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EGYPT: ISMAILIA THERMAL POWER PLANT
 
AMENDMENT
 

SUMMARY AND RECOMMENDATIONS
 

1. Grantee: The Government of the Arab Republic of Egypt (GOE).
 
The Grant Application isattached as Annex A.
 

2. Grant Amount: U.S. $109 million, increasing Grant No. 263-0009
 
from $141 mi1lion to $250 million.
 

3. 	Implementing Agency: The Egyptian Electricity Authority (EEA),
 
a separate entity within the Ministry of Electricity and Energy.
 

4. 	Terms to the Im lementing Agency: A loan to the the Egyptian
 
t
ElectricityAuith y on terms satisfactory to AID.
 

6. 	 Project Amendment Purpose: To augment the electricit' qener-iting 
capacit, of EEA tomeet increasing energy reqL nents of 
consumers throughout Egypt. 

6. Project Amendment Description: Design and construct the fourth
 
150 MW power generating unit for the 600 MW thermal power plant
 
to be located on the Great Bitter Lake south of Ismailia City.
 

7. Purpose of Grant Amendment: To provide financing for the foreign
 
exchange costs of the fourth 150 MW generating unit and
 
associated consultant services. The fourth unit would complete
 
development of this site to its full capability of 600 MW. The
 
initial A.I.D. grant and previous grant amendments provided
 
financing for foreign exchange costs for the first two 150 MW
 
units. A.I.D. is also financing the costs of consultant
 
services for the third 15U MW unit, which is financed by the
 
U.S. Export-Import Jank.
 

8. Total Project Amendment Cost: The total cost of this Project
 
Amendment both foreign exchange and local currency is estimated
 
at $139.4 million. The foreign exchange component is estimated
 
at $109 million. The local currency requirement equivalent to
 
$30.4 million, will be financed by the GOE.
 

9. Grant Application: The GOE has requested the additional $109
 
million AID grant for this project to assist in financing the
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foreign exchange costs of the Project. The application is
 
attached as Annex A.
 

10. Mission Views: USAID/Cairo recommends that the requested Grant 
Amendment be authorized. 

11. 	Source of U.S. Funds: Fiscal Year 83 Economic Support Funds.
 

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

13. 	Issues: Should AID competitive procurement procedures be waived 
Tp-rmtt the present American turnkey contractor and American 
engineering consultant to construct and supervise Unit 4?
 

Although a separate and technically distinct power unit can be
 
erected adjacent to the existing three units, Unit 4 should be 
as compatible with the existing power generating units as
 
possible in order to effect important reductions in cost
 
($13.1 million), completion schedule (24 months), and maximize 
efficieny in operations and maintenance resulting from
 
replication of units 1 and 2.
 

To meet the energy needs of Egypt, Unit 4 should be completed 
within 32 months after award of the construction contract, which
 
could be executed in October under a negotiated procurement.

Competitive procurement would extend the contract date for Unit 
4 by approximately 12 months as a result of prequalification,
 
preparation and issuance of an RFP, and the evaluation of
 
proposals. Similar competitive procurement procedures for
 
turnkey contractor selection to design and construct power
 
generating plants of equal or less sophistication have required 
periods ranging between 2U months (Ismailia Units I and 2) and 
11.5 months (Helwan/Talkha). If a contract is awarded to an 
American firm other than the existing contractors, then a
 
further one year delay and substantial additional costs of
 
$13.1 million and LE 2.9 million would result from the need to:
 
(a) design a separate unit; (b) acquire land and contruction
 
housing, support and office facilities at the site since these
 
44cilities could not be shared between the contractors, and (c) 
miobilize and ;hip erection equipment and personnel to the site 
after support facilities are completed. Although erection of 
Unit 4 could be undertaken while work continues on the remaining
 
units, some construction delays on Unit 4 and on Unit 3 could 
result because the site is not large enough to fully accomodate 
the work crews and equipment of two contractors simultaneously. 
Consequently, the plant could not be erected within the 32 month 
time requirement if competitive procilrement is required. 
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Using American contractors that are presently mobilized and
 
working on site could result in significanli benefits. Unit 4 
would be compatible in design, operation, and maintenance with 
the remaining units. Delays in plant erection could be avoided 
because construction equipment is now available at the site and 
because trained skilled manpower experienced in constructing 
identical units is available on site. Complications that could 
result from the operation and maintenance of different units in 
the plant could also be avoided. Costs could be reduced by 
eliminating the need for: undertaking additional and separate
 
design requirements; obtaining a cadre of trained labor skilled 
in the constructiun of power plants; acquiring a separate
 
different inventory of spare parts; undertaking separate
 
training programs for personnel in operation and maintenance of
 
the plant.
 

14. Recommendation: Approve the waiver of AID competitive
 
procurentent procedures to permit the use of the present turnkey 
contractor and engineering consultant; approve the reloan terms
 
to EEA; authorize an Amendment to Grant 263-0009 to increase the
 
Grant funds from $141 million to $250 million, in accordance
 
with the terms and conditions set forth in the draft Grant 
Authorization Amendment which is appenided hereto as Annex B. 

15. Project Committees: 

USAID/Cai ro 

Project Chairman: John P. Hunt 
Project Engineer: John P. Hunt 
Legal Advisor Donald L. Pressley 
Economist: David P. Dod 
Financial Analysist: Gary O'Brien 

16. AID/Washington 
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I. INTRODUCTION
 

1.01 On May 28, 1976, AID authorized a Grant of $99 million to
 
the Government of Egypt (GOE) to assist in financing the foreign
exchange costs of a 300MW thermal power plant to be located on a 
site adjacent to the Great Bitter Lake, near the village of Abu
 
Sultan, south of the City of Ismailia. The Grant Agreement was 
signed on May 30, 1976. A detailed appraisal of the Project is 
included in the Project Paper, "Egypt-Ismailia Thermal Power Plant", 
May 1976; Project No. 263-0009.
 

1.02 The implementing agency for the Project is the Egyptian
Electricity Authority (EEA), a separate entity of the Ministry of 
Electricity and Energy, responsible for the bulk supply of electric
 
energy to the Arab Republic of Egypt. The Grant was passed to EEA 
by the GOE as a contribution to EEA's equity capital thereby
 
assisting EEA in moving toward a more effective capitalization and
 
improving their cash flow.
 

1.03. The Project constituted an important part of the GOE's 
power sector development program to provide sufficient generating
capacity to meet the anticipated demand for electricity. Load and 
energy forccasts, prepared by EEA, indicated a near doubling of peak 
load and eneray consummation over the next six years. Installation 
of new generating capacity and rehabilitation of existing generating
capacity had not kept pace with the growth in peak load and energy 
consumption and the serious deficit in generating capacity projected

to begin in the early-1980's, if permitted to occur, would have 
crippled Egypt's aggressive economic development program.
 

1.04. Following the signing of the Grant Agreement, a ccnsultant, 
Gilbert Associates, was selected to provide engineering, engineering 
administration and construction monitoring services in support of 
EEA.
 

1.05 Based upon the detailed preliminary design of the plant and
 
construction cost estimates prepared by Gilbert Associates, EEA
 
requested $42 million additional funding for the project. The
 
Administrator approved an Amendment to the Grant Authorization on 
September 23, 1977 and the Grant Agreement was amended September 30,
 
1977 to provide an additional $42 million. General Electric Company
 
was selected on March 20, 1979 to design, furnish, install, test, 
and start-up, on a turnkey contract, a two-unit, 300MW steam power 
plant. Fhe contract was signed April 17, 1979 and the L/Comm was 
issued June 27, 1919. Construction has proceeded on schedule with 
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the initial operation of the first unit in the first quarter of 1983
 
and the second unit scheduled for startup in the third quarter of 
1983. 

1.06 On March 9 1981, EEA concluded negotiations with General 
Electric and signed a turnkey contract which provided for a third 
150 MW generating unit, duplicating units 1 and 2, bringing the
 
plant capacity to 450 MW. The General Electric contract was funded
 
by the U.S. Export-Import (EXIM) Bank and Citibank. EEA had
 
previously requested that the consultant services provided by
 
Gilbert Associates on units 1 and 2 and funded under the A.I.D.
 
Grant be extended to include engineering, engineering administration
 
and construction monitoring services for unit 3. The A.I.D.
 
Administrator approved a waiver of the A.I.D. procurement

regulations and approved amending the Gilbert Associates contract
 
for units 1 and 2 to include the engineering and construction
 
monitoring services for unit 3. The Gilbert Associates contract was
 
amended. Civil work associated with Unit 3 started inmid-1981.
 

1.07 Tne project forms part of the U.S. assistance for the
 
strengthening of the electric power infrastructure in Egypt.
 
A large portion of AID's program in Egypt is concentrated in the
 
electric power sector. InFY 75, a $30 million Grant (No. 263-0001)
 
was provided to finance power distribution equipment for the
 
rehabilitation and reconstruction of the Suez Canal area. In FYs 76
 
and 17, a $141 million Grant (No. 263-0009) was provided for the
 
construction of a 300 MW thermal plant at Ismailia (Abu Sultan) on
 
the Great Bitter Lake in the Suez Canal area and a $69 million Loan
 
(No. 263-K-032) was provided for the construction of a 120 MW gas
 
turbine generator plant at Helwan and a 180 MW gas turbine generator

plant near the city of Talkhu. InFYs 76 and 78, a $41 million Loan
 
(No. 263-K-033) and in FY 80 d $2.5 million Grant (No. 263-0023) was
 
provided for the construction and installation of a National Energy
 
Control Center, an on-line computer system which will monitor and
 
control the Egyptian Unified Power Systems (UPS). In FYs 77 and 78,
 
a $46 million Loan (No. 263-K-043) and in FY 80, a $10 million Grant
 
(No. 263-0033) were provided to finance engineering services and to
 
procure distribution equipment for the rehabilitation and expansion
 
of electric distribution systems in Cairo, Alexandria, Beni Suef and
 
Shibin El-Kom. In FYs 79 arid 81, a $190 million Grant (No.
 
263-0030) was provided for engineering and major equipment for the
 
900 MW Shoubrah El Kheima Thermal Power Plant. In FY 81, AID
 
provided a $14 million Loan (No. 263-K-038) to assist in financing
 
two (2)Kaplan turbine runners as part of the Aswan II project. In
 
FYs 80 and 82, a $5.4 million Grant (No. 263-06U and 0603) from CIP
 
funds was provided to partially fund a turnkey installation of a
 
25 MW Gas Turbine at Abu Qir. In FY 82, a $8.4 million Grant (No.
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263-0603) from CIP funds was provided to partially fund the turnkey 

installation of 3-33 MW Gas Turbines at Siouf and 8-25 MW Gas 

Turbines at Mahmoudia. In FY 82, AID provided a $85 million Grant
 

(No. 263-0160) for the Rehabilitation and Modernization of the Aswan
 

High Dam Hydroelectric Power Station.
 

1.08 Recent studies of demand and energy requirements reveal a
 

serious deficit in power generating capacity exists which, if not
 

corrected, could seriously affect the economic development of Egypt.
 

this serious deficit in power generating capacity,1.09 To meet 
has requestedthe Government of the Arab Republic of Egypt (GOE) 

assistance to finance the foreign exchange cost for the design and
 

construction of a fourth 150 MW generating at the Ismailia Thermal 

Power Plant.
 

1.10 General Electric has proposed the addition of a fourth 

150 MW gener.ting unit duplicating units 1, 2 and 3, The proposed 
unit would fully utilize the remaining site and co,;von facilities 
and would require a minimum of plant service facility expansion. To 

a maximum cost benefit thru installation of this fourthachieve 

unit, the construction personnel completing the civil work for 

unit 3 should be utilized without interruption on the construction 
bework on unit 4 and the consultant services contract should 

amended to include services for unit 4.
 

1.11 	 The total foreign exchange cost of this project Amendment 
currency needs, currentlyis estimated at $109 million. All local 

be provided by the GOE.estimated at LE 25.5 ($30.4) million will 
The AIP Grant will be reloaned to the Egyptian Electricity Authority 
on terms satisfactory to AID.
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I. LOAD-ENERGY FORECAST/CAPACITY ADDITION PROGRAM AND ALTERNATIVES
 

A. Load and Energy Forecast
 

2.01 The peak load and energy forecasts included in the original
Ismailia Project Paper were based on studies by Sanderson & Porter 
in November 1975. The long range forecast was based upon experience
in other developing countries. A high initial growth rate of peak
load and energy consumption was expected due to economic policy

changes. The high load factors experienced during the period 1964
 
through 1972 had been projected to increase substantially through

the forecast period and should have Lten subjected to more critical
 
review since the forecast load factors were inordinately high.

Actual load growth in 1975 and 1976 confirmed that while the load 
forecast had been understated, the enprgy forecast had been
 
overstated.
 

2.02 In 1976-1977, Sanderson & Porter, working under 
 a
 
UNDP-funded Power Sector 
Survey, undertook a more comprehensive

review of the load and energy forecasting procedures and techniques

utilized by EEA. Experience had shown that new large industrial

loads had experienced delay and that the five-year plans of the 
various ministries were optimistic. A revised peak load and energy

forecast, incorporating the anticipated slippage in industrial load
growth, was developed and was incorporated in the Ismailia Project
Paper Amendment of September 1977. This forecast was the basis of
later decisions to install 3-300 14W generating units at the Shoubra 
El Kheima Thermal Power Station.
 

2.03 While the forecasting techniques developed and used in the

Project Paper Amendment were far superior to the previous forecast,
experience has shown that the forecast has understated actual peak

load growth. On the other hand, the energy forecast has
 
demonstrated remarkable accuracy through the years.
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2.04 Electric utility experience in analyzing growth patterns
 
has indicated that energy requirements are more accurately forecast 
than peak load. Peak loads are a function of the coincidence of 
both planned and random factors as well as the human reactions to 
these factors. These factors include variables such as weather, 
seasons, public activites, and industrial work patterns. Energy
 
usage, on the other hand, is an integration of human reactions to 
all these factors over a period of time and, therefore, reflects a 
condition that is more stable. For planning purposes, the 
capriciousness of the peak load is recognized and the reasonableness 
of the peak load forecast may be tested by applying the system load 
factor to the energy forecast.
 

2.05 The system annual load factor, the ratio of the average 
megawatts supplied over a year to the peak or maximiium load in 
megawatts occurring in the year is a significant characteristic of
 
an electric power system . The load factor is characterized by 
relative insensitivity to those factors which could cause major 
variation in peak demand.
 

2.06 EEA has continued to develop their load forecasting 
methodology. The EEA projections of electricity demand have 
traditionally been based on the GOE targets for industrial
 
expansion. Even though these targets have been optimistic and
 
seldom met, the electricity demand has exceeded the forecast due to 
the addition of new customers and growth in existing loads. The 
present forecast, Annex E, is based upon distributivi company and 
zone forecasts and major customer interviews and incorporates 
judgement on new load additions. While indicating a near doubling 
of load over the next six years, the forecast does include a future 
slowdown in peak demand and energy growth in the late 1980's and 
early 1990's, along witn a stable system load factor in the range of 
66% to 65% - a more realistic forecast. 

2.07 In EEA's most recent forecast peak loads for the years 1983
 
to 1990 are projected to be 1b% to 27% higher than previously
 
forecast in 19/7 and are !jmmarized in Table 1.
 



TABLE I
 

COMPARISON OF PEAK LOAD FORECASTS
 

YEAR 1977 PP AMENDMENT 1983 PP AMENDMENT PERCENT INCREASE
 

1983 4028 4800 19
 
1984 4578 5500 22
 
1985 5045 b300 25
 
1986 5527 7000 27
 
1987 6066 7550 24
 
1988 6629 8050 21
 
1989 7221 8650 20
 
1990 7834 9260 18
 

8. CAPACITY ADDITION PROGRAM AND ALTERNATIVES
 

2.08 The development of the installed generating capacity, the 
maximum demand and installed (nameplate, reserves from 1952 through 
1982 are suirinarized in Annex F.
 

2.U9 Tne total i'istalled generating capacity at the end of 19U2 
was 51JU MW. The capacitj of the hydro plants was 2,445 MW or 
48 percent, the thermal plants 1b/4 MW or 32 percent and gas turbine 
plants lull MW or 20 percent. The total nameplate rating, however, 
gives a highiy exaggerated value; available capacity from the ur its 
is normally about 4,400 MW. Annex GI lists the existing generatIng 
plants by zone, type of generation and show both nameplate capacity 
and available capacity.
 

2.10 To meet the peak load and energy requirements of the 
Unified Power System, LEA Is proceeding with a capacity addition 
program to add 2,930 MW of Steam Turbine, (0is lurbine and Hlydro 
generation over the 4-year period 198J thtru 198b. The Capacity 
Addition Program is suirrrized in Annex 1I. In addition, a 
comprehensive program to rehabilitate generating units, thereby 
recovering substantial generating capacity, is nearing conpletion. 
The rehabilitation program Is sunnarized In Annex I. Upon
completion of the rehabilitation program In 198J, some 24/ MW of 
capacity will have been recovered. The capacity margins resulting 
from the load forecast and capacity addition program never exceed Q2 
percent and by 198b are essentially non-existent. An analysis of 
the Load-Capacity Situation Is surmrnrlzed In Annex J. 

2.11 LEA's capacity planning criteria presently provides that 
Capacity additions must be planned to eniure that the total 
generating capacity available shall exceed the forecast annual peak 
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load by a margin of 15 percent. This reserve capacity criteria is 
the absolute minimum conceivable for planning of facilities and for
 
the EEA system an available reserve margin of 20 to 25 percent would
 
be more appropriate.
 

2.12 EEA is evaluating a number of alternatives (Annex K) to
 
provide additional generating capacity reserves and thereby improve 
the reliability of the Unified Power System.
 

2.13 EEA has in the past and may in the future resort to the 
installation of Gas Turbines to eliminate imnninent capacity
 
deficiencies accepting their high operating costs for t'" advantage 
of their short installation time. Gas Turbines have irilerent high 
operating costs and are intended for use as "peaking"'!


"base load"
generation. EEA is presently operating Gas Turbines as 

generation until base load steam turbine generators can be placed in 
service. EEA is reviewing a proposal to convert the AID-financed 
1 'kha Gas Turbine Plant to a combined Cycle Plant gaininn an 
additional 90 MW of generating capacity. The earliest the Combined 
Cycle Plant could deliver energy to the Unified Power System would 
be 30 months after the effective date of a contract. On the Unified
 
Power System, Gas Turbines are no longer an appropriate irvestmert
 
due to the abundant low cost peaking capacity available in the hydro
 
resources at the High Dam and Aswan Dam. Figure 1 illustrates the 
utilization of the various types of generating capacity 'o meet the
 
energy requirements of the electric utility. Gas Turbi...s should 
only be a capacity alternative where no other capacity alternative 
is available.
 

I/ Peaking Capacity consists of the capacity operated to meet the peak 
load and is last to be loaded due to high heat rates, low efficiency, 
and is generally operated less than 25 percent of available operating 
time. Hydro Capacity operated to meet daily irrigation requirements 
and scheduled to noerate during the peak load period is also 
considered peaking capacity. 

Intermediate Capacity consists of capacity operated to meet the daily 
load fluctuatioins and is loaded next in order above "Base Load 
Capacity" and is generally operated less than 60 percent of available 
operating time. 

Base Load Capacity consists of the capacity in the loading order 
which is first loaded and last to be un.oaded due to its high 
efficiency (low heat rate) and would include hydro capacity. Base
 
Load Capacity is operated continuously at its maximum rating and is
 
seldom subjected to load following operations.
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2.14 A second alternative is to rehabilitate generating capacity
 
which, due to turbine or boiler condition, is unable to operate at
 
design capacity. EEA has taken action to rehabilitate capacity at
 
Cairo West, El Tebbin, Cairo South, Cairo North and Siouf Power
 
Stations and is actively pursuing rehabilitation of other power
 
stations. The capacity to be recovered through 1983 is estimated at
 
247 MW.
 

2.15 A third alternative is to encourage conservation by
 
customers. One means of conservation is through tariff adjustments
 
which indirectly encourages customers to consciously adjust their
 
consumption habits to reduce their electric bill. Recent tariff
 
increases in low, medium and high voltage customer classifications
 
are important and positive steps to a more realistic pricing
 
mechanism. However, they are not believed to be of sufficient
 
magnitude by themselves to encourage customer conservation at this
 
time. Contemplated tariff increases in the High Voltage customer
 
classes could encourage conservation. Nevertheless, at this early
 
stage in tariff increases, the long-term effect of tariffs on
 
customer consumption cannot be reliably predicted because tariff
 
adjustments take considerable time to work through the system to 
influence consumer behavior even if tariffs are raised to optimum 
levels.
 

2.16 Other alternatives would include installation of Low Head
 
Hydro Generating Units on the Nile. While studies have identified
 
approximately 500 MW of Hydro capacity potential at existing or
 
contemplated barrages along the Nile, only projects that would
 
provide some 200 MW of hydro capacity are currently being
 
contemplated. However, studies of the barrage structures and
 
engineering of the power house installation, followed by
 
construction, would require 4 to 7 years and is, therefore, not a
 
viable alternative to correct the existing capacity deficiency.
 

2.18 The remaining alternatives to alleviate the capacity 
deficiency involve the installation of base load steam turbine 
generation in the size range of 150 MW to 300 MW, either at new 
sites or at existing power stations. The decision to develop a new
 
site would require the selection of an architect/engineer to perform
 
the feasibility studies associated with site selection, unit sizing,
 
fuel selection and transmission facilities; selection of a
 
consultant to provide engineering and construction monitoring
 
services, specification preparation and negotiation of equipment and
 
construction contracts. This initial phase would require 3 years.
 
Site development, construction and start-up of the first unit would
 
require an additional 4 years. EEA has initiated feasibility
 
studies in 1983 for a 1,200 MW power station in the Sinai and plans
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to initiate similar studies for two other 1,200 MW power stations,
 
Quraymat and Sidi Krier, in late 1983 and early 1984 but due to the
 
engineering and construction time requirements, these plants would
 
not be delivering initial generation to the UPS before 1990.
 

2.19 The installation of a steam turbine generator at an
 
existing plant site would minimize the length of the
 
pre-construction period. Additional time saving in engineering
 
design and equipment specification could be achieved if the unit
 
would duplicate an existing installation. Maximum benefits could be
 
achieved if mobilization time and expense could be ninimized by the
 
phased construction of the unit at a plant site under construction.
 
Of the existing sites, either developed or under development, only
 
the site of the new Suez Thermal Power Station being developed by a
 
German/Austrian consortium and the Ismailia site being developed
 
through AID funding, are considered expandable, and only the
 
Ismailia site possesses the unique features that would permit
 
duplication of a major generating unit utilizing an existing skilled
 
work force with the new unit in commercial operation in less than
 
3 years following a contract. Construction of Ismailia Units 1, 2
 
and 3 is presently at the stage where construction of the additional
 
unit could be integrated into the overall site construction program
 
to achieve significant overall project economics.
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III. THE PROJECT
 

A. General
 

3.01 The project is basically as described in the original 
Project Paper of May 1976, and the Amended Project Paper of 
September 1977. The proposed Amendnent now provides for engineering
and construction of 450 MW (an additional 150 MW of generating 
capacity is being funded by the Exim Bank) of generating capacity 
and consultant services as part of the overall 600 MW of generating 
capacity. The fourth Unit will consist of a nominal 150 megawatt 
reheat turbine-generator with associated boiler, condensing and 
feedwater heating systems, plus ancillary mechanical and electrical 
auxiliary supporting systems, all duplicating the equipment and 
systems provided for Units I and Z., 

3.02 The additional AID Grant assistan+ce will finance:
 

a. 	 The foreign exchange costs for consilting engineering 
services for the fourth 150 MW generating -mit. 

b. 	 Th foreign cxtnange costs of a turnkey contract for the 
design, engineering, equipment, construction and related
 
start-up services for the fourth 150 MW generating uiit.
 

c. 	The foreign exchange costs for plant Operation and
 
Maintenance training of the plant staff.
 

d. 	The foreign exchange costs for extended consulting
 
engineering services for completion of units 1, 2 and 3.
 

e. 	The foreign exchange costs for plant additions to attain 
optimum perforri1nce. 

B. Purpose
 

3.03 The purpose of the project is to augment the electricity 
generating capacity of EEA to meet increasing energy requirements of 
consumers throughout Egypt.
 

3.04 The fourth 150 MW generating unit will be a duplicate of 
Units I and 2. Duplication will minimize the need to design major
items of plant equipment and will thereby shorten the procurement 
and manufacturing time and result in operation of the fourth unic 
considerably sooner than would otherwise be possible.
 



C. Cost Estimate
 

3.05 A cost estimate for the construction of a fourth 150 MW 
generating unit at Ismailia Thermal Power Station has been prepared
 
by Gilbert/Comonwealth (GAI). The GAI cost estimate based upon
 
contract execution in October 1983 and Commercial Operation by mid 
1986 is $92.5 million and LE 23.6 million ($28.1 million). The
 
industry standard acceptable level of accuracy for fossil plant cost
 
estimating is minus five percent and plus thirty-five percent. 
Based on available data in-house, GAI estimates that the level of 
accuracy range has been reduced to a point closer to plus or minus 
five precent due to design and construction similarities between the
 
units. The GE contract price will be negotiated with EEA assisted
 
by GA.
 

3.06 The preliminary cost estimate of $5.8 million and
 
LE 600,000 for consultant engineering services by GAI provides for
 
construction scheduling and engineering and construction monitoring
 
throughout the manufacture and construction of the fourth generating
 
unit. The estimate is based on the current monthly billing rate for
 
GAI services with reimbursement for the actual cost of GAI services.
 

3.07 GAI has prepared a preliminary cost estimate of
 
$1.9 million and LE 320,000 for extended consultant services
 
associated with units 1, 2 and 3. These additional services are
 
required due to the nine (9) month delay in the commerical operation
 
of unit 1 and projected nine (9) month delays in the commerical 
operation of units 2 and 3. The preliminary cost estimate is based 
on the current monthly billing rate for GAI services with 
reimbursement for actual costs for the services provided. 

3.08 GAI has prepared a preliminary cost estimate of
 
$2.3 million and LE 246,000 for Operator and Maintenance training of
 
the plant staff for a two (2) year period commencing with the 
commerical operation of unit 1. This training is essential for the 
safe and reliable operation of the plant and supplements the
 
previous training. This training is required due to the lack of
 
effective hands-on experience gained in the previous training
 
program and the lack of in-depth experience of EEA's plant staff. 
The cost of the 0 & M training was confirmed by competitive cost 
proposals for this training.
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3.09 GAI has prepared a preliminary cost estimate of 
$1.8 million ard LE 32,00 for plant enhancements requested by EEA. 
These enhanceme, ; include additions to the turbine lubricating oil 
system; additiona& instrumentation, controls and control room 
monitors; additions to the station grounding system and addition of 
a fuel tark condensate disposal system. All EEA requests for plant 
enhancements will be carefully reviewed by GAI and USAID with only 
those requests considered essential for the safe operation of the 
plant being approved. 

3.10 The project cost estimate are summarized in fable 2.
 

TABLE 2
 
SUMMARY OF COST ESTIMATES
 

"(UO.S. US -

FOREIGN LOCAL TOTAL
 

a. Consultant Services 5,800 700 6,500
 

b. Turnkey Contractor 92,500 28,100 120,600
 

c. Contingency 4,700 1,000 5,700
 

SUB-TOTAL UNIT 4 103,000 29,800 132,800
 

d. Complete Unit 1, 2, 3 6,000 600 6,600
 

Project Cost 109,000 3U,400 139,400
 

D. Section 611(a) Requirements
 

3.11 It is the conclusion of the Project Committee that the 
requirements of Section 611(a) of the Fo'eign As stance Act of 
1961, as amendeC, have been satisfied. The projec.- is based upon 
sound engineering analysis initially performed by Sanderson &
 
Porter, Inc., and reviewed and confirmed by Gilbert/Commonwealth, 
the Consulting Engineer for the project. The Mission has reviewed 
the proposals for engineering and other plans and finds them to be 
acceptable and has reviewed the estimated costs and finds them to be
 
reasonably firm within the meaning of the statutory requirements.
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IV. TECHNICAL ANALYSIS
 

A. Physical Plant
 

4.01 The project is basically the same as described in the
 
.original and amended Project 2apers of May 1976 and September 1977 
except that the scope now provides for AID-funded construction of a 
450 MW plant rather than a 300 MW plant. Non-AID funding was 
obtained for the constructio., of one additional 150 MW unit and 
AID-funded the engineering and construction monitoring services of 
EEA's Consulting Engineer. 

4.02 The Unit 4 turbine-qenerator together with its accessories, 
condenser, pumps, feedwater heaters, etc. will be physically located 
in an extension, to the west, of the existing enclosed turbine room 
hall containing Units 1, 2 and 3. A single unit-sized control room 
will be located at the eastern end of the Unit 4 turbine hall as an 
expansion of the Unit 3 control room. 

4.03 The unit will have a once-through condenser cooling water
 
system, with cooling water taken from the Great Bitter Lake by
 
vertical pumps in a circulating water intake structire located to
 
the north of the existing intake. The circ'lating water intake and
 
discharge structures for Unit 4 will follow the existing principles
 
of design. Prefabricated concrete pipe will be used for the
 
circulating water supply and discharge lines, rather than
 
cast-in-place concrete box culvers. The supply pipe will be run
 
horizontally from the intake structure to the condenser.
 

4.04 To accommodate the expansion of the intake pump heuse, the
 
fuel gas metering station slab is being reoriented so that the major
 
axis will lie east/west rather than north/south.
 

4.05 The steam generatu will be a Mazout oil and natural gas
 
fired unit similar to the boiier! for Units 1, 2 and 3. The steam
 
generator will be an outdoor, balan:ed draft, reheat-type unit. The
 
steam generator auxiliaries, fans, !tc., will be installed outdoors.
 

4.06 The vacant fourth bay of the 220 KV switchyard will be
 
completed to provide for onf of the two (2) new outgoing
 
transmission lines and for the incoming circuit from the Unit 4
 
,enerator step-up transformer, following the present

breaker-and-a-half' scheme. Provision for the second new outgoing 

transmission line will be made by completing existing bay six of the 
swi tchyard. 
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4.07 The switchyard arrangement will result in complete
 
utilization of the present six (6) oay yard. It also provides for 
adequate electrical clearances in the several strain bus extensions
 
between the switchyard and the north wall of the turbine hall.
 

4.08 In utilizing the fourth bay to connect the Unit 4 generator 
step-up transformer, two (2) angle structures will be included to 
permit the Unit 4 circuit to pass from bay 4 across the circuits to 
generator 3 and to the Units 3 and 4 start-up transformer, while 
maintaining necessary clearances.
 

4.09 The dc system will be interconne,ted between Units 3 and 4 
in the same manner as the interconnection between Units 1 and 2. 

4.10 The existing natural gas supply line for Units 1, 2 and 3 
is adequate to accomuodate the requirements of Unit 4. 

4.11 No additional Mazout storage tanks will be provided with 
Unit 4. The existing oil storage capacity is adequate for the 
consumption of four units operating at maximum continuous rating 
24 hours per day for approximately 24 days. 

4.12 A Mazout day tank is included for Unit 4. oil will be 
supplied from the existing storage tanks to the new day tank through 
a comnon lieader utilizing the same oil transfer pumps provided for 
Units 1, 2 and 3. Light oil will be supplied from the oil tank 
provided for Units 1, 2 and 3. 

4.13 The existing Mazout oil supply headers are adequate in
 
capacity necessary to serve 4 units.
 

4.14 The existing water treatment building will be expanded to 
accommodate additional tanks to serve Unit 4. 

4.15 Existing service building, warehouse, machine shop foundry,
 
fire pump house, oil storage shed and garage as designed for
 
Units 1, 2 and 3 will be adequate to service Unit 4 requirements, 
and will not be modified.
 

4.16 The two auxiliary boilers provided for Units 1 and 2 will 
be interconnected so that start-up steam requirements can be 
provided for Unit 4. 

4.17 The existing switchyard control building will be expdnded 
to accommodate additional electrical equipment and panels to service 
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Unit 4 and the two 21J KV lines to the 10th of Ramadan City.
 

4.18 Minimal additional spare parts will be required since the
 
spare parts for Units 1 and 2 will be available to meet the needs of
 
Unit 4.
 

4.19 Training programs for twenty (20) EEA operations,
 
maintenance and chemical personnel were included in the GE turnkey
 
contract for Units 1 and 2. This training consisted of three
 
stages: formal classroom training in Egypt, training and
 
familiarization in the United States in plants operationally similar
 
to the Ismailia Plant, and on-the-job training at the Ismailia Plant 
site. The personnel trained thru these programs were to form the 
nucleus of the staff for Units 1 and 2 and would in addition assist 
in training programs for the remainder of the plant staff. The 
timing of unit commercial operation spread over 3 years would allow 
the continued development of operating staff on-the-job utilizing 
all of the training manuals, video tapes and other plant training 
aids. A formal training program for the expanded staff resulting 
from unit 4 isnot contemplated. 

4.20 The training and familiarization in the United States was
 
only partially effective since major U.S. plants did not permit
 
hands-on training of non-U.S. personnel and the EEA trainees did not
 
get experience operating power plants as sophisticated as Abu Sultan
 
and its common plant facilities. In addition, EEA has not retained
 
many of the operators exposed to this training. To effectively
 
operate the plant with trained plant staff, EEA will utilize U.S.
 
expatriates to supervise and train their power plant personnel in
 
the operation and maintenance of Unit 1. This training will permit
 
the plant to begin commercial operations as scheduled by overcoming
 
the deficiencies in EEA personnel training and experience.
 

B. Cost
 

4.21 In August 1982 GAI prepared a conceptual cost estimate for
 
a fourth unit at Ismailia similar .in design to Units 1 and 2 to
 
provide a reference for contract negotiations with GE (Annex N).
 
The industry standard acceptable level of accuracy for fossil plant
 
cost estimating is minus five percent and plus thirty-five percent.
 
Based on available data in-house, GAI felt that the range of
 
estimate accuracy had been reduced to a point closer to plus or
 
minus five percent due to design and construction similarities
 
between the units. The GAI estimated cost represented the midpoint
 
of the plus or minus five percent range.
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4.22 The Turnkey Contract concept for the construction of 
unit 4, in which the contractor is solely responsible for the design 
of the plant addition precludes the development of a conventional 
construction cost estimate by GAL. The GAI conceptual cost estimate 
based on current competitively bid equipment prices, civil works 
costs based on material quantities of similar plants and current 
labor rates and GAI's familiarity with site development and
 
potential construction interferences posed by the conmerical
 
operation of units 1 and 2 and approaching completion of unit 3 does
 
result in a cost estimate approaching the quality of a construction
 
cost estimate.
 

4.23 The GAI budgetary cost estimate was based on conceptual
 
cost estimate techniques for two reasons: first, because GAI did not
 
have the necessary detail design information available that is
 
required to perform a construction cost estimate, and; second,
 
because there was insufficient time available to perform a detailed
 
construction cost estimate. It should be noted that the performance
 
of a detailed construction cost estimate requires review of detail
 
design drawings to perform material quantity take-offs and, in
 
essence, initial design of the new unit. An estimate of this type
 
could require 4,000 to 5,000 man-days of effort and could incur
 
costs of a magnitude comparable to the cost of preparing a formal
 
turnkey bid. This was neither feasible nor justifiable at that
 
stage at project development.
 

4.24 GAI's conceptual cost estimate was prepared using standard
 
industry procedures, which consist of using representative values
 
for all costs and quantities based upon the assumption that when an
 
appropriate level of contingency was included, variations in
 
individual item estimates would, in effect, average out in the total
 
estimated cost. Contingency, in this case, was representative of
 
indeterminite costs that were expected to be incurred by a
 
contractor but cannot necessarily be predetermined or specifically
 
quantified. Generic examples of this type of cost are fluctations
 
in labor rates, actual material cost and freight escalation,
 
benefits and premiums paid to contractor's expatriate employees, and
 
most importantly construction interferences. In the case of
 
Ismailia Unit 4, construction interferences are clearly the largest
 
and most important example of an indeterminite cost. This
 
complication is further compounded by the fact that the extent and
 
magnitude of this cost of construction interferences must
 
necessarily vary depending upon whether the current on site
 
Contractor or a new and different Contractor is selected to perform
 
the work.
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4.25 Contingency, when used as representative of indeterminite 
costs in a plant cost estimate, is intended to cover actual costs 
incurred by the contractor in the performance of the Contract. It 
is not intended to include funds for out of scope efforts nor 
contractor claims. Therefore, it must be noted that GAI's Unit 4
 
conceptual estimate of August 19, 1982 was prepared utilizing a
 
summary of indirect costs which included both an escalation factor 
and a contingency. The contingency was intended to cover
 
discrepancies between estimated and actual escalation, an allowance 
for indeterminite construction interferences, and the other generic
 
examples noted above. It should further be noted that the format 
utilized for GAI's conceptual estimate for Unit 4 exactly duplicated
 
the format utilized for the original Unit 1 & 2 plant cost estimate 
submitted to EEA and AID in 1977.
 

4.26 In addition to the above, GAI's conceptual cost estimate 
included equipment prices quoted by vendors. Considering the firm 
material and equipment prices utilized, as augmented by escalation 
and contingency factors, and GAI's qualified estimates for labor and 
other indirect costs, it was GAI's opinion that their conceptual
 
cost estimate was sufficient for budgetary purposes, and would be a 
valuable tool in either negotiated contract price discussions or
 
competitive bid price evaluations.
 

4.27 In response to a further request from EEA in October 1982
 
GAI also prepared a report (Annex 0) which supplemented their
 
conceptual cost estimate by comparing the GAI Unit 4 estimate to the
 
EEA/GE Unit 3 prime Contract. The report was submitted to the EEA
 
on October 29, 1982. This comparison (Table 3) was performed by
 
establishing scope differences between Unit 3 and Unit 4, and
 
estimating the associated costs. The estimated cost of the scope 
differences was added to the Unit 3 Contract price resulting in a 
common material and equipment base. This common base was subtracted
 
from the GAI Unit 4 estimate to determine the difference in price
 
due to escalation. Tne resultant escalation factors for Dollars of 
20.2%, in essence represents 7.6% per annum compounded and for
 
Egyptian Pounds of 49.5%, which in essence represents 17.4% per 
annum compounded.
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TABLE 3 

COMPARISON OF UNIT 4 ESTIMATE TO 
UA-NE UNIT 3 CONTRACT PRIM' 

U.S. DOLLARS EGYPTIAN POUNDS 

Unit 3 Prime Contract Price $Sb,491,430 LE 6,999.000 

Increased Scope Difference
 
Estimate 16805100 1.165,300
 

Common Material and Equipment
 
sale $71 ,dfb,630 LE 8,1b4,300
 

G/C Conceptual Unit 4 Estimate $86,724,900 LE 12,202,800
 

Common Material and Equipment

Bale (71,296,630) 8,164,300)
 

Difference InCost (Escalation) $14,428,270 LE 4,038,500
 

Escalation Per(entage Derivation $14,428,270 w20.2% LE 4,038,000 -49.5%
 
(Mirch 1980 to September 1982) LL 80154,300
 

Derived Annual Escalation 7.6% 17.4%
 
4.28 With the July 1983 AID decision to finance Unit 4, GAI has 
reviewed and revised their 1982 conceptual cost estimate considering
the one year delay in the scheduled project start date. The GAI 
revised cost estimate is included in Annex P. GAI obtained current 
vendor matrtial and equipment prices and reestimate the total prime
contract price based upon current site conditions, escalation rates,
and other pertinent factors which reasonably could affect the cost 
of an additional unit. GA! obtained current price quotations from 
all major equipment suppliers, and determined the overall estimated 
cost of material and equipment. The GAI review of the 1982
 
conceptual estimate resulted in an estimate cost to construct
 
Ismal lia Unit 4 of $92,463,300 and LE 22,983,100.
 

4,29 USAID has performed a cost comparison of the GAI conceptual
coat estimate for Unit 4 to the equivalent cost for Ismailia Unit 1 
(Annex Q). The equivalent cost for Ismailia Unit 1 was derived from 
tne Ismai 1f Units 1 and 2 contract cost based on engineering
Judgment that 25% of the U.S. Dollar cost and 3U% of the Egyptian
Pound cost were for site development, site 
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engineering mobilization and site facilities required regardless of 
the number of units on the sitr. The derived cost of Unit 1 is 
estimated to be $77,876.000 anu LE 10,091,000. The GAl conceptual 
cost estimated for Ismailia Unit 4 including site related and 
negotiated benefits (excluding transmission, fuel pipe lines and 
spare parts) is $111,078,300 and L.E. 29,843,100. Having both Unit
 
1 and Unit 4 on a common base, (single unit installed on a new site) 
the resultant escalation for U.S. Dollars of 42.b% and for Egyptian 
Pound of 195% in essence represent U.S. Dollar escalation of 8.2%
 
per annum and Egyptian Pound escalation of 17.2% per annum over the
 
period March 1979 to September 1983. The derived escalation rates 
compare favorably with government indices for both U.S. and Egyptian 
manufacturing and construction cost escalation. It is our judgment
 
that the GAI conceptual cost estimate, when comparec to the
 
equivalent cost for Unit I is reasonable and does provile a firm 
basis from which to negotiate a Turnkey Contract wlth GE.
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V. FINANCIAL ANALYSIS
 

A. General
 

5.01 EEA is an operational organization within the Ministry of
 
Electricity and Energy, and its finances form a part of, and are
 
comingled with the Ministry's. As such, EEA's financial statements
 
are essentially a listing of cash flow transactions th&t have
 
occured during one year, although it does own e"sets, has incurred
 
liabilities and has a stated capital.
 

5.02 Since its form.tion in 1976, EEA has prepared its own
 
annual budget and 5-year plans which are submitted through the
 
Ministry of Electricity and Energy for approval by GOE. With the
 
formr.tion of Distribution Companies, EEA's budget is prepared
 
separately from those of the Distribution Companies. EEA's 5-year
 
plan is updated annually. Inclusion of a project in the 5-year plan
 
represents the GOE's approval and agreement to commit funds over the
 
5-year period without prescribing specific amounts for each year of
 
the plan.
 

5.03 The most recent income statement and balance sheets
 
prepared by EEA for FY 80/81 and 81/82 show that EEA earned a modest
 
LE 5 million in FY 80/81 but lost nearly LE 1 million in FY 81/82.
 
These results have produced rates of return, bised on revalued
 
assets of less than 1% in FY 80/81 and a negative return in FY
 
81/82. Estimates for future years refect an improvement in net
 
income as a result of the recent tariff increases which are
 
estimated to increase revenues by LE 25 million annually. EEA
 
forecasts an improved rate of return in future years ranging from
 
2.5% in FY 82/83 to 3.7% in FY 84/8S.
 

5.U4 EEA has always had difficulties in collecting its
 
electricity supply bills from entities in the public sector such as 
Municipalities, Public Utilities, Government buildings and
 
Government industrial companies. Failure to pay is often the result
 
of a genuine lack of funds due to the prices of their goods and
 
services being controlled by the GOE at uneconomic levels. Over the
 
past several years, EEA and the GOE have worked to reduce the 
accounts receivable to a more manageable level and as of March 
31, 1983 the accounts receivable were equivalent to 3.9 months of
 
sales with the accounts receivable from Very-High Voltage customers
 
equivalent to 2.7 months of sales.
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5.05 	 EEA's debt service coverage has seldom been above 1 and in 
years has been below 1 reflecting a tight liquidityrecent 


With the recent series of rate increases to all customer
position. 

classes, there should be a modest improvement in EEA's debt service
 

coverage.
 

5.06 The condition of EEA's debt/equity ratio, described in
 

earlier papers, has not altered. Continuing large disbursements are
 

required by EEA for plant expansions to meet basic energy needs
 

associated with industrial and social/economic development.
 

to all
5.07 Recent electricity tariff increases have been made 

from the 	 System. While
classes of customers served Unified Power 


these increases are a significant first step to move these prices
 
towards eiectricity pricing at the international value and to
 

increasing revenue to EEA, other improvements to EEA's capital
 
EEA to 	meet its
structure and fiscal systems will be needed for 


energy expansion requirements and maintain adequate levels of
 
revenues for operating expenses and debt service obligations. These
 

and EEA by both the
improvements have been discussed with 	the GOE 

World Bank and A.I.D. over the past year recognizing that political
 
factors influence both the timing and magnitude of tariff
 

increases. Nevertheless, the GOE recognizes the importance of and
 
need for gradual price increases in electricity and energy.
 

5.08 	 The World Bank recently completed a mission to Egypt to
 
Their report, when completed,
assess to financial status of EEA. 


will provide additional financial data and analysis.
 

B. Source of Funds
 

5.09 	 The funding required to construct Unit 4 and finance the
 
1, 2 and 3 will be provided
additional services to complete Units 


according to the following plan:
 

TABLE 4
 

FINANCIAL PLAN
 

$109,000,000
AID Grant 

GOE Loan or Equity Contribution $ 30,400,000 (LE 25,600,000)
 

Total $139,400,000
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5.10 The U.S. dollar cost of the project will be provided to the
 
r,'.as a Grant with the amount reloaned to the EEA on terms
.7 

sdtisfactory to AID.
 

5.11 The Grant Agreement will contain a Condition Precedent to
 
Disbursement requiring evidence that local currency financing for 
the Amended Project has been budgeted by the GOE and will be
 
available for expenditure by EEA on the Project pursuant to a cost 
estimate made by the consulting engineer and approved by EEA.
 

C. Disbursement Period
 

5.12 Disbursement for construction and installation will extend
 
over four years, from contract signing to commercial operation of 
Unit 4 and completion of the one-year warranty period. The
 
estimated disbursements over the implementation period of the Grant
 
are summarized below:
 

TABLE 5
 

DISBURSEMENT SCHEDULE
 

ESTIMATED ESTIMATED 
YEAR US $ (MILLION) LE (MILLION) 

1983 17.8 2.5 
1984 50.4 11.4 
1985 31.0 8.8 
1986 9.8 2.8 

109.0 25.5 

D. Total Project Funding
 

5.13 The total cost of this amendment is $109 million and 
L.E. 25.5 (U.S. $30.4) million. In terms of major expenditures, 
these costs are as follows:
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TALE 6
 

MAJOR EXPENDITURES
 

A.I.D. $ G.O.E. LE
 

Construction Contract 15.0 16.8
 
Equipment 84.1 7.6
 
Training 2.2 .2
 
Project Administration 7.7 .9
 

Total 109.0 25.5
 

5.14 The Unit 4 construction costs compare favorably with the
 
costs of Units I and 2 which equate to approximately $70 million 
each. The cost of Unit 4 represents a 40% increase during the past
6 years over the costs of these units, which is less than a 6% 
increase per year since 1977. The $103.0 million in costs also 
represents significant cost savings that can be realized by adding 
the power generating unit to an on-going power plant under 
construction. According to GAI and EEA, contructlng Unit 4 as a 
separate plant elsewhere would cost approximately $130 million or 
26% greater than the cost of integrating the unit with the current 
project. A number of financial benefits accrue by utilizing an 
add-on unit approach: existing fuel tanks and fuel pipelines can be 
used as can existing transmission lines; no additional land, rail or 
road facilities are required; existing water treatment facilities 
can be shared; and there is no requirement for separate offices, 
warehouses, and storage sites. 

5.15 The additional costs to complete units 1, 2 and 3 represent
 
initial estimates for extended project administration, training and
 
plant enhancements and will be subject to comprehensive analysis and
 
review before funds are subobligated.
 

5.16 Grant funding under this Amendment will raise total Project
 
funding to $250,000,000 provided by A.I.D. and L.E. 64,000,000 by
 
the GOE, which will also provide in-kind contribution of land, road,
 
fuel pipelines, transmission towers and lines, and other capital.
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VI. ECONOMIC ANALYSIS
 

6.01 Egypt's future economic growth depends on timely
 

development of efficiently-produced electric power. However, it is
 

not possible to estimate the value of the benefits from Ismalia 4
 
Current
strictly on the basi' of incremental tariff revenue. 


tariffs cover only a fraction of the long-runelectricity 
cost of potier in Egypt. The average systemwide tariffincremental 

for EEA, following the nodest rate increases for most users
 
piasters
announced in April/May 1983, amounts to about 1.3 per
 

In 1982, long-run incremental costs of electricity
kilowatt hour. 

(excluding transmission costs) were estimated by an EEA consultant
 

to vary from about 4.5 to about 7.0 piasters per kilowatt hour,
 
Rates paid by most
depending on type of customer and time of usage. 


classes of customers range from 10 percent (Nag Hamadi
 
aluminium-refining) to
alumunium-refining) to 25 percent (Nag Hamadi 


20 percent of their repective long-run incremental costs of supply.
 

Analysis by the World Bank and by consultants to EEA and to
6.02 

the Egyptian General Petroleum Company suggest that a significant 

resources are wasted in uneconomic
fraction of Egypt's energy 

productive activities and in excessive levels of usage by other
 

customers. The uneconomic
industrial, commercial, and residential 

are largely power-intensive industries
productive activities 


(aluminum refining, nitrogen fertilizer, steel) which were conceived
 

to utilize Egypt's once-surplus power from the Aswan High Dam but
 

which now increase the requirements for expensive, thermal-generated
 

power and which yield low or negative value-added, when evaluated at
 

world prices. In recent years energy consumption in the Canal,
 

Delta and Upper Egypt Zones has increased partly due to
 
distribution systems to new
rehabilitation and expansion of the 


and other energy resources
users. However excessive use of power 

to the extreme ongoing
must also be attributed to market reactions 

(See Annex L which has
subsidization of almost all energy products. 


been shown to the GOE.) As a result of these factors, commercial
 
of other developingenergy consumption in Egypt for outstrips that 

countries with comparable levels of development, similar economic 
structure, and similar climate. (See Annex M.)
 

6.03 In lieu of a revenue projection with which to evaluate the
 
to estimate
economic benefits of Ismailia 4, one can attempt 


(including user rents) of the incremental power.
directly the value 

can determine whether Ismailia 4 represents a
In addition, one 


lowest cost facility for providing new power to the EEA system.
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6.04 Direct estimation of the value of incremental power to
 
Egyptian consumers would require a balanced evaluation of the
 
package of efficient and inefficient uses to which the new power
 
will be applied. Since neither centralized government control of
 
power usage by public sector companies nor the rate structure can be
 
assumed to ration out inefficient, low-value users of electricity,
 
high-value users must share (through brownouts and shutdowns) the
 
costs of inadequate future growth in electrical generating capacity
 
of EEA. In order to 3viod the costs associated with future service
 
interruptions, high-value customers of EEA must be assumed to be
 
willing to pay not only the incremental costs of their own
 
electricity consumption but also the ecunomic costs imposed by
 
low-value customers for the latter's concurrent use. Since industry
 
studies elsewhere generally indicate that for most viable users the
 
price-elasticity of demand for power is very low, one can reasonably
 
assume that this willingness-to-pay criterion is satisfied in Egypt.
 

6.05 At an estimated total project cost of $132.6 million, the
 
capital and operating costs of Ismailia 4 compare favorably with
 
capital and operating costs of alternative new generating facilities
 
that might be designed. Operting costs are much lower than for
 
existing thermal generating plants. Only the large plant at
 
Shoubrah El Kheima, where construction is now well advanced, can 
final units costs of operation be expected to be lower than 
Ismailia 4. 

Estimated Capital Estimated Fuel
 
Generating Station cost per installed Cost per Kilowatt
 

Kilowatt of capacity hour2/.__
 

Ismailia 41/ $ 8851/ 2.0 piasters/kwh
 

Shoubra El Kheima $ 746 1.9 piasters/kwh
 

Kerosene fired
 

turbine generators $ 250 10.0 piasters/kwh
 

Current EEA thermal
 

(generating stations) n.a 3.0 piasters/kwh
 

1/ Excluding cost of infrastructure constructed in connection with
 

Ismailia 1, 2 and 3; local currency costs converted at LE .83/$
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6.06 Risks. The major prospective economic risk for Ismailia 4 
would be an abrupt shortfall from expected demand for power. Such a 
shortfall mignt occur if, over a short period, the Government of 
Egypt raised electricity prices by a large fraction of the 
difference between current and world-market levels and if the 
government also acted to reduce or eliminate economic operating 
losses of the KIMA fertilizer and Nag Hamadi aluminum plants. One 
possible scenario might involve a one-third reduction of demand by 
KIMA and Nag Hamadi and a 10 percent price-induced decline in 
electricity consumed by other customers. Given the estimated 
1982/83 level of demand by those customer classes, system power 
demand would fall by 15 percent under this scenario. At prospective 
rates of growth in demand for electricity, this would allow EEA to 
postpone the installation of gas turbine generating units by one and 
a nalf to two years in the EEA program for future expansion of its 
generating capacity or could permit EEA to shut down some of its 
less-efficient, older thermal plants. 



- 35 -

VII. SOCIAL ANALYSIS 

7.01 The May, 1976 Project Paper contains a detailed social 
analysis, the validity of which is not diminished by the addition of 
a fourth unit to the plant. 

7.02 That analysis discussed employment opportunities and
 

effects during construction of the plant. The additional unit would
 
to continue theirpermit construction workers presently employed 

2.5 years and would continue toemployment an additional 2 to 
economy as goods and services are traded
strengthen the local area 


for the continuing incomes.
 

7.03 The analysis commented on the employment effect of the 
it is in operation and the permanent employment
plant when 


unit would increase the work
generated. The addition of a fourth 

forces by an estimated 20% for operation and maintenance of the 
plant.
 

7.04 Finally, the social analysis noted that the most
 
if the project would be the long-term impact ofsignificant effect 

as d wnole and theadequate electricity on the Egyptian economy 
and commercial developments along thestrengthing of the industrial 

Suez Canal and devlopment of new communities and productive areas 
in the Sinai. 
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VIII. ENVIROMENTAL ANALYSIS
 

8.01 The Ismailia Thermal Power Plant environmental concerns
 
focus on its remoteness from centers of population and on its
 
adjacent location to the Great Bitter Lake and water canals used by
 
local Egyptians. As indicated in the September 1977 Amended Project
 
Paper, an environmental assessment of the Ismailia Thermal Power
 
Plant site was prepared by both the feasibility study contractor,
 
Sander & Porter, and the consultant, Gilbert Associates, Inc., and
 
addressed the environmental effects of a four unit 600 MW generating
 
plant at the Abu Sultan site. The major environmental issues
 
relating to the construction of an additional generating unit
 

its impact on fresh water supply, cooling water intake and
concern 

discharge and protection against oil spills. The plant will burn
 
natural gas with low concentrations of sulfur and emissions should
 
not exceed established air quality standards. The findings of the
 
environmental assessment were discussed in detail in the Amended
 
Project Paper. There will be no additional environmental impact on
 
Land Use, Noise/Air Quality, Natural Resources, Culture as a result
 
of the addition of the fourth unit.
 

8.02 Fresh Water. Water will be withdrawn from the Sweet Water
 
Canal for use as boiler make, domestic, cleanup and other
 
miscellaneous needs of the unit. The fourth generating unit will
 
result In an insignificant increase in the water being withdrawn
 
from the Sweet Water Canal and will not affect the overall flow of
 
the Canal.
 

8.03 Cooling Water. The cooling water intake and discharge
 
arrangementwasbased-on the results of a study of thermal discharge 
characteristics for a planned for unit bOO MW power generation
 
station. The intake/discharge configu-ation will limit the
 
temperature rise on the intake water to no more than 20F. The
 
intake and discharge structures will be expanded and will duplicate
 
the intake and discharge structures for Units 1 and 2.
 

8.04 Oil Spills. No new oil storage tanks are required for
 
Unit 4, 'ut dikes will be constructed around oil storage tanks and
 
curbs will be constructed around unloading facilities to protect
 
against oil spills that could contaminate the Great Bitter Lakc
 

8.05 The Mission has modified the project to ddress these
 
issues as recommended in the Environmental Assessments and has been
 
found by the Environmental Coordinator to be in compliance with the 
requirements of 22 CFR 216, "A.I.D. Environmental Procedures".
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IX. PROJECT IMPLEMENTATION AND PROCUREMENT
 

A. Implementing Agency 

9.01 EEA will continue to have prime responsibility for the
 
overall management of the project and for providing direction to the
 
contractor and engineering consultant.
 

B. Implementation Plan
 

9.02 Consulting Engineer. Gilbert Associates is under contract
 
to EEA to provide engineering, engineering administration and
 
construction monitoring services for Ismailia Units 1, 2 and 3. EEA
 
has requested the retention of Gilbert Associates and amendment of
 
their contract to include provision of services during the
 
construction of Unit 4. Retention of Gilbert Associates would
 
provide the unit 4 phase with the benefit of GAI's expertise in the
 
details of this project that have been built up by its work on
 
units 1, 2 and 3, would provide uniformity for all four units and
 
would provide this expertise without interruption. Because of this
 
expertise, GAI should be less expensive and more responsive in
 
carrying out its work on unit 4.
 

Selection of a second consultant would delay implementation
 
of Unit 4 sufficiently to nullify any economies to be gained through
 
retention and utilization of the present civil construction labor
 
force and would lead to areas of conflict and overlap given Gilbert
 
Associates scope of services on Units 2 and 3 which will extend thru
 
mid-1984. GAI was initially selected for units 1 and 2 on a
 
competitive basis, and for unit 3 pursuant to a sole-source waiver.
 
GAI would likely be selected under competitive procedures for unit
 
4, since technical expertise (based partly on experience),not cost,
 
is the major basis for selecting a technical services contractor.
 
Since the site is designed for four units, it is unlikely that a
 
waiver for an additional unit will be requested.
 

A.I.D. Handbook IB, Chapter 12, paragraph C4a(2)(a)3
 
authorizes a sole source waiver for technical services where:
 

"The Borrower/Grantee desires to utilize a contractor
 

previously engaged in the project for follow-on work
 
and the contractor clearly has special capabilities by
 
virtue of previous experience inthe work but...the
 
Contracting Agency did not advise all competing firms
 
that a follow-on contract might result."
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Therefore, pursuant to this provision, the Mission recommends the
 
non-competitive selection of Gilbert Associates to provide

engineering, engineering administration and construction monitoring
 
services for Ismailia Unit 4.
 

9.03 Contractor. General Electric Company is currently
 
supplying and conitructing the three generating units at Ismailia
 
Thermal Power Station under the terms of an A.I.D.-funded turnkey
 
(single responsibility) contract for Units 1 and 2 and a
 
non-AID-funded turnkey (single responsibility) contract for Unit 3.
 
The turnkey contracts provide for the design, engineering, supply of
 
equipment and materials, construction and startup of the generating

units. GE was selected for units 1 and 2 pursuant to A.I.D.
 
Host-Country competitive procedures. EEA has requested that the
 
fourth Unit at Ismailia be constructed by General Electric Company

under a similar turnkey (single responsibility) contract.
 

By capitalizing on General Electric's current mobilization at the
 
site and the standardized design of the first three Units, the
 
addition of a fourth Unit could be made at a substantially lower 
cost and shorter schedule than would be possible otherwise.
 
Tables 8 and 9 summarize these cost and time savings (benefits) in 
procurement and construction. In short, Table 8 reflects a one year
 
savings by using negotiated rather than formal competitive 
procedures, and Table 9 shows an additional savings of one (1) 
year, from contract signing to completion by using GE rather than a 
second contractor. Table 7 shows a $13.1 million and LE 2.9 million
 
savings from GE, due to elimination of cost duplication for items
 
such as design (as enumerated in Appendix P, Table 3). This figure

does not include the cost escalation because of the additional 24
 
months required by another contractor.
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TABLE 7
 

APPROXIMATE COST OF REALIZED BENEFITS
 
FOR NEGOTIATED PROCUREMENT OF ISMAILIA UNII 4(1)
 

$ L.E. 

Siting at Abu Sultan(1 ) 	 8.7 32.0
 

Negotiated Contract(2 ) 	 13.1 2.9
 

21.8 34.9 

(1) 	 Site Selection and Negotiated Contract Considerations for a 
fourth 150 Megawatt Unit at the Abu Sultan (Ismailia) Steam 
Power Plant prepared for the Egyptian Electricity Authority, 
A.R.E. prepared by Gilbert Associates, dated August 15, 1982 
(ANNEX N). 

(2) 	 GAI Review/Revision of 1982 Conceptual Cost Estimate dated July, 
1983 (Annex P). 
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TABLE 8
 

COMPARISON OF TIME REQUIREMENTS IN DAYS
 
FOR COMPETITIVE PROCUREMENT PROCEDURE
 

Duration of Procurement Procedure
 
Ismailia Helwan Ismailia
 

Units 1 & 2 Talkha G.T. Unit 4
 
(Actual) (Actual ) (Projected)
Steps in Procedure 


45 45
Preparation & Submission of 45 

Prequalification Data
 

Evaluation of Prequalification Data and
 
Development of Short-List 34 28 30
 

AID Approval of Snort-List 10 3 7
 

Issue RFP to Short-List 86 13 14
 

Review of RFP & Pre-bid Conference 37 28 30
Initial 


134 88 120
Preparation and Submission of Technical 

Proposal
 

95 79 90
Evaluation of Technical Proposal 

Information 48 - -
Submission of Added Technical 

Evaluation of Supplemental Technical Z9 

Information 

Submission of Price Proposal 7 * * 

* *Evaluation of Price Proposal 22 


Selection of Turnkey Contractor 26 29 26
 

Contract Negotiations 39 39 35 

346 397Days b13 

Weeks 87.6 49.4 56.7
 

2O.4 11.5 13.2
Months 


*Concurrent with Technical Proposal.
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TABLE 9
 

COMPARISON OF TIME REQUIREMENTS IN DAYS FOR TURNKEY CONSTRUCTION
 
OF GENERATING UNIT
 

(NEW UNIT VERSUS DUPLICATION)
 

ISMAILIA ISMAILIA SAVINGS
 

UNIT I UNIT 4 BY DUPLICATION
ITEM OF WORK 


7 1 -

Start Work 
 7 -
Start Design of Project 20 


-
18u 30

Start Contractor Mobilization 
 -
220 130

Complete Boiler Foundation Design Unit 


2U 100 -

Start Installation at Site 
 -
480 400
Start Erection Boiler Unit 

Complete Turbine Pedestal Installation
 

-
6U0 510 

760 620 -


Start Erection Turbine Unit 

1050* 810 -

Start Checkout Unit 

Initial Synchronization Unit 1260* 900 360
 

Complete all Work for Unit
 
(Comercial Operation) 132U* 978 342
 

Estimate based on status of current construction.
* 
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9.04 Space constraints at the site would preveot the
 
mobilization of another contractor until tne construction of the
 

first three units was completed. Installation of a fourth Unit,
 
incorporating a design different thao Units 1, 2 and 3, would
 
compound 	 the operation and maintenance functions and require
 

Chapter 12,
expanded stocking of spare parts. AID Handbook 1B, 

Section C4a(2)(b)l states that where the Borrower/Grantee wishes to
 

utilize the scope of the original contract and the contractor is 
the contractor
still mobilized on the site or for some other reason 


is so closely related to the project that utilization of that
 

contractor would affect a substantial savings of time or money,
 

competition in the procurement of the service may be waived and
 
negotiation with a single source aut'orized. AID Handbook 1B,
 
Chapter 12, Section C4a(2)(c)2 states that where, due to special
 
design or operational requirements, necessary equipment or materials
 
are available from only one source, competition in the procurement
 
of this equipment may be waived and negotiation with a single source
 
authorized.
 

9.05 Based upon the above rationale and the standards set forth 
in AID Handbook 1B, Chapter 12, the Mission recommends approval of a 

waiver of AID procurement rules and authorization for the Government 

of Egypt to negotiate a contract for Ismailia Unit 4 with General 
Electric Co. 

C. Contracting Procedure
 

9.06 General El!ctric Company submitted a technical proposal to
 

EEA on July 18, 1982, for the design, engineering, supply of
 

equipment and materials, construction and startup of a fourtn Unit
 

at Ismailia. The proposal is based on the duplication of Units 1, 2
 
and 3.
 

9.07 EEA, assisted by Gilbert Associates, will negotiate a
 

turnkey (single responsibility) contract with General Electric
 
Company.
 

9.08 While General Electric will have turnkey responsibility, GE
 

will subcontract with the civil electrical and mechanical
 
contractors for Units 1, 2 and 3, for tne actual construction and
 

installation of Unit 4. The subcontractors will carry out the work
 
under the direct supervision of General Electric.
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D. Schedule
 

9.09 The original project schedule planned for the first two 
Units to be in commercial operation by April 30, 1981. The revised 
project schedule included in the first Amendment to the Project 
Paper anticipated commercial operation of the first unit in 
August, 1981, and commercial operation of the second unit in 
June 1982, based on award of the Turnkey Contract in April 1978. 
The Turnkey Contract was awarded to General Electric in April 1979
 
and the U.. . Dollar and Egyptian Pound Letters of Credit were issued
 
in August 27, 1979. The first unit is scheduled for commercial 
operation in the 3rd quarter of 1983 and the second unit is
 
scheduled for commercial operation in the 4th quarter of 1983.
 

9.10 Following execution of the Grant and Reloan Agreements EEA
 
will negotiate a contract for Consulting Engineering Services of
 
GAI. EEA assisted by GAI will then negotiate a Turnkey Contract
 
with GE. The implementation schedule for the construction of Unit 4
 
is summarized in Tables 3. Principal or milestone dates of this 
schedule include:
 

TABLE 10 

Impl ementation Schedule* 

Item of Work Milestone Date 

Start Work November 1983
 
Start Excavation at site Februray 1984
 
Complete Boiler Foundation Design March 1984
 
Start Boiler Erection December 1984
 
Complete Turbine Pedestal Installation March 1985
 
Start Turbine Erection July 1985
 
Start Checkout of all plant systems January 1986
 
Initial SynchronizatiLl April 1986
 
Complete All Work (Commercial Operation) October 1986
 

This schedule is based upon an AID authorization to fund
 
Ismailia Unit 4 prior to October 1983, with the Amendment to the 
Grant Agreement ratified and Conditions Precedent to
 
disbursement satisfied prior to November 1983.
 

E. AID Financing Procedures
 

9.11 All procurements of services and materials financed by this 
Grant will be financed by Letters of Commitment (L/Comms). Upon 
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amend or issue L/Comms with
 receipt of a request from EEA, AID will 
 EEA amend or issue
 
U.S. banks of the supplier's choice. will 


appropriate Letters of credit.
 

F. Terminal Dates
 

The terminal date for meeting the
 
9.11 Conditions Procedent. 


the First Disbursement, from
 
first set of Conditions Precedent to 


date Grant
from the of 

the additional funds, will be 60 days 


be requ4red to finance the
 
signing, being the date when funds will 

date for meeting the
The terminal
engineering consultant contract. the
from
Disbursement
second set of Conditions Precedent to 

of Grant signing,
from the date
additional funds will be 90 days 


General
be required to finance the 

being the date when funds will 

Electric turnkey contract.
 

The project assistance
Project Assistance Completion Date.
9.12 
1, 1986, the date of commercial
will October
completion date be Power
Ismailia Thermal 


operation of the fourth 15U MW Unit at 


Station.
 

The terminal disbursement date
 
9.13 Terminal Disbursement Date. 


1987 twelve months after commercial operation

will be September 31, 

of Unit 4 to allow for final payments after the warranty period has 

been completed.
 

G. Control and Monitoring
 

the life of the project, the U.S. consultant
 
9.14 Tnroughout 


all the routine problems,

monitor the project, bringing
will 
 of EEA and
 

together with recommended solutions, to the attention 

The contractor


in the form of the monthly progress report.
USAID 

submit monthly and quarterly progress reports stating progress


will 

conformance with the implementation schedule, Annex R. In addition,
 

be held between the U.S.
 monthly implementation review sessions will 

EEA and USAID staff to closely monitor project


coisultant, 
 immediate
serious problems, those requiring

implementation. More 
 a
 

be monitored by USAID/Cairo staff, including both 

action, will 

USAID Loan Officer and Electrical Engineer through frequent aid 

visits to the project site, meetings with EEA 
timely periodic 

AID's internal financing reports

principals and site personnel. 


to ensure that disbursements are occurring in
 
will be monitored 
 quarterly

accordance with the implementation schedule. Regular 


Mission's top

reviews of progress will be conducted by the USAID 

Such reviews, when required, will be followed by
management staff. 

substantive meetings with EEA senior management 

staff.
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H. Evaluation
 

Team will conduct annual evaluations of
 
9.15 A joint GOE/USAID 

the project to determine: (a)whether construction and operation of
 

power plant is being carried out in accordance with the
 
the thermal 


and technical specifications; (b) whether the
 
approved design 


(c)whether the GOE has complied with
 Project purpose was met and, 
 be structured to
 
the Project Covenants. These evaluations may 


review. These
semi-annual "pipe-line"
suppllement the Missions 
 areif any corrective actions
annual evaluations will determine 
requi red.
 

Upon completion of construction of each generating unit 
and
 

9.16 
 a formal evaluation
the beginning of operation, USAID will prepare 
report which summarizes how project construction time compared to
 

schedule, how costs compared to estimates, whether the 
plant is able
 

System,

to provide the incremental additions to the Unified Power 

and any particular issues which remain to be addressed concerning 

the operation or management of the plant. Evaluation will be 
evaluate management,a series of plant audits toaccomplished (1) by 

operation and maintenance of each facility during its first-year of
 

operation; (2)by determining during the period of plant 
operations,
 

as an indicator of utilizationthe monthly kilowatt-hour production 
If utilization were below that 	anticipated, this
 of plant capacity. 


the need for a further evaluation to determine whether
would signal 
 or whether the demand
the generating unit is responding to needs, 
for electricity has failed to materialize as planned.
 

9.17 	 One year after each of the generating units is placed in 
will prepare an evaluation reportUSAID
commercial operation, 

previous evaluations, and review the

describing the results of the 
of the power plant. If no future difficulties are

utilization monitoring. If any

anticipated, there will be only spot check 


aspect of the physical plant fails to meet manufacturer's guarantees
 

and warranties, USAID would be notified.
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X. RECOMMENDATION, CONDITIONS AND COVENANTS
 

A. Recommendation
 
of Gilbert 

10.01 We recommend the non-competitive selection 
administration
Associates to provide engineering, engineering 	 and 

and
servicez associated with construction 

construction monitoring 

installation of Unit 4.
 

of General
 
10.02 We recommend the non-competitive selection 


to design, engineer, supply

Company as the contractor
Electric 
 of Unit 4 and that
 

equipment and materials, construct and startup

with General Electric 

EEA be authorized to negotiate a contract 
Company. 

in the original

10.03 	 All Conditions and Covenants contained 


first Amendment to the Project Paper have been
 
Project Paper and 	

into the Grant Agreement.

the GOE and incorporated
accepted by 


four (4) additional Conditions Precedent,
Subject to the following 

that AID's grant to the GOE be increased from $141 
we recommend 
million to $250 million, an increase of $109 

million.
 

We further recommend that the Government of Egypt relend 
10.04 
 at an annualEgyptian Electricity Authoritythe funds to the 

the principal to be repaid on 
interest rate satisfactory to AID with 
terms satisfactory to A.I.D.
 

shall be of United
 
10.05 Procurement of equipment and services 


States source and origin.
 

B. Condition Precedent to the First D*.sbursement
 

the amendment orfirst disburselent or to
10.06 Prior to the 
issuance of the first Letter of Commitment 

from the additional Grant
 
GOE furnish 


funds available under this Amendment, the shall to
 

A.I.D. in form and substance satisfactory to A.I.D.:
 

a) Evidence that 	the Grant proceeds will be reloaned
 
on termsto the Egyptian Electricity Authority 

satisfactory to AID. 

An executed contract tor consulting engineering
b) 

Project acceptable to


services for the amended 

A.I.D.
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10.07 	 Prior to any disbursement or to the issuance of any Letter
 
Grant funds available under this
of Commitment from the additional 


finance the services of the
amendment; for any purpose other than to 

A.I.D. may otherwise
consulting engineer, the GOE shall, except as 


amended Project has been budgeted by the Grantee
 

agree in writing, furnish to A.I.D. in form and substance 

satisfactory to A.I.D.: 

a) Evidence that local currency financing for the 

and will be available for expenditure by EEA on
 
the Project pursuant to a cost estimate made by
 
the consulting engineer and approved by EEA.
 

b) 	An executed contract for the design, engineering,
 
equipment, construction and related startup
 
services for the fourth 150 MW unit.
 

C. Covenants
 

We recommend one additional Covenant be incorporated in the
10.08 

Grant Agreement Amendment:
 

The Cooperating Country shall ensure that the proceeds 
made available under the Third Amendment to the 
Project Grant will be reloaned to the Egyptian 
Electricity Authority on terms satisfactory to AID. 



ANI X B
 

THIRD AMENDMENT
 

TO
 

PROJECT AUTHORIZATION
 

Name of Country: Arab Republic Name of Project: Ismailia 
of Egypt Thermal 

Power Plant 

Number of Project: 263-0009
 

Pursuant to ,ections 531 and 532 of the Foreign Assistance Act of 1961, as 
ai nded, the Ismailia Thermal Power Plant Project for the Arab Republic of 
Egypt was authorized on May 28, 1976, and that authorization was amended 
on September 23, 1977 and November 20, 1980. That authorization, as 
amended, is hereby further amended as follows: 

1. The first unnumbered paragraph of the original project authorization 
and the first numbered paragraph of the first and second amendments to 
that project authorization are hereby deleted and the following is sub
stituted therefor: 

"1. Pursuant to Sections 531 and 532 of the Foreign Assistance Act 
of 1961, as amended, I hereby authorize the Ismailia Thermal Power Plant 
Project (the "Project") for the Arab Republic of Egypt (the "Cooperating 
Country") involving planned obligations of not to exceed Two Hundred Fifty 
Million Dollars ($250,000,000) in grant funds over an eight year period 
from the date of initial authorization in 1976, subject to the availa
bility of funds in accordance with the A.I.D. OYB/allotment process, to
 
help in financing foreign exchange costs for the Project. The planned life 
of the Project from the date of initial obligation is ten 10) years and
 
four (4) months.
 

2. The Project consists of provision of a 600 megawatt thermal power
 
plant near-Ismailia, including training; however, construction services 
for the third 150 megawatt power unit are excluded." 

2. The Project Agreement Amendment, which may be negotiated and executed 
by the officer to whom such authority is delegated in accordance with 
A.I.D. regulations and Delegations of Authority, shall be subject to the 
following essential terms and covenants and major conditions, together
 
with such other terms and conditions as A.I.D. may deem appropriate.
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3. a. Source and Origin of Commodities, Nationality of Services.
 

Commodities financed by A.I.D. with funds added by this third
 
amendment shall have their source and origin in the United States, except 
as A.I.D. may otherwise agree in writing. Except for ocean shipping, the
 
suppliers of commodities or services shall have the United States as their 
place of nationality, except as A.I.D. may otherwise agree in writing.
 
Ocean shipping, except as A.I.D. may otherwise agree in writing, may be
 
financed only on flag vessels of the United States. 

b. Condition Precedent to Initial Disbursement
 

Prior to the first disbursement, or the issuance of any commit
ment document, under the Project Agreement Amendment, the Cooperating
 
Country shall furnish, except as A.I.D. may otherwise agree in writing, in 
form and substance satisfactory to A.I.D.:
 

(a) Evidence that funds added by this amendment ($109,OOO,O00) will 
be lent by the Government of Egypt (GOE) to the Egyptian Electric 
Authority (EEA) on terms and conditions acceptable to A.I.D. 

c. Condition Precedent for Engineering, Management and Construction 
Monitoring Services for a Fourth 150 Megawatt Power Unit. 

Prior to any disbursement, or the issuance of any commitment 
document, under the Project Agreement Amendment, to finance engineering, 
management and construction monitoring services for a fourth 150 Megawatt 
Power Unit, the Cooperating Country shall furnish, except as A.I.D. may 
otherwise agree in writing, in form and substance satisfactory to A.I.D.: 

(a) An executed contract for engineering, management and construc
tion monitoring services for the fourth unit. 

d. Conditions Precedent For Construction Services for a Fourth 150 
Megawatt Power Unit.
 

Prior to any disbursement, or the issuance of any commitment 
document under the Project Agreement Amendment, to finance construction
 
services for a fourth 150 Megawatt Power Unit, the Cooperating Country 
shall furnish, except as A.I.D. may otherwise agree in writing, in form 
and substance satisfactory to A.I.D.:
 

(a) Evidence that the Cooperating Country has budgeted the local 
currency necessary for such construction, that the amount budgeted will be 
available to the EEA for such construction, and that the amount budgeted 
is consistent with the cost estimated by the consulting engineer and 
approved by EEA; and 

unit. 
(b) An executed contract for construction services for the fourth 

u n i t .
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e. Covenants
 

(a) The Cooperating Country shall continue to agree, unless 
A.I.D. shall otherwise agree in writing, to those covenants contained in 
the Grant Agreement dated May 30, 1976, as amended on September 30, 1977,
 
except the covenant entitled "Financial Planning"; and
 

(b) The Cooperating Country shall covenant that, until a compre
hensive tariff structure satisfactory to both ,Parties is implemented, it
 
will ensure, unles.. A.I.D. otherwise agrees in writing, that for EEA an
 
acceptable annual rate of return and a sound debt to equity ratio will 
both be established in consultation with A.I.D.
 

f. Extension of Terminal Dates
 

I hereby extend the Project Assistance Completion Date (PACD 
this Project to October 1, 1986, or such other date as A.I.D. may agr

in writing, and the date for receipt of requests for disbursement und 
the Project to September 30, 1987, or such other date as A.I.D. may a 
to in writing.
 

g. Waivers 

(1) Based on the justification contained on pages 37-42 of t 
Project Paper Amendment and in accordance with HB 1, Supp. B, Ch. 12C
 
4a(2)(a) 3, I hereby waive competition and authorize a sole-source ne 
tiated contract with Gilbert Associates, Inc. for engineering, manage
and construction monitoring services for a fourth 150 megawatt power
for the Project. 

(2) Based on the justification contained on pages 37-42 of t 
Project Paper Amendment and in accordance with HB 1, Supp. B, Ch. 12C
 
(b)l and (c)2, I hereby waive competition and authorize a sole-source 
negotiated contract with General Electric Co. for construct 4 on of a f
 
150 megawatt power unit for the Project.
 

h.i4'e4,r' McPherson 
Adminis trator 

Witness: ________________ 

.Conte, M. --
Egyptian !Ambassador 
t o the U S. 

August 3, 198 Aucust 3, 1983
 
Date Date
 

Clearances:
 
AA/NE:WAFord " ______Date "
 
GC:RDerh.-- Datej/_;Z
A-AA/PPC:RDerham /3 Dta_ e>/y 



ANNEX/C
 

CERTIFICATION PURSUANT TO
 
SECTION 611(e) OF THE
 

FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED
 

I, Michael P. Stone Director of the Agncy for International 
Development in Egypt, having taken into account, among other things,
 
the maintenance and utilization of projects in Egypt previously 
financed or assisted by the United States, do hereby certify that,
 
in my judgment, Egypt has both the financial capability and human 
resources capability to effectively maintain and utilize the capital 
assistance to be provided for the 600 MW Ismailia (Abu Sultan) 
Thermal Power Plant near the city of Ismailia.
 

Director
 

1a- - 93-h 

Date
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5C (2) - PEOJECT CHECKLIST 

Listed below are statutory criteria
 
applicable generally to projects. It
 
has been prepared with reference to
 
FY 82 appropriation sections.
 
However, it reflects the guidance in
 
State 292847 for purposes of
 
compliance with the FY 1983 Continuing
 
Resolution. Part A includes criteria
 
applicable to all projects. Part B
 
applies to projects funded from
 
specific sources only: B.1 applies to
 
all projects funded with Development
 
Assistance Funds, B.2 applies to
 
projects funded with Eevelopment
 
Assistance loans, and B.3 applies to
 
projects funded from ESF.
 

CROSS REFERENCE: IS COUNTRY
 
CHECKLIST UP TO 
DATE? HAS STANDARD Yes
 
ITEM CHECKLIST BEEN 
REVIEWED FOR THIS 
PROJBCT? Yes 

A. GENERAL CRITERIA FOR PRCJECT
 

1. 	FY 1982 Appropriation Act
 
Sec. 523; FAA Sec. 634A; Sec.
 
653(b).
 

(a)Describe how authorizing a. Congressional notification
 
and appropriations Committees has been submitted and waiting
 
of Senate and House have been period expires July 29, 1983
 
or will be notified without objection.
 
concerning the project; 1b)
 
is assistance within b. The intended obligation is
 
(Cperational Year Budget) within the level of fundys 
country or international appropriated for Egypt for 

''organization allocation 	 83
 
reported to Congress or not 
more 	than $1 million over
 
that 	amount) ? 

2. 	FAA Sec. 611(a) 1l). Prior
 
to obligationTnecess of
 
$100,000, will there be
 

9
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6~l66sr. . a.Yes, fim f inancial plans
te~ ~~r~have been developed as: part of 

:the Project Paper 

,f the cos~c. V 
•ach(* 

-

n r:i .tfl U ,i.¢' t i ... ,.. .. .. .,+, 6 

ot the a S .: i 

ac-ticerTn ~i-4t LVitni 

recipient. counry, what 
is basis for rThc~oe require 

apct:ion no oelreue
 
in tim~eto per.-..i orderiy
 
accomnpI.V.hmre .: p()Se
 
of the ass%:
 

4. FAA Se.:- u.: 1 82
 
5, FAA Sec. !~) f&;
 

aP r :. ote Ccoa :~a6res- 'e t~e 

in,l Iee':t+i,, u:c N/AewxlpstandJe . o,and-et.id-anxCi.tt-.a, a-, 

for PIzanrinS- W,'J.-r and
 
Related Land 'ouc,
 
dated octobe. 5 1973?
 

n41a6:~o(See A!D fr 
new .i del~~I 

has ..Sec..-. 61:.). , ',.f ai5. 'A 

asosista~nce Ig.
 
conrcrr.,ctioni~ ra] I The Mission Director has so
 

4 certified. See Annex Ci . 1 -1- . '.C!'4 

cortifto't an!]Pg±.a 

talen in~to c;:~~~r
 
the orry:
 

Best
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conclusions wiothcv 
project will 2, ouage
efforts of the counr.v 
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flow of 4nternr.Lcnal 9

/trade; ib) fosttr 43rl''ate 
inivtiativa and 
encourage develtopr'nt an~d 
use of coo-ertive4,p and 

N eqt per o. :a a!,: 
nn,1PtILr 

The amnended project is intended to 
enhance Egypt's electricity
generating capacity, enability sale 
of adequate power to any and all 
industrial, cnuercial and domestic
affect (e)and indirectly affect (a) andY 
() 

4 

tectiica) etfivev of 
IndU.1LCY, %~r~4ture and 
comm- rcr; and 
strene~ther, trL-, lt4:=o 
unions. 

8. FAA Sec. 601 (c) 

con~clusions one ho~w 

U.Sp i:teo~vond 
investmu-?nr abrmvd aind 
enco-i-ace p'riva4t' U.S. 
parti. iiiaticn In !oocUSsorc 
assloa:ane pr05rar 

All goods and sorices to be 
rocured under the Grant will 
EeU orePn rgn

adoign 

(ictl d: !. *v of"'ivte 

464 



%ra 	 Owhat aul locul currency funds iNuirW~, 
~:tiI~~ 'b',will 	 be provided by GOB, 

;oun n fl r~, 1 .1-oi ng 
P--. ,S..u,.sI~gw ~-. e ' ..	 ,L m...in': 

• PA 	 :LIU1. oc l }" on	 y -cJ: t 	 potdi tho ('SQOnhiss1c d::adoploci)! 'aot, .)$ 	 nntt rti(
by tnrii t,. , ro o-ud
 
in liuu o.4 dchorc.
 

10. 	 FrA* S6o . 522WL D~ots 
the U.S.=OWod1 ?.t J is no longe an ess urrary 

uroonty All local --

coon zry arid, i .- wht . reurowu to to be financed under 
:tno vYea ndi; l r s 'Yr,:c| 

araquyi9U? s #Ii-o **,n the project will be proided by OD 
mado for t* and:vnobyU 

tho proloct utillzAt
 
corpzitiv* SO'ort1Qf
 
PrOcodur*s for tho, 	 e 
awardJing of conzzac:ss
 

or 3*?u 	 c 

12. FY98iArot-vitiOfl Act 

is tot 	tho proluction 'of 
any comrio4ityoor xport NA
 
iosth*,e f:odity likoly
 
to bn in 3UfPlUS o world
 
Mrke:~ts at ttho timo the
 

C,
 
operazim@ ant i~. nucJh

capacity, t.ion .. 

caqse taubstarnt-a jaury
 
to U.S. prcductr:a' of tho
 

:t,,+a+
ili+++r+++o13. FAA 11'4(.) Ardor(,14
 
Does tho pro,. ' . cmPlY
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(nt,.t 

uVeAID Pontlation .- I 	 ::!+<+<o+e:++!ug+ :-,,h In 

Best Available Document.
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,.---
, , ,-, --.
~ ~r i n a 1.-,.a -. h -. 

~ '~~ rt.. 13(d) N/A 

* ~ ). :~~ aha I?~ 
Projecl'F1 .1s a ezrmina

host govennt a/ 

accoun~ifl; !0o. and 
contro.ling recciPl" and
 
expend!ire of ---rO)ecV.
 
funds idollars Ow.' I, OCCI
 
curr.encCfy genera1t'.? - -" ;
t~herefrom)? 

B. FUNDING CR'TEIA F. ?ROJECT 

proj.ec.t cter:, q,rs..
• 1~~~.DeeoF',n . 

113, n -e, l 'Mtn;, ".Cd: 

poor in e@tely 

IoW,; !,, 

,increaninglat-or-in ten
e-onom a e Vlqe ., 

nduct.::Dive I-.- &Id t:,I 

use o! ap:ov-riace
 
technology, apreading N/A
 
inves .C.t out frcm
 
citi s to oanall t:wns and 
:ural areas, zind insuring
 
wide pa,'icipacion of the
 
poor in the benefits of
 
development on a sus
tained basis, using the
 
appropriate U.S. inati
t;utLonn: (b) hfir' ,1Ov'lOp
 

ty aactan.o,
ecnnical 

t6 assist rural and urban
 
poor to help therselve- .
 
toward bet-ter life, and
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priate for th small 
farms, smal Dusines:es, 
and small inc:,aies of tno 
poor)? 

d. FAA Sec. WillL,h. TT7 .:70 7 t 'l " " 

provide at l(:'ist 25% of 
%.hecosts of,. program,
P oj 1ect, o :.a -t .vitly
with respect .v which the 

assistjnce Is to bH 
- -rished (or ir the 

. .ter cost-charing 
requirement hing waived 
for a 'relatI.v-ly least 
deve 10!'?L colnt y)7 

N/A
N/A 

Availt U4Aha '0 Cv " ??I
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reaso:able 
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:. e~ou. :e c." Loto.he 

, eO.S e of .roductive 
capn ; .ti'S nd self-sus
ta~ing ecor-,oinic growth? 

progrfl;, r,,jr. ,us the 
part.cCuaz rIeeds,
desires, and -.apacities

che...of. h' ep2.e o . ho 

N/A 

resources to encouraqe 
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' a11 
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a. FA~A Sec. 2 
Infor;,atIor. a concusir. n 
on caCa:tyc. .. country N/A 
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r 
the ':-.'n, at a 

~ble ra of interest. 

producc-iV en,:';:,'se Whic, 
will c_ :nJt.. W L,, '.S.. 

.. .... . L .. . .... ...A *... ... o 
C01G.. of ,. 

,~~~the 1"ae o.f . ii 

C. ISDCA of 198 1 .c. .4 
(c) . forcn.1id). 
Ticara uadots the loan 
agreement require that the 
funds be usee to the 
maximum e:tent possible for 
the private sect&r,,? Does 
the uroject .Lovide for 

monitoring under FAA Sec. , 
624 (g)? 

3. tconomic Suport 'und 
ProFi:ct Criteria 

a. FAA 5ec. 53i-I. Will 
ttii: a ziEtano P:Cmrote 
e ,c -o , i , -

a. Will enhance ability of.GOE to 
sustain economic growth and 
recovery which will have positive 
political results. To the extent 
rural areas will be served, policy 
direction of Section 102 will be 
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C," S.t. : r ef eC t 
th .!"'.,..) d ,. e~c,,', ". I.. 

t.
FAA Se .."' r. ,? 

b. 	 FAA S . 531 Will 

b) No 
chact>er ve 'soc ror 
.ili-tary, or .. ra!:ilitary
act.ivities?.
 

c. FAA Sec. 534. Will ESF
funds be used to finance 

the construction of the
 
ooerazion or mainzenarnce N/A
 
of, or the supsPlying of
 
fue. for, a n'ucLear
 
facility? f so, .as .he
 
?resident cert,ified t.hat
 
such .se of funs is
 
indipen- a -e to
 
nonpr oliferat %Icn
 
C '.) C: i Ve S
 

d. FA Sc. 609. f
 
comnot, z a,' tco be 
g r a r- d s o =;. ae 

.....~ '. &c -u N/A: - ....! .4d*- '.4i I C. L.-E-tW A 

the rrcipient. cournry,
 
have 5pecial A,:,ount
 
(counterpart;
 
arrangements teen made? 
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:,Liszed below are the 3tatuto-'v 

items ,,'hich ncrma!!v i b, 
covered routinly in : 
provisions ct an a3si--u.ance 
agreenent deahrig :. t'. i'.s 
implementation, or cc.,2-reo in the 
acreenent Iy imposing k._s on 
er tai: uses c.f unds, 

These items are arran .d undert:h-e 	 gene-ra*; headings o A 

?rocurernent, (B) Const. iction, 
and 	(C) Other Restric'.-ions. 

A. 	 Procurement 

1. 	 FAA Se(,. 'Z, . there Procuremei
 
arrangemun:s !:.j Permit services 1
U.S. 	 Smallb:i, s: establishi 
participate eqcahly in
 
the tur::ishirg , f
 
co ,fedi~ie5 .:: ..srvices
 
c in,rC ri n rv
M e
fina, 	ced. 

2. 	 c 60 : 1i,11 all
 
rC.- ;-.t,.he Yes
 

U.S. 	 er. " o) ':herwise 

Pres :c :- or .. ",
 
deligac.cn fr.
 

3. 	FAA *e,:. 604 ]f thie
 
coCT-0'er 
discri-.-nates :, i s 
macre insu~au:¢,
 
cor,-anieZ au-.:,rized to Yes
 
do Dusiness in tne U.S.,
 
will corm, o4ities be
 
insure: n the United 
States aga'.nst marine
 
risk 	with Such a company? 

4. 	 FAA Sec. 604(o.); :SDCA of 
T 6 seC 7T There will be no such procurement 

o1shOre 0rocul',nerjt of
 

agricultural comrumodity or
 
produc: is to be
 

http:deligac.cn
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fiianceid, is th--..'re
 

;.ovision agai.".:t auch
 
procureenc hen the
 

doin.stc price of sJZh
 
commod.ttY is lezs than
 
pariLty? .4cetton
There
 
coinmcdItV fiariced could 
not reasonablY L:'
 
procuread in U.S.)
 

5. 7,A sec. 604(y). Will 
construction oc 
engineering services be 

of N/Aprocurad from firms 
countries othe.wise 
eligible under code 941,
 
but 	which have ottained a
 
competitive c,.o;,bility in 
internaticnal :iarkets in
 
one 	or these a:eas?
 

6. 	FAA See. 603. :.s the 
shippn..g exclud.ed from 
compliance with
 
requirement in section 
901(h) of the :iercnantNo
 
Marire Act c' 1936, a3
Ile:.,d. ; . *.. 

per 	cent:.m C"h gross
 
tonnage of co.m17odities
 
(computed -,eoa:ately for
 
dry bulk rr, dry
 
cargo ;ire, n.d

tankers.) in.,.'d shall 

be t.asnort-J ,rn 
pri''z:t' !y i sS flag 
commiercial v-:- to the 
extent ta-L ... sels 
are 	 availDle . -.ir and 
reascr,able a = ,:?
 

7. 	FAA e:.- 621. :f
 
tecnnic.l az:,sist a ne is 
financed, will such 

Yes
assistance be furnished 

by private en'trprise on
 
a c:ntra'.t ba:is :o the 
fullest extent
 
practicable? If the
 
.aciitis of : her
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ANNEX/E 

EGYPTIAN ELECTRICITY AUTHORITY 
PEAK LOAD AND ENERGY FORECAST 1982-2000 

YEAR PEAK LOAD - M ENERGY - GWH LOAD FACTOR -

1983 
1984 

4,800 
5,500 

27,500 
31,500 

65 
65 

1985 6,300 36,000 65 
1986 7,000 40,500 66 
1987 7,500 43,500 66 

1988 8,050 46,500 66 
1989 8,650 50,000 66 
1990 
1991 
1992 

9,260 
10,000 
10,800 

53,500 
56,600 
61,200 

66 
65 
65 

1993 11,670 66,100 65 
1994 
1995 

12,800 
13,610 

71,900 
77,100 

64 
65 

1996 
1997 

14,430 
15,290 

80,000 
84,800 

63 
63 

1998 16,210 89,900 63 
1990 
2000 

17,190 
18,220 

95,800 
101,000 

64 
63 
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EGYTIAN ELECTRICITY AUTHORITY 

SlWRY OF INSTALLED GENERATING CAPACITY - MW, PEAK LOAD - MW 
AND RESERVE CAPACITY - MW AND PERCENT 

GAS PEAK INSTALLED RESERVES 
YEAR THERMAL TURBINE HYDRO TOTAL LOAD-MW mw i 

1952 154 - - 154 125 29 23 
1953 205 - - 205 137 68 50 
1954 251 - - 251 160 91 57 
1955 321 - - 331 186 148 86 
1956 331 - - 331 186 145 78 

1957 466 - - 466 210 256 122 
1958 511 - - 511 250 261 104 
1959 511 - - 511 282 229 81 
1960 541 - 256 797 372 425 114 
1961 593 - 345 938 522 416 80 

1962 593 - 345 938 548 390 71 
1963 593 - 345 938 590 348 59 
1964 593 - 345 938 659 279 42 
1965 672 - 345 1017 750 267 36 
1966 1034 28 381 1443 824 619 75 

1967 1179 28 1221 2428 872 1556 175 

1968 1322 28 1730 3080 930 2150 231 

1969 1382 28 2333 3743 987 2756 279 

1970 1302 28 2445 3775 1100 2575 243 

1971 1302 28 2445 3775 1160 2615 225 

1972 1302 28 2445 3775 1176 2599 221 

1973 1302 28 2445 3775 1248 2527 202 

1974 1302 28 2445 3775 1433 2342 163 

1975 1302 28 2445 3775 1733 2042 118 

1976 1299 45 2445 3789 1909 1880 98 

1977 1324 91 2445 3860 2284 1576 69 

1978 1346 114 2445 3905 2564 1341 52 

1979 1430 354 2445 4229 2829 1400 49 

1980 1650 611 2445 4706 3329 1377 41 

1981 1674 795 2445 4914 3553 1361 38 

1982 1674 1011 2445 5130 3900 1230 32 

Source: IEA Annual Reports 



EXISTING GENERATING STATIONS
 
(December 31, 1982)
 

Units 

Plant Type No. MW 


Upper Egypt Zone
 
High Dam Ilydro 12 175 

Aswan Dam Iydro 7 46
 

2 ll.S
Ilydro 

Assiut Thermal 3 30 


Cairo Zone
 
ro North 	 Thennal 2 10) 

Ihe ma 1 1 20) 
'liennal 2 30) 

Cairo North Gas Turbine 1 23 
Cairo South Theniial 4 60 
Cairo East Gas Turbine 2 24 
Cairo West Thennal 4 87.S 
El Tebbin lbtnnaI 3 15 
El Tebbin (!-s Turbine 2 24 
Ilelwan Qis Turbine 5 24 
Ilellopolis Ga% Turbine 3 12.5 

Delta Zone
 
Talkha 'Ibennal 3 12.5)
 

Tlhenna 3 30) 
Talkha Gas Turbine 8 24 
Damanhour The ma 1 2 1S) 

Themal 3 6S) 
Kafr El Dawar Ilhennal 2 110 

ahmoudia Ga-s Turbine 4 so 
Abu El Matatmir Gas Turbine 1 23 

Alexandria Zone 
S Iour "lhrinm I 2 26.S) 

Si O(f 
lh,'ll 1I 

rw% 'rurhInfi 
(at 'l1irbin 

2 
1 
3 

30) 
26) 
33) 

El Kax 
Karnmotz 

(;as rurbine 
Thl.nn I 

2 
4 

14 
16 

Ga ,,l'i Ii lc.i2 12.1 

Cana I Zone 
Suez 1hfl 4 25 
Suez Qi% Turitne 1 17 
Shabab ('% Turblne, 3 33 
Ismailla ;a% Turbine 1 23 

SUt*AY 	 Itydro 


'hIrI'MaI 
(Ql., 111111 

'(1) fla. ec on itvi, (10) IillIt ,tv sI 11h1 vi Iot film'. lfill 

lf io tillt rwiltInonntlly %cht'dul4ed )lut %e.v1te 
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Capacity (MW)
 
T....
sin 


2100 


345 

90 


100 

23 


240 

48 


350 

45 

48 

120 

38 


127 

192 


225 

220 

200 

23 


II 

126 

28 

64 

25 


100 

17 


100 

23 


144' 

1674 

1011 


wi 'l tWio 

r .
 

Available
 

1850(1)
 

274(2)
 
85
 

88
 
is
 

160
 
43
 

300
 
45
 
45
 

123
 
30
 

126
 
195
 

195
 
20S
 
178
 
20
 

80
 

110
 
24
 
21 
18 

80
 
12
 
64
 
15 

2124
 
1311M
 
89
 

t1it'1
 
.(
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CAPACITY ADDITION SCHEDULE 

UNIT 
COMMERCIALCAPACITYIN-SERVICE 

MW 2nd Quarter 1983Abu Sultan (Ismailia) Unit 1 150 
MW 1st Quarter 1983
Abu Qir Unit 1 1S0 


100 MW 2nd Quarter 1983
Siouf Units 1-3 CT 

3rd Quarter 1983
Abu Sultan (Ismailia) Unit 2 IS0 MW 

4th Quarter 1983
Abu Qir Unit 2 150 MW 


1st Quarter 1984
Abu Qir Unit 3 150 MW 
110 MW 2nd Quarter 1984
Kafr El Dawar Unit 3 


3rd Quarter 1984
Abu Sultan (Ismailia) Unit 3 150 MW 

3rd Quarter 1984
Abu Qir Unit 4 150 MW 


150 MW 4th Quarter 1984
Suez Unit 1 

100 MW 4th Quarter 1984Dammanhour CT 
100 M1 4th Quarter 1984
Wadi Hoff CT 
 910 T 

300 MW 1st Quarter 1985Shoubra El Kheima Unit 1 

150 MW 2nd Quarter 1985Suez Unit 2 

67.5 MW 4th Quarter 1985
Aswan II Unit 1 
67.5 MW 4th Quarter 1985
Aswan IIUnit 2 


300 MW 4th Quarter 1985
Shoubra El Kheima Unit 2 


67.5 MW 1st Quarter 1986
Aswan II Unit 3 
67.5 MW 2nd Quarter 1986Aswan II Unit 4 

300 MW 2nd Quarter 1986
Shoubra El Kheima Unit 3 


Total under Construction 2930 MW
 

ID
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EGYPTIAN ELECTRICifY AUTHORITY
 
PROGRAM TO REHABILITATE GENERATING CAPACITY
 

PREVIOUS AVAILABLE ANTICIPATED CAPACITY 

YEAR PLANT CAPACITY - MW CAPACITY - MW RECOVERED -MW 

10
1981 Cairo West 260 270 

T
Subtotal -MW 


43
1982 Cairo North 45 88 

30
Cairo West 270 300 

9El Tebbin 36 45 

25
Siouf 55 80 
1"7
Subtotal - MW 


1983 Cairo South 160 240 80
 
350 50Cairo West 300 


130Subtotal - MW 

Total Capacity Recovered - MW 247 
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EGYPTIAN ELECTRICITY ALTIfRITY 
LOAD-CAPACITY SITUATION
 

AVAILABLE CAP. REQ. CAP. REQ. 
YEAR INSTALLED AVAILABLE RESERVE 15% RESERVE 20% RESERVE 

CAPACITY CAPACITY LOAD mw '_
 

1983 5830 5231 4800 431 9 289 529
 
1984 6740 6141 5500 641 12 184 459
 
1985 7625 7026 6300 726 12 219 534
 
1986 3060 7461 7000 461 7 589 939
 
1987 8060 7461 7500 0 0 1164 1539
 

1988 8060 7461 	 8050 0 0 1796 2199
 
8650 0 0 2486 2919
1989 8060 7461 


1990 8060 7461 92(0 0 0 3188 3651
 

* Includes capacity recovered through rehabilitation. 

Il'
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EGYPTIAN ELECTRICITY AUTHORITY
 
PLANNED (CONTBPIATED) CAPACITY
 

Ismailia Unit 4 - Thermal 150 MW 1986 

Suez Unit 3 - Thermal 300 MW 1987 

Talkha CC 90 MW 1987 

Sinai - thermal 1200 MW 1989* 

Esna Barrage - Hydro 102 MW 1989 

Quraymat - Thermal 
Sidi Krier - Thermal 

1200 MW 
1200 MW 

1990* 
1990* 

Earliest possible date if Feasibility Study initiated in early 1983.
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MEMORANDM
 

SUBJECT: Eliminating Cost/Price Distortions
 

FROM: Jerome R. LaPittus, DPPE/EPA 

INTRODUCTION
 

Th Egyptian economy is characterized by cost/price distortions which
 
give massively incorrect signals for production, consumption and 
investment. We are probably all agreed that Egypt will not have
 
much success in internalizing her development efforts until these
 
cost/price distortions and the perverse investment incentives they
 
generate are substantially eliminated. At the same time, the
 
distortions are so pervasive throughout the economy that success in
 
one area leaves the magnitude of the problem not much changed. One 
gets a frustrating feeling of powerlessness and futility.
 

The purpose of this memorandum is to suggest, using electricity 
pricing as a vehicle, an approach to eliminating cost/price 
distortions that appears to merit additional exploration: it is 
economically efficient, administratively simple and capable of being 
introduced 
have broad 

with relatively moderate adjustment costs. 
applicability outside of electricity pricing. 

It may also 

COST/PRICE DISTORTIONS IN TIE ELEICICITY SECTOR 

Some rough 
generating 

calculations indicate that Egypt will 
capacity by some 300-600 megawatts per 

need 
year 

to 
in 

increase 
order to 

meet projected demand increases. This will require an annual 
expenditure for new generatiing capacity of between L.E. 100 million 
and L.E. 300 million at 1980 prices. Current electricity rates do 
not provide a return on investment sufficient to mobilize these 
investment requirements. Compounding the problem, both electricity 
rates and thennal generating costs are subsidized by input prices 
for mazout which are substantially below internal prices. The 
shadow price of electricity, based on a correction for both these 
problems, is about 40 milliemes per KWtII.
 

A Amani Selim and I have made soime calculations that indicate that 
merely to cover the capital costs of new generating capacity 
would repire, a rise in price to between 20 and 30 milliemes per 
KWil.
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Since the attached data indicates that the current average price of 
electricity per KWH is about 9 milliemes, putting into effect price
 
increases of this magnitude is not going to be easy. The
 
agricultural and industrial sectors are the principal beneficiaries
 
of low prices. Within the industrial sector, the aluminum and 
fertilizer companies belnef i t from except ii IlIy low prices. 
Resistance to price increases would not only come from these 
companies but also from the users of the products these companies 
produce.
 

Mich of the resistance reflects quite legitimate concerns. Possibly
 
severe adjustment costs could result from the imposition of large 
price increases. Both households and firms have made substantial 
capital investments in energy intensive products and production 
processes. The effect of" sharp price increases could result in 
large "write offs" of past investments. While some losses would 
probably be inevitable, many could probably be avoided if adjustment 
to the new regime of prices were facilitated in a reasonable manner. 

In order to achieve this objective, the following approach is
 
suggested.
 

Establish for each electricity consumer a "subsidy account" in 
the EF.A. The size of the subsidy account would be equal to the 
difference between old and new electricity prices multiplied by 
the volume of electricity consumed in the preceding year. Each 
user would pay for electri'.ity at the new prices. However, 
payment would be made partly by telling the LEA to debit the 
subsidy account and partly by cash payment in the normal way. 
To provide the (subsidized) user with an incentive to conserve
 
on electricity consumption, any user not drawing down the full 
subsidy in its account would be able to keep (say) 75% of the 
balance remaining at year end for whatever purpose it decides. 
To gradually emplace the new prices as actual market prices, the
 
subsidy account to which each user is entitled would decline by 
(say) 10% per year.
 

TMe merit of this approach is fairly obvious. Presumably, each user 
already has an account adt the ITA so that administrative 
implementation would be fairly easy. Users would have a market 
incentive to reduce electricity consumption. 'The gradual 
emplacement of the ,ew prices would spread the inflationary impact 
over a long period of time. The phase-in period could be used to 
make energy anmd et her cost saving Investments. Finally, tile subsidy 
would Ix!"tip fr t" rather than hirled in the price structure and 
continuing to give the wrong price incentives for investment, 
constmpt ion and product ion. 

/44
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There are some technicalities associated with the pricing proposal
 
which merit special attention. Without trying to be exhaustive,
 
I'll try to cover some of the more important ones.
 

The "Who Pays the Subsidy Account Balance" Problem
 

One issue is where the cash comes from when there is a positive 
balance left in the subsidy account and the consumer is entitled to
 
(say) 75% of the remaining balance.
 

My preference is that it be "up front" as a budget expenditure
item of the Central Government. It would be paid as a transfer 
(subsidy) to the EEA. However, this does not mean that the 
Government won't have additional revenues to at least partially 
cover the additional expenditure. The phased emplacement of the new 
electricity prices would enable the EEA to begin paying the EGPC the 
opportunity cost of the mazout it uses to generate electricity. The 
opportunity cost of the mazout is, after all, one of the major 
reasons why electricity prices have to be increased. As a result of 
higher mazout prices, EGPC profits would increase and these profits 
would be transferred to the Central Government as they are now. In 
any case, the phased -eduction in the subsidy account (e.g., 10% per 
year) would preclude a need for long-term budget subsidies. 
Finally, there are a number of alternatives to a cash payment of the 
subsidy account balance. The balance could, for example, be treated 

paying the shadow pri.e o1 electricity without bernefitting 

as 
sac

a credit toward next 
rosanct figure. 

year's electricity bill. Nor, is 75% a 

Tle '"NewColi il.' I''r)hl lem 

A second i ss', is whether new conisimers shoild i.mmediat(ly begin 
from the 

"phasing in" period provided by the subsidy account. The argument
in support of this position is that new consumers should base 
decisions on "correct" price signals at the start of operations. 
However, equity considerations between new and existing consumers 
suggest that there would be too much discrimination against new 
consumers if they were not entitled to the phased price benefit. As 
a result, my preference would be for both old and new consumers to 
derive equal benefit fron the subsidy account. 

To show how this would h. do' , it would be ust-f'ul to give an 
('XdIIlJ) Ie of (hie caI ifllti(li of the rate strtilture and iLs phasing iii 
unIldvr the mih;idv acoint . To sim)lify the presentation, the shadow 
price o1 l-(lriltity is assumed to be 40 milliemes per KWtt and the 
(subsidized) initial )rice is assimed to be 7 milliemes per KWU. 
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Under hese assumptiolis, 33 milliemes (40 minus 7 milliemes) would 
be ti' rate applied to base year KWHt consumption to obtain the 
initial value of the subsidy account. The rate 33 would decline by 
10 percentage points 
provided in Table 1. 

per year as indicated 
The symbol Vb stands 

by 
for 

the calculation 
base year KWH 

consumption; similarly V1, V2, etc., stand for KWH consumption 
in Year 1, 2, etc. 



TABLE 1 

ILLUSTRATIVE CALCULATION OF THE RATE STRUCTURE
 
AS PHASED IN UNDER THE SUBSIDY ACCOUNT 

(Prices inMilliemes per KHI)
 

Year 1 Year 2 Year 3 Year 10 Year 11
 

(1)Shadow price of 
Electricity 40 40 40 ... 40 40 

(2)Subsidy account rate
 
with 10 percentage
 
point phase-down 33 29.7 26.4 ... 3.3 0
 

(3) 	ibsidy Account Value
 
(rate times base year
 
volume, Vb) 33Vb 29.7% 26.4Vb... 3.3Vb 0
 

(4) Gross Charge to Consumer 40V1 40V2 4OV3 ... 40V10  40V11
 

(5)Amount Paid from
 
Subsidy Account 33Vb 29.7Vb 26.4Vb... 3.3Vb 0
 

(6)Net Charge to
 
Consumer (4-5) 40V1-33Vb4OVl-29.7Vb40V3-26.4Vb.4OV10-

3.3Vb 40V1l
 

(7)Net Average KWIH
 
Charge to Consumer 40-33Vb 40-29.7Vb 40-26.4Vb4-3.3Vb40
 

41 v2 	 v3"i 

(8)Net Average Charge 
if KWH Consumption:
 

(a) V1 - V2 = ...Vb 7 10.3 13.6 .. 36.7 40 

(b) Increases by 2% p.a. 7.6 11.5 15.1 .. 37.3 40 

(c)Increases by 4% p.a. 8.3 12.5 16.5 .. 37.8 40 

Base year volume (Vb) for old consumers would be volume in (say) the year 
before the ew system goes into effect. (It is assiuned here that base year volume 
is invari ai h~ilt I , i., 1() lilficulty in permit.iIng base year volume Io ljtst 
upwards by ii m{eramt Iatv' per year.) For ainew coiisurner base year volum. could Ix! 
defined as equal to act ial consumfiption in the yeair thte new consuirier enters the 
system. For example, a new constiner entering the system in Year 3, the net. average 
KWII charge would he 40 - 26.4 Since Vb - V3 for a new consumer entering the 
system in Year 3.
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The "Catching Up and Keeping Up" Program
 

Essentially, the proposal has been case as a "catching up" 
problem -- i.e., raising current electricity prices to the current 
shadow price of electricity with phased price increases designed to 
minimize economic disruption and maintain correct price signals to 
consumers. There is also a "keeping up" problem. It arises from 
the fact that next year's shadow price of electricity is likely to 
be different from this year's shadow price. Essentially, we have a 
moving rather than a stationary target to contend with. 

The "keeping up" problem poses no formal difficulties. For
 
example, instead of assuming a constant shadow price of electricity
 
of 40 for all years as in Table 1, we would substitute the
 
appropriate shadow price. Symbolically, we would replace 40 by
 
SP1 (shadow price in Year 1), SP2, etc.
 

Why not Avoid all these Calculations
 

It would be very nice to say that we can avoid all the
 
complications and calculations by just letting the price of
 
electricity "crawl" up at an appropriatL rate per year. The problem
 
with this approach is that if petroleum prices gallop, a crawl is
 
actually a move backwards. The fact of the matter is that there is
 
absolutely no way to avoid the explicit use of shadow prices as a
 
monitor of, guide to and target for the direction and rate of change
 
of market prices for electricity. Moreover, just letting the rate
 
crawl up gives no indication to the consumer of the correct price
 
signal that should be used for, say, investment in plant which may
 
cost more but which uses less electricity.
 

Packaging the Proposal for Maximum Acceptability
 

While I think that the subsidy account proposal is an attractive
 
basis for Implementing efficiency pricing with minimal economic
 
disruption, I do thiink it needs to be packaged properly. The
 
proposal should be introduced as part of, say, a "National Energy
 
Plan" speech which would expand on the following general theme.
 

Egypt's electricity consumption is expanding by large amounts
 
yearly. We will need to build many new generating plants, renovate 
old ones and greatly expand the transmission 1;ne system in order to 
provide electricity to villages and cities throughout the country, 
to reduce frequent power outages and to make electricity available 
to new industries. This costs money. We must raise that money by 
raising electricity lates. We know that price increases are 
difficult to bear In tlv hest ,f t i ies. Iit these are price 
Irn rea ics that wi I provide for o1 Iii ture. M .reover, they will be 
Introduced gradually idIWIth sitti tantiIl en(,fits for those who 
conserve on electricity use. 
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Indicators of Energy Demand,
 

Selected Developing Countries
1/
 

(1) 


Country 


Pakistan 

Sudan 

Egpa
Talnd 


Philippines 


Morocco 

Peru 

Tunisia 


Syria 

Turkey 

Algeria 


(2) 


Estimated 


GNP Per Capita, 


1980 (dollars) 


300 

410 

580
"TM 


690 


900 

930 

1310 


1340 

1470 

1870 


(3) (4)
 

Energy Consumption Annual Enei
 

Per Capita, Consumpti(
 

1979a/ Per Dollar ol
 

218 	 .73
 
143 .35
 
591 1.02
M 	 .7
 

361 	 .52
 

356 	 .40
 
760 	 .82
 
639 .49
 

1021 .76
 
814 .SS
 

1188 .64
 

1/ Source: 	 World Bank, "World Development Indicators," World
 
Development Report for 1982 and for 1983
 

2/ In kilograms of coal equivalent.
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COMPARATIVE COST ESTIMATES
 

+
 

SITE SELECTION AND NEGOTIATED CONTRACT CONSIDERATIONS
 

for
 

A FOURTH 150 MEGAWATT-UNIT
 

at the
 

ABU SULTAN (ISMAILIA) STEAM POW1ER PLANT
 

prepared for
 

THE
 
EGYPTIAN ELECTRICITY AUTHORITY
 

AR.E, 

Auriust 15, 1982 

#s.. s . 
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(:CONTEINTS 

A - SUMMARY AND RECOMMENDATIONS 

B - CONSIDERATIONS FOR SITING A FOURTH UNIT AT AliIJ SULTAN 

I. Advantages of 'rt-suit Site and Abu Sultan Area 
II. Existing Plant Facilities Advantages
 

III. 
 Plant Construction, Operating and Administrative Advantages
 

C - CONSIDFRATION FOR NECOTIATEI) CONTRACT 

I. Bid Preparation
 

II. Plant Design
 
III. Plant Construction
 
IV. Startup and Tests
 
V. Operation and Maintenance
 

I)- COST EISTIMATE 

I. Conceptual Cost Estimate
 
II. 
 Basis of Cost Estimate
 

III. Option
 

E - 'iABLES
 

1. Capital Cost - Sheets 1 thru 4 

2. Cost of Realized Benefits 
- Siting
 

3. Cost of Realized Benefits - Negotiated Contract 

ATTACHMENT "A" Plot- Plan - 4 Unit Configuratlon 

1 - ll r , ,t " 
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V ANNEX N 

A., SUMARY AN ij)AMhN OA IUN 

The prcont and projouitcd rnto or exiinn ilon nnd devoloipuont of thii 

Indtottrial uatctiuni tlo Ariil) H4-p111 4C of l dtiwiandtM.yiL, thu
 

During the past
commensurate availability of rollabla powr aupply.


4< 	 several years, the Egyptian Electricity Authority line conductod 

several long and short range load forecasts and generation expansion 

studies so that economic correlation and maximization of capitCal 
-
l--'-
utilization could- be iihiiid,7niid'4d-for additioe-resource 

generation capacity is clearly demonstrated. 

%aiAbu Sultan Power Plant in Ideally located for the development 

of an additional 150 MW generating capacity, inasmuch no it Is 
situated in nn nrui or Lnrgeted tndiitr ti dIv.tlopimnt. The . 

govornment, by .'nr.ur-iiItn Lbeii relfle10LtwI tOI tllnfl Industrial 

facilities as voll iH offerltut Jue:ntivto ror newv lnduwtries to 

lovato away from Lth ovi'rconltited motrololitnii area of Cairo, is 

attempting to ease tha heavily overburdened infrastructure of that 

city. Accordingly, the new cLity of the 10th of Ramadan as well as 

. the city of Ismailia and the general Canal Zona areas are scheduled 

for major now industrial developments. Ilie Abu Sultan power plant 

can also supply esiential power requirement to proposed Sinai 

development projects, which are a major joal of the government of 

the ARE. 

The site itself at Abu Sultan ts eminently suited for the 

installation of a fourth unit of 150 MW napacIty. Thu original 

layout 'and arrnnamun, Jntl-ndad tho dev'olopmint of' a four unit 

600 MW1 total capacity station for th~i- Mto. 

Accordingly, major capital vxpenditurs were scaled so as to provide 

r 'for the 600 16W capacity. Then- Include the oil and gas pipe lines
 

to the site, the transmission corridor, the land acquisition and
 

several other item wtch are enuourated In this report. The full
 

utilitation of these facilities constitute a major financial saving
 

40Olhort/Co~insonanth
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to tile Egyptian Electricity Authority and therefore to the government 

of the ARE. Since these items, as well as most of the site common 

facilities, are in the process of completion and will be available 

to be shared by the fourth Un.t, a 32 months construction schedule 

is feasible for the completion of this additional 150 MW generation 

capacity.
 

This is an extremely important advantage for the construction of 

the additional unit at Abu Sultan since no comparable time table 

could be duplicated anywhere else, taking into consideration a 

new and separ.te location. In view of the need for additional 

generating capacity Ln the :ihortest possible time, this must be a 

paramount cotisideration. AccordItng to our es (m-lfiat, the toLal dlrect 

cost of construction for the full 600 MW c:apacity would average 

$466 per kilowatt which compares favorably to new plant construction 

average costs of $620 per kilowatt. This is based on our preliminary 

cost estimate of 85,724,900 U.S.D. and 12,202,800 L.E. for the 

fourth Unit.
 

While some of the fixed site advantages will of course continue to 

exiat, many of the direct -ost advantages which exist in tile near 

term die to ongoing construction acLivities w:11 gradually diminish and 

eventually totally disappear. We believe therefore that it is 

essential to proceed with t1his work as soon as po..s ible , so an to 

maximiZe all tW Inllitrent advaan.gj,&!I, hlat II any caste not latet 

than tile end of 1982. 

rtI full ro1siderarIin of all the above, it Its lte r,fore recomnended 

that a fourth unit of 150 MW generition capacity be constructed at 

the Abu Sultan site. It is further recommended that this unit be 

identical to Units 1, 2, and 3 and that the contract therefore be 

itcgotiated with the contractor for the exinting untros. 

GFilburtlConmmIrlwa,1llta -- -- ,, ,-"-. ,",. L ; - -. ,... ..-..


http:separ.te
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B. 	 CONSIDERATIONS FOR SITN( A F'OURTiH UNiT AT ABU SULTAN 

r. 	Advantage. of11..I'rt .4-..S ite and Ahu Sul tan Area 

a) Present site was sized and purchased for four 150 MW 

units. See Appendix A for proposed site layout. 

b) Cost and time for site clearing and grading already 

absorbed.
 

c) 	Cost and time for rez;--uting and building site access 

road already absorbed. Other local roads are adequate 

for heavy loads and are being further improved at no 

cost to the owner. 

d) 	 Fuel lines being constructed for heavy oil and natural 

gas fuels for existing units are nized for 600 MW 

generation. 

e) Central location provides these advantages: 

/ Reduced tra:imlnnion line coit to high growth areas 

beIng proot.d to derontrallze Industrial growth in 

Cairo Including 10th of Ramadan, the Sinai, Ismailia, 

Suez, and Port Said. 

* 	 Increased reliability factor with four units assures 

constant supply to critical industries in the area 

such as Ismailia food refrigeration plant, chicken
 

farms, etc.
 

* Shorter lines decrease transmission losses.
 

* 	 Be-it locatiion compromu I fuel in.solt tween sources 

Suez area and electricity con.sumer rIn greato r 

Ismal I In area. 

f) Adequate cooling water avalabl,, for 600 MW an concluded 

by the Alden Re-tirch l~ahoritory report whlichitsates, 

"discharge fl )wrart i wer I ivo; t. iga.titd corr ;poiding to 

300 MW inld 00 p cai es tlt,.;(}1)MW i t t-itcl :ieii factor 

wan founid to liavv little effloct. on tho intaIke temI)erature 

rise." 

g) Little If any additimal dredging of coo1,ing water intake 

and ditichiarge cianne tIwould b, neuded. 

_ 	 _Gilhiet/Co i 	nronweialth 
... ..."... .... 	 .. .
 



ANNEX N
 

h) 	 All environmental studfL3i were completed for a 600 MW 

plant and found to be acceptable for the Abu Sultan area. 

Prevailing winds and the absence of other pollutant 

sources makes for ideal siting. 

I) 	 Cost of additional soils studies would not be included 

in contractors bid. Payment Item T.A.4 for Units I and 

2 Sol1.L Report wa!; $000,O0O. 

J) 	 Transmission Ifite corriiors alIready avidable plus 

convenient acces:" to the Sinai. 

k) Skilled and ,';omi-.,;killed labor force locally available. 

1) Higher percentagte of work force could be local employees 

due to craft and supervisory skills already developed 

In the area. 

m) Shorter scheduled completion and reduced escalation 

due to reduction in time required for site Btudies, access 

and improvements. 

Existing Plant Facilitie; Advantages 

a) 	 Plant yard work advantages include: 

* No additional -;(ecurity wall,; aiiil towers needed. 

* Minimal ddillotl i t, road'i aittl w .kwayn. No Addi

tlonal park Inug 1(tti ieeded. 

A No additional LaldsicapIng altd Irrigation !;yt;temr 

needed. 

b) Plant support and admln1s;t rative factlitflen nre adequate 

at no additional cost and Include: 
* 	 Service Building and Dining lacllitiee.
 

Warehouse.
 

A Maintenance Shop-j.
 

SVechicl (aarye and Fuol Facdlitieu.
 

A Ctard llotvie.
 

A [11vIt runelit Sh:ols.
 

A SanUtary Tieatmenti Faclity .
 

A Potalb le Water
or;tipply. 

A 	 Yard Fire irot,.ection Syrntem. 

c) Utilization of iexIktillg unit support tiyntema give theao 

advan talgo, : 

* 	 N41 .I(II lllI.l I 't- y , .91.11 t't I,4f i,,d. 

________________ 	 illi,. it / C,)-,,wt) II ,:, i1t h 
s . +i . *.+.lI, ,tI 1o.i . ,.. - l. 
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* 	 No additions to the Light 0i.1 storage and transfer 

system 	needed.
 

* 	 Minimal additions to Makeup and Demineralized Water 

systems required. 

* 	 Simplifind Switchyard and minimal additio: to control 

building required. 

* No additional Communication and Control links with 

the National Energy Control Center required. 

* 	 No additional hydrogen generation and storage system 

required.
 

* No additional Sodium Itypochlorite manufacturing 

facilities required.
 

* 	 No additional Mobile Equipment required such as cranes, 

acid and caustic tanagers, fire truck, etc. 

.III. 	 Plant Construction, Operating and Administrative Cost and 

E'fficiency Advantages to be Realized Include: 

a) Permitting overlap of Owner and Owner's Agent expertise 

from construction to operation. This assures continuity 

of project management with minimum manpower. 

b) Requires no additional owner operating management staff. 

c) Only minor increa;e!; in operator and mechanic staff 

required. 

d) 	 No staff Increane required for support functions such 

a warehous,, spare parts control, food nervice, water 

treatmenL, ioal handi int , switchyard, vehicl, operators, 

or vehicle ,mechnnictn. 

a) 	Little if any added coasl, of transporting personnel to 

and troin work. 

C) No added !;e,:urti ty force requirements. 

g) No added landscaping, yard maintenanca and Janitor cost. 

SGilhert/ Cor,lmullwolth 
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C. CONSIDERATIONS OF A NEGOTIATED CONTRACT
 

Substantial finnncial savings as well as important reductions in 

dompletton schidule should be realtzod by negotiating the contract 

for the fourth unit at Abu Sultan rnther than utilizing bid pro

cedures. It is hard. to Imagine that, with full cognizance of the
 

many inherent advantages retained by the on site contractor of
 

the fir. three units, competitors would vxpmn Ilie fund- Lo prepare
 

and submit fully responsive and competitive bids. In actual fact
 

it is quite conceivable that in full realization of its advantageous
 

position G.E. could bid a higher price than it could negotiate
 

if the bidding approach would be followed. The detailed costs of
 

the three units are known and are roadily definable and therefore
 

a fair and equitable price should be the result of negotiations.
 

The following are the major advaintage and prime reasons for advocating
 

a negotiated contract:
 

I. Bid Preparation: Considerable direct costi are involved as 

well as loss of time in the performance of the following
 

essential activities associated with the bUdding process.
 

a) Preparation of bid documents.
 

b) Advertisement for bidders, prequalification, evaluation
 

and 	 preparation of short list of bidders. 

c) Evaluation of bids and recommendation to Owner.
 

d) Contract negotiations with aucces;tuil hidder. 

A total p,rlod of six to twelve months could be expended in 

completion of the, above activities with commensurate increase 

in project c6at attributable to inflation. 

II. 	 Plant Dealgr: Ttii first three units of th, plant are identical.
 

Th work anociatecd wi th detiign si well a. the dis. gn
 

review by the consiultant are -ubitanilally coniplete. With
 

a different contractor all thiv.se e xpnie would have to bo
 

duplicated together withtLi &iioclatvd loni~i of titnv
 

By reta ining ti t xt ti g con tractor a "St.indard DotIign" 

can be uvid for tho ma jority of the work with entablinhad 

design philosophy, and with th di-talied dattign and equlpment 

"election already approvd. 

I another comitrcu tor I ioltictild then ieet., tlilly a ilnw 

de61 t01l 4 (1.11 i fil' tl14 II.;III' ti 1' 1 i ' ll ' i thIti 	 1,l, 

UII1hnrt/Conylrnnwn,.th
( I 0ee le*O I, . @O ,o cmlQIe a 
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become aware of .tudient and other InfortiU Ion conce rning 

existing site conditions. An a result of rhe need to integrate 

with the existing p;an t ' design philovophy and equlipmnt 

selection, the new contractor will be required to build a 

"Custom Plant." This will add additional costs to the project. 

The new contractor will not be able to take advantage of the 

design "debugging" that is the result of the existing con

tractor having built three identical unit.s. 

If a substantially new design is permittvd, the consultanc will
 

incur higher costs associated with the design phase. All
 

new specifications, drawings, and procedures will be required
 

and they will have to be examined, evaluated and approved by
 

the consultant and the owner. I.kewite, all of the new 

vendors, equipment and material will need to be examined, 

evaluated and approved by the consultant and the Ownier. 

As a 	result of different equipment being utilized another
 

spare parts program will need to be initiated. This must 

involve a substantial amount of money not only for the hardware 

but also for the manhour costs needed to identify, catalogue 

and procure the additional spares which will be required. 

III. 	 Plant Con!;truct ion:S;uW;t.antial cost savings .hould be 

realized by ntitlizing Lte present contractor for the completion 

of the fourth unit. 

a) 	Mobilization and demobilization: G.E. and its consortium 

are already eutabli hed qft the mite and therefore should 

only have a very minimal or no additional requirement 

for both thu mobilization and demobilization. A iiew 

contractor wo I require, i add itintil expatriate cam 

additionial offtcvi, additional field hiopa and duplicate 

field conatructfon equipmcnt along with nsnrrouws other 

cos t ilrisoc I lt((d witW I ti 1o,)i11 za t ion. 

Due to ai atre.idy conguited nite, the dtle)1tCJion of the 

support faeCiliclte. would n-ceniltate the ptsrchase of 

additional larnd to nCcoImTnodlte both the contractorn. 

b) Cone tructioni pha:,.: fi a r .e.it.|: thet tit" couldractial 

not ,Wcuftsryod.ito twut nilr iorstn'achfto ;i Siit ,sbcontractornth.Ir 

/' GIlhI,;w't/, |lii1110 w n lth 
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and tssociates, working simultaneously without serious 

disputes due to interference. This would result in 

claims for both additional reimbursements and time 

extensions which must be avoided in the best interest of 

the Owner. 

G.E. has a ready supply of trained labor skilled in the 

construction of three units identical to Unit 4,- Their 

experlencd rtchni-Irl ,4taff woUld 1, availAbl e for stipport 

not only for Unit 4 but also essentially extend the 

amount of time they would be available for consultation 

on Units 1, 2, and 3. As a consequence of past experience 

the majority of the logistics problems associated with 

transportation and receiving material have already been
 

solved. Construction procedures and method!i have bten 

established, tried and proven, As a result of working 

closely togeth,.r in a spirit of cooperation a rapport has 

been developed between All), EEA, the Consortium and the 

Consultant that has etitablithled a high degree of quality 

in Consitruction. Ai a cot:uisquence thin quality can be 

carried over Into Unit 4. 

Startup atnd -T(rcts: lhis critical pha.ic of the project 

would benefit. from the experionce gained in the :startup 

of the fir,it three urits , in the case of duplication. 

Leasonu learned In ,startu, . id operation of the preceeding 

three unit s woutld Ito utlized for lie fourth. 

Opeittion and aintenance: 'ilie advanlagets to EFA inherent 

In dhentical unitt torsntevorn.
 

a) ';pnrt! Part,.: |i'tlopmoitti andi pm.irt-i are td ntical and
 

intterchstigoiable ; thrr or, -, ito iitd fogr 1arge capital 

lnvOItmittlt. for p ir-Ch.t'.e of !.II-tll:- Otllly tiliftabl'> for 

a s tinp t' tit It 

Pftvlitn lal |lioble.ri tti, cost ilnvolvoed toI lontlfyt g, 

enialoguing n.i! ;roringy of .ildltlin-il -pie i-t lit 

b) operator ,len ! lit? ,ii,tt'le i ng of.iltud"lrtaining: w t) 

(fit)' . it t '.| t I .'n .t11,'n.fit'1 .;i c ,l Icli' p.- r I a-4 

410'41l, ll WI)III ,l h ,o I, , I,1,- 1 1 -) 11 it . -,fill1 l t ,\ 
{ Gil h'rt/C11. ... w,.,Itl h 

http:lioble.ri
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existing Units 1, 2, and 3. 

c) 	 Operating Procedures: Procedtircs would be the same for 

all four units adding a big safety factor as operators 

will be able to change from unit to unit identical
 

controls and proceduren;, greatly minimizing the potential 

for operator error. 

d) 	 Plant Maintenance: As a result of using identical 

equipment, maintenance will be greatly simplified 

with parts interchangability between units resulting 

in no additional training, parts and tools needed 

to maintain a fourth unit. 

4' GiIhart/Coinmonwil.ilth 
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D. 	 COST ESTIMATE 

I. 	Conceptual Cost Estimate
 

The preliminary cost estimate for the Unit 4, 150 MW nominal
 

rating oil/gas plant at Ismailia is $85,724,900 U.S. Dollars
 

plus 12,202,800 Egyptian Pounds (L.E.) as shown in Table 1.' 

Estimate [InN in and Qualification: 

a) '1110 COaL e.ttnato In batied on a chcoduh.ed stnrt of design 

by November 1982 and commercial operation of Unit 4 by 

July 1985.
 

b) 	 All labor is Va3ed upon a normal 48 hour worN wc 

eight hours per day, six days per week and does not 

include overtime. 

c) 	The capital costs are based on July 1982 dollars.
 

Escalaiion rates compounded annually have been assumed
 

for 	 this conceptual estimate. The escalation is intended 

to cover the differential in material and labor costs. 

U.S. EBypt in 

Material 10%/yr, I years 20%/yr, 2 years 

Labor 1OX/yr, 2 yeara 20%/yr, 2 years 

d) 	 Land for the project i currently ownued by the EEA atid iL 

not included in the estimate. Neither haa any allowance 

for Owner's couts, Including allowance for fund!- during 

conntruction, been included in the eattinate. Re.ntal fee1 

for additionall laydowit aren are not included i the estimate. 

a) 	 Egyptian labor coats, as it.et:tlzed in the detailed eati:nate, 

wore determi i.d by u.jlng U.S. labor productivity and a 

factore of uI :hlt fox local unkIlled labor and four for 

all other local f;ktlli-d labor. Ltabor rdite i used aro thotie 

furnittlhed by -EA co ttracting compn tii'. a i taidard t.agea 

pu id ththII ,,,e 

f) An excilangto i-ito of 0.1.2 (I.. .) per dollar has been uiod 

to cotvert dillArti to (.-.) Lgypinn pon)tidi). 

g) An allownticn of 60% for th.' U.;. C 'itractor hait beent 

incorporat -d In the labor t[gUt..I to cover home office 

ova tleau e t toolti, "'li pntt , supotvI lon, tcompor ry, 

i' lI ll t ,I '( ,fsr 
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h. 	 Budgetary equipment pricing has been obtained from equipment 

vendors.
 

i. 	The balance of plant equipment and structures have been 

developed based on historical data.. 

J. 	 Material handling, storage and mark-up based on 20% of 

Egyptian material costs. 

k. 	 An allowance of 15% hi,; been utilized to include export 

packing and freight. 

1. 	An all9wance for additional expatriate housing units 

has been included. 

m. 	 An allowance of 60% for local Egyptian labor is included 

to cover social insurance, overheads, profit plun an 

allowance for the ponsibility of paying premium wages to 

attract qualified workers-to the project. 

n. 	 An allowance of 5% of the total direct cout vi.rit inte has 

been included for design engineering. 

o. 	 A contingency of 15% has been included for both the U.S. 

Dollar portion and the Egypt<f:, Pound portion of the 

estimate. Iliese contingitcles are defined tin specified 

provisions for uzforeieceable elemnts of cost within the 

currently Iftied scope of, work and do not .i low for 

changes fin sicope. 

1l. Basis of Cost' Eritimate 

a) The power plant is to he coiqtructed on an existing sitn 

and attached to Unit 1. 

b) Exist itg circulating watter system intake and dl:. charge 

structures were inodifled to inroi, orata the thrt 4 addition. 

c) Rainforced concrtte pipe w,|s used for tho circulating water 

intake and diucharge 'tys, ta to !jupport a coMrpri.: IIed 

conatruct Ion -ichtidile. 

d) Fxren'ilv r 'e o,'r +h,.It piling hats bo' ivTn',.l i l ol.ile 

axitItiItir titructure, Ii otim t ,m',o IV.i1tilmI. lt11'ddit'lon, the 

cOn'tiderabl,. i, t mtobr of tiadergro tilrd ftc il t ie,, will roquir" 

temporary sueilportti during coitat ruet iOn. 

e) Turbine Building volurne Itsqtintlar to Unit 2.
 

f) Boller Are-it nI.i tlr to Unit 2.
 

g) Tit) iIitako ad, discharge ch.l&Iu llti wore Witdh1l1u .ini! eCxterddd.
 

........ *.....,..,.. 
 -4 
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h. 	 BuildLngs enlarged by Unit 4 addition to accommodate 

additional equipment: 

* Water Treatment Building - 60 Fr (Length). 

* Make-Up Pump House - 10 FT (Length). 

* Switchyard Control Building - 10 FT (Length). 

i. 	An additional T/B crane similar to the existing crane 

has been included. 

J. 	An additional oil/water separator at one-half of the existing 

capacity has been included. 

k. 	An additional hay with nupporting equipment han been 

added LO Ulu 2/10 KV tchyiard LUw( L out'LitLu .lc.uhaulwtIjI 

generator and Oio two tranatuisston l in't to the 10th of 

Ramadan City.
 

1. 	 No additional fuel oil storage capacity is included other 

than one fut-I li day tank. 

111. Option
 

A high prei:;ure turbine rotor Is recommended as a spare with 

the 	 addition of a fourth unit. The cost including freight and 

export packing i ,rstimated to be $1,380,000 and is not 

included in the abnv pl.mnt cost earitnate. 

~~~(/'Ilt.'tt/..,gpgti,li..,.. it :6 
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TABLE 2
 

Approximate Coit of realized Benefits Due to
 

Siting of Ahu Sultnn 

Item .Doscrtption Site Related Benef it 

$ L.E. 

Switchyard 900,000 900,000 

Transmission 8,000,000 

Fuel Tank 690,000 50,000 

Fuel Pipe Lines 20,000,000 

Dredging 2,000,000 

Land Acquisition 200,000 

Service Building 625,000 100,000 

Maintenance & Warehouse Bldg 874,000 460,000 

Emergency Turbine 
Generator 2,360,000 10,000 

Recirculation Model 

Study 50,000 -

Raw Water intake Structure 200,000 50,000 

Auxiliary Boilers fire 

protection and fuel 

unloading system 3,000.000 200,000 

Total 8,699.000 31,970.000 

.GilbortlCommonv-,lth
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TABLE 3
 

Approximate costs of realized benefits due
 

to negotiated contract
 

L.E.
Item Description 


Mobilization &
 
Demobilization 2,711.000 3,840.000
 

705.000 50.000
Training Program 


Spare Parts Management
 
144.000
Program 


Spare Parts 3,000.000
 

6,000.000
Design 


1,500.000
Consultants 


Total 14,060.000 3j890.000
 

-- - . . . .G-ill),t/ 1 ,,, aw,. It 11 ,, 
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ANNEX )
 

I NTRO)1ICTI ON
 

The following qunntitntive analypis wnu prepared by Gilbert/Commonwealth
 

as an aid to the Egyptian Electricity Authority in their evaluation of
 

the Unit 4 Proposal. The preparation of this report was in response to
 

Engineer Said Isa's telex of October 19, 1982.
 

A direct comparison of our "Comparative Cost Estimate" as prepared for
 

EEA with either an existing contract or a new proposal may result in
 

misleading conclusions. We would like to establish the following clari

fications in order to provide EEA with the necessary background information
 

so that they may evaluate accordingly.
 

The title of our submittal dated August 15, 1982 "Comparative Cost Estimate" 

is a misnomer. The title "Conceptual Cost Estimate" more accurately 

reflects the contents of that document. We were requested to prepare a 

budgetary cost estimate for a fourth unit at Abu Sultan similiar in 

uasign to Units 1 and 2 for submittal to AID. The estimate was to have 

an accuracy of plus or mintus five percent. The industry standard acceptable 

level of accuracy for fossil plants is minus five percent and plus thirty 

five percent. Based on available data inhouse, we felt that the range 

has been reduced to a point closer to the pluti or minus five percent
 

due to design and construction similarities between the units. In our
 

opinion the estimate will be close to the plun or minus five percent
 

criteria, however, there are two major factor; that affect its subsequent
 

utilization; time available for preparation, and the scope definition.
 

The time constraint necessitated uvlng standard estimating procedures
 

-1-tl
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rather than the dttlJ] dtiiin mtthod. The atandard etimnting method 

uses representatw' Vilu1lut- for ii1 coots and quantitice boned on the 

assumption that the vnriaticaa in estimating individual items will 

average out once the contingency is utilized. Using this type of an
 

estimate in a comparinon against a detailed design estimate or an actual
 

plant cost may lead to inaccurate conclusions. The risk of inaccurate
 

comparison is that the cost allocated for a specific item may have been
 

estimated high or low with the difference Deing equalized by the con

tigency factor and an opposite allocation of another item.
 

The lack of a comprehensive or detailed scope definition made it necessary
 

for our engineering staff to include in its estimate those items which
 

we felt would be necessary to construct Unit 4 similiar to Unit 2 as
 

affected by Unit 3. This of course involves using engineering judgement
 

which will vary from the architect/engineer position to that of a con

included.
tractor. Our estimate defined the items which we 


Our analysis has taken these problems into consideration and has sub

divided the allocations into as many componentn as pocaible to permit
 

relative comparisons. We would like to point out that although the
 

total estimate in within an accuracy range, the individual components
 

of that estimate do not necessarily fall within that range. For your
 

information, the estimated cost of $85,724,900 and LE 12,202,800 represented
 

the midpoint of the plus or minus five percent range. Therefore, the
 

full ranges are $81,438,655 to $90,011,145 and LE 11,592,660 to LE 12,812,94C
 

based upon our scope as defined in tht cost estimate and this report.
 

Cow ICAMmWft, 
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As part of our comparative analysis we were directed to allocate the
 

various sub items to the Schedule of Prices as contained in Appendix II
 

of the Units I & 2 prime Contract. Our analysis includes this chart
 

and Section II of this report discusses our approach; how-ver, we would
 

like to review the contents and pricing used to arrive at the schedule
 

of prices.
 

As its very inception when the Units 1 & 2 IFB document was prepared, 

the Schedule of Prices was established to provide a means of spot checking 

the initial bidder's prices. However, thin proved to be unfeasible. 

The Schedule of Prices developed into a breakdown of the total contract 

price and was subsequently related to the Schedule of Payments. The 

failure of its original intent was the result of condensing an estimate 

documented by volumes of data into less than fifty line items. The 

decision as to which category a piece of !;upport equipment and other 

associated cost was to be placed was entirely at the discretion of the 

bidders. As an example the pricing for the turbine generator from the 

various bidders ranged from $15,000,000 to $37,645,000. It was advan

tageous for the blJders to assign n high dollar value to the early pay

menc items and then correlate this valu, with the Schedule of Prices 

They were able to do this based on the fact that the value established 

for a piece of equipment did not have to raprenent its actual cost, 

but rather tUeir estinated cost to arrive at a point in the design or 

construction cycle. The nrihedule of payment wan predicated on the fact 

that in order to reach a payment milestone other related work had to 

have been performed. Thin ability to minipulate the overall cost of
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the project In the schedule ot Prices makes a direct comparison unreliable. 

Utilizing our estimated costs and knowing the items included in its make

up can provide a basis for forming an assumption to determine how the 

contracter formulated hin prices. The conclusion Is speculative rather
 

than definitive.
 

The scope of our conceptual cost estimate included several assumptions 

as to which particu]nr cont items would be Incurred by the Contractor 

and could be reasonably estimated by )urselves. In this consideration. 

several large cost value assuriptions were made. First, that no significant 

mobilization or demobilizatiot costs would be !ncurred by the Contractor, 

since the plant site was currently fully mobilized and not expected to 

demobilize prior to our assumod effective Contract date of November 1, 1982 

Therefore this cost was not addressed as a single line item. Second, 

that bonuses and premiums paid to expatriate employees of the Contractor 

and his subcontractors were not reasonably known, and therefore could 

not be reasonably estimated aid were not included in the estimated con

tract price as a quantifiable item. Finnaly, in considering dewatering 

of the circulating waLcr area a cost was eutimated for continuing the
 

dewatering sub contractor's efforts. However, the work of moving par

ticular dewatering well pointi; was not estimated due to a lack of detail 

design to determine the number and location of dewatering well points
 

required for Unit 4.
 

W I-t 
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I. 	 Quantitative Scope' Ch.ng, Analvals 

The following analysis is based on a coriparision between the Unit 3 

plant addition and the proposed Unit 4 additlon. This anakysis details 

in greater depth the rationale used in uirriving at the estimated cost
 

for the propcsed Unit 4 addition as submitted to EEA on August 19, 1982.
 

The two items having the greatest effect in increasing the cost of
 

Unit 4 above that of Unit 3 are the circulating water system and
 

escalation.
 

The 	constr-.;tion schedule for Unit 3 enubled the Contractor to incor

porate the design and construction of the circulating water system for
 

Unit 3 into the schedule for Unit I and 2. The extent of the construc

tion savings may not have been fully reulized at the time Unit 3 was
 

bid. However, this is not the case for Unit 4. The Unit 3 design
 

incorporated all three tunnels together which produced savinbs in the
 

engineering design time, forming, sheet piling, excavation, dewatering,
 

and 	material. In addition, the schedule was coordinated to avoid
 

interferences with the buried support systems and energized overhead
 

lines. Although the savings attributable to the coordination of the
 

buried Underground systems is considerable, the determination of the
 

actual cost savings is difficult to assess. D)uring the preparation of
 

our 	cost estimate, we considered the cost for a tunnel system; however,
 

it 	 wa; reali.ed thit Oil., method would hav .iu inordinate effect on 

the 	cost of Unit 4 and miay not be able to support the 32 month con

struction fchedule. We, therefore, developed the costs for an alternate 

method which utilized concrete pipe. Use of the concrete pipe from 

the 	circulating water pump house to the turbine building does not 

eliminate the conrtruction interferencef but ,Ioen alleviate the 

w --I5 --. 'u 
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situation by reducing constructJon time and the extent of excavation.
 

in addition to the problems inhvrent with new construction in an
 

operatit.g plant, there are three major costs associated with the cir

culating water system for Unit 4 that were mtnimal for Unit 3:
 

dewatering, excavation, and a tenporary runaround. The costs for these
 

items on Unit 3 would have been developed an adders to the Unit 1 and 2
 

contracts and probably did not include the costa for mobilization,
 

demobilization and dewatering. A small percentage of the total cost
 

would have been assessed for excavation and the temporary runaround.
 

Unit 4 will incur the full cost for the dewatering contractor including
 

mobilization and demobilization, excavation, and a temporary runaround.
 

The temporary runaround for Unit 4 presents additional costs since the
 

earthen type, as used for the construction of Units 1, 2 and 3, is no
 

longer possible with units in operation. The additional costs for a
 

temporary bridge was included lu our estimate.
 

In addition to the differential in manhours, dewatering, and engineering
 

design the following table compares the estimated quantities of material
 

required for the Unit 3 construction versus Unit 4.
 

Unit 3 Unit 4
 

Tunnel
 

Excavation/Backfill 35000 CY 39500 CY
 

Sheet Piling 26 TN 2560 TN
 

Concrete 4040 TN 1340 CY
 

Pipe - 2100 LF
 

Interior Bearing Piles 3650 LF 3650 LF
 

Temporary Highway Bridge - IEn.
 

-6-
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The Unit 4 turbine buildini, is approxim.ately 19 percent (231,800 CF 

b%. volume) larg~er than Unit 3. The Unit. 3 turbine building I!, ,ssen

tially a duplicate of Unit I without tile auxiliary boiler area and 

the common facilities bay. The Unit 3 addition did not require the
 

common facilities bay due primarily to its relative position with
 

the control room. This position enabled the cabling runs into and
 

out of the control complex to remain unchanged from those of Unit 1.
 

The turbine building associated with Unit 1 extends to the midpoint
 

of the combined control room, and the common facilities bay extends 

from the midpoint of the control room to the first column line associ

ated with Unit 2.
 

Unit 4 requires that the common facilities bay be included in its 

design to retain the same relative position for Unit 4 with the control 

room as Unit 2. Reinstating the common bay represents the 19 percent 

increase of Unit 4 over Unit 3 without the unloading bay associated 

with Unit 2. This 19 percent increase can be translated into approxi

mately 160 tons of steel, 215 cubic yards of concrete and 1,615 cubic 

yards of excavation and backfill. 

Our estimate fr Unit 4 included an allowance of 200,000 LE for con

struction interferences encountered by the subcontractor's labor 

forces in arean other than the circulating wnter nystem. This alloca

tion Is for productivity losses and mil ccllsaeous material required 

for additional work aotd supports required to circumvent existing 

buried facilitles. The amount was establitihed in U.S. dollars based 

on standard U.S. practices and converted to Egyptian poundr;. The 

construction interferences and produc, vity lot;f;es associated with 

GibetIC&monw.ait 
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the circulaLing wiat er 1aVL01t wert Jncorlornt ed Into the method of 

estimating the cost. for thtie work by including additional material 

and increased manhours.
 

Our estimate does not assess a value for productivity louses due to
 

construction in an operating plant or for the additional manhoura 

related to an offsite storage area. This was based on the fact that 

Unit 3 will be built with one or two units in operation at varying 

stages. We have also not assigned a value to the increased productivity 

associated with the construction of i w.veral identical units. It is 

our estimate that the reduced productivity due to construction in an 

operating plant and the additional manhours required for offaite 

storage will be offset by the increased productivity of constructing 

several units of the name type. 

The equipment included in the CAI coat estimate was based on our engineering 

judgement an: to what would be requirled to duplicate the Unit I and Unit 2 

design philoaophleti. The "Iquipnient Vnr t tot Lli.t" ot1 the. folowin: p:1e 

identifies the equipment changes and the quantitle'; of each. An to be 

expected there was significantly more equipment with UnIt 3 than Unit 4. 

Section III of the analysis listu the dollar and LE differential associated 

with these differencen. Since we did not prepare an etstiliat, for the Unit 3 

Contract, the values shown have been adjunted from our present day erti

mated cost to reflect the estiimited cost at the time the Unit 3 Contract 

was awarded.
 

C.4oInWo 
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EQ1II I'NIfNT VARIATION LI ST 

EO3I !ENT UNIT 3 
CAI 
UNIT 4 

Auxiliary Boiler Feed Pump I Nono 

Mazout Storage Tank Recirculating Pump 2 None 

Hazout Oil Storage Tank 2 None 

Boiler Blowoff Tank None I 

Elevator 1 None 

flazout Oil Storage Tank Heaters 2 None 

Chlorine Analyzer Sampling Pump 2 6 

Chlorine Annlyzr 1 3 

Start-up iliZmt fo riter 1 None 

Neutral (rond ug I,', st or | None 

Netit ral ie oinding ;wi tch I None 

Neut ra Arrr.4t.r 1 None 

220 kV (Cl..1 u~t hiv.., -r t, 3 4 

Lightniiiy. Az tz- teta 6 9 

Cotl):; ! C( l'a lp.l'oIr 2 3 

1wnulator ,'a.h '.yt trm 1xtenalon I say I 1/3 RAy5 

Svitc hyard hly 3Ixtevilon 2 1 

Tur Ii-i. 'Iwrin- None 2 

Cont :ol !,, a 1 . : --. p ranltiorwer I None 

Reloce1(it yesadrYe No 

. 's %,1 1 1.j l , No 

I1 t I tta I . " I . t I Ill Non a 

,%simst ()1 I Vl , Yel No 
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Our estimate treatod Unit 4 jlt lit'w rotistruction with no schedule 

overlap. The statut, or 1lul 3 in relation to the proposed Unit 4 

was extremely uncerLnin, and to assess any cost savings attributable 

to schedule overlap would be too speculative. The composite wage rate, 

therefore, incorporates a very small factor for mobilization and
 

demobilization costs. In addressing the mobilization and demobiliza

tion aspect, it is important to separate the cost of mobilization and
 

demobilization for the General Electric Company versus their sub

contractors. Our estimate assumed that the start of the Unit 4
 

Contract would be by November 1, 1982. Based on this assumption, and
 

also assuming that the General Electric Company will maintain the
 

services of its major subcontractors (such as Sadelmi Cogepi and
 

Atrabco), the cost for mo!.ilization and demobilization would be minimal.
 

There are several other subcontractors that will incur the full cost,
 

such as the dewatering and the piling subcontractors, and their
 

associated costs should be treated separately. The General Electric
 

Company and its major subcontractcrs will incur some additional costs
 

that can be classif',;d as mobilization and demobilization charges.
 

These cdsts would be for the normal rotation of expatriate employees,
 

bonuses to extend exi:sting contracts, replacement of consumable con-

Ltruction material, replacement of equipment that will not last the
 

life of the four unit construction cycle, and other intangibles. The
 

nebulous nature of these items precludes our placing a definite value 

on its cost and it why our estimate includes it in the wage rate. 

-10
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1. 	Preparation of . ilt- 0 1P 'QII 

Pric,. SHI)baned upon the allocationThe determination of n Schedule, of 

of total Contract cost into items for payment by the Owner to the 

Contractor. There are two separate considerations wh
4ch determine 

One consideration is
individual item value for n Schedule of Prices. 


the item's value, either as a material or a labor cost. The second
 

consideration is the time in the Contract schedule when the item cost
 

is incurred and when it is paid as delineated in the Schedule for
 

With these two factors in mind, there are two different ways
Payment. 


to structure a Schedule of Prices for our conceptual cost estimate for
 

Unit 4. First, that all costs associated with equipment or material
 

be included with that item in the schedule for payment. This would
 

mean that material/equipment cost, freight and a prorated portion of
 

both contingency and escalation would all be included with each item
 

in the Schedule for Prices and, ultimately, the Schedule for Payment
 

for each of these items. For your information, we include this method
 

Schedule of Prices.
as "Alternate A" as shown on our 


However, this approach results in a Schedule of Prices that is
 

favorable to the Contractor while being disadvantageous to the Owner,
 

since a larger portion of the Contract price is paid to the Contractor
 

early in the Contract schedule based upon material payment items.
 

This results in a loss of control of cnah flow by the Owner. There

fore, we recommend an nlternntive approach to preparing the Schedule 

of Prices. We recommend that for the Schedule of Prices, only the 

estimated material cost plus freight be 	included in equipment and
 

material items in the Schedule of Prices and, further, that both 

CAM Ica]mWel' 
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-contingency and eicalatlon be included in payment item B.ll.F. 


This approach results
Installation, Startup and Performance Testing. 


First, a larger portion of the Contract
in two benefits to the Owner. 


price becomes payable at a later date in the Contract schedule.
 

Second, that this larger portion is paid in a direct proportion to
 

the amount of construction monthly progress achieved, whi.ch is a
 

In essence,
value that is verifiable and certifiable by the Owner. 


the Owner achieves greater control of the Contract cash flow due to
 

later payment of Contract funds on items which the Owner 
can verify.
 

The net amount of the Contract does not change; however, 
the Contractor
 

must earn a greater portion of the Contract amount based on performance,
 

not purchase of equipment and materials. We recommend this approach
 

to EEA, and include it as "Alternate B" on the following Schedule of
 

Prices for Unit 4.
 

\NCmmofie,12 
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AUTIORITYEGY'TIA:; I.I .CTRICIlY 
PLANTISHAlLIA STEAM i'OWER 

150 M11 (1 x 350) 

EVALUATION WORK SIII"ETS 

DATE: October 29, 1982
 
GENERAL ELECTRIC COMPANY
BIDDER: 


SHEET 1 of 3
 
GILBERT ASSOCIATES, INC.
PREPARED BY: 


SCHEDULE OF PRICES
 

UNIT 4 CONCEPTUAL COST ESTIMATE
 

B
Alternate A Alternate
Item 


B.I. LUMP SUM PORTION - PART T
 

A. 	Designing, detailing and
 3,512,600.
3,512,600.
technical submittals 


B. 	Mobilization and demobili

zation 


C. 	Training Program 


30,000.
30,000.

D. 	Performance bond 


250,000.
250,000.

E. 	Marine & War Risk Insurance 


2,233,700.
3,869,100.
F. 	Local Material (L.E.) 


G. 	Local Installation, start-up,
 9,969,100.
8,333,700.
& performance testing (L.E.) 


H. 	Thermal recirculation model

ing (included in study for
 

Units 1 & 2) 


I. 	Furnishing spare parts man

agement system and fixed
 

fee for procuring spare parts
 

-13
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DATE: October 29, 1982

SCHEDULE OF PRICES -

UN'It 4 .CONCEITLIAL COST ESTIMTI: 
SHEET 2 of 3 

BIDER: GENEraL ELECTRIC COM'ANY 

Alternate A AlternateB
Item 


3.11. LUX? SUM PORTION - PART II 

A. 	Furnishing all U.S. source and
 

origin permanent material,
 
equipment, and supplies 

18,912,700. 14,375,000.

1. 	Turbine-generator 


2. 	Steam generator and
 
14,145,000,
18,638,200.
accessories 


3. 	FD fans and drives w/Item 2 w/Item 2
 

4. 	ID fans and drives w/ILem 2 w/Item 2
 

2!,221,500. 
 1,687,600.

5. 	Boiler feed pumps; drives 


FW heaters include deaerator 1,211,500. 920,000.

6. 


7. 	Piping, valves, and in-line
 
5,413,300.
7,127,bOO.
specialties 


8. 	Auxiliary boilers 


CW pumps and drives 1,703,200. 1,293,800.

9. 


954,500.
1,256,800.
10. 	 Condenser and tubes 


147,200.
193,600.
11. 	 Condensate pumps 


231,000. 
 175,600.

12. 	 Fuel oil tanks 


13. 	 Structural and misc. steel
 
3,859,000. 2,930,800.


(excluding switchyard) 


14. 	 Transformers - step-up,
 
2,236,800.
2,944,900.
start-up, unit auxiliary 


413,500. 
 314,000.

15. 	 Isolated phase bus duct 


16. 	 Medium and low voltage
 
switchgear including
 

1,762,000 1,338,500.

transformers 


1,333,100. 1,012,700.

17. 	 I & C 


Cable tray and conduit 1,785,500. 1,356,500.

18. 


. 19. 	 Combustion turbints 
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SCHEDULE OF PRICES - DATE.: October 29, 1982 

LnIT 4 CO.CEPTUAL COST ESTIAN3I'3 
SHEE:IT 3 of 3 

BI P!ER: GENEIAI. ELECTRIC COMI'ANY 

Item 	 Al tvrnat,. A A] ternatit'
 

20. 	 220 kV switchyard - complct 1,050,200. 797,600.
 

21. 	 Water treatment equipment 1,598,000. 1,213,700. 

22. 	 Other plant, equipment, and
 

materials 6,970,000. 5,294,200.
 

C. 	Furnishing and storing con

sumables 756,400. 500,000.
 

D. 	Furnishing workshops, laboratory
 
and mobile equipment 

1. All items except 4:09.5-2.1.
 

E. 	Maintenance and operations
 

supervision
 

F. 	Installation, start-up, and
 

performance testing (U.S.
 

Source and Origin) 7,963,600. 25,825,500.
 

....
G. 	Abbreviated Performance Test 


TOTAL U.S. Dollars 	 85,724,900. 85,724,900.
 

TOTAL Egyptian Pounds 	 12,202,800. 12,202,800.
 

"1-	 16
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III Cost Analvsis
 

In summation of our na1yulti covered in Section I and II, we have
 

developed the following table. We were able to apply estimated costs
 

to the scope changes that involve specific work, however several of
 

the items have no basis for estimators to develop applicable costs.
 

These are the costs associated with productivity, interferences, and
 

schedule overlap.
 

A minimal amount of 200,000 LE waL included for additional Egyptian
 

labor due to interference and is identified in Section I of this
 

report.
 

The determination of an escalation factor between the Unit 3 Contract
 

price and its estimated price if bid in October 1982 was derived by
 

subtracting the net scope change value from the estimated Unit 4 cost
 

and deterninng the percentage increase. This lesulted in an escalation
 

rate of 20.8% for U.S. Dollars and 57.7% for Egyptian Pounds.
 

- 16 
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EST J MATEI COST 

SCOPE CHANGES 

UNIT 3 VS GAI UNIT 4 ESTIMATE
 

U.S. DOLLARS EGYPTIAN POUNDS
 

Circulating Water System 2,703,400 806,200
 

Trubine Building Size Increase 737,100 497,300
 

Construction Interferences Not Including
 
Circulating Water Area - 200,000 

Mobilization and Demobilization Note 1 

Productivity Losses Due To Working 

In An Operating Plant Note 2 -

Offsite Storage Note 2 -

Increased Productivity For Work
 
On Identical Units Note 2 -


Equipment Increases 1,030,200 43,900
 

Equipment Decreases (-)(2,665,500) (-)(382,100)
 

Schedule Overlap Note 3 -


SCOPE CHANGE TOTAL 1,805,200 1,165,300
 

NOTES:
 

1. Included in composite wage rate
 

2. Cost indeterminate and estimated to be o(f1et by increased productivity
 

3. Unit 4 ettimated as a new unit with no behedule overlap 

GAu ICmWWWWW 
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IV. 	 Escalation Rateti 

Consideration was given to several factors when we drt-rmined what 

escalation rates and durations were to be utilized in our conceptual 

cost estimate. First, for U.S. sourced equipment and material, a 

yearly escalation rate was derived by averaging several industrial 

groups including raw materials and finished products. This average 

was determined to be appro-imately 10 percent per year. This rate 

was compounded to the mid-point estimated for a delivery schedule. 

which was one and one-half years. This resulted in a net escalation
 

rate of 15.4% for U.S. source6 material and equipment.
 

For 	expatriate labor, the same approach was utilized. An average of
 

several trade union escalation rates was derived considering both
 

skilled and unskilled labor. This average was determined to be approxi

mately 10 percent per year. This rate was also compounded to the
 

estimated mid-point for the project duration, which was two years.
 

This 	resulted in a net escalation rate of 21.0% for expatriate labor.
 

Regarding Egyptian sourced material, consideration was given to the
 

overall e-onomy of Egypt to determine approximate escalation rates.
 

While very few details are known in this regard, we assumed that a
 

rate 	of escalation of 20 percent per year was both reasonable and
 

suitable for budgetary estimating purposes. Based upon this assump

tion. further cons;ideration was given to durations for ercalation of
 

both material and labor. It wab decided that the samt! duration would 

be utilized for both material and labor escalation since locally 

supplied material would be forthcoming throughout the duration of the 

project. Therefore, a durat ion of two ytnri. wat entabl i shed for both 

- 18 
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local maLerial and local labor escalatlon, resulting In a not 

escalation rate of 44.0%.
 

I1- 
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On August 19, 1982 Gilbert/Commonwealth submitted a report to the EEA
 
containing various considerations regarding the addition of a fourth 150
 
MW generating unit at the Abu Sultan site. These included a zonceptual
 
cost estimate, site selection considerations and a reviews of the benefits
 
of a negotiated contract. This report considered a project start date
 
no later than November 1982, and resulted in a recommendation of funding
 
a fourth 150 MW generating unit at the Abu Sultan site. This recommendation
 
was based upon site seliction advantages, negotiated contract benefits and
 
a conceptual cost estimate with a range of plus or minus five percent,
 
the midpoint of which was $85,724,900 and LE 12,202,800.
 

A supplemental report was issued to the EEA on October 29, 1982 comparing
 
our conceptual Unit 4 cost estimate to the GE/EEA Unit 3 contract price.
 
This comparison substantiated our recommendation for the addition of a
 
fourth 150 MW generating unit at Abu Sultan based upon a quantitative
 
scope change analysis and a cost analysis.
 

In response to a request by AID, we have reviewed and revised our con
ceptual cost estimate considering the delay in scheduled project start
 
date of approximately one year. The following is a summary of these
 
findings.
 

Several approached were discussed regarding the most reliable method of
 
reviewing our conceptual cost estimate. Included in these discussions
 
was a simple procedure that entailed de-escalating our conceptual cost
 
estimate to arrive at a base cost, and re-escalating this base cost to
 
both current values and projected values through contract execution. This
 
approach was ultimately considered unreliable for estimating purposes.
 
Gilbert/Commwealth then decided to obtain current vendor material and
 
equipment prices and reestimate the total prime contract price based
 
upon current site conditions, escalation rates, and other pertinent
 
factors which reasonably cotIld affect the cost of an additional unit.
 

Gilbert/Commonwealth obtained current price quotations from all major
 
equipment suppliers, and determined that the overall estimated cost of
 
material and equipment (identified as Total Directs on page 4 of Table 1
 
attached) had increased by $197,000 due to changes in the price of water
 
treatment equipment (item I of page 2 of Table 1, attached).
 

The major revisions to our conceptual cost estimate are contained in the
 
category Indirects which are listed on page 4 of Table 1 attached. We
 
have included "s an addition to our conceptual cost estimate an amount
 
of $2,427,500 for United States Material Handling, Storage and Mark-up.
 
This item is the result of a survey of other prime contracts in the power
 
generation industry which indicates that a cost ceaegory of this nature
 
is both reasonable and reimbursable to prime contractors to recover actual
 
cost. For our conceptual cost estimate a value of 5% of the Total Direct
 
coast wis utflized. No change was mado to the L. portion of this Indirect
 
cost category.
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ANNEX P
 

A revision was made to the Freight-Total Haterial category based upon
 
the increased Total Direct value and a current estimation of freight
 
cost. This estimate is 17.1 percent of Total Directs. This percentage
 
has increased due to the substantial increase in the cost of fuel for
 
air and sea shipments. The net change in this percentage is an increase
 
of 2.1% from our previous conceptual cost estimate.
 

No change was made to the category of Expatriate Housing for either U.S.
 
dollar or Egyptian pound costs.
 

Regarding Mobiliza:lon ind fninhil ization, in the pa;t yvar constru t[on 
progress on Units 1, 2, and 3 has had an impact upon the savings antici
pated in mobilization and demobilization charges. Recently the prime 
contractor has begun significant demobilization of both his civil and
 
electro-mechanical subcontractors, based upon the advanced state of con
struction activities on the site. This demobilization effort is expected
 
to continue through the current anticipated project start date of November
 
1983. An allowance of $1,000,000 and LE 1,000,000 was included in our
 
revised conceptual cost estimate to cover this re-mobilization effort
 
based upon the previous contract value for this type of item and our
 
best estimation of the anticipated state of demobilization of the project
 
start date.
 

The Engineering category of this conceptual cost estimate was revised
 
to reflect the increase in estimated costs noted above and to account
 
for the year's delay in anticipated project start date. Gilbert Commonwealth
 
used a figure of 5% of total U.S. Dollar Direct costs and previous Indirect
 
costs, plus 5% of Egyptian Pound costs (which have been escalated 30% to
 
account for the delay from November 1982 to November 1983) as representative
 
of Engineering costs.
 

The Contingency category was re-evaluated based upon current site conditions
 
as well as other pertinent data. Our conceptual cost estimate was prepared
 
using standard industry procedures, which consist of using representative
 
values for all costs and quantitites based upon the assumption that when
 
an appropriate level of contingency is included, variations in individual
 
item estimates will, in effect, average out in the total estimated cost.
 
Contingency, in this case, is representative of indeterminate costs that
 
are expected to be incurred by a contractor but cannot necessarily be pre
determined or specifically quantified. Generic examples of this type of
 
cost are fluctuations in labor rates, actual material costs and freight
 
escalation, benefits and premiums paid to contractor's expartriate employees,
 
and most importantly construction interferences. In the case of Abu Sultan
 
Unit 4, construction interferences are clearly the largest and most important
 
example of indeterminate cost. This complication is further compounded by
 
the fact that the extent and magnitude of the cost of construction inter
ferences must necessarily vary dependinR uvon whether the current on-site
 
Contractor or a new and different Contractor is selected to perform the work,
 
as well as the overall construction status of the site.
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ANNHX P
 

Contingency, when used as representative of indeterminate costs in a
 
plant cost estimate, is Intended to cover actual costs incurred by the
 
contractor in the performance of the Contract. It is not intended to
 
include funds for out of scope efforts nor contractor claims. Therefore,
 
it must be noted that our conceptual estimate was prepared utilizing a
 
summary of Indirect costs which includes both an escalation factor and
 
a contingency. The contingency is intended to cover any discrepancies
 
between estimated and actual escalation, an allowance for unspecified
 
construction interferences, and the other generic examples noted above.
 
For U.S. Dollar costs, we have utilized a figure of 15,. of total estimated
 
costs including Direct and previous Indirect costs. This percentage
 
has not changed since our original conceptual cost estimate; however,
 
due to the increase in both Direct and previous Indirect costs there
 
has been a corresponding increase in the estimated value of this category.
 

However, for the estimated Egyptian Pound costs, a change has been made
 
in the percentage utilized from 15% to 25%. This has been done primarily
 
to account for increased construction interferences which have resulted
 
due to the advanced state of construction achieved in the last year.
 
Therefore, due to the increase in both Direct and previous Indirect
 
Egyptian Pound estimated costs and the revised percentage this cost
 
category has significantly increased.
 

Regarding escalation, Gilbert/Commonwealth reviewed escalation rates in
 
the United States for both material and labor, and has determined that
 
overall escalation rates have dropped since our August 1982 conceptual
 
cost estimate. T.icrefore based upon the current vendor material and
 
equipmer!L prices and our revised indirect cost estimates we have calculated
 
an escalation rate in U.S. Dollars of 8% for labor during the year's
 
delay in project start date and 6% for a period of 2 years th, reafter.
 
For material, we have calculated escalation of 4% for the per od up to
 
the project start date and 6% for a period of 1.5 years thereafter. The
 
net result of this change is a decrease in equipment escalation and an
 
increase in labor escalation. For the Egyptian Pound portion of our
 
conceptual cost estimate, we have revised the emcalation rate from 20%
 
per year to 30% per year, baned upon aval]able data here in the United
 
States and input from our nite staff. Thin resulted in a significant 
increase in our estimated Egyptian Pound escalation figure. We have
 
escalated estimated Egyptian Pound costs both during the year's delay
 
in project start date, and for two years thereafter, at n rate of 30%
 
per year for both material and labor.
 

The result of review and revision of our conceptual estimate is an in
crease in the range of estimated coot, the mid point of which is now 
$92,463,300 and LE 22,983,100. As can be seen in our summary above, 
this increase is primarily in the Indirect cost portion of our conceptual 
-estimate, and can for the most part be attributed to the delay of one 
year in anticipated project start date and the resultant increase In 
construction interferences.
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ANNEX P
 

Attached you will find a revised Table 1, which lists the capital cost
 
of the plant including Direct and IndILect costs. Table 2 has not been
 
revised, since the approximate value of benefits realized due to siting
 

an additional generating unit at Abu Sultan have not changed since our
 
original conceptual cost estimate was sumitted it August 1982. However,
 
you will also find attached a revised Table 3 which includes the cIrrent 
estiumte of realized benefits attributable to a nvwgotlaged contract 
(sale source procurement). The approximate value of these benefitt. is 
now $13,060,000 and LE 2,890,000. 
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TA I£ 

CAPITAL COST 

110 MW OIL FI -u PLA= - UNIT 

Au#.gust 4. 
Pa.p I of 

t932 

ISMAILIA. EGYT 

U. S. (OUARSI) EcyrriAN (LzL 

VL$aI T &.ANrI/T MATIR Tt rAL LABOR TOTAL i4Tl IAL LABOR TOTAL 

a-IKE C XAtOR . ACCSSORIES I U 1.,S00.000 48.300 12,988.300 199,300 19,300 

STEAM Gc.RA.TOR4 AcESSORIES I LOT 12,300*000 IbO6.000 14.106.400 738.700 738,700 

,C.S t & AUXILAIIES 

c- ER,". 

TA&IXS 

i 
2 
I 

EA 
EA 
LOT 

1, 2s,0oo 
1280000 
14.'.0 

87,000 
6.300 
4.5 

1.367,000 
134.300 
186, .05 

44.400.. 
2,8oo 

17,400 

4.4w 
2,600 

17.4w0 

TOTAL 1,552,000 135,800 I,6Z.7,CO - ,600 64,600 

rtr wA.E STInI 
PVVS 
%EATERS & DEALATOl 

3 
I 
LA 
LOT 

1,467,500 
800,000 

12,600 
13.2 

1,480.100 
813,2 

4,900 
5 

,o90^
5,400 

MOTAL 2,767.500 25,800 2.293.300 - 10,300 10,300 

C r 13 LA 1,265,00 15AT00 1. M.LA 100 - 6.200 6,200 

CLELS
TRAVELINCREEN$ EcU IuPiIM 

2 
3 

EA
LA 

86.600
233.800 

2.RD:)
13.20? 

89.400 
27, 

-
-

1.200 
5,400 

1,200
5____ 

TO . 1,585.400 31,100 1,616,500 - 12,800 12,800 

FUEL OIL SYSTEM 
112125 

K & .ATRS 

RE-BOILER 

6 EA 
I LOT 
I EA 

70,000 

152,700 
67,40 

Z,200 
52,90 

3.200 

72.200 

205,600 
70,600 

-
-
-

1,000 

21,700 
1.200 

1,000 
21.700 
1200. 

TOTAL 290,100 58.300 W68.4oo - 23.900 23.900 

KISCELLAWS E0JIfPDfT 
C3UES/NOISTS 
c.ouRESS(RS 

1 LOT 
2 .A 

337,300 
98700 

24,600 
1. 

361,9O0 
100.600 

10,000 
800 

10.000 
800 

TOAl 436.000 26,500 462,500 10,800 10,800 
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CAPITAL COST 

Aka.uust4. i982 
?atg 2 of 4 

- 6/2813 E. 1 

150 I LOIL FIRED PLAwr - umIT s4 

ISMILIA. EGYPT 

DCSCNI?T/I I 00AfIr NA,TE! 
V, 

ITAL 
S. (DRLARS)-

IA/EOI TOTAL pgIn1pAj 
ECYPTIAN (LII 

LABOnR' TOTAL 

Ecul (Coot'd) 

WATEI TREATMENT STSTDI 

WATER TREATMENT EQUIJI?.11 
SUMP 

I LOT 
2A12za 

•.833.500
( 
1
) 

1PS-700 
104,000 1.937.500 

4, 00Of., 7 
-

-
42,600 
Is9 

42,.00 

TOTAL 1.933,500 108.700 2.042.200 - ", 200 4,200 

TOTAL MECUANICAL 32,864.500 2,b80,900 35,543.400 - 1,10.,600 1,104,60, 

PIPING (LARGE & SMALL) 

MAIN. VTlMCTIH. AUXILIARY STEAM 
CONDENSATE. FEIIATE . VENTS & DRADIS 

LX. COOLIN, VACIAU & WATER TREATIMET 
Oalmit SYS I 
190T& COLD REIHEAT 

EQUIPMENT IG1fATION 

1 LOT 
I LOT 
1 LOT 
I LOT 

1 LOT 
I LOT 

1,737.400 
870,800 
194,600 
836.500 

1,029,700 
38.2OO 

115.300 
206,000 
111,500 
349,000 

61.700 
77 700 

1.852,700 
1,076,800 
306,100 

1.185.500 

1.091.400 
60900 

-
-
-
-

-
-

80,800 
144,400 
78,200 
26, 600 

43,200 
15,900 

80.800 
146,400 
78,200 
2".bO0 

43.200 
15,900 

TOTAL PIPING 4,707,200 866,200 5,573,400 607,100 607,100 

£IUL 

SITDIOI. 1 I 20,000 12,600 32,600 16,40 10.400 26,800 

TURBINE BUILDING 

FOLMATION & PILING 
ELEVATED SLAIS 
TLMSRINE GENERATOR FOUKDATION & PEDESTAL 

STRUCTURAL & MISC. STEEL 
ARC ITECTURAL & BUILDII C SERVICS 

1 Lar 
1 LOT 
1 LOT 
I LOT 
1 LOT 

305,800 
92,800 
60,000 

1,473,300 
Q7 

111,200 
38,700 
87,900 
81,900 
230,000 

417,000 
131,500 
147,900 

1,555,200 
708200 

62,700 
42,200 
197,000 

-
392.000 

118,500 
32,000 
72,700 
67,900 
190 S0 

181,200 
74,200 

269,700 
67,900 

587.500 

TOTAL 2,410,100 549,700 2,959,800 693,900 481,600 1,175,500 

BOILER AREA 

OUDATION & PILIN 

HISC. STRUCTURAL STEEL 
I LOT 

I LOT 

280,600 
40,800 

171,800 
4.100 

452,400 
", 900 

57.500 
_ 

62,200 
3,500 

119,700 
3,800 

TOTAL 321.400 175,900 497;300 57,500 66,000 123.500 

WATER TREATMENT BUILDIUG 

BLDG. ADDITION I LOT 84,000 1S7,500 241,500 275.500 130.100 405.600 :0 

(1) Revised water treatment material cost as requested by veadors. 
bN 



T.-Jt I #.ugust 4. 1982 
Isge 3 of &. 

CAPITAL 
COST 

150 ?W OIL FIRED PLA - UNIT 04 
" 

IS4AILIA. ECYr 

u. s, (DOLLARS) E IAN (UL) 
DESCRIPTION M3A.fl.ATERIAL LABOR aIAL LLABOR TOTAL 

CIVIL (Ccmt'd) 

PInQUMSES & TUhiELS 

CIha!LAT1 .ATER PV"IJ'1HOUSE 
HAKKE-l WATER rIPRMIOUSE 
CI..,Ii .:;,TERTUILS/PIDI & LAZWORE 
CI Z --. TX L;-TER DISCHARCE STRICTURE & CIIA.&iEL 
CI.R;G-'-.!:ATElR TAE ST3 CUR & C6j.OW L 

I LOT 
I LOT 
I LOT 
I LOT 
I LOT 

295,200 

13,300 
719,500 
33,500 
119 300 

192,800 

18,600 
424,000 
21,100 
96.700 

,,o 
31,o9m 

1,143.53G 
.5,,AO 
2b,0-A_ 

136,100 

6,200 
506,400 
4,500 

900 

159.400 
15,300 

371,400 
17,400 
79 900 

295.500 

21,500 
87",b00 
21.9.-0 
9" E0 

TOTAL 1.180,800 753,200 1,934.,000 669,100 643,400 1,312,500 

(OUT1DO Fam 10Arimi 

FUEL OIL DAY STORAGE TANK 
COIDENSATE STORAZ NK & MISC. YARD YNS. 

I LOT 
1 LOT 

2.200 
2,200 

3.500 
6,300 

5.700 

8,500 
4,100 
5:300 

2,900 
5,400 

7,000 
10,700 

T E TRAJMF0ws 
TRAJNSFO MER FIREI/ALLS, SKUNAY & MI.SC. F=. 

7 EA 
I LOT 

5,900 
46400 

8,3w 
4 

l4, t 
114,600 

14.500 
23,300 

7,300 
39.70 

21,800 
630-

TOTAL 76,700 66,800 143,5m0 47,200 55,300 102,500 

TOTAL CIVIL 4,093,000 1,715,700 5,806,700 1,759,600 1,386,800 3,14,6.400 

ELECTRICAL TOTAL I LOT 6.192.300 214.200 6,406.500 - 87,700 87,700 

SWTCNYARO TOTAL I LOT 693,600 132,900 126,500 30.100 23,300 !3,'Co 

TOTAL DIRECTS 48.,5.600 5.609,900 5,160,50 1.789.700 3.209,500 4.999,200 
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TABLE I REV. I 

150 

CAPITAL COST 

MWOIL FIRED PLANT - UNIT #4 

ISNAILIA, EGYPT 

June 28, 1983 
Page 4 of 4' 

U.S. (DOLLARS) EGYPTIAN (LE) 

TOTAL DIRECTZ 

DESCRIPTION QUA.ITITT MATERIAL 

48,550,600 

LABOR 

5,609,900 

TOTAL 

54.,160,500 

MATERIAL 

1,789,700 

LABOR 

3,209,500 

TOTAL 

4,999,200 

IHDIRECTS 

SUBCOnTRACTOR OVERHEAD. PROFIT, 

SOCIAL INSUIA4CE 
- - - 1,925,700 1,925.700 

SUBTOTAL 48,550,600 5,609,900 54,160,500 1,789,700 5,135,200 6,924,500 

MATERIAL HANDL1.G, STORAGE & MARE-UP 

FREIGHT - TOTAL MATERIAL 

SUBTOTAL 

2,427,500 

8,302,200 

59,280,300 

-

-

5,609,900 

2,427,500 

8,302,200 

64,890,200 

357,900 

-

2,147,600 

-

" 

5,:35,200 

357.00 

7,282,800 

EXPATRIATE HOUSIIZ 

SUBTOTAL 

45,000 

59,325,300 5,609.900 

45,000 

64,935,200 

86,100 

2,233,700 5,135,200 

86,100 

7,368,900 

NOBILIZATION & DEMOBILIZATION 

SUBTOTAL 59,325,300 

10O000 

6,609,900 

1000000 

65,935,200 2,233,700 

11.000,000 

6,135,200 

1,000,000 

8,368,900 

ENGINEERING 

sUBTOTAL 

-

59,325,300 

4,224,200 

10,834,100 

4,224,200 

70.159.400 

- -

2,223.700 6,135,200 

-

8,368,900 

CONTINGENCY 8,898,800 1,625,100 10,523,900 568,400 1,533,800 2,092,200 

SUBTOTAL 68,224,100 12,459,200 .O,683,300 2,792,100 7,669,000 10,461,100 

ESCALATION 

TOTAL PROJECT CAPITAL COST 

9,114,700 2,665,300 11,780,000 

$92,463,300 

3,342.200 9,179,800 12,522,000 

22,983,100(LE).Noz 

to 
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ANNEX p 

TABLE 3
 

Approximate value of realized benefits due to negotiated 
contract
 

Egyptian Pound
Dollar
Item Description 


Mobilization and
 2,840,000
$ 1,711,000 LE 
Demobilization 


50,000
705,000
Training Program 


Spare Parts Management
 "
 144,000
rrogram 


3,000,000
Spare Parts 


6,000,000
Design 


1,500,000
Consultants 


2,890,000
$13,060,000
Total 




COMPARISON OF 	UNIT 4 COST ESTIMDTE TO COMPARABLE 
UNIT 1 CONTRACT COST 

U.S. Dollars Egyptian Pounds 

G/C Unit 4 Conceptual Cost Estimate $ 92,463,300 L.E22,983.100 

Site Related Benefits(Annex N - Table 2) 8,699,000 3,970,000 

(excluding Transmission, Fuel 

Pipe Lines) 

Negotiated Benefits(Annex P - Table 3) 9,916,000 2,890,000 

(excluding Spare Part3 and Spare Parts 

Management) 

Total Cost of 	Unit 4 on New Site 111,078,300 29,843,100
 

Unit 1 cost on Single Unit Basis 77,876,000 	 10,091,000
 

19,752,100
Difference in Cost 	 33,202,300 


Derived Annual Escalation
 

March 1979 to October 1983 8.2 
 27.2
 

(4.5 years) 

'5'
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