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EGYPT: REHABILITATION AND MODERNIZATION OF
THE _ASWAN HIGH DAM HYDROELECTRIC POWER STATION

SUMMARY AND RECOMMENDATIONS

Grantee: The Government of the Arab Republic of Egypt (GOE).

Implementing Agency: The Egyptian Electricity Authority (EEA),

a separate entity within the Ministry of Electricity.

Grant Amount: U.S. $100 million. The Grant amount will be

passed on to the EEA as a grant contribution to EEA's equity
capital.

Project Purpose: To provide improved reliability and economy of

operation ot the High Dam Hydroelectric Power Station at Aswan.

Project Description: Design, manufacture, replace and test
Francis turbine runners, 500KV and 132KV circuit breakers,
differential relaying and controi instrumentation asscciated
with the twelve (12) hydro turbine generators and for necessary
related technical assistance during manufacturing, along with
supervision during installaticn, testing and startup in Egvpt.

Total Project Cost: The total cost of the Project both foreign
exchange and Tocal currency is estimated at $124.0 million. The
foreign exchange component is estimated at $100.0 million. The
local currency requirement equivalent to $24.0 million, will be
financed by the GOE.

Grant Application: The GOE has requested an AID Grant of $100.0
million to assist in financing the foreign exchange costs of
this Project. The application is attached as Annex A.

Mission Views: USAID/Cairo recommends that the requested grant
be authorized.

Source of U.S. Funds: Fiscal Years 1982-83 Economic Support
Funds.

Statutory Requirements: A1l statutory criteria have been
satisfied; see Annex D.

Recommendation: Authorize a Grant in the amount of $100 million
Tn accordance with the terms and conditions set forth in the
draft Grant Authorization which is appended hereto as Annex B.
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Currency Unit

Official Rate

LE 1 (or 1,000 milliemes)

LE 1,000
LE 1,000,000

1 Kilowatt (kW)
1 Megawatt (MW)

1 Kilowatt hour (kWH)
| Gigawatt hour (GWn)

1 Meter (m)

1 Hectobar (hbar)

A-C
BUREC
EEA

EEC

El8

EdF

GOE
HIDELCO

10A
MEE
OPEC
REA
SKECO
USAID
USDOE
usooI
UPS
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CURRENCY EQUIVALENTS

Egyptian Pound (LE)

Us $1.19
us $1,190
US $1.19 million

|}

WEIGHTS AND MEASURES

1,000 Watts
1,000 Kilowatts
1,000 Watt hours
1,000,000 kWh
3.28 feet

PRESSURE

1450 pounds per square
inch

GLOSSARY OF ABBREVIATIONS

Allis-Chalmers

Bureau of reclamation

Egyptian Electricity Authority

European Economic Community

European Investment Bank

Electricite de France

Government of Egypt

High Dam Company for Electrical and Mechanical
Projects

International Development Association
Ministry of Elecricity and Energy
Organization of Petroleum Exporting Countries
Rural Electrification Authority

Swedish State Power Board Consulting Services
Unfted States Agency for International Development
United States Department of Energy

United States Department of Interior

Unified Power System
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I. INTRODUCTION

1.01 The Government of the Arab Republic of Egypt (GOE) has
requested assistance to finance the foreign exchange cost for the
rehabiliation and modernization of the High Dam Hydroelectric Power
Station at Aswan consisting primarily of replacement of twelve (12)
Francis runnersl/, along with fourteen (14) 500KV circuit
breakers, ten (10) 132KV circuit breakers, differential relays and
control instrumentation.

1.02 The project will form nart of the U.S. assistance for the
strengthening of the electric power infrastructure in Egypt. The
replacement of tne twelve Francis turbine runners at the High Dam,
will correct a design deficiency which has required repeated lengthy
outages of the generating units for repairs to the runners and
which, if uncorrected, will jeopardize the continued operation of
the generating units. The replacement of the obsolete circuit
breakers, relays, and control instrument will enhance the
reliability of the Power Station and the Unified Power System.

1.03 A large portion of AID's program in Egypt is concentrated
in the electric power sector. In FY 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 77, a $141 million Grant (No. 263-0009) was provided
for the construction of a 300-MW thermal plant at Ismailia (Abu
Suitan) 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 turbire generator plant at Helwan and a 180-MW gas
turbine generator plant near the city of Talkh:. In FYs 76 and /8,
a $41 million Loan (No. 263-K-033) and in FY 80 a 2.5 million grant
was provided for the counstruction and installation of a National
Energy Control Center, an on-line computer system which will monitor
and control the Egyptian Unified Power Systems. In FYs 77 and 78, 3
$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 rchabilitation and expansion
of electric distribution systems in Cairo, Alexandria, Beni Suef ard

Y The Francis runner is the rotating element which s driven by
water directed under pressure against vanes or "buckets" to torce
rotation of the generator. f(he runner is coupled directly to the
electrical generator thru a shaft,
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total discharge through the hydro system must be sufficient
to keep the Nile navigable and meet irrigation
requirements. The irrigation discharge is fixed by the
Ministry of Irrigation; reaching a maximum 1in the summer
and a minimum in the winter months during the dry season.
The available usable output from the hydrc plants presently
varies from a minimum of 900 MW in the winter months to
about 1,750 MW in summer months.

b) Thermal Plants - The existing thermal plants have an
aggregate firm capacity of only about 71 percent of their
nameplate capacity primarily due to their age and damage
received during the intermittent wars. Also, there has
been a lack of maintenance and spare parts during the past
decade due to a shortage of funds.

Annex H 1lists the existing generating plants by zone, type and
equipment and shows both nameplate capacity and available capacity.

2.14 Current load forecasts, summarized in Annex I, project a
near doubling of load between 1981 and 1986. Consequently, the EEA
has embarked on a number of power station construction programs to
add 3,555 MW of new generating capacity to the UPS through 1985,
The construction program is summarized in Annex I. It should be
noctad that AID is associated with various projects which will
provide additional capacity of 1,620 MW or almost 46 percent of the
planned increase.

2.15 The past trend in Peak Demand and Energy Output are
summarized in Table 1,

TABLE 1

GROWTH RATES OF PEAK DEMAND AND ENERGY QUTPUT
|

Period Peak Demand Energy Output

1980-1979 16, 3% 11.9%

1980-1976 13,3% 11,1%

1960-1971 12.6% 11.5%

1980-196) 9.3% 9.1%

2.16 The policy of the Egyptian Electricity Authority is to

utilize to a maximum the low ccst hydroelectric energy available
from the Aswan Cascade In supplying the UPS.  Tnis policy has
resulted in great <avings in fuel ofl and thus puts great emphasis
on the High Dam's capability of providing reliable power.
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2.17 The hydro, combined thermal and gas turbine gross
generation and total annual energy generation from 1976 to 1980 (the
period during which Lake Nasser has been at the normal operating
level) are summarized in Table 2.

TABLE 2
SQURCES OF ENERGY IN GIGAWATT-HOURS(1) AND PERCENT OF TOTAL

HYDRO THERMAL AND TOTAL

High Uam Aswan Dam GAS TURBINE GENERATION
YEAR  Gh % GHh % G % [/ —
1976 6085 52 1918 17 3643 31 11,646
1977 7152 53 1886 14 4479 33 13,517
1978 8153 54 1782 12 5078 34 15,013
1979 7969 49 1639 I 6751 41 16,359
1980 8071 44 1729 9 8629 47 18,429
2.18 The 500 KV electric power transmission system {s the main

artery of the UPS, interconnecting the two large hydroelectric power
stations at Aswan, namely the High Dam (2100 MW) and the Aswan Dam
(345 MW) with the Northern Egypt 220 KV system. The Northern Egypt
power statfons, which are 15 in number., having 69 generating units
and a total f{nstalled capacity of 1,694 MW, are interconnected by
the 220 KV system.

2.9 The 500 KV system consists of two 788 kilometers long
overhead transmission lines running from the High Dam to Cairo, &nd
transformer substations at Nag Hammadi and Samallut. For voltage
requlation of the 500 KV lines, 500 KV shunt reactors are installed
at the High Dam, Nag Hammadi and Samallut and synchronous condensers
in Cairo.

2.20 The Northern Egypt 220 KV system consists of 931 route
kilometers of double circuit and 153 route kilometers of single
circuit overhead transmission lines and supplies thirteen 220/66 KV
t~ansformer substations having a total transformer capacity of
3330 MVA. The 220 KV system is supplied from the Northern Egypt
thermal power stations as well as from the High 0am through the
Catro 500 KV substation.

2.21 The Upper Eqypt 132 KV system consists of 815 route
kilometers of double circuit tranumission lines and 468 route
kilometers of single circuit transmission lines and supplies twelve
132/33 KV transformer substations having a total
transformer

1/ One millton KWh < Une Gigawatt-Hours (GWh)
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capacity of 1227 MVA. The 132 KV system is supplied from the Aswan
Dam hydroelectric power station, the High Dam hydroelectric power
station, the Assiut thermal power station and through transformers
at Nag Hammadi and Samallut substations.

C. HIGH DAM HYDROELECTRIC POWER STATION

2.22 The Nile water discharge entering Egypt {is irregular, not
only during the same year, but also from year to year. During high
flood years, the annual water discharge rises to 150 billion cubic
meters, while during low flood years it drops to 45 billion cubic
meters. The annual water discharge needed for irrigation is about
55.5 billion cubic meters. Any water discharge in excess of these
requirements was wasted in the Mediterranean Sea, while any annual
discharge less than the irrigation water requirements would subject
Egypt to severe losses in cultivated crops.

2.23 To provide for long term storage of the Nile water, the
High Dam was constructed across the Nile and a storag? lake of
sufficient capacity to hold the excess water discharge o the high
flood years for use in low flood years, was formed extending south
into Sudan.

2.24 The High Dam is situated seven lilometers to the south of
the old Aswan Dam. Its construction was started in January 1960 and
was completed in January 1971.

2.25 The High Dam is a rock-fill dam, 3830 m:ters long of which
520 meters extend between the channel banks of the Nile and the rest
extends towaru *he valley walls. The Dam rises 111 meters high
above the river hed, its width at the bottom is 980 meters and at
the top 40 meters. The Dam completely blocks the river channel and
the water is conveyed from the upstrean reservoir to the downstream
lake through the power house at the toe of the dam on the castern
bank. Flood spills can be routed through a diversion canal to an
overflow spillway.

2.26 The maximum water level above the High Dam is 183 m., the
normal operational upstream level is 180 m., and the maximuym
allowable upstream level just betore the flood season fis 175 m. The
maximum downstream level is 111 m, and the minimum {s 105 m., while
the normal average operational level is 108 m. Lake Nasser, the
water reservoir above the High Dam, {s 500 kilometers long, has an
average width of 10 kilometers and surface area of 5,000 square
kilometers. The total capacity of the reservoir fis 165 billion
cubic meters and consists of 30 billion cubic meters set aside for
wdead storage" and to receive precipitated sediment; 90 billion
cubic meters for live storage of usable flood water and up to 45
t{1140n cubic meters for excess flood waters. In 1975, the water
level above the High Dam reached 175 m. and the water stored in the
Nasser Lake exceeded 122 billion cubic meters.
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2.27 Six concrete tunnels convey the Nile water from the
upscream reservoir to the downstream lake through the power
station. Each tunnel s 282 meters long and has a circular
cross-section, with an internal diameter of 15 meters. Just before
entering the power station, each tunnel 1is divided into two
rectangular branches of 22 x 7.5 meters to supply water to a pair of
hydraulic turbines or associated spillways. Each branch i< again
divided by .a horizontal wall into two water passages, one, the
penstock, for conveying the water through its hydroturbine, and the
second, the spillway, for conveying the surplus water, not used for
power generation, directly to the downstream canal. Revolving gates
control the passage of the surplus water to the downstream canal.

2.28 The High Dam hydroelectric power station is built on the
east bank of the Nile at the outlet of the tunnels. It houses
twelve Francis type hydraulic generating units. Each unit can
produce 175 MW at a maximum net dynamic head of 77 meters. The High
Dam Hydraulic Turbine generators were placed in operation
sequent ially from mid-1967 through mid-1970. The dates of Initial
Hydraulic and Electrical Operation are sumnarized in Table 3.

TABLE 3

HIGH DAM HYDRAULIC TURBINE - GENERATOR UNIT
OPERATING DATES

DATE OF INITIAL DATE OF INITIAL

UNIT HYORAULIC OPERATION ELECTRICAL OPERATION
] June 25, 1967 October 15, 1967
2 October 14, 1967 October 30, 1967
3 December 8, 1967 December 14, 1967
4 January 6, 1968 foril 19, 1968

5 June 25, 1968 July 26, 1968

6 June 25, 1968 December 21, 1968
7 June 18, 1969 July 8, 1969

8 May 28, 1969 June 30, 1969

9 December 17, 1969 December 25, 1969
10 April 2, 1970 April 11, 1970

1R June 12, 1970 June 27, 1970

12 July 5, 1970 July 7, 1970
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2.29 Twelve 15.75/500 KV 206 MVA step-up transformers rafse the
generated voltage to 500 KV. Each three generator-transformer units
are connected on the 500 KV side by a vus-bar forming one generation
block. The four blocks are connected to the 500 KV switchyard
bus-bars by two 500 KV air-blast circuit breakers. Two outgoing
500 KV overnead transmission lines run northwards to Cairo. Two
500/132 K¥ 320 MVA  stepdown transformers supply the 132 KV
bus-bars.  The 132 KY switchyard comprises eight outgoing 132 KV
line bays. At present only one double circuit 132 KV overhead
transmission line interconnects the High Dam and the Aswan Dam
hydroelectric power stations.

2.30 The total available energy from the High Dam was 8.4
billion KWh 1in 1980. This available energy varies during the
periods of year and follows the daily irrigation water discharge.
It reaches a maximum value in the summer months of August through
October, when the irrigation discharge is at fits maximum value.
During the winter months of ODecember through Fobruary, when the
irrigation discharge drops to {ts minimum value, the available
energy from the High Dam also drops to a minimum value.

2.31 The annual water releases through the turbines, energy
generation of the High Dam hydroelectric power station, spilled
water and unutilized energy potential since the reservoir reached
normal operating levels in 1975 are sumnarized in Table 4,

TABLE 4
ANYUAL WATER RELEASES THROUGH TURBINES AND SPILLWAYS AND ENERGY
WL i WUTTL \ NTTAL

Water Release Water Release Estimated

Thru Turbines Energy Thru Spillway Unutilized

(Bi1lion of Generated (Billigns of Energy Potential
Year Meter?) (Million- KWi) Meter?) (Mi1110ons KWH)
1976 44.66) 6085.3 10,115 1350
1977 90.307 7152.2 7.490 1000
1978 53.159 8153.2 8.907 1400
1979 51.909 7969.3 6.077 7180
1980 52.145 8071.3 4.635 120
2,32 The Migh Dam power station 14 operated as a peak load power

statfon covering the fluctuyations of the datly electric power demand,
Normally, the water 5 discharged through the hydro turbines fin
accordance with the electric power demand but limited by the 500 Ky
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trensmission line loading constraints. Any excess water required for
irrigation is passed through the spillway tunnel and discharge gates.
The fluctuating discharge through the High Dam hydro turbines and
spillways is absorbed by the regulating lake between the two Dams. The
allowable daily variation of the water level of the lake is + 1.5 m.
The total daily discharge through the High Dam is kept equal to the
daily discharge through the Aswan Dam which in turn corresponds to the
daily ir:igation requirements.

2.33 Water for power generation flows from the tunnel (penstock)
into a spiral case which completely surrounds the turbine runner. The
spiral case is of decreasing cross section around the periphery of the
turbine so as to maintain constant water velocity as the water is
channelled inward around the circumference of the turbine. As the water
is directed inward through the fixed vanes and governor controlled
wicket gates, it is accelerated, due to the decreasing cross-sectional
area of the passageways, and thrus.s against the turbine runner where
the kinetic energy of the water is converted into mechanical energy of
rotation to drive the generator to produce electrical energy.
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III. THE PROJECT

A. General

3.01 This project consists primarily of the replacement of
twelve (12) Francis runner turbines; fourteen (14) 500KV circuit
breakers; ten (10) 132KV circuit breakers; generator,
generator/transformer, 500KV bus, 132 KV bus differential relays,
and control instruments.

3.02 The proposed AID Grant assistance will finance:

a. The foreign exchange costs of the turnkey contract for
providing and installing the replacement turbine runners
and the project management and inspection services of EEA's
technical advisor.

b. The foreign exchange costs of the procurement of circuit
breakers, relays and metering instruments, technical
direction during installation and the engineering and
possible procurement services of EEA's technical advisor.

B. Purposa

3.03 The purpose of the project is to improve reliability and
econony of operation of the High Dam Hydroelectric Power Station.

3.04 The Francis Runners design will be based upon proven state
of the art hydraulic and metallurgic tochniques which will provide
an additional 5MW of generating cap2city per unit and a 3 percent
improvement in efficiency. Runner replacement will eliminate the
need for frequent unit outages and associated high maintenance costs
to maintain the present Francis runners.

3.05 The circuit breakers, relays and control instruments will
be state-of-the art design which will permit fault detection and
interruption substantially faster than provided hy the present
apparatus and controls and provide the station staff with accurate
and timely operating data upon which tc base operating decisions.

C. Cost Estimate

3.06 A cost estimate for the replacement of the turbine runners
has been prepared by Allis Chalmers and reasonableness of the cost
has been verified by both AID and the BUREC. The cost estimate was
based on a Turnkey Contract which provides for the design,
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engineering, model-testing, manufacturing, transporting to the High
Dam, runner replacement and testing and related supervision during
installation. The Preliminary Cash Flow is presented in Annex K.

3.07 The contract cost includes fixed prices based upon December
1981 price levels with escalation adjustments based upon indices
published monthly by the Bureau of Labor Statistics. The labor
force is presumed to consist primarily of local Egyptian labor.

3.08 The cost estimate for the replacement of circuit breakers,
relays and control instruments is based upon a preliminary cost
est imate prepared by BUREC. Circuit breaker cost estimates compare
favorably with tendered costs for similar circuit breakers recently
obtained by EEA in an international tender. Installation of this
equipment will be done by Egyptian contractors or EEA personnel.

3.09 The preliminary cost estimate for BUREC engineering
services include their engineering services during the manufacture
and installation of the runners and engineering services in the
preparation of bid documents, bid evaluation and possible
procurement agent role for the circuit breaker, relay and control
instrument replacement.,

3.10 The project cost estimates are summarized in Table 5. A
more detailed analysis of the runner replacement costs and BUREC
estimate to replace the cir:uit breakers, relays and control
instruments are presented in Arnex S,



TABLE 5
SUMMARY OF COST ESTIMATES

FOREIGN LOCAL TOTAL

a. Runner Replacement
Fixed Price 56,639 12,214 68,853
Escalation 25,381* 8,203* 33,584

Sub-Total 32070 0417 107437

b. Circuit Breaker, Relay, Control Instrument Replacement

Engineering 166 - 166
Equipment 13,000 - 13,000
Installation 250 2,900 3,150
Contingency 1,000 1,000

Sub-Total 17,476 2,900 17,316

¢. Technical Services

Price 3,564 700 4,264
— 700

Sub-Total 3,064

Total Estimated
Project Cost 100,000 24,017 124,017

* Escalation calculated on basis of December 1981 prices adjusted
for future increases 1in cost at an assumed rate of 12 percent
per year,

D. Section 611(a) Requirements

3.1 It s the conclusfon of the Project Committee that the
requirements of Section 611(a) of the Foreign Assistance Act of
1961, as amended, have been satisfied,  The project is based upon
sound engineering and analysis originally performed by the Swedish
Consulting Group (SWECO) and the Hydraulic Generator Oepartment of
Electricite de France (LOF) and confirmed by the Burcau of
Reclamation (BUREC). BURLC has also prepared a reasonably firm cost
estimate of the project, The Mission has reviewed the plans and
cost estimate and findg them reasonable and accuratle.
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These cracks are located chiefly at the tops of the blades,
where they join the hub, on the water discharge side. It
can be confidently said that, in these zones, so long as
repairs are made as at present, fatigue cracks will develop
and reappear in the same place or a few centimeters away."

EDF proposed a welding process which they anticipated would extend
the life of the repair work on the runners. EEA executed a contract
for this demonstration repair process and Runners 3 and 4 were
turned over to EDF technicians in August 1981.

4.21 The findings of the BUREC Study Team of August 1981 were
unequivocal: that the runner design was faulty and the castings of
poor quality; the structural integrity of the runner in its present
state 1{s questionable and catastrophic failure possible; that
complete runner replacement proceed as quickly as possible.

4,22 AlID concluded at this juncture the only sound option is to
proceed without delay with procurement and installation of new
runners of improved design; such design to represent state of the
art and proven by model testing prior to fabrication.

4,23 As  indicated earlier, the replacement process is
technically complex and demanding. It requires careful redesign of
the turbine runner, model testing, fabrication with proven materials
and  techniques, and installation; all to be physically and
operationally compatible with the existing turbine-generator unit.
It is considered critical that this entire process be under the
direct control and responsibiltiy of a single entity. The special
nature of the project compels extraordinary measures to assure the
integrity of the design/model testing/fabrication/installation
process. This is particularly no place for any element essential to
the success of the undertaking to "fall between the cracks". There
fs only one fim with the capability of designing, model testing,
and fabricating turbine runners of this size in the United States --
All{s-Chambers,

4.24 The replacement process of all units from the date of
contract  award through design, model testing, fabrication,
transportation, and installation s estimated to require eight to
nine years, three and a half years for the first pair of units. The
arrangement  of the water passages fin the High Dam Power Station
(cach intake from the reservoir serving a pafr of units) dictates
that the replacement runners be installed in pairs to maintain the
maximum on-1ine capability of the plant over the replacement period.
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4.25 Given the long lead time for replacement of the runners,
the repair continues to be of prime importance. If the runner(s)
fails on any unit(s) it would mean the 1loss of millions of
kilowatt-hours of energy to the Egyptian economy or else replacement
generation with high cost thermal energy if capacity is available.

E. Description of Electrical Protection and Instrumentation

4,26 Electrical protection of the generators, transformers,
500KV and 132KV busses is provided by relays which compare
electrical currents entering and leaving the equipment being
protected and respond to any difference to actuate circuit breakers
to interrupt thce flow of electric current and isolate the
generators, transformers or busses from the adjacent electrical
systems.

4,27 Electrical short circuits are characterized by extremely
large current flows and the release of large quantities of energy in
the form of heat that damages areas adjacent to the short circuit.
To minimize equipment damage from the short circuit and disruption
to the power network, rapid isolation of the malfunctioning
equipment is required. Isolation times include the times for the
relay to detect the short circuit, actuate the circuit breaker
mechanism, and for the circuit breaker mechanism to open the current
carrying contacts to isolate the malfunctioning generator,
transformer or bus.

4.28 The control of the station is dependent upon accurate and
timely data on generator, transformer, bus and transmission line
loading upon which the station staff is able to determine equipment
status and operating performance with the specified ratings. During
and following abnormal operation, a record of station performance is
invaluable. Where instrumentation 1is sluggish, nonresponsive or
inoperable, the station's performance is impaired and at critical
times insufficient or reliable information is unavailable upon which
to assure reliable station operation.

F. The Protection and Instrumentation Problem

4.29 The circuit breakers, relays and control f{nstrumentation
which were installed at the High Dam in the late 1960's were
approaching obsolence when installed. Shortly after being placed in
service, spare parts were no longer available. Spare parts
fnventories are being exhausted and a portion of the plant
fnstrumentation is no longer functioning.
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4.30 The 500KV circuit breakers are rated 525KV, 1800 amperes
cont inuous current with an interrupting rating of 17,500 amperes.
The circuit breakers are of Air Blast design and are slow operating
with an interrupting time of 4 to 5 cycles (0.08 to 0.1 seconds
based upon a system frequency of 50 cycles per second). Spare parts
are nearly exhausted and are no longer available for purchase.

4.3 The 132KV circuit breakers are rated 132KV, 1500 amperes
continuous current with an interrupting rating of 21,800 amperes.
The circuit breakers are of Air Blast design and are slow operating
with an interrupting time of 4 to 5 cycles (0.08 to 0.1 seconds
based upon a system frequency of 50 cycles per second). Spare parts
are nearly exhausted and are no longer available for purchase.

4,32 The differential relays are electromechanical devices with
an inherently slow response time. The present relays have an
operating time of 2 to 3 cycles (.04 to .06 seconds)whereas current
state of the art relays offer operating times of less than 2 cycles
(.04 seconds). Spare parts are no longer available for purchase and
the supply of spare parts is nearly exhausted.

4,33 The control {nstruments for the monitoring and control of
the hydro turbine generators, substation and transmission facilities
are obsolete, sluggish, often nonresponsive and some twenty (20)
percent of the instruments are no longer operating.

4.34 In sum, the present state of affairs suggest that plant
performance {is being impaired through poor equipment performance,
and at certain times, insufficient information 1{s provided to
station operators to effectively manage the output of the station.

G. Solution to the Protection and Instrumentation Problem

4.35 The obsolescence of the circuit breakers, relaying and
control instrumentation and unavailable spare parts severely limits
any efforts to modernize or upgrade the existing equipment and
devices. While spare parts could be custom made to meet {mmediate
requirements of the station, long term support would require a major
design cffort on the part of a supplier for a relatively low volume
of parts compared to other product lines being manufactured, The
cost for the spare parts would reflect the special nature of the
Timited production.

4.36 The critical role of the High Dam in  the overall
reliability of the Unifled Power System favors the replacement of
the obsolete cquipment and devices with state-of =the art circuit
breakers and relays with thelr inherent high operating specds and
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consequent improvements in system reliability and fault clearing.
The circuit breakers would utilize Sulphur Hexa-floride gas (SFg)
as the dielectric media and would provide interrupting speeds of 2
cycles (.04 seconds) or less. Equipment which presently does not
function will be replaced by state of the art instrumentation. The
replacement. of the relays and instruments for the supervision and
control of the hydro turbine generators and associated substation
would be achieved through replacement of the respective relay and
control panels rather than attempt to modify the existing panels by
enlarging or covering over existing instrument opens.

H. Training Program

4.37 Training programs will be conducted as a part of the
project; foreign exchange costs will be from project funds, and
local costs, including overseas air transportation, will be provided
by the EEA. The contractors will be responsible for conducting the
formal training program at the cuntractor's and/or subcontractor's
Works.

4,38 It is presently anticipated that a maximum of 36 High Dam
staff will receive formal training.

a. Training of 10 High Dam engineers and technicians for a period
of one month at the Works of the governor manufacturer will
inc lude both theoretical and on-the-job training in the design,
testing, maintenance and operation of the governor equipment.

b. Training of 10 High Dam engineers and technicians for a period
of one month at the Works of the Runner manufacturer will
include both theoretical and on-the-job training {in runner
design, model testing, manufacturing processes, operating and
maintenance procedures for the runners and hydroturbine
generators.

¢. Training of 8 High Dam engincers and technicians for a period of
one week at the Works of the Circuit Breaker manufacturer will
include training {in the design, testing, maintenance and
operation of the circuit breakers.

d. Training of ¥ Migh Dam engincers and technicians for a period of
two weeks at  the Works of Relay and  Control Instrument
manuf acturer will include training in the design, operation,
testing and calibration of the relays and control instruments,

4.39 The tratning programs should result in an operating and
maintenance staff at the High Dam possessing enhanced copabilities
to operate  and  maintain  the hydroturbine gencrators, circuit
breakers, relays and control instrumentation,



-32-

V. FINANCIAL ANALYSIS

A. General

5.01 EEA 1s an operational organization within the Ministry of
Electricity and Energy. Although EEA planned to establish its own
chart of accounts when it was formed, it still follows and is bound
by the principles described in the Government's “Standardized
Accounting System". Deficiencies 1in the accounting system were
pointed out in the 1976 UNDP Power Sector Survey Report by Sanderson
& Porter, Inc.

5.02 While some progress was made in removing certain
deficiencies in the EEA accounting system during the implementation
phase of a study conducted by Sanderson & Porter that ended in
August 1979, much remains to be done to establish an appropriate
account ing system in EEA and the distribution companies. This work,
with special reference to the distribution companies, has now been
contracted to NRECA International, tne consultant financed by the
World Bank.

5.03 Sanderson & Porter could not complete dovelopment of the
Management Information System (MIS) concept by the time their study
contract ended in 1979. NRECA is handling the work of modifying the
existing accounting system and establishing an MIS for EEA and REA.
This work will help to implement {improvements in the accounting
systems and the flow of information within the respective
organizations.

5.04 The Financial Statements of EEA were prepared in 1979, EEA
fs preparing Financial Statements and Forecasts based upon audited
records of 1979 and 1980 and preliminary data for fiscal year
1980/1981 and will review these statements with USAID and the World
Bank. This Financial Analysis 1is based upon statements {ssued in
1979. Preliminary {information would {indicate that the financial
position has not improved from 1977-1978 and may, in fact, ha.e
deterforated.

5.05 The income statements and balance sheets of CEA for the
years 1977-1986 are given in Annexes N and 0. In 1977, EEA's second
year of operation as an independent electricity authority, it ecarned
a modest profit of LE 11.9 milljon. The results produced a rate of
return of 10X on unrevalued assets.  In 1978, EEA {5 estimated to
have carned a return ot 5.8% on the revalued assets, EEA'S internal
cash qgenceration, which {5 a3  better measure of performance
considering the valuation of fts assets, was nil in 1977 and 7% of
expansfon requirements in 1978,
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5.06 While these rates of return achieved appear to be
reasonable, they have been obtained in a period when EEA has reaped
the benefits of cheap Aswan hydro power, and subsidized fuel oil at
LE 7.50 a ton (US $11)/ton) compared to the recent world market
price of fuel oil of about $180 a ton (July 1980). In addition,
salaries and wages were very low averaging about LE 350 per annum
per employee (US $550 equivalent), although this advantage is offset
by corsiderable overstaffing.

5.07 With the growth in demand for electric energy to be met in
the next five to six years from fossil fueled plants, the
possibility of the GOE reducing fuel subsidies to EEA and government
wide wage increases put into effect, the future outlook 1is for
higher electricity rates.

5.08 EEA's debt/equity ratio improved from 2.84/1 at 1976-end to
2.57/1 at 1977-end based on its historical balance sheet figures.
With the revaluation of assets as of December 31, 1977, resulting in
the creation of a revaluation reserve, the debt/equity ratio
improved to 1.70/1 at the end of 1978. It should be noted, however,
that long-tern debt has not been valued to reflect current rates
each year on the basis of current exchange rates. EEA has recently
agreed with the World Bank though to revalue {its debt each year on
the basis of current exchange rates. The bulk (90%) of EEA's
existing long-term debt is owed to tne GOE and is repayable over 12
years at an annual interest rate of 5%. The remainder comprises
USSR loans for the High Dam project ard short-term suppliers’
credits.

5.09 EEA's debt service coverage (times annual debt service is
covercd by internal cash generation) in 1977 was only about 0.7 due
mainly to the abnormally high repayments made on fts loans to the
GOE. It improved to 1.1 in 1978 and further fimproved to 2
satfsfactory 1.3 in 1979, The current ratio which was 1.3 at
1977-end fell to 1.0 at 1978-end, reflecting a tight liquidity
position, but improved significantly to 1.9 at the close of 1379,
Preliminary data recelved from EEA indicates that the debt service
coverage declined to 1.04 reflecting a continuing tight 1iquidity
position.

B. Sources and Application of Funds

5.10 The forecast of sources and applications of funds of EEA
for the period 1979-87 is given in Annex P. A condensed version for
the perfod 1981-86 15 given below in Table 6.
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TABLE 6
Source and Application of Funds, 1981-1986

Amount (Thousands X of Capital
LE US § Expenditures
Capital Expenditures
(Including Interest
during Construction)
The Project 104,174 124,017 X
Other Construction 4,745,701 5,649,644 98%

Total Expenditures 3,845,375 5,773,587 100%

Sources of Funds

Net Internal Cash Generation 197,802 235,479 5%
Grants 1,332,208 1,585,962 27X
Loans 3,319,865 3,952,220 68%
Total Sources 4,849,375 5,773,601 100%
5.11 As Table 6 indicates, EEA's investment program for 1981-86

will require about LE 4,850 million (US $5,774 million) which f{s
expected to be financed from net interril cash generation, from
donor grants, and from borrowings. After allowing for debt service
but before providing for working capital increases, the internal
cash generation would be about 20%, which {¢ adequate. Although the
size of the borrowings of LE 3,319 million (US $3,952 million) calls
into question the realism of the investment program given the
resources avatflable, the program itself is not unrealistic. |t
represents 20% of the GOL's total investment program, which s an
acceptable share for power sector investments in a developing
country,

5.12 LEA will be required to provide evidence that the local
Currency required for the project will be budgeted by the Cqyptian
Government in accordance with Egyptian law and that EEA assures
USAID that all funds needed to cover local cost requirements of the
project will be avatlable when needed.,

C. Operation and Maintenance

5.13 The rehabilitation of the High Dam Power Station under this
project requires no additional staff for the operation of the
station, It 45 expected that personnel needed Lo operate and
maintain the station will follow practice already established and
institutionalized within EEA, Thus, there 14 no  additional
budgetary requirement for these activities,
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5.14 Given the fact that plant {is hydroelectric, there are no
recurrent fuel costs to be incurred by the EEA. The recurrent costs
generated by this project are nil,

§.15 The program of welding the runners to prolong their service
1ife at an annual cost of $1.5 million will be terminated by the end
of 1984 as the runner replacement program is implemented and runners
scheduled for this welding are replaced.

5.16 We recommend that the AlD grant be passed on to EEA by the
GOE as a contribution to EEA's equity capital since we believe that
EEA's ¢ bt to oequity position will still be less than satisfactory
even after proper evaluation of its assets., We believe provision of
the AID funds as a grant will te the best method of assisting the
EEA,
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the hydro turbine generators, an estimated 350 million KWH could be
generated rather than spilled. This 1increase in hydro energy
generation would displace energy generation from thermal or gas
turbine units with annual fuel savings of 117,000 tons of Mazout
(No. © Fuel 011) at an opportunity cost savings of $25,100,000 per
year based upon estimated world market price of fuel ofl of $215 per
ton,

6.006 Based upon a total project cost of $124.0 million and the
above projected benefits, the resulting economic rate of return of
this project is about 35 percent based upon Mazout fuel cost
savings. The details of the calculation and the technical and
economic assumptions are given in Annex (.

6.07 If only the benefits from the three percent efficiency
fmprovement are considered, the economic internal rate of return of
this project is 17 percent based upon Mazout fuel cost savings.

6.08 A sensitivity analysis of the Rate of Return to variations
in capital costs and fuel cast assumptions is included in Annex Q.
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VIIT. ENVIRONMENTAL ANALYSIS

8.01 This Project will 1implement a program to replace the
existing turbine runners with runners of correct design and improved
efficiency and to replace obsolete circuit breakers, relays and
contro)l instruments. Being a physical replacement of hydraulic
equipment and electrical apparatus and instruments, there will be no
impact on Land Use, Water Quality, Noise/Air Quality, Natural
Resources, Culture, or Socio-economic conditions.

8.02 The Bureau Environmental Coordinator has reviewed project
documentation and concurs with the Mission that the project be given
a “Negative Determmination" in compliance 4ith the requirements of
22 CFR 216, "A.1.D. Environmental Procedures”.
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never been inspected, this further justified the “"single
responsibility" contract.

9.05 EEA assisted by BUREC has negotiated a Turnkey Contract
with Allis Chalmers for the design, fabrication and delivery to the
High Dam of twelve (12) 209 MW Francis turbines and accessories;
provision of construction equipment not currently available at the
station; labor and supervision to disassemble, rehabilitate,
reassemble and test the twelve (12) hydraulic turbine generators.
The contract is based upon a fixed price as of December 1981 with US
dollar escalation adjustments to be made from indices published
monthly by the Bureau of Labor Statistics of the U.S. Department of
Labor. Local currency requirements are also based on a fixed price
with adjustments to be made based upon an agreed upon index
published in Egypt. Payments under the contract will consist of an
initia)l payment of ten precent (10%) of the base contract price with
price adjustments for mobilization; eighty five percent (85%) of the
base contract price, with price ajustment paid in monthly progress
payments supported by work progress certification, and the remaining
five percent (5%) of the base contract price paid, with adjustment,
upon satisfactory completion of the Warranty Period and issuance of
Final Certification for each unit. Foreign exchange costs will be
for goods and services of US origin only.

9.06 Under the contract, Allis Chalmers will guarantee runner
peak prototype efficiency of equal or exceed 94.5% under the rated
net head of 67 meters and will pay to EEA liquidated damages of
$10,000 per each one hundredth of one pecent (0,01%) per unit for
failure to achieve the guaranteed peak efficiency.

9.07 Allis Chalmers will also guarantee :unner capacity to equal
or exceed 180,000 KW under the minimum normal net head of 62 meters
and will pay to EEA, liquidated damages of $1,000 per KW per unit
for failure to achieve the guaranteed capacity.

9.08 While Allis Chalmers has turnkey responsibility, it fis
anticipated it will subcontract with an Egyptian contractor for the
actual installation of the turbine runners. Hidelco, the High Dam
company or a company of similar qualifications will carry out the
work under the direct supervision of Allis Chalmers.

Circult Breakers, Relay, Instrumentation

9.09 A1l contracting for materfals will be fn accordance with
applicable procedures set forth  in  AlD  Handbook 11, Country
Contracting, Chapter 3, Procurement of Equipment and Materials, Al
equipment, materials and services financed by AlD will be of U.S,
source and origin,
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D. Engineering Services

9.10 EEA will obtain the services of the Bureau of Reclamation
(BUREC) to assist them as Engineering Advisor. The BUREC is
uniquely qualified to serve as the engineering advisor to EEA based
upon their extensive experience in hydraulic machinery design,
rehabilitation and modernization of hydro electric power stations,
presence of experienced inspectors near the manufacturing sites to
monitor the manufacturing; familiarity with industry, natural and
international standards, practices and procedures for the design
manufacture and test of hydro electric power stations equipment, and
capability to act as contract administrator during implementation of
the project. BUREC has also played a vital role identifying problem
areas at the High Dam and has developed a good working relationship
with EEA personnel. BUREC will review the turbine runner detailed
jucign, observe and review the results of mode) tests, and establish
and administer an "in-shop" inspection progiam in the U.S. during
fabrication of the runners. BUREC will perform engineering, prepare
specifications and tender documents for the replacement of the 500KV
an® 132KV circuit breakers, relays and control instruments, and
assist EEA 1in the evaluation of the resulting bids. It s
anticipated that BUREC will be contracted under a Participating
Agency Services Agreement or Host Country Contract arrangement.
BUREC may act as the procurement agent for EEA to place orders for
the required circuit breakers, relays and control instrumentation,
expedite the deliveries and arrange transportation and insurance.

9.11 Upon commencement of ._.e rehabilitation and modernizzation
work at the High Dam, BUREC will serve as the EEA's project manager
to supervise the rehabilitation of the water spiral case and
replacement of the runners, circuit breakers, relays and control
instruments until comnissioning tests are completed and EEA has
{ssued the final certificates for all facilities.

E. Schedule
Runners

9.12 Upon receipt of a Letter of Intent from EEA confirmin?
EEA's Board approval of the proposed contract, Allis Chalmers wil

begin detailed engineering and construction of a model hydraulic
turbine having the same relative physical dimensions and duplicating
the water passages of the spiral case and draft tube and will
{nclude the proposed replacement turbine runner and modifications to
the draft tube. The model hydraulic turbine will be tested to
verify the hydraulic design and operating characteristics. Upon
EEA's approval of the turbine runner desfgn and  draft  tube
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modifications, based upon hydraulic performance of the model
throughout the anticipated operating range, Allis Chalmers will
proceed with the manufacturing of the turbine runners and draft tube
liners.

9.13 Concurrently with the model testing program, Allis Chalmers
will subcontract for the turbine governor modernization. Governor
engineering will be completed within 13 months from receipt of a
Letter of Intent from EEA confirming EEA's Board approval and
replacement governor components will be manufactured and delivered
to the station within 21 months of EEA's Board approval with
individual unit governor modernization coordinated with the EEA
runner or water passage maintenance programs or at the time of
runner replacement.,

9.14 The replacement runners will be of cast-fabricated
construction using cast stainless steel components. Each runner
crown will be cast in one piece; each of the 13 runner buckets will
be cast in one piece; and each runner band will be cast in halves.
Procurement of materials for the first runner will begin within
6 months of EEA's Board approval with manufacturing of the runner
completed within 31 months of receipt of a Letter of Intent from EEA
confirming EEA's Board approval.

9.15 The runners will be shipped upon completion to Alexandria
and then transported by barge to the station with arrival at the
High Dam coordinated with the unit disassembly schedule. The
schedule of Runner Manufacturing and Readiness to Ship and Delivery
to the Port of Alexandria {s sumnarized in Table 7,
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TABLE 7
SCHEDULE OF RUNNER MANUFACTURING AND READINESS FOR SHIPPING
— AND DELIVERV 10 PORT OF ACEXANDRIA

N B0A VAL
Runner Completion of Manufacturing Delivery to Port of
Number and Readiness to Ship Alexandria
] 31 33
-2 32 34
3 43 45
4 44 46
5 55 57
6 57 59
7 66 68
8 68 70
9 78 80
10 80 82
N 87 89
12 89 9

9.16 Allis Chalmers and their subcontractor, Hidelco, will
verify the serviceability of 1ifting devices and barges, as part of
their contract with EEA. BUREC, as the Owner's Engineering Advisor,
will coordinate and work closely with all concerned parties to
ensure that both contractor's and Owner's supplied equipment are
available for project needs. The barges utilized to transport the
original turbine runners up to the Nile from Alexandria to the High
Dam will be reconditioned and utilized to move the replacement
runners to the station and transport the original runners to Cairo
for disposal. Customs clearances and barge transportation of ecach
runner from Alexandria to the High Dam {5 estimated to require
2 months,

9.17 Since the High Dam s an operating plant, outages on pairs
of units for the runner replacement must be coordinated with the
continuing need for preventive maintenance on station auxiliary
systems and possible welding repairs by the French, on runners
scheduled for future replacement. EEA, therefore, has set aside a
90-day period between  replacement  outages  for  this  preventive
maintenance, During these preventive maintenance periods, the water
passageways including the spiral cases, stay rings and wicket gates,
for unite being <serviced, will be clesned by sand blasting and
sealed a4 part of the rehabilitation of the hydraulic turbines.
Scaffoluing an¢  wepoxy sealant for  the rehabilitation of  the
waterways will le provided under the terms of the contract,

9.1 Following receipt by the contractor of the Pernit for
Disassembly from CLA, both units will be disassembled to the degree
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possible simultaneously. Two units cannot be completely
disassembled at the same time due to lack of floor space.

9.19 During disassembly of the turbine generator under the
technical direction of Allis Chalmers, precise measurements of
component aligament will be taken for reference during the
reassembly. Portions of the turbine generator not previously
observed due to their inaccessability will be cleaned, inspected,
and where necessary, rehabilitated.

9.20 The new draft tube cone insert will be supplied in sections
to be assembled in place and welded to the existing draft tube
liner. The void drea between the old and new liner will be filled
with a non-shrink grout.

9.21 New stationary wearing rings for turbine runner will be
installed.
9,22 The connection between the shaft and new turbine runner

will be reamed or bored in the field to match the existing shaft
coupling, flange holes.

9.23 In addition to {installing new replacement runners and two
sets of new wicket gates, the old wicket gates of the remaining
10 units will be reconditioned for use in the succeeding units. An
engine lathe will be installed to remachine the 10 sets of wicket
gates.

9.24 New governors will be i{nstal’:d by the contractor. Any
contro! wiring external to the new qovernor control cubicle will be
performed by EEA. All piping and cleaning of ofl pressure system
and sumps will be performed by the contractor.

9.25 Upon completion of the reassembly, EEA will {ssue a
Certificate of Completion of Reassembly and will, upon completion of
Preliminary Tests by the Contractor, initiate prescribed

pre-startup procedures that include generator  dryout and
pre-operational  tests, Upon completion of ELA pre-startup
procedures, Allis Chalmers will complete the operational tests and
will advise EEA of the units readiness for commercial operation.
EEA will i{ssue a Take Over and Acceptance Certificate indicating
provisional acceptance o7 the turbine replacement. The 60-month
Warranty period will commence upon receipt of the Take Over and
Acceptance Certificste. Upon terminatfon of the Warranty period,
EEA will idssue a Final Certificate notifying Allfs Chalmers that
their obligation under the contract has been completed,
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9.26 A qualified commissioning engineer will be provided for
startup of the first two modified units. Following startup, this
engineer will coordinate index testing of one of the first two
modified units to verify the capacity and performance
characteristics.

9.27 The overall modernization program for each pair of units is

estimated to require nine months working shift work as required, six

days per week, eight hours per shift.

9.28 The schedule of runner replacement is summarized in Table 8.
TABLE 8

SCHEDULE OF TURBINE RUNNER REPLACEMENT

Relrase Completion of Completion

Pairs of Units tn Dismantle Reassembly of Testing
First 32 40 41,5
Second 44 52 53.5
Third 50 64 65.5
Fourth 68 76 77.5
Fifth 80 88 89.5
Sixth 89 97 98.5

- Circuit Breakers, Relays and Control Instruments

9.29 It is anticipated the BUREC will prepare and issue IFBs for
the replacement circuit breakers by mid-1982 with bid opening
2 months later. Evaluation of bids would require 2 months with
contract awards made during the first quarter of FY 83, Delivery of
the circuit breakers would begin in mid-1984 with installation not
necessarily coordinated with unit outages for runner replacement or
unit preventive mainte wce. Installation would be performed by EEA
personnel or EEA cuntractor wunder the supervision of the
manufacturer's Installation Engineer. Final tests and commissioning
would be the responsibility of the manufacturer.

9.30 The engincering desiyn and preparation and {ssue of [FBs
for the panels containing reiays, meters and instruments would be
completed by BUREC by mid-Cctober 1982 with bid opening 3 months
later, Evaluation of bids would require 3 months with contract
awards made during the second aquarter of FY 83. Delivery of the
panels would begin fn mid-1984 with fnstallation coordinated with
outages for runner replacement or  preventive maintenance,
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Installation would be performed by EEA personnel or EEA contractor
under the supervision of the supplier's Installation Engineer.
Final tests and commissioning would be the responsibility of the
supplier.

F. AID Financing Procedures

9.31 A1l procurements of materials and services financed by this
Grant will be financed by Letters of Commitment (L/Comms). Upon
receipt of a request from EEA, AID will {issue one or more L/Comm
with a U.S5. bank(s) of the supplier choice. Each L/Comm will
specify the materials or services eligible for Grant-financing and
appropriate Letters of Credit will be issued by the EEA.

G. Terminal Dates

9.32 Conditions Precedent. The terminal date for meet ing
Conditions Precedent to Disbursement will be 120 days from the date
of Grant signing, the date by which funds will be needed to finance
the runners, and engineering service contract.

9.33 Project Assistance Completion Date. The project assistance
completion date will be ninety-seven (97) months after receipt of a
Letter of intent by Allis Chalmers, the date when testing fis
completed on the last pair of turbine units.

9.34 Terminal Disbursement Date. The terminal disbursement date
will be nine (9) months after the last pair of units are cmpleted.
The contractor will provide warranty guarantees per unit in the form
of a surety bond valid throughout the S-year Warranty Period on a
unit-by-unit basis.

H. Control and Monitoring Measures

9.35 Upon signing of the Grant Agreement, USAID will {issue an
Implementation Letter which, among other things, will contain the
necessary guidance and details on the types of reports and reporting
formats to be followed. At the comnencement of his work, EEA's
Engincering Advisor will review and, where necessary, revise the
implementatfon schedule (Annex T), and prepare a CPM/PERT network
which will become the basis for project execution. EEA's Project
Advisor and the Contractor will be required to submit monthly and
quarterly progress reports to AlD, through CCA, stating progress in
conformance with the implementation schedule.  USAID/Cairo staff,
including both a USAID Clectrical Engincer and Loan Officer and ELEA
will monitor progress based upon review of Contractor reports,
progress review meetings, and reqular site visits, In addition,
AlD's intern») financial reports will be monitored to ensure that



disbursements are occurring in acccrdance with the implementation
schedule. Regular quarterly reviews of progress will be conducted
by the USAID Mission's top management staff. Such reviews, when
required, will be followed by substantive meetings with EEA senfor
management staff.

I. Evaluation

9.36 USAID will conduct annual evaluations of the project
beginning twelve months after the effective date of the turbine
replacement contract which will coincide with the completion of the
model-testing phase of the project or approximately March 1983. The
{nitial evaluation will be concerned with the results of the model
test and performance of the model.

9.37 Upon completion of the replacement of the first pair of
turbine runners and the i{ndex test of one of these units, a more
comprehensive evaluation will be performed to confinmn actual runner
performance in relation to the technical criterta, ».d to evaluate
the installation schedule and expenditures. This evaluation will
occur in approximately June 1985.

9.38 Upon completion of the first replacements of the circuit
breakers, relays and control instruments, an evaluation will be
perfornned to confinn the fnstallation procedures and adequacy of the
installation schedule and budget. This evaluation myy be either
incorporated in the runner replacement evaluation or conducted as an
independent evaluation.

9.39 Successive evaluations will be made af ter completion of
each pair of runner replacements and subsequent runner fr.pection
af ter sustained periods of operation to conf irn runner performance,
These evaluations will be in addition Lo monthly and quarterly
reviews of the project which will fnclude a review of disbursement
records and regular site visits.

9.40 A final evaluation will be perfonned in July 1990 following
completion of the runner replacement and replacement of the circuft
breskers, relaye and control fnctruments to assess the effectiveness
of the pro,uct in rehabilitating and modernizing the High Dam Power
Statfon and correcting the runner bucket fracturing problem. This
evaluation wi.i determine:

a. whether design, supply, installation and testing were
completed on schedule, in  accordance with technical
specifications, and within the cost estimates;



b.

C,
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whether the runner design efficiencies
actually occurred;

and guarantees

whether EEA has complied with the financial covenants

contained in the Grant Agreement.
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X. RECOMMENDATIONS, CONDITIONS AND COVENANTS

A. Recommendation

10.01 The Aswan High Dam and Hydroelectric Power Station,
designed and constructed by the Soviet Union in the 1960's,
constitutes a bloc project as derined in Chapter 9 of AID
Handbook 1, Supplement B, It should be noted, however, that
modifications to the power station from other western sources either
have been or are being made to improve the reliability of the
electrical generators.

10.02 AID assistance in the rehabilitation and modernization of
the Aswan High Dam Power Station can be construed as commingling in
that this assistance will promote the efficiency and reliability of
the Aswan Dam's power generation, a project which has already been
fdentified as bloc in nature. Section 620(h) of the FAA states that
use of foreign assistance dollars in a manner which, contrary to the
best interests of the United States, promotes or assists activities
of Communist bloc countries, is prohibited.

10.03 In our opinion, there is no absolute prohibition against
comningling {f it serves AID's program interests and would not be
contrary to the best interests of the United States. Thus {t is the
considered judgment of the AID Mission and the American Embassy {in
fgypt that promotion of this important project will not be contrary
to the best interests of the Unfted States and, in fact, will be
supportive of our economic and political relationship, political
stabflity within Egypt and will significantly enhance Egypt's
ability to promote fts critical long-range economic development,
Fatlure to support this activity will be contrary to the best
interests of the United States.

10.04 We recommend that a specific affirmative determination be
made by the Administrator in this reqard.

10.05 Subject to the Conditions and Covenants listed below, we
recomnend that AlD autharize 3 grant to the Government of Eqypt
(GOE) fn the amount of $100 million for the replacement of the
Francts Turbines Runners, Circuit Breakers, #Relays and Control
Instruments at the High Dam Hydroelectric Power Station at Aswan,
We further recomnend that the grant be passed on by the GOE to the
Cgyptian Clectricity Authority (EEA) as a grant contribution to
EEA's equity capital,
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8. Conditions Precedent to Oisbursement

10.06

Prior to the first disbursement or to the issuance of the

first Letter of Commitment under this grant, the GOE shall furnish
to AID in form and substance satisfactory to AID:

1.

An Opinion of the Minister of Justice or of other counsel
acceptable to AID that this Gr.nt Agreement has been duly
authorized and/or ratified by, ind executed on behalf of,
the Grantee and that it constitutes a valid and legally
binding obligation of the Grantee in accordance with al)
its terms,

A statement of the names of the persons authorized to
represent the Grantee and FEA, and a specimen signature of
each person.

An acceptable contract for engineering services for the
Project with an organization acceptabie to AlD.

An acceptable contract with Allis Chalmers for the turnkey
provision of 12 Francis runners.

Evidence that local currency financing for the Project has
been budgeted by the Grantee and will be available for
expenditure by EEA on the Project pursuant to a cost
estimate made by the Engineering Advisor and approved by
EEA.

C. Covenants

10.07
].

The GOE will be required to covenant as follows:

The Grantee and EEA shall cooperate fully with AID to
assure that the purpose of the Grant will be accomplished.
To this end, they shall from time to time, at the request
of either party, exchange views through their
representatives with regard to the progress of the Project,
the performance by the EEA of 1ts obligations under Uhis
Agreement, the performance of the contultants, contractors
and suppliers engaged on the Project, and other matters
relating to the Project,

The EEA <hall provide qualified and experienced Mmanagement
for the Project, and 1t should train such staff a¢ may bhe
appropriate for the maintenance and operatfon of the
Project.,












ANNEX B
Page 2 of 3

b. Conditions Precedent to Disbursement

Prior to the first disbursement under the Grant or to the
issuance by A.I.D. of documentation pursuant to which disbursement will
be made, the GOE shall furnish to A.I.D. in form and substance satis-
factory to A.I.D.:

1. An opinion of the Minister of Justice or of other counsel
acceptable to A.I.D. that this Grant Agreement has been
duly authorized and/or ratified by, and executed on behalf
of the Grantee in accordance with all it5 terms.

2. A statement of the names of the persons authorized to
represent the Grantee and the Egyptian Electricity
Authority (E.E.A.) and a specimen signature of each person.

3. An acceptable contract for engineering services for the
Project with an organization acceptable to A.I.D.

4. An acceptable contract, with Allis Chalmers, for the
turnkey provision of 12 Francis runners.

5, Evidence that local currency financing for the Project has
been budgeted by the Grantee and will be available for
expenditure by EEA on the Project pursuant to a cost
estimate made by the engineering advisor and approved by
EEA.

c. Covenants
The GOE will ke required to covenant as follows:

1. The Grantee and EEA shall cooperate fully with A.I.D. to
anture that the purpose of the Grant will be accomplished.
To this end, they shall from time to time, at the request
of either party, exchange views through their repre-
gsentatives with regard to the progress of the Project, the
performance by the EEA of its obligations under this
Agreement, the performance of the consultants, contractors
and suppliers engaged on the Project, and other matters
relatiyg to the Project,

2., The EEA shall provide qualified and experienced management
for the Project, and it should train such staff as may be
appropriate for the maintenance and operation of the
Projece,
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The Parties agree to establish an evaluation program as
part of the Project. Except as the Parties otherwise agree
in writing, the program will include during the implemen=-
tation of the Project and at one or more points thereafter:
(a) evaluation of progress toward attainment of the ob-
jectives of the Project; (b) identification and evaluation
of problem areas or constraints which may inhibit such
attainment; (c) assessment of how such information may be
used to help overcome such problems; and (d) evaluation, to
the degree feasible, of the overall development impact of
the Project.

The high and medium/low voltage tariff studies presently
underway will form the basis for implementing major changes
in electricity tariffs. A.I.D. will be provided copies of
the studies and will consult with the GOE as to the ade-
quacy of recommendations before implementation begins.

Any interim changes in fuel prices will be broadly distri-
tated and not exclude EEA.

Until the Parties agree that a comprehensive tariff struc-
ture can be implemented, the Grantee shall ensure that a
minimum yearly rate of return for EEA will be established
in consultation with A.I.D. For the year 1982, the Grantee
agrees to allow EEA to take the necessary action to achieve
such a rate of return on net revalued assets as {s accept-
able to the World Bank under i{ts existing assistance
agreements.,

The Grantee shall ensure that the proceeds made available
under the Grant will be made available to the EEA as a
grant contribution to its equity capital.

N

Administrator

29 MAR 1982

Date

A=AC: Xelly C. Karmerer oy Uhviat Date Ao 3%
AA/PPC:Jonn R, Bolton ™ Da:e‘7§2§22§}t

meom——

v



ANNEX C

CERTIFICATION PURSUANT TO
SECTION 6ll(e) OF THE
FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Donald S. Drown, the Director of the Agency for International
Development in Egypt, having taken into account, among other things,
the maintenance and utilization of projects in Fqypt previously
financed or ansisted by the United States, do hereby certify that,
in my judgment, Egypt has both the financial capability and human
regources capahility effectively to maintain and/ utlize the capital
assistance to be provided for the rehabilitatjyon and modernization
of the Aswan High Dam Hydroelectric Power Statigh at Aswan, Egypt.

///Z/t// / (;/W

- "l
nald 5. Urown
Director

S



5C(2) PROJECT CHECKLIST

Listed below are statutory criteria
applicable generally to projects with
FAA funds and project criteria
applicable to individual funding

aources:

Development Assistance (with a

subcategory for criteria applicable only
to loans); and Economic Support Pund.

CROSS REFERENCES: IS COUNTRY CHECKLIST

OP TO DATE?

HAS STANDARD ITEM
CHECKLIST BEEN
REVIEWED POR THIS
PROJECT?

A. GENERAL CRITERIA POR PROJECT

1.

1.

3.

Ccontinuing Resolution
Unnumbered; FAA Sec, 614Aj

Sec. 653(b).

(a) Dascribe how authorizing
and appropriations Committees
of Sanate and House have heen
or will be notified concerning
the project; (b) is asaiatance
vithin (Operational Year
Budqet) country or
internationa) orqanization
allocation reported to
Conqgress (or not more than $1
million over that amount)?

PAA fec, 61)(a)(l). Prior to
obligation {n excess of
$100,000, will there be (a)
enqgineering, financial other
plans necessary to ca:ity out
the aasiatance and (b) a
feagsonably firm eatimate oOf
the cost to the U.3, of the
assiatance?

FAA f%ec. 61 (a)t2). 1If
furthet legislative action {a
fequized within reciplent
covntry, what s baain for
feasonable espectation that
SUch action will be conpletad
in time to permit orderly
acconplinhment of purposs of
the assistance?

ANNEX D

Yea.

Yes.

a) Congressional notification will be
submitted,

b) The intended obligation {s within the
level of funda appropriacted for
Egypt for FY 82.

nO:Yoo. f{rm financial plans have been
developed as part of the Project Paper,
b) Yes.

None required.

N\
—



‘A. v..

4.

S.

PAA Sec. 611 (b Continuin

- Resolution Sec. . If for °

watsr or .water-releted land
Tesource construction, has
.project mset the standards and
<riteria as set forth in the
Principles and Standards for
Planning Water and Related
Land Resources, dated October
25, 19737 -

PAA Sec. 6ll(e). TIf project
is capital assistance (e.g.,
construction), and all U.S.
assistance for it will exceed
$1 million, has Mission
Director certified and
‘Regional Assistant

‘Mmwministrator taken into
-consideration the country's
~ capability effectively to

maintain and utilize the
project?

FAA Sec. 209. Is project
susceptible of execution as
part of reqional or
multilateral project? If so
why {a project not so
executed? Information and
concluaion whether assistance
will encouraqe regional
develomment programs,

PAA Sec. 601(a). Information
and conclusions whether
project will encouraqe efforts
of the country to: (a)
{ncrease the flow of
{nternational trade; (b)
foster private inftiative and
competition); and (c) encouraqe
development and use of
cooperatives, and credit
un{ons, and savingas and loan
assoc{ationa; (d) discourage
monopolistic practicen; (e)
imprtova technical efficlency
of {ndusctry, agriculture and
commerce; and (f) atrenqthen
free labor untona.

YAA fec., 401(h), Information
and concluminon on how project
will encourage U.f, private
trade and jnventment abroad
and encourage private 0.3,

The project is for the rehabilitation
and modernization of the hydro turbines
and the replacement of obsolete circuit
breakers, relays and control instruments’
The project does not include water or re-
lated land resource construction.

The project is purely electrical, and
Sec. 611(b) 1is not applicable.

Yes.

No.

The project is intended to enhance the
reliabilicty of Egypt's electricicy
generating capacity, enabling sale of
adequate pover to any and all {ndunmtrial,
commercial and dorceatic conasumers. It
vill therefore directly affect (e) apd -~
indirectly affect (a) and (b), .( )

(2]

All goods and services to be procured
under the Grant vill be US aource and

origin,




ALY,

10.

11.

12.

participation in foreign
assistance programs (including
use of privite trade channels
and the services of U.S.
private eaterpcise),

FAA Sec. Glngzi 616(h);
Continuing Resolution Sec,
508. Describe ateps tpien to
assure that, to the maximum
extent possible, the country
i{s contributing local
currencies to meet the cost of
contcactual and other
services, and foreign
currencies owned by the U.S.
ace utilized in llieu of
dollarcs.

PAA Sec. 612(d). Does the
0.5. own excess foreign
currency of the country and,

i{f so, what arrangements have
been made for its release?

PAA Sec. 601(e). Will the
project utilize competitive
selection procedures for the
awarding of contracts, esxcept
vhere applicable procurement
rules allow otherwvise?

Continulng Resolution jJec,
TIT. 1If ansistance 18 for the
production of any comsod{ty
tor export, is the commodity
likely to be in surplus on
world marhetn at the time the
tesulting productive capacity
becomen operative, and ia such
asajstance likely to cause
subatantial 1njury to U.8,
producers of the same, oimilar
ot competing commsxiity?

B, PUNDING CRITEUIA PO PROIECT

1.

Develojment Ausistance Projece
Ceiteria

A, PAA fec, 10211), 111, 113,
381 ta). Fartent tu which
g e R T

ACtivity will ta) eftectively
Involve the (i in

deve lopment , by eatend |nyg
accens 1o sconamy at local
feve], increasing labors

The Grant Agreement will require )
certification that all local currency
' funds required will be provided by GOE.,

-

be provided under project.

Yes.

N/A.

N/A.

Yes, however, no local cost financing to




B.l.a.

intensive production and . e
use of appropriate technology,
spreading investment out from
cities to small towns and
rural areas, and insuring wide
participation of the poor ‘in
the benefits of development on
a sustained basis, using the
appropriate U.S. institutions;
{b) help develop cooperatives,

especially by technical
assistance, to assist rural
and urban poor to help
themselves toward better life,
and otherwise encourage
democratic private and local
governmental institutions; (c)
support the melf-help efforts
of developing countries; (d)
promote the participation of
women in the national
cconomies of developing
countries and the improvement
of women's antatus; and (e)
utilize and encourage reqional
cooperation by developing
countries?

b. FAA Sec. 103, 103A, 104,
105, 106, 107, Is ansiatance
being made available:

(Include only applicable
pParagraph which correaponds to
source of funds used. If more
than one fund source {n used
for project, include relevant
pataqgraph for each fund
source,)

(1) {10)) for agriculture,
rural development or

o nutrition) {t s0 (a) extent to

which activity f{a apecitically
dealgned to increane
productivity and income of
rutal poor; 10IA {f tor
agricultural reseacch, full
account shall be taken of the
needs of small tarmers, and
eftensive use of f{eld teating
to adapt basic renecarch to
local coandi{tione shall be
made; (1) eatent to which
asajatance s unsed §n
Cootuination with prograns
carried oyt under %ec, 104 to
help fmprave nutrition of the
people af developing countries

N/A.

N/A.

\,V



B.1.b.(1)

through encouragement of
increased production of crops
with greater mutritional
value, improvement of
planning, research, and
education with respect to
nutrition, particularly with
reference to improvement and
cexpanded use of indigenously
produced foodstuffs; aod the
unacrtaking of pilot cr
demonstration of programs
explicitly addressing the
problem of malnutrition of
poor and vulnerable people)

.and (c) extent to which
.activity increasesa national

food security by i{mproving
food policies and management
and by atrengthening national
food reserves, with particular
concern for the needs of the
poor, through measures
encouraging domestic
productinn, building national
food reaerves, expanding
available storage facilities,
reducing post harvest food
losses, and {mproving food
diatribution.

(2) [104) for population N/A.
planning under sec. 104(b) or
health under sec. 104(c)) {¢
80, (i) extent to which
activity emphacizes low-cost,
inteqrated delivery systens
for health, nutrition and
tamily planning for the
poorest people, with
particular attenticn to the
needs of mothers nd young
children, vzi..; paranedical
and auxiltary medical
personnel, clinica and health
posta, commercial distribution
syatena and other moden of
community research,

(4) [10%) tor education, N/A
public admintiatgation, of ¢
human reanutcen develojmant]

{f 8o, extent to which

activity atrengthens nonformal

education, sakes formal

sducation mnre televanty,

aspecially toc tural fanilies

and urban f=otf , of stgengthens
management capability of

inatitutiona enabling the [0t

R0 participate in develapmsent)










8.2..

3.

repay the loan, at a
reasonable rate of interest,

b. FAA Sec. 620(6[. 1t
assistance s for any
productive enterprise which
vill compete with U.S.
snterprises, {3 there an
agreement by the recipient
country to prevent export to
the U.S. of more than 20§ of
the enterprise's annual
production during the life of
the loan?

Project Criteria Solely for
conomic Support Pun

8. PAA Sec. S3l(a). Wil)
this assistance promote
economic or political
stability? To the extent
possible, does {t reflect the
policy directions of PaA
Section 1027

b, PAA Sec. 5)l(c). W{ill
assistance under I%Il chapter
be used for ailitary, or
paranilitary activities?

a) Will enhance ability of GOE to austain
economic growth and recovery which will
have positive political r.aulra, To
the extent rural areas will be served,
policy direction of Section 102 will
be reflected.

b) No.
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c's.

j. cContinuing Resolution Sec.
$10.” WIll asslistance De

provided for the purpose of
ajiding the efforts of the

-government of such country to

rapress the legitimate rights
of the population of such
country contrary to the
Universal Declaration of Ruman
Rights?

k. Continuing Resolution Sec.
316. To be used Ior publlclity

or propaqnndl purposes within
U.8. not authorized by
Congress?

Assistance will preclude use of financing
for this purpose.

Yeas.










Year

1952
1953
1954
1955
1956

1957
1958
1959
1960
1961

1962
1963
1964
1965
1966

1967
1968
1969
1970
1971

1972
1973
1974
1975
1976

1977
1978
1979
1980

Source = EFEA Annual Reporta.

ANNEX G

EGYPTIAN ELECTRICITY AUTHORITY

SUMMARY OF INSTALLED GENERATING CAPACITY - MW, PEAK LOAD - MW

AND RESERVE CAPACITY - MW AND PERCENT

Gas Peak
Thermal Turbine lydro Total Load-MW
154 - - 154 125
205 - - 205 137
251 - - 251 160
j21 - - 321 173
33l - - 33 186
466 - - 466 210
511 - - 511 250
511 - - 511 282
541 - 256 197 372
593 - 345 938 522
593 - 345 938 548
593 - 345 9138 590
593 - 145 518 659
672 - 345 1017 150
1034 28 isl 1443 B4
1179 28 1221 2428 872
1322 28 1730 Jo8o 9130
1382 28 2313 3743 987
1302 28 2445 377% 1100
1302 28 2445 1775 1160
1302 28 2445 3?75 1176
1302 28 2445 3175 1248
1302 28 2445 377% 1433
1302 28 2h4) 3175% 123)
1299 45 2445 3789 1909
1278 137 Q445 )860 2284
132} 137 2445 3905 2564
1409 3s 2445 4229 2829
1674 487 MLY) 4706 3329

Installed Reserves
] H
29 2]
68 50
91 57
148 86
145 18
256 122
261 104
229 81
429 114
416 80
390 n
348 59
279 42
267 k1)
619 15
1556 178
2150 231
2756 279
2675 24]
2615 225
2599 221
37 202
2342 16)
2042 118
1880 94
1526 69
134l 52
1400 49
137 L]






EGYPTIAN ELECTRICITY AUTHORITY
LOAD FORECAST 1981-1990

YEAR PFAK LOAD (MW)
1981 3650
1982 4250
1983 5020
1984 5790
1985 6665
1986 7330
1987 8065
1988 8870
1989 9758

1990 10735



Plant

Siouf

El Mahmodya

Abu Qir

Abu Qir

El Mahmodya

Sites to be
specified

Kafr El Dawar

Ismailia

Suez

Abu Qir

Ismailia

Suez

Abu Qir

Aswan Il

Suez

Shoubra El Kheima

Shoubra El Kheima

EGYPTIAN ELECTRICITY AUTHORITY

CAPACITY ADDITION SCHEDULE

Type

Gas Turbine
Gas Turbine
Thermal

Gas Turbine
Gas Turbine

Gas Turbine
Thermal
Thermal
Thermal
Themal
Thermal
Themal
Thermal
Hydro
Thermal
Thermal
Thermal

SUMMARY

Units
No. = MW

50
50
150
25
50

LS ol i S X

110
150
150
150
150
150
150
67.5
300
300
300

R S S 0 B

Hydro
Themal
Gas Turbine

ANNEX J

Capacity Year
100 1981
200 1981
150 1981
25 1981
100 1982
200 1982
110 1982
150 1982
150 1962
300 1982
300 198)-64
150 198)
150 198)
270 1984
300 1984
600 1984~-85
300 1985-86
31555
270
2660
625

3555
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ANNEX M
Page 2 of 5

If you have any questions concerning the report, please call:

Enclosure

R, Vissia, 234-2041
D. Temple, 234-2029
A. Rickett, 234-3162

Sincerely yours,

p ’ -~ // ) .
’,g,/ ;7;’,/:/;44

Acting Commissioner





















1979 1980 1981 1982 1983 1984 1985 1986

Debt Service

Anortization 37,637 S0,990 60,037 67,453 67,498 69,674 71,253 58,099
Interest Expense 12,144 25,709 23,778 22,654 43,552 48,468 52,279 88,662
Total Debt Service 49,781 76,669 83,815 90,107 111,050 118,142 123,532 176,761

Net Change in VWorking Capltal
(Excl. Long-Term Debt Due

Within One year) 149,292 (116,493) (25,971) 65,584 721 81,753 206,521 439,921
Total Applications 315,683 234,664 540,695 815,352 933,167 1,119,671 1,218,217 1,590,035

Times Amnnual Debt Service
Covered by Internal Cash -
Generation 1.3 1.0 . 1.2 1.6 1.8 - 2.4 3.3 - 3.0

(2 3o 2 efug)

d XINNY










RATE OF RETURN SENSITIVITY ANALYSIS

RATE OF RETURN (X)

*"_"Eia
Page J of ) Pages

Tvo years delay in circult breaker,
relay and {nstrument phase

Three years delay in circuit breaker,
relay and instrument phase

Base Case 35
Fuel Cost 35X Higher 36
Fuel Cost 10X Higher 37
Fuel Cost 20X Higher 39
Fuel Cost 35X Lower 33
Fuel Cost 10X Lower 32
Fuel Cost 20X Lower 29
Capital Cost 35X Higher 33
Capital Cost 10X Higher 32
Capital Cost 20X Higher 30
One year delay in circuit breaker,

relay and instrument phase 36

37

38
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ANNEX S

Page 3 of 29

General Cumments

A1l references to the Shoubrah Power Station were replaced by
appropriate references to the '"High Dam Power Plant'.
References to Overseas Bechtel Incorporated (OBI) were changed
to '"the Owner and/or his authorized representatives'.
References to and clauses pertaining to strictly construction
-contracting were eliminated or noted as '"Not Applicable’.

Exhibit A GENERAL CONDITIONS.

GC-2 Definitions: Number 19 'Warranty Period" was extended to
60 months of cumulative time after the units were available for
operation by the owner. The time was extended 48 months to
provide additional assurance of the quality of the work
provided by the contractor. The phrase 'available for-
operation'" was included to prevent the warranty period from
extending beyond 60 months due to failure by the owner to
operate any unit when it is in operable condition i.e. shutdown
for routine maintainence.

GC-3 Contract Ratification - Footnote added to indicate that
the contractor, in the interest of the contract, intends to
begin work at his own risk before contract ratification.

GC-4 Owner's Authorized Representative - Since EEA has not
Tetained a consulting cnginecr, these changes reserve to the
owner the right to name anyone for any part or all of the
contract as the authorized representative.

GC-10 Conflicts, Errors, Omissions, or Discrepancies - Changed
the order of prccedence to stress the imporatance of the
contract schedule and adds additional documents.

GC-12 thru 14 - Not applicable since therc is no construction
work 1n this contract.

GC-26 Cooperation With Others - It is nct anticipated that
other contractors will be on site during the life of this
contract but reserves the right to the owner.

GC-27 Owner Caused Delays - Revisions take the risk from the

contractor for the owner being able to delay the contracter's
rogress for a period of up to 30 days without the contractor
cing allowed a time extension. The clauvse as written would

-



ANNEX S

Page 4 of 29

have required the contractor to prepare a very conservative
schedule and also to add excessive contingencies.

GC-31 Suspension - Revisions reduce contractor's risk when the
owner suspends the work after 50 percent completior. of the work
to a level consistent with good contracting practices and it is
felt that acceptable contingencies will result. Also provides
for a Surety Bond, which is cheaper than a bank guarantee and
just as enforceable, for the U.S. dollar portion of the
contract but leaves the requirement for Bank Guarantee for the
Egyptian Pound portion,

GC-39 Force Majeure - Eliminates the provision to compensate
the contractor for Force Majeure (excuseable delays) in excess
of 60 calender days per delay. This risk is normally borne by
the contractor and should also be in this contract.

GC-37 Warranty - Revision clarifies that the contractor should
bear the cost of disassembly and reassembly to make warranty
repairs and the owner will dewater the turbines for these
repairs. Also clarifies the statement that the owner will
receive at least 12 months of additional warranty on any
equipment that requires repairs under the warranty clause.

GC-40 Changes to the Works - Eliminates the reference to a
provisional sum which 1s not included in this contract.
Reasons for eliminating Provisional sum are piven under $C-17
below. The language provides a method of allocating equipment
cost on changed work and eliminates reference: to  preset
equipment rental rates which are not included in this
contract. The additional equipment that could be used on
changed work under this contract cannot be forecast. ‘lherefore
equipment rental rates cannot be reasonably set.

Since any changes to the contract will 1likely occur in the
disassembly - reassembly stage which is totally subcontracted,
the modifications limits the prime and intermediate, if any,
subcontractors, to an  administration fee of 108 on  the
subcontractors cost,

The elimination of the last paragraph mabes the changes clause
operatable for both additions as well as deletions which is
equitable to both parties.

=~
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Exhibit B SPECIAL CONDITIONS:

General Comments: The Special Conditions have been adjusted to
the conditions at the High Dam. Attachments not applicable to
this contract have been deleted and additional clauses and
attachments have been added.

SC-1 Extent of the Contract - modified to the conditions at
High Dam. Two important additions are the requirement for the
contractor to coordinate his work schedule with the ongoing
operations within the power station and that the owner will
only furnish the equipment currentiy existing at the power
station. Another addition is the appropriate referenced Index
Test standard.

SC-4 Owner Furnished Utilities and Facilities

d. Potable water - which is available at the High Dam
will be furnished by the owner rather than the contractor.
(this change was reversed at the Dec. 12, 1981, meeting. See
item 7 - Revisions, below)

a. laydown space - Owner will provide the 900 m?
laydown space that is currently available,

f. Powerplant Bridge Crane - this subclause makes
contractor responsible for crane operations and maintenance.

g. The contractor is given permission to dispose of
original parts in owner's dump.

h. This subclausce obligates the owner to allow power
plant employees to work for the contractor or subcontractor and
requires the owner to make approximately 40 skilled cmployees
available to the contractor or subcontractor,

SC-7 Liquidated Dumages Schedule - The $10,000 per calendar
days per pair ol units 1% a negotiated figure which represents
a reasonable allowance to the owner for cach pair of units
being out of service longer than the apreed to schedule.  The
value per  day was determined by calealating  the cost  of
replaucement  power  for  the two units and  adjusted by an
evaluition u} the possibility that an additional two units
might go out of service while the pair of units are being
rehabilitated and by WREC practices and [Industry standards,

«¥
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(This clause was further revised at the Dec. 12, 1981,
meeting. See Item 9 - Revisions - below)

SC-8 Failure to meet Technical Guarantees - The revised
language 1s a result of the negotiations with A/C and is
consistent with BUREC and industry practice . The value of the
liquidated damages were based on the owners actual losses if
the technical guarantees were not met.

SC-9 Schedule submittals - The 90 day/daily Engineering and
Construction Schedules were eliminated because this contract
doesn't have onsite construction nor coordination with other
ongoing contracts.

SC-10 Contractor Reports - The subclause on Quarterly Cash
Flow Report was revised to indicatc that it would be submitted
to the owner within 60 calendar days after date of receipt of
notification that the contract has been ratified in accordance
with SC-20D. Revision B reinstated subpragraph a. and b.
because the onsite installation work will be cost reimbursable
which requires additional documentation.

SC-12 Security - The clause has been revised to indicate
that an owner sccurity program is permissable rather than
manadatory.

SC-14 Site Work Rules - The change obligates the contractor
to comply with site work Rules that may be manadated in the
future by the owner,

SC-16 Advance Payment Gurantees - The changes require that
the Egyptian Pound portion of the Advance Payment bhe guaranteed
by a Bank Guarantee and the U.S. portion of the advance Payment
be guaranteed by a Surety Bond. 1In the United States a Surety
Bond guarantee is much cheaper than a Bank Guarantee and
provides adequate protection to the owner and AlID

SC-17 Provisional Sum - The clause was deleted since the
contract will not have a provisional sum. It is recognized
that additional compensation will be due the contractor because
of escalation payments (SC-24), Changes (GC-40). Suspensions of
work (GC-31), and other contract requirements. An estimate is
being made of these costs and will be the basis for the
agreecment  between AlD and TEA, However since this estimated
sim will probably be in the order 20-25 million U.S. Dollars,

\
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it does not seem appropriate to include a provisional sum of
that magnitude in the contract.

SC-18 Manner and Documentation for Payment - AID will use a
Bank Letter of Commitment and the clause has been modified
accordingly. The deleted part of the clause is replaced by
part of the new clause SC-20.

SC-19 Warranty Guarantee - This clause was adjusted to
provide ‘the same division between the Egyptian pound and
American dollar guarantee as is provided in SC-16.

SC-20 Measurement of and Payment for the works. The language
of this clause 1s a good compromise between practices in Egypt,
the United Staes and the authors experience with BUREC
contracts. The 10% advance payment will provide the contractor
with compensation for mobilization or startup costs when little
tangible progress can be show. Monthly progress payments are
provided rather than milestone dates to provide a better cash
flow for the contractor which results in a better price to the
owner. The payments will be monitored by the owner's
authorized representative and approved on the basis of the
price breakdown required by subparagraph D. of SC-20 below.
Eighty five percent of the actual earnings will be paid monthly
which incremently reduces the advance payment to zero when the
work has been completed and fprovides the owner with a 5%
retention. By comparison the BUREC's normal practice for an
installation project would reduce the retention to 1 1/2% by
the time all of the work was complete. The authors feel the
owner's interest is well protected with this payment clause.
The conditions precedent for the advance payment are the same
as the Shoubrah contract.

This clause was further modified by revisions A and B as a
result of decision by EEA on Dec. 7, 1981 to use a cost plus
fixed fee subcontract for the onsite work. We support this
dncision due to the difficulty of adequately defining the site
work. '
‘

SC-22 Performance Guarantee - This clause is standard and
is usually continued in the invitation to bidders, as it was in
the Shoubrah contract. It contains the same division between
pounds and dollars as the other guarantee paragraphs,

SC-24 Price adjustment for changes in Cost - This clause was
rdded due to Tong duration of the contract resulting in the
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contractor's inability to quote a contract price without
excessive contingencies. Only 90% of the costs resulting from
escalation are reimbursed to provide extra incentative for the
contractor to keep on schedule or improve his schedule which
will reduce both his cost and the owner's costs. The U.S.
Indices are published monthly by the Federal Government and
accurately reflect inflation.

SC-25 Presumed Conditions of Existing Equipment - This
clause was added during the negotiations with A/C to further
clarify the scope of work.

SC-26 Cost Reimbursement for Egyptian Pound Portion of the
contract - This clause was added as a result of the decision to
make the onsite work cost reimburseable. The important part of
the clause is the definition of reimburseable

gf“'ract Schedule

By letter dated December 7, 1981, A/C submitted their revised
proposal. Negotiating meetings between EEA, BUREC, and A/C
with AID attending as observer were held on Dec. 7-8, 1981, and
revised prices and portion of the proposal were submitted by
A/Con Dec. 9, 1981. A Price Schedule Rationale that discusses
the BUREC/Owner's estimate and the contractor's proposal is
attached.

Important Results from the meetings and negotiations held on
Dec. 7-9, 1981 are:

1. It was agreed that the disassembly and reassembly work at
the site would be by cost reimburseable subcontract with
HIDELCO due to the uncertainty of the scope of work.

2. The sandblasting and painting would be accomplish prior to

and after the turbine replacement to shorten the turbine

replacement schedule by 12 months,

Additional changes to the contract documents were requested or no-
ted for future discussion at the Dec. 12, 1981, meeting. The

following two lists are provided as a check list for future

revisions to the contract documents and decisions that need to

be made by EFA:
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Items to be included in revisions:

Revise GC-3 to indicate that no additional compensation
will be due the contractor "in the event the Contract is
ratified, during the said six month period of suspension'
(see top of sheet 7).

Revise GC-15 to eliminate one of the reference to footnote

(5).

Revise GC-17 to eliminate the pre-approved 1list of
subcontractors.

Revise GC-20 to clarify that only the owner's equipment
stated in SC-4 is available for the contractor's use.

Revise GC-23 to be consistent with any changes that may be
made to SC-2 Insurance Requirements (sece #1-Items requiring
a decision by EEA).

Revise GC-24 to give the owner 30 days notice of testing
that the owner may want to observe.

Revise SC-4 to indicate that contractor is responsible for
potable water.

Revise SC-6 to indicate new completion dates for the
delivery of cquipment at Alexandria.

Revise SC-7 to indicate that the liquidated damages refer
to delivery of the replacement runners and associated
material to the port of Alexandria Egypt.

Revise SC-20 if a decision is made to change the retention
(sce #2 - Items requiring a decision by EEA).

Revised Section 4 Technical Guarantee 2.0 Cavitation
Guarantee to eliminate (C). Revise 3.0 Hydraulic Thrust to
include the phrase "is guaranteed to be within'.

Add a section on "cracks'" in the technical guarantee
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Items Requiring a Decision by EEA

Does EEA want to furnish the insurance as stated in Sc-2
or should the contractor furnish the insurance.

Does EEA want to increase the retention from 5% as provided
by SC-20 to 10% or some other figure. If so, SC-20 must be
revised accordingly.

Does EEA want a ceiling on the number of days in Item 14,
Technical Direction for field dissassembly, rehabilitation
and reassembly? If so the ceiling must be

negotiated with A/C.

\J{
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Price Schedule Rationale

Item

No.

1 Model Testing
A/C price ......... .$392,C00
BUREC estimate ...... 300,000

Difference of $92000 1is considered reasonable upon
reconsideration of the wunique spiral case which will
probably require more testing than a model with a
conventional spiral case. A/C price of $476,849 was
negotiated down to $392,000 , and building and testing of
model of Soviet runner was eliminated. BUREC estimate was
based on conventional model which did not require special
adaptors to fit spiral case to test stand.

Twelve Runners

A/C price ........ $40,262,381

BUREC estimate ....40,068,000

Difference of $194,981 is less than 0.5% A/C is considered
appropriate. BUREC estimated based on recent bid costs
adjusted to current price and allowing for extra cost of
transporting equipment of this magnitude.

Twelve Sets of Upper and Lower Stationary Runner Wearing
Rings

A/C price ......... $2,037,244

Burec estimate...... 2,490,000

A/C price is $452,756 less than Burec estimate.

A/C price is reasonable: Difference is in material labour
costs for upper wearing ring support. A unit price of $5
per pound was used. Since part of the fabrication for the
support will be onsite a unit price of $4 per pound is more
reasonable.

Two Sets of “urbine Gites

A/C price ..... $3,760,485

BUREC estimate .3,680,000

Diffecrence of $80,485 is 2.2%, A/C price is considered
reasonable.
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Temporary Platforms

A/C Price ....... $35,000

BUREC estimate....30,000

A/C price is considered appropriate.

Twelve Sets of Governor Equipment

A/C Price ....... $2,719,478

BUREC estimate ...2,800,000

A/C price is approximately 4% less than BUREC estimate.

This price is a quoted price from the only U.S. supplier of
goverrors for hydroelectric turbines. BUREC experience
with this supplier has been very good. Equipment has been
reliable and service has been prompt and dependable. This
equipment will be purchased from Woodward Governor Company
because they are sole source of equipment.

One Ergine Lathe

A/C price ......... $332,400
BUREC estimate ..... 200,000
Difference of $132400 is reasonable. A/C price based on
competitive quotes. BUREC estimate was made without

catalogue pricing data and did not include tools and
accessories. This item was added to scope after BUREC
arrived in Egypt.

Air Compressors

A/C price ....... 171,604

BUREC estimate...100,000

A/C is based on competitive quotes. BUREC estimate
probably misunderstanding during phone conversation and
price for one compressor taken as price for two compressors.

Slings
A/C price ......... $43,794
BUREC estimate ..... 50,000

A/C price based on competitive quotes. A/C price is
reasonable,

Recording Equipment

A/C price .......... $236,522

BUREC estimate ...... 120,000

A/C price based on competitive 1uotes for thirty ?oint
recorders. BUREC estimate made without catalogue pricing
data for twenty point recorders.
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Scaffolding

A/C price ....ouvnn $145,167
BUREC estimate ...... 20,000

A/C price based on competitive quotes to completely
scaffold spiral case and spiral case extension (80
meters.) Rurec estimate was made without catalog pricing
data for scaffolding oniy a portion of work area. A/C
price is appropriate since moving scaffolding to cover
entire spiral case and extension would not be cost
effective.

Coal Tar Epoxy

A/C price ......... $87,453

BUREC estimate...... 30,000

BUREC estimate is based on 6 mil paint thickness whereas
A/C price is based on 16 mil paint thickness. For 16 mil
thickness BUREC estimate would adjust up to $80000. A/C
price is based on competitive quotes and is considered
appropriate. Two coats, each 8 mils thick are required.
Painting will be don: before or after the turbine runner
replacement to shorten the runner replacement schedule by
12 months.

Training (U.S.)

A/C price ..... $118,411

BUREC estimte .. 90,000

A/C price is approximately 20% greater than BUREC estimate,
but the price is considered rcasonable after a detail
review of the scope of services.

14A Mobilization

A/C price v.ovvnnn $529,032

BUREC estimate ..... 300,000

BUREC has reviewed itemized list of costs for mobilizing
and demobilizing A/C personnel and costs are appropriate.

14B Technical Direction

A/C price ..., $5,346,000

BUREC estimate ,..5,800,000

BUREC estimate i5 based on 1978 Wid price for Hoover
Powerplant of $367 per day escalated at 104 per year.,

BUREC estimate is $4R8 per day for 11,880 days compared to
$450 per day for the A/C price, BIREC estimate includes
the Egyption Pound per diem cost.,
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Total U.S. dollar cost
A/C price .....$56,216,971
BUREC estimate..56,078,000

Local Currency Costs

Transportation form Alexandria to HADPS
A/C price ........300,000 L.E.
BUREC estimate ...500,000 L.E. :
A/C price is considered appropriate. USBR did not have
sufficient data to make an accurate estimate.

Disasembling units and reassembling with new parts
A/C price ....... 6,633,200 L.E.
BUREC estimate ..7,000,000 i.E.

Snall difference partially reflected by A/C assuming technical
direction of subcontractions work force.

Sandblasting and painting spiral cases and extensions
A/C price ......... 700,000 L..E.
BUREC estimate ....600,000 L.E.

Total local Currency Cost

A/C price .vvvvvnnnn. 7,910,000 L.E.
BUREC estimate....... 8,100,000 L.E.

Local currency cost are on a cost plus fixed fee basis for the
subcontractor plus a fixed management fee for A/C. The A/C fee
was negotiated to approximately 3V of the subcontractors
reimburseable costs plus fixed fee. The actual reimburseable
costs to the subcontractor were estimated by assuming a current
cost of B8,000,000L.E. escalated at 12% per year to the time
that each portion of the work would actually be accomplished,
T™is fixed fee for A/C is comparable to the fees pald
construction  management  firms  for  similar  work. The
subcontractor's fixed fee wis nepotiated on  the basis  of
approximitely 15V of the actual estimated reimburseable costs,
Consideration wis piven during the nepotiation of this fee to
the fact that incentatives are given to both salaried and
hourly employces that will not be considered reimburseable and
must therefore be covered by the overhead and profit fee,
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As noted above, additional revisions are continuing to be made
to the contract documents and the scope of the work, therefore
the contract price must be renegotiated accordingly.

Sincerely yours,

/eémw;,. yna

Sammie D. Guy, P.E.
Director
Office of Liaison
Engineering & Research

A.E. Rickett, P.E.

Head, Hydraulic Machinery Section
Division of Design
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PREL IMINARY REPORT ON REPLACEMENT OF ELECTRICAL EQUIPMENT

AT ASWAN HIGH DAM

W.R. Roemish

Head, Power System Section
Bureau of Reclamation

ODFC, Denver, CO

EEA Priorities

A,

B.

F.

Furnish elghteen SOOKV breakers (14 for High Dam and 4 for
Nag-Hammadl) plus spare parts for 5 breakers.

Furnish  four terminals of 500KV linre relaying and
instrumentation (36 replacement control boards at High Dam
and 36 replacement control boards at Nag-Hammadi). Furnish
shielded contral cable (130 km of canle at High Dam, 70 km
of cable at Nag-Hammadi). Three replacement
batterles/chargers at High Dam. Furnish drawings.

Furnish power system stabilizers for 12 generators at Hioh
Dam ($300 K EEA estimated total cost).

Furnish fourteen 132kv breakers plus spare parts for 4
breakers at High Dam.

Install new control boards In 132KV control room. Inrclude
control boards for 16 terminals of 1372kv line protection
and Instrumentation (8 terminals at High Dam, 8 terminals
at remote stations). Replace Instrument parels on central
control room desk consoles.

Replace 12 generator control centers (12 control  boards
esch) and 4 block control centers (7 control toards each),

EEA requests following training:

On brenkers: A ergincers and 4 techricinns employed  at High

Dam, and 2 engincers and ? tectniclans erployeq
at Nog-Hammadi, for 3 months,
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Potential US Suppliers of Breakers:

SOKV SF-6 Puffer, live tank design:

High Voltage Breakers, Inc.
Westinghouse Corporaticn
Gould Brown Boveri
Siemens-Allls

1I2vv F-6 Puffer, Dead Tank Design:

Westinghouse Electric COrp.
Gould Brown Boverl

McCraw Ediscn
Siemens-Allis

Note: Compliance of these sucpliecs  with
Procurement Regquirement. must he retermined,
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USAID












