 25.1 percent in FY90. Since the RNW indicates
that there was no substantial gains made by the shareholders, all the gains
must have accrued to the long-tarm lenders in the form of higher interest
payments. Indeed interest as a percentage of income increased from 14.6
percent in FY85 to 23.0 percent in FY90 (Figure 5.5 and para. 5.11).

5.08 The improvement in operational efficiency indicated by the NPBI
ratio during FY85-90 was attributable to an annual increase of about 22.7
percent in the average price of a kWh of electricity (Annex 5.4) com'pared to
an annual increase of about 17.1 percent in the average unit cost of producing
and supplying a kWh of electricity to the consumer (Figure 5.2). The
increases in the average price of electricity were principally (since changes
in sales mix were minimal) due to implementation of tariff increases during
FY86-901. The increases in the average unit cost of producing and supplying
electricity were mainly because of increases in fuel oil and diesel oil prices
during the same period2. The non-fuel cost component of the average unit
cost of producing and supplying electricity increased by about 14.9 percent
per year during the same period.

1/ The FY86 tariff and fuel price increases were implemented at the beginning
of the fiscal year, whereas the increases for subsequent years were made
effective about two months before the end of the relevant fiscal year.

2/ Although no increases in fuel prices took place in FY88, u.lit fuel costs
increased significantly in that year (Figure 5.2) reflecting the reduction in
energy generated from hydropower stations (because of low water level in the
Nile river) and the high proportion of thermal generation in total generated
energy.
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Figure 5.2

5.09 However, despite the improvement in operational efficiency noted
above, the improvement in NPBI was not adequate to enable: (a) EEA and EDCs
to achieve a modest 5 percent rate of return on revalued assets as agreed with
the Bank under Loan 1886-EGT; (b) cover its debt service; and (c) contribute
sufficient cash from internal operations to finance the local cost portion of
its investment program.

5.10 The actual subsector rates of return on revalued assets were
negative in FY85, 1 percent in FY86 and 1.6 percent in FY88.1 EEA rates of
return even on historical assets were quite low as indicated in Figure 5.1
above and in Figure 5.3 below. That these rates of return were too low is
also confirmed by the fact that since FY86, EEA has not been able to fully
service its debts from internal cash generation (Figure 5.3 and Annex 5.3).
Its self-financing ratios (SFRs) were, therefore, negative since during the
period FY86-90 as shown in Figure 5.3.

I/ The rate of return covenant was replaced, under the Fourth Power Project
(Credit 3103-EGT) appraised in April/May 1989, by a requirement for EEA to
achieve self-financing ratios of 20 percent in FY92, 30 percent in FY93 and 35
percent in FY94 and all subsequent years.
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5.11 The problem of servicing debts was worsened by the increasing
amount of debt falling due for repayment as the grace periods for major
construction debts expired and by increases in the exchange rate. The rapid
escalation in EEA long-term debt, particularly the component denominated in
foreign currency during FY85 through FY90 is illustrated in Figure 5.4.
Figure 5.5 shows the increasing interest expenses which explain the reduction
in EEA net profit margin (NPM) from 3.5 percent in FY85 to 2.1 percent in FY90
whereas the NPBI increased during the same period (para. 5.07). The total
debt service increases are also shown in Figure 5.5.
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5.12 A maior problem which has contributed to EEA liquidity problems is
the difficult in collecting cash for electricity sales from consumers on a

timely basis. Up to FY85 EEA made substantial gains in improving the rate of

collecting cash due from consumers for electricity sales. Thus in FY85, EEA

total receivables represented about 2.9 months sales revenue compared to about
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8 months sales revenue in 1979. Since then, however, receivables have
accumulated gradually, reflecting, in part, the difficulties faced by
industrial and Government consumers in meeting rising electricity bills as
tariffs were increased almost every year starting in FY86. This accumulation
of arrears is apparent from the growth trend of sales and receivables as shown
in Figure 5.6 below. An analysis of the sales and receivables figures for
FY90 indicates that EDCs accounted for about 79.4 percent of EEA total sales
and 67.5 percent of its outstanding receivables at the year end; large
industrial consumers accounted for 18.2 percent of sales and 23.8 percent of
receivables and agricultural consumers accounted for 2.4 percent and 8.7
percent of sales and receivables respectively. Thus, relative to their sales
contribution (Table 5.1 below), both industrial (mainly public sector
companies) and agricultural (irrigation and land reclamation schemes) impose a
higher cash flow burden on EEA than the EDCs.

Table 5.1: FY90 SALES AND RECEIVABLES BY CONSUMER GROUP

Sales Percent Receivables Percent Differential
(1) (2) (3) (4) (2-4)

Industrial 207.5 18.2 127.5 23.8 (5.6)
Agricultural 27.5 2.4 46.7 8.7 (6.3)
EDCs 906.1 79.4 362,2 67.5
Total 1141.0 100.,0 5364 100 0 0

NoVe: Figures in columns (1) and (3) are in LE million.

5.13 As a result of persistent efforts by EEA to resolve the arrears
problem, the Government agreed to provide about LE 50 million per year for
three years starting in FY89 for settling arrears from public sector and
Government consumers. This amount was, however, not adequate to bring the
accounts of these consumers into a current status and to enable EEA to fully
comply with the requirements under the Fourth Power Project (Loan 3103-EGT) to
reduce its arrears to no more than three months sales revenue. During
appraisal, EEA provided the mission with an action plan for reducing its
accounts receivable from 5.6 months, as of June 30, 1991, to about 3 months
sales revenue by June 30, 1992. During negotiations EEA progress in
implementing its plan during the first half of FY92 was reviewed with the
Bank. Further, assurances were obtained, during negotiations, that from the
end of FY92 onwards, EEA would ensure that the accounts receivable do not
exceed 3 months sales revenue. An action plan for this purpose was agreed
(para. 5.24 and Annex 5.6).
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F. Future Financial Performance

5.14 Financial Projections. EEA financial projections for fiscal years
1991 through 1999 are showr. in Annexes 5.1 through 5.6. The underlying
assumptions are summarized in paras. 5.15 through 5.19 below and given in
detail in Annex 5.6. The principal assumptions on which the financial
projections are predicated relate to energy pricing reforms agreed to be
implemented by the Government in the context of its EcoLlomic Reform and
Structural Adjustment Program (ERSAP), expected growth in electricity sales
and the size and content of EEA investment program during this period.

5.15 Energy-Pricing Reforms. The financial projections are predicated
on implementation of comprehensive energy pricing reforms aimed at raising the
weighted average domestic prices of petroleum products and natural gas to
their internationally traded equivalents and electricity prices to cover Long-
Run Marginal Costs (LRMC) by June 1995. This will be done by eliminating the
difference between the domestic prices existing at the beginning of the ERSAP
in 1990 and the target prices by five equal annual percentage point steps for
petroleum products, electricity and natural gas. The January 4, 1992 price
increase of petroleum products has resulted in the domestic weighted average
petroleum products price being 64 percent of the internationally traded
equivalent (para. 1.12). The remaining four point steps would require that
the weighted average prices of petroleum products should reach 67 percent, 78
percent, 89 percent and 100 percent of internationally traded equivalents by
June 30 of each of fiscal years 1992, 1993, 1994 and 1995 respectively. The
weighted average electricity price has already been increased to 59 percent of
LRMC in May 1991 and would need to be further increased to reach 69 percent,
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79 percent, 89 percent and 100 percent of LRMC by June 30 of each of fiscal
years 1992 through 1995.

5.16 Fuel Prices. The prices of fuel oil, natural gas and diesel oil
used for power generation would be increased together with those of other
petroleum products so as to raise the weighted average price to economic
levels by FY95. The first step has already been taken in May 1991 by
increasing the weighted average price of petroleum products by about
53 percent raising the average price to about 45 percent of the international
equivalency and another increase announced in January 1992 brought the average
price to about 64 percent of international prices. On the basis of the Bank's
projections of crude oil prices, annual prices of the principal fuels used for
power generation - heavy fuel oil, diesel oil, and natural gas - were
estimated and used for projected future fuel expenses. The assumptions
relating to both crude oil and fuel prices are provided in details in
Annex 5.6.

5.17 Electricity Prices. At the same time that petroleum products were
increased in May 1991, the average electricity price was raised by about 50
percent, bringing it to about 59 percent of LRMC. The remaining four point
steps for raising electricity prices to LRMC would be based on the findings of
EEA USAID-financed tariff study which is expected to be completed by June 30,
1992. For the purposes of these projections, LRMC estimates were first
developed in US cents/kWh for each year up to FY99 and then converted into
Egyptian Pounds at the exchange rate of the Pound vis-a-vis the US Dollar.
The LRMC estimates were produced on the basis of the latest available
estimates of crude oil prices for the fuel cost component and international
inflation for the generation cost (including O&M), and the transmission and
distribution (including O&M) cost components (Annex 5.6). The system average
tariff required to comply with the agreed target for raising the average
tariff to LRMC was then determined by applying the percentage targets to the
projected LRMC. EEA average tariff was calculated on the assumption that the
present practice of determining the internal transfer price for sales to EDCs
on the basis of the financial requirements of both EEA and EDCs would
continue. This currently shows EEA average tariff at about 65 percent of the
system average tariff. Details of these calculations are provided in Annex
5.6.

5.18 Sales and Investment Program. Sales were projected to grow at an
average rate of about 5 percent for the period FY92 through FY99 compared to
an average annual increase of about 7.4 percent during the previous five
years. The slowdown in sales growth is expected because of the impact of
price increases on demand as electricity prices are gradually raised to LRMC
by FY95, the lack of significant electrification programs to reach new
consumers and the modest growth in the economy.

5.19 Conversion of EEA Local Currency Loans into Government_Equitv.
The financial projections are based on the understanding that the Government
would convert about LE 1.14 billion of EEA debt to the National Investment
Bank (a wholly Government-owned Bank) into equity. During negotiations.
agreement was reached with the Egyptian delegation that the conversion of
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about LE 1.14 billion EEA debt into equity, shall be a condition of loan
effectiveness. The Government has informed the Bank on January 21, 1992, that
the Government has already approved the conversion of about LE 1.14 million
into equity effective July 1, 1992. Implementation of this action would be a
condition of loan effectiveness.

Prooected Financial Results

5.20 Profitability. EEA unit sales volume is expected to grow at an
annual rate of 5.1 percent during FY91 through FY99. During the same period
the average revenue per unit sold is projected to increase by about 22.4
percent per annum from 30.54 milliemes/kWh to 188.70 milliemes per kWh as a
result of the expected adjustment of electricity prices to reach the LRMC
level by FY95, and their maintenance in real terms thereafter. In 1990, about
29.1 percent of the average revenue per unit of electricity sold was used to
cover fuel expenses, 45.9 percent to cover non-fuel operating costs, 23.0
percent to meet interest expenses and the balance was profit. With the
planned adjustment of fuel prices co internationally traded equivalents by
1995, the fuel cost per unit sold would rise at an average annual rate of
about 29.5 percent per year between FY90 and FY99. Including the non-fuel
costs and interest expenses, the total expenses would increase at an average
annual rate of about 20.7 percent compared to about 22.4 percent increase in
the average revenue per unit sold. Thus EEA profitability would improve.

5.21 Self-Financing Performance. At the same time, however, EEA gross
fixed assets are expected to increase from about LE 8,472 million in FY90 to
about LE 40,833 million in FY99, an average annual growth rate of about 19.1
percent. The corresponding capital expenditures (FY91-FY99) including
balances in work in progress at the end of the period would be about LE 40,872
million. EEA surpluses (adjusted for depreciation and debt service) would
finance about 28 percent of the capital expenditure program. The surpluses
would, thus, for the period as a whole, exceed the levels required to finance
the local cost portion (about 17.6 percent) of the capital expenditures
program. The self-financing ratios for each year calculated as a proportion
of the year's surplus to the average capital expenditures for three years
(previous, current and next year) are expected to be -8 percent in FY91, 22
percent in FY92, 30 percent in FY93, and range between 36 and 39 percent
during FY94 through FY99.

5.22 Debt Service Coverage. EEA annual debt service requirements would
increase from about LE 752 million in FY90 to about LE 2,231 million in FY99,
an increase of about 12.8 percent per year. EEA debt service capacity as
measured by debt service ratios (profits plus depreciation as a proportion of
debt service payments) would be strong from FY92 onwards. The debt service
ratios (DSRs) are projected to vary between 1.96 to 2.2 during FY93 through
FY99.

G. Financial Covenants

5.23 Principal Financial Obiectives to be pursued by EEA under this
project would be similar to those agreed under the Fourth Power Project and
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are defined in terms of: (i) the self-financing or internal cash generation
ratio; (ii) the debt servicing ratio; (iii) the number of months' sales
represented in accounts receivable; (iv) the submission of audited financial
statements of EEA and proforma consolidated statements for the subsector (EEA
and EDCs) within six months of the end of each fiscal year; and
(v) implementation of adequate insurance arrangements in accordance with
industry practice. In addition, to strengthen EEA ability to achieve
indicators (i) through (iv), EEA agreed to implement improvements in its
financial and cost accounting systems with financing provided under the
technical assistance component of this project. These principal financial
objectives and some of the key measures to accomplish them were agreed during
the negotiations.

5.24 During negotiations, assurances were obtained from EEA that it
would take all measures needed to achieve the following financial performance
targets:

(a) ensure appropriate modification and computerization of its financial
and cost accounting systems by December 31, 1994 with a view to
providing management with a tool to analyze the financial performance of
its operating units and control operating costs (para. 5.02);

(b) implement its action plan (as detailed in Annex 5.6) on a continuous
basis with the objective of reducing and maintaining its accounts
receivable at levels no more than three months sales revenue from the
end of FY92 onwards (para 5.13);

(c) self-financing ratios of 20 percent in FY92, 30 percent in FY93, and
35 percent in FY94 and all subsequent years (para. 5.21);

(d) debt service ratios of at least 1.5 times in each year, failing
which it would not contract new long-term debt without the Bank's prior
concurrence (para. 5.22); and

(e) complete its insurance study being financed under the Fourth Power
Project (Loan 3103-EGT) by December 31, 1992 and gradually provide
insurance coverage for its assets, so as to ensure full coverage for the
required assets by June 30, 1996 (para. 5.04).

5.25 During negotiations, assurances were also obtained from EEA that
it would submit to the Bank its audited financial statements and proforma
consolidated accounts of the power subsector (EEA and EDCs) within six months
of the end of each fiscal year (para. 5.03).

H. Investment Plan and Financing Sources

5.26 The table below summarizes EEA projected financing plan during
FY91 through FY99.
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LE- Million Pecn
Investment Exnenditures

Project Expenditures 5,090 9.98
Other Capital Expenditures 35,782 1/ 70.15
Working Capital 10.138 19.87

Total Investment Expenditures 1..LQjQ 100.00

Financed As Follows:
Funds from-Internal Operations

Net Income Before Interest 19,435
Add Bank: Depreciation 7,027
Gross Funds from Internal Operations 26,462
Less Debt Service 12,181
Net Funds from Internal Operations 14,281 28.00

External Project Loans
IBRD 1,064 2.09
African Development Bank 1,695 3.32
Arab Fund 602 1.18
USAID 970 1.90

Saudi Govt. Grant for Project 243 .47
Other Loans 30,558 59.91
Other Grants 1,597 3.13
Total Sources 51.010 100.00

),/ Includes interest during construction incurred on the total investment
program including on the project.

5.27 EEA investment program for FY91-FY99 total about LE 51,010 million
of which LE 42,032 or about 82 percent represents foreign costs. The balance
of the investment program, LE 8,978 million would be financed by cash
generated from internal operations except during FY91 when local loans were
used to finance local expenditures. Funds generated from internal operations
are expected to amount to about 28 percent of EEA investment requirements
during FY91-99. The foreign currency costs are expected to be financed from a
combination of foreign loans, (iclclding suppliers credits) and grants as
indicated in the above table. A detailed financing plan on a year-by-year
basis is provided in Annex 5.3.

VI. FINANCE - EGPC

Introduction

6.01 This section contains the Bank's assessment of the financial
viability of EGPC which is to be a recipient of about US$41.2 million of the
proceeds of the Bank loan to be on-lent by EEA for the procurement of
materials and equipment required to construct the gas pipeline (para. 4.09).
A complete financial viability assessment of EGPC was recently carried out
under the Gas Investment Loan approved by the Board on June 21, 1991. The
results of that assessment have been updated to incorporate the impact of
changes in crude oil prices since the appraisal of the Gas Investment Loan.



- 54 -

These changes do not materially alter the conclusion that EGPC is expected to
remain financially viable during the period up to 1997. Financial viability
of EGPC will be monitored through debt service coverage ratio and financial
reporting (including audit) covenants agreed under the Gas Investment Loan.
It is therefore proposed not to seek further financial conditionalities under
this operation. The financial viability assessment carried out under Loan
3354-EGT as updated by the mission is given below.

6.02 The financial organization of the gas subsector is essentially
that of a single profit center (EGPC) with numerous functional subsidiaries,
which operate on a cost basis. EGPC acts as the financial coordinator and
implicitly sets transfer prices between subsidiaries (functions), which cover
costs (including depreciation) plus commission.

Historic Financial Performance of EGPC

6.03 The financial performance of EGPC has been historically secure due
to the fact that, as the Government's rent collector in the petroleum
subsector, EGPC has low costs relative to revenues. EGPC has little debt
(US$300 million as of June 30, 1990 or less than 10 percent of long-term
capital) as cash flow has been generally sufficient to cover investment
requirements (Table 6.1 outlines past EGPC performance, with details in
Annexes). EGPC financial performance depends primarily on two factors:
international and domestic energy prices and the costs of production under
concession agreements. Traditional indicators of financial performance are
generally misleading because EGPC acts as rent collector; as such returns
self-financing levels and debt service coverage ratios are all very high.
Nevertheless, EGPC has experienced deteriorating profit levels over the past
six years (net profit margin fell to 21 percent in FY90 from 39 percent in
FY85) largely due to declining crude oil prices.

6.04 These conditions, compounded by the anticipated decline in oil
production levels and the rising cost of gas supply (which are payable in
foreign currency) could result in a net loss in the EGPC foreign currency
account during the next decade. The two avenues EGPC has to control these
problems are to increase domestic product prices (to increase revenues and
reduce demand) and to expand gas supply to substitute for exportable petroleum
products.
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Table 6,1: HISTORIC EGFC INCOME AND CASH FLOW

Prelim.
Fiscal year Ending June 30 1985 1986 1987 1988 1989 1990

(LE Million)

Net export revenues 1,454 831 876 1,033 9862 1,300
percent of total

Total revenues 3,350 3,088 3,100 3,935 4,089 4,564
Operating expenses 2,032 1,976 2,007 2,648 2,955 3,590

Net profit 1,318 1,112 1,093 1,287 1,134 974
percent 39% 36% 35% 33% 28% 21%

Internal funds 1,833 1,606 1,604 1,847 1,608 1,469
Taxes & profit distr. 81% 83X 76% 77% 74% 75%
Net internal sources 355 273 387 419 412 368
External sources 64 78 66 45 8 n.a.

Debt service 15 22 30 67 64 76
Investments 478 299 167 402 176 268
Self-financing X 44% 129% 108% 107% 162% 104%

1/ Export revenues at petroleum sector exchange rate.
2/ In all years, debt service coverage by internal funds exceeds 100 percent.
:/ The ratio of internal funds after surplus disposition, taxes, debt service

and working capital changes to three-year moving average capital expenditures.

6.05 As a result of the energy price reform program, high export prices
of crude oil in FY91 and increases in the supply of natural gas, EGPC
financial position has improved substantially. This improvement has resulted
in increased transfers from EGPC to the government budget of about LE
2 billion in FY91 and is forecast to increase by in excess of LE 2 billion in
FY92. A similar increase in transfer to the government's budget is forecast
for FY93 largely due to the energy price reform program. The domestic energy
price increases and increased gas supply would continue to have a considerable
impact on the government budget.

Accounts and Audit

6,06 EGPC accounts are subject to an annual external audit by the
Central Audit Organization. Aside from documentary audits this review is
effected in collaboration with the Ministry of Finance to ensure that
expenditures are in accordance with authorized budget amounts. Under the Gas
Investment Loan, EGPC agreed to have its financial statements audited by
independent auditors acceptable to the Bank and to supply such statements to
the bank within six months of the end of each fiscal year. EGPC also agreed
to maintain a debt service coverage ratio of at least 1.5. The government, as
guarantor, agreed to take all necessary measures to enable EGPC to comply with
these financial objectives.

VII. PROJECT JUSTIFICATION

7.01 The project is an integral part of EEA least-cost investment plan
for FY92-99 and would assist EEA in efficiently meeting the future demand of
electricity. The investment plan (of which the project is an integral part)
yields an internal economic rate of return (IERR) of 10 percent.
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7.02 Load Forecast. EEA's historical generation and sales data for
FY82-91 and estimated data for FY92-99 is given in Annex 2.1. During FY82-91,
electricity sales to the end consumers grew at about 9 percent (para. 2.06)
and taking into account the forecast for FY92-99 of the macroeconomic
situation in the country, the electricity sales to the end consumers are
projected to slow down to around 5 percent. With the Government's resolve to
increase, by FY95, the weighted average electricity price to reflect LRMC
based tariffs, it is estimated that the growth rates for electricity sales to
the industrial and domestic consumers (which account for about 80 percent of
electricity sales) would decline from 7 percent and 12 percent duritg FY82-91
to 5 percent and 6 percent for FY92-99.

7.03 Least-Cost Analysis. EEA revised investment plan is based on the
revised load forecast reviewed by the mission and was found to be the least-
cost solution to meet the future demand for FY92-99. The investment plan also
takes into account additional capacity needed for replacement of old
generating units (thermal and combustion turbines) of about 750 MW total
capacity. As mentioned in para. 4.01, the consultants, S & W, carried out a
feasibility study in 1985 and based on the restricted availability of natural
gas, revised the study in 1989. After comparing five potential sites from
techno-economical and environmental aspects, the consultants concluded that
the dual fuel fired power plant of 1,200 MW net capacity was the lowest cost
solution to meet the future demand for electricity in FY96-97.

7.04 Rate of Return Analysis. The project is a part of EEA's FY92-99
least-cost investment plan. The IERR was calculated on the required
investment program for the incremental sales and demand to be met for FY92-99,
and is 10 percent. Measurable costs include: (a) the capital cost of EEA
investment plan for FY92-99; (b) operation and maintenance costs; and (c) the
fuel cost. The electricity tariffs for FY92-99 reflect the agreement reached
with the Government under the SAL. Thereafter, the weighted average
electricity tariff is presumed to remain constant during the life of the
project. The fuel cost projections, for FY92-99, are based on the agreement
reached with the Government under the SAL for energy price increases and
thereafter the Bank's current forecast for the prices of petroleum is
presumed. Measurable benefits are revenues due to incremental sales for the
period FY92-99. Annex 7.1 gives in detail the assumptions in calculation of
IERR.

7.05 Sensitivity Analysis. The IERR for the time slice of the EEA
investment plan for FY92-99 is at 10 percent since: (i) heavy investment in
generation are required to cover the cost replacement of about 750 MW of old
generation capacity in addition to the cost involved in providing generation
capacity to meet the incremental demand for electricity for FY92-99; (ii) the
benefit stream includes only the revenues due to incremental electricity sales
and the IERR is more an evaluation of adequacy of electricity tariffs than of
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the true economic worth of the investment plan; and (iii) other benefits1

difficult to quantify are not included. The IERR is within the range typical
of other power projects and is in line with that projected under the Fourth
Power Project approved by the Board in June 1989. Sensitivity analysis
determining the effect of a 20 percent increase in the generation costs over
the base case (Alternative I), 20 percent increase in the transmission costs
over the h'ase case (Alternative II), 20 percent decrease in revenue earnings
compared to the base caso: (Alternative III) and 20 percent increase in fuel
costs over the base case (Alternative IV). The IERR for the four alternatives
were:

- Alternative I about 8 percent
- Alternative IX about 9 percent
- Alternative III about 5 percent
- Alternative IV about 8 percent

The analysis indicates that the IERR is most sensitive to changes in the
electricity tariffs and is least sensitive to changes in the investments for
transmission lines and substations. It is therefore essential that the
Government carries out the electricity price increases agreed under the SAL.

VIII. AGREEMENTS REACHED DURING NEGOTIATIONS AND RECOMMENDATIONS

8.01 During negotiations, agreement was reached that the Government as
Guarantor of the loan would take all necessary actions to:

(a) enable EEA and EGPC to cover the financing requirements, including
any cost overruns, for the project (para. 4.11);

(b) enable EEA to reduce its accounts receivable to less than three
months of sales revenue (para. 5.13); and

(c) convert about LE 1.14 billion of EEA debt to the National Investment
Bank into equity prior to loan effectiveness (para 5.19).

8.02 During negotiations, assurances were obtained from EEA that it
would:

(a) provide all necessary funds to complete the financing of project
costs, including any cost overruns (para. 4.11);

/ For example, while it is generally accepted that the economic value of a
shortfall in electric supply is very high (estimates ranging from US$0.5/kWh
to US$2.0/kWh) there is no rigorous and consistently applicable methodology
available for calculating this value. Therefore, it is not possible to
determine the true economic benefit on this account. It is estimated that in
case of developing countries, an unreliable electric supply could result in a
loss of one to five percent of estimated electricity sales. Assumption of a
value of US$0.5/kWh for the shortfall and a figure of one percent for the loss
of electricity sales would give an IERR of about 22 percent for the project.
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(b) pass on part of the loan proceeds intended for construction of gas
pipeline to EGPC and enter into a subsidiary loan agreement,
satisfactory to the Bank, for this purpose (para. 4.12);

(c) take all necessary measures to implement a Project Action Plan,
satisfactory to the Bank (para. 4.41);

(d) submit its audited financial statements within six months of the end
of each fiscal year (para. 5.03); and

(e) take all necessary measures to comply with the financial targets
included in para. 5.24.

8.03 The following are proposed as the conditions of loan
effectiveness:

(a) EEA to sign with EGPC a subsidiary loan agreement, satisfactory to
the Bank, for onlending of Bank funds toward the foreign exchange cost
of the supply of materials and equipment for the natural gas pipeline
(para. 4.12); and

(b) the Government converting about LE 1.14 billion of EEA local
currency debt into equity (para. 5.19).

8.04 Subject to the above, the proposed project is recommended for an
IBRD loan of US$220 million equivalent to EEA at the standard variable
interest rate and for a term of 20 years including a 5-year grace period. EEA
would onlend to EGPC about ;'S$41.2 million (required for the natural gas
pipeline) for a term of 20 years including a grace period of 5 years.

8.05 Annex 8.1 gives the list of selected documents and data available
in the project file.
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- 61 -

Anne 1. 2
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Petroleum Product Price Increase FoXMulation

As agreed, the weighted average domestic petroleum product prices will
be increased at least annually to achieve 100% of internationally traded
equivalents by June 1995. Interim targets of 45%, 56%, 67%, 78% and 89% by
May i991, December 1991, May 1992, May 1993 and May 1994, respectively were
agreed upon. The conversion of local prices to international equivalents will
be based on the commercial exchange rate at the time the price increase action
is undertaken. Internationally traded equivalents would be based on the most
recently published preceding twelve month rolling average of petroleum
products FOB Italy and, where necessary, FOB NW Europe as published by Platt's
(see details below). On the basis that ex-refinery products should be priced
in such a manner to reflect an indifferenc6 between the international and
domestic markets, transportation costs1 should be subtracted from
international equivalents for all products except for gas oil (for which Egypt
is a net importer) and LPG (which has a much higher transport cost). A
transport cost will be added to gas oil prices and $20/ton is for the time
being to be subtracted from LPG prices to account for these differences. The
focus of future price increases will be to continue to reduce not only the
subsidies to the sector, but also the cross-subsidies among products. The
product-by-product basis for calculating the internationally traded
equivalents of domestic petroleum product prices is as follows:

(i) Premium Gasoline - Premium Gasoline FOB Italy -
Premium Gasoline FOB NW Europe +
Regular Gasoline FOB NW Europe2

(ii) Regular Gasoline - Average of Premium Gasoline (above)
and Naphta FOB Italy

(iii) LPG - LPG FOB Italy
(iv) Kerosene - Jet Kerosene FOB Italy - $5/ton3

(v) Gas Oil - Gas Oil, FOB Italy
(vi) Fuel Oil - 3.5% sulphur Fuel Oil, FOB Italy
(vii) Diesel Fuel - 85% Gas Oil + 15% Fuel Oil
(viii) Bulk Natural Gas - Fuel Oil equivalent (fuel oil + 20%)

I/ At the present time, transportation costs of $7/ton are based on a
conservative estimate of shipping costs from Egypt to southern European
markets. Local transportation costs to deliver products to port are assumed
to be approximately equal to local transportation costs for domestic sales.

V Egyptian premium gasoline is only about 90 Octane, equivalent to European
regular. Since regular gasoline FOB Italy is not quoted, the differential
between premium gasoline FOB Italy and premium gasoline FOB NW Europe is
subtracted from regular gasoline FOB NW Europe to arrive at an equivalent of
regular gasoline FOB Italy.

i/ The subtraction of $5/ton reflects the differential in quality between jet
kerosene and regular kerosene.
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Organization Chart for Egypt's Power Subsector

I Consultant Boaro iityo lctiiyadEeg
lof theElcrctSetr -

New Renewable Nuclear Nuclear Plants At- m Hydra Generation Rural Egyptian |Energy Development Haterial Authority fo Power Project Execution Electrification Electricityand Utilization Authority Authority Electric Generation Authority Authority Authority Authority

Org. of General Org. of General
Sector for Electrical Sector for Construction
Power Distribution & Electric Industries

A) Maco Compan Kahromica Company Hydelco Coi Eeject Company

* I y , 1 - ,. I ........ I s .. | .. I
South Upper Egypt North Upper Egypt Canal Electricity Behera Northern South Delta North Delta Alexandria Cairo ElectricityElectricity Electricity Distribution & Western Region Electricity Electricity Electricity DistributionDistribution Distribution Company Electricity Dis. Distribution Distribution Distribution CompanyCompany Company Company Cowpany Company Canpany

.



EGYPT

UtREtiAT FOUEt PROJECT

EEA Generation and Sales
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A. EntepcMeCted Syist
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A. interftUUUtd Systm
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IV. Utits SorIt OLt CGW)

A. Intgrcmructed Satm
Mi) NYdo A.A. l.A. .A. NA. N.A. N.A. 8s,1o 9,145 9.829 9,364 9,364 9,364 9,758 9,758 9,758 9,758 9.75s 9,758

Cii) ThermI - Stem N.A. N.A. N.A. LA. Ii.A. l.A. 22,847 23,524 22,607 29,078 27,928 26,624 25,914 25,319 27,478 30,162 32,543 34,916
Ciii) CoW tin Turbims (Inc. C.C.) N.A. N.A. LA. N.A. N.A. N.A. 5,265 5,119 7,514 3,647 7,119 10,529 13,158 16,226 16,357 16,528 16,674 16,820

Total A Z1.148 23,731 26,713 28,921 30,899 33,799 36.22 37,7a8 39,950 42,089 44,411 46,517 48,830 51,303 53,593 56,48 58,975 61,494
S. lteRated Systi 0 20 86 114 128 144 204 214 231 252 373 553 653 , 770 910 464 534 613

Total Units Sent Out (A+B) 21,148 23,751 26,799 29,035 31,027 33,943 36,426 33,002 40,181 42,341 44,784 47,070 49,483 52,073 54,503 56,912 59,509 62,107

V. Units Sotd by EEA (GM) >

A. Inttercamected System 19,035 21,528 24,544 26,061 28.538 31,069 33,217 34,8t7 37,198 39,181 41,342 43,493 45,656 47,968 50,377 53,061 55,731 58,112 0 o
B. IsolatedSysto 0 20 86 114 128 14 204 214 231 252 373 553 653 770 910 464 534 613 X

Total Units Sold by EEA (A+) 19,035 21,548 24,630 26,175 28,666 31,213 33,421 35,084 37,429 39,433 41,715 44,046 46,309 48,738 51,287 53,525 56,265 58,725 
of which Sales by EEA tc EDA 13,709 15,993 18,2e4 19,753 21,767 23,853 25,318 26,532 28,259 29,978 31,898 33,994 36,000 38,097 40,313 42,200 44,500 46,500 ,, .

VI. UMits Sotd to End Uses by System tGUM

A. Irntearcwected Systi 0 19,381 22,180 23,675 26,041 28,197 30,349 32,108 34,187 35,9fS 37,953 39,804 41,814 43.9S4 46,13D 48,933 51,431 54,010
. Isolated Systn 0 18 79 105 l1 132 188 197 212 232 343 508 600 708 837 427 491 564

Total Units Sotd CA*t) 17,201 19,399 22,259 23,780 26,159 28.329 30,537 32,305 34,399 36,217 38,296 40,312 42,414 44,652 46,967 4P,360 51,922 54,574
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VIY. Units Sotd byr Cmir Cateories (GM)

A. tnntriat
Ci) at 220 & 132V 4.089 4,152 4,774 4,24 4.910 5.371 5,935 6.177 6,627 6,.D 6,98e 7,054 7,t44 7,2D4 7,4'D 7,588 7,816 8,051Cii) at 66-V 694 812 88O 1,016 1,167 1,200 1,326 1,459 1,56 1.661 1,763 1,871 1,916 2.128 2.238 2,375 2,521 2,676
C,ii) *t Iadfis d Loer Voltaes 4,847 5,358 5,808 6.151 6,735 7.115 7.572 8.055 8.53S 9.046 9.602 10,192 10,818 11,48 12,1857 12,936 13,731 14.574Totat l ,triat 9,630 10,322 11,4S2 11,791 12,812 13,686 147M 15.69t 16.731 17,4U7 tZ.,345 19,117 19,948 2D,884 e2,265 22,8W 24,068 25.3DtS. DI stiC 4.124 5.055 6,237 7.121 8,5 8,6864 9,844 10,440 10.931 11.669 12,465 13,274 14,093 14,920 15,752 16,58S 17,426 18,263C. Public s5vies 1,324 1.63 1t,739 t.75Z 196S 2,192 2,207 2,165 2,369 2.559 2W706 2,861 3,025 3,198 33S2 3,575 3,760 3.9D70. Ceciat 564 7111 85 1,043 1,194 1,380 1,44 1,526 1,631 1, 69 1,782 1,899 2,016 2,137 2,263 2,393 2,528 2,668E. arisjItwal 856 897 1,007 1.106 1,197 1.166 1.221 1,265 1,344 1*407 1,473 1,541 1,612 1,687 1,765 1,845 1,932 2.021

F. C nm t 723 21 929 965 933 1,041 1,051 1,218 1,393 1.436 1.52S 1,620 1,720 1826 1,940 2.060 2,t18 2,324Total units Sotd 17,202 19,399 22,259 23,780 26,159 28,329 30,s37 32,305 34,399 36,217 38.296 40,312 42,414 U,652 46,967 49,360 51.922 54,574of which Sates by MR 11,8t75 13,844 15,913 17,8 t 19.260 20,969 22,34 23,753 2Z.229 26.763 28,479 30,261 32,104 34,013 35,991 38 36 40, 56 42,349VIW. Station Amillary Cwatfan CZ)

A. IltouIuctd Syste 

e
to) Sa 

1.8oz 1.91S 1.43Z 1A3 1A3 1.3 1.435 1.43X 1.43X 1.431 1.432 1.435 
Cii) Thwt 

5.91S 6.26X 6.193 5.312 S.861 6.124 6.49s 6.841 6.652 6.811 6.6s1 6.S51
tiif) CO tion Twbinr (Inc. C.C.) 

Q.7m1 0.955 0.84% 0.Q64 1.002 1.sos 1.501 1.50S 1.502 1.50 1.501 1.5011Totat A 3.43X 3.315 3.71t 4.031 4.184 3.991 4.292 4.545 4.014 4.10G 4.201 4.201 4.20X 4.201 4.20 4.40D 4.401 4.40X
IL isolatxd tem 2. OOX 2.001 2.001 2.0GC 2.001 2.001 2.00% 2.001 2.00D 2.00; 2.001 2.0O0 2.001 2.001 2.00G 2.001 2.001 2.001Totat SEA CS) 3.55, 3.42A 3.2 4.18% 4.352 4.151 4.47Z 4.741 4.24Z 4.261 4.37 4.361 4.352 4.351 4.351 4.58M 4.S58 4.51MMI. Line Lmm CZ)

A. SFAs SysM
C) Intercarwcted System 9.991 9.255 8.1=1 9.81 7.64x max 8.32o 7.701 6.89 6.911 6.91D 6.50 6.501 6.501 6.001 6.001 5.501 S.501IEAs Sysem inct. Iso. Systm 9.991 9.255 8.091 9.4151 7.61S 8.04u 8.251 7.6SS 6.S51 6.872 6.851 6.42Z 6.411 6.401 S.901 5.951 5.451 5.451

S. Distribuftion Cpumifes Systm
ii) Intercmvectd Systm 13.38 13.442 12.99s 12.152 11.S43 12.115 11.421 10.49% 10.74% 10.751 10.752 11.053 10.87S 10.781 10.781 9.81i 9.781 8.941jiit) isoated Systm 8.061 8.06 8.061 8.061 8.06 8.061 8.06S 8.062 8.061 6.061 8.06o 8.061 8.061 8.061 8.06x 8.062 8.061 8A.06Total DrAS System 13.= 13.442 12.971 12.12S 11.50 12.091 11.391 10.471 10.720 10.721 10.701 10.984 10.82S 10.702 20.701 9.871 9.761 8.931

C. CbWned-EEA & Distritution Ca4miea 18.661 18.32S 16.942 18.101 1S.691 16.54 16.17S 14.99Z 14.39% 14.461 14.491 14.361 14.29Z 14.22 13.81 13.27 12.7S1 12.135 1 :>X. Fuel Cntiap 

°ixA. 5tw Fueli Ot Cx 1000 at) 2,39S 2,971 3,417 3,518 3,40 3,945 4,200 4,063 4,041 4,842 4,799 4,657 4,657 4,692 4,938 5.375 5,747 6,05 oS
D. Diet Of Cx 1000 a) 616 612 765 amE 135 142 192 99 11 106 157 232 275 324 383 195 225 258C. Iatltat Cm Ctn mittion Cubic _ter) 913 1,302 1,650 2,117 3,409 3,58 4,092 4,3f4 4,645 4,22 4,763 5,354 5,873 6,49S 6,766 7,084 7,347 7,607 N
0. Patrotl C*& (x 1000 at) 33 190. hth CZ twOOO t) 67 69 63 36 8 0 0 0 1
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I. Ietaliad CWcity- lntwcam. Stm (3W)

A. Ry*o
(i) Asin Ji Om (12617s- 2100) 2,100 2,100 2.100 2,100 2,100 2,100 2.100 2,1CC 2,100 2,100 2,100 2,100 2,10D 2,10 2,100 2,100 2.100 2,100
Csi) aswun (I 46.2211.5-34S) 345 345 345 345 345 345 345 345 345 345 345 345 345 365 345 345 345 345
(iii) Am 1i C467.5 2) 0 0 0 0 2o 27 270 2 27 270 Z70 2WZ 270 2W 270 270 270 2JQ
(iv) Esm (14.3) 100 100 10W 10 100 10

Ubtotal A 2.445 2,s 2.44s 2,44 2.715 2.715 2,715 2.715 2,715 2,715 2,715 2.715 2,815 2,815 2,815 2,815 2,815 z2.81
3. rhlmi
ci) Cairo West t&W.S52dDZ * 950) 350 350 350 350 350 350 350 350 350 30 0 650 f0 950 950 950 950 950
Cii) Cairo swb (4yA27.5- 255) 255 255 255 2ss 255 255 255 255 25s 255 255 255 1f9 195 195 195 195 135
OMii Cairo *ortb (t%e x2x 02x10.0) 1 00 100 t00 100 10 100 100 100 100 100 60 60 60 60 60 30 0 0
(iv) Et TTin M3xS 45) 45 45 45 45 45 45 45 45 45 45 45 f 5 45 45
Wv) s.bah (4dl5 1260) 0 0 315 630 945 945 945 1,260 1,260 ,Z60 1.260 1,260 1.260 1.260 1,260 1,260 1,260 1,260

Cvi) Tatk!, (3x12.53xz3Ox200 * 32r.5) 127 12? 12? 127 12V 127 127 127 1z? 127 127 328 328 328 328 315 303 290
(vii) O_wh.r (2x15.23x651xr30 * 555) 225 225 22S 225 225 225 225 22S 525 525 52 52 525 s25 525 525 525
(viii) bfr EL 0ow (4x21- 440) 220 220 220 3D0 4O 44 440 440 440 440 440 440 440 440 440 440 440 44.0
tix) El Suif (2226.5-2230- 113) 113 113 113 113 113 113 113 113 113 113 113 113 113 113 113 60 60 60 0%
W) Abu tir (4xIWo030O * 900) 1SO 450 0 600 60D 600 600 60i 900 900 900 900 900 900 900 900 900
txii) Sz t;x25lx100- 200) 100 100 100 10 100 100 1O0 10 100 20 200 200 200 200 20 200 200 200
(xit) Au Sultt n450. 600) 150 300 450 6W 600 6C0 6 600 640 600 60D 600 600 600 600 600 60
tuiii) Attak& (2x1 2z300- 900) 3D0 3C0 600 600 60 900 900 90O 900 900 900 900 900 900 900
(xiv) Asait (3x.32x30 a 690) 90 90 90 90 90 90 90 90 90 90 390 390 690 690 690 690 690 690
(2x1 kaimt (Zx630 * 1260) 630 1,260 1,260 1.260
txvi) Sidi rerr (2x315 630) 315 630 630
(Cvii) Ayn Ibuw (2x315 * 630) 315 630

51tata 1,625 1,925 2.690 3,715 4,290 4.590 4.590 4.905 5,205 5,905 5.815 6,666 7,206 7,206 7.791 8,640 9.228 9,47

C. Cbtian turbinfe 8 Ccbined Cycle
C(l Cairo Soth C.C.(3x1103z5= f95) 22D 220 330 330 330 350 440 495 495 495 (95 495
(ii Cairo Ent C7223w 46) 46 46 4 6 46 46 46 46 46 46
(i li)3hUd iash 02.5- 37.5) 38 38 38 38 38 38 38 38 38 38 38 38 3G 38 38 3G 38 38
Civ) Etl Tbbin (223 U46) 46 46 46 4 4 46 46 46 U 46 46 46 46 .46 46 U6 46
CW) etiln (5x24 12Z0) 120 120 170 120 120 120 120 120 120 12D 120 120 120 120 120 120 120 120
(vi) Wdl of (.z35 99) 0 99 99 99 99 99 99 99 99 99 99 99 99 99 99
(vii) uShrb (13x1 36) 36 36 36 36 36 36 36 36 36 36 36 36 36 36
(viii) Talkba C.C. (81242xS0" 292) 192 192 192 192 192 192 192 292 292 292 292 292 292 292 292 292 292 292
(i2 O_hur C.C.4x24.1xU 142) 96 96 96 96 96 96 96 96 96 142 142 142 142 142 142
(a) R*nadfa C.C.C4x5Oa.62&2x246 44) 200 392 392 392 392 392 392 392 392 392 392 392 24 284 284 28 284 284

o0.
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(xi) Damietta C.C. (6xl25+3x125- 1125) 500 750 1,125 1,125 1,125 1,125 1,125 1,125 1,125 1,125 1.125cxii) tCatr,2t2x2.55 25) 25 25 25 25 25 25 25 25 25 25 25 25 25 25txiii) Et Suif Clx20G6x33= 218) 25i 218 218 218 218 218 218 218 218 218 218 218 218 218 218 218 218 218(xiv) El X (2x04 28) 28 28 28 28 28 Z 2a 28 28 28 28(xv) Ab :ir t(x220) 20 20 20 20 20 20 20 ZO 20 20 20 20 20 20 20 20 20(Zvi) 1Iti xo1z20a 20) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20(xvii) Suez (lx17= 17) 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17(Sviii) Shaxb C3x33 99) 66 99 99 99 99 99 99 99 99 99 99 99 99 9 5 99 99 99xix) Port Said 3x20= 60) 60 60 60 60 60 60 60 40 40 40 40 40 40 40CxZ) Faiotn 1X20= 20) 20 20 20 20 20 20 20
(xxi) Cairo North tCUMl 23) 23 23 23 23
(xxii) Abu Et LNatmir C1x20= 20) 20 20 20 20 20 20 20 20 20

SLbtotat C. 900 1,271 1,384 1,480 1,592 1,592 1,812 2,412 2,772 3,087 3,041 3,013 3,061 3,116 3,091 3,054 3.014 3.014Total Intercnnected systo CAOSC) 4,970 5,641 6,519 7,640 8,597 8,897 9,117 10,032 10,692 11,707 11,571 12,394 13,082 13,137 13,697 14,509 15,057 15,299

!!. Irntatted Capacity - Isotated Generation (NW)

Torat Isotated Gerertation N.A. N.A. N.A. N.A. N.A. N.A. N.A. 119 119 119 119 225 225 225 225 194 174 174 1

00 

C,

C,

M ND
N,f t
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Table A: Trend of Electricity Tariffs
(mllts./Kwh)

FY83 FY84 f85 FY86 FY87 FY88 FY89 f!2Q I

Very high voltage 4.2 5.4 5.9 8.5 10.0 13.7 16.0 20.9 29.4
X increase 29.5% 9.6% 44.1% 17.6% 37.0% 16.8% 30.6% 40.7%

High voltage 6.5 8.7 9.9 14.6 15.7 20.1 23.1 32.4 52.3
X increase 34.0% 13.8% 47.7Y. 7.5% 28.0% 14.9% 40.2% 61.4%

Medium voltage 24.5 23.0 29.8 32.3 31.5 39.8 42.9 57.1 76.68
X increase -6.1% 29.6% 8.4% *2.5% 26.3% 7.8% 33.1% 34.3%

EEA weighted average 8.3 9.7 11.0 15.4 16.4 22.0 23.9 30.2 43.3

EDA weighted average 15.3 17.7 20.3 26.8 28.6 36.5 39.2 50.2 66.9

Weighted Average 12.4 14.5 16.9 22.6 24.3 30.0 33.7 43.4 59.1
CEEA and EDA)

% increase 17.2% 16.4% 34.0% 7.5% 23.5% 12.3% 28.8% 36.2%

Note: Electricity prices are the weighted average tariffs applicable to end users.

Table B: Breakdown of LRMC Costs

FY91 FY92 FY93 FY94 fY95 FY96 FY97 fY98 FY99

Crude oit prices
CUSS/bbt) 19.50 17.55 17.90 19.05 20.25 21.86 23.86 26.04 28.43

LRJC (US cents/kWh)
Generation cost
Cinci. O&N) 1.29 1.34 1.39 1.45 1.50 1.56 1.62 1.69 1.75

Ful cost 1.64 1.48 1.51 1.60 1.70 1.84 2.01 2.19 2.39
T1D cost including

081 and losses 1.39 1.45 1.61 1.67 1.75 1.80 1.65 1.90 1.95

LRNC cost
-US cents/kWh 4.32 4.37 4.51 4.72 4.95 5.20 5.4U 5.78 6.09
- Mills.IkUh 142.4 177.86 202.75 222.91 238.34 252.93 269.33 287.10 305.94

Target price as
% of LRIC 59.07. 69.0% 80X0% 90.0%9 100.0% 100.0% 100.0% 100.0% 100.0%

Average tariff
(Us centslkUh) 2.S5 3.02 3.60 4.25 4.95 5.20 5.48 5.78 6.09

Average tariff in
locat currency
(mills.IkUh) 82.53 122. 72 162.20 200.62 238.34 252.93 269.33 287.10 305.94

Required increases to
achieve target
prices 48.7% 32.2% 23.7% 1s.8% 6.1% 6.5% 6.6% 6.6%

Note: Ureakdowi of LMC costs for fY91 giyen is based on the negotiatifan in Paris for SAL. The projected costs art
bused an the tatest forecast of ftufre oit prices and inflation.
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Electricity Tarfffs
(MillIemes/kwh)

Percent Percent Percent
FY88 Aorfl 89 Increase may 90 Increase maNy91 I ncreas

1 Very high voltage
Klmfe 12.20 12.20 0.0 12.20 0.0 17.00 39.3
Alumnum 10.80 18.00 66.7 28.89 44.5 46.00 59.2
Srmned 13.40 22.24 65.9 35.70 60.5 63.18 76.9
Assult Ceennt 1 23.33 23.33 0.0 35.70 53.0 63.19 76.9
Assult Cement 2 23.33 23.33 0.0 35.70 53.0 63.19 76.9
Ferrocilicon 12.20 20.25 65.9 32.58 60.9 57.67 77.0
Iron end steel 26.60 29.79 11.9 41.75 40.2 63.19 51.4
Amirie Spinnmng 24.50 26.46 8.0 45.58 72.3 63.19 38.6

2 High voltage
Industry 17.10 28.39 66.0 45.58 60.6 80.68 77.0
Cement 29.65 29.65 0.0 45.58 53.7 80.68 77.0
Mlratex 24.50 26.46 8.0 43.88 65.8 80.68 83.9
Agriculture 17.10 28.39 66.0 45.58 60.6 80.68 77.0
Goverment 17.10 28.39 66.0 45.58 60.6 80.68 77.0

3 Medfum voltage
Suez cement 42.00 47.04 12.0 66.33 41.0 117.41 77.0
Agriculture 32.30 53.62 66.0 86.07 60.6 152.33 76M9
Assuit Pipelines 33.00 54.78 66.0 87.92 60.5 155.62 77.0

11. a
Nedfum voltage
Moving power p.500 kw 33.14 55.01 66.0 75.00 36.3 132.75 77.0
Moving power <500 kw 55.00 55.00 0.0 70.00 27.3 70.00 0.0
Others 45.00 50.40 12.0 90.00 78.6 124.65 38.5

Residential
100 kwh 18.00 19.01 5.6 22.00 15.7 30.00 36.4
101-200 kwh 30.00 32.01 6.7 35.00 9.3 45.00 28.6
201-350 kwh 38.00 41.99 10.5 50.00 19.1 65.00 30.0
351-500 kwh 46.00 50.00 8.7 60.00 20.0 75.00 25.0
501-650 kwh 60.00 66.00 10.0 80.00 21.2 100.00 25.0
651-800 kwh 70.00 80.01 14.3 100.00 25.0 120.00 20.0
801-1000 kwh 80.00 90.00 12.5 120.00 33.3 140.00 16.7
1001-2000 kwh 100.00 112.00 12.0 140.00 25.0 160.00 14.3
2001-4000 kwh 120.00 129.96 8.3 150.00 15.4 175.00 16.7
p4000 kwh 140.00 140.00 0.0 160.00 14.3 185.00 15.6

Conmero is
100 kwh 21.jO 28.01 33.4 34.00 21.4 45.00 32.4
101-200 kwh 36.00 47.02 30.6 54.00 14.8 65.00 20.4
201-350 kwh 64.00 80.00 25.0 88.00 10.0 98.00 11.4
351-500 kwh 88.00 99.97 13.6 110.00 10.0 130.00 18.2
501-1000 kwh 100.00 120.00 20.0 130.00 8.3 150.00 15.4
1001-2000 kwh 120.00 140.04 16.7 155.00 10.7 185.00 19.4
2001-4000 kwh 140.00 150.08 7.2 165.00 9.9 210.00 27.3
>4000 kwh 160.00 170.08 6.3 180.00 5.8 230.00 27.8

Government 64.00 100.03 56.3 135.00 35.0 185.50 37.4
Public lighting 64.00 100.03 56.3 135.00 35.0 185.50 37.4
Housing coirpnies 22.60 29.83 32.0 38.00 27.4 60.00 57.9

Source: EEA

/ The electricity prices represent charges to consuners for energy consurption but do not include consumers' demand
charges. However, the average tarfffs shown fn Table A (page 1 of this Annex) Include both energy and demand
charge.
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1. G0muwtian

0Ca) ietta Comined Ccte
1. S.4iry &A Imthttatimn 9,90 119.01 2,09 25,761 513 22,974 0 0 0 0 0 0 0 0 0 0 12,547 167,739 180,062. Mies1 ud TIM 1,142 3193T 0 0 0 0 0 1.589 0 1,589
3. Subtotal 11,049 119,901 2.406 25,984 681 22,974 0 0 0 0 0 0 0 0 0 0 14,136 167,739 181,814. Physical CMtIrmenies 1.105 17,90 241 2,576 68 2,057 0 0 0 0 0 0 0 0 0 a 1,414 16,773 18,187
S. fthWtatu 22,154 13,901 2,647 25,34.0 749 2S 271 0 0 0 0 0 0 0 0 0 0 15,050 184,512 290,0626. Price Ca4tf Cie&s 1.720 18.126 995 10,656 403 13,596 0 0 0 0 0 0 0 0 0 0 3,2IW 42.578 45A67
7. Totat li) 1366 4, .7362 3696 1,12 3.4 0 0 0 0 0 0 0 0 0 0 18,650 27.09 25.740

Cii) Cairo South Cmi4ed Cycte
1. gAvy urd irutatatian S,045 110,32 3,590 29.770 2,550 59.109 2,190D 44,1 0 0 0 0 0 0 0 0 13.195 2;3_340 20.56,32. CAttiesard Tun 1.239 1.050 Z.48 1A53 0 0 0 0 6,125 0 6,725 '
3. sLtotat 6,181 110,312 4,150 29.770 5,03 59,109 3,953 44,129 0 0 0 0 0 0 0 0 19,905 243,340 263.264. Physicel Catingarcies 618 11,033 475 2,97? 503 5,911 395 4,413 0 0 0 0 0 0 0 a 1,991 24.3Sf 2A,
S. gixtota 6,80 12135 S,22 32,747 5,536 65,02 4.348 48,542 0 0 0 0 0 0 0 0 21,911 267.674 259,5Ss6. Prile Coirmties~i 952 16,91 1968 12,313 2,978 34.961 2,839 31,698 0 0 0 0 0 0 0 0 8,734 95,9m 101,717
7. Total. 00i 7,754 138,316 7.190 45,060 8,514 190,90 7,187 80,240 0 0 0 0 0 0 0 0 30,645 36S,657 394,302

(i i) 0 Da1icvr Ca3biraed CYcle
1. SiLiply ard l,sUtaatiai 690 10,050 3,190 27,306 3,590 59.106 500 57.059 0 27,306 0 0 0 0 0 0 8,190 181,219 189,3192. OuTies ad Tale 412 1,147 2,46 2,403 2,147 0 0 0 7,612 0 7,612
3. Shtotat 1,1 10,29 4,647 27.306 5.983 59,106 2,903 57,059 1,147 27,306 0 0 0 0 0 0 15,712 181,.219 196.9314. Physitat Cominswcies 103 1,19 465 2,731 596 5.912 290 5,72 115 2,931 0 0 0 0 0 0 1,571 18,113 19.694%
5. SubtoUt 1,135 11,319 5.112 30.037 6,581 68.019 3,193 62,930 2,262 30,037 0 0 0 0 0 0 17,253 199,342 216.625 co6. Price Cimti.Wincie 159 l,ss 1.92 11,294 3.541 34.98 2,068 141.093 938 22,317 0 0 0 0 0 0 8,645 111,269 119,914
7. Total (mi) 1294 12,901 701 41,331 10,122 99,999 5.278 104.013 2,200 52,354 0 0 0 0 a 0 05.928 310,611 336,539'

O-
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EEA INVESTISI PLUN 919249

IN 7801918 LE

FM9 FM9 919 nS% nFM 997 939 P19 FM ------ nFT9
LOCL FWEM LCL F U1U L IGNex L04 FMG LCL FREG OAL rmz tU.pmi LL rEeG LO4I FMEIG tot MON OAL pee. LEIGM810 totA MEI0 TOTA

(iv) IwAgiati Ccuined Cycte
1. S44y urd lertaitatia, 450 15,503 7,450 49,654 2,760 119,747 0 119,747 0 49,63 a 0 0 0 0 0 10,660 352,26% 362.9242.Otiea ud Tam 567 2,34 5.029 5,029 2.095 0 0 0 14,195 0 14,795

3. 9-tmftot 1,017 13,203 9,535 49,635 7,789 119,747 5,029 129,747 2,895 49,635 0 0 0 0 0 0 25,455 352.26 377.1194.hyaimat Cwci'uetC., 102 1.350 954 4,96. 77 11,915 505 11,915 209 4,963 0 0 0 0 0 0 2,547 35,22 37,713
5. bteota 1,119 14,053 10,489 34,59? 8,566 131,752 5,5V 131,722 2,294 54.596 0 0 0 0 0 0 2,002 387,490 415,4926. Pric GxTitftaias 157 2,029 3,944 20,5m 4.610 70,866 3,612 86,014 1,74 410.565 0 0 0 0 0 00 14.02 220,032 234,079

t.Toutl (iv 1,27 16,932 14.433 75,126 13,178 202,588 9,144 217,73 3,996 95.161 0 0 0 0 0 0 42,029 607,542 669,571

(v) TalUs Uheal Poer Exts'ion
1. &Wy at lmutatatlwi 14,100 12,494 SO 17,532 1,200 27,942 0 0 0 0 0 0 0 0 0 0 16,10W 113.268 134.682. taites wd Tam 3,04.5 719 1,174 0 0 0 0 0 4,966 0 4.968
3. Sheten! 17,145 72,494 1,549 12,52 2,374 27,942 0 0 0 0 0 0 0 0 0 0 21,068 118,268 139-364.P1iysical trwie 1,715 7.249 155 1,753 237 2,794 0 0 0 0 0 0 0 0 0 0 2,107 ¶1.026 13.935
S. Subltota 16,860 79,13 1,704 19,615 2,6i1 30,736 0 0 0 0 0 0 0 0 0 0 53.175 130,04. 153,2696. Price tririgemies 2,640 11,164 641 7,375 1,405 16,536 0 0 0 0 0 0 0 0 0 0 4,686 35,05 39761

7. Tota (Vi 150 9,17 235 610 406 4.7 0 0 0 0 0 0 0 0 0 27,861 105,169 193,030
()AsUAzt 21emw PaOr ixtesigi

1. S~Lqy wd lrststtatien 9,950 89,793 15,100 99,101 6,650 207.391 8,406 295,745 0 69,430 0 0 0 0 0 0 40,106 761,46 821.562. Cutias ad lain 3,M7 4.162 8,710 12,421 2,916 0 0 0 31,340 0 31,930
3. SUbtouta 13,721 89,293 19,262 99,101 15,360 207,391 20,W2 295,745 2.916 69,430 0 0 0 a a 0 12,896 761,460 63,5664. Phyicat catiri, sei 1,37 8,979 1,926 9,910 1,536 20,739 2.893 29,573 292 6,943 0 0 0 0 0 0 7.309 76.146 83,355

5. Subtotal, 15,093 96,77 21,188 109,011 16,596 226,130 22,910 525,320 3,2089 76,373 0 0 0 0 0 0 79.295 537.606 916,9016. Price Ctir,mien -211 _13,828 7,967 40,898 9,090 122,734 14,960 212,434 2,354 56,745 0 0 0 0 0 0 36,514 446.729 Q83,243

7. Total (vi) 1736 12,8 2155 149,99 ST0 5084 3,87 57,754 5,592 13,.118 0 0 0 0 0 0 115.829 1.284,3 1.480.14"

(vii) Cairo SPat heimi Powear9
1. SuPpZy at Imutatfatl 12,405 162,38 25,950 247.34 24.685 418,514 11,220 165,268 0 0 0 0 0 0 0 0 74,340 993,a55 1,08,95ws2. Duties ard Taxe 6,816 10,407 17,578 6,941 0 0 0 0 41,742 0 41.742 M
3. Subtotal 19,301 162,238 36,357 247.345 42,263 418,514 18,161 165,268 0 0 0 0 0 0 0 0 116.34 993.55 2,109,937 o4. PhysiaL Cm,tingeties 1,930 16,2Z9 3,636 24,779 4,226 41,851 1.816 16,527 0 0 0 0 0 0 0 0 11,608 99,386 110.994 "
S. Subtouta 21,231 178.517 39.993 272,566 46,489 460,365 19,977 181,795 0 0 0 0 0 0 0 0 127,690 1,093.241 1,220,931 Go6. Price Cwtiruemiea 2,972 24, 992 15,037 102,484 25,011 247,676 13,043 118,712 0 0 0 0 0 0 0 0 56.04 493,864 549,929

7. Totai CVII) 24,2 203,509 55,030 375.048 71,500 708,041 33,022 300,507 0 0 0 0 0 0 0 0 153,735 1,557.105 1,770860



0Z51144 P480 FtMW6

EE8 INEWSIIPN M FUJ 92-99

KU T11LII513 LE
FV92 FY93 FT94 P195 FY96 9197 FM9 FM9 9Y92 - - 19

LOCAL FOICU WML FOMM IOCAL FOMIG UOrAL FMEZ LOCA FUtEliU ~ LOCAL FOIG 0ULFMG LO8A FM1U LOCA ITMON TO0

1. SLWY ad ltalbtatimn 5.946 18.810 26,168 V.3,668 61,8a1 306,745 111,291 528,5557 I20.184 617.452 69,439 368,997 28,7 152.934 730 51,O 430.423 2.19.451 2.620,8742. Outlet Usd Tamn 958 7,173 15.141. 24,906 286316,793 628,02102,102 9 102.102
3. Sghcotat 6.904 18.810 33.363 143.86 76,945 308.718 136,107 528.57 148.847 617.452 86.232 368,997 34,65 152.934 9,542 51,05 552,525 29D.451 2.7229764. Physcat Catirg.cie Qs3 1,629 3,470 13,841 8.322 30.317 14.915 52.043 16.04 61:011 9.129 36,432 3,72 15.470 954 5.109 57.076 215.872 222.94
S. Ohbtouta 737 243 3683 5709 626 , 15102 8.60 14.3 6843 536 0,49 5835 168,5404 10,496 56,197 569.601 2.40.323 2.995.9246. Price Camtfrgsmiea 1,034 2,861 13.849 59.299 45.871. 1a2,415 98,617 379.145 122,543 S04.,9 79,150 336,506 38,317 155,288 10.615 57,209 407.069 1.676,80 2.043.m7

(ii) Sidi Viri Thersal Past Station
1. pt a~,rdU l'Uto1ltiati 0 0 4,923 13.949 14, 71 97,8666 34,463 195,292 64.005 384.706 64.00 390,568 41,84 237.140 17,232 97.866 2M124 1,367V,02 1.606.242. Duties ard Tem 0 586 4,101 8,202 14.061 16.404 9,980 4,101 57,415 0 57.415
3. Uptula 0 0 5,509 13,949 18,871 97.646 42,665 195,292 78,064 334.786 80,47 39C,568 51, 237,140 21.393 97,646 298.657 1~,36702 1,6065.94. Phyical Cwtir.ciaes 0 0 551 1,395 1,887 9,765 4.267 19,529 7,80 33.479 8,041 39,058 5,8 23,794 2.13 9,755 29.866 136.705 166.574j
5. OiLotal 0 0 6,060 15.34 20.=5 107,411 6.952 214.521 15,870 36,265 88,448 429,641 56,989 260,684 23,46 107,411 3,52 1,503,747 1,832,2906. Prfce 04r.-f,afst 0 0 2,279 5.769 _11,168 57,787 30,647 140,.278 63,801 273,621 73,412 3556162 52.544 240,50 23,888 109,344 5773 ,1335 1."I44167
7. Towa (mi a 0 ,3 .1113 31,926 165,198 77,579 3555,099 149,671 861,86 161,86 786,243 109,53 50_1,61 47,354 216,75 506,262 2.687,655 3,273.917

(ii) AyuaM Floa Tbesal POWt SOt.
I. Suppy wd lmtallatlin a 0 0 0 0 0 5,09 14,436 16,813 111.154 71,329, 404,198 72,67 405,38 66,234 343.566 252,358 1.278.M81 1.511,MP2. Duties ard Taeon 0 0 0 606 4,668 16.976 17,625 14,430 53.705 0 93,205
3. Ubtotat 0 0 0 0 0 0 5,701 14,436 21,481 111.154 88,305 404,195 89, 405,5 80.66 343.566 26.C033 1.228,70 1_.547344. Physical Camirmsacis 0 0 0 0 0 0 519 1,444 2,148 11,115 8,831 40,429 8,S 0,3 ,066 34 -W 28.603 121,87 156,674
5. SLhtott 0 0 0 0 0 0 6,271 15,880 23,629 122,269 97,136 444,615 98,870 445,a5 a,730 377,923 314,636 1,404.572 I,?21,86. Price C.mtir~c es 0 0 0 0 0 0 4,095 10,319 17,556 90.84 aD.623 369.030 91,156 411,106 90,527 38,726 283759 1.26,07 1,549,687

7. Total (iii) ~~~0 0 0 0 0 0 10,366 26.250 41,185 213,115 177.759 813,645 190,05 686,991 179,057 762,649 598,395 2,672,650 3.211.045 .0
Civ) Abu Gir, 04smtm (1h) 4 KMlc. 

1. t4py wd lmtallatiat 20,930953,157 0 0 0 0 0 0 0 0 0 0 0 0 '0 029,930 53.157 74.057 I2.Duties ard Tun 2.233 0 0 0 0 0 0 0 2,233 0 2,233
3. SLtotat 23,163 53.157 0 0 0 0 0 0 0 0 0 0 0 0 0 023.163 53,157 76,5204. Physical CaSi its 2,316 5,316 0 0 0 0 0 0 0 a 0 0 0 0 0 0 2,516 5.316 7.652 
S. sabtota 2,7958,473 0 0 0 0 0 0 0 0 0 0 0 0 0 023,1.7 58.473 83.9526. Prie Ccnti.wcies 3,567 8,186 0 0 0 0 0 0 0 0 0 a 0 0 0 0a 3,567 8.186 11,753
7. Total (iv) 904 6-6,659; 0 0 0 0 0 0 0 0 0 0 0 0 0 02.1 6,59 570



97A 11MAMPEN KM 1`192.99

$19 FM9 Fl94 FM9 FM9 FM9 F19B F199 *92 - - 19

Mft GM0 1CCAL $15Et5 L.U. FOUG tDL *1515 ILO F*1I3 LOZ. F1UM I.LO FOGNI =l FM1G LOL 4215 TOTAL

(vI Zafauu li"tau pom 316t1
1. SWP d NW1mtaUtido 0 a 0 0 0 a 0 0 15,1415 99,5o 30o3 215,314 109.90B 567368 93,507 51,62? 259,950 1,13,171 1,I.121m
2. O*ag ad Tam 0 0 0 0 4,194 1198 23.,9 23,966 83,972 0 83,972

3. Suta 0 0 0 0 0 0 19,9 99.50 62,M3 35,314 124,8517 567,36 117,47 570.,& 9m. 1,,71 ,50a. flWsc&L Cw*Iwci9 es 0 0 0 a a 0 0 0 193 9,966 6.33 3,531 12.462 56,737 11,747 57,063 12,392 152,317 184.10

S. %ftMAL 0 0 a 0 0 0 21,229 109g"" 66,366 313,845~ V A37 U99 i241s 1.22D 627.692 33631 1,615,468 2,831.a4
6. Price Caitgwiiu n 0 0 0 0 a 0 0 0 15.7 81,616 56.910 260,491 126,390 515,425 131.546 638,990 33.1 .3.2 .a87_341

7. TOWa 4w) 0 0a 0 a0 0 37.OM2 191.462 125.476 574,35 263,5 1,199,330 260.766 1,26.6,62 487,13 3.232,010 3,919,143

8. TOWa I (0umawtias 124,56 814,394 177,83 990.670 2W97.3 2,234,307 43.0. 2,581.374 327,1212.309,67 M3.606 2,916,139 837.07 2,88,554 508,358 2_33,492 3_342.13 17,37,60 20.629,30o

It. Tr.mmssion Lbnt ad Us6tati.u

A. S-&M Bbatatium

Ci) To be Cadionedi~n FT% -
1. awL,A ad lmttaUaicn
(a) El TeWnu Utstatiam 359 12,614 7.15s 50,436 3, 50,436 1.296 12,614 17.10 I26.=4 144,14
0b) AbA Zub1 Subgta1n 3,93 12,614 7.125 50,456 5,38 30,436 1,196 12,614 17,913 126,140 144,14
(co suaift sAstatio ext. 20 136 40 2.945 30 2,945 10 736 109 7,136 7AZ

2. ShYOta 0 7206 23,904 14,410 103,357 10,3 183.157 3,6M 25,964 0 0 0 a 0 0 36.836 39P.62 293,668
3. Outier wd Tam -1,0m 4,362 4,36 1, 090 0 0 ID 10.904 0 10,904

a. 9Amuta 0 0 8,29 25,964. 18.12 103,5 15,110 183,837 4,69 2 3,96 a 0 0 0 0 0 46950 a9.642 306.572
S. Ntysicat Ccrtir4..cie 0 0 w30 2,596 1,81 10I 1,317 10,3d, 469 2,396 0 0 0 0 0 0 4693 25.964 3D,837

6. 16htauta 0 0 9,126 36,50 20,619 114.74 16,657 114,243 S,161 23.560 0 0 0 0 a 0 51,623 235.606 337,35
7. Price Catirgunies 0 0 3,431 10,739 11,109 61,483 10D69 74,60r 3,85 21,35 0 0 0 0 0 0 29,212 18,123 197,295

8. Traw CO~ 0 12,357 39,.39 31,35 115,706 27,584 13844 8,996 49.35 0 0 0 0 0 0 69,695 435,629 34,124

00i To be Cinissione in *19501
1. swpty ad Icetatlati __ 
(a) Kureimt SWX=iatlm ctukds in the po statiari)
(b) iu. sun 8sutaticm 0 0 3,593 12,614 7,183s 50,456 53.39 50,456 1,196 12,614 17,963 126,14 144.143 ~

2. 8htytoal 0 0a 0 0 3,593 12,614 7, 183 50,456 5,389 50,456 1,796 12,614 0 0 17.15 126.14 4,13 V
3. Outis ard TaIS 0 0 0 330 2,119 2,119 350 0 5.28 0 5,29 ,,

4. hbtouti 0 0 0 0 0 4,123 1,14 9,30, 50,456 7,506 50,46 2,126 12,614 0 0 23,W1 126.140 149,401
S. Phiysjcta Catirgmias 0 0 0 a 0 412 1,261 930 5,0;6 151 5,046 33 1,26 0 0 2.126 12,614 14,960
6. Sahtota 0 0 0 0 0 0 4,535 13,815 10,234 55,583 8,259 53,502 2.559 13,815 a 0 3.587 1315475 164,34
7. Price Comfv~oc es 0 0 0 0 0 2,961 9,060 7.60 41,236 6,055 46,067 2.359 12.793 0 0 19,119 109,158 13.937

8 (Tta if) 0 0 0 0 0 0 746 22.933 17,838 96.740 15,114 101,369 4,918 26.665 0 0 45,366 24.91 293.118



1847t PamX PAD=

n. 2151 NLm P92-99

MWZ MWO FM9 FMl 9196 nI? fM im FM9 FM

LWL 9151GN UTJL I510 -1L 91510 LWL 100310 LtAM F OAL 21510 LML90 W MWU =IL 11515 tMWA FORM TOTAL

Viii) To big r valared In n919
1. 3649Y ad utalttat4an
(a) Avow~ 7tm w~attaef 3.593 12614 7.15 50,66 5.3 530,456 1.796 12614. 17.943 126.140 1144.105

2. s*46a4 0 a 0 0 0 a 0 a 3.515 12.61 ?.U5 50,.56 5.39 50,45 1,11 12614 17.963. 126,14 I"12413
S. DAlng wd To 0 0 a a g30 2.119 2.119 530 3.35 a 5.35

4. sutui 0 a 0 0 a 0 0 0 4,123 12614 9,304 50,456 7.15 S0.l3 2.2 12.614 23.261 126.10 149A40
S. mwlca cmtlrwcuu ~ 0 a a 0 0 0 a a1 412 1.261 930 S."4 151 5,046 I5 1m6 2,V6 12.614 14.960

6. Shbtaft 0 0 0 a 0 0 4.5 13.67 10.23 5352 829 5.52 259 1.1 2. 1314 164.3417. Price Crti.uemiin 0 0 0 0 0 0 0 0 3.370 10.509 8.494 46,007 765 51.17 260 14,125 2za%4 12167g 145.15

IL Total Oili) 0 0 0 0 0 7,905 24.18 18.729 IM156 15,3 106,A75 S.164 28,00 47,671 560,4m 508.099
9. Total A a 0 12,557 39,299 31,758 115.106 35.000 21177 34,739 110,704 3. 33 3313 . 1W.14343 5.164 28,000 11392 961,159113.1

3. 500-1 TruosSimn ti..

W.1 To be Cmisior in MIS3
1. 344911 ad JmutuIatIm n
(a) An eus 2 t-E Toin 3.30 2.190 6.1.0 11.940 4,0W 11.940 1.640 2,992 16,000 39.0W 451350
(b) CafrnoO5M- Bm.(si 1b44S 119 -- 192 359 VA4 339 43 7 I-37T

2. s~ix 3.344 3,160 6,592 12.319 4,944 12.319 1,440 2,99 0 0 0 0 0 0 0 0 16,45 30.19 47.V773. IutiinadTSMm 13 517 517 126 0 a 0 0 1.33 0 1.3

4. 34*CMI 3.477 3,169 7,109 12.319 5.46 12,1 1,72 2,990 0 0 0 0 0 0 0 0 17.773 30.M9 48.370
5. PhOlcal 7mtisuu i 348 317 711 1,23 546 123 115 399 0 0 0 0 0 a 0 0 1,77 3,010 4,5
6. sbufta 3.&S 3,486 TAM 13.531 6.407 13,531 I.89 3 269 0 0 a 0 0 0 0 0 19.531 33.817 53,426
7. Pric m Cut utlm 536 488 2,940 5.015 3,2 7,30 I.2m 2.148 a 0 0 0 0 0 0 0 7,948 15,O1 27.%94

Total, (i) .361 3,974 10,760 18,V4 9,2391 3.641 3.139 S,437 0 0 0 0 0 0 7.4 18,58 76,50

(if) To be CialaaIoadI in FM
1. Suppy ud Zemntutatfm n
(a) et Tein - rAtia'.t 1.93D 1794 3.840 7,176 2.8W 7.176 960 1,19' 9,64 17,91.0 27.3.02
492 Cairo SCO-Crefut (NeJ 3.234 6,737 6,504 13,44 9,158 23.196 9,155 23,196 3,254 6,732 7. 67,1 1,88 Cc) U Sm-lbs Zbst ~~ ~~~0 0 4,51.' 4,246 9.005 16.95 6.516 1613 222 426 *7,3 42458 8,18

2. sMotat 0 0 3,254 6,752 a,424 15,38 18.142 31,618 22.726 44,33 11,030 2,509 2.772 4,246 0 0 64,84 1I7,718 192,5E66
3. Duties ard Tazee 0 283 641 1_,38 1,45 1,07 175 0 S.564 0 5,364 "

4. 34btftuL 0 0 3,537 6,23 9.065 13,258 19.470 31.618 23,589 44.35 12I10 25,509 2,450 4,246 0 0 70.212 127,715 197,930S. Prysical Cmtl.uu.ies 0 0 314 673 95 1.526 1,947' 3,162 2,35 4.436 1,21 2,531 2M5 42 0 0 7.Q2 12,173 19.79

6. Sboftat 0 a 3.89 7'.405 9,.912 6,84 211 34-,130 3.94 48,159-1 13,311 29,060 2,895 4,671 0 0 77.234 140,491 217,7257. Price Cmntitucies 0 0 1,463 2,18 5,365 9.030 13.915 22,711 19.279 36,252 11,06a 23,30 2,45 4,50 0 0 53.423 98,37 151,0w

8.Total Cii) 0 ,5 019 1.3 384 3.0 741~ , ,4 439 5.5 .5 818 0 01059 235.86 wm9a2



EEA INVlET MUN F192-99

IN TICISA Le

LSRa FOICW LI.AL FOIG LWM. FMIGI LML. VOzwGN IxaL 1128510 tL. FNIGN LOC rmsLAL ratHLM OIGs LOCl FMIG ToraL
(MI) To be Cissiawd in FM9

1. SLqy wd tnltttatfmn
(a) NMc SlarAyOat W WI 1,310 1,226 262D 4,904 1,96 4,904. 655 1,226 6,550 12260 18,510(b) NMe tc-Ayar MM Wo 571 9,089 76 15.178 571 15,178 1.904 45.445 47,349

2. Sastal 0 0 0 0 0 0 0 0 1,581 10,315 3,382 23,082 2,536 23.3W2 655 1,2263. Duties wd Taus 0 0 0 0 433 969 969 S1 2,422 0 2,422
4. 9jbtota 0 a 0 0 0 0 0 0 2,314 10,315 4,351 23,082 3,505 23,02 7Ms 1,22 10,67 57,705 65.381S. flysiat Caticumeti 0 0 0 0 0 0 0 0 231 1,032 435 2-308% 351 2,308 n1 123 1,088 5.77 6,59
6.9*46t.1 0 0 0 0 0 0 0 0 2,545 11,347 4,786 25,390 3.5S6 25.390 777 1,349 11 969 63,476 75,4407. Price CSitiUaKies 0 0 0 0 0 0 0 0 1,891 8,431 3,972 21,074 3,555 23,410 79 1,37'3 10,209 54,208 64,49W
S. TOWs (Mi) 0 0 0 0 0 0 0 0 4,3 978 81758 46,464 7,411 45,WO 1,656 2,72 22,173 117,764 139,937

Civl To be Cemissimrud in JIM
1. tuy ad tbwtaLtatim
(a) Nm SnE-Zuataua 1,920 1,794 3,540 7,176 2,83 7,176 8,6f.0 16,146 24,15Cb) Safurn-Et TlOin 4,544 4,24 9,38 16,958 6,816 16,958 20,448 38,212 58660

2. 9*Atott 0 0 0 0 0 0 0 0 0a ,6 6,040 12,93 24,159 9,696 24,1593. Duties wd Ta,= 0 .0 0 0 0 54 1,015 1,015 2.254 0 2,31
4. SLtEral 0 0 0 0 0 0 0 0 0 6a1 ,4 13,943 24,159 10,711 24,159 31,372 54.358 5s,735. Mwsical Canivgwclaer 0 0 0 0 0 0 0 0 0 0 672 604 1,3'94 2,416 1,071 2.416 3,137 5,436 8.573
6. SnoutL 0 o 0 D 0 0 0 0 0 0 730 6,644 15,357 26,515 11, 782 26,515 34,0 59.794 94.3037. Price Ccnfa, iets 0 0 0 0 0 0 0 0 0 0 6,134 5,515 14,141 24,502 11,994 27,053 32,269 57,070 89,33
S. Tatal (iv) 0 0 ' 0 0 0 0 0 0 0 13,524 12,159 29.478 51,077 23,776 2,625 66,778 116,8164 158.6429. Toutal 4,361 3,974 16,114 3,335 24,576 46/45 38,541 62.928 49,663 104,821 46,641 109,973 42,069 108.855 25,344 56,350 247,309 522,391 769,7W

I-
00



ETA 310E3506KM FT3792-99

IN TiaInW L.E
FM9 FM9 9194 F919 FM9 FM9 FMN 9199 992 ----..--- FM9

LOrJL PWEIU tWA 9~~~~~~tU LX~~L PW!I0L3 M --L----KG tWM-A L - OtE 1 W! ... ----- KUEI1G, tW--A,L .... -t10 'M L7A -F -- ESU1, tWi'A'L ---- qI 9--T---
C. 23W UAataims

(0) To) to Coiinfa in F1W

I= lW,2 anacwwtt 834 6,910 1,112 13,819 83' 13,819 2,3) 34,548 37-33(5) 111"ut Sat 1,601 11.653 2,135 2335 2.135 73,305 5,621 58,263 64134
2. sutat 2,&Z 18,56 3,24 37,124 2 %96 37,124 0 0 0 0 a a 0 0 0 0 8.651 92,611 101,4623. OutIin ii Tam 1) 1,559 1.559 0 0 0 0 0 3.638 0 3,638
4. 3*total 3.21 18.563 4.36 37,124 4.535 37,124 0 0 0 0 0 0 0 0 0 0 12.549 92,811 105.360S. P3sia.t cmt1,u.e6 322 1,81 481 3,712 453 33712 0 0 0 0 0 0 0 0 0 0 1,356 9,39 10,536
6. 54Rtat 3,53 2D*419 5,37 4081 4,961 40,816 0 0 0 0 0 a 0 0 0 0 13,aD5 102,091 115.85T. Price Cw*izummin 495 2,159 1,96 15,-354 2.6)D 21,970 0 0 0 0 0 0 0 0 0 0 5,163 40,181 45,346

8.T1(j) 4,02 25,38 7,275 56~~~~~~~~~~~,190 7.661 62,MS 0 0 0 0 0 0 0 0 0 0 18,968 142,274 161,242
(if) To be Cmianfad In FM9

(a) "*Iv 7si3.t 1437 10,85 2,875 43,355 2,156 43,355 719 10,81 7,18 105,363 115,575(b) k)= 41"? 1,437 1089 2,875 43.355 2,156 43,355 719 10,819 7,187 108.3M 115,575(C) txau 2,738 7,1 5,476 29,237 4,107 29,257 1,369 7,314 13,690 73,142 86,812(6l) Et Sin.sM 2738 ,1 546 29.237 4,107 29,237 1,369 7.314 13,603 73,142 86,M2(.3 Et sawirta (Ttuwian) 2,38O ,) 3,476 29,3?7 4,107 29,37 1,369 7,314 13,690 73,142 86,852
2. SLibmta 0 0 11,08 43,620 Z?,1I78 174,481 16,633 174,41 5,545 43,620 0 0 0 0 0 0 55,444 436,202 491,6463. Ihaii wd Tamt 0 1,.32 7.325 7.323 1,02 0 0 0 18,3M 0 18,33
4. 36htouta 0 0 12,9W 43,620 29,506 174,481 23,961 174,481 7,377 43.620 0 0 0 0 0 0 73,784 436,202 509,966S. UbvuiinL Cutlrgtieo 0 0 1,292 4,3 2,951 17.448 2,396 17.448 73 4.6 0 0 0 0 0 0 7,57'? 43,62D 50.997
6. 8htntM 0 0 14,212 47,962 32.457 191,929 26.357 29.929 8,115 47,W 0 0 0 0 0 0 81,141 479,622 560,9637. Weem cmtirumits 0 0 5,364 18,041 17.462 103,258 17,211 136,330 6,029 35,651 0 0 0 0 0 0 46,046 3926528 32,3-V6
L. ToUt (if) 0 0 19,55 66,023 4999 29,8 4,6 373 1,4 8,5 0 0 0 0 0 0 127,187 76,12V3,3 

(ifI) To ;)e WWWomedi In 9195 
9

in) Et Arlii 441 206 aS 13 662 623 22 Ms6 2.206 2,05 4,264 F
2,.htotaI 0 0 "4I 0 8 83 62 63 3 206 00 00 0 0 2,206 2,058 4,264 03. vtfes adTams 0 9 35 35 9 0 0 aU 0 88 5
4. 36htouta 0 0 5 6 97 83 67 83 20 3 0 0 0 0 0 2,204 2,038 4.352 05. frysfcatLCatIugocies 0 0 45 21 92 62 70 62 73 21 0 0 0 0 0 0 250 206 436
6. Sthtotal 0 0 4Z 727 ----- 9-03 --- 7-67 .... 90- --- 533 ... 227 ----- 0------0----- 0- ----- 0 ----- 0 ----- 0 --- 2.5-2-4 --- 264 -- 4,.707. Price Cmtir nies 0 0 186 as 543 48V 501 59 163 169, 0 0 0 0 0 0 1,418 1,31 2.75
8.Total (iiI) 0 0 ml8 31 ,52 1392 1,268 1,496 441 396 0 0 0 0 0 0 3,942 3,596 7.953
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f1MAT POa PRO=

EEA IVESlInT PLAN F192-99

LU TN~UAD LE

1192 1193 1194~-------- ..5.....7 P 95 n2 --- 1
LOUL ICW1U LML R£01C LOCAL 1041104 LtAL FMIU LOCL 9104 LWAL miUl L0AL 1MO1W LDCAL $04110 LOCAL FO1E& 100A

1. 3k"y uoI tmtaUattim
(a) N~~Iia 48-Um Nini 1.1 1.070 1,504 2,140 2.638 3,210 5.84

2. g£amt 0 0 0 0 0 a 0 0 a 0 0 0 I.=2 1,070 1,0 2,140 2,632 3,210 5,8423. Outi muTom a 0 0 a a 0 45 U013 0 13n
4. sA1t 0 0 0 0 0 0 0 0 0 0 0 0 I'17 1,07 1,594 2, 140 2,767 3,210 5.917S. 9 ca 5mC5fruu i 0 0 0 0 0 0 a 0 0 0 0 0 117 1o? 13 214 278 321 597

£~~~9k.ml 0 0 0 0 0~~~~~~~~~~~~~- 0 0 0 0o 0 1,230- ,177 1,5 2,354 3.063 3.1 657
7. Pric m itrwomie 0 0 0 0 0 0 0 0 0 0 0 0 1,189 1,045 17185 2,396 2.978 3,481 6,455
8. Totm (iii) 0a 0 0 2,479 262 3.3 4,150 6.017 7,012 13,Z99. TotIA F 0 0 3.989 7,22 6,172 16,149 S.412 17,590 366 493 215 52 21.79 2,6 3 4,15 72,31 48,985 71,36

(I) To be C=W iarm rn 1192
1. Sapy md busutatiai5 1,7 1.6(a) Tim 3mtotiam 3,0O0 7,311 2,2W 7.311 S30 1,2 1.4

Z. SAO" ~~3,040 7,311 2,2W 7,311 0 0 0 0 0 0 0 0 0 0 0 0 5,32 14,67 19,9623. tIiuwd To 307 317 0 0 9 0 0 0 614 0614

4. SLbeow ~ 3,37 7,311 2,587 7.311 0 0 0 0 0 0 0 0 5.3 4622 21,356S. Msftat catiIuEat 335 731 219 731 0 0 a 0 0 a 0 0 0 0 0 0 594 1.462 2.006
6. hba1oa 3,6 8.042 2,816 8,042 0 0 0 0 o a 0 0 0 a 0 0 6.528 16,Ut. 72,612T. PrIe mCattUulaa51 1.126 1,070 3,02 0 0 0 0 0 0 0 0 0 0 0 0 1,585 4,150 5.735
IL Tate(1)419 9,104 3.916 11,048 0 0 0 0 00 0 0 0 0 013 ,4 25,34

(fi) To be Cisfmaiad fn $193

(a) fur 3*mthtiau 7,702 4,712 6,2W 9.423 4,711 9,43 10.53 23.558 Q2.22
2 LItotal 7,102 4.712 6,2W 9,4n 4.711 9,43 0 0 0 a 0 0 0 0 0 0 18.3 32538 42,212 ~
3.OLtim ad Tw1 396360 0 990 0990

4. Subtom ~ 7.900 4,712 6,677 9,423 5,107 9,423 0 0 0 a 0 0 0 0a 01 g,654 23,556 43.242S. Pftyucat Ct,uf 9 471 66B 942 11 942 a 0 0 a 0 0 0 0 0 0 1.949 2,33 4,32r 
6. **otaut 8690 5,183 7,34310,4 5,618 10,363 0 0 0 0 0 0 0 0 0 0 21,03 25.913 47,566 ~T.PriceCatitwa es 1,217 726 2,762 3.89 3.7 5,376 0 0 0 0 '70 0 0 0 0 7,001 10,199 17,29~~~~~~~~~~~~~~~... .... .... ---- --- -- -- ---- - - -- -- -- ---.---- ------ ---

LTotmtt(1) 9.0 , 017 122 860 15,941 0 0 0 0 00 0 0 0 0 3.4 3612 616



EGIPT

E3A 1W46115TN PLAN P79-991

11 TOS LEFM9 9193 0194 9195 996 FM9 FM9 FY99 9192 F--- 19LItL FOtEIC LOCAL 009514 LOCAL P43tEIG LML 043E1G LOCAL FM!U 1ML If!U ULa AW0 LOCA 1E14 LML FOEIG TO!A&'it!) to be C1sai"iw in FMW
1. Su~py ad btra4Lt1W 

0. 1,9 2,1
is) TMc sistatI@m 3,096 2.318 4,1I5 4.637 3.096 4,637 

1,2 I-z 2,2. SAftast a~ 0 3.096 2,318 4.113 4,657 3,096 4,637 0 0 0 0 0 a 0 0 lo-VD 11_59 21,912
3. Outiesgd Tan 0 97 1TM 195 0 0 0 0 487 0 AV86. s*totatt 0 0 3.193 2,318 4.32 4.637 3.291 4,637 0 0 0 0 0 0 0 a 10.57 1152 22,399
S.0 Pyical Ctru 0 0 319 212 42 464 329 464 0 0 0 0 0 0 0 0 1,CO I.6 2.2406. $Motalt 0 0 3,512 2.m5 4.755 5,101 3.620 5,101 0 0 0 0 0 0 0 0 11,887 12,15 24.097. Prie ct4arumiss a 0 1.121 959 2,558 2.17.4 Z.36 3,331 C0 0 0 a 0 0 0 0 6,213 7,604 13,217S. tatOt li)l 0 0 4,M3 3,509 7.313 7.a45 5,964 8.412 0 0 0 0 a 0 0 a 18,130 19,709 37.9164(v) To be C=zsiawW in P184

CO) P1w uftatiaru s.881 5,889 7.81 11,711 SAM 11.778 19.M 29,445 49.0W2. suMotaL 0 0 a 0 0 0 5.886 5.88 788 11,778 5,88 11.778 0 0 a 0 19.,09 29.445 49,0W c
3. missud Ta~m 0 0 0 247 49545 0 0 1,27 0 __1,2376.84646064 0 0 0 0 0 0 6,133 5,88 8,343 11,778 6,3M 11.778 0 0 0 01 Z9,57 29,445 50,32
5. ofsyimat CimtIinpocie 0 0 0 0 0 0 613 so 834 1.178 658 1,11 0 0 0 a 2,0W 2.945 5,0506.84Mota4 0 0 0 0 0 0 67 678 9172956 ,09 1,5 0 0 0 0 22,942 1235 5.2
T. Price CawhowudI 0 0 0 0 0 0 4,405 4,230 6,819 9,"7 SA,I 10,1 0 0 0 0- 17,150 24,609 461.08. Touta (V) 0 0 0 0 0 0 11,151 10,196 15,996 22,282 VASS1 23,709 0 0 0 0 39,992 56,959 15,991CO) To be C1wImaine in P197

(a) lire. 1katIau 
4.645 3,41 6.193 6.956 6,645 6,956 15.463 WM39 32,873Z. IMbotal 0 0 0 0 0 0 0 0 4,665 3,413 A,193 6,95 6,645 6,956 0 0 15,463 17,39 32.a7

S.Ooitiesd Tun 0 0 0 0 14 292 292 0 730D 730 ------------- --------- --------- ---- - -- ---- -- -----..--------- - -- -----
4. 84MOtaLs 0 0 a 0 0 0 0 0 4,791 3.413 6.45 6.96 16.937 6,956 0 0 16.218 17_395 33,663 
S. PhysicaLt CwIgu Cs 0 0 0 0 0 0 0 0 419 54 69 66 494 696 T 0 1.672 1,740 3,362 06. 84MOtal 0 0 0 0 0 0 0 0 5.270 3,92 7.131 7,652 5.431 7,452 0 0 17,55 19.130 36,965 
7. Price cotti o es 0 0 0 0 0 0 0 0 3,916 2.84 5,921 6,351 5,407 7,055 0 0 14,81 16.249 31,093 o.~~~~~~... .... --- ----.------------------ 

---8. Toaw cv) 0 0 0 a 0 0 0 0 9,186 6.609 13.055 14.003 10.4= 14,107 0 0 32,679 35,379 68,05m
co



K?WMAT PUSa PIWECT

EEA INVISTI9IT P9cX F9-S99

FMU FM9 919 FM9 FM9 FM9 nFYl FM n92 -------- FM9

(Vi) To be CaiaaImSe In FM9
1. SUA

t
v ad tmsatattIaG

(a) Pow ttatatiaws 5,098 5,989 6,197 11,978 5,0981 11,978 16,903 29,45 46.935
2. Sta4 0 0 0 0 0 ~~ ~~ ~~ ~~ ~~~0 0 0 0 0 5,03e 5,39 6,197 11,9Th 5,096 11.97h 16,993 39,945 46,9383. uticmwd Tama 0 0 0 0 0 252 503 SO 1258 0 1,38

4. SiMutS0 0 0 0 0 0 0a 5,350 5,389 7,310 11,9Th 5,401 11,9Th 18,31 29,965 48,1965. Mm~,cal Catiruwzies 0 0 0 0 0 0 0 0 0 0 535 599 730 1,196 5S0 1,193 1-A3 2,995 4,1120
& stwmtu0 0 0 0 0 a 0 0 0 0 5,us 6,5a 8,030 13,176 6,161 13,176 2D,076 32,940 9,0167. Price tati vw.tf 0 0 0 0 0 0 0 0 0 0 6,35 5,465 7,404 12,1W8 6,272 13.4113 18.561 31,02 49,590

8.TOW 4,TO 0a 0 0 0 0 0 0 0 0 10,7 12,05 15.434 35,324 12,433 26,50 38,637 63,969 102,606
(.197 Totbe Calislfard in FM9

1. S5y ad Z.traltatia
(a) Seat ablation 10,601 9.333 14,134 18,666 24,735 27,999 52,734

2- $*atwu 0 0 0a 0 0 0 0a 0 10,601 9,333 14,134 18,666 24.73S 27,999 52,734 cS.LttIad Taxes 0 0 0 0 a 0 392 784 1,176 0 1,16 t
4.5.t19bt 0 0 0 0 0 0 0 0 0 0 0 0 10.9 9, 14,918 18,&'6 3,.911 27.999 93,910S. Mwmloio rariequci.a 0 0 0 0 0 0 0 0 0 0 0 0 1.099 933 1,492 1.16 2,17 2,SW9 5,391

6,shnl 0 0 0 0 0 0 0 0 0 0 0 ~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 0 12,9 10,266 16,410 2D.533 3.302 30,199 59,3017. PricenCtirsm'es 0 0 0 0 0 0 0 0 0 0 0 0 11,149 9,465 16.710 20,953 27,54 30,368 58,3222
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4. .&*totu I7 1I4 7 ,4 0a 0 0 0 0 0 0 0a 0 0 1,550 2,03 3,68 .,S. Physical atlqenies 76 104. 76 104 0 0 0 0 0 0 0 0 0 0 a 0 156 2DO 364
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RUREIMAT POWER PROJLCT

Details of the Projiect CoMr-nent,

A. General

1. The project is designed to assist EEA in: (i) alleviating power
shortages; (ii) meeting the growing demand for electricity; (iii) improving
the efficiency and reliability of EEA's interconnected system; (iv) improving
EEA's financial position; and (v) improving technical and managerial sl11s of
EEA's staff. The project consists of four components, namely: (a) Kureimat
power station; (b) gas interconnection (pipeline); (c) transmission lines
(including substations); and (d) technical assistance. The components are
described in detail in the following paragraphs.

B. ComRonent I (Kureimat Power Station)

2. Prolect Origin. To meet future demand for electricity, EEA with
the funding from USAID initiated a feasibility study for a coal-fired thermal
power station with a net installed capacity of 1,200 MW. In 1984, with the
high oil prices and uncertainty about availability of natural gas, coal was
considered as an economic option for generation of electricity in the power
stations. This was also the conclusion of the "Power Generation Investment
Review" (October 1985) carried out by the Bank. The feasibility study was
completed in 1986. However, the fall in petroleum prices in 1986 and the
incentives given to the drilling companies under the new "gas clause" approved
by the Egyptian parliament in early 1988, changed the Government's views
regarding availability of nacural gas for power generation. The change in
view led to the Government/EEA approval of: Damietta and Cairo South combined
cycle power stations; and conversion of the existing "open cycle" combustion
turbines at Talkha, Mahmoudia and Damanhour power stutions into more efficient
combined cycle mode of operation of the turbines. In parallel, EEA with USAID
funding carried out a supplemental study (with the consultants, S & W,
appointed for the feasibility study) for evaluating the future availability of
natural gas for power generation. The supplemental study indicated that the
availability of natural gas was restricted and was not adequate to assure
100 percent availability for the generation of electricity in the combined
cycle plants. Therefore, generation of electricity in a dual fuel (natural
gas and fuel oil) fired thermal plant would be the least-cost solution.
Accordingly, the consultants, S & W, revised the feasibility study and after
comparing the costs for oil, gas, coal and combined cycle plants located at
five potential sites (Attaq, Cairo North, Gamesa, Mit Ghamr and Kureimat)
concluded that the dual fuel fired thermal power station at Kureimat is the
lowest cost solution to meet the future electricity demand in FY96-97.

3. Site Selection. The generation expansion analysis carried by
S & W confirmed that 600 MW was the appropriate size for UPS. Accordingly the
cost analysis for installation of a net 1,200 .MW (2x600 MW) dual fuel fired
power station at the five potential sites (para. 2) was carried out taking
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into account the costs of: (i) fuel surply; (ii) water supply; (iii) power
transmission connecting the power station to the electrical network;
(iv) infrastructure (site preparation, demolition, access roads, foundations,
final grading, security wall, colony, transportation of conatruction equipment
and materials, size of labor force and establishment of labor camps); and
(v) environmental control. The methodology for site selection also included
sensitivity and risk analysis. Expected values of present worth site costs in
US$ million for the five sites were: Kureimat (located on the Nile) -
US$359.2; Ataq (located on the Gulf of Suez) - US$403.1, Cairo North -
US$412.5, Hit Ghamr (located in the Delta region) - US$438.0; and Gamasa
(located on the Mediterranean) - US$577.3. Based on the analysis, Kureimat
power station site was found to be the lowest cost solution for establishment
of the future generation capacity.

4. Kureimat Power Station Site. The proposed power station site is
located on the east bank of river Nile about 95 km south of Cairo in Giza
Governorate, and is 30 km north of Beni Suef and just downstream of Kureimat
Island. EEA has acquired about 840,000 ml of land for the power station and
the colony, out of which about 210,000 m' of land along the river was occupied
by 96 farmers for cultivation. The land was used for cultivation by the
farmers living in the nearby villages. EEA deposited with ESA the amount of
about LE 950,000 determined by ESA as necessary to compensate all 96 farmers
for the agricultural land acquired for the project. In addition, to avoid any
social stress caused by the land acquired for the power station, EEA, local
members of the Parliament and the Village Council reached an agreement that:
(a) EEA would give priority to the farmers and/or their children while filling
in jobs at the site; (b) EEA would allow the farmers to raise crops on the
piece of land cultivated by the farmers till the pfece of land was required
for the works for the power station; and (c) EEA would try to use its
influence with the Giza Governorate in obtaining priority for allocation of
the newly reclaimed land by the Governorate in the nearby areas.

5. Steam Generators. Under full load conditions ( about 1260 NW),
the two dual fuel-fired reheat steam generators (boilers) would have a heat
input of 2.97xlO9 kcal/hr while burning natural gas and 2.87x109 kcal/hr while
burning fuel oil. It would generate superheated (live) steam at 180 bar
(about 2,600 psig) and 5380C. The reheat steam from the steam turbine at 41
bar (597 psig) and 4500C would be reheated in the boiler and sent back to the
turbine at a tenw.erature of 5380C. The efficiency of boiler on Higher Heating
Value basis woula be about 88 percent for fuel oil and about 85 percent for
natural gas. Fuel usage, per boiler, based on 70 percent plant capacity
factor would amount to 936 million m' of natural gas (having a HHV of 9,718
kcal/nP or 12,423 kcal/kg) or about 0.9 million mt of fuel oil (having a HHV
of 10,060 kcal/kg). The fuel oil supply would be from a 14-inch fuel oil
pipeline (from Mostorod refinery to Beni Suef) which runs by the power
station. Component II (para. 10) covers the supply of material and equipment
for installation of the pipeline supplying natural gas to the power station.
The steam generators would be of pressurized furnace design and provided with
fuel gas recirculation to control the heat absorption pattern under varying
operating conditions. Air input rate to the boiler is estimated at 4,656
mt/hour for natural gas and 5,237 mt/hour for fuel oil.
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6. Steam T-urbines. The two tandem compound, four flow, single reheat
steam turbines with a net capacity of 600 MW each (about 630 MW gross) would
each be supplied with about 1,935 mt/hr of live steam at 175 bar (about
2,500 psig) and 5380C, and reheat steam at about 37 bar (540 psig) and 5380C.
The exbaust steam flowing into the condensers at a pressure of 2.5 inches of
mercury absolute (about 1.2 psig) would be condensed by the circulating water
flowing through the condensers at the rate of 1,200 mn/min). In the process,
the circulating water temperature rises by about 100C above the circulating
water intake temperature. The turbine cycle heat rejection rate is
1.44x109 kcal/hr. The plant heat rate (based on net generation and HHV) is
estimated to be 2,473 kcal/kWh for natural gas and about 2,389 kcal/kWh for
fuel oil. The power station auxiliary consumption is estimated at 5 percent
of the gross generation.

7. Station Auxiliaries. The power station would be provided with
auxiliary equipment for: (a) the fuel handling system; kb) the circulating
water system; (c) the circulating water, potable water, boiler make water,
service water, and wastewater treatment system; (d) the seven stage (including
deaerator) feedwater heating system; (e) the condensate polishing system;
(f) the hydrogen, nitrogen and bulk carbon dioxide storage systems; chemical,
and instrumentation and controls laboratories; (g) the plant waste treatment
system; (h) the fire protection system, heating, ventilation and air
conditioning system, and other miscellaneous auxiliary equipment.

8. Colony. The colony would provide housing units and facilities for
418 out of 533 staff members based on an average occupancy of five persons per
unit. The balance staff (mostly unskilled) is presumed to come from nearby
villages. Since adequate public services are not available in the nearby
villages and to avoid overloading the existing services in the villages,
public ser"-ices to be provided for the colony would comprise: (a) telephone,
telegram and post office; (b) police and fire department; (c) colony
administration building; (d) nursery; (e) primary school (including
playgrounds) for about 400 students; (f) commercial center; (g) hospital,
guest house, and religious and recreational facilities; and (h) potable water
supply, sanitary drainage, telephone exchange and electricity.

0. ugtutruction Infrastructre. Offices for EEA and its contractors
would be located at the site. During the peak of activity, construction labor
force of about 3,000 is estimated. An area would be designated for each
contractor for construction of his site office and camp for his labor force.
Colony housing activity would be initiated early to ensure housing for EEA
staff at site. Construction requirements for electricity, water and sanitary
drainage system would be provided. Equipment would be transported by road and
use of the Nile river would be made, especially, for transportation of heavy
equipment.

C. Comoonen II (NaturaLGaP6RiQJa

10. Natural gas for the power station would be supplied by tapping (at



- 91 -

Anne 4.1
Page 4 of 6

Zafarana) the existing Ras Shokir-Port Said natural gas pipeline and laying
about 162-km of a 20-inch diameter natural gas pipeline to the power station
site. Natural gas supplied at about 100 bar (about 1,450 psig) would be
reduced at the pressure reducing and metering station to about 7 bar (about
100 psig) for use in the boilers. EGPC would provide alternate natural gas
supply by laying a 90-km of 24-inch diameter natural gas pipeline from El
Tebbin to Kureimat is also planned by EGPC. Natural gas at a pressure of
30 bar supplied from the pipeline would be reduced to 7 bar (for use in the
boilers) at the pressure reducing and metering station provided at the power
station site. The pipeline would be chemically coated from inside and outside
to prevent corrosion. As mentioned in para. 4.06 of the main report, the Bank
funding would be for supply of material, tools, fittings and equipment
required for the pipeline and pressure reducing station. EGPC would award the
installation contract to PETROJET, a company under EGPC's control, and for
reasons given in paras. 4.09 and 4.18, the installation of the pipeline is
considered as reserved procurement.

D. Component III (Transmission Lines and Substation)

11. The component provides for supply and installation of: (a) about
150 km of 500.kV transmission lines for interconnecting the power station
switchyard with the existing 500-kV Aswan High Dam-Cairo transmission lines;
(b) about 60 km of 220-kV Tanta-Kalyobea transmission line; (c) about 30 km of
220-kV Abu Sultan-Manyef 200-kV transmission line; (d) replacement of the
existing 220-kV circuit breakers of 7,000 MVA rupturing capacity with 13
220-kV GIS breakers of 15,000 MVA capacity and addition of a 220/66/11-kV
125 MVA capacity transformer to meet the increased demand for power; and
(e) installation of about 76 3.6 MVAR capacitor banks and 42 5.4 MVAR
capacitor banks at 53 substations in EEA's interconnected system to assist EEA
in reduction of line losses ind improvement of voltage conditions at the
substations.

E. Component IV (Technical Assistance)

12. Engineerin2 consultancv Services. The subcomponent provides for
the engineering services (funded by USAID) for preconstruction, construction
and commissioning phases of Component I and 500-kV transmission lines under
Component III. The engineering consultant would also be responsible for
procurement, installation, operation and maintenance of environmental
monitoring stations, and meteorological equipment for: (a) taking
measurements of background pollution for at least one year before the start of
construction at the site; (b) taking measurements of physical conditions and
hydrology of the Nile river at the site; (c) submission of semi-annual
environmental report till the construction activity starts at the site; and
(d) training EEA staff in so that the staff would continue the environmental
measurement activities during the operation of the plant. It is estimated
that about 1,500 foreign and 1,000 local expert-months would be required for
the activity. The schedule for important environmental activities to be
carried out by the consultants is as follows: (a) signing of the consultancy
contract by December 1991; (b) receipt of the environmental equipment at the
site by December 1992; (c) start environmental measurement at the site by
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March 1993; (d) submission of the first semi-annual report by October 1993;
and (e) the end of measurement and submission of the final background
pollution report for the site by March 1994.

13. Training Consultancv Services and EauiRment. To train EEA staff
and trainers in instrumentation controls practices necessary for efficient
operation of a modern power station, the Bank had funded the first phase of
training EEA staff in instrumentation and controls under the supplemental Loan
1886-1-EGT for the Third Power Project. Second phase of training for EEA
staff in tistrumentation and controls would be provided under the subcomponent
and, accordingly, would include funding for about 12 expert-months and
60 trainee-months. In addition, the funding for the training equipment for
the training center to be established in North Upper Egypt is provided under
the subcomponent.

14. Data Bapi/Mana%ement Information System (MIS). EEA has the basic
equipment for the data bank1'.±S system (para. 2.14 of the main report),
however, additional hardware, and application and communication software is
needed for efficient data collection from various data centers. At present
MIS available with EEA lacks hardware and software for a project management
system which would provide for monitoring of construction activities of
projects and would include systems for: (a) PERT/CPM, Gnatt chart, precedence
and other techniques; (b) resource levelling and project costing; and
(c) progress report generation systems. To ensure timely implementation of
these activities, funding for About 10 expert-months of consultancy services
is provided.

15. Financial Management Consultangy Servi To minimize the risk
of EEA not achieving the financial targets in future and to keep the future
tariff increases to the minimum, EEA needs to minimize operating expenses by
controlling costs. Accordingly, about 100 expert months of consultancy
services (including training of EEA staff) is provided for assisting EEA in
implementation of a computerized financial management system with a special
emphasis on introduction of effective cost control systems. More details are
given in the Terms of Reference in Annex 5.7.

16. Load Mana8ement Equipment. With the implementation of weighted
average electricity price increases to reflect the LRMC based tariffs by FY95,
implementation of load management techniques and energy conservation measures
would be essential. The previous Bank-funded power projects in Egypt provided
funds for load research and load management studies. In addition, the initial
draft report of the Tariff Study funded by USAID (scheduled for completion by
December 1991) recommended the use of special metering for bulk consumers and
bulk supply points for EDCs. Accordingly, funding for procurement of about
1,000 special meters is provided under the subcomponent.

17. Funding of Bid Packages. Table 1 below gives the funding for
various bid packages for the project.
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Table 1
Funding of Bid Packages

(In Million US$)
LOCAL FOREIGN TOTAL

A. Funded by IBRD/EEA
1. Mechanical Piping and Equipment Erection 15.8 67.8 83.6
2. Supply of Instrumentation and Controls 2.0 32.6 34.6
3. Training Simulator Supply and Installation 1.3 3.9 5.2
4. Supply of Gas Pipeline Material, Fittings, 10.6 41.2 51.8

Tools, and Pipeline Coating Materials
5. Transmission Lines, Substation Rehabilitation 26.0 65.1 91.1

and Line Loss Reduction Equipment
6. Training Consultancy Services and Equipment 0.6 5.5 6.1
7. Data Bank, MIS, and financial Consultancy 0.5 3.3 3.8

Services and Equipment
8. Load Management Equipment 0I1 0.6 ___

Total A 56.9 220.0 276.9

B. Funded by African Development Bank (ADB)/EEA
1. Structural Piling 2.8 5.5 8.3
2. Station Civil Works & Structural Steel 45.4 103.0 148.4
3. Steam Generators Supply and Erection 38.7 166.5 205.2
4. Supply of Wate. anci Waste Treatment Systems 1.3 22.9 24.2
5. Supply of Feed Water Heaters, Deaerators and 1.4 23.5 24.9

Condensers
6. Supply of Pumps and Drives 1.5 25.1 ti.6
7. Yard Tanks Supply and Erection 6.5 7.1 13.6
8. Power Station Inerconnection to the Grid 13.8 25. 39.6

Total B 111.4 379.4 490.8

C. Funded by Arab Fund (AFESD)EEA
1. Supply of Piping, Valves and Misc. Equipment 4.6 32.6 37.2
2. Supply of Electrical Distribution & Auxiliary 5.0 48.9 53.9

Equipment
3. Electrical/Instrument and Controls Erection 15.7 5..Q 71.7

Total C 25.3 137.5 162.8

D. U.S. Agency for International Development/EEA
1. Steam Turbine/Generator Supply and Erection 18.2 158.1 176.3
2. Eng. Consultancy Services (incl. Env.Equipment) 10.3 35.7 46.0

Total D 28.5 193.8 222.3

E. Government of Saudi Arabia/EEA
1. Power Station Switchyard Supply and Erection 16.5 60.1 76,6

Total E 16.5 60.1 76.6

F. EEA
1. Land for Power Station and Colony 0.5 0.0 0.5
2. Civil Works for the Colony 21.7 1.7 23.4
3. Wrap-up Insurance 00_7,6 7.6

Total F 22.2 9.3 31.5

G. EGEC
1. Pipeline Erection (Reserved Procurement) 6.0 0O. 6 0

Total G 6.0 0.0 6.0
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1. Sappty Nd lriutalatfin 3,650 16,292 7,296 32,581 10.946 48,873 10.946 48,873 3,650 16.292 0 I' 0 0 0 0 36,4881 162,911 199,3992. Duties ard Taxm a31 2,6621 ,493 2,493 8531 8,310 0 8,32
3. sabtota 4,481 16,252 8,958 32,581 13.439 48,873 13,439 48,875 4,481 16,292 0 I 0 0 0 0 44,7g8 162,911 207,7091Phlaicat Cwitin89mies 4V8 1,629 896 3,258 1,344 4,8187 1,344 4,887 448 1,429 0 0 0 0 0 0 4.680 16,290 2D,770
S. Ohbtotl 4,929 17.921 9,854 35,1139 14,785 53,760 14,7813 53,760 4,929 17.921 0 0 0 0 0 0 49,27 179,291 229,4796. Price Cceti9eoicis 690 Zw50 3,M5 13,475 7.953 3,923 9,653 35,105 3A66 13,3115 0 0 0 0 0 0 25.663 95,327 118.99-----------........--------------- 

- -- ----- .... .--- --- .. ... -----7. Total (l) 5,619 20.410 13.559 49.314 22.756 82.683 24,436 88,868 8,591 31,56 0 0 0 0 * 0 0 74,941 292,52 347.469 v8(if) ANXiliar Eqsipet 
1. S6spt 0 a 541 12,768 1,029 5.539 1,620 38.306 1,620 31I,0 541 12.768 0 0 0 0 3,401 127,68792. utIes Nrd taxes 0 7166 1.532 2,98 2,298 766 7,660 0 7,660
3. S4btoUta 0 0 1.307 12,768 2.611 25,559 3,918 31.305 3,918 38.306 1.307 12,768 0 0 13,061 12A7. 14074O.4. Mptyicat Cecting.m1es 0 0 131 1,277' 261 2.554 392 3.831 39Z 3,83 131 I,m I 0 0 0e 0 1,307 12.770 14. .7 ...... .... ....----....----... ------------ ---. - - .. - ~ .... 0S. Ubtatal 0 0 1,438 14,045 2.87 25,093 4,310 42,137 4,310 42,13 1438 14.01 0 0 0 0 14,8 140.48 151,M6. Price CiflaUu1 qices 0 0 541 5,231 1,543 15,114 2,814 27,515 3.292 31,80 1,19 11,687 a 0 0 0 9,9, 90,75 100,17
7. Total (iii 0 0 1,929 19,326 1,417 43,297 t. 124 69.652 7,512 73.443 2,632 3,122 0 0 0 0 S,"66,1 I 1, 2 51,996



mKM81S 900 PROJEC

PROJCT CM5T tABLS

IN ThJEIU L.E

tOTAl F0RE1G1 LOCA 080 AL FI LO FORE101 tTL.L 908tG1 LOAL FOM10 LOCA FORE101 3.0CAl. FOR1EI LAGNF10 LOCAL 9006101 FEIG TOTAL
(ii ( crItii)wtEeto -------- --- -------- ----....---- --- ---- --- --------------------- --- -- --ct -fmnst ----lu

1. SW1ty and £natlaticn 0 0 1,911 1,095 3,aZ1 14,187 7,643 28,377 11,468 42,56 9.554 35,468 1,914 14,187 0 0 36,311 14,87 imas2. Duties srd Tamn 0 17D 340 681 1,022 851 340 3,404 0 3,404
3. SMfotat 0 0 2,08 7,095 4.161 14,187 8,324 28,377 12.490 42.563 10,405 35,468 2.254 14,1817 0 0 39,715 141,877 181,5524
. PhysicaL Csntitrg its 0 0 208 710 416 1,419 832 2,838 _1,249 4.236 1,041 3,S47 225 1.419 0 0 3,97 ¶.1 18,160o

5. Sikbotul 0 0 2,289 7,005 4,577 15.606 9,156 31,215 13.739 46.819 11.146 39,015 2,439 15,606 0 0 43,686 156,066 199.7526. Price Ca'tirsrz4e 0 0 861 2,935 2,462 6,396 5,97 20,363 10,206 34,787 9.500 32,362 2,286 14,389 0 0 31,296 113,222 14,568
7, Total (611 0 0 3,110 10.740 7,039 24.082 15,135 51,596 23,96 81,606 20,946 71,397 4,765 29,995 0 0 74,963 269,38 344.32D8. Toatl G 5,619 20,430 18,688 39,380 34,192 14.9,892 46.695 210.115 40.050 186,2857 23,573 97,099 4,765 29.99 0 0 173587 773198 946.731

L, Trainifng Simulator
1. aecply,tmtallatlio & Training 0 0 0 0 2-94 1,080 1,178 4,00 1,178 4,305 294 1,35 0 0 0 0 2,944 10,000 12.9442. Dutiaes i axn 0 0 54 226 216 54 540 0 540
3. &Lttotal 0 0 0 0 318 ,w 1.35 o 1,394 4,000 134 43 348 1,00 0 0 0 0 3,484 10,0D0 13,4846&. mf"i:at Cating1ne 0 0 0 0 35 100 139 400 139 403 35 100 0 0 0 0 348 1,000 1,348c
S. 9.tcotal 0 0 0 0 383 1,1CC 1,53 4,400 1.533 4,400 383 1,100 0 a 0 0 3,832 11,305 14.9
6. Price Conti .nies 0 0 0 0 35 592 1,D1 2,873 1.139 3,269 318 913 0 0 0 0 2,664 7,64 10,311
T. Total l 0 0 0 0 589 1,692 2,534 7,273 2,672 7,669 701 2,013 0 0 0 0 6,496 18,647 28,143

1. Enwircinta )taitorlng Equlm'
1. 9pply,irstaLtatilmtaTrainirg 0 0 0 1,016 0 4,09 0 1,353 0 340 0 0 0 0 0 0 0 6,768 6,7682.Dutesaarid a 0 55 219 73 18 365 0 365
3. Utmtoat 0 0 55 1,016 719 4,059- 73 - 1,353 i8- 340 0 0 0 0 0 0 365 6,768 71J334. phvslAleContingerties 0 0 6 102 22 406 7 135 2 34 0 0 0 0 0 0 37 837 714
S. SLtttal 0 0 61 1,118 241 4.465 aD 1,488 20 374 0 0 0 0 0 0 412 7,445 7.8476. Prlve Cowntigeics 0 0 23 420 130 2,402 52 972 15 278 0 0 0 0 0 0 22 4,072 4,29
T. lraLlI 0 0 84 1,538 371 6,8567 132 2,460 35 852 0 0 0 0 0 0 GM 11,517 12,139

J. Ww-np centuutnalw EIae
1. lwnwp Ikarate 0 0 0 1,346 2,693 0 8,78 5,386 0 2,093 0 1,40 0 0 21,542 21.5422. Price Cntlnsgwces 0 0 0a 506 10 1,449 0 5, 275 00 I,3z 0 2,235 0I1,2I 0 0 10 14,35 14,73
3. Totat J 0I ,5 0 4,142 0 13.353 0 9.33 0 4928 0 2,587 0 0 0 36.250 36,280 -4. Tota I -Kwre0mt Pow' Statlio 7,427 20,430 48,281 210,076 124,447 502.106 236.766 922,291 273,926 1,143,44 165,04 714,'281 71,443 317,218 21,28D 113,406 948.5181 3,942,156 4.31.374



C_SEIST POPPROJECt

MtAWC OW TABL.S

PT92 P9 AM $FM 9996 FM? n90 F91W FM - ------- 9199
IO1. 9OM1W LOCAL FOEIGN LKAL rmsaG UUMr $CMiiX L.0L F UIW LOCAL FOtELIG .M LOU ALG IC ME1U LML FMI0 TOUt

It. Gontrvwcaction GNiymtin)
A. P19IpeIm Mt"rIal. PiUS?.v 

19,46Too0ts4.1.Swlv 0 0 0 0 1.90 8296i 3.808 17,213 5,712 35,819 5,71 28,=3 2.907 6.44 0 0 90A aso lv.2. Owis,iard fame 0 0 36 826 1,240 1,240 414 4,118 0 4,118
3. samw! 0 0 0 0 2.35 6,9 4,634 17,213 6,952 3,8a39 6,952 35.a39 2,321 86,23 a 0 23,164 5,810 15,.9744.Pt~im4Ctiwicaleerme 0 0 0 0 231 60 463 1,721 695 2.584 695 2.506 252 a62 0 0 2,316 8,58 10.s,7
5. Sk1total 0 0 0 0 2,536 9,126 5.097 16,934 7,647 28.42 7.647 26.4ZS 2,553 9,45 0 0 25,460 94.31 119.6716. Price Ccwsfrw.es 0 0 0 0 1,364 4,910 3.325 12,364 5,682 21,116 6.347 23,591 2_354 6,745 0 0 19.075 70,728 89,30
7. Tatat A 0 0 0 0 3,90D 14,06 8.43 31.298 13.329 49.541 13.994 52,014 4.907 18,230 0 0 4",555 10,29 209.674

IL Pratur. rtirv sttimn S Nerawing
1. 9iffAy a~~ 0 0 0 281 V44 51 505 78 74 789 762 26 354 0 0 2,21 2-527 5,1482.OmisiaNdl Tm0 0 12 ?4 37 37 12 122 0 12

3.shtitoul 0 0 0 0 273 214 545 SOS 62 762 62 762 273 340 0 2,743 2.62 5S2M4. lwsiocwvtmqpiruni 0 0 0 0 27 24 55 51 63 76 65 76 27' 28 0 0 275 32 W
S. stcoul 0 0 0 0 320 38 600 556 909 838 909 838 300 279 0 0 3,018 2,779 5 297 ~6. Pr1ce Ccmtiuigw x 0 0 0 0 161 14" 392 363 675 23 754 696 277 2S7 0 0 2Z.8 2* 4.31
7. r4uta * 0 0 0 0 461 4-2 992 919.2,564 1,46 1-,-6-6-3 154 57 56 0 0 .2 1,3

C. Pip Cating mtEnial
l. S.w1'9 0 0 0 0 0 1,478 0 3,036 0 4,157 0 4,557 0 1,516 0 0 0 15.10 '15,2412. OLtissadTama 0 0 71 146 219 219 13 72a 7?8
3. Shtota0 0 0 0 71 1,478 146 3,036 219 4.55 219 4.557 73 1.528 0 0 728 15,146 15,674. Physicutlvatiqatlcie 0 0 0 0 7 146 15 304 22 46 22 456 7 15 0 0 73 1.526 1,58
5. wftotat 0 0 0 0 78 1,626 161 3,310 241 5,013 2X1 5,013 SD 1,670 0 0 ge1 1.6,62 27,666. Price c.nItquCes 0 0 0 0 42 675 105 2,181 179 3,7 3a20 4,161 74 2,560 0 0 600 12,482 13,00
7. Touta C 0-0 0 22-2-0 2564 5,521 4-20-- 6,3-- --- 441- 9g,17-4- 154- 3,2-10- 0a- 0 1,401 -89,144 23,545IL Total It - Gms Intercowactiat 0 0 0 0 448 26969 9683 3773 153 5974 1409 62722 5632 21976 0 0 51.23 lfl.13 3036 

111. TrwaSlisin LIinnp
A. SMatatlcn RfltwitItat!a'

1. Skvty mrd Irautaltaimn 0 0 2,214 11,411 4,435 22,820 6,616 34,238 6, 656 34,233 221 11,411 0 0 0 0 22.175 114.116 13,9 o2- nries ard Tams 0 582 1,164 1,746 1,746 520 a 5,a26 a ,6 ,
3. SLtrota 0 0 2,796 11,411 5,599 22,826 6,4W 34,238 8,402 34,73 2,796 11,412 0 0 0 0 27.995 114.118 142.113 '4. Phyical Cmntlr-ala 0 0 280 1,141 560 2,32 840) 3,424 840 3,424 30 1,141 0 0 0 0 2,30 11,1.2 14,22 D

5.ASote! 0 0 3,076 12.SS2 6,159 35.182 9,242 37,662 9.242 37,662 3,076 12,552 0 0 0 0 3D,295 12,535 1S652,6. Price Cattftratfs 0 1,157 4,720 3,314 13,50IS 6,035 24,593 6,867 27,93 2,553 10,418 0 0 0 0 29.92 61,219 101,16
7. Total A 0 0 4,23 1,7 943 3,0 15,277 62,25S 16,109 65,645 5.629 22,910 0 0 0 0 50,721 206,749 237,471)



PROJW C?T 188025

FM9 P193 P194 FY95 FT96 1997 FM9 FY9 FM9 gm9

L. Statcqn IterAcemwcic to tte Grid ------
I. 13iy &- ad auzaiIfc,? 0 0 3,256 6.752 6.506 13.64. 9,75 20.196 9.758 20.196 3.26 6,732 0 0 0 0 32,53 61',0 99.808Z. Dectite ard Tam 0 303 687 1,030 1,030 303 3,433 0 3.433
3. 13bOtacI 3.597 6.73 7.19 13.64a 10,73B 20,196 10.7aB 2D.196 3.597 6,732 0 0 01 0 35.961 67,-20 15,2814. RhyicsE Cnt0u,ift 0 0 360 673 719 1.3046 1.079 2,mo 1,079 2,0211 360 673 0 0 0 0 3.597 6.732 10.=
S. 16tnet 0 0 3.97 760 .10 1.1 11,867 32.216 11,867 22,,1,6, 5.9657 7-,405 -0 0O_ 0 0 39.555 P1.0= 113.6106. Price Cmitinpow es 0 0 1.458 2.780 6.256 7,968 7.749 14,507 8,1 26,506 3,284 6.160 0 0 0 0 23.596. 4?.911 733,59
7. Tauta 8 0 0 5.40Z 5 10.189 12,766 22,778 19,62 3,6,-723 2,8 872 .4 3,5 6-5,13-2 121.963- 187-,115-

C. tb IUm ,wiasien Llr1s
1. Su4Wpy ad Installation 0 0 1,356 1.356 3,462 3,396 7,623 7,468 10,3 10,181 4,36 4,15 4,828 4,152 1,419 2,036 35,936 5.Z58 67.8762. Duties ad Tam 0 69 173 381 51922 242 101. 1,M5 0 1,730
3. subtotsL 0 0 1,655 I'm3 3,635 3,36 8,006 7,466 10,911 10,181 5.070 6,m5 5,010 4.75 1,523 2,036 25,668 38,38 69,6066. Physical Camirinercies 0 0 146 136 364 360 a8x0 747 2,091 1,018 507 475 507 as5 15 206 3,56 3,395 6,962
S. Subcowa 0 0 1,601 1.492 3,999 3.736 8.a06 8,212 12.002 11,199 5,577 5,227 5.577 5.22 1,675 2.260 39,233 3,5 76,5686. price Cm-t1rig.jes 0 0 602 561 2,151 2.010 5,749 5,362 8,917 8,321 6,629 6,33 5,142 6,819 1 Ms Z. 2,20 .895 2781 56.556
7. Tomtl C 0 0 .23 2053 6,150 5,746 14.553 13,574 20.919 19,520 10.206 9,565 10,719 10,046 3,35 4,520 68,130 65,00 M.,15

0. iLire Low3 5m1ctlun Wpm,~t
1. Sa~LW ad lneot1tatisx 0 0 as 79 288 1.960 655 4,356 620 5,937 290 2,769 290 2.769 122 1,158 2,008 19,191 21.092. Outict and Taxes 0 40 101 222 30311 141 61 1,009 0 1,09
3I. 34bmtttl 0 0 123 79 309 1,960 677 45.56 923 5,957 431 2,769 431 2,769 15 1,15 .3,077 19,291 22,884. Physical Cmtirw.es 0 0 52 79 31 198 68 636 92 556 43 277 43 277 18 119 317 1,9m 2,28
S. 0LbtetaL 0 0 135 M7 300 Z.113 745 6.79 1,015 6.531 474 3,046 674 3,046 an1 1,317 3,386 21,772 3.,156. Price CaftrVneles 0 0 1 2 185 1.172 686 3,129 756 6.053 393 2,952 437 2,8 205 11351 2.509 16.108 18,657
7. Total 0 0 0 186 1.118 523 3.350 1.231 7,921 1,769 11,386 867 5,555 911 5,a% 60 2,638 5.a93 37,919 63,8128. Toaut III -1,um0ssien Lines 0 0 12,067 30.712 28,312 79,481 50.677 120.473 59,481 135,271 23,94a 51,660 11,630 15,900 3,756 7,158 289,96 451,15 621,551 ,

IV. Techical Astis1C.
A. Er,irurIruComOttmy Servina 

0~. Cau4cavy S"rce868 2,108 1.759 5.653 6.306 14,136 7,87.6 23.436 7,87 3,436 5,217 16,959 1,158 3,789 0 0 25,976 %6,215 123,191 .r2. Price Ca1tirwuelcaL, 122 396 654 2,12 2.338 7.604 5.109 16.610 5.813 18,89 4,380 14,076 1.068 3.475 0 0 19,436 63,156 12,362
3. Tatal A 99 ,2 ,9 .7 .8 2.3 23 206 1.3 6,3 957 3.3 ,6 724 840 1761 A.ii 

8. Trainting Cauutsavy Services
1. CrmAtancy SwArce 0 0 10 106 30 267 63 581, 56 'TT 60 373 60 373 17 158 21 2,660 2.9662. Price Cctfrwociaa 0 0 6 40 16 14" 61 381 66 9x 35 310 37 306 17 161l 212 1,874 2.15
S. TatahS 0 0 1 146 66 41 0 965 w - -50 1,93 73 68 -- 77 7.7.3 319 496 Z% 5,132
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CJRUT 0 PRJT

FRW CM TALES

9192 nfl 57949193 5796 919 nfl 9199 579 ------- 119

Cv) Tad Tats ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~i VM& 
I. Swly ad letaltatiat 0~~~F 0 48 56 65 11Y%.4 1F692 ,44 1,692FT" FM 4Y9 5,6-- 10,467F

2. outiesadlTeas 29 58 86 86 29 288 0 2m
3. 9t58tal 0S 12 344 1,023 1,128 1,334 1,692 1,534 1.602 512 364 0 0 0 0 5'115 5,660 10,753*. Phusiot Cwdurwgies 0 0 51 56 102 113 153 169 153 169 51 56 0 0 0 0 510 363 1,07
S. Skul 0 0 63 62 1.123 1.241 1,687 1,861 1,687 1,861 563 620 0 0 0 0 S.63 6,2013 T11.66. Price avtirgerims 0 0 33 37 114 13 241 266 317 330 132 145 0 0 0 0 837 93 1,760
7. roaw Cv) 0 0 596 657 1,239 1 366 1,928 2,127 2,004 Z2.21 695 765 0 0 0 0 6,462 7.126 13,5888. loCl 8 0 0 1,853 10,533 4,145 23.189 7,520 40.659 9,082 47,659 3,a01 19,306 2.388 10,204 1,064 4,544 29,833 156,114 183,967

F. IsostnflXtim ard Cintrts
1. AWt, 0 0 0 2,580 0 5,239 0 7,739 0 7,139 0 2,580 0 35,797 3.17972, Otties ard Taus 0 155 310 466 44 155 1.548 0 1,548a
3. S64onta0 0 155 2,560 310 5.13 464 7,73 464 7,739 153 2.560 0 0 a 0 1,543 3.,797 27.3454. truscl mitcibwmias 0 0 16 238 31 516 46 774 46 774 16 38 0 0 0 0 155 2,560 2,735
S. Sflax t 0 0 171- 2,838 341 5,673, 51a,1 1 ,1 7 ,5 0O- ,03 2,7 3-0.08 06. Price Cartlq,cies 0 0 10 167 34 573 73 1,217 96 1,600 40 664 0 a 0 0 253 4,321 4,474

7.Tout F a a 18 3,00 7 6248 5so 9,730 606 10,113 211 3,502 0 0 0 0 1,956 32,599 34,534
G. Electricat Ea6*9 ad CtLe -

CI) Toitdlyat 
1. Sly ad lmstattatia, 1.106, 4,937 2,211 9,373 3,317 14,810 3,317 14,810 1,106 4,937 11,037 49,36 60.Q422. Duties ad Tame 352 304 753 755 352 2.518 0 2.518
3. attoatat 1,358 4,93 2,715 9,a73 4,07 16.810 4,072 14,810 3,33 4,937 0 0 0 0 0 0 13,573 49,367 62,9624. Physicat Caitingoties 136 494 272 987 407 1,481 407 1,481 136 494 0 0 0 0 0 0 1,358 4,957 6,295
5. Otbtotat 1,494 3,4.31 2,987 10,860 4,479 16,291 4,479 16,291 1,494 5,431 0 0 0 0 0 0 14,935 54,304 69.2376. Price Caitlrumicis 30 109 176 641 452 1,643 640 2,330 281 -2l 0 0 0 0 0 0 1,379 5,766 7,31q 
7. Totat Ci) 134 540 ,15 11,301 4,931 17,936 5,119 18.621 1,775 6,432 0 0 0 0 0 0 16,512 60.030 76,36C ii) aLi I iary8 quipmit 0.1.al,t 0 0 16 3,869 327 7,739 491 11,608 491 11,60 164. 3,869 1.637 38,693 40,330 §2.Duties ad Taxm 0 232 464 696 696 232 2320 0 2,31D

3. Srttotat 0 0 396 3,8. 79 7,759 1,187 11,608 1,187 11,608 396 3,869 0 0 0a 3,957 38,693 42.7650~4. PhysicaltCanttiVrqies 0 0 40 387 79 774 119 1,161 119 1,:161 40 387 0 0 0 00 397 3,870 4,247"
3. sattotul 0 a 436 4,256 870 8.513 1.306 12,169 1,306 12,769 436 4,356 0 0 0 0 4,354 42.563 46,917 6. Price Ccnt.wcices 0 0 26 351 BB 860 187 1.fl6 246 2,401 102 996 0 0 0 0 64.9 6,334 6,983 G
7. Total Cli) 0 0 42 4,307 958 9,373 1.493 14,35% 1,352 15,170 538 5,352 0 0 0 0 3,03 48,897 53,9w



INI TIOMX US
FM9 FM9 9194 995 9196 FM9 FM9 FM9 FM9 ------ FM9

LOCAL 9FUMC 16WA1 MM1G8 L.06AL FMIG LO=A FOREU LOCA 106610 LOCL 906E16 OCAL $0REIC6 LOCAL 906610 LOrAL 906E106 TTAL.

1. 940py ad !traItatim 0 0 519 2,150 1.158 4.299 2,316 8,599 3,475 12,898 2.895 10,748 SW9 4,299 11,003 42,993 53.9962. Ouhins ad Tmm 0 52 103 206 310 88 103 1,1132 0 1.02
3. SUhtotal 0 0 631 2,150 1Im6 4,299 2,522 8.599 3,73 12a89 3.153 10,748 683 4,209 0 0 12.03 42,993 55.0354. Mphicat C,tirse108 0 0 63 215 12 430 852 860 379 1.290 315 1I01 68 430 0 0 I'20 4.300 SIM0
5. SlATh10 694 2.365 1.387 4,129 2,M7 9,45 4,164 14.158 3.48 11,923 751 4.729 0 a 13.238 47,293 60,5316. Price C08tfrgum! 0 0 41 140 140 478 397 1,353 785 2,667 812 2,767 213 1,338 0 0 2 3B6 8,743 ?11129
7. Touta Clii)0 0 735 2,505 1527 5,207 3,171 10,812 4,94.7 16,MS 4,280 14,590 964 6,067 0 0 15,624 56,036 71,6608. Total S 1,524 5,540 4,36D 18.513 7.416 32,516 9,73 44,00 8.274 38,477 4,818 19,862 964 6,067 0 0 37.139 164,893 M122

U.Training Si.lats
1. suppy,1,stalLStion a Trainig 0 0 0 0 89 303 357 1,212 357 1,212 89 303 892 3,030 3,9222- utiesaud Taus 0 0 16 65 65 16 162 0 162
3. SAhmta 0 0 0 0 105 303 422 1,21 422 1,212 105 303 0 C 0 0 1.054 3,030 4.0844. PhysicalCemiomitir 0 0 0 0 it 30 42 121 42 121 11 30 0 0 0 0 106 302 408
S. SLhttotl 0 0 0 0 116 333 464 1,333 464 1,333 116 353 0 0 0 0 1,160 3,332 4.4926. PriceCwti~gucie 0 0 0 0 12 34 66 191 67 851 27 78 0 0 0 0 192 554 746
7. Totat I --- -0- .. 0- 0--- O 1285 36-30 152-5 1 -584 143, -411 0 --- 0. ... a --- c ---- 0 1,352- 3-,066 -5-.2- 38

0.Egwiruowfta Fa,twing WPNt -
1. %*4lPy,1mstalt1K0Q .6Trainiq 0 0 0 308 0 1,230 0 410 0 103 0 2.051 2.0512. Outie awd I 0 17 66, 22 6 111 0 Ill
3. mkota 0 0 17 308 66 1,21 22 410 6 103 0 a 0 0 0 0 Il1 2,051 2,1624. pliyalccintiuwaria 0 0 2 31 7 123 2 41 1 10 0 a 0 0 0 0 12 83 217
S. S6*toa 0 0 1 33 73 1,353 24 451 7 113 0 0 0 0 0 0 123 2, 86 2,3796. Price Cam?Thgux 0 0 1 20 7 13 3 64 1 21 0 0 0 0 0 0 12 24 34

7. wrap-W trowwm0 0 0 408 0 816 0 2,448 0 1,632 0 816 0 408 0 6's3 6,53 ,,.2. PriceCmtt89uEle 0 0 0 24 0 62 0 350 0 3D7 0 191 0 115 0 0 a 1,069 1.069 9.f
3. Total J 0 0 43 9 279 0 193 , 0 o 32a 0 ,9 757 ,,4. Total I -10"nint Pmw Statimn 2.015 S5630 11,261 48,99 26,993 108,919 4964 138 659 2604 33,726 15,955 14,452 64,167 4,241 ?2.70 13,87? aM.615 1,024,486 r



CWIA! Pa SIE PROJEC

PROJECTOST TUIES

FM7 PTY3 FT%4 9295 996 FM9 F198 9T99 FM2-.-- FM9

It. Go Intatawntian CrPRiltit) -
A. Pipeiim gftteriat, Fittiog ad Tools

I. SL(v 0a 0 578 2,514 1,154 5.216 1,731 7,850 1,731 7,83D 515 2,613 5,IM 26,003 31,775
2. Outier d Tam 0 0 121 250 376 376 125 1,248 0 1,24

3. Onseot 0 0 a 9 2.514 1,404 5,216 2.101 7T.1 2,107 7,80m 703 2,613 0 0 7,020 26.003 33,02

'6. Phmysicat Csltiwrmies 0 0 0 0 70 251 140 522 211 153 211 783 JO 561 0 0 70 2.600 3,302

S. sMataut 0 0o 0 0- 769 2,765 1,54 5,738 2-,3"18- 8,613 2,318 8.'613, - 7 2--- 87 - 0--- 0- 7,--- 122 3.,603 6,
6. Price Catf wrieS 0 0 0 0 78 219 221 21 436 1,619 542 2,015 219 813 0 0 1,496 5,547 7.043

7. TotaL A 0 a 4 3.04 1.76 6,559 2,754 20.232 2,860 10.628 992 3.687 0 0 9,218 34,150 43.368

S. Prenms ftitit SUtidn & fttrirg
1.kS-WY 19 74 158 153 239 231 239 231 79 77 794 786 1.560
2.tztis adlTam 0 0 4 7 Il 11 4 37 0 37

3. SUtotal 0 a 85 75 16 153 250 231 250 231 as 77 0 0 831 766 1,59
4.Phyicmt Cwntirgutes 0 0 0 0 8 i ii Is 25 23 25 23 8 8 0 0 813 76 159

S. Sttotat 0 0 0 0 1 81 1a38 25 24 7 5 1 8 0 0i14 84 1.75
6. Price Cstirgum es 0 0 0 0 9 8 26 24 52 48 A6 59 26 24 0 0 17n 163 340

7. Total3 0a0 0-0 100- 89 0 192 52 W-- 53W1 1 109 0 1,1 1,035 2,09

C. Pipe Carfin Maerile
1. Saty 448 920 1381 131 460 0 4..90 4,590
2.Ouitsemd Tam 0 0 22 4466 66 22 220 0 22D

3. SLtotat0 0 0 0 22 48 4 90 66 1.381 66 1.31 22 460 0 0 220 4,590 4.810

4.Pyfct CortCtiriercies 0 0 0 0 2 45 4 92 7 138 7 13 2 46 0 0 22 co 481

S.asubttal 0 0 24 49 8 102 73 1,519 73 1,519 24 506 0 0 242 5,049 5S29
6. PriceCaitinuarcies 0 0 0 0 2 SD 7 145 14 236 1? 355 7 143 0 0 47 979 1I1m

7. TotatLC 0 0 0 0 26 543 55 1,1-57 - --- 87- 1, 95 90 -1,874- -- 51 -6-49, - 0--- 0- 39-6,- a'6-317 8
&Total It - Gm Intercamwutian 0 0 0 0 973 3676 202 790 3168 123 39 12815 114 44'5 0 0 10,590 41,383 51.78 O 

ill. Trnaiosian Li -. 

A.. SAtstaomthms dbiLltwtia,
1. Suppty wd tmtsttstian 0 0 671 3,453 1,344 6,915 2,017 10_315 2,017 10,315 671 3,438 0 0 0 0 6.120 54,5M 41,3D1 

2. Dutiei ard Tams 0 176 353 52 529 176 0 0 1,763 0 1.753 I

3. Satta"tu0 0 847 3,458 1,697 6,915 2,546 10 375 2,566 10,315 84 3.458 0 0 0 0 3.483 34.38 3.6
4. P9apicat Cwzttrgucies 0 a as 366 170 692 35s 1,038 255 1.038 83 34 0 0 0 0 80 3,46D 4t310

5. Subtata 0 0 95 3,604 1,8-67 760 2,6a01 11,4-13 2,61 1,3 95 3,4 0 0 0 0O- 3 3,4 47,37

6. Price Cmatlrgaties 0 0 S5 224 189 768 401 1,65 527 2,146 218 N0 0 0 0 0 1,30 56O 7.135

7. Total A 0 0 0 4,0 2,13W 8,375 3,20 1305ISO1359 ,5 4,69 0 0 0 0 10,723 43,701 54.42'



*MIBEIT PO.ER 93408

P*OJECT CDS? TABLES

FT92 T919 9194 FM9 FT96 997 FT95 9399 9192 ------ 9399
LOOL FIU10 LOQ1. PMIUI LOAL 18881 LOOL 9088E1G9 IXAL FOEIG LOCAL 708t10 LOCAL, FOREIGN 8810 LOCAL 9MIG 1uFMG TOTAL

ILU, inI t - M t o" rd ---- ---- ---- ---- --- ---- ---- ---- ---- ---- --- ---- ---- ---- --- ----i--l---ra- --t----e---i
I, SMWynid Ietatlatian 0 0 966 2.040 1,97 4.080 2,957 6,120 2,957 6,120 986 2,040 9,837 20,400 3D.252. Ducis ad Tee 0 104 208 312 312 104 1.040 0 I'm4
3. aLttotal t 1,090 2.040 2,179 4,050 3.269 6.120 3.269 6,120 1.090 2.W40 0 0 0 0 10,89 20,400 31.2976.Mphysical Caitirscim 0 0 109 204 216 408 327 612 327 612 109 204 0 0 0 0 1,090 2,000 3, 130
5. Sneouat 0 0 1,19 2,244 2,397 4,488 3,596 6,732 3.596 6,732 1,199 2.244 0 0 0 0 11,9M7 22,440 34.42
6. Price Caiti.gan:is 0 0 7' 132 242 453 51 963 676 1,266 281 525 0 0 0 0 1,7814 3,339 5.15
7. Totat 8 0 0 1,270 2,376 2.,639 4,941 4,110 7,695 4,272 7,996 1.480 2,769 0 0 0 0 13.97 35,77 39,530

C. 0tbr T. eeaisn Lion
1. SLwy ard lmbtallatimn 0 0 420 411 1,049 1.029 2.310 2,262 3,149 3,485 1463 1,440 1,463 1,440 430 617 10.254 10,384 20,5682. Ouf rsd tsa 0 21 52 113 157 73 73 31 522 0 522
3. %fMotal 0 0 41 411 ',101 1I,089 2,425 2,262 3,306 3,085 1,536 1,440 1,536 1,440 461 617 10,36 10,254 21,0904.Pbyical Cotirumiis 0 0a 4 41 110 103 243 226 331 39 154 144 154 14" 4 62 1.082 1,m 2,1111
5. Mhbtotat- 0 - ;5 45 1,211 - 14132 -2,668 2.485- 3,6W7 3,3W. 1,690 1,384 1,690 1,24 507 679 11.a88 11,313 2,2016. Price Ca¶tiquaria 0 0 29 27 122 114. 352 356 684 636 395 371 478 4"a 169 226 2.39 2,180 4,439
7. Total C 0 0 514 429 1,333 1.246 3,050 2,844 4,321 4,052 2,005 1,955 2,168 2,032 676 905 14,147 13,493 27,660

0. Line Las Rtr1timn Equ1igvm
1. 599,17 ard letatiatIm 0 0 25 240 63 6001 138 1,320 188 1,79 8 839 as 839 37 360 627 5,997 6,6242.OMiesautTaxes 0 12 31 67 92 43 43 18 306 0 306
3. OLtotoat 0 0 3 20 94 600 205 1,320 280 1,79 131 83 131 639 55 360 933 5,997 6,9304. PhysicalCcntlrumies 0 0 4 24 9 60 21 232 25 tau 13 84 13 84 6 36 94 600 694
5. Obtouta0 0 41 264 103 660 226 1,452 308 1,979 144 923 144 go3 61 396 1,08 6,597 7,6246. PriceCcrmtlrgrcies 0 0 2 16 10 67 32 208 58 372 34 216 41 261 20 132 197 1.272 1,469
7.rTozatl 0 0 43 23; 1-I13 72 3 1,66-0 . .. 3-66, 2-3,351- 1 -01,13-9 10-85 1,184 - -- 1- 526 -,2,22-4 -89 ,09-3-8. TontIII3 -Trardassiw, LOrsS 0 0 2,814 7,163 6,141 15,259 10,620 25,244 12,257 27,940 4.893 10,557 2,353 3,216 75? 1,433 39,865 90,842 130,70 no

IV. TCmIC*&t La$f stae -0
A. Ersirhwdwq Cwlauttxy Srvla s

1. Cawittaty tervfce 263 057 52? 1,733 1,317 4,838 2,371 7, Mg 2,371 7,708 1,581 5,139 351 1,142 8,731 25,550 37.331 2. Price Cual ngwiea 5 17 31 101 133 433 339 1,102 446 1,449 370 1,203 99 323 0 0 1.43 4.em 6,051
3. Total A 26I7 5 ,1 ,5 ,1 ,1 ,1 ,1 ,5 ,951T 6,4 40 1,465 0 0 2,0 33,178 43,332 "

L. Tralnins EamAitary Swviogs co1. Cwwstarcy Sarice' 0 0 3 32 9 81 19 17? 26 242 12 113 12 113 5 48 86 36 3722. Price eefuigmr.as 0 0 0 2 1 8 3 23 5 43 3 26 3 32 2 16 17 15A 171
3,rocatua 0 0 3 3 10 8 22 2 31 25 5 19 1 4 4 15 00 1,6



FM 9793 r97% FM9 FY% 9797 nFM FY99 FM9 ------- 199
L !L !10I LOCL UEIWI LMCAL FOEIGN LOCL 94619 L FOREIGN19 LMAL 946EIG1 LOCA 94tE191 LOCAL FORE1GN LOCAL 9461C6 TOTLa

C. Trainiq Eqaipr -
1.&nt ard flumtatacl 0 0 14 133 36 US 79 732 1ng 996 30 466 30 466 22 23D 339 3.2 3,66872,ttisasoTun 0 7 737 51 24 13 0 13

3. 9*wmt 0 0 21 133 53 333 116 73 139 998 74 466 SD 466 22 2OD 439 3.328 3.USM4. thsicaLtCc ivem ln 0 0 2 13 3 33 12 73 16 10D 7 47 3 47 2 20 49 3U3 302
3. s*tavat 0 0 2 16 38 66 18 80 173 109 81 53 5 13 24 220 544 3,661 4,2036.Price Ca1tirgamies 0 0 1 9 6 37 18 115 33 206 19 12D 16 143 8 73 101 703 Ws
T. TautaC 0 0 24 13 6 0 4 2 9 .0 0 3 1 68 3 9 4 ,6 .1

0. Project a 9IrsrIel Plug¶C Syst
1.CaaAtaty Senice 0 0 7 64 17 161 33 356 31 483 25 243 25 243 9 81 169 1,03 1,822. PricL Ccntiruwtin 0 0 0 4 2 16 5 31 10 91 6 37 7 69 3 27 33 313 348
3. TotalD 0 0 6 1 7 0 47 61 376 31 30D 32 312 12 148 202 1.948 2.150

E. ynfl Rw t ard SofttAw
1. Spptyard lrtuttatimn 0 0 3 62 11 183 24 236 33 316 17 138 17 138 4 43 109 1,460 1,1692.Outis ardTaxes 0 2 3 12 16 8 a 2 53 0 530
3. StbotL 0 0 3 4 16 105 36 236 49 316 25 138 25 138 6 43 162 1,460 1,222L.PhysicatC=ingo ies 0 0 1 4 2 11 4 24 5 32 3 16 3 16 1 S 19 Ica 12V
S. .2btotat 0 0 6 4 18 116 40 260 54 348 Zs 174 23 174 7 30 181 1,168 1,3496. Price Cnirgu.cles 0 0 0 3 2 12 6 37 10 65 7, 41 8 49 2 17 33 224 25
7. Yotal8 0 49 20lD 46 297 64 41 3 33 213 36 223 9 67 216 1,392 1,4W

F. Lan ftge t qwp t
1.Siwtyard Insatatatlin 0 0 0 28 0 69 0 133 0 139 0 146 0 10 0 30 302. Duties ard Tom 0 1 4 87 3 1 0 26 0 26
3. sattotat 0 0 1 2 4 69 8 153 7 139 5 106 1 10 0 0 26 03 3314. Physic.tLCmtiiuatlus o 0 0 3 0 7 1 13 1 14 1 11 0 1 0 0 3 31 54 'n
5. shntotl0 0 1 31 4 6 9 16 a 3 6 11 1 11,I 0 0a 9 36 66. Prfee cntirgerclm 0 0 0 2 0 8 1 24 2 29 1 27 0 3 0 0 4 93 97 ,.-- - - - - - - - -~~~~~~~~~7 -.. .... ....----- ---- ---- ---- ---- ----- - - - - - ---. -7.lTctatF 0I 3 84 10 192 10 1032 1 144 1 14 0 0 33 649 682
S. Total IV -Tedmical AnsIane 268 074 399 2,133 1,367 3,397 2,974 10,82 3,191 11,919 2,139 7,773 605 2,817 60 332 11,403 42.493 33.a06
TOTAL P2O.IECT COT 2,233 6,414 14,67 38,311 33,674 133,481 63,226 237,235 f5l! 20,282 44,047 177,100 18,550 74,643 3,038 26,663 260,737 1,4W,133 1,26,00 



Loin

AtUSAT POEt PRECr

PRfWECT oosr TAWLES
. ... _ _ ___ ___._ ...... ,, ...... ____,_,,____, , ___,__ _______________, _ ____ ,, ______ ___...

IN TIOSIC US
FM92 fls3 F4 FTs F96 FY97 FY98 FY M92 ---------- n.... _ . _._...... .. __._ .... _. .... _._._.___.... ............ .... ... ___..... ........ ........ ___......... .. _........____...... _ .... .......... .. .......... . .... .... ........ ......... __..___... _ .
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KUREIMAT POWER PRBJECT

Loan Disbursement Schedule
(in US$ million)

Bpnk Fiscal Year Quarterly Cumulative Disbursement
Qupartr Endin Disbursements DigburgM s AlIO 5 gL

March 31, 1992 0.0 0.0 0.0O
June 30, 1992 0.0 0.0 0.0O

FY 1993 
September 30, 1992 0.0 0.0 0.0O
December 31, 1992 9.0 9.0 4.1X
March 31, 1993 0.0 9.0 4.1X
June 30, 1993 1.5 10.5 4.8X

September 30, 1993 7.1 17.6 8.0X
December 31, 1993 7.1 24.7 11.2X
March 31, 1994 7.0 31.7 14.4X
June 30, 1994 6.6 38.3 17.4X

FY 1995
September 30, 1994 13.2 51.5 23.4X
December 31, 1994 13.3 64.8 29.5X
March 31, 1995 13.1 77.9 35.4X
June 30, 1995 13.4 91.3 41.5X

September 30, 1995 16.7 108.0 49.1Z
December 31, 1995 16.7 124.7 56.7%
March 31, 1996 16.8 141.5 64.3K
June 30, 1996 16.8 158.3 72.0X

FY 1297
September 30, 1996 9.1 167.4 76.1X
December 31, 1996 9.0 176.4 80.2X
March 31, 1997 9.1 185.5 84.3K
June 30, 1997 8.6 194.1 88.2K

EX 998
September 30, 1997 4.8 198.9 90.4%
December 31, 1997 4.8 203.7 92.6X
March 31, 1998 4.9 208.6 94.8K
June 30, 1998 4.7 213.3 97.0X

Sep-ember 30, 1998 2.4 215.7 98.0C
Deeember 31, 1998 2.1 217.8 99.0X
Marc., 31, 1999 2.2 220.0 100.0K

1/ Based on the disbursement profile for EMENA power sector and modified
to take into account the establishment of the special fund.
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EGYPT

JUREIMAT POWER PROJECT

Project Monitoring Guidelines

1. The monitoring guidelines given below indicate the broad requirements
and supplement the Borrower's obligation according to the Loan and Project
Agreements. These requirements could be modified if circumstances so require.

General

2. Records will be maintained giving planned and actual achievements, to be
reviewed annually or at agreed intervals for the following:

(a) installed and derated capacity in MW for each of the power
stations and according to types (such as hydro, thermal, diesel,
combustion turbines);

(b) energy capabilities in MW GWh/year by each power station;

(c) maximum demand in MW and units generated in GWh by each power
station;

(d) station use in GWh by each power station;

(e) fuel consumed in mt/m3 by fuel type and type of units in each
power station;

(f) sales in GWh to consumers and number of consumers according to
consumer categories;

(g) transmission and distribution (line) losses;

(h) planned and forced outages (by classification) in power stations
and in transmission and distribution network;

(i) monthly maximum demand in MW (gross) for the interconnected
system;

(j) quality of supply to the consumers (number of interruptions,
duration classified according to causes and voltage conditions at
the consumer end);

(k) annual system load duration curve for the interconnected system;

(1) plant and load factors and plant availability;

(m) the results of the environmental monitoring of Kureimat thermal
power station (6 monthly report); and
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(n) EEA investment plan and annual budget by activity in local and
foreign costs.

(o) EEA staff (permanent and temporary) catagorized by specialization
and by cadre (such as generation, transmission, billing and
others).

(p) Operation and maintenance cost data for power stations and
transmission system.

Proiect Implementation

3. Records will be maintained showing original schedule against actual
achievements and supplied to the Bank at agreed intervals on the following
aspects:

(a) procurement action by bid packages (bid specifications, bid
invitation, opening of bids, bid evaluation, award of contract,
signing of contract and contract price as amended from time to
time);

(b) physical progress according to project components and contracts
(highlighting critical activities and bottlenecks);

(c) actual project costs and expenditures (local and foreign) and
estimated remaining expenditure (local and foreign) projected
quarterly through project completion;

(d) disbursement schedule (for the Bank loans and other loans);

(e) information on problems encountered during implementation
(including major mishaps) and expected impact on commissioning
schedules; and

(f) minutes of the meetings and progress reports of the consultants.
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EGXPT

KUREIMAT POWER PROJECT

Proiget SuprviZsionU Plan

1. The Bank would normally supervise the project twice a year. The
core team for the supervision mission would comprise a power engineer and a
financial analyst. The core team would be joined, as and when necessary, by
an economist, a technical expert in generation and transmission, and an
environmental specialist. The table below gives the staffweeks estimated for
the supervision effort for the project for FY92-99. The staffweeks given in
the table are staff/consultant inputs in the field and at the headquarters.

FISiL XUE^ FY92 FY93 FY94 FY95 FY96 FY97 FY98 E992

1. Power Engineer 5 5 5 5 4 4 4 3

2. Financial Analyst 5 5 5 5 4 4 4 3

3. Technical Expert 1 1 1

4. Environmental Expert 1 1 1 1

5. Economist 1 1 1

6. Total Staffweeks 10 12 12 12 9 9 8 8
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EGYPT

KUREIMAT POWER PROJECT

Environmental Impact Assessment

A. General

1. In 1985, the Environmental Assessment Report (EIAR) for the
Kureimat power station site was prepared on the basis of a feasibility study
for a coal-fired power station. However, with the change in the availability
of natural gas (para. 4.01 of the main report), the feasibility study for the
Kureimat power station was revised on the basis of a dual fuel (natural gas
and fuel oil) fired power station. The EIAR was accordingly revised in 1990
by the consultants, S & W. The Bank received the draft report in May 1991 and
the environmental assessment summary (based on the draft EIAR) submitted by
EEA was circulated to the Board on July 11, 1991. The appraisal mission
reviewed with EEA and USAID the draft final report submitted by the
consultants. The consultants, after incorporating the comments furnished by
the Bank, USAID and EEA, submitted the final Environmental Impact Assessment
Report (EIAR) by the end of July 1991. The final report and recommendations
of the consultants, that the Kureimat site is environmentally acceptable for
location of the Kureimat power station, were found to be satisfactory by the
Bank. The final EIAR is available in the project files. The project falls
under the category "A" in accordance with Annex A of the Operational Directive
4.0. Paras. 4.31 through 4.37 of the main report give the important
environmental issues involved in the project. The following paragraphs give
additional details about the environmental aspects involved in the project.

B. Location

2. Para. 4 of Annex 4.1 gives details about the geographical location
of the power station site. The site is on the eastern banks of the Nile river
and occupies the western edge of a relatively undeveloped Galala Plateau which
has a desert environment. Three Wadis -- Wadi Ramliya, Wadi Mitin El Bahry
and Wadi Mitin El Quibly -- near the site drain into the Nile river from the
west slope of the plateau. The riverbank near the plant site is generally
steep and consists of small floodplain areas. The power station is located
just above the floodplain and is downstream of the Kureimat island. No
villages or individual residences are located on the site. EEA is in legal
possession of the land acquired for the power station and as mentioned in
para. 4.26 of the main report and para. 4 of Annex 4.1, about 210,000 m' of
land along the river out of 840,000 mt of the land acquired by EEA for the
Kureimat site, was cultivated by about 50 farmers. EEA is willing to pay
compensation to the farmers as determined by the committee appointed by ESA
and, to minimize social stress to the farmers, EEA has agreed to give priority
to the farmers or their children for employment at the project site. EEA has
also agreed to use its influence with the Giza Governorate to give priority to
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the farmers for allocation of the reclaimed land in the nearby areas. The
nearest village to the site is El Mimone (population 1,259) about 1 km to the
south of the site. The nearest commercial and the Government center to the
site is the Kureimat village (population 1,787) about 2 km north of the site.

C. Cultural Resources

3. Based on the Preliminary Archeological Assessment carried out by
the consultants, no known cultural resources occur near the site. This
conclusion was also supported by the background research carried out by the
office of Public Archeology at the Boston University. The list of wildlife
that are designated by USAID as endangered species was reviewed for the site.
Considering the present situation, the list narrows down to review of the five
species, namely: (a) the desert monitor, (b) the Nile crocodile, (c) the
Dorcas and slender horned gazelle, (d) the cheetah and (e) the migratory
Eurasian peregrine falcon. The chances of occurrence of (a), (b), (c) and (d)
near the site are very rare. The falcon (d) might be attracted to the
wintering water fowl and other bird prey species that frequent the Nile
valley. However, there are no unique features of the Kureimat site that might
specifically lure the peregrines or their prey and, therefore, the probability
of peregrines using the resources of the site are very low.

D. Land Use

4. The present land use at the site is limited to agriculture in the
wedge-shaped floodplain between the marsh area and the plateau, and in the
Wadi confluences. EEA has acquired the land for the power station and the
colony. Details of the land use are given in paras. 4, 8 and 9 of Annex 4.1.
About 73 percent of the total site surface that would be modified during
construction is located on the desert plateau. The vegetation is sparse on
the desert plateau, and the wildlife use on the desert plateau is minor and
sporadic. The balance of 27 percent of the site surface that would be
modified is in the floodplain along the river. Within the Nile river valley,
the floodplain vegetation is primarily agricultural and is the primary habitat
for resident and migratory wildlife. The loss of wildlife habitat at the
Kureimat site due to construction activities is minor in terms of total
habitat available in the reach of the valley. Hence, the vegetation and
wildlife habitat that would be modified as a result of construction and
operation of the power station is insignificant in terms of the total amount
of similar habitat available in the Kureimat area and in the reach of the Nile
river valley.

E. Wate' Use and Water Quality

5. The main source of water intake for the power station and the
colony is the Nile river and consists of: (a) circulating water required for
the condensers (para. 4.33 of the main report); (b) service water for boiler
make-up and plant services including fire protection water; and (c) potable
water for the colony and the power station. To avoid fouling of condenser
tube surfaces with marine organisms, the river water prior to circulation
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through the condensers would be chlorinated. Boiler make-up water would be
appropriately treated (pre-treatment, clarification and demineralization) in
the water treatment plant for use in the high pressure boilers. Potable water
would be appropriately chlorinated, clarified and filtered. Currently, the
controlled seasonal flow of the river passing the site varies from about
52,000 m3/min to 97,2003/min. The circulating water requirement of about
2,400 m3/min is a non-consumptive use, and about half of the service and
potable water requirement (of about 2m'/min to 53/min) would be returned to
the river after use and after being treated in the wastewater treatment plant.

6. The reaction time for the chlorine in the circulating water
flowing through the condensers before discharging in the river is adequate to
decompose the chlorine so that the residual chlorine content in the
circulating water discharged in the river would be well within the limits
stipulated by USEPA and the Bank (0.1 mg/liter and 0.3 mg/liter respectively).
All wastewater from the power station would be treated in the wastewater
treatment plant comprising: (a) lined waste holding ponds (to limit lechtate
discharge to groundwater) to receive all non-sanitary plant wastewater
comprising floor and equipment drainage, make-up demineralizer regeneration
wastewater, boiler blowdown, condensate polisher regeneration wastewater,
service water clarifier underflow, boiler washing wastes and boiler chemical
cleaning wastewater; (b) an oil/water separator for removal of floating oil
from floor and equipment drainage prior to the waste holding ponds; (c)
chemical feed systems; (d) a clarifier system; and (e) a sludge dewatering
system. The quality of treated wastewater discharged in the river would be
within the Bank and Egyptian guidelines.

7. Circulating water (which increases its temperature by about 10°C
while extracting heat from the exhaust steam in the condensers) discharged in
the river forms a thermal plume with a surface temperature of about 30C above
the ambient river water temperature. Under the worst case scenario in summer
(on occasions during the months of August through October) the surface
temperature of the river water woulc' not exceed 350C in the immediate area of
discharge and is within the limits laid down under the Governmental Decree
No. 8 of 1983 concerning Law No. 48 of 1982. The temperature of 350C is
tolerated by the fish life in the river except the tilapia fish which has a
tolerance level of about 300C. During the remaining months of November
through July, the plume temperature in the vicinity of discharge will not
exceed 300C and would pose no problem for the tilapia fish. Therefore, the
telapia fish which would avoid the small high temperature area on occasions in
summer months is likely to actively seek the warmer temperature water in the
thermal plume during winter days.

F. Ambient Air Quality

8. At present there is no air quality monitoring stations in the site
vicinity. Therefore, the project provides for the establishment of
environmental monitoring stations at the site during the preconstruction phase
of the project to ensure that measurements of background pollution are
available for at least a period of one year prior to the commencement of
construction activities at the site (para. 12, Annex 4.1). A mathematical
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dispersion model was used to calculate 24-hour and annual-average ground level
pollutant concentrations as a function of downwind distance and direction from
the power station. The maximum concentrations of pollutant in micrograms/mr
as predicted by the model are given below. It is seen from the predictions of
the model that pollutant emissions from the Kureimat power station would
result in some degradation of air quality in the vicinity of the Kureimat
site; however, even under the worst case scenario of using 100 percent fuel
oil in the boilers at the power station, the air quality is well within the
acceptable limits stipulated by MOH, WB and USEPA.

I _ODperating Mode Air Quality Standards
100% 100% 50%/50X

Pollutant Gas Fuel Oil Gas/Fuel Oil MOH WB USEPA

Sulfur Dioxide
* 24-hour 0.06 143.8 71.9 200 500 365
t Annual 0.01 15.3 7.7 60 100 80

Nitrogen Dioxide
24-hour 13.9 15.7 14.6 150 - -

* Annual 1.5 1.7 1.6 - 100 100
Particulates

p 24-hour 0.30 10.2 5.3 200 500 150
> Annual 0.03 1.1 0.6 - 100 50

Notes: MOH - Ministry of Health, WB - World Bank, and USEPA - United States
Environmental Protection Agency.

G. Stack Emissions - NO,. SO, and Particulates

9. The Bank standards for Nitrogen oxide (NO,) emissions of
86 nanograms/joule for natural gas and 130 nanograms/joule for fuel oil would
be observed. Care would be taken during engineering design of boilers and
burners to ensure compliance with the Bank standards for NO, emissions.

10. The total sulfur oxide (SO,) emissions are almost entirely
dependent on the sulfur content of the fuel used in the boilers. The sulfur
content in the natural gas (maximum 10 parts per million by weight) and fuel
oil (2.5 percent to 3 percent by weight) available in the country does not
pose any pr3blem for compliance with the Bank standards even if the boilers
are fired with 100 percent fuel oil or natural gas. Under the worst case
scenario, burning 100 percent fuel oil (containing 2.5 percent sulfur) in the
boilers would result in SOX emissions of 380 mt/day against the Bank
stipulations of 500 mt/day for Kureimat power station located in the
unpolluted rural area. The Bank limit would be exceeded only when burning 100
percent fuel oil having 3.3 percent sulfur.

11. The particulate emissions from the stack of the boilers comprise
fuel ash, fuel additives, acid mist, unburnt carbon and mist. The Bank limit
for particulate emissions for sites like Kureimat located in rural areas
having low background pollution levels is 150 mg/mS. The firing of 100
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percent natural gas in the boilers at the Kureimat site poses no problem;
however, firing of 100 percent fuel oil (with 2.5 percent sulfur) in the
boilers would result in particulate emissions of 252 mg/ms against the Bank
stipulation of 150 mg/r. Therefore, taking account the likely variation of
sulfur (2.5 percent to 3 percent) occurring in the fuel oil available in Egypt
and to ensure compliance with the Bank emission standards, EGPC has agreed to
supply adequate quantities of natural gas to cover at least 50 percent of the
fuel required for the lifetime of the operation of the Kureimat power station.
In addition, EGPC would supply adequate quantities of fuel oil to cover the
balance 50 percent of the fuel requirements of the power station.

H. Noise Pollution

12. Noise pollution would result from activities during the
construction and operation of the power station. The greatest impact of noise
pollution would be on the nearest village of Mimone situated about one km from
the site. During the engineering design phase, care would be taken to ensure
that the power station equipment meets the Bank guidelines regarding
acceptable noise levels in the power station. Further, in addition to the
stipulations regarding control of dust, and disposal of debris and waste, the
bid documents would stipulate conditions requiring the contractors to abide by
the Bank guidelines while using construction equipment at the site. EEA would
also ensure that the construction activities at night causing dust and noise
pollution would be kept to the minimum.

I. Gas Pipeline and Transmission line Corridors

13. The proposed gas pipeline and transmission line corridors for the
project were reviewed by the consultants and were found to be environmentally
acceptable. During the construction phase, EEA/EGPC would ensure that the
damage to the agricultural produce is kept to the minimum and compensation for
the damage is expeditiously paid to the farmers.

J. Environmental Management and Training

14. To effectively manage the environmental activities at the site,
EEA has agreed to establish an Environmental Management Unit (EMU) as an
integral part of the power plant organization (para. 4.37 of the main report).
During the preconstruction and construction phases, the unit would coordinate
environmental activities with the engineering consultants responsible for the
procurement and installation of environmenatal monitoring stations, and
measurements of background pollution at the site. During the commissioning
and operation phases of the power station, EMU would take control of the
environmental activities at the site and design, implement and monitor a
health and hazard safety plan for the power station. To ensure that qualified
and experienced staff is available for the activities of EMU, USAID has agreed
to provide funding for the training of EMU staff. In addition, the suppliers
of the environmental monitoring station equipment provide training to EEA
staff for operation and maintenance of the equipment.
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EGYPTIAN ELECTRICITY AUTHORITY

KUREIHAT POWER PROJECT

Actual. Estimated and Projected Incore Statenents

---- ----------------Actual---------------------> '-Est'd-> c ------------ -----------… Projected------------------------ >Fiscal Year Ending .itme 30 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

(LE Millions unless otherwise stated)

Sales (6NW) 26.168 28.655 31.215 33.419 35.083 37.426 39.528 41.714 44,045 46.310 483737 51,287 53,524 56.265 58.723Ave.Price 1I/klh sold 10.99 15.37 16.44 21.99 23.96 30.54 43.29 63.78 84.13 109.68 134.57 156.53 166.22 177.03 188.70

Operating Revenues

Sales of Electricity 288 440 513 735 840 1.143 1.711 2.661 3.706 5.019 6,559 8.028 8.897 9.961 11.081Other Operating revenues I 1 2 2 2 2 2 2 2 aTotal Operating revenues 288 441 513 735 841 1.144 1.712 2.662 3.707 5.081 560 8.030 8.899 9.963 11,083

Operating Exoenses

Fuel 89 123 147 256 266 333 500 861 1.472 2.099 2,957 3.858 4.131 4.870 5.680Vages S Salaries 39 44 48 58 70 82 102 137 162 182 199 214 230 247 266Materials & Services 31 37 81 62 112 138 146 156 178 199 219 240 263 286 313Adbin.Expenses 42 50 38 43 52 61 73 94 108 117 124 130 137 144 151Depreciation 71 126 153 133 _ 180 _ 243 324 373 450 610 752 838 1 023 1.261 1,397Total Operating Expenses 272 380 467 553 680 857 1.145 1.620 2,368 -,207 -. 251 5,281 5.784 6,808 7.807
Operating Incane/(Loss) 16 60 46 182 161 287 568 1,042 1,339 1,873 2.309 2,749 3.115 3.155 3.276Net lon Operating Incam 36 18 81 2 31 1 1 1 1 1 1 1 1 1 1Net Incone /(Loss) Before Int. 52 78 127 184 192 287 568 1,043 1,340 1.875 2.311 2,750 3.116 3.156 3.277

Gross Interest 68 117 149 247 284 432 477 545 563 631 794 1.145 1.552 1,874 2.148Less ILOC 27 46 35 76 116 169 162 160 206 230 177 351 526 489 512Interest Expenses 42 70 114 171 168 263 315 385 358 401 617 795 1,026 1,385 1.636

Foreign Exchange Losses 20 80 44 28 IS 10 13 16 19

Net Incae /(Loss) 10 8 13 13 24 24 233 578 938 1.446 1.679 1,945 2.077 1.756 1.623 ¢

==
Net Internal Cash Generation 10 (32) (3) (10) (177) (221) (130) 406 884 1.532 1.888 2.265 2.544 2,449 2.443Average Construction Exp 719 682 1.487 1.780 2.268 1.677 1,677 1.879 2,978 4,196 5.198 5.954 6.518 6,548 6S346 uSelf-Financing Level(%) 1% -5% 0% -1% -8% -13% -8% 22% 30% 37% 36% 38% 39% 37% 38% .Rate of return tX) 1.4% 3.5% 2.0% 5.0% 3.1% 4.5% 7.2% 11.6% 12.4% 12.6% 12.7% 13.8% 12.9% 10.6% 10.1%
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Actual. Estimated and Projected Bale Sheets

'---------------------Actual ---------------------> <-Est'd-> <-----------------------------Projected------------------------------>

Fiscat Yeart Ending June 30 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

(LE Millions unless otherwise stated)

Fixed Assets 1,731 2,601 3,082 5,634 6,440 8,472 10,035 11,270 14,416 20,468 22,531 25,362 33,070 38,968 40,833
Accum.Oepr. 366 48 630~ 747 925.. 1,16 1,489 1.862 2.312 2

3
922 3.6L75 4,1 5,3 6,9 8.,13~

Met Fixed Assets 16365 2,119 29452 4,888 5,515 7,307 8,546 9,407 12,104 17,545 18,856 20,849 27,534 32,172 32,640
Worik in progress 1.104 1,038 LOS 1,661 2.537 269 2.290 2739 2161 791 4.065 6.808 6.52 ?7181 0 980 

Total Fixed Assets 2,468 3,157 3,507 6,549 8,052 9,776 10,836 12,146 14,265 18,336 22,921 27,657 33,586 39,353 43,620
Investments 53 53 53 56 56 56 56 5 56 56 56 56 56 56 56
Ln -Tern Lows 37 39 36 106 131 173 106 106 106 106 106 106 106 106 106
Total Lwm -Term Assets 2,558 3,250 3,597 6,711 8,240 10,005 10,998 12,309 14,427 18,498 23,083 27,819 33,748 39,516 43,782

- - - --= = = ;=_==

Deferred Liabitities 383 1,498 741 3t11 113 4 48 93 128

Curnt Asets

Cah 55 150 165 135 131 189 90 129 605 1,561 2,516 3,898 5,720 7.420 9,403

Accs.Rteceivable 69 132 191 305 388 524 784 665 926 1,270 1,640 2,007 2,224 2,490 2,770
ether Acc.Receivable 68 121 210 204 253 260 286 315 346 381 419 461 507 558 614
Inrentories 132 158 197 242 344A 434 512 575 735 10 1,149 1.293 1.68 1,.87 2.02N
Totat Current Assets 325 561 764 886 1,116 1,407 1,672 1,684 2,613 2 5,724 7,659 10,13 12,455 14,869

Current Liabilities

Accounts Payable 13 20 18 24 22 33 83 144 245 350 493 643 689 812 947
other Accounts Papable 83 133 148 604 996 740 830 635 968 1,765 2,012 2,101 2,621 2,650 2,135
Accruals 5 25 23 80 109 78 123 187 288 390 525 666 714 832 962

Custaer Deposits 24 24 21 25 41 35 25 30 46 84 96 100 125 127 102
lin.of Finamce 183 281 340 590 870 110 1.190 1.190 1.190 1 199 1.190 1.190 1-190 1. 1-190
Total Current Liabilities 309 483 549 1,323 2,038 2,076 2,252 2,185 2,737 3,778 4,316 4,701 5,338 5,610 5,335
Met Current Assets 16 78 215 (436) (922) _662) (580) (501) (124) 477 1.408 2.958 4,799 6,8C5 9.534

Total Assets 2,574 3,328 3,811 6,274 7,318 9,336 10,802 13,305 15,044 19,357 24,605 30,782 38,595 46,454 53,445
- _ =_= =____

Financed as Follows:

Capital 651 651 651 651 651 1,570 1,570 2,786 2,786 2,786 2,786 2.786 2.786 2,786 2,786
Reserves 213 272 402 410 426 465 527 603 718 929 1,169 1,420 1,733 2,049 2,304 CD

Provisions 4 4 4 3 5 5 3 3 3 3 3 3 3 3 3 X
Profit & Loss 28 36 49 62 86 110 343 921 1.859 3,305 4.984 6.929 9006 10.762 12.385 U

Total Equity 895 963 1,105 1,Z26 1,168 2,150 2,444 4,313 5,367 7,023 8,942 11,138 13,528 15,600 17,478 .
Loans
Foreign 1,072 1,457 1,574 3,607 4,162 5,913 6,660 8,485 9,171 11,828 15,157 19,169 24,627 30,44 35.594
Local 607 909 1,132 1,542 1.987 1.273 1.699 507 507 507 507 475 441 407 3

Total Loans 1679 2365 706 5.148 649 7.186 8.359 8.992 9678 1 15663 19.644 25.068 30.4 35.967

Totat Finncing 2,574 3,328 3,811 6,274 7,318 9,336 10,802 13,305 15,045 19,357 24,605 30,782 38,596 46,454 53,445
= _ _~= =G- == = ' 
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Actual. Estimated and Projected Statements of Sources and ADIication of furds

A ctual--------------- ------ -Esttd-> <-----------------------------Projected------------------------------>Fiscal Year Ending June 30 1985 1986 1987 1988 1989 1990 1991 19992 199 1994 1995 1996 1997 1998 1999

(LE Millions untless otherwise stated)Internal Sources

Met Income Sefore Interest 52 78 127 184 192 287 568 1,043 1,340 1,875 2,311 2.750 3,116 3,156 3,272Deprecistion 67 116 150 118 180 243 324 373 450 610 752 JB8 1t023 1.26t 1.397Gross Internal Cash Generation 118 194 277 302 377 530 892 1,416 1,789 21485 3,063 3,588 4,138 4,417 4,674Debt Service:
Amortization 67 155 166 141 382 489 707 625 547 552 558 529 569 583 595Interest 42 70 114 171 168 263 315 385 358 401 617 795 1.026 1.385 1.636Totat Debt Service 109 226 280 312 550 752 1,022 1,010 905 953 1,175 ,,324 1,595 1,967 2,231Met Internal Cash Generation 10 (32) (3) (10) (177) (221) (130) 406 884 1,532 1,888 2.265 2,544 2,449 2,443
External Sources

External Project Loans
I64D Loan 47 120 250 326 182 98 33 F'African Oev. Bank 68 196 422 510 316 139 43 ooArab Fund 41 89 154 186 104 27 0 1USAID 4 43 101 159 284 239 95 46Other Foreign Lowns 993 1,253 1,746 3,024 3,155 3,303 5,094 5,950 5.532Locat Loans 731 842 506 2.335 1.383 1525 483 24Total Borrowings 731 842 506 2.335 1,383 1,525 1.476 1,280 1,946 3,540 4,140 4,609 5,935 6,309 5,654Saudi 6,ovt. Grant for Project 0 20 45 73 78 27 0 0 0Other Grants 22 58 129 7 16 39 62 56 71 137 163 224 313 316 255Equity 919 0 1,216 1/Provisions 0 (O) (0.) (1) 2 0 (2)Total Sources 763 867 632 2,331 1,224 2,262 1,406 2,977 2,946 5,2i 6 7,124 9,074 8Totai~~ ~ ~~~~~~~~~- Sore =-- 2==s -2 = = _- - S -69- V--V24 :ZM ==07 1.-52

Awlication of Funds

Construction Expenditure
For Project 10 32 268 653 1,209 1,470 916 397 135Other Projects 745 804 498 3.159 1A.68 1.964 1.374 1.652 2.300 4.029 4t28 4.104 60 L0_1 5.52Total Capital Expenditures 745 804 498 3,159 1,682 1,964 1,384 1,683 2,568 4,682 5,337 5,574 6,951 7,028 5,663 DDebt Equity Conversion 1,216

Increase/CDecrease) in 
CoUorking Capital excl. Cash 95 15 (30) (4) 58 189 39 (99) (354) (24) 168 19 346 706 XIncrease%(Decrease) in Other A (18) 3 (3) 73 26 __4J (67) - - -728 902 510 3,201 1,703 2,064 1,506 2,938 2,469 4 ,313 5,742 6.970 7,374 6,369Increase/(decrease) in Cash 35 t34) 122 (870) (48) 198 (99) 39 476 956 955 1,5 1. 1.700 1-9j 3Total Applications 763 867 632 2,331 1,224 2,262 1,406 2,977 n c946 5,283 6,269 7,124 8,792 9,074 8,3523=3 === 3 3333:S 3__3 =3=3S 33===3= = 3333 =3===S 33333 3333 3-333

1J Represents EEA local currency L-T loans owed to the National Investment Bank which was expected to be converted into equity at appraisat. Foltowing conclusion ofnegotiations, the Government decided to convert a Lower amount of about LE 1.14 billion. The difference in the aocut of the conversion does not m*terielly affectthe projections for FY93 onwards.



EGYPT

EGYPTIAN ELECTRICITY AUTHORITY

KUREIKAT POWER P20JECt

Unit Revemies and Corts

c------------------A---Acttl ---------------------> <-Est'd-> <------------------------------Projected----------------------------->
Fiscat Yerr Ending June 30 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Nilliemes Per KCh Untess Stated Otherwise

Sales (Guh) 26,168 28,655 31,215 33,422 35,084 37,426 39,528 41,714 44,045 46,310 48,737 51,287 53,524 56,265 58,723
Sales of Electricity 1 10.99 15.37 16.44 21.99 23.95 30.54 43.29 63.78 84.13 109.68 134.57 156.53 166.22 177.03 186.70
Other Operating Revemnu 0.01 0.01 0.01 0.01 0.03 0.02 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Operating Exuenses

Fuel2 3.41 4.29 4.72 7.66 7.58 8.88 12.64 20.64 33.42 45.33 60.66 75.23 77.19 86.56 90.73
W qes * Salaries 1.49 1.54 1.55 1.74 2.00 2.20 2.58 3.28 3.67 3.92 4.07 4.16 4.29 4.39 4.53
laterials & Services 1.18 1.29 2.58 1.86 3.19 3.69 3.69 3.74 4.04 4.29 4.49 4.69 4.92 5.08 5.33
Ab in.Expenses 1.61 1.74 1.22 1.29 1.48 1.63 1.85 2.24 2.44 2.53 2.55 2.54 2.56 2.56 2.57
Dqreciation 2.71 4.40 4.89 3.98 5.13 6.50 8.19 8.94 10.21 13.18 15.44 16.34 19.10 22.41 23.78 1
Total Operating Expnses 10.39 13.26 14.96 16.53 19.38 22.90 28.96 38.84 53.77 69.26 87.22 102.97 108.06 121.00 132.95 -
Operating Ingmceloss 0.61 2.12 1.49 5.47 4.60 7.66 14.36 24.97 30.40 40.46 47.39 53.60 58.20 56.07 55.79 ^
Non-Operating Incem 1.38 0.63 2.60 0.06 0.88 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
met Incoe Before interest 1.99 2.75 4.09 5.53 5.48 7.67 14.38 24.99 30.42 40.48 47.41 53.62 58.22 56.09 55.81
Interest Expenses 1.61 2.44 3.66 5.12 4.79 7.03 7.97 9.23 8.12 8.66 12.65 15.50 19.17 24.61 27.85
Forign Exchange Losses 0.51 1.91 1.00 0.60 0.31 0.20 0.24 0.28 0.32
Net Incme/ (Loss) 0.38 0.31 0.43 0.41 0.69 0.64 5.90 13.85 21.30 31.22 34.45 37.92 38.81 31.20 27.64
met Profit Nargin 3.52 1.8 2.52 1.8% 2.82 2.12 13.62 21.7X 25.3X 28.5s 25.62 24.22 23.32 17.62 14.62
Met Profit Before Interest 17.92 17.82 24.82 25.1% .2.82 25.12 33.22 39.22 36.12 36.92 35.22 34.2X 35.02 31.7S 29.62

U'

/ verage tariff increases of 352. 29S, 30X, 30X ad 352 were iqple.ented in FY86, FY87, FY8, FY89 and FY90.

gy Prices of fuel produrts use for power generation were increased by as fotlows: fuel oil by 87X, 25X and 43% in FY87, FY89 and FY90 respectively;
and diesel oit by 1002 in FY89 and 552 in FY90 respectively. The price of diesel oil had been reduced by about 37.52 in FY87 so as to bring prices
paid by EEA in line with those paid by other cornsuers.
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Financial Performance Ratios

IC ---------- ------------Actual...........-.--- -> <-tst'd-% s- ------------------------ Projected ..................---.......
Fiscat Year Ending June 30 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Profitabitity indicators

Net Profit Margin 3.5% 1.8% 2.5% 1.8% 2.8% 2.1% 13.6% 21.7% 25.3% 28.5% 25.6% 24.2% 23.3% 17.6% 14.6%Net Profit Margin Before Interest 17.9% 17.8% 24.8% 25.1% 22.8% 25.1% 33.2% 39.2% 36.1% 36.9% 35.2% 34.2% 35.0% 31.7% 29.6%Return on Met worth 1.1% 0.8% 1.2% 1.2% 2.1% 1.1% 9.5% 13.4% 17.4% 20.5% 18.7% 17.5% 15.3% 11.2% 8.8%Raturn a Total Assets 1.8% 2.1% 2.9X 2.4% 2.1% 2.5% 4.5% 7.5% 7.9% 8.3% 8.0% 7.7% 7.1% 6.0% 5.4%Return en Fixed Assets 2.0% 2.4% 3.5% 2.7% 2.3% 2.9% 5.2% 8.5% 9.3% 10.1% 10.0% 9.9% 9.2% 8.0% 7.4%

Liquidity Measures

Current Ratio 1.05 1.16 -1.39 0.67 0.55 0.68 0.74 0.77 0.95 1.11 1.32 1.64 1.94 2.30 2.92Acid Test Ratio 0.62 0.83 1.03 0.49 0.38 0.47 0.52 0.51 0.68 0.83 1.05 1.36 1.62 1.95 2.50Absolute Liquidity 0.18 0.31 0.30 0.10 0.06 0.09 0.04 OrO6 0.21 0.40 0.57 0.84 1.11 1.41 1.87

Cearino Ratios

DebtUDebt*Equity 65.2% 71.1% 71.0% 82.1% 84.0% 77.0% 77.4% 67.6% 64.3% 63.7% 63.7% 64.0% 65.3% 66.9% 68.0%Totat Assets/Total Equity 1.7 1.6 1.6 1.5 1.5 1.6 1.5 1.6 1.8 1.8 1.8 1.8 1.7 1.7 1.6Debt Service Coverage 1.G9 0.86 0.99 0.97 0.68 0.71 0.87 1.40 1.96 2.57 2.70 2.82 2.73 2.38 2.20

Activity Ratios

Sales/Totat Assets 0.10 0.12 0.12 0.10 0.09 0.10 0.14 0.19 0.22 0.22 0.23 0.23 0.20 0.19 0.19Sales/Fixed Assets 0.1? 0.14 0.14 0.11 0.10 0.11 0.16 0.22 0.26 0.27 0.28 0.29 0.26 0.25 0.25Sates,Currcnt Assts 0.89 0.78 0.67 0.83 0.75 0.81 1.02 1.58 1.43 1.21 1.15 1.04 0.86 0.77 0.71Sales/Inventory 2.17 2.79 2.61 3.03 2.44 2.64 3.34 4.63 5.04 4.87 5.71 6.21 5.28 5.01 4.93Sales/Receivabtes 4.17 3.34 2.68 2.41 2.17 2.18 2.18 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
X

Un
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Assumntions Ur.derlying Financial Projections

A. Income Statements

1. -perating Revenues consist of revenues from EEA's sales of electricity to
Electricity Distribution Companies and to a few major industrial and
agricultural consumers. Revenues from these sales have been projected on the
basis of expecced future sales priced at tariffs consistent with the
Government's stated objective of raising the average electricity tariff to
reach the long-run marginal cost by June 30, 1995. For the years FY96 through
FY99, the average electricity tariff has been adjusted for variations in crude
oil prices, international 'nflation and exchange rate movements so as to
maintain it at the LRMC level.

Fiscal Year Ending June 30 1991 1992 1993 1994 1995 1996 1997 1989 1999

(a) Salaa and Revenues

Sales 39,528 41,714 44,045 46,310 48,737 51,287 53,524 56,265 58,723
2 of Growth 5.6 5.5 5.6 5.1 5.2 5.2 4.4 5.1 4.4
Avg Tariff (M/kWh) 43.3 63.8 84.1 106.7 134.6 356.5 166.2 177.0 188.7
Ravenues (LE million) 1,711 2,661 3,706 5.079 6,559 8,028 8,897 9,961 11,081

(b) AssumtiorL f ectrictTriffs

(i) Crude Oil Prices (US$/bbl) 19.50 17.55 17.90 19.05 20.25 21.86 23.86 26.04 28.43
(iI) Exchange Rate (LE per US81.00) 3.30 4.07 4.50 4.72 4.82 4.87 4.92 4.97 5.02
(iii) International Inflation (M) 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90

(c) Element. of the _y_rase LPM
(US cents/kWh,

(1) Generation (incl. 0 & M) 1.29 1.34 1.39 1.45 1.50 1.56 1.62 1.69 1.75
(ii) Fuel 1.64 1.48 1.51 1.60 1.70 1.84 2.01 2.19 2.39
(iii)Trans. & Distr. (inol. 0 & M) .89 0.92 0.96 1.00 1.04 1.08 1.12 1.16 1.21
(iv) Loaass .49 0.63 0.65 0.67 0.71 0.72 0.73 0.74 0.74

Total LRHC (US cent. kWh) 4.31 4.37 4.51 4,72 4.95 5.20 5.48 5.78 6.09
Mh/kWh) 142.44 177.86 202.75 221.91 238.34 252.93 269.33 287.10 305.94

(d) Exoected Averax6 Tarlffs (Hlkwh)

ti) X of LRMC to be Achieved 59.00 69.00 80.00 90.00 100.00 100.00 100.00 100.00 100.00
(iL) Price (H/KwH) to bo Achieved I/ 82.53 122.72 162.20 200.62 238.34 252.93 269.33 287.10 305.94
(1ii) Z increase to achieved target

price (ii) 50.0 48.7 32.2 23.7 18.8 6.1 6.5 6.6 6.6

(s) lEA sygraze tariff bcKWH) A/ 60.51 79.77 105.43 130.40 154.92 164.40 175.07 186.62 198.86

1/ Inc target price to ba achieved is the average electricity tariff for all electricity sales by EEA and EDES to
the final consumers.
,i On the assumption that the current internal transfer pricing syatom which aims to balance EEA'a financial
requirements against those of lACe would be continued. At present EUA's average tariff amount is about 652 of the
system average tarift. -i;o averags electricity tariffs shown in Ce) are higher than those in (a) becauas the
average tariffs in (C) are those that are expected to be in offect after the annual increases (assumed in May)
whereas the tariffs in Ca) are the averages for the fiscal year which ore used for revenue generation purposes.
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2. Fugl Exggases. Fuel expenses have been projected on the basis of
consumption forecasts of the principal fuels (fuel oil, natural gas and diesel
oil) prepared by EEA and reviewed by the Bank appraisal mission and on price
increases needed to raise tne average priues of petroleum products to their
international equivalent by FY95 as agreed with the Government. These
assumptions are shown in detail below.

FY91 PY92 FY93 FY94 FY95 F96 FY97 FYQ8 FY99

(a) FulCni~in(no

Fuel Oil 4,844 4,799 4,657 4,692 4,938 5,375 5,375 5,747 6,005
Natural Gas 3,854 4,330 4,867 5,339 5,907 6,150 6,440 6,679 6,914
Diesel Oil 106 157 232 275 324 383 19S 225 258
Total 8,804 9,286 9,756 10,305 11,169 11,908 12,010 12,651 13,277

(b) Fuel Price

Fuel Oil 80 134 181 236 294 324 361 402 449
Diesel Oil 286 483 652 851 1,058 1,165 1,299 1,448 1,615
Natural Gas / 96 161 217 284 353 388 433 483 538

jI Natural gas prices are given per ton of natural gas which is equivalent to 1.2 tons of heavy fuel oil.
Thus, on a calorific basis natural gas is priced at the same level as heavy fuel oil.

3. Salaries and Wages are based on EEA's salaries and wages bill in FY90 and
escalated at the annual rate of local inflation (20% in FY91 decreasing to
about 5% by FY96) as adjusted for an annual average increase in EEA employees
of about 3%. The modest increase in employees is required because of EEA need
to employ specialized staff to implement new projects.

4. Materials and Services are assumed to increase at the consumption weighted
annual rate of local and foreign inflation, ranging from about 8.1% in FY92 to
about 4.1 from FY96 when local inflation is expected to be lower.

5. Adinistration ExSense (mainly local costs) are assumed to increase at
the annual rate of local inflation.

6. DM1regJat.an is computed at an average annual rate of 3.0% of average
gross fixed assets in service during the year.

7. Interest Expenses on all existing foreign loans has been calculated at the
rate on the basis of data on loan amounts, repayment terms and interest rates
provided by EEA. Interest on new loans is assumed at 16% for local loans from
the National Investment Bank and the Treasury. These local loans are,
however, expected to be minimal since EEA is projected to generate adequate
cash to finance the local cost component of its investment program. All
interest incurred during construction is added to work-in-progress.
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B. Balance Sheets

1. Gross Fixed Assets in Servic are valued on the historic cost convention.
Transfers from work-in-progress to fixed assets in service were determined on
a detailed analysis of EEA's investment program and on expected completion
date of the assets to be acquired or completed during the period FY91 through
FY99. A breakdown of the assets expected to be added to gross fixed assets in
service during this period is provided below.

Fiscal Year Ending June 30 1991 1992 1993 1994 1995 1998 1997 1998 1989

Gross Fixed Agsets Addition

(a) Gbrutie

Now Power Stations J 84 446 106 65 G9 71 5,162 3,274 0
Power Station Extension 1,260 0 456 4,555 456 0 0 0 0
Power Station Rehabilitation 195 161 253 380 542 747 1,335 1,680 1,292
Total Generation 1,539 607 815 5.000 1,067 818 6,498 4,954 1,292

(b) Othe

Transmission Lines 0 273 1,003 301 547 1,003 707 427 427
Substations 0 276 1,230 613 293 932 376 382 0
Dispatch Centers 13 29 41 54 65 56 66 76 88
General 11 50 57 84 91 22 61 59 57

Total Additions 1,563 1,235 3,146 6,052 2,063 2,831 7,708 5,898 1,864

y The new power stations in FY92, PY97, and FY98 are Dami'tta Combined Cycle Power Plant, Kureimat Power
Plant and Sidi Krir Power Plant respectively. Also included in power plant additions are several small
isolated units.

2. The assumptions used to project working capital balances are summarized
below:

Est'd Projected

Fiscal Year Ending June 30 1991 1992 1993 1994 1995 1996 1997 1998 199

No. of Months:

Sales in Accoun.a zeivable 5.50 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Fuel Expanses in Accounts Payable 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

As e 

Receivabl*s to Sales 45.82 25.0X 25.02 25.= 25.02 25.01 25.02 25.02 25.02
Inventory to Gross Fixed Assets 5.12 5.12 5.12 5.1X 5.12 5.12 5.12 5.12 5.12
Consuser Deposits to Caper 1.82 1.82 1.82 1.82 1.82 1.82 1.82 1.82 1.82
Other Payables to Capex 60.02 37.72 37.72 37.72 37.72 37.7X 37.72 37.72 37.72
Accruals to Operating Expense 15.02 15.0X 15.0X 15.02 15.0X 15.0 15.02 15.02 15.02

X Incrase In:

Other Receivables 10.92 10.02 10.02 10.02 10.02 10.02 10.0 X 10,0 l210.02

The three months sales target for accounts receivable is expected to be
achieved in FY92 on the basis of EEA action plan which consists of securing
Government's agreement for settlement of outstandings of major public sector
enterprises and close monitoring of payment of rescheduled arrears. EEA
detailed action plan would consist of the following measures to be implemented
on a continuous basis:
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(a) implementation of EEA disconnection policies which require that
supplies to consumers with balances outstanding for more than 30 days
from date of submission of the bill should be discontinued until the
balances and applicable re-connection fees have been paid;

(b) unified policy on charging interest on overdue accounts to be
adopted;

(c) arrears to petroleum sector companies to be settled through
periodic offsetting against balances owed by EEA to EC-PC for fuel
purchases; and

(d) EEA to seek agreements with its major customers for settlement of
their accounts through a direct debit system in which EEA would submit
its bills to customer banks for payment and possibly provide
appropriate discount incentives for customers.

With implementation of these measures, EEA receivables are expected to be
reduced to about 3 months sales revenue by the end of fiscal year 1992
according to the schedule shown below and to be maintained at levels not
exceeding 3 months in all subsequent fiscal years.

Action Plan for Reducing Receivables to Three Months Sales

ProRosed Targets (No. of Months Sales in Receivables)

June 30 Sept. 30 Dec. 31 Mar. 31 June 30
Consumer Category 1991 1991 1991 1992 1992

Industrial 8.1 4.4 4.0 4.1 3.0

Industrial 4.7 2.8 2.3 2.6 2.6
Irrigation & Drainage 17.2 8.0 7.5 6.0 4.1
Land Reclamation 17.2 7.2 6.0 5.0 5.0
Dekh.ila Port 2.5 3.3 3.3 3.3 3.3

Industrial 5.9 3.3 3.2 3.2 3.1
Irrigation & Drainage 18.2 8.5 7.5 7.5 6.0
Salbia Projects 33.7 9.0 8.0 8.0 6.5

EDCs 4.8 4.5 4.4 3.8 3.0

Total EEA 5.6 5.1 4.9 3.8 3.0
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EGYPT

KUREIMAT POWER PROJECT

Draft Terms of Reference

for Consultancv Services for Financial Management and Training

Introduction

1. The Egyptian Electricity Authority (EEA) is responsible for almost
all the generation and transmission of electricity in Egypt. EEA sells the
bulk of its electricity to eight distribution companies but also distributes
some electricity directly to major industrial and agricultural consumers at
220-kV/132-kV, and 11-kV. F,,r administrative purposes EEA is divided into
seven zones plus the head office, each of which is a self-accounting unit with
separately identifiable income and revenue expenditures; and assets and
liabilities.

2. EEA has reasonably well-developed financial, cost and management
accounting systems compared to utilities of similar size in developing
countries. These systems have been developed as a result of several technical
assistance efforts. A UNDP sponsored Power Sector Survey in 1976 first
identified major deficiencies in EEA accounting and financial management
systems. Under the First Power Project (Loan 1453-EGT) the Bank IDA provided
6 man-years of consultancy services to assist EEA improve its management
information systems. This was followed up by further assistance under Loan
1733-EGT for consultancy services to modify EEA accounting and management
information systems and coordinate them with those of the distribution
companies. This task was continued by different consultants (NRECA, USA)
under the Bank's Loan 1886-EGT, approved in 1980.

3. Further efforts were made under the UNDP Electricity Data Bank
Project to improve EEA management information system, particularly through the
introduction of computerization. However, because the Data Bank Project had
as its primary focus collection of sector data in a systematic manner so as to
facilitate planning and involved other agencies outside EEA, the emphasis
placed on financial and cost accounting modules of the information systems was
not adequate. As a result, only the cost accounting system was computerized
under the Data Bank Project. However, this computerization was carried out
without adequate prior analysis of the relevance of the manual systems and was
not evenly implemented in the different zones. The financial accounting
systems computerized with the help of a local contractor suffers from several
design features and the extent of its implementation differs among the zones.
As such EEA staff confidence in the system is low and hence they continue to
rely on manual systems and thus inefficiently use resources through
duplication. The inventory system remains uncomputerized and the value and
variety of items involved makes efficient inventory management difficult. The
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debt management module is being computerized by EEA staff as part of a
Government-wide program to improve the effectiveness of debt management within
the Government and the public sector.

4. Because of the remaining deficiencies in the financial and cost
accounting systems, the production of quarterly management reports is always
so behind schedule as to render the reports of little value. Similarly the
production of financial statements is usually delayed, thus delaying the
completion of year-end audits. Another major problem is the lack of analysis
of the variances between actual and budgeted results in the management
reports. This problem is principally because of the lack of relevant skills
within EEA.

Objectives

5. The objective of the consultancy services are to assist EEA in:
(i) carrying out a detailed analysis of the existing financial and cost
accounting systems; (ii) modifying the systems design so as to enable them to
form the basis for timely communication of relevant information to management,
Government, lenders and other users; (iii) implementing the modified systems;
(iv) providing on-the-job training to EEA staff in the head office and the
zones; and (v) defining a specialized training program for a select group
(2 from each zone plus 4 from head office) of EEA staff in cost analysis and
management accounting and reporting. The specialized training program should
include overseas visits to well-managed utilities for short durations.

SCOR0 of Work

6. The scope of work should cover a review of the existing financial
and cost accounting systems, recommendations and design of improved procedures
for data processing and production of internal management reports and
financial statements, implementation of recommendations, on-the-job training
and design of a specialized training program for a select group of EEA staff.

7. Existing Financial and Cost Accounting Systems. The review should
include an analysis of the weakness of these systems in the light of corporate
objectives. Specifically, the review should examine the following major
subsystems:

- general ledgers;
- sales and revenue accounting;
- procurement (purchasing);
- inventory procedures and materials management;
* the definition and appropriateness concepts of cost centers;
- fixed asset registers;
- payroll accounting.

The review should also examine the compatibility of the accounting and
budgetary systems, the integration of financial and cost accounting sub-
systems, the system of monitoring and controlling project costs and
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expenditures, the adequacy of internal control systems and the status of
computer utilization and management information.

8. Recommendations and Design of Modified Systems. The consultant
should produce his recommendations including systems documentation for the
proposed modified system for discussion and agreement with EEA and the Bank
prior to implementation.

9. Imnlementation. The consultants will be responsible for
implementation of the modified system throughout EEA. The systems should be
fully tested and completely de-bugged during the changeover period. On-the-
job training should be conducted throughout all phases of the assignment
including implementation. The consultant should provide adequate program
documentation including all documentation necessary to facilitate system
maintenance.

Outputs

10. The consultant should provide the following written reports:

- report on recommendations and proposed system design;
- computer programs documentation;
- report on proposed training program for specialized training of

select group of EEA staff.

Estimated Manmonths

11. The estimated 67 manmonths would be utilized as follows:

- Review and analysis of existing financial and
cost accounting systems and proposals for
modified system 20 manmonths

- Implementation of modified system including
on-the-job training 46 manmonths

- Preparation of a program for selected training
of a select group of EEA staff 1 manmonth
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EGYPT

Egyptian General Petroleum Corporation

Xureimat Power Proiect

Actual and ProAected Income Statements

Fiscal Year Ending June 30 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

LE Million Unless Otherwise Stated

Revenues

Domestic Sales
Petroleum products 2,006 2,152 2,271 3,172 4,882 7,138 8,310 10,185 13,348 15,430
Crude Oil 248 338 17:i 0 0 0 0 0 0 0
Natural Gas 159 188 29 406 667 1.600 2.407 4.074 6,036 6,957

2,413 2,678 2,738 3,578 5,549 8,738 10,717 14,259 19,384 22,387
Export Sales
Crude Oil 913 763 922 2,690 3,683 3,578 2,293 1,943 1,542 1,091
Net Petroleum Products 120 200 378 43 1.084 3,793 6397 7L782 7.987 7.607

1,033 963 1,300 3,163 4,777 7,371 8,690 9,725 9,529 8,698

Total Sales 3,446 3,641 4,038 6,741 10,326 16,109 19,407 23,984 28,913 31,085
Share in Affiliate Profits

and Management fees 489 448 526 546 516 _05 970 1.199 1.445 1,554

Total Revenues 3,935 4,089 4,564 7,287 10,842 16,914 20,377 25,183 30,358 32,639

Cost and Expenses

Cost of Purchases 1,641 2,053 2,581 3,182 4,201 5,772 7,037 7,578 8,088 8,615
Operating Expenses 327 327 327 414 499 487 519 550 607 691
Depreciation 140 119 154 205 260 360 478 610 754 907
Royalties 120 100 187 202 310 483 582 720 867 933
Foreign Exchange Losses 0 0 0 17 50 83 90 92 88 81
Interest & Debt Expenses 25 23 20 48 70 72 69 57 43 28
Income taxes 395 333 321 768 1,327 2,378 2,865 3,858 4,939 5.311

Total 2,648 2955 3.590 4,836 6,717 9,65 11. 640 13.465 15,386 16,566

Net profit After Tax 1287 1,134 974 2 14,972 16.073

X Retained by EGPC 20 X 24X 20X 25X 25X 25X 251 25X 25X 251
Reserves 254 270 194 613 1,031 1,820 2,184 2,930 3,743 4,018
Distributed to govt. 1,033 864 780 1,838 3,094 5,459 6,553 8,789 11,229 12,055
Reserves retained by EGPC 254 270 194 613 1,031 1,820 2,184 2,930 3,743 4,018
Total Govt. Payments 1,548 1,297 1,288 2,808 4,732 8,322 10,001 13,367 17,028 18,300

Govt Pmts as X of
Total Revenues 39 X 32X 28X 39X 44X 49X 49X 53X 56X 561

Avg. tax rate 25 X 25X 25X 25X 25X 251 25X 25X 251 25X
Avg Royalty Rate 3 X 3% 3X 3X 3X 3X 3X 3X 3 X 31
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EGYPT

Egyptian General Petroleum Corporation

Kureimat Power Pro1ect

Actual and Proiected Balance Sheets

Fiscal Year Ending June 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

LE Million Unless Otherwise Stated

LONG-TERM ASSETS

Property, Plant
& Equip. at Cost 1,528 1,830 2,005 2,273 2,889 3,996 5,308 6,780 8,378 10,073

Less Accum. Depn. 1.012 1,336 1.90 2694 1.954 2 314 2,9 3.402 4.156 5,063
516 494 515 579 935 1,682 2,516 3,378 4,222 5,010

Work-in-Progress 325 251 343 692 1.183 1.388 1,547 1.674 1.771 1,860

Total Fixed Assets 841 745 858 1,271 2,118 3,070 4,063 5,052 5,993 6,870

Investments
in Affiliates 2.925 3,135 3,135 3,135 3,135 3,135 3,135 3,135 3,135 3,135

Foreign Exchange
Differences - 186 551 923 1,003 1 019 974 _ 900 822

Total L-T Assets 3,766 3,880 4,179 4,957 6,176 7,208 8,217 9,161 10,028 10,827

CtUMENT ASSETS

Net Cash 950 815 746 795 813 1,476 2,430 4,133 6,679 9,596
Other Current Assets 1,100 1,g:00 1,89 2.538 3,524 5,056 6,090 7 8.000 8.567

Total Current Assets 2,050 2,015 2,636 3,333 4,337 6,532 8,520 11,153 14,679 18,163
Current Liabilities 1,005 1,040 1,718 2,308 3,204 4,596 5,536 6,382 7,272 7,788
Net Working Capital 1,045 975 918 1025 1.133 1.936 2.984 4,771 7.407 10,375

Total Assets I/ 4,811 4.855 5,097 5.982 7.309 9.144 11,201 13.932 17.435 21,202

Financed As Follows:

Equity 300 300 300 300 300 300 300 300 300 300
Reserves 4.118 4 87 4 381 4 994 6.025 7.845 10,030 12.960 16,700 20,719

Total Equity 4,418 4,487 4,F81 5,294 6,32S 8,145 10,330 13,260 17,000 21,019

L-T Debt
Foreign banks 268 239 309 593 900 929 814 626 401 163
Domestic Sources 124 128 108 95 83 71 58 46 33 21

Total L-T Debt 392 367 417 688 983 1.000 872 672 434 184

Total L-T Financing 4.eio AAa 5 098 5,982 7308 9.145 11,202 13.932 17.434 21.203

1/ Total Assets may not exactly equal Total Financing due to rounding off differences.
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EGYPT

Egyptian Genoral Petroleum Cornoration

KureimDt Power Project

Actual and Proiected StateMent§ of Sourots and Application of Funds

Fisoal Year Ending June 30 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

LE Million Unlesa Otherwise Stated

Funds From Operations
Income Before Int.& Taxes 1,707 1,490 1,315 3,266 5,524 9,731 11,673 15,634 19,944 21,414
Add: Depreciation 140 _119 154 221 310 443 588 _702 842 Qs

Gross Internal Funds 1,847 1,609 1,469 3,487 5,834 10,174 12,241 16,336 20,786 22.402

Less: Debt Service
Interest 25 23 20 48 70 72 69 57 43 28
Amortization 42 41 56 111 180 211 234 246 251 253

67 64 76 159 250 283 303 303 294 281
Net Internal Funds 1.780 1.545 1,393 3.328 5.584 9,891 11.938 16.033 20.492 22.121

Other Sources
Foreign Debt Receipts - - - 54 64 - - - -
Local Debt Receipts 45 8 - - - - - - - -

Equity - -- - - - - -

Total Other Sources 45 8 0 0 54 64 0 0 0 0

Total Sources 1/ 1 825 1.553 13 3.328 5,638 9 955 11938 16.033 20.492 22.121

ApplicAtion of Funds
Taxes and Social Bank 395 333 321 768 1,327 2,378 2,865 3,858 4,939 5,311
Transfers to Govt. 1,033 864 780 1,838 3,095 5.460 6,554 8,789 11,221 12,057
Investment Expenditures 402 175 268 616 1,107 1,313 1,471 1,598 1,696 1,784
Incr, in Working Capital (80) 64 13 59 90 139 94 85 89 52
Net Change in Cash 75 117 12 48 18 664 954 1.j03 2546 2.917

Total Applications 1.825 1.553 1.394 3,329 5.637 9.954 11,938 16.033 20.491 22.121

Financial Ratios
Self-Financing 107X 162% 104% 108% 97% 146% 165% 207% 250% 263%
Rate of Return 50% 41% 34% 77% 115% 179% 187% 222% 255X 250%
Debt Service 27.7 25.2 19.2 22 23 36 40 54 71 80
Operating Margin 40% 33% 26% 43% 50% 57% 57% 62% 65% 65%
Current 1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
Current Assets/Sales 32% 33% 47% 38% 34% 31% 31% 29% 28% 28X
Current Liabilities/Exp. 40% 37% 50% 50% 50% 50% 50% 50% 50% 50%
Debt/(Debt+Equity) 8% 8% 8% 12% 13% 11% 8% 5% 2% 1%

1/ Total Sources may not exactly match total Applications due to rounding off differences.
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EGYPT

KUREIMAT POWER PROJECT

Internal Rate of Return Analysis

1. The economic analysis was carried out on the basis of the time
slice of EEA's Investment Plan for FY92-99 as reviewed by the mission. The
proposed project forms an integral part of the investment plan and, therefore,
it would not be convenient to separately calculate the Internal Economic Rate
of Return (IERR) for the project. The IERR was calculated for the Base Case
and sensitivity analysis was carried for four alternative cases. The Base
Case gave an IERR of 10 percent. Basic assumptions for calculating the IERRs
for the Base Case and the four alternatives are given in the following
paragraphs.

2. Costs. All costs are based on July 1991 prices and calculated at
an official exchange rate of LE 3.33 per US$. The generation and transmission
costs include taxes and physical contingencies but exclude price
contingencies. Operation and maintenance costs (O & M) were estimated at 2
percent of cumulative costs for generation and 1.5 percent of cumulative costs
for transmission. Fuel costs in (FY92) constant terms were used for IERR
calculations and are based on the agreement reached with the Government under
the SAL (para. 1.12 of the main report) and the Bank short- and long-term
forecast (July 1991) for energy prices. The prices, in current and constant
terms for fuel oil and diesel oil for FY92-99 are given below:

FY92 FY93 FY94 F95 FY96 FY97 FY8 FY99
Fuel Prices

A. In Current Terms
1. Fuel Oil (LE/mt) 89 142 190 246 299 330 368 410
2. Diesel Oil (LE/mt) 320 511 686 886 1,076 1,188 1,325 1,477

B. In Constant Terms
1. Fuel Oil (LE/mt) 89 98 115 136 156 165 175 185
2. Diesel Oil (LE/mt) 320 355 415 492 563 592 629 668

Note: The natural gas availability is expected to be supply-constrained for
the medium and possibly long term (para. 1,.12 of the main report). Therefore,
the Government agreed to tie the price of natural gas supplied to the bulk
consumers to the fuel oil equivalent.

3. Benefits. Measurable benefits include incremental electricity
sales revenues for FY92-99 calculated by using the weighted average
electricity price increases to reflect LRMC based tariffs by FY95 (para. 1.12
of the main report and Table B of Annex 2.3). The weighted average
electricity tariffs in current and constant terms for FY92-99 are given below:

FY92 FY93 FY94 - FY95 _FY96 FY97 Y28 XFY99
Weighted Average
Electricity Tariffs
for EEA (mills/kWh)

A. In Current Terms 79.77 105.43 130.40 154.92 164.40 175.07 186.62 198.86
B. In Constant Terms 79.77 90.11 97.44 106.22 106.33 107.84 109.45 111.11
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Beyond FY99, the tariffs are presumed to be constant in real terms till the
life of the project. Non-measurable benefits to the economy not included in
the analysis relate to benefits of the increased reliability of supply which
is essential for the industry, the reduced cost of unserved energy and
improved operational and managerial efficiency translating into better and
efficient consumer service.

4. Sensitivity analysis. IERR was recalculated to determine the
effect of: (i) an increase of 20 percent in the investment plan for
generation (Alternative I); (ii) an increase of 20 percent in the investment
plan for transmission lines and substations (Alternative II); (iii) a
20 percent reduction in revenue earnings (Alternative III); (iv) a 20 percent
increase in fuel cost over the Base Case (Alternative IV). The results are
given below:

Base Case 10.10 percent
Alternative I 8.16 percent
Alternative II 9.31 percent
Alternative III 4.78 percent
Alternative IV 8.21 percent

RATE OF RETURN ANALYSIS ON INVESTMENT
(in LE Thousand)

Base Case
...................... Cost Streams --------- -> ---SaLes in GWh ...->Benefit Stream)

<---Sales in GWh ----> Incrementat
Fisdat Year Generatfon Jransmission 0 & M Fuet Total Cost Total Incremental Revenues et _Benefits

FY92 945,898 219,901 22,216 47,192 1,235,207 41,715 2,282 182,035 (1,053,172)
FY93 1,059,123 550,423 51,655 107,114 1,768,315 44,046 4,613 417,984 (1,350,331)
FY94 1,807,622 888,003 101,127 187,440 2,984,192 46,309 6,876 669,997 (2,314,195)
FY95 1,929,732 782,040 151,452 306,600 3,169,824 48,738 9,305 988,377 (2,181,447)
FY96 1,625,913 716,116 194,712 450,808 2,987,549 51,287 11,854 1,260,436 (1,727,113)
FY97 1,802,243 686,526 241,055 541,978 3,271,802 53,525 14,092 1,519,681 (1,752,121)
FY98 1,611,074 530,881 281,240 691,627 3,114,822 56,265 16,832 1,842,767 (1,272,055)
FY99 1,157,470 375,821 310,027 843,060 2,686,378 58,725 19,292 2,143,341 (543,037)
FY2000 310,027 1,022,711 1,332,738 62,836 23,403 2,600,073 1,267,335
FY01 310,027 1,214,947 1,524,974 67,235 27,802 3,088,802 1,563,828
FY02 310,027 1,420,600 1,730,627 71,941 32,508 3,611,639 1,881,012
FY03 310,027 1,640,673 1,950,700 76,977 37,544 4,171,138 2,220,438
FY04 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY05 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY06 310,027 1,876,128 2,186,15S 82,365 42,932 4,769,745 2,583,590
FY07 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY08 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY09 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY10 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY11 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY12 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY13 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY14 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY15 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590
FY16 310,027 1,876,128 2,186,155 82,365 42,932 4,769,745 2,583,590

Economic Rate of Return is 10.10X

Asstw tions:

1. The oil prices are assumed to be steady in real terms from FY2000 onwards.

a \kur*imat.$a.
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EGYgT

KUREIMAT POWER PROJECT

Selected Documents and Pata Available in the Project File

A.1 1,200 MW Thermal Power Plant Engineering/Economic Feasibility
Study for Kureimat, Phase I Report, December 1985, by Stone
& Webster Inc. and its subcontractor ECG/CH2M Hill.

A.2 1,200 MW Gas/Oil Thermal Power Plant Engineering/Economic
Feasibility Study for El-Kureimat, Final Report, July 1989, by
Stone & Webster Engineering Corporation and Engineering
Consultants Group.

A.3 Proposed Kureimat Power Project Environmental Assessment Report
submitted by the Egyptian Electricity Authority and circulated to
the Board on July 11, 1991.

A.4 1,200 MW Gas/Oil Thermal Power Plant Environmental Assessment for
El-Kureimat, Final Report, July 1991, by Stone & Webster
Engineering Corporation and Engineering Consultants Group (Final
Report and Volume II - Record of Inter-Agency/Form Meetings).
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