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

SUMMARY AND RECOMMENDATIONS
 

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

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

3. 	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.
 

4. 	Project Purpose: To provide improved reliability and economy of
 
operation ot the High Dam Hydroelectric Power Station at Aswan.
 

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

6. 	Total Project Cost: The total cost of the Project both foreign
 
exchange and local 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.
 

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

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

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

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

11. 	Recommendation: Authorize a Grant in the amount of $100 millioa 
in 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 EQUIVALENTS
 

Currency Unit - Egyptian Pound (LE), 

Official Rate 

LE 1 (or 1,000 milliemes) - US $1.19 
LE 1,000 

LE 1,000,000 


1 Kilowatt (kW) 

1 Megawatt (MW) 

1 Kilowatt hour (kWH) 

I Gigawatt hour (GWn) 

1 Meter (m) 


1 Hectobar (hbar) 


A-C 

BUREC 

EEA 

EEC 

EIB 

EdF 

GOE 

HIDELCO 


IDA 

MEE 

OPEC 

REA 

SWECO 

USAID 

USDOE 

USD0O 

UPS 


X 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 F.eclamation
 
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 arid Energy
 
Organization of Petroleum Exporting Countries
 
Rural Electrification Authority

Swedish Stite Power Board Consulting Servires
 
United 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)
 

1/
Francis runners! , along with fourteen (14) 500KV circuit
 
breakers, ten (10) 132KV circuit breakers, differential relays and
 
control instrumentation. 

1.02 The project will form part of the U.S. assistance for the 
strengthening of the electric power infrastructure in Egypt. The 
replacement of the 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 thernal plant at Ismailia (Abu 
Sultan) on the Great Bitter Lake in the Suez Canal area and a $69 
million Loan (No 263-K-032) was provided for the construction of a 
120-MW gas turbir.e generator plant at lielwan and a 180-MW gas 
turbine generator plant near the city of Talkhi. In FYs 76 and 18, 
a $41 million Loan (No. 263-K-033) and in FY 80 a ,2.5 million grant 
was provided for the construction and installation of a National 
Energy Control Center, an on-line computer system which will monitor 
and control the Egyptian Unified Power Systems. In FYs 77 and 78, a 
$46 million Loan (No. 263-K-043) and in FY 80 a $10 million Grant 
(No. 263-0033) were provided to finance engineering services and to
 
procure distribution equipment for the rehabIlitation and expansion 
of electric distribution systems in Cairo, Alexandria, Beni Suef and
 

1/ The Francis runner is th,: rotating element which Is driven by 
water directed under pressure aqalnst vanes or "buckets" to torce 
rotation of the generator. (ie runner is coupled directly to thu 
electrical generator thru a shaft. 



_____ 

Shibin El-Kom. InFYs 79 and 81, a $190 million Grant was provided 
:- for engineering and major equipment for the 900-MW Shoubrah. Eltdhernmalo 

mion granftto assist in- financing two' (2) Kaplan turbine runners 
s1 AKheima ay LFL i.Aswrv dedal1. 

as part ofthe Aswan II project. 
1.04 The World Bank and the IDA have been active in assisting
the power sector and have made three power sector loans to Egypt.
The first loan was made in 1977 for regional electrification and 
provided for the rehabilitation and extension of electric 
distribution networks serving some six (6) million people 
 in
 
thirteen (13) urban centers and nineteen (9) rural zones 'outsideCairo and Alexandria. The second loan was 'made in 1979 for
 
cofinancingthe first two (2)generating units at Shoubrah El Kheima 
Thermal Power Plant. The third loan was made in 1980 for the
development of a hydro power plant (AswanUI) adjacent to the 
existing Aswan Hydroelectric Plant utilizing the Aswan irrigation
dam, cofinancing of the third generating unit at Shoubrah El Kheima 
and further rehabilitation and extension of distribution systemsurban, sub-urban and rural areas outside Cairo and Alexandria. The

in 

World Bank has Also Acted As Executing Agency for the UNOP-finanCedPower Sector Survey carried out in 1976-1978, Astudy to improve theoperation and maintenance of fossil fuel boilers and combustionturbines, a study of petroleum products pricing and finally the
hi h, medium And low voltage electricity tariff studies currently 

1.05 In FY 78, the United States Department of Enery in
cooperation with the Government of Egypt, conducted a comp'ehnsive
assessmnt of Egypt's energy resources, needs, And uses, anddeveloped several alternative energy strategies that Utilize the
available resources to met their energy requiremnts.at1 prfat iOng.. 

1.06 The total foreign exchAa cost of this project isestimated at $100.0 million. All local currency needs, currently
estimated At $24.0 million will be provided by the GOE. The AID 
grant will be passed onto the EEA by the OD as a contribution to
EEA's equity cap ital since our expectation Isthat even after assets 
are properly valued, lEA's debt to equity position will be less than
satisfactory.
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A. Organization 

Electric .2.01power was first introduced inEgypt in 1895 and 
developed thereafter by the installation of many small isolated 
generatin units. The characteristics of these individual 
installatons varied widely in frequency and voltage. The small 
systems were owned and operated by a large number of governmental, 
mnicipal, and private organizations.
 

2.02 'In 1964, the Ministry of Electricity and Energy was
 
founded, placing all of the electric generating facilities under the
 
control of a s ngle governmental ency. ..In 1965, the General 
Egyptian Electricity Corporation was founded to own and operate the 
Public Power System an to expand that system to ensure electrical 
capacity to meet the needs of the nation. In 1971, the Rural 

to plan and supervise theElectrification Authority (REA) was formed 
construction of rural electrification projects. In 1976, the 
Egyptian Electricity Authority (EEA) was formed to replace the 
General Egyptian Electricity Corporation and EEA now has tho 
responsibility for the nation's electrical power supply, including 
operation of the facilities planned and constructed by the A.* 

2.03 In 1976, two other authorities were established to study 
and develop specific sources of electric power. The Qattara Hydro 

study theand Renewable Energy Projects Authority was fomed to 
an energy source, developdevelopment of the Qattara Depression as 

other hydro facilities and was given additional responsibilities in 
planning renewable energy developments. The Nuclear Power Plant 
Authority (NPPA) was established to dovelop nuclear power in Elgypt. 
It is expected that any facilities developed by either of these 
authorities will be connected to the Unified Power System (UPS) aW 
their output turned over to EA.. 

2.04 The Ministry of Electricity and Energy (MEE) also has four 
separate companies for specialized construction work. They are the 

Compan for Electrical Projects (ELEGC),9 the High Doe
aGeneral 

company for Electrical and Mechanical Projects (HIDELCO)l the 
Egyptian Electric Transformer Company (ELNALCO Iand the General 

*Coany for Mechanical and Electrical Projects (. .ICA) 

205 The Higher Council for Electric Power approved the 
fomationt effective January It 1979, of seven provincial

eletriitydistribution companies These companies were formed to 
teer istrbuiy (at l114V and We ow) of electricity from the 



C~airo and Alexandria zones and from the municipalities in the other 
_________zones,. EEA. continues, to. be responsible -for -generation and ._____

transmi -ssion--througlt-fiIvr--zones Each-company-p'p~is-w
budget for approval of. EEAs Board of; Directors, receives budget
allocations from the Government, contracts loans and may retain any 
revenue surpluses. 

2.06 MEE relations with the rest of. the Government are regulated
of the Minister of Agriculture and Irrigation, the Minister of 

Industry and Petroleum, in addition to the Ministry of Electricity
and Energy. An organization chart of MEE is hw in*Ainex E, 

Egyptian Electricity Authority 

2.07 The implementing agency for this project is LEA which is 
responsible for implementation, management, operation and 
maintenance of all electric power facilities in Egypt. It became 
financially autonomous frop the GOE to the extent~that It was able 
to prepare its own annual budget aW five-year plan subject to SOE 
approval, retain any surlus revenues for its development and 
contract loans from both local ad foreign sources. By-laws have 
since been enacted prescribing such matters as personnel policy, 

.In 

.. 

salaries.and wages, recruitment, a.nd procurement procedures.
personnel, EEA has virtually no autonomy sic.It is r t.
conform strictly to Govenmnt policy in this area ne, o the key

in 17 to L more 
from Government and subsequently followingl Implementation ofu iti
aims of the reorganization was ive the EA autom 

by-laws, to increase efficiency, ls nove toward Increased autonomy
has been slow and is hamered by the traditions of the past and the 
cumbersome bureaucratic procedures still retained by Government. 
2.06 EEA is a Government-owned enterprise reglatd by the
Ministry of Electricity an Energ itIts managed'by the Chairman
of the Board of Directors ussistedby the Deputy Chairm for System
Operations# the Deputy Chairman for Technical Affairs, and the
Deputy Chairman for Finanial aind Adinistrative Affairs, The Board 
of Directors includes the Heads of lEA'Sfive regional offices; 
representatives of the Ministries of Electricity and Eriery Finance 
and Plaiing and the Chairman of the Rural Elec rification 
Authrity (REA). Anne F shows EA's present organization chart. 

2.09 The LEA had about 23,96 0 lyes at the end of 1990. Of
the 23,950. about 34% are in the Upper Egypt zone, 14% in Lower 
Egypt, 31% In Cairo (including Head Office), &Wthe remainder are.. 

In the Alexandria and Canalzoness..out. 66are classified as.
technical staff and the rest are In atilnistrative, finanicial and 



severe shortagemiddle, top managemn lelexctvsof and 

increasetepoutvyofisstaff~ ~ throughi training. Both the~~ 

thata nw ativity, Poe etor Managemnt, ;will! beinititedb 
AIDtofousonimprovn management of: the authority at-both middl 

:,:~i/-de$ignedo proured,and put into: operation ithaer shor pero~d .. 
:' of between 1962anld 1!970. >The LIPS interconnect allO;t~i the main .:';:/ 
i i: hydro and therml generating stations inEgypt iand supplis ielectric 

a) Hg n Asa Dam - Th hyrolcti poe Ayste
 

consistsA ofA* th Asa Dam and th ihA TeHg ai: : are: 500 KV and ;220 KV for bulk! transmission and interconnectlonr 
~~132 KV, 66 K and 33 KV forl subtranm!istion iand 11 KV and 220/380V • 

generatio Is costaie by th reureet tht h 

2.11. The.A:UPS d five zones:is AintoAinterconnected UpperA A 
r 

; ':: : Egypt, Cairo,: AleXandr i,: Lowr- Egypt and the :Canal iiZone, . Thei major 
generating :facilities consist: of th w:yropat t sa n 

."- mal theral1 plant..at Assuit, located ln: the Upper Egypt zone, andi-i i: 
:.~ roupof thermal and gas turbine plants: near.Cairo and Alexandria..l 1 

IIax|im dead n Installed reserves fromil964l through 1l980.are: 
. .sumitzed in Annex G. 

;I' I '2,13" The rtotal installed generatingcapacity at the end of 1980 ': 
"~wa U4g70I NW.i The capaity of the hydro plants was 29445 14WOor:. :62 

.percent.(of. which the High. Dam provides 2,100 MW or 45: percent), the I.. 

-thermal , plants. 1,674 NW- 3" and tu rbine : generatorsor 3percentl gasl .
-8 XW or. 12 petn hettalln!Ieplate raing$, however, gIies a 

.highly exaggerated: vlul available-capaity ,from the: units, Is::.r 

turbnes ihrge :Into the AswanOn reservoirthat serves,
 
i /:...... "i-:a si a regulaing basin* The a:valable electric. energy.
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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 in the sunmmer 
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 sumner 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 lists the existing generating plants by zone, type and
 
equipment and shows both nameplate capacity and avail~lble capacity.
 

2.14 Current load forecasts, summnarized 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 
noc.d 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 OUTPUT
 
PERCENT GOWTIH PER YEAR 

Period Peak Demand Energy Output
 

1980-1979 16.3% 11.9% 
1980-1976 13.3% 11.1% 
1980-191 12.6% 11.5% 
1980-1961 9.3% 9.1% 

2.16 Tte policy of the Egyptian Electricity Authority is to 
utilize to a maximum the low ccst hydroelectric energy available 
from the Aswan Ca4ciade In ,upplying the UPS. Ih is policy has 
resulted in greait tyivngs in fuel oil and thus puts greit emphas is 
on the High W~m's capability of prov',Jing reltabhe 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 hds been at the normal operating 
level) are summarized in Table 2. 

TABLE 2
 

SOURCES OF ENERGY IN GIGAWATT-HOURS(1) AND PERCENT OF TOTAL
 

HYDRO THERMAL AND TOTAL
 
Ah Dam Aswan Dam GAS TURBINE GENERATION


YEAR GWh % GWh % GWh % GWE­

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 15,03
 
1979 7969 49 1639 10 6i51 41 16,359
 
1980 8071 44 1729 9 8629 47 18,429
 

2.18 The 500 KV electric power transmission system is 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 stations, which are 15 in number, having 69 generating units
 
and a total installed capacity of 1,694 MW, are interconnected by
 
the 220 KV system.
 

2.19 The 500 KV system consists of two 788 kilometers long
 
overhead transmission lines running from the High Dam to Cairo, and 
transformer substations at Nag Hanvnadi and Samallut. For voltage 
regulation of the 500 KV lines, 500 KV shunt reactors are installed 
at the High Dam, Nag Hannadi and Sarmallut 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 
transformer 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 D0.m through the 
Cairo 500 KV substation. 

2.21 The Upper Egypt 132 KV system consist. of 15 route 
kilometers of double circuit tran.smission 1II., and 468 route 
kilometers of single circuit trjnr'ntmsston liel, and supplies twelve 
132/33 KV transfJormer substati on,, having a total 
transf ormer 

I/ One million KWh , One Giga-watt-11ours (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
 

power station and through transformers
station, the Assiut thermal 

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
 

low flood years it drops to 45 billion cubic
meters, while during 

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 incultivated crops.
 

2.23 To provide 	for long term storage of the Nile water, the
 
High 	Dam was constructed across the Nile and a storay.! lake of
 

to hold the excess water discharge o, the high
sufficient capdcity 

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 meters long of which
 

520 meters extend between the channel banks of th! Nile and the rest
 

extends towaru the valley walls. The Dam rises 111 meters high
 
is 980 meters and at
above the r.,,er bed, its width at the bottom 


the top 40 meters. The Dam completely blocks the river channel and
 

the water is conveyed from the upstream reservoir to the downstream
 
power house at the toe of the dam on the eastern
lake through the 


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
 
and the maximum
normal operational upstream level is 180 m., 


flood season is 175 m. The
allowable upstream level just be'ore the 

is 111 m. and the minimum is 105 m., while
maximum downstream level 


the nonnal average operational level is 108 m. Lake Nasser, the
 

water reservoir above the High Dam, is 500 kilometers long, has an
 

average width of 10 kilometers and surface area of 5,000 square
 
reservoir is 165 billion
kilometers. The total capacity of the 


cubic meters and consists of 30 billion cubic meters set aside for 
"dead storage" and to receive precipitated sediment; 90 billion 

cubic metirs for live storage of usable flood water and up to 45 
t1llion cubic meters for excess flood waters. In 19'5, the water 

level above the High Dam reached 175 m. and the water stored in the 
Nasser Lake exceeded 122 bi11ion cubic meters. 
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2.27 Six concrete tunnels convey the Nile water from the 
upstream reservoir to the downstream lake through the power 
station. Each tunnel is 282 meters long and has a circular 
cross-section, with an internal diameter of 15 meters. Just before 
entering the power station, each tunnel is 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 is 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 
sequentially from mid-1961 through mid-1910. The dates of Initial 
Hydraulic and Electrical Operation are sumrnarized inTable 3.
 

TABLE 3
 

HIGH DAM HYDRAULIC TURBINE - GENERATOR UNIT
 
OPERATI'NG DATES 

DATE OF INITIAL DATE OF INITIAL
 
UNIT HYDRAULIC OPERATION ELECTRICAL OPERATION
 

I 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 J41y 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 11, 1969 December 25, 1969
 

10 April 2, 1970 Aprl 11, 1910
 
11 June 12, 1970 June 17, 1970
 
12 July 5, 1970 July 7, 1970
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2.29 Twelve 15.75/500 KV 206 MVA step-up transformers raise the
 
generated voltage to 500 KV. Each three generator-transformer units
 
are connected on the 500 KV side by a jus-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 overhead transmission lines run northwards to Cairo. Two 
500/132 KV 320 MVA stepdown transformers supply the 132 KV 
bus-bars. The 132 KV 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 in 1980. This available energy varies during the
 
periods of year and follows the daily irrigation water discharge.
It reaches a maximum value in the sunner months of August through
October, when the irrigation discharge is at its maximum value. 
During the winter months of December through February, when the
 
irrigation discharge drops to its 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 Darn hydroelectric power station, spilled
water and unutilized energy potential since the reservoir reached 
normal operating levels in 1975 are suainarized inTable 4.
 

TABLE 4
 

ANNUAL WATER RELEASES THROUGH TURBINES AND SPILLWAYS AND ENERGY
 
GENERATION AND UNUTILIED ENERGY POTENTIAL
 

Water Release Water Release Estimated
 
Thn Turbines Energy Thru Spillway Unutilized 
(Billirin of Generated (Billins of Energy Potential 

Year Meter J) (Million, KWH) Meter ) (Millions KWH)
 

1976 44.661 6085.3 10.115 1350 
1977 50.307 7152.2 7.490 1000 
1978 53.159 8153.2 8.90/ 1400 
1979 51.909 7969.3 6.077 780 
1980 52.145 (071.3 4.635 720 

2.32 The High {)am power station is operated as a peak load power 
station covering the fluctuations of the daily electric power demand. 
Normal ly, the water is discharged through the hydro turbines In 
accordance with the electric power de.mand but l imitued by the 500 KV 
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transmission 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 Dan 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 thrusts 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 
econo ,yof 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 techniques which will provide
 
an additional 5MW of generating capcity 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 by 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 estiifate 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, 
cost
relays and control instruments is based upon a preliminary 

estimate prepared by BUREC. Circuit breaker cost estimates compare 
favorably with tendered costs for similar circuit breakers recently
 

obtair~ed 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
 
in the
and installation of the runners and engineering services 


detailed analysis 	 replacement
more 


preparation 
procurement 

of 
agent 

bid 
role 

documents, bid 
for the circuit 

evaluation and possible 
breaker, relay and control 

instrument replacement. 

3.10 The project cost 
of 

estimates 
the runner 

are sunnarized in Table 5. A 
costs and BUREC 

estimate to replace the cir:uit breakers, relays and control 

instruments are presented inAriex S. 
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TABLE 5
 

SUMMARY OF COST ESTIMATES
 

(U.S. 	 $ THOUSANDS) 

FOREIGN LOCAL TOTAL 

a. 	Runner Replacement
 

Fixed Price 56,639 12,214 68,853
 
Escalation 25,381* 8203* 33 584
 

Sub-Total 82,020 1 

b. Circuit Breaker, Relay, Control Instrument Replacement 

Engineering 
Equipment 
Installation 
Contingency 

Sub-Total 

166 
13,000 

250 
1000 
1416 

-
-
2,900 

2,900 

1
166 

3,000 
3,150 
1000 

c. Technical Services 

Price 
Sub-Total 

3,564 
3 

700 4 264 
49264 

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

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

D. 	Section 611(a) Requirements
 

3.11 It is the conclusion 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 Hydrautlic Generator Department of 
Electricite de France (CUF) and conf iried by the flureau of 
Rec Iatat ion (BUIkC ) . UURLC ha, aflo pr.pard i reaonab ly finn cost 
estimate of the project. Iie Mission has r,,vlewed the plans and 
cost estimate and f Inds them reasOnaCle 411d 4ccurite. 



I. TECHNICAL 

A. Genera
 

4.01 The operational integrity of the Aswan High Dam Power 
Station has been flawed by progressively deteriorating turbine 
runners in each of the twelve 175 MW power generator units 'and 
obsolescence of the 500KV and 132KV circuit breakers. protective 
relaying and control instrumentation. Despite limitations on 
operating parameters and constant repair activity, the deterioration 
of the turbine runners . has progressed to the point that 
knowledgeable experts have concluded that structural failure is 
likely to occur within a time frame (impossible to predict with 
precision -- from one month to five years, has been mentioned) that 
demands replacement as soon as possible. The obsolete circuit 
breakers, relaying and control instrumentation and inability to 
obtain necessary spare parts from the Russian r.nufacturers 
adversely affect the reliability of the station and the Unified 
Power System. 

B. Description of Turbine Runner 

4.02 Stripped to the barest essentialso he rotating parts of 
the vertical-mount hydraulic turbine-generator unit (as at the High 
Dam) may be visualized as three components rigidly connected and 
turnig to ether: the turbine runner at th6 lower end of the 
assembly, the generator rotor at the upper end, the two connected by 
a large vertical shaft, 

4.01 The concern here is primarily with the turbine runner. It 
is a 'Fvancsr type (inward flow reaction turbine) which comes from 
the naig of an mrican, Lames Francis, who devised the basic 
configuration in 1849. The Francis Runner Is the type generally 
utilized for medium head installations as at the High Do where the 
head (depth of water over the turbine runner) has ranged between 64 
and 69 mters (210-225 feet) since 1976. 

4.04 The turbine runner at Aswan is a stainless steel welded 
casting some 7,2 mters (24 feet) in diameter, 3.7 mters (12 feet) 
high and weighing 140 tons. It consists essentially of an upper 

Sring 	 or Crown at the top joined.to a bottom ring or Bndsome 2* 
motors (7.2 feet) below by 14 vanes or buckets. The Crown i s 0.34 
moters II feet) high and 4.55 meotrs (16 feet) In diamter. The 
Band is 1.1 meters (3.6 feet) higoh with an outside diameter of 7.2 
meters (23.6 feet). The leading joutside) edge of each van is 2.75 
meters (9 feet) In length and 100 mm (4 inces) thick; the discharge 

http:joined.to
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SInside) edge is4.3 meters (14.1 feet) in length and 12 mm (0.5
nch) thick. The thrust of water under pressure from the dam 
reservoir flowing through water passages against the vanes rotates 
the turbine runner (at 100 r-volutions per minute at the High Dam)
and throughtheconnecting -shaft -the- generator-- rotor----The -water 
drops downward from the turbine ;unner through the draft tube and 
out to free-flowing condition in the tail race below the power 
station. 

4.05 The service life generally expected of a hydroturbine 
runner isat least 35-50 years. After initial run-in and cmpletion
of acceptance tests the turbine pit Is routinely dewatered and the 
runner inspected at about four-year intervals. Repair if any at 
such time is normally no more than filling cavitation pitting - an 
occurrence associated with formation and collapse of vapor filled 
bubbles due to changes in hydrodynamic pressure of the water on the 
runner surfaces. 

C. The Turbine Runner Problem
 

4.06 During routine inspection of Units and 2 In 1969, cracks 
were observed at the trailing edges of the buckets at the runner 
band as well as at the runner crown. The cracks were of various 
sizes, from a few millimeters up to about 1,500 m. It was observed 
that the buckets contained many cavities, corrosion bleedings and 
that the blade surfaces were irregular. A few cavitation shadows 
were found on the suction sides of the buckets. 

4.07 Upon the discovery of the first cracks spec alists from 
the turbine supplier, Leningrad Machine Works (LNZ) inspected theuns propo welding procedures to repair the cracks and to 
Increase the thickness of the bucket trailingL .dges: at their 
connections to. the crown and band, These recommended repairs and 
modifications were made to the Francis runners durIngL the normal 
maintenance Inspections through 1974. Subsequent Inspections
revealed that, while the repairs had greatly reduced the cracking of 
the blades at the ruffler bands, additional cracks were occurring
either adjacent to or within the runner crown. CIA has thog the 
years utilized the services of numerous consultants and welding
specialists to correct the blade cracking. All recomended 
procedures have ben unsuccessful In correcting or limiting the 
occurrence of blade cracking. A history of Inspection Data for 
Cracks In the Francis Turbine Runners Is simarized in Annex L. 

4.*06 In 1977, WKZ perfore additional tests and Inspection and 
recommended ration limits for the heads and tail water levels 
encountered sch limited the operatingsverely range of the units 
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and the units' ability to share loads under the variable ioading 
conditions required for the full range of plant operation.
 

4.09 In 1979, the Swedish Consulting Group (SWECO) undertook a 
-----suy_ f- h -unr...ds nadtrieefrac at various 

loads, As a part 'of this study -a series of. 0 rating tt$ -were 
___ 

tests reveal severe citationperformed -on one unit. These 
And vibrations under various loading conditions. The SWEC0
noises 


study concluded that 'the frequent cracking of the runner buckets is
 
due to dynamic forces caused by hydraulic instability created by 

a a of thealn
 
edges of the buckets.0 SWECO also wrone shat o review of thei
wrong design of the crown as wel asore reviewhap 

clear tendency of increasedhistory of the cracks showed Othere is a 

Slengths of the cracks. From being only about 100 -. in the
 
beginning, they are now more than 1,000 -. This mans that the 
margin towards a serious failure is decreasing.' In sum, 

not with repair .elding, heatrectification appears to lie 
treatment, etc.) but with major design modification, most likely 

runners.redesign and replacement of existing turbine 

4.10 During 1980 representatives of the Hydraulic Generator 
a series ofDepartment of Electricite de France (COF) conducted 

tests on several Francis runners to determine the extent of
 
cracking, the metallurgy of the runners, and the magnitude of
 

within the buckets. Theresidual and operational stresses runner 
dye penetration ad radiography tests confirmed extensive cracking
 

crown are joined. The cracks
in the fillets where the buckets and 
were found to elongate either In the fillet tending to detach the 
blade from the Crown; or to penetrate Into the Crown and disappear 
under the runner cone where their continued development could not be 
seen. There is no non-destructive test method for measuring the 
depths of the cracks. Kany defects where found in the metallurgy of
 
the runners including occlusions, gaps, cracks and pipes inthe cast
 
metal.
 

4.11 The measurement of the residual an in-service stresses 
revealed In-service stresses nearly double stresses on runners of 

the area of the bcket adjacent to the attacmentstandard design in 
to the Crown indicatig improper design. The stress level should 
not however have caused the fatigue cracking If the casting was of 

the cracking problmgood quality* The previous efforts to correct 
were of poor quality an was confirmed by very high internal 

in-service and residualstresses. The comined action of high
metal welded structure hve causedstresses on a poor quality cast 

the serious cracking at the tops of the blades, where they join the 
on the vater discharge side. [OF concluded that the fatigueCrown, In the s location oncracks will continue to develop a reappear 
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the runner blades, EDP ruended an improved welding procedure
whi ch they believed wold withstand further cracking. EDF recently
completed repairs to Runners 3 and 4 and will repair additional 

_____- runners In subsequent years. It is hoped that the new welding
procedures-wi IIl-prolong -the -service.-I if -o-te-esIr-ok-o -h-­
runners sufficiently to maintain operation until the runner
replacement program is complete, 
4.12 During the most recent maintenance outages to repair the
cracked runner buckets, peressive cracking within the Crown of the 
runners was observed. The gCrown, containing many ooonings for air 
passages and shaft bolting, cannot be welded nor can the full extent
of the fracturing be identified, Complete fracture of the Crown
would probably result In the runner freezing to the wearing rings
and removal of the runner could only be accomplished by cuttin th 
runner Into pieces. The Gover.-hmnt of Egypt has recognize th

raiyof the situation and is determinel to replace the existing
uri*runners with rumners of proper design and metallurgy. 

4,13 In order for AID to develop a program to assist the
Government of Egypt in overcoming the defective Francis turbine 
runner problem, inAugust 1981, a team of highly qualified engineers
from the United States Department of Interior, Bureau of Reclamation
(SUREC), Inspected two (2) runners, reviewed operating data And
previous studies prepared for EEA. The WUREC teoo concluded that: 

1. Turbine runners are improperly designed,
2. Runner castings are very poo quali ty.
3. Welding repairs have compounded the problem. 

Asumary of the situation is put more cogently in the words of the 
BUREC Tern: 

'The present condition of runners 3 and 4 makes their
structural Integrity questionable and these two rnners
according to EEA records ane supposed to be the best.
There area no turbine rnnemrs on Bureau of Reclamation

rojects with the severe cracking and casting pblems of
Hsaigh Dam Power Plant runnrs. sm-ta 

g~l b lm (emphasis added) .jk Trtgraltor"
vascakigpol cannot be over empasized nor a 
runne replacement program implemeted too quickly.' 
The WREC report Is Included InMm exN 
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0. Solution to the Turbine Runner Problem

4.14 With severe operatIng limitations on the units and the 
structural integrity of the turbine runners seriously in question

__it Is clear that action must be taken to restore the operational 
turbin runners. In a defective runne situation,, one would
normally examine three options: 

* insitu repair 
- removal and repair or design modification of the

existing 'runner either on site or at the original (or
comparable) factory

* replacement of the existing runner with a carefully
designed and tested rumonr. 

4.15 Insitu Repair: This is normally utilized when problems 
are minor nd limited such as a localized materials defect . 

4.16 Removal and Repair or Design Modification of Existing

Runner: Extr tion and. might be indicated Ifan otherwise

satisfactry r ~unnrhad utined damage in an accident or a
 
replaceable part such as a wearing band needed attention.
 
xr a +md a might be attemted If the design


f bnlw hdPPPO ifitcould be corrce by removal,

addition to or reshapi of rts of the basic casting ; anyof which
 
should be verified prviously by model testing. I ir repair or
 
modification Is a major ud aing: the unit must be dismantled
 

nd the rumer lifted from the tub e pit and transported to the

manufacturer, or else layed out In the powerhouse erect ion bay where
 
necessary shop facilities equipment &Wiskilled staff have been
 
assmbled to accomplish the work, 

4.17 Rplacement of Existing Runner: In the event a runner Is

damged beyond repair or has an Inherent defect.-- design or

mteil0 -that i nolerable with respect to either operat ingor

Structural integrilty than it must be replaced. This exercise is

essentally a repeat of the steps Involved In supplying the intial

runrwith at least three major additions: 
1. the existing unit must be dismantled and the defective 

runwe romewd 
2. the replacement unner must be redesigned (and

conirmed by model tests) to eliminate prev ous
 
defects and L 
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3. the redesigned runner must be compatible to both
 
physical and operating characteristics with existin~ 
facilities, iLe. generator, shaft, governors, scrol
 
case, wicket gates, draft tube, etc. 

4.18 In the High Dam case it has become clear that the root of 
the problem is the design of the runner both in geometry and 
proportioning of intersecting stressed elements. This was 
definitively stated by SWECO and OF consulting groups after tests 
in 1979 and 1980 and confirmed by observations of the Bureau of 
Reclamation team in August 1981. 

To quote from the SWECO "Report on Turbine Study for SEA (Aswan 
Plant)" performed during September and )ecember 1979: 

*The observations of cavitation damages at the upper 
labyrinth ring together with the observations made during 
the test run of unit No. 4 clearly indicate that the runner 
crown has an incorrect design, meaning that an 
underpressure Is created at the top Of the runner. This 
underpressure gives rise to an unsteady flow through the 
turbines, meaning that pulsations and water hamer efftcts 
will occur. The dynamic forces created by the unsteady 
flow give rise to high stresses especially in the buckets. 
In fact, the problems sem to exist within the main part of 
the operating range 0-176 MW.
 

It is also rather clear that the runner buckets are
 
vibrating during operation. Based on our experiences from 
some turbine units In Sweden - Francis as well as Kaplan 
type - we know that such vibrations alone may cause cracks 
In the buckets an blades, 

Based on the above we are confident that the frequent 
cracking of the runner buckets Is due to dynamic forces 
caused by hydraulic Instability created by wrng design of 
the crown as well as a wrong shipe of the trailing edges of 
the buckets. Consequently It is not possible to overcome 
the problems of the cracks Just by using other types of 
electrodes and by making heat treatments In connections 
with the repairs. In our opinion the problem can only be 
overcome by tackling the sources of the problem. 

4.19 In March 1980. the SWECO group suggested two approaches to 
solution of the problem: (a)pu copletely runners ofmhase new 
appropriate design', or (b) asetting up extensive welding 

facilities, heat treating furnace, land turning machine in the 

- *1+ y+ + ' + +r + + J + : - + r + + ] : + + y i ' : + + + 4 : + J ' . + + + ; ++ :: 1 " + + 
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powerhouse, dismantle the unit, remove the runner to powerhouse

erection deck, and modify the existing runner by (1)chamfering the
 
trailing edges of the vanes on the pressure side (expected to reduce
 
blade vibration) and (2)changing the design of the runner crown by
insrt-concang-- --pl&t _(xpctd --to--stabi Itze7_the-- flowi - hogh­
the runner). It was recognized that the latter approach mi ht not 

isresult; that a pilot modification should o made 
first onthespare runner (LMZ originally provided thirteen runners 
in all -- one a spare) and then tested under operation for output

vibration..nd The EEA did not pursue the on-site modification
 
attet - probably Just as well in view of the coplexity of the 
undertaking with no assurance a satisfactory solution would be 
attained.
 

4.20 To quote from the EOF uVinal Report, Aswan High Dam Hydro
Electric Power Station" performed during the period May thru 
November 1980: 

"The runners at the Aswan High Dam Hydro-Electric Power 
Station are 13% chrome steel machine welded structures,
The In-service stress masurements have shown that, despite
the thicker section where the blades are Joined on, there 
were high stresses where they met the hub; the maximum 
recorded stress was 25 hbar, as against not more than 14 
hbr on runners of stward design. This means there is a 
design fault inthis zone. 

dowever, this stress level should not cause fatiguecracking if the metal were of good qualt 
the vibratory stresses are low. In particular it can be 
stated that there is M abnormal excitation by Karmann 
vortices as intimated by vome reports. 

The an radiography has on the contrary shown that the 
meta deposited to increase the blade thickness or to 
repair the cracks was of very poor quality on the whole. 
The residual stress meaurements also showed that there are 
very high (50 hbar tension) internal stresses In this metal 
owing to the repair method used.
 

Even the original manufacturing welds by the constructor, 
UEZ, have notable defects. 

It is therefore not surprisir that the coind action of 
hIP in-ervice and residual stresses on A poor quality
mtal should have caused serious fatigue cracking
systematically on all the runners, 
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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 inAugust 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 is questionable and catastrophic failure 
 possible; that
complete runner replacement proceed as quickly as possible.
 

4.22 AID concluded at this juncture the only sound option is 
to
proceed w'thout 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, arid 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

the success of the undertaking to 

to
 
"fall between the cracks". There


is only one firm with the capability of designing, model testing,

and fabricating turbine runners of 
this size in the United States --
All Is-Chambers.
 

4.24 The replacement process of all units from the date of

Contract award through design, 
 model testing, fabrication,

transportation, and installation is estimated to require eight to
nine years, three and a half years for the first pair of units. The
arrangenent of the water passages 
in the High Darn Power Station
 
(each intake from the reservoir serving a pair of units) dictates
that the replacement runners be installed 
in pairs to maintain the

maximum on-line 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 loss of millions of
 
kilowatt-hours of energy to the Egyptian economy or else replacement
 
generation with high cost thermal energy if capacity isavailable.
 

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 curi-ents entering and leaving the equipment being
 
protected and respond to any difference to actuate circuit breakers
 
to interrupt thc 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 is sluggish, nonresponsive or
 
inoperable, the station's perfornance is impaired and at critical
 
times insufficient or reliable information isunavailable upon which
 
to assure reliable station operation.
 

F. The Protection and Instrumentation Problem
 

4.29 The circuit breakers, relays and control instrumentation 
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 
inventories are being exhausted and a portion of the plant 
instrumentation isno longer functioning. 
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4.30 The 500KV circuit breakers are rated 525KV, 1800 amperes
 
continuous 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.
 

4.31 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 instruments for the monitoring arid 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 Is 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 immediate 
requirements of the station, long tern support would require a major 
design effort on the part of a supplier for a relatively low volume 
of parts compared to other product lines beInq manufactured. The 
cost for the spare parts would reflect the special nature of the 
limited productIion. 

4.36 The cri tical role of tht I qh Dnam In th,! overall 
reIliabII Ity of the Un If led Power System faivors the r(p lactn!mnt of 
the obsolete equipment and devices, with state-of-th,! art circuit 
breakers and relays with their inherent high operating speeds and 
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consequent improvements in system reliability and fault clearing.
 
The circuit breakers would utilize Sulphur Hexa-floride gas (SF6 ) 
as the dielectric inedia 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 
include both theoretical and on-the-job training in the design,
 
testing, maintenance and operation of the governor equipment.
 

b. 	 Trdining 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.
 

c. 	Training of 8 High Dam engineers 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 8 High Dam engineers and technicians for a period of 
two weeks at the Works of Relay and Control Instrument 
manufacturer will include training in the design, operation, 
testing and calibrat ioi of the relays and control instruments. 

4.39 The trainirig programs should result in an operating and 
matntenac e taff at the Hih Dam possessing enhanced capabilities 
to operate and ma i ta in the hydroturbie tgenerators, circuit 
brvakers, relays and control instrumentation. 
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V. FINANCIAL ANALYSIS
 

A. General
 

5.01 EEA is 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 in 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 
accounting 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 development of the
 
Management Information System (MIS) concept by the time their study
 
contract ended in 1979. NRECA ishandling 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
 
is 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 is based upon statements issued in
 
1979. Preliminary information would indicate that the financial
 
position has not improed from 1977-1978 and may, in fact, hake
 
deteriorated.
 

5.05 The income statements and balance sheets of CEA for the 
years 1977-1986 are given inAnnexes N and 0. In 1977, ECA's second
 
year of operation as an independent electricity authority, it earned
 
a modest profit of LE 11.9 million. The results produced a rate of
 
return of 10% on unrevalued assets. In 19711, EA is ertimated to 
have earned a return ot 5.13% on the revalued assets. LEA's internal 
cash generation, which is a better measure of performance 
considering the valuation of its assets, was nil in 1977 and 7%of 
expansion 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 $ll)/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 isoffset
 
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 is 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-tern debt is owed to ttie GOE and is repayable over 12 
years at an annual interest rate of 5%. rhe remainder comprises 
USSR loans for the High Dam project ar.'J short-terxn suppliers' 
credits. 

5.09 EEA's debt service coverage (times annual debt service is 
covered by Internal cash generation) in ;977 was only about 0.7 due 
mainly to the abnonnally high repayments made on its loans to the 
GOE. It improved to 1.1 in 1978 and further improved to a 
satisfactory 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 1979. 
Preliminary data received fron EA indicates that the debt service 
coverage declined to 1.04 reflecting a continuing tight liquidity 
position. 

B. Sourct,hs ifid Appj)1lcatio)n of -Fufid,4 

5.10 The fori cat of sources and applications of funds of EEA 
for the period 1979-87 is given In Annex P. A condensed version for 
the period 1981-86 is given below in Table 6. 
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TABLE 6
 

Source and Application of Funds, 1981-1986
 

Amount (Thousands % of Capital

LE Uxend t ures 

Capital Expenditures
 
ncluding Interest
 

during Construction) 
The Project 104,174 124,017 2%
 
Other Construction 4,745.701 5,649,644 98%
 

Total Expenditures 4 75 5,773,66 100%
 

Sources of Funds 
Net Internal Cash Generation 197,802 235,479 5%
 
Grants 1,332,208 1,585,962 27%
 
Loans 3,319865 3952220 68%
 

Total Sources 4007736
 

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 Is 
expected to be financed from net interr il 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 is 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 available, the program itself is not unrealistic. It 
represents 20% of the GOE's total investi.ent program, which is an 
acceptable Share for power sector investments in a d,.veloping 
country.
 

5.12 ECA will be required to provide evidence that the local 
currency required for the project will be budgeted by the Egyptian
Government in accordance with Egyptian law and that EA assures
USAID that all funds needed to cover local cost requirements of the 
project will be available when needed. 

C. Opr ation and Maintenance 

5.13 Tihe rehabilitation of the High (am Power Station under this 
project requires no additiunal staff fur the operation of the 
station. It is eApected that personnel needed to operate and 
maintain the station will follow practice already established and 
institutionalized within E[A. Thu%, there is no addItional 
budgetary requirenunt for the5,e activitis. 
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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.
 

9.15 The program of welding the runners to prolong their service 
life 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 recoirrnend that the AID grant be passed on to EEA by the 
GOE as a contribution to EEA's equity capital since we believe that 
EEA's d bt to equity 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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*6.01 The p.. economic bef 15 he greter .. 
-- '-eilabi1lityn----- r--uce cos ofsystt eratio resultigfo hIncreased capacity and efficiency of the High 00,0 ro h 

6.02 The replacement of the turbine runners, circuit breakers,

relays adcontrol instruments will enhance the reliability of the

High Do power Station. The structural Integrity of the turbine
 
runners has been seriously Jeopardied and technical authorities
 
have concluded that failure is likely. The present circuit

breakers, and control Instnts are obsolte and spare Parts have

been unavailable for more than five years. Any equip ailure

could result In substantially longer outages than would be epected

with moderi equipment &n adeu-ate spare Parts inve"ory or access
 
to replacement pars. The outq of auk of generating units due
 
to the failure of a runner or circuit breesor malfunction ofthe

associated relay and control instruments will require replacemnt
 
energy from oil fired generation consuming up to 1,50 tons of fuel

oil per day at a loss in opportunity cost savings of P322,000 per
day (based on $215 per too present border price). 

6.03 The Francis turbine runners being provided by this Grant
will Incorporate design features which wfll provide an additional

of generating capacity per unit and improve efficiency by a

minim of three pere nt. Overall, the High Da Power Station
 
capacity will be increased by 60MW. This additional capacity could
 
permit EA to avoid Capital pinditures of $20 million for the

Installation of LrableT peaking capcty. The three percent

Improvment will annually produce more than 40 million KWH for the
Sa %VomLof wtrpasing through the turbines. This Increase In

energygraotion will displace energy gnrto rmtemlo 
gas il e units with annual fuel savings of exceeding60, tons
of Nuout, (fo. 6 fuel Oil1) at an opportunity costusvings exceedin

17 00 e year based upon an estimated world mlrket price of
fuel oil of IN15 We ton. 

6.04 With the replacmnt of the turbine rumnrs, the current
 
welding progrm to extend thm pratino life of the deteriorated
 
runners at an estimatod cost Of $14 al lon a year, will no longer
be requIred.4 
6.05 Annually some 4 billion cubic am of water with an.
 
energy eW-quivalent of 700 million KWH are spilled due to wicket gate

leakage and unit unavailability during the lengthy runer welding

program outages. With the increased capability and availability of
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the hydro turbine generators, an estimated 350 million KWH could be
 
generated rather than spilled. This increase 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. 6 Fuel Oil) at an opportunity cost savings of $25,100,000 per
 
year based upon estimated world market price of fuel oil of $215 per
 
ton.
 

6.06 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 tc.hnlcal and 
economic assumptions are given inAnnex Q. 

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

6.08 A sensiLivity analysis of the Rate of Return to variations 
incapital costs and fuel cast assumptions is included inAnnex Q. 
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VII. SOCIAL ANALYSIS 

7.01 In looking at an activity such as the rehabilitation and
modernization--of th ihDmoe ttowemitassth 
social consequences of not rehabilitating and upgrading the major

equipment given our knowledge of the questionable structural 
integrity of the turbine runners along with, the obsolesence of the 
plant major control systems,
 

7.02 The Aswan High, Dam Power Station is responsible for
generating nearly 50% of Egypt's current electric power capacity.
which i used to fuel industrial and other economic activities. At 
present, the Egyptian Wnfied Power System experiences high
generating unit unavailability due to deteriorated equipmen,
minimal plant maintenance and limited spare parts,. Thus, the 
remaining limited steam generating capacity is subject to frequent
interruptions and questionable reliability making the High Cam a 
significant national asset,
 

7.03 Should a major failure occur at the High a pair of 
generating units (350 or almost 8% of total system) would be out 
of service for a period of three to four years while a replacement
was manufactured and sh pM to the station. All of the consultants 
hired to review the situation at the power station have concurred 
with the need for Immediate replacement of the runners -gIven the
potential of catastrophic failure at any time. Since all of the
units share the sam technical design and have developed similar 
failure signs, the potential for successive failures of runners with 
complete shutdown of the plant isreal. 

7.04 Undoubtedly, the most significant social impact of this
project will result from the longer tern effects that the provision
of adequate low cost reliable power availability from the High Do 
plant will have on the Egyptian economy, Failure to rapidly
implement such a program might very well contribute to Increased 
power shortages in Egypt based upon lost plant output and could
seriously constrain Egypt's economic develom t plans.
Interruptions of service would seriously disrupt the- oomy and
placet he EEA In a position to Install high cost inefficient
combustion turbine equipmnt In the system to make up for the lost
generating capacity,. The gyptian Goverment iould be required to
utilize Its scarce investment resources to finance this high cost 
capacity. Inevitably, funds required for this Interim addition
would probably com from the existing social and physicalinfrastructure budget and result In the deferral of certain projectsslated for Implementation., Planned benficiaries would be 
negatively affected by project deferrals,. 
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VIII. ENVIRONMENTAL ANALYSIS
 

8,01 This Project will implement a program to replace the
 
existing turbine runners with runners of correct design and improved
 
efficiency and to replace obsolete circuit breakers, relays and
 
control 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 Determination" in compliance 4ith the requirements of
 
22 CFR 216, "A.I.D. Environmental Procedures".
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PROJECT PROCUREENT AND IMPLEMENTATION
 

A. Implementing Agencv 

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

B. Procurement
 

9.02 Allis-Chalmers (A-C) is the only firm with the capability 
of designing, testing, and fabricating large turbine runners in the 
United States as a single entity (judged essential for the present 
undertaking). A-C is recognized as a world leader in the supply of 
hydraulic turbine machinery with some 61,000 MW of capacity of 
installed in 36 countries. Recent experience with large Francis 
turbines includes 800 NW units at Grand Coulee and 300 MW units at 
Alicura in Argentina. As such, a single source determination was 
approved inprinciple by the AID Administrator October 18, 1981 and 
is included as Annex P. 
C. Contracting Procedure
 

Runners
 

9.03 Allis Chalmers submitted a technical proposal to CEA on 
July 19, 1981 for the supply of twelve replacement turbine runners* 
associated parts and supervisory services at the High Dam Power 
Station. The A-C proposal was based on a review of operating 
characteristics of the eisting High Om hydraulic turbines, data 
collected during several Inspections of the Power Station and 
extensive engineering and couter analysis of both the mechanical 
and hydraulic conditions at the High Do, This proposal formed the 

,basis for the contract negotiations . 

9.04 EEA chose to negotiate a Turnkey (Single Responsibility) 
Contract since the Power Station staff did not have previous 
experience in the disassembly and reassembly to the hydraulic 
turbine generators nor the capability to handle the logistics of a 
project of this magnitude In which Scheduling o equipment 
deliveries Integrated with disasumbly and reassemly become 
critical. As mentioned earlier, the special nature of the priect 
compels measures to assure Integrity of designing, model testing, 
etc. Since the turbine runmr phase of the proJect Is a 
rehabilittion of an operating plant, requiring the rconditioning 
of substantial portions of the associated hydraulic works which have 

1 1 +>i ) !
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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 
initial 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 tunner 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 Is
 
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.
 

Circuit Breakers, Relay, Instrumentation 

9.09 All contracting for materials will be in accordance with 
appi icable. procdures ,et forth in AID Handbook 11, Country 
Contracting, Chapter 3, Procurement of Equipment and Materials. All 
equipmnt, mat,!rials and services financed by AID 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
 

at the High Dam and has developed a good working relationship
areas 

with EEA personnel. BUREC will review the turbine runner detailed
 
Jsign, observe and review the results of model tests, and establish
 
and administer an "in-shop" inspection pro, am 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 in the evaluation of the resulting bids. It is
 
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
 

and control
replacement of the runners, circuit breakers, relays 

instruments until comnissioning tests are completed and EEA has
 
issued the final certificates for all facilities.
 

E. Schedule
 

Runners
 

9.12 Upon receipt of a Letter of Intent from EEA confirming
 
EEA's Board approval of the proposed contract, Allis Chalmers will
 
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
 
include the proposed replacement turbine runner ind 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 design 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 

aengineering will be completed within 13 months from receipt of 

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 issuninarized in Table 7.
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TABLE 7
 

SCHEDULE OF RUNNER MANUFACTURING AND READINESS FOR SHIPPING
 
AND DELIVERY TO PORT OF ALEXANDRIA
 
(MONTHS FROM EEA'S BOARD AP VL
 

Runner Completion of Manufacturing Delivery to Port of
 
Number and Readiness to Ship Alexandria
 

1 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 
11 87 89 
12 89 91 

9.16 Allis Chalmers and their subcontractor, Hidelco, will
 
verify the serviceability of lifting 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 each 
runner from Alexandria to the High Dam is estimated to require
 
2 months.
 

9.17 Since the igh Dam is 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. EA, therefore, has set aside a 
90-day period between replacement outages for this preventive 
maintenance. During tht!s., preventive maintenance periods, the water 
passageways Including the spiral cases, t,,ay rings and wicket gates, 
for units hetig erviced, wl1l be cleaned by sand blast ing and 
saIled as part u f the reh,1b il tat Ion of the hydraulic turbines. 
Scaffolding an' 11)UoKy ',Valant for the rehabilitation of the 
waterways# will 1-f prvided under the terns of the contract. 

9.18 	 lol lowinij receipt by the contractor of the Pennit for 
from LLA, units be di , to the degree0assembly 	 both will iembled 
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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 alignment 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 instal'd by the contractor. Any 
control wiring external to the new qovernor control cubicle will be 
performed by EEA. All piping and cleaning of oil pressure system 
and sumps will be performed by the contractor. 

9.25 Upon completion of the reassembly, EEA will issue 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 EA pre-startup
 
procedures, Allis Chalmers will complete the operational tests ind 
will advise EEA of the units readiness for commercial operation. 
EEA will issue a Take Over and Acceptance Certificate indicating 
provisional acceptance o' the turbine replacement. The 60-month 
Warranty period will conwnence upon receipt nf the Take Over and 
Acceptance Certificate. Upon ternination of the Warranty period, 
EEA will issue a Final Certificate notifying Allis 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 inTable 8.
 

TABLE 8
 

SCHEDULE OF TURBINE RUNNER REPLACEMENT
 
(MONTHS FROM EEA'S BOARD APPROVAL)
 

Release Completion of Completion 
Pairs of Units to Dimantle 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 ince. Installation would be performed by EEA
 
personnel or EEA cuntractor under the supervision of the
 
manufacturer's Installation Engineer. Final tests and commissioning
 
would be the responsibility of the manufacturer.
 

9.30 The engincering design and preparation and issue of IFBs 
for the panels containing relays, meters and instruments would be 
completed by UUREC by mid-Cctober 19812 with bid opening 3 months 
later. Evaluation of bids would require 3 months with contract 
awards made during the secorwl QIoirter of FY 83. Delivery of the 
panels would begin In mid-1984 with installation 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 All 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/Crom 
with a U.S. 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 meeting
 
Conditions Precedent to Oisbursement 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 (9?) months after receipt of a
 
Letter of intent by Allis Chalmers, the date when testing is
 
completed on the last pair of turbine units.
 

9.34 Terminal Disbursement Date. The tenninal disbursement date
 
will be nine (9) months after the last pair of units are cxnpleted.

The contractor will provide warranty guarantees per unit 
in the form
 
of a surety bond valid throughout the 5-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 coirinencement of his work, EEA's
 
Engineering Advisor will review and, where necessary, revise the 
implermentation 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 AID, through EA, stating progress in 
conformance with the implementation schedule. USAID/Cairo staff,
including both a UJSAI0 Electrical Engineer and Loan Officer and [EA
will monitor progress based upon review of Contractor reports, 
progress review meetings, and regular site visits. In addition, 
AID's intern,%l financial reports will be monitored to ensure that
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are occurring in acccrdance with the inplementation
disbursements 

reviews of progress will be conducted
schedule. Regular quarterly 


by the USAID Mission's top management staff. Such reviews, when
 

required, will be followed by substantive meetings with EEA senior
 

management staff.
 

I. Evaluation
 

USAID will conduct 	 annual evaluations of the project
9.36 
 of turbine
effective date the
beginning twelve months after the 

which will coincide with the completion of thereplacement contract 	 Theapproximately March 1983.
model-testing phase of 	the project or 
 results of the modelinitial evaluation will be concerned with the 

test and performance of the model. 

9.37 Upon completion of the replacement of the first pair of 
one these units, a moreturbine runners and the index test of of 

be performed to confirm actual runner
comprehensive evaluation will 


the technical criteria, ,d to evaluateperformance in relation to 	
will

the installation schedule and expenditures. This evaluation 


occur in approximately June 1985.
 

9.38 	 Upon completion of the first replacements of the circuit 
control instruments, an evaluation will be

breakers, relays and 
perfonned to confirm the installation procedures a.rd adequiacy of the 

schedule and budget. This evaluat'on may be either

installation 


evaluation or conducted as an
incorporated in the runner replacement 
independent evaluation.
 

after conpletion of

9.39 Successive evaluations will be made 


runner irn.pectioneach pair of runner replacements and subsequent 
after sustained periods of operation to confirm runner performance. 

quarterlyThese evaluations will be in addition to monthly and 
of disbursementreviews of the project which will include a review 

records and regular site visits.
 

in July 1990 following
9.40 A final evaluation will be performed 

of the circuit

completion of the runner replacement and replacement 
assess the effectiveness
and control instruments to
breakers, rcl.)y .


of the prokje(.. Iin rehabilitating and modernizing the High Dam Power 
bucket fracturing problem. This


Station and correcting the runner 

evaluation wif determine:
 

whether design, supply, installation and testing were
 
a. 	

in accordance with technical
completed on schedule, 

specifications, and within the cost estimates;
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b. whether the runner 
actually occurred; 

design efficiencies and guarantees 

c. whether EEA has complied with 
contained in the Grant Agreement. 

the financial covenants 
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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 Siviet Union in the 1960's,
 
constitutes a bloc project as defined 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
 
identified 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 prohibitioo against 
commingling if it serves AID's program interests and would not be 
contrary to the best interests of the United States. Thus it is the 
considered judgment of the AID Mission and the American Embassy in 
Egypt that promotion of this important project will not be contrary 
to the best interests of the United States and, in fact, will be 
supportive of our economic and political relationship, political 
stability within Egypt and will significantly enhance Egypt's 
ability to promote its critical long-range economic development. 
Failure to support this activity will be contrary to the best
 
interests of the United States. 

10.04 We recotn.end that a specific affirmative determination be 
made by the Administrator in this regard. 

10.05 Subject to the Conditions and Covenants listed below, we 
rectrmennd that AID authorize a grant to the Governnwmt of Egypt 
(GOE) in the amount of $100 million for the replacement of the 
Francis TurbInes Runners, Circuit Breakers, Relays and Control 
Instrumetnte at the High Dam Hydroelectric Power Station at Aswan. 
We further rronin.nd that the grant be passed on by the GOE to the 
Egypt ian Electricity Authority (LEA) as a grant contribution to 
EEA's equity capital. 

http:rronin.nd
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B. Conditions Precedent to Disbursement
 

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 forn 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 all 
its terms.
 

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

3. 	An acceptable contract for engineering services for the
 
Project with an organization acceptable to AID.
 

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
 

10.07 The GOE will be required to covenant as follows:
 

1. 	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 E[A of its obligations under this 
Agreement, the performance of the con',ulunt-,, cont ractors 
and 	 suppl ier engaged on the Project, and otht.r rmatters 
relating to the Project. 

2. 	The UEA -#hall provide qualified and experiencetd mnagtment
for the Project, and It should train Such staff as may be 
approprlate for the maintenance anti opertion of tho
 
Project.
 



3 	 The Parties agree to establish an evaluation program as 
part of the Project. Ecept as the Parties otherwise agree 
in writityg, the program will Include, during the 
Implmentation of the Project and at oneor more points
thereafter: (a) evaluation of progress toward attainment 
of the objectives of the Project; (b) identification and 
r__evaluation of problem areas or constraints which may
Inhibi t--sch-atta niuutic 
information may be used to help overcome such problems; and 
(d) evaluation, to the degree feasible, of the overall 
development impact of the Project. 

4. 	Grantee shall ensure that the proceedssad available under 
uthe Grant will be made available to the EEA as a grant

contribution to its equity capital# 

8, 	The high and medium/low voltage tariff studies presently
underway will form the basis for implementing maor Changes
in electricity tariffs. AID will be provided copies of the 
studies and will consult with the O as to the adequacy of 
recommendations before implementation begins. 

6. 	Any interim changes in fuel prices will be broadly
distributed and not exclude EEA.
 

7. 	Util the Parties agree that a corehensive tariff 
structure can be implemented. the Grantee shall ensure that 
a minimum yearly rate of return for EEA will be established
In consultation with AID. For the year 1IM the Grantee 
agrees to allow EEA to take the necessary action to achieve
such a rate of return on net revalued assets as Is
acceptable to the World Bank under Its eisting assistance 
agreements. 

8. 	The results of the current seismic Investigation of the 
Aswan area, will be promptly brought to the attention of all 
concerned entities so that any impact on the design of the 
Francis Runners can be addressd as early as possible to 
minimize costs and risks. 
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PROJECT AUTHORIZATION 	 o 

Name of Country: Arbeublic Niame of Projectt !!.ilat on 
ia.on______--______ 

orftn73Mwan:7I 

iuuubr of Projecto 263-0160, 

1.Pursuant to Part lit Chapter 4#Section 532 of the Yoreign Assis­
tance Act of 1961, as amended (The Act), £ hereby authorLze the Rehabili­
tation and Modernization of the Aswan High Dan HydcoelettrLc Power 

7 	Station Project for the Arab Republic of Egypt (the cooperating
country) involving planned obligations of an amount not to exceed $100 
million in grant funds over a three-year period from date of authoci­
zation, subject to the availability of funds in accordance with the 
A... .OOY/allotment process# to help in financing the foreign exohange 
coats for the Project. 

2. The Project consists of the suply and ceplacement of Francis 
turbine runners, 500KV and 132KV accuit b elklre differential relay-
Lng and control instrumentation associated with the twelve (12) Aswan 
High Dam hydro turbine generators and the necessary related technical 
assistance during manufacturing along with supecvLsion during Instal­
lation, and testing and startup in Egypt. 

3. 	The Project Agreement which may be negotiated and executed by the 
officer to whom such authority is delegated in accordance with A.1,0, 
egulatLons and delegations of authort shall be subject to the 

foloving essential terms# covenants 191major condi-tlons, together 
with such other term and conditions as A.0.D, may deem appropriate. 

4. 	a. Source and Orliln otf Goods and Services 

Goods and services etcept fcr ocean shipping# financed by 
A,1,. under the project sfal11 have their source and origin In the 
United States, except as AZ.D, may otherwise agee In wciLng. 

Ocean shipping financed by A,.Z.D, under the Project shall# 
except as AZ.0. may otherwise agree in wrtiLng, be financed only on 
flag vessels of the United States, 

-"4 + 4+- + 
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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.: 

i. 	 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 its 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 te required to covenant as follows: 

1. 	The Grantee and EEA shall cooperate fully with A.I.D. to
 
the Grant will be accomplished.
d:vl-ure that the purpose of 


To this end, they shall from time to time, at the request 
of either party, exchange views through their repre­
sentatives 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 	nuppliers engaged on the Project, and other matters
 
relatiig to the Project. 

2. 	 The FEA shall provide qualified and ,.xperienced management 
for th: Proeect, and it nhould train such staff as may be 
appropriate for the maintenance and operation of the 
Project. 
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3. 	 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.
 

4. 	 The high and medium/low voltage tariff studies presently
 

under-ay 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.
 

5. 	 Any interim changes in fuel prices will be broadly distri-


Lated and not exclude EEA.
 

6. 	 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 EE.A to take the necessary action to achieve
 

such a rate of return on net revalued assets as is accept­

able to the World Bank under its existing assistance 
agreements.
 

7. 	 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. 

A di. ni s trator 

2 9 MAR 1982 
Date 

Clearance:
 
A/NIE: W. Intoinette For(j D.I e24 MAR 

: 
1982 

"
A-rIc: Kelly C. Karmerer 	 0- t(!L,.D, 

AA/DPC:john R, Bolton
 



ANNEX C
 

CERTIFICATION PURSUANT TO 
SECTION 611(e) OF THE
 

FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED
 

I, Donald S. Brown, the Director of the Agency for International 
Development in Egypt, having taken into account, among other things, 
the maintenance and utilization of projects in Egypt previously
 
financed or ansisted by the United States, do hereby certify that, 
in my judgment, Egypt has both the financial capability and human 
resources capability effectively to maintain an( utlize the capital 
assistance to be provided for the rehabilitat ion and modernization 
of the Aswan High Dam Hydroelectric Power Static- at Anw.an, Egypt. 

naldd . fown 
Di rector 

9t 

N1 



ANNEX D
 

5C (2) PROJECT CNECKLI ST 

Listed below are statutoxy criteria 
applicable generally to projects with 
FAA funds and project criteria 
applicable to individual funding 
sources: Development Assistance (with a 
subcategory for criteria applicable only 
to loans); and Economic Support Fund. 

CROSS RFERENCES: IS COUNTRY CHECKLIST Yes.
 
UP TO DATV?
 
HAS STANDARD ITEM
 
CHECKLIST BElW
 
REVIEWED FOR THIS
 
PROJECT? 	 Yes. 

A. 	 GCERAL CRITERIA FOR PROJECT 
1. 	 Continuinq Resolution
 

Unnumberedl rALA Sec. 634A I
 
Sec. 651(b).
 

(a) Describe how authorizing a) Congressional notification will be 
and appropriations Committees subitted. 
of Senate and House have been 
or will be notified concerning 
the prolect: (b) is assistance b) The intended obligation is within the 
within (Operational Year level of funds appropriated for 
Budget) country or 
international organization Egypt for FY 82. 
allocation reported to 
Congress (or not more than $1
 
million over that amount)?
 

2. 	 !AA Sec. 411(a) (1). Prior to 
oblIgation in exceas of 
$100.000, will there be (a) a.'yes, fim financial plans have been 
engineering, financial other developed a part of th Project Paper.
 
plans necessary to ca:ry out
 
the assistance and (b) a b) Yes.
 
reasonably tirm estimate Of
 
the cost to the U.S. of the
 
asiltance?
 

3. 	FAA .!ec. 611 (a) (2LJ it None required.
 
furtha Ilegislative action to
 
requ.rd within recipient
 
covntry, what i basis for
 
reasonat)|e exp ectaion that
 
such action will he completed
 
In time to permit orderly

accompliahment of 1wrpose of 
the aeistance?
 

__ 1
 



A. 4. FAA Sec. 611(b)1 Continuing
Resolution Sec. 501. If for ' 

water or .water-releted land 
resource construction, ham 
.project met the standards and 
criteria as set forth in the 
Principles and Standards for 
Planning Water and Related 

Land Resources, dated October 

25, 19737
 

5. 	 FAA Sec. 611(e). if project 

Wi capital assistance (e.g.,
 
construction), and all U.S.
 
assistance for it will exceed
 
$1 million, has Mission
 
Director certified and
 
egional Assistant


'Administrator taken into
 
.consideration the country's
 
-capability effectively to
 
maintain and utilize the
 
-project?
 

6. 	FAA Sec. 209. Is project 

susceptible of execution as
 
part of regional or
 
multilateral project? If so 
why is project not so
 
executed? Information and
 
conclusion whether assistance
 
will encourage regional

development programs.
 

7. FAA Sec. 6(a . Information 
,nd concluions whether 
project will encourage efforts 
of the country tot (a) 
increase the flow of 
international trade, (b)
foster private initiative and 
competitioni and (c) encourage 
development and use of 
cooperatives, and credit 
unions, and savings and loan 
associationsl (d) discourage 
monopolistic practicea (e) 
Improv* technical efficiency 
of Industry, agriculture and 
commercej and (t) strengthen 
tree labor unions. 

L A. nAc .e.Ol(h). Information 
and cnclunion oin how project 

will encouraqu U.11. private
 
trade and investment abroad 

and encourage private U.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) is not applicable.
 

.
 

No.
 

The project is intended to enhance the 
reliability of Egypt's electricity 
generating capacity, enabling sale of 

adequate power to any and all industrial,
 
commercial and domestic consu=ers. It
 
will therefore directly affect (e) d-


Indirectly affect (a) and (b).
 

All goods and services to be procured

under the Crant will be US source and
 

origin, 



A.d. 	 participation in foreiqn
 
assistance programs (including
 
use of privt, trade cbannels
 
and tbe services of U.S. 
private esterprise). 

9. 	 FAA Sec. 612(h ), 636(h); 
Continuing Resolution Sec. 

508. Describe steps taken to 

assure 	that, to the maximus 
extent possible, the country
 
is contributing local
 
currencies to meet the cost of
 
contractual and other
 
services, and foreign
 
currencies owned by the U.S.
 
ace utilized in lieu of
 
dollars.
 

10. PAA Sec. 612(d). Does the 

U.S. 	own excets foreign 

currency of the country and,
 

if so, what arrangements have
 

been made for its release?
 

11. 	 FAA Sec. 601(e). Will the 
project uti t iz - competitive 
selection procedures for the 
awardin,| of contracts, except 
where applicable procurement
 
rules allow otherwise?
 

12. Continuing; liesolution Sec. 

521. 1 A"assistance is for the 
prolJuction of any comodIty 
for export, 1s the commodity 
likely to be In surplus on 
world aarkets at the time the 
resultinj productlve capacity 
becomeS operative, anti i such 
assistance likely to cause 
substantial injuty to U.S. 
producers of the same, similar 
or coopetirnq comu,1ty? 

3, 	 fUNfM CUIIT i-IA MoP ]'i)Jr t" 

1. Develotment At5isatf1e Project 

, rAA 	nee. lO,,1 llI.Jj, I/A. 
-'S!.4t. El~ ,;] 1 

activity will is) erfectively
 
Inivolve the I'I) in 
develupenI . ty eatentlinil 
|CCeOe 	 tt) *VM4feFAY At lW*l 

The Grant Agreement will require
 
certification that all local curreacy
 
fuds required will be provided by GOL., 
fb 

Yes, however, no local cost financing to
 

be provided under project.
 

Yes.
 

NIA.
 



B.I.a. 	 intensive production and ie
 
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 institutional (c)

support the self-help efforts
 
of developing countries; (d)
 
promote the participation of
 
women in the national
 
economies of developing

countries and the improvement

of women's status, and (e)

utilize and encourage regional

cooperation by developing
 
countries?
 

b. FAA Sec. 103, 103A, 104, 	 N/A.
105,-06 1'7.-is assistance
 
being made available.­
(include only applicable

paragraph which corresponds to
 
source of funds used. If more
 
than one fund source in used
 
for project, Include relevant
 
paragraph for each fund
 
source.)
 

(l) 1103) tor agriculture, 	 N/A.

rural development or
 
nutritioni it -to (a) extent to
 
which activity is specifically
 
designed to Increase
 
productivity and income of
 
rural t-0r lOA It for

agricultural research, full
 
account shall he taken of the
 
needs of zm4ll farmer5, and
 
extensive unte fieldof testing
 
to adapt ha. teeaeitch to
 
)(.t1 sall )e
I,)ndIt ioneh 

madel 1b) extent to which
 
a4l5stalne in tifted In
 
Cfl0f.InAtIon with programs
 
carried out under .;ec. 104 tO
 
hell, impfove nutrition of the
 
people 	of developing CountrIe|
 



B.1.b.(1) through encouraqement of 
increased production of crops 
with greater nutritional 
value, improvement of 
planning, research, and 
education with respect to 
nutrition, particularly with 
reference to improvement and 
expanded use of indigenously 
produced foodstuffs; and the 
unoartaking of pilot cr 
demonstration of programs 
explicitly addressing the 
problem of malnutrition of 
poor and vulnerable people! 
.and (c) extent to which 
.activity increases national 
food security by improving 
food policies and management 
and by strengthening national 
food reserves, with particular 
concern for the needs of the 
poor, through measures 
encouraging domestic 
productinn, building national 
food reserves, expanding 
available storage facilities, 
reducing post harvest food 
losses, and improving food 
distribution. 

(2) 1104) for population 
planning under sec. 104(b) or 
health under sec. 104(c)s If 

N/A. 

so, (I) extent to which 
activity emphasizes low-cost, 
integrated delivery systems 
for health, nutrition and 
family planning for the 
poorest people, with 
particular attentlcn to the 
needs of iothers Pnd young 
children, p''aramedical 
and auxil'ary medical 
personnel, clinics and health 
posts, commercial distribution 
systems and other modes of 
comuunity research. 

(4) 1l10") ftr rfloatioon, N/A. 
public admirtitratiln, or 
human renourcen developmenti 
it on, eitent to whiCh 
activity attengithens nontormal 
education, makef f)rmal 
education o)re relevant, 
especially fog rural families 

and urban [%*r, or tterinithe-io 
management ct| h1 lity 6f 
Institutions enAilin'j the 5w)i 

to participate in devel"immentl 
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5.2.&. repay the loan, at a 

reasonable rate of interest. 

b. FA Sec. 620(d). Ifa itance I fo anyN/A. 
HA 

productive enterprise which 
will compete with U.S. 
enterprises, is 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 lite of 
the loan? 

3. Proiect Criteria Solely for 
Economic Support Fund 

a. FAA Sec. 531(a ) . Will 
this assitance promote 
economic or political
stability? To the extent 
possible, does it reflect the 
policy directions of pAA 
Section 1027 

4) Will enhance ability of GOE to sustain 
economic growth and recovery which will 

have positive political r.sults. To 
the extent rural areas will be served, 
policy direction of Section 102 will 
be reflected. 

b. FAA Sec. 5(c). Will 
assistance under this chapter 
be used for military, or 
paramilitary activities? 

b) No. 
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B. 2. FA e 11 U1I ontracta yes. sole source waiver approved by AID 
toontucin r to be Adiuistrator for turbine runner turnkey

financed# villtbey be lot an contract which Includes runner replace­3.!.
90a acltiL basis to maximnum
 
extent practicable? meat. Contracts,fo; circuit breakers$
 

*. 

r3elays an cooltiesaruments 

3. FAA. Sec.. ......ftoemaximu extent pract cabl.0 I 
value of assistance to.be W/AS 

.... urnished by the go$@ not
exceed $100 million? 

: : : :*,,: nte a~t wist|llr n9094I 

CO er icttltions
 

1.PI f1/A. Nf,~J3

OeVA eent loan, Is Interest
 
rateatleast 2%per annum
 

least 31 per thereafter?
annum 

20 v~edtrgtIf fundaeesis Ni/A*
IstffDUSDOG'oLay by 9.80 
contrlbtidons AM administered
by an International
organisation, does Comptroller
General hawe audit tights? 

3* PA sea o omminning letemia~tLong based upo620h), 4 
arto~een"eist toWce* ission and ftariean 36basy re=­

that,Unted States foreign aid mendatione that ths pc'tivty is In 

otsttthe bes interest$.will be made by the AID Adiistrator. 
or assista thef96Oreiynad 4 
pro~Sots or activities of the
 
Comuulstebloo countries?
 

* otni RgugseS4 INIA. 

4. s? -, Snitdteas S1tereateeo thee 

191le bo It e determinedo
 
either (e tatLfsfh
~prticipants vill In selected 

ottielSthan b their hm am n b) that at
 
least 1t% of thi71 111 ­
fioal yearoe funds
 

r 1ated
for partipt 

parIticipsats selected 
thwise a"by thleir boo*e 

goen0na 
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as agmieahod,offaiy lnnn 

or to# motivate or coeroe 
persons 'to practice abortionsi 

method of family pl:anning, c 
to coerce or provr 'ide nia 
incentive to any peron to 
undergo stecilixaton
 

4eupropriated naioalze
 
property? 
 Yes, 
0 V J!.jf. To provideSc.~*trainIamgoracvaoe atrovide 
any financi(al suppor lot
 

polce
risn$#ofother law
 
enfoo~mnt
frce# exeptfor


narcotics program.?
FAR of
a,~~3.Jl Yes. 

S. ~ _S 652, FJi..&orCI 

Iaat-. xechas g~uaranty of
the "Isof motor: vehicles 
manfactured outuide 1 ..
unless a waiver iaobtained.#
 

M*1'a nelonst
 
itlsl rgt cement pay, ot

* adjusted serice compensation

fot military personnel? 

toaCntimAlslaton ogyes, 
1j+6cgelO des . 1 

ho ______________________ 

maitilatalgal organizations for
 

ortota 

iNational in nuclear fields?
 

techo Mog poreiga
 

http:a,~~3.Jl


C.S. J. Continuing Resolution Sec. 
510. Will assistance be 

Assistance will preclude use 
for this purpose. 

of financing 

prowided for the purpose of 
aiding the efforts of the 
g9overnment of such country to 
repress the legitimate rights 
of the population of such 
country contrary to the 
Universal Declaration of Human 
Rights? 

k. Continuing Resolution Sec. Yes. 
516. To be used oQr publicity 
or propaganda purposes within 
U.S. not authorized by 
Congress? 
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ANNEX G
 

EGYPTIAN ELECTRICITY AUTHORITY
 

- MWSUHHARY OF INSTALLED GENERATING CAPACITY - MW, PEAK LOAD 

AND RESERVE CAPACITY - MW AND PERCENT 

Year Thermal 
Gas 

Turbine Hydro Total 
Peak 

Load-MW 
Installed Reserves 

MW I 

1952 
1953 
1954 
1955 
1956 

154 
205 
251 
321 
331 

-
-
-
-
-

-

-
-

-

-

154 
205 
251 
321 
331 

125 
137 
160 
173 
186 

29 
68 
91 

148 
145 

23 
50 
57 
86 
78 

1957 
1958 
1959 
1960 
1961 

466 
511 
511 
541 
593 

-
-
-
-
-

-
-

-

256 
345 

466 
511 
511 
797 
938 

210 
250 
282 
372 
522 

256 
261 
229 
425 
416 

122 
104 
81 

114 
80 

1962 
1963 
1964 
1965 
1966 

593 
593 
593 
672 
1034 

-
-

-
-
28 

345 
345 
345 
345 
381 

938 
938 
938 
1017 
1443 

548 
590 
659 
750 
824 

390 
348 
279 
267 
619 

71 
59 
42 
36 
75 

1967 
1968 
1969 
1970 
1971 

1179 
1322 
1382 
1302 
1302 

28 
28 
28 
28 
28 

1221 
1730 
2333 
2445 
2445 

2428 
3080 
3743 
3775 
3775 

872 
930 
987 

1100 
1160 

1556 
2150 
2756 
2675 
2615 

178 
231 
279 
243 
225 

1972 
1973 
1974 
1975 
1976 

1302 
1302 
1302 
1302 
1299 

28 
28 
21 
28 
45 

2445 
2445 
2445 
2445 
2445 

3775 
3775 
3775 
3775 
3789 

1176 
1248 
1433 
1733 
1909 

2599 
2527 
2342 
2042 
1880 

221 
202 
163 
i18 
98 

1977 
1978 
1979 
1980 

1278 
1323 
1409 
1674 

137 
137 
375 
587 

2445 
2445 
2445 
2445 

3860 
3905 
4229 
4706 

2284 
2564 
2829 
3329 

1576 
1341 
1400 
1377 

69 
52 
49 
41 

Sourc o YEA Annu4l1 Rporto. 
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I ANNEX 


EGYPTIAN ELECTRICITY AUTHORITY
 
LOAD FORECAST 1981-1990 

YEAR PEAK LOAD (MW) 

1981 3650 
1982 4250
 
1983 5020
 
1984 5790
 
1985 6665
 
1986 7330
 
1987 8065
 
1988 8870
 
1989 9758
 
1990 10735
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PREL4D4AR CASH FLCW AS7eM HI DAM
 

>1 * ~FOMUTATCN AM MMI'OI4ZATION OF HYDEO'flIRBDI 

1982 1 
2 
3 
4 

0 
0 

5o034 
605 

0 
0 

5,034 
5t639 

0 
0 

973 
131 

0 
0 

973 
1,104 

1983 1 
2 
3 
4 

2,541
2,365 

446 
3,222 

8180 
1O,454 
10,991 
14t213 

266 
69 

274 
80 

1,370
1,439 
1,713 

1793 

1984 1 
2 
3 
4 

5,725 
2060 
2,373 
4,881 

19,938 
21,98 
24,3471 
29.252 

501 
52 
08 

448 

2,294 
2,346 
2,854 
3,302 

1985 1 
2 
3 
4 

34979 
1,357 
1,717 
34840 

33,231 
M34,588 
36005S 
40,l45 

584 
396 
483 
380 

3,886 
4o282 
4,765 
5,145 

1986 

*3 
*4 

1 
2 

3,898 
1,532 
1,934 
4,325 

44,043 
45o575 
47,509 
51,134 

630 
444 
525 
412 

5,775 
6,219 
6,744 
7,15 

196 

.. 

1 
a2 
3 
4 

4,406 
1,726 
5,435 
4,159 

56,242 
57,96 
63,403 
68,2 

681 
497 
573 
461 

7,837 
8,334 
8,9so 
9,368 

9 1 
2 
3 
4 

1,e 
3s 
2,454 
l,29 

70,154 
71,709 
74163 
75,461 

840 
556 
62 
516 

10,208
10,764 
11,392 
11,908 

S1 
2 
3 
4 

1270 
870 

1,405 
521 

76o731 
77,601 
79,00,6 
79,52? 

705 
524 
617 
579 

12o613 
13,s 17 
3o$24 
14,403 

190 

3 
4 

2 
470 

1,41 
207 
375 

79,497 
81,536 
81,745 
82,0030 

7315,181 
59 
"I 
702 

15,7*0 
16,46 
17,150 

IS 12.14
 



At~~~~~~ " - -- 2-4 of44'4' 2 

~ 4-/4L 42 £ - ' L'' TU M '' ONrTU- .t1tr~444 
' ' 4444'44 

4 ~ 4's ~ P ' LI I A '-1444 nowK~'.w.,, 
'--44­4AND <-44 OF'- 4£4LAIO AMS- T 'MENTSi 

194 151 

199 4.0 

2.5
990 

ALZ5-IAXW,Toal T CO2RAC4 

fDebr18
bae fimbs Is-
Cash~ upo flo rc eel 


aLORanDDDT
fohhcastANoAIcras anua rat of 12 
-it 

pa4ent apleANDto fir 01vepAScS AD cashAIO rojecions 
.saan 


rc ee hne
fo n 

-- l be based upo t-4 followig seleced-Indies Indeendentl ' 

- UtutW"" escaatio adusmet 

prepared~~~ ttsDeateto byt4Uie omr 

ndx(aeIde)wl e h 
-anighorl foS DO 

(A)~~~~~~~~~CS vrgFLOWo 
tnadnutilclasificaLion
 

1966 010an h 11.7Cda1ubrOdouba 
1967 r rcs o eece atras 1665f 

Ch asfl ifbased uponicebse pric lestisheDeber16 

Actual esaatindusttfor vaeonts and purice lentarcanes 



l. 9 K
engthi nF r
ri~ P ~11 ~' Thour&b NSe IMn9L acks No 

o 1hs Iowo" and~ an the, upoteu enc4hermo hs ­on 7"1r-kt1IN2 Idspfd~ ­
41'spechion czploi Wifn J? Pe'.m to "~N2 From to "Im 

Il - 8003 20:70192S9 iik Imspectime 2 

>1 2 -8-71 15379 23424 2 25: 1ae0,
 

231-3-72 3441, 26883 6 SO: zoo 12S
 

9-9-72b 1 - 7 s S- 50O1 Sao05
23-3-12 £147 25622 6 IQ;100 1 

so
 -ar 18728 Or)SS ag .1030-8-71 1tNS'iOft, 15 6
3 11179 0400 24bD68 401830 1 130 

-2%,9S.? 8 Z .. j 0 
- o W

4....a-W-74 14105u.n.4L...i, 
47733 s.Z2 w 4.. e
 

'1A - I l 
U 

l n 84p.S Goo1 0 Ic : lab
 
....-.... 


t 151 20 

) -~0-8e~o61981- ­554 

...
19 - 2 7 7 1 517 6 Ba.. . 
s5o
Is.9-0 ItInspec~ml 8073 I IL 


5 -2-73 1552 V40 Il t ISO0s 3
 
12--73 '10 4 8 35010 -N o 

__ - ......-- 572410 

-2-13 14625 1 0095 10 16 

1-1-75 860 29910 t 11000 
016 5.9 6 1 _ _....1 ..... l@O 1 O 

its 1 1 .. 
is-a-7 t p ...n 636a am 

45 :130 InslS W
114-174 19047? 2540S 12 

4563'o am= 9 26,11?00377%23215 


16571 1 mpiPI 111013 1 , 8110 ­

16 170 .1141 Ono14 -,I- * 100..0 
14119 45252 1800 It 1006 

-34-7-78 - ,1 --­

* 16-1671ri Iiopeethi i1 470 M1 501130 so 
am we9 .-. 7V 8015Glt -10 19090 3 s 6 t ISO noa ...tic ...... 

* $00110015--77 2155 44148 4m ­

51St-- m~A. so=I0,1163 


@sS4fl14-5S73 10614 18620 15 4136 
-in IL bIIt

1IW1 .a.72 7?U4 53419 
i6t,@ 6 oS 

a-12-11 Ilk1.spuY 0241 140s 
1 -8.73 5672 15118 -1 to 

M46.te 84180 it 102.130 Igo 1200 
~j<8-m-.11 

4-*6-73 7016 Soo5­
ma14197L.179 1 7408 I.LU.II. 50e0 

http:j<8-m-.11


United §tates Devartment of the Interior O.ot
mURmu CAMAUTION' 

WA5KINOTOI~t D.CM 20240 

Mr, Selig A.Taubenblatt
Director
Office 	of Project Development
Bureau 	 for Near East

* 	 Agency for International Devewlopmet
International Development cooperation 
Wahingons DC 20523 

Dear Mr. Taubenblatt:
 
Enclosed is the Bureau of Reclamation's report of the review of the condition
 
of the Francis Turbine Runners at Asin High Dam.
 

We have concluded as you will read inthe report that the runners are in
 
extrs 	 ly bad condition and we recomnd replacement as soon as possible.

" 
" ; ' - +' ,+" , !' ! ~+' ?+. ;''-

I,,-+'' 

As the 	report indicates 10 generators must be operating at all times to meet 
their power demandseqety only two mchimnesmy be otof service at 

+ :...... ...... 	 .... " -''" ..... ..........­~ 	 A ..... 

of th 
:,....

first unit. The" 	 l ired should be...-aL"i+rliatly......... 60 doys from award
::;+?,:++::time. 	 The tim pero
of contract for desig and fabrication for do ive 
iwaining 11 units should probably follow at C4~ intervals. It will 
probably take 6to 9months to install each unit. 

if the 	AgencmIFRy for International Developmenit (AID) decides to ask for 
ia or 	U.S, controlled Jointcomeitiv bids restricted-to U.S. c te 

W 	 MeSVene sucn ect-three or da. Almost all coepnies 
will obtain desigpand casting of parts froms foreign o Iais, The 
fabrication andm tesingo would be done in the U.S. by thebiddin U.S. 

If AID 	decides to go sole source, you can saeabu 4*mthscomranies.
inInm to awards 
Even though you normally hire, consultants for specification preparatione
factory inspection and installation inspection ""Ihave the Capability to 
do these tasks for you if yod wish. It would take about 4months to-- e 
the specifications* Time frm specification preparaitio to award do~ 
wi thin Yawr control, Ve can fornish a reviw of model tests And inspection 
of casting and ftbricatiom, If we ware requested to lrspect, installation work 
at Aswen, we would send 3 or 4 inspectors. 
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Ifyou have any questions concerning the report, please call: 

R. Vissla, 4134-2041 
0. Temple, 234-2029 
A. Rickett, 234-3162 

Sincerely yours, 

Actinl Co ssi oner 

Enclosure 
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REPORT ON ASSESSMENT OF FRAN,IS TURBINE RUNNERS *ASWAN HIGH DAM 

To inspect for the Agency for international Developrent (AID), the physical
 
condition of the Francis Turbine Runners at Aswan High Dam and detemine:
 

* 1. The damage to the turbine vanes. 

2. The criticality of replacement of the turbine runners as itaffects 
the integrity of the power station and its capability to meet load 
demand. 

3. A Judgement as to the romining life of the turbine runners.
 

TemMembers 

Rodney J.Vissla - Assistant Commissioner - Engineering and Research
 

Albert Rickett - Head, Hydraulic Machinery Section, Division of Design 

Darrell Temple - Mechanical Engineer, Power DIM Branch, Division of O14
 
Technical Services
 

(U.S. Bureau of Reclamation, Engineering and Research Center, Denver, Colorado)
 

Background and Activities 

Background information about the turbine runner problam is contained in 
attachment 1 titled "Scope of Service - Aswan High Da Power Plant - Assessment 
of Defectile Hydraulic Turbine Runners and Rectification Program." 

Upon arrival, meetings were held with AID personnel Don Brmm, hs Deputyl,
 
.en Cylke and.John Hunt, Project Officer to discuss the turbine runner
 

poblINs and the mission, The following day meetings were held with 1l
 
CaImun, Hussein Sirry and Uppr Egypt Zone President Refuta .shay to 
discuss tmir assssment of tWproal smAt Aswn a meeting to discs the 
turbine runner issue w s held with Mr. Bashandy and the following mobers of 
his staff. 

N!ohmed El Kefelhy - Inspector General, Hydraulic Power Station and
Acting Superintendent - High Dam Power Station 

Ibrahim Aned -M an1 Electrical Maintenance- High Do Power Station 

Wi l Manager Maintenance High Daiam k.orgy - Mechanical - Power 
Station 

Samir Zazouh - Mlanager, Planning and Follow-up - Uppe Egypt Zoe 

4-K+ + + ++ +++ + 
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A general tour of the Dam and Power Station and a full day's inspection of

the- spare -runner -and therunners-- -- -4 weremade- (se - .. .---­for-units and 
attacent 2). A detailed inspection of unit 3 as depicted on attachment 2 
was made. Unit 4 was inspected in less detail. Attachmient 2 includes in 
addition to the detailed Inspection forms, two tables recording the crack 
measurements for units 3 and 4 made by the personnel at Aswan Dam. Information 
and documents obtained and studied are listed on attachment 3 titled "List 
of Information Concerning Francis Turbine Runner Damage -Aswan High Dam
 
Hydraulic Power Station.h
 

Overview 
According to Hr. Sirry and MHr. Bashandy, the electrical power load for Egypt
severely taxes the existing power system which consists of hydro, thermal and gas turbine plants. Furthermore, the demand for power is growing faster than 
h amount of capacity being added to the system. Aswan Dam power station 

must provide 50 to 60 percent of the power. Consequently, ton of the twelve
units 	are operated during peak load every day and only two units are down at 
any time for repairs, It takes 6 to 7 months to repa r the cracks in the two 
runners that are down, and In many cases only the most severe cracks are
welded and the units are returned to service. Because of the amount of time 
the two units are out of service, the maintenance of other equipment in the 
power plant is suffering. Scheduled preventive maintenance is not met and 
Sequipment is being operated longer than it should be without nmintenance.
Rnner repairs are ode inplace without the benefit of blowers or fans. 
Host of the work isoverhead welding which isdifficult and tiring. As a

S 	 result of working inthis hostile environment, the welds are poor quality
and It is difficult to keep welders on the Job and willing to work. 

EEA management has contracted with the French (Electricite do France) for
demonstrating a different welding process using different welding electrodes 
on two units. The French will perform the repairs on units 3 and 4 starting
in early September 1981. EEA management is also awaiting a proposal from 
the U.S.S.R., on another welding repair program. 

The Egyptians are convinced that the units must be replaced, but because they
must operate 10 units at all tmes, the replacement pmram will take 6 or 7 
years. Consequently, the will need to continue repair program during the
replacement program. Originally, they haddecided to replace six runners and 
if the French method of repair looked successful after a 1-year operation
period, they were goln to repair the remaining four runners. However, they 
now plan to replace ail 12 rumers. 

An extensive review of the mterial (attachment 3) applicable to historicaldata of the turbine runner vane cracking problem was made. Both the number
of cracks and the length of the cracks are generally increasing, on all 
rumers, The time needed for repair Is also increasing and only the most 
severe cracks are being welded wihi the allotted repaIr period. 

9
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The maintenance personnel at the power station are fallingbehind intheir
 
turbine repair program. Frthermore-.it-^appears-that-the-wel'ding -procedures­
which have been used are compounding the vane cracking problem. 

The consultants who have investigated the vane cracking problems have suggested 
a nu-ber of possible causes for the problem.' We believe that all of these are 
factors. It appears that: 

1. Turbine runners are improperly designed. 

2. Runner castings are very poor quality.
 

3. Welding repairs have compounded the problem. 

Replacement of the turbine runners with new runners of proper design, with 
sound castings is by far the most desireable solution. It may, in fact, be 
the only solution. This could Involve more than replacement of the runners, 
I.e., L head covers may require modification or replacement, 

The present condition of runners 3 and 4 makes their structural integrity d 
questionable and these two runners according to Egyptian records are supposed 
to be the best. The original casting was of very poor quality and the design 
was poor. Their are no turbine runners on Bureau of Reclamation projects 
with the severe cracking and casting problems of the Aswmn High Dam Powerplant 
runners. If there were, they would be replaced. 

Catastrophic failure is possible. If a catastrophic failure of the turbine 
runner occurs the runner.,would probably freeze to the wearing rings. The 
removal of the runner would be extremely difficult requiring the runner to be 
cut into piaces for removal. Failure would, of course, also result in loss 
of critically need power to the system. Based upon a rough estimate at 
today's prices, the cost of replacement runners should be approximately $2 million 
per unit delivered. Installation costs are not included in the two m1 lion 
dollar estimate. 

The gravity of the vane cracking problem can not be over emphasized nor a 
runner replacement program Implemented too quickly. 

The process of complete runner replacement proceed as quickly as possible, 
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EGYPTIAN ELdECTRT AUTHORITY 

CORT UFITS AMD RATE901 REUR 

a'. 

YZ. 

1962 
1983 
19M 
1965 
1986 
1967 
1966 
199~ 
1990 
1991 
1992 
1993 
1994 
199 
1996 
1997. 
1996 
1999 
2000 
20cl 
2002 
2003 

CAPITAL 
DFEUNDITUlS 

7.0 
8.4 

186.0 
15.9 
14.6 
13.0 
6.2 
41 
3.0 

,i, 
-

CDM u~z~s 

MLITEXKN FUEL NilT 
OM COSTSNUT 

- 7.0 
-6.94 
-16.0 

1.5 5.6 -6.8 
i.5 14.0 + .7 
1's 22.5 +11.0 
1.5 29.7 42*05, 
.5 38.1 +35.5 
1.5 42s3 440.8 
1.5 42.3 443.6 
1.5 42.3 443.6B 
1.5 42.3 443.6 
1.5 42.3 443.6 
1.5 4203 443.6 
1.5 42.3 443.6 
1.5 42.3 *43*8 
1.5 42.5 445.6 
1.5 42.3 443.8 
1.5 4243 443.8 
1.5 42.3 443.6 
1.5 42.3 -443.6 
154- 4. 

D'S a"",;., 7-, , 915 .2, 

DISCOUMTD 
AT 34.61 

-5.2 
-4.6 
-7.4 
4.07 
+ 9 
+1.9 
+3-1 
+3.3 
+2-6 
+202 
+1*7 
+1*2 
+4.9 
+ 97 
+4.5 
+ .4 
+4.3 
+4.2 
+ .2 
+ 11 
41 

N0oULATlv3 
DISCOUMTD 
AT 34.62 

- 5.2 
- 9.6 
-17.2 
419*9 
-19.7 
- 7-8 
- 4.7 
- 1.4 
-6.6 
- 6.4 
- 4.7 
- 3.5 
- 2.6 
- 1.6 
-1.04 
- 1.0 
-. 7 

es. 
m .3 
w .2 
so *I 

4 -.k .4a.. ' 
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I. Capital costs are the unescalated current estimtes with disburemnts 
based upon the follvt 

PRZJCT DISBURSDMTS BY YEAR 

CIRCUIT DMAKER 
RUMNE RELAY, IBfRTCMA 

TEAR -LA BHT HUTH CS TOTAL 

1 6.6 .1 	 .3 7.0 
2 7.9 11 	 .4 8.4 
3 12.9 4.5 	 .6 18.0 
4 9.3 6.0 	 .6 15.9)
5 9.0 5.3 	 45 14.8 
6 11.2 1.3 	 .5 13.0
7 5.7 	 .5 6.2
8 3.6 	 I5 4.1 
9 2.6 	 .430 

2. 	 Local currency requiremnt hee been converted to equivalnt U98. 
dollars at the official echaunge rate of ULE .84 equals US $1.00. 

3. 	 Unit replac ment and startup based upon SUNMA sCUULE 01 VIEm 
ItUzaIsmIATION Am NODnRUUflO0?11Ow 50 Isi. 

4. 	 Runner repair program will contimm through 1964 at an annua 
expenditure of US $1. million equivalent. 

5. 	 torder price of msout fuel is $315/ton. 

6. 	 Tureaed capabitty and availablity of the bydro turbines vil redna 
gertton from mast fueedeNeation but vill not eonequently
reduXe mlutnmme "aPenditureson tbese generating mite as present
level of aIntee,,te to not adequate. 
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Use am35
 

fuel cost S: uigher 36
 
fuel Cost IOX Nigher 37 
fuel cost 20Z Usghr 39 

fuel Cost S2 Lower 33 
fuel Coat lOX Lower 32 
Duel Cost 2 Lower 29 

Capital Cost 3X ligbar 33 
Capital Cost lox Risher 32 
Capital Cost 202 Sigher 30 

o* year delay In circuit breaer, 
foury arnd Instrument phase 36 

Two years delay Incircuit breakerp 
relay and Instrument pbabe 37 

Three years delay In circuit breaer, 
relay and instrment phase 38 

9'1- L, 
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ACTION KIt4ORANDUP. FOR THE ACINISTRATOR 

THRAW !S s~-*_i'iPtte7orA 

FROM: M/N4E, W.Antoinette Ford 

SUBJECT: Egypt-, Francis Runner's/Aswin High Camt.
 
Approval in Principle for Single Source Procuremnt 

Problem: Following a request from the Egyptian Goverrpntthat AID assist 
i 	lnTfinncing replacement of the twelve Francis-type turbine runners
 
(Francis Runners) it the Aswan High Dam, AID asked a Bureau of Reclamation 
team to confirm the extent of damage and ed for early replacme nt of the 
runners. The BuRec team. in its report dated August 26, 1981, concluded 
that the existing runners should be replaced with new ones of improved 
design as soon as possible. The next step Is to determine the appropriate 
method for selection of a US. contractor to supply the runners. 

Sackground: Improved design and replacement of the Francis Runners 
invles iour basic components; design, model testing, fabrication and 
supervision of installation. Design and testing together represent
 
only about 10 percent of the total dollar value of the transaction but
 
are at least as critical to the success of the replacement process as
 
fabrication and Installation. From a technical point of view, there is thus 
a clear preference for a iprocurmnt solution which puts the entire transaction 
under the control of a single entity. This preference for a fixed respon. 
sibility "turnkey" arrangement, which his been confirmed by the technical 
experts with whom we have consulted, is, in our judgement, made all the kre 
compelling by the special nature of this project and the need to assure 
maximAu protection of the Egyptian "owner against risk of failure In the 
Intgrity of the design/fabrication/replacement process. (Mditlonal details 
on aeunique technical requirements of this project are provided in the 
attached memorandum.) 

Discusin Only one U.S. firme, Allis-Chalmers$ has the capacity to deig 
ts lute and install Francis Runners. From time to time U.S. compnis 

s
wfth fabrication capacity only, have formed joint ventures with foreign fi 
Wemrhaving the requisite capacity for design and testing of large turbines, 

* 	 such relationships exist, the principle of having a single control points 1 e,
 
a turnkeycontract, would be generally satisfied As 4 practical matter,
 
however, the only joint venture now In effect Involving a U.S. fabricator and 

*foreign designer (Combustion 14 Ineering of the U.S. anW NverIc of France) ws 
only recently formed (June 19B1) to compte In the U.S. imaket and has not-lvlvqiproduced any large turbines for either the U.S. market or for the overseas parketf

* .	 naf: -, @l rqt apcf ii0 ;;i.... 



e4.r factors %Hch need to be considered indetermining the most
 
~bapror1tep~cu enjmetho&Js ----­

(1) Timing - while the entire replacement process will take an estimated 
six years from design to installation of the last runner, the need to 
begin replacement as quickly as possible has been confirmed by !urc,.which 
flods that cracks in the runners are growin; larger end that weldin; is 
b" : oinS non Sir 1time consuming and lsts technically adkouate. gle
 
.surce procurement from Allis-Chalmers, which has already tub-Ai Ito
a
 
proposal to the Egyptian Government, would save apprcxicately 8-10 
months by eliminating the need for development of Specifications, 
preparation and issuance of an IF, bidding, evaluation and award of 
contract. This time saving alone is not considered critical but is in 
important element to be weighed with other factors; 

(2) Foreign-dosi n - the joint venture arrangement described above would 
require a Code 935 waiverl(in the amount of about SS million) to permit 
AID financing of foreign design and testing services. In short, to 
achieve campetition, non-U.S. nationality firms would have to be brought 
into the competition. This foreign participation would be required because 
no U.S. firm other than Allis-Chalvers has the design and testing 
capability for this equipment. Further, because of the relative Importance 
of the design co onent, any turbine produced under such a joint venture 
arrangement would as a practical matter be considered the product of the 
foreign design firm rather than the U.S. fabricator; 

(3) Price- procurement from Allis-Chalmers would require a determination by 
AlInd the 60O of price reasonableness before AID coJld approve final oqard. 
in this respect, Allis-Chalmers has already represented that approximately 
sixty percent of the value of the total transaction would be competitively 
procured from US. subcontractors (primarily the forgings and castings). 

iothe etent that this representation Is accurate, the task of assuring 
price reasonableness is obviously made that much easier. Although SuRec 
In its nreliminary review has Indicated that the 553.0 million price of the 
Alls.Chalmers proposal is higher than prices BuRec has experienced, It is 
clear SuRc has not ade an In-depth review of price. 

(4) Coinliu: inaccordance with Section 620(h) of the Foreign Assistance Act, 
ainyJuV-fTiancing which promotes or assists a Comunist-bloc project calls 
for a special determlnation by the AID Administrator that this cominling 
of assistance is in the best interests of the United States. Financing 
repleemt of the turbine rumrs at the Rusian-built Awan h 
cOstitvtes such a commingling and will therefore require a special 
deteulnation on US, intersts to be served, 

Him:: AID Handbook 11 Chapter 3, Section 2.2.5 states that where, due to 
617r, sip or operational riements, nuessary equipment or materials 

are available frm only one source, comptition Inthe procurement of this
 
eIp sesay be weived and mptiation with a single source authorized by the
 



:r;kcminiseratoV If tte %4%2~Of "- t,;Ucrwoeft *kcedi 

reouima~nts for & fixed 'cswnibilitye turnkey type contract. warp&an s 
single source procurement from-All IsChalmrs the only U.S. firm capable 
of performing all elments of the design/fabicaion/lrePlaC ent process. 
Other factors which lend weight.to this conclusion art the time savings 
tes.oc id with single source procurement and the negative Inplicltions 
of a com;titive ed nvolving.forl gn design and testing. Further review 
of *.he Allis-Chalers price proposal is pecssary. htvever. Upon approval In 
principle of a isiver to neotpiat with a single sourc., the nut step would 
be to have the BuRec review price~factors with AllisChalmers so that a 
threshold decision on price reasonablnesscould be made. rollowing that, 

cooence. hDringproparation of the project papec.by the Cairo mission would 
this t ,ieAID's approval in principle of single source procurment would peit 
the E ptlan Llectricity Athority and Allis-Chalmers to proceed with contract 

occur following authorizationnegotlstions. Cecution of the cotract would 
R& stnd n of the A.D project agreement. Mth respect to comingling, a full 
justification for the required.deteraination will be preoared In conjunction 
with the project paper and presented, for your approval along with the project 
authorization. .*0a 

Reco medstiln: Bsed upon the above rationale and the standards set forth 
IRID ik611, Chapter 3,.foc sIngle source procurement of equipsent', 

It Is recomended that you approve . a.principle a single, source determination
 
by the Government of Egypt to p4mit procurment from Allis-Chalmers, su ject
 

price Is reasonable.
to ConfirMtIon by JuRec that the A16Chalers* proposal 
This would then permit formal egotiationsobetweta 0fOEand Allis-Chalmers to 
begin. Tht finalprice n otiated.1n the contract would again Me reviewed by 
AID and subject to a finding of price reasonableness. 

Disapproved I __, 

Date______________ 

Attachments: • 0, • 

1.* Technical Nmorandums (by 3. .Stepbenton), 9/li/SI 
2. BuRNs eport, 6126/81 .a., . 

Cl JiPawn AA/KWt:SL I d~i 
KIM ft[GeO er 67kesiC/nh

10C/N _A/W :TCArter (sub 
A/ PPtLSwmceor_ NE/flBOower (subs
N [NY19tsw~mrt.. SIR/CN/ iftooper 

a(sub
 
K/PD:UI11sqiggas 9/23/81 IA o NE /D/A ternsr (S(u


NE/PD:SATaubblatt 

. Ng/~/ING:~iab~n Cubs) 

http:otiated.1n
http:papec.by
http:weight.to


b 0 ftPge I1f2 
Urnited States De artment of the Interior 

MAMZ 9ON 04Ma.ON 

So Latin America Street 

Docoobor 191 

-" ClGoodo-C11 
Bng. Abdol Hold M1 Sayyd 

Egyptian Electricity Authority
Natcity
Abbessia 
Cairo 

SubJect: 	 Mimorandia of assistance provided in 
the preparation of contract docuarts 
and"negotiationsnof a ntract for ihe 
Ploilitatliton and Mderniatlon of 
Hydro'turbins at Aswan High Do I er
Station. 

Our Bng. 	 31 &yyad: 
In accordance with the agrement beoom the U.S. ureau of 
Reclamtion (IC) ad UIWCiro dated Dec. , 1981, iHsr 
Gene Rickett and Son Qy hae provided the subject assistance 
.And rec i that the ptin(leci)ci 	 (
enter into the contract sspopse by Allis hoares (AR)
letter of 	Doc. 7, 191, as u revied by revision A dated
Dec. , 191V and eision 3 dated Dec 9, 1961, It Is 
scogniz~d that additional revisions will be necessary as a 

resltofthe meetings with MA and A/C on Dec. 12 and 153 
1961. Hwever w believe the oated cntrct price to be 
reasonable and that the, contract language is equitable to the 
parties and appropriate for the scope of work to be 
accomplished under this contract, At last two of the 
revis ons currently being discussed by the tiating
cinitee, adted, wiincrease the contract prC. This 

iniora d ose Onebasis for Nir -eemnationand
documents our assistance during the ptration of the contract 
doca:ents and the neo lations. A diatt of this mi w itwa 
ien to A on Dec. 9, 1961, to facilitate the Dec. 12 and 13 
meting. A translation of this draft wa distributed to the 
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cinitte on Diec. 12 1981. Any significant differences bettie
that draft and this memoranmu are a result of continuing

negotiations with A/C and changes to the contract documents 
requested at the Dec. 12. 1981,imeting. 

After numerous visits to the Aswn High Do by Allis Chalmers,A/C subitted an unsolicited proposal dated July 19, 1931. A

11310 team visited the' High Dmn August 1981 and

replacemet of the rumoers,

'fNu July 9, 1981, A/C Proposal was received 'by 1131 at a 
meeting In )bshington D.C. on O 27. 1981. The proposal was
reviewed in theuinearing and Rearh Center of 1N In

Denver, Colorado. nd prelimenary comments and questions on the
 were forwarded to AID'S Nshington office and band


by the 3 m to AID'S Cairo office. These
cements were €ontained in the 3330 Assistant Commissioner for
S OgInng, and Reseereb'a memo dated Nov. 13, 19 1 (copy
attchd). The areas of concern expressed in this m have

been ustsfed by the rcended contract papage.
 

ONe Of the major t&sks was to develop appropriate contractlanga. It was Initially felt and later agred by all

pties that the contract languae contained in the proosl
ISS gen1 lly cusistant with international inustry

Patinws deficient in may areas of requlrdcnrc


mligu and I mded practice. 
After examination of contract do ets, from three DIAcontracts yin AID fM ,ingthe tem and both

WwndAID tat the contract foat being Utilized for 
eq M-pea prourement . for the WAiuY6 ,i MI= docents 

er Station, document No. 59.CP4l1 be adapted for thiscontra c. Bth the Oeral Conditions and Secfi& Conditions
hae been modtied to be, consistent: with the 111gb n &Awje&
sdescribed l using the format: of a recently reviwed

&Wd executed contract It w" hoped that the the review proemscould be epedited. NWdificatlons, deletions and additlo are
referred to by the lndexing system used in the huabrsh 

Some concerns ware exprossed by Dr. m1iy31 Sheer over usingthe format of de Srah contract. IWvor It aears thatthe requested changes can be cc lieby minor revisions to
*the contract documents sod the scedle of prices as 

l t 

7.:.+7 :, ,,t: :, ... " , - : .. 7 ,.0 
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General Cments
 

All 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 ot 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 
retained a consulting engineer, 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 precedence to stress the imporatance of the
 
contract schedule and adds additional documents.
 

GC-12 thru 14 - Not applicable since there is no construction 
work in 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 C used Delays - Revisions take the risk from the 
contractor for the owner being able to delay the contractcr's 
rogress for a period of up to 30 days without the contractor 
eing allowed a time extension. The clause as written would 

- A 
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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 completio. 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 Kaieure - Elimiiiates 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 is not included in this contract. 
Reasons for eliminating Provisional stn are given tinder SC-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 inclI ded in this 
contract. The additional equipment that could be used on 
changed work under this contract cannot be forecast. 'llerefore 
equipment rental rates cannot be reasonably set. 

Since any changes to the contract will likely occur in the 
disassembly - rea;sembly stage which i- totally ;utbcontracted, 
the modifications limit!; 
subcontractors, to an 

the prime anid 
admini stration 

intermediate, 
fee of 10t 

if 
on 

any, 
the 

subcontractor%, co.t. 

7hc elimination of the lat parayraph n:ike!; the chainges clatuse 
operatable for both addition!- as well a% dl etions, which isi 
equitable to both partie. 
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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-I 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 currently 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 m2 

laydown space that iscurrently 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 dtinp. 

!h. This subclause ohligate,.; the owner to allow power 
plant employees to work for the contractor or subcontractor and 
requires the owner to make approximately 40 skilled employees 
available to the contractor or iubcontractor. 

SC-7 Liquidated Datlnae; scheduile - The $10,ooo jer calendar 
days per pair o t .anegotiated figure whichFiit'-s represents 
a reaf.onahlt! alllowalnce to t he omlier for each pa ir of units 
being out of *.-ervice longer than the algreed to *.chdlfle. The 
value pt'r day w:l'. dehterinined by cal colat i ng t he co-it of 
replacr:ment ower for the two tri it.; and adjl,'tfed by an1 
evatl.lat il J the po,,'ibi Iity that an addi tion:al two 111nits 
might go out of .;.rvice while thi: pa-sir of unit'; are being 
rehaliltated and by IUJR:IC pr acticir', and Indi-;try st'A6 dard4. 
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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 is 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 indicate 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 security 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 le guaranteed 
by a Bank Guarantee and the U.S. portion of the advance Payment
be guaranteed by a Surety Bond. In the United States a Surety 
Bond guarantee is much cheaper than a Bank Guarantee and 
provides adequate protection to the owner and All) 

SC-17 Provisional S.mi - The clause was deleted since the 
contract-I'lot have a provisional sum. It is recognized 
that additional cmnpensation will be due the contractor because 
of escalation payments (SC-24), Changes (GC-40). Suspensions of 
work ((;C-31), and other contract requirements. An estimate is 
being made of these costs and will be the basis for the 
agrece ent hetween All) and I'D. However since this estimated 
sun will probably be in the order 20-25 million U.S. Dollars, 



ANNEX S 
Page 7 of 29
 

-7­

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 Comnritment 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 Wai'ranty 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 is 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 provides 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 
decision due to the difficulty of adequately defining the site 
work. 

I 

SC-22 Performance Guarantee This clause is standard and
is usually continue -fi7invittion to bidders, as it was in 

the Shoubrah contract. It contains- the savc division between 
pounds and dollars as the other guarantee paragraphs. 

SC-24 Price adjustment for changes in Cost - Tits clause was 
rdded dud to long duration o1 tic 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 

Cr-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/C on 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 docunents 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: 



ANNEX S 
Page 9 of 29
 

-9-


Items to be included in revisions:
 

1. 	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).
 

2. 	Revise GC-15 to eliminate one of the reference to footnote 
(S).
 

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

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

S. 	Revise GC-23 to be consistent with any changes that may be
 
made to SC-2 Insurance Requirements (see #l-Items reqoiring 
a decision by EEA).
 

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

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

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

9. 	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. 

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

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

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

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

2. 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.
 

3. 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 he
 
negotiated with A/C.
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Price Schedule Rationale
 

Item 

I
Model Testing
 
A/C price ......... $392,COO
 
BUREC estimate ...... 300,000
 
Difference of $92000 is considered reasonable upon
 
reconsideration of the unique 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.
 

2 	 Twelve Runners 
A/C 	price ........ $40,262,381
 
BUREC estimate ....40,068,000
 
Difference of $194,981 is less than 0.S% 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.
 

3 	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 $4S2,756 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 imit price of $4 per pound is more 
reasonable.
 

4 	Two Sets of ',,rbine G',tcs 
A/C price ..... $3,760,485 
BURC estimate .3,680,000 
Difference of $80,485 is 2.2%. A/C price is considered 
reasonable. 

N r 
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S 	Temporary Platforms
 
A/C Price ....... $35,000
 
BUREC estimate....30,000
 
A/C price isconsidered appropriate.
 

6 	Twelve Sets of Governor Equipment
 
A/C Price ....... $2,719,478
 
BUREC estimate ...2,800.000
 
A/C price is approximately 41 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. 

7 	 One Engine 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 Eg)pt. 

8 	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.
 

9 Slings 
A/C price ......... $43,794 
IJREC estimate ..... 50,000 
A/C price based on competitive quotes. A/C price Is 
reasonable. 

10 	 Recording lijuipment 
A/C price .......... $236,522
WIJREC es t ima te ...... 120,000 
A/C price hased on competitive quotes for thirty point
recorders. BNREC estimate made without catalogue pricing
data for twenty point recorders. 
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11. 	Scaffolding
 
A/C price ......... $145,167
 
BUREC estimate ...... 20,000
 
A/C price based on competitive quotes to completely
 
scaffold spiral case and spiral case extension (80
 
meters.) Burec estimate was made without catalog pricing
 
data for scaffolding only 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.
 

12 	 Coal Tar Epoxy 
A/C price ......... $87,453 
BIIREC estimate ...... 30,000 
BUREC estim.ate is based on 6 mil paint thickness whereas 

A/C price is based on 16 mil paint thickness. For 16 mil 
adjust up to $80000. A/Cthickness NURFC estimate would 


price is based on competitive quotes and is considered
 
each 8 mils thick are required.appropriate. Two coats, 

be 	 don- before or after the turbine runnerPainting will 
replacement to shorten the t:mner replacement schedule by 
12 months. 

13 	Training (M.S.)
 
A/C price ..... $118,411
 
BUREC estimte .. 90,000
 
A/C price is approximately 201 greater than BUREC estimate,
 
but the price is considered reasonable after a detail
 
review of the scope of services.
 

14A Mobilization
 
A/C price ......... $529,032
 

BUREC estimate ..... 300,000
 
BJUr-C har reviewed itnnized list of costs for mobilizing 
and demobilizing A/C personnel and costs are appropriate. 

14B 	Technical I)irection 
A/C price ....... $5,346,000
 
IREC est imate . 5,800,000
 
IJR.C estimoate ll on bid
i ba.i-ed 1978 price for Hoover 
Powerplant of $367 per day t..calated :at 10 per year. 

i; 88 day 11,H180 (lay5 ccxlpared toIIJREC estimatce $IA 1#r for 
$450 per day for the A/C price, IMJUIC estimate includes 
the Egyptian Pound per dinim 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 HIADPS
 
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.
 
BIIUREC estimate .. 7,000,000 L.E. 

Small difference partially reflected by A/C assuming technical 
direction of subcontractiors work force.
 

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

Total local Currency Cost 

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

Local currency cost are on a cost plus fixed fee basis for the 
subcontractor plu; a fixed managpenent fee for A/C. The A/C fee 
was negotiated to approximately 31 of the subcontractors 
reimburseable co-ts plus fixed fee. The actual reimburseable 
costs to the subcontractor were estimated by assuming a current 
cost of 8,000,000..E. escalated at 121 per year to the time. 
that each portion of the work would actually be accomplished.
This fixed fee for A/C i - comlparab l,' to the fees paid 
const ruct ion manage(ment fi rm,; for simi lar work. 1The 
subcontractor'-, fixed fee was- negotiated on the ba i.; of 
approxintely 1 ', of the actual e-timnated reimbtr,-aale co1tr. 
Consi deration was1 gI.ive) during the r,.gotiationi on f thi s fee to 
the fact that incentatIVe.iart giVetn to both s.;llaried and 
hourly -mtployse'i that will not be cons i d c'd reimburseaitle and 
imist 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,
 

Sannie 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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Blind to: Chief, Division of Foreign Activities 
. 

FAXOGRAI4 
E&R Center, Denver

INREPLY
 
REFER TO: 0-251
 

330.-


Office of Project Development

Attn Mr. Taubenblatt 
Bureau for N4ear East
Agency for International Developm~ent
International Dopox.tCoeaknAgency
Washington D.C. 20523
 
Re Allis-Chalmiers Proposal for Furnishing Replacegient.Turbine .1unners
 
for Egypt's Aswan High Dam
 

Our copillnts on the Allis-Chalpiors proposal are as folloo-s:
 
SECTION I
 

Obtaining the efficiency and power outputs irndicptcd on the
 
curves is realistic.
 
The spocific speed at 62m, 
 full gat3 is 66.6 ft-U1P wheich Isequal to the value giv-tn by tho fomrula,n5s 950/ 11 
SECTION 2-Mlaterials, Services, Prices 
We pecomd ali lanu*1.krazn retitingwgearin rinev be furnisliqz'e

wit th t nstoau of scainios: stool vsaarin rInos.rune, Iom

We assume the stationu-/ wosrin rfn~s are stfliflezs,Soverifirthisasurx-t', Aset of spares snould also ju
provldeu.
 

Wo atsw' itim 15, lower Veto stfl ials, rtforo. to the soilWherdt he nat@ sttm voenuto-atel the head cover, if not, thoseseals shoufd Wprovidd 

NVN 
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* 	 1~7 r.ai n 4*haft 1'~ hju Id include 1011 rings n 
..... .ts r ... s:-510 . ... and 

I<tn~19, phite steeql rlft t,,i~n srt, snould ei thor e 
--sit1less-or,-have a~lr-s talnless- overlaynthe-eri3n 

Will itbe neccssary to rojplace dowelIs and/or bolts for the
turbine shaft sgcal and bearinjadfrtognrtrsl

plates? ~ .. ~ado h eeaosl
 

A set of spara wicket gate stom bushings should be provided
 
*with the first runner, ifspares are not already available.
 

* Aboring m~achine for boring stationary wearing rings and a 
boring rachine for line boring the wicke~t gate &ten bearings
 

,.. -;should be provideod, ifnot already available at the Aswan
 

The Cqtaber 31, O1t1 4ttu, ;aCri''i tm Wv'ch 0.%quitid prices 
are valid ist Lo extcgr. 

Item 4.2, coitrpct for field irwrvimo do'ls rot iaidicate that'
 
itis a firm price, but ittn 4.3. corntract price which includer 
field service isstated as a fira price. Ifthe field strvie 

0 rnan-yesrs arc greator or 1035, than the 12 pman-years indicatod,
will an adJustmert be made? t 

The quoted cost w.,ich calculctos to$53pr i.,ndyis h 
...........tO curron estatcd costs of $583. This firure s
 

0 especially high iftne Egyptiais are furnishing housing. 

Material for renair of cavitation da~i.qe of facing Olates and 
S . wicket gates should bo furnished by Allis-Cnalm rs, 

SECTIONl 3 - Coc, rcial Term and Conditions
 

~~Page k,I :ii:-hl

Pae oItom 10.l - The r.'xii= liab'ility lim'it of 6 percent of 
contract price Istoo low. Ten porcent of the contr3ct price#
Uwhich is tho a-jount of th-j perfovmanco bend in Item 7.0 Is a mr 

lb appropriatc flure1 p Page 27t Itom 16.2 - Dces wothor toioorary accormaliono Includa 

housing? 1lso, see ccot rt In Stction 2 Item 4.2 regarding 
field servicocost.
 

Page 35, Item 23, Lftquidatod Danagoas - The darplass5 ai writtans
 
are merely a token and do not provida rucl rotivation to porfori
the work expeditiously. Since the arc liquicated damagit ratisr 

AVA1LABL OEU~BEST. - +++ N++ ++ + 
.++ 	 U- -* -+ - ­

-L\'1 0 
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than a PealtY itShOuld L- 3$-Ad on an actual Capacity or Powell 
loss tO V1e l 4r SVOeor werik Isapplied to thetotal of unrinisrat ,ark, it's 1I~l to motivate the con­
-strictnn: ts por tVon Of pro - 5 prcent of t !
cot,­

_..... ontract price If the 120CO rr week is apliod to each inploe±t__________
~Unittf~i~i r ci s a ?Tin. price tne cost to

A1is- rval Irs Is Wi7O, r'r 0 for cacn ,at of 2.Inc-imcleth
uni. s 

-THs 
 fi;ure itises..l-- Iated fild servicecsr costs alon
wit) the U000 per wpek lieui ated diages. 

It would be desiru.blo to include a bonus for an early finish.

If the field service cost Is not a fsml tem, perhaps Allis-Chal 'rs

could receive one-half of the unused field service costs as a bcius. 

Page 44, Iten 30.0, Turns of Payment - In general, Allis-Chalmes 
has written this portion of tni proposal so that 80 percent of lie 
contract value for equid.eoit and testing Is paid for elapsea tif eintervals rategr than portion of work coelted. With the takerliquidated damigos, this trr~nar.,ent could provide ciotivation U 
string out tna contract, 

Payment should be based on wiork completed. The 5 percent of coto, 
tract price as startup montsis reasonable, but the remainder aL 
the value of Equiment and tetting should be paid for cefined w k 
progress, &.g. model test co ;letod, runnoers deliverec. 

Page 52, Ite 36, Liability This Iten st3tes that Allis-Chal.rs 
isnot responsible for loss of revenue. Isthis summcnt in
conflict with liquidLd darages? Liquidated damages' vin purrose
is to cover th owner's revenue losses caused by the contractorls 
failure to parford. 

SECTION 4 -Guarantees 
Page 2,Itop 1.0 - The woaning of the tam~ "Full Load" and 11(iOC4)"

in the first column of the table Isunclear.
 

Page 3. Item 1.3 continued -The sign. values listed are, for V''
 higher heads, considaribly less than the raquired igmqa value of
0.212 obtained frol our Moe~ograoh 20. uick Fisher ofVAilis-Chal?.lrs

said taoir perfor~tmnce guaranLos are baised on existing r'odals

nearly idontical, o the ru~rnear they plan to build for Aswan, 

/ Page 4, Item 2.0, Cavitation Ouarant2e - 7he Allis-Chalmers juarintee

not to exceed 1.25 .rars pcr hour, is about one-fourtn tue value
 
that USSR specliie
 
Even though AllisuChatc~qrs i3very confident of their Ability t(r
 

......... 
 .
 BEST AVAILAB LDOCVMZHT:,4 4======
444 ======== 4: 4 :: 

http:Allis-Chal.rs


PageV4Ist paragraph.- The following should be added: 

Index tests will bi perforned on the prototype$ 

-------l Tochn ca1-77.con .......SECT Ii- ---


Page 3l Item 1.0, Gcnqral The draft tube cone insert shOuld b
 
stainless or have a 3rnstainless overlay to protect the uppor

0.3mi of cone from cavitation.
 

S oth operation should be defined. See attached graph, Allowaile 
Vibration Amplitudes for Transient Operation for Hydraulic Turbines 
and Pumps,
 

Page 5,Item 3.0, Runner Construction -As stated inSectio~n2
 
we recomnd Aluminu Bronze wearing ringos. 

Surface finishes should be as follows: 

* Outside finish 0.0060=1Mms 
Water Passages


Upper two-thirds 0.0:0
 
Lower one-third 0.0315
 

Wearing rings
Clearance surfaces 0.0015 
All other 0.0030
 

The welded runner cone should be the same stainless material as
 
the, runner. The welded rusiner cone should allow the runner to 
be coupled or uncoupled from the shaft without removing the con !. 

Static balance of the runner should be within qualit G6.3 of 
International Standard-ISO 1940, Balance Quality of Laing Ri~1d 
Bodies. No eccentric cuts exposed to water will be allowed for 
balancing.,* 

Page 13, Itomt 7,Runner Analysis -For normal conditions, the stresses 
should not exceed 1/3 tielJ or 1/5 of ultimate tensile strannth. 
Instead of the 1/4 ofuTS listod. According to Allis-Chalswors' cal­
culations, they do not exceed the 1/3 YS or 1/5 UT'S for normal 
conditions. The 2/3 of yield stress criteria Is acceptable for abnomu 
conditions. 

SECTION 6 - Turbine flodel and 1n1odiel Tests 

As mentioned In Section 4,Guarantees, the lropos~l does not address 
the situation of tne &icdol not acting the guarantees. 
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p i 4 !) ii44 
Page 5, t 4.0,hn,Test rinrt - A prarirphd Pr, should be adeed,Parv rap," "1"vojd rtcrY itcs't ate torques over the range. of gate openin~s ana ?ieads, 

4SECTI0-1 7 tanufactureM and Installation
 

Pae2,I , ­Dn.s Ali-hlessoudpriiaei
 

obtu1ning field dirolisions.
 
Drawing No. 6-30520, Schedule - Itisour opinion that installation

of runnors for the first two units should start about 4 months
earlier, as tho "learnintg-training. process on the first two units

will cause these units to take' longer for disassembly and installa­
tion than subsequent units.' Also, early taar~lovn would dl sclosr,
 

' worn or darnage parts that would have to be replaced prior to
assembly.
 

Page 5, 0isas: -;bly - tCatore di^.,sseribly, asureirments should be
 
nieri+ seal cgntirs,+ taken of the -lr l r.i and and rurouts, lnecessary, 0~ 0.aor. ne ti. 0ha cx1stinj in-,1.Ujltion o'ill all wreassembly of tne":its in~ n'cordanca 00t ,!;A standird '.1972. If thmQ a~istin4,, inslillation'dols not lo ~~eby.~

accordance wiih ti-te %,UIA stdndard, th2 Engineir will retcr.--1nowhether reassorly will be oone within the existing li mits or

corrective modifications will ba iade before reasserbly. 
Where possible the unit will be reasserbled according to the *,'r-A

standard. 

Allis-Chalners Price Justification
 
Aswan Runners
 

1. "One Time Cost" of $2,600,303 is considerable highor than we ,uld
expect. This itae needs further review, 

2. Bass price for runners (1981 prices) of $32,000,000 appears to be 

3. We would profor a curren~t price with escalation clause. 
4. Transporting to laltisvro from York sees high. Allis-Chalmers 
promised to try for other bids,
 

5. Cost of field servicos seems high: 

$583/mnf-day curront ostirated 
$948/mn-day fired, Allis-Chalmers costs 

++++: ++ +f + i...0 , :: + + + ; + : + , +: : ; +++++ +++++ +: +:+:+++:: ++ ++: +::+. + + 

BEST AALBEDOCUJMVENT
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GENlERAL COMZ1ETS 

In Section 3, page 34, Allis-Chalmers states that the owner will
 
furnish labor, matrarlh, electricity, fuel, and water for tasting of 

i tthiI --- lsuplsta t1onbut-there'-Is-no-di scusson astowho-wi 11sUP 
service electricity, water, and air during disasscnbly and assei1"i 
of the units. What kind of station service facilities are available 
at the plant? 

Also, how will scheduling for the use of the plant cranes, storage areas, 
and station service facilities be determined ifthe work Allis-Chalmers 
is directing conflicts with other O&M work in the plant? 

We need general arrangerent drawings of the plant, detail drawings if 
the turbine and generator, and information regarding normal, raxiri, 
and minimum head and talwater elevations. Also, schematics of th, 
main unit auxiliaries would be useful. 

It would be worth checking if the existing governor servo-systcn I,; 
adequate. The increased flow at the maximum head willIncrease tb . 
wicket gate torque about 25 percent. Typically, servo-systcns are 
sufficiently over dcs1ii.d that this amount of Incroase In torque i ould 
not be a problem; however, not all servo-systems have this much su plus
capacity. 

Vtssta
 

BURECERC DVR
 

4- i ­
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ENGINEERING AND RESEARCH CENTER 
BUIL~NG 6. ~0 BOX25(K37I
BUIDIG 7.DENVER FEDERAL CENTER

DENVER, C0LOQJO 80225 
Mr. John P. Hunt 	 Jantary 6, 1982
Project Officer 

American Embassy t 	 H
Cairo, A.R.E. 

Subject: 	 Replacement and/or Upgrading of
Associated Plant Auxiliaries and 
Control System at Aswan High-Dam 

Dear Mr. Hut~nt; 

EEA has Identified the need to replace the following

electrical equipment at the Aswan High Dam: (1) fourteen

obsolete M00V air-blast circuit breakers; (2) fourteen
obsolete and underrated, 132-KV air-blast circuit breakers; (3)
obsolete 	 and slow operating generator, overall nnd 500KV busdifferential relaying, and (4) obsolete and inoperable

instruments and control devices. If approved as part of theFrancis runner replacement project, USAIO would plan for aseprate competitive procurement of the above replacementelectrical equipment, with installation to be coordinated with
the replacement of the runners as required.
 

My trip to Cairo and A3wan, Egypt, was requested by USAID 
so that I (Pight "review and recommend as to the need forreplacement and/or up~grading of associated plant auxiliariesand control systems to Include but not he limited, to majorcircuit breakers, relays and monitoring control systems."
 

The following Preliminary Report identifies the circuitbreaker, relay and control instrument replacement and/orpgading required to provide for improved reliability. Theappraisal grade cost estimates and delivery schedules have beenprepared 	 bythe BKEC Power System Section In response to thedetailed 	 specifications developed with the assistance of EEA
engineers, 

A Final Report will be submitted to USAtO/Calro In mid
Janaary 

Sincerely 	yours, 

W.P.Roemish, P.E.
 
Head Power System Section
 

1 4 . LI,<I 
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PRELIMINARY REPORT ON REPLACEMENT OF ELECTRICAL EQUIPMENT
 
AT ASWAN HIGH DAM
 

W.R. 	Roemish
 
Head, Power System Section
 
Bureau of Reclamation
 
OFC, Denver, CO
 

I. EEA Priorities
 

A. 	 Furnish eighteen 500KV breakers (1a for High Dam and 4 for 
Nag-Hammadi) plus spare parts for 5 breakers. 

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

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

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

E. 	 Install new control boards In 132KV control room. Include
 
control boards for 16 terminals of 132KV line protection

and instrumentation (8 terminals at High Din, 8 terminals 
at remote stations). Replace Instrument parel-.; on central 
control room desk consoles.
 

F. 	 Replace 12 generator control centers (12 cntrol boards 
each) and 4 block control centers (7 control noadr. each). 

EEA rersmsts following training: 

On brenkers: 	 4 engrinters and 4 techpiclanw ,ilftloye ilt i4iHth
Dam, and 2 engineers and 2 tectrnrin efrploye 
it Nag-Hammad, for 3 months. 
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II. Gideline
 PaAID 


.3 " conos/perRo paetini 4ode
rmentin nizaineerorsan, 
B.lneo elyin atHigemoe is t be rep aed unds 

C. nlyfor c .msuppiersn 'of replacement equipment wil be 

III. BsoUSAID GuidelinespuInth oiebyEA 
A.Olyoxst electrical euipme*n7at atMe ihm isto be 

linereyn pats Hih Am aiuless
6.be oo sbreplacedht ocomptigbaerno-Ad-uded.a e rEotnteraksaeo 
.. .*-.. . ~ oni typer arplemet inreakerno n ger m~oanuacurd 

On Pars. superno repilaemEniteipnl
brekrae
 
to1 curetered.l Itrrptn
consids 

ratise onhtelSA tudeline truisiione bpEradn
88,004td ia consbrEKerm ulnnido commere 0e

00Wcon orayHge a aM breramwes 

*~~ A.g Alwt e5outee plufste rqeesineOK breakers EA 
exsgbreakers h reaksreln ofaavrieocured.aysing
20.-sadtypenailas brwekr noo lanactodonger5 

ae aviaeSpare p0ants bot delistin rakersn awavenAMdeciate contiuoust crkrn n faulot iterp
SoAltns ecsteng Studyeaes tta of uftrnsisinspgaing 

Hepaceen of an132KV breakers, OU~tdnmedishOi SwsEA~ParoEngneein Bechtel) Reprt coui'd replacement of 

fou OW~OOV wih astr (-cyleH1 inebreker 
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these breakers based on a 1986 fault <study with additional 
generation in service at Aswan Dem. Existing' breakers are
of .a Russian type air-blest breaker no logr
manufactuedr-Spare parts-are-,not7-evailable,­

7< C. All twelve eitn~ migerao/uliary generator 
Scontrol centers (1 control boards each) . Existing

electromechanical .type protective relays, mTanuJal 
synchronizing equipment, auxiliary relays -and obsolete
 
instrumentation to be replaced with new modern devices
 

- mounted on new boards. 

0. All four existing Block control centers (7 control boards 
each). Existing electromechanical type protective relays,
autosynchronizing equipment, auxiliary relays and obsolete 

-instrumtentation to be replaced -with new modern devices 
mounted on new boards. 

E. Two existing sets of 500V bus bar differential relays.
New static high-impedance type differential relays moun ed 
on new panels to be furnished. 

F'. Two existing sets of 132KV bus bar differential relays and 
all existing protective relays and Instrumentation 

-withassociated two-ototransformer -banks and 15.75KV
circuits to station service equipment. New modern devices 
mted on new panels for installation in the 132KV control 

room to be fumilstWO.
 

Existing problems with instrumentation: (1) large errors in

mabors of meters (2) Inoperative recording tp 

-instrments anwd (35 improper ftInciring at Indicat ng
motors due 14contamination of oil-durping system. 

0. The existing central control room desk console Instrument 

He The existinig four 4.KV station service control -center 

Welt (d pinhls of reloys/instruments per center). 
* I. tfe 9X18tn AC and 00 unhielded control cable which must 

Wi tepla0ed to aCCOMadate new static type -devices, 

-e. lti at $in for ost estimating awoss only:' 
-M-0 O0o LFiresNo, 1 Ocpper conductorcae 
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Pae 6 t 29J. Three batteries and three charespu 0saeclsDischarging system. 	 agr ls3 pr e
 

IV. Appraisal-grade cost estimates for~ delivery of- following..--' --eectrca-euiment-to Alexandria--Egypt: 

A. 	 Fourteen M00V breakers $ 5,000,000 

B. 	Spare parts for 500KV breakers $ 60,000 

C. 	 Ten 132KV breakers $ 700,000 

D. 	 Spare parts for 132KV breakers $ 20,000 
E. 	Twelve main genetator/auxiliezy


generator control centers (12
boards each) plus EEA requested 
spare devices $ 2,400,000 

F. 	Four Block control centers
 
(7boards each) Plus ESA
requested spare devices 	 S 280,000 

G. 	Two sets of 500KV bus bar
differential relays mounted 
new panels 	

on 
$ 	 15,000 

H. 	Two sets of 132KV bus bar
 
differential relays and protective

relays/instruments associated

with two autotransformer banks and
 
lS,7(V- circuits to station service 
system, mounted on new panels,

ulUs EEA requested spare devices $ 45,000 

1. 	New Instruent panels for central 
control room desk consoles $ 300,000 

I. 	New boirds for four 6.3KV stationSerVLIc Center panels 	 $ 290,00 
R.S 	km of shielded 19-wire No.

Awn capper conductor cable 
10 

$ 110,000 
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L ~. 	 The batre/cagr and 

discharging system plus 30 
spar cells~zI~carr and 000 

Me' Total cost of above 	 equipme~nt~ 
(A -	 L) 'S9 59500 

N. 	 Power system stabilizers $ 280,000 

(Note: EEA has contract with Siemens to replace existing
excitation system mercury arc rectifier equipment with ne 
SCR's.) 

0. 	 Allowance for unlisted items $ 905,000 
P. 	 Continigencies $2,2200
 

Total $30000
 

V. 	Estimated Equipmet Deliver times Ap raisal-orude Installation 

irzement ror Preparation of Soeci iations 

A. Estimated Equipment 	Delivery Times: 

1. 	 For fourteen 500KV and ten 
132P.1/breakers 	 365 days 

2. 	 For control boards, panels,

shield cable and batteries/

chargers, etc. Identified in 
IV (E--L) 	 500 days 

B. 	 Eatimated Cost of Services of 
Erecting engineer 

1. 	 rar Instullation of 
taurteen 500K breakers 
Gnd ten~ 132KV breakers $ 51000/B(R
total 	gait of circuit 
breaker installation $ 120,000 

Pd or control,~'tInstallation 
boards$ panels, shielded
cablo, 	 batterles/chargerst 
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bater installation">NNN 
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Forte 50KrakrNn 
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Ned-on7326rdays--to 
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Total_cost installation 529ON 

*1. 

C. Estimated Apostalfradein Cot 
tof incldtrlaol(US dollr dequmlet 

Ouen breakers ier and 
4techin s for Ireakek $1,000000 

s.hniele abistenateion: 
4 enaginers etcd ideniids 
for 2(eks)
Total cost trintallationa 

$10000 

0. Estim'ated Const oTRaiing (not 
p1 nreaes4enierad 

Is troerhnii r ins1 ee4$00 
2. On belasdinstiedentatn , 

1. *reaan' specifcliong0 

single-lire wiring and 
softetic2grams800 M 

~jNP4~4NN~400V 
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VI. Potential US Suppliers of Breakers:
 

A. 500KV SF-6 Puffer, live tank design:
 

High Voltage Breakers, Inc.
 
Westinghouse Corporaticn
 
Gould Brown Boveri
 
Siemens-Al l is
 

B. 132KV SF-6 Puffer, Dead Tank Design: 

Westinghouse Electric COrp.
 
Gould Brown Boveri
 
McGraw Ediscn
 
Si emens-Allis
 

Note: 	 Compliance of these surpliecs with USAID
 
Procurement Requirement ffxjst he determined.
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