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A.

EXECUTIVE SUMMARY

THE USAID POWER SECTOR PROGRAM

With the initiation of U.S. assistance to Egqypt during the
1970's, it was recognized that activities to support the
expansion and rehabilitation of the power sector would represent
an important part of the USAID program. Indeed since 1975 USAID
has provided over $1.0 billion to support nine projects and
significant cammdity import activities. .

The initial USAID projects were designed to help rehabilitate
and expand the power sector infrastructure, parts of which were
damaged or deteriorated following periods of conflict with
Israel. Subsequent power sector projects focussed more on
introducing new technologies and procedures. In recent years,
as a part of the Mission's overall enerqgy sector program, USAID
has engaged in a dialogue with the GOE on the need to reduce the
implicit subsidies for electricity users by recovering the
opportunity cost of the fuel used in the power generating
plants. In furtherance of this dialogue, the Mission has
decided not to finance any additional improvements in the power
sector (rehabilitation or new generation) in the absence of
significant electricity price increases.

PURPOSE AND METHODOLOGY

The purpose of the Electricity Program Evaluation is to examine
the effects and impacts of past USAID assistance to the electric
power sector and to identify lessons learned that can improve
the efficiency and effectiveness of future assistance, if any,
to the sector. The purpose of this paper is to present the
results of the in-house DR/ID review of the USAID-assisted
projects in the electricity sector and constitutes the first
part of the evaluation exercise (per Cairo 9309). The second
part of the exercise, an examination of the sector-wide economic
issues of electricity pricing and an assessment of USAID's
policy dialogue in this sector, will be campleted by USAID/PPP.

In reviewing the power sector activities DR/ID utilized a number
of information sources. Most important was the personal
knowledge and experience of the DR/ID project officers, many of
whan have worked directly on individual USAID projects for
periods ranging between three to six years. Some of these
officers were even involved during the early phases of power
sector projects approved by USAID in 1975.
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c.

The official USAID historical record of power sector projects
was extensively reviewed., This included a review of all
relevant project papers, Action Memos, Audit Reports, programing
documents (e.g. CDSS), etc. DR/ID officers also relied upon
personal field observations and information obtained from
contractors and EEA during meetings and site visits and from
reqgular reports.

MAJOR PINDINGS AND CONCLUSIONS

DR/ID has found that overall, the USAID power sector projects
are achieving their intended objectives. Those activities which
have been completed appear to have been successful and to have
benefited all incame groaups in Egypt. These activities also
appear to have had a significant impact on sustaining and
supporting the growth of Eqypt's economy and have not added an
economic burden. Based on a review of those project activities
which are still in progress, there appears to be no reason to
believe that ongoing or future AID activities in this sector
will not also achieve their intended objectives and be equally
successful.

Implementation of many of the power sector projects has suffered
fraom serious difficulties relating to the procurement uf
essential goods and services. While steps have already been
taken to permit the successful implementation of all USAID power
sector projects, there are two issues remaining for which USAID
management assistance may be requested:

- Under the National Energy Control Center Project the Mission
will need to continue to encourage full utilization of the
project financed systems in order to maximize the intended
econamic benefits,

- Under the Aswan High Dam Runner Replacement Project, USAID
will need to encourage the GOE to locate assured sources of
funding to carry-out all necessary rehabilitation activities.

LESSONS LEARNED

Several important lessons have been learned during the
implementation of the USAID power sector program which may be
useful to consider when designing similar projects.

'
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USAID's initial efforts in this sector were designed to
address Eqypt's immediate needs for reconstruction and
expansion. These initial efforts essentially consisted of
equipment transfers with minimal intraoduction of new
technologies and procedures. As a result, no major
implementation problems were encountered.

More recent USAID financed activities have focused on the
longer-term development and policy dialog issues. These
activities have attempted to introduce new technologies, to
change management philosophies and procedures and to change
GOE pricing policies. Implementing such activities in any
developing country. is clearly not easy since it entails
moving from the known and comfortable position to the
unknown and depends upon the critical but uncertain support
and involvement of key host government implementing
officials. Accordingly, the Mission should anticipate that
problems will be encountered which inhibit the timely
carrying out of such activities. Such problems can be
solved only by a long term intensified educational process
at a number of levels.

An important threshold decision in the design of a
procurement plan for a power generating facility is the
contracting method to be utilized for the equipment
procurement and site construction. ‘Where the equipment is
to be installed on a ®unitized” basis (e.g. the equipment
provided, such as a gas turbine, is essentially a standard
package) a turnkey contracting method may be the most
effective. Using such an approach can sametimes simplify
implementation by minimizing the need for many critical
decisions on the part of the host government once the
contract is effective.

Where a custamized product is to be procured, a significant
amunt of owner control during implementation may be
necessary to assure that the equipment meets specifications
with sufficient safety factors and overload
characteristics. In such circumstances it might be
advisable to have a oconsultant (as the owner's
representative) provide the detail design and specifications
and proceed either on a turnkey basis with a single
contractor or divide the project into a number of
procurements. When there are multiple procurements the
consultant would prepare the procurement documents and cost

estimates, evaluate the bids, assist in negotiation of

contracts, monitor contracts, supervise constriction and
monitor performance tests.
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Studies for proposed new power plants should identify the
optimal and ultimate capacity of a plant that ocould be
installed at the site. AID shauld not finance the
development of any other site until plans for the full
exploitation of the originally financed aite are being
implemented (within the limitations permitted by system
security - i.e, the overall grouping of power units and the
risks associated with a potentially large localized system
failure). 1IFB's and oontracting documentation for new
generation facilities should include an options clause with
agreed to pricing formulas for the procurement of additional
units needed to fill the site fram the same suppliers.

The development of an electrical utility often involves the
use of the latest, most sophisticated solution or involves
the selection of one solution approach out of number of
feasible proposals with varying degrees of camplexity. In
such situations, the procurement should probably be
carried-out following procedures for the solicitation of
proposals rather than trying to develop equipment
specifications and IFB's for systems utilizing technologies
which are rapidly changing. Furthermore, when the equipment
being procured is known to be subject to a great deal of
technological change, the systems procurement plan should
include the procurement of a sufficient amaunt of spare
parts to provide for the specified operation of the system
over the normal expected life of the equipment,

For large power plants the methodology used for the .Shoubrah
El Kheima project offers a useful model for effective
consultant and owner involvement and control over the
day-to-day construction decisions and such key project
factors as design, safety, qualification of construction
contractors and suppliers, etc. Implementation of the
Shoubrah El1 Kheima Power Plant project has benefited fram
the use of a strong oonsultant group and a host country
management team staffed with motivated people and supported
by relatively timely GOE decisions. The result is a high
quality, reasonable cost product.
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6. The long-term develomrent of electrical distribution systems

is an extremely difficult process. Changing the technical
philosophies and procedures needed for an effective and
efficient distribution gystem often means changing the
philosophies of host country officials regarding econamies,
system standards arnd organizational practices. Purthermore,
in order for a distribution project to be successful in
Eqypt, the authorities and responsibilities of the GOE
implementing institution mst be specific and- adequate to
carry-out the project. Since a project to improve
distribution systems in Eqypt entails developing
institutioral capability, it is suggested that projects be
for a specific distribution campany. The development of a
distribution system is a dynamic process and requires a
great deal of detai led monitoring and frequent
engineering/implementation adjustments. Finally,
implementing a project with several host country
institutions (which always lack sufficient coordination)
simultaneously in several geographically widespread areas,
is extremely difficult and campletion is unlikely, if ever,
to be realized in a timely manner. While there can be an
overall plan for developing Eqypt's distribution systems,
such a plan can only be implemented according to its
individual systems.
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Reviev of USAID Rlectricity
Sector Projects

I. The USAID Electricigx Sector Project Portfaolio:

Since 1975 AID has authorized over $1.0 billion for the
expansion and rehabilitation of the Egypt's power supply and
distribution systems*. About $916 million has benx; obligated
to-date to finance the foreign exchange costs associated with
nine projects (Table 1). The local currency for these projects
has been provided by the GOE and, on the average, represents
about 308 of total project costs. Two projects (Canal Cities
Distribution and Helwan/Talkha Gas Turbines) with a cambined
cost of $97 million have been completed. The existing $265
million pipeline includes $179 million obligated since May 1984
to support six ongoing projects.

An additional $180 million in assistance has been provided
through the USAID Commodity Import Program (CIP) to provide the
following equipment:

- Electrical equipment and supplies, e.g., cables, circuit
breakers, distribution boxes, etc.

- Support equipment, e.q., cranes, pickup trucks, etc.

- Hydro and gas turbines and diesel generators

- Spare parts for gas turbines and diesel units

- Condenser tubes

While in recent years the funding for the AID-financed projects
has been linked to GOE actions to reduce subsidies for the fuel

used to generate electricity, the CIP resources have not been
linked to tariff reform.

*  During the mid 1960's and early 1970's AID provided funding
for the turnkey construction of four 87.5 MW steam turbine
generating units at Cairo West (350 MW) which nearly
doubled the generating capacity then in service.



Table 1
USAID/BGYPT ELECTRICITY SECTCR
PROJECT PORTPOLIO, 1975-86/1

ORIGINAL DISBURSEMENT

TOTAL OBLIGATIONS AGREEMENT AS OF
’ROJECT §/TITLE AUTHORIZATION (THRU FY 1986) DATE 12/31/86 PACD
(¢ 000's) ($ 000's) ($000°s)

JO01 Electric Power .

Distribution $ 30,000 $ 29,834 5/75 $29,834 6/80
JO08 Helwan-Talkha

Gas Turbine 69,000 67,307 7/76 67,299 12/80
JO0S Ismailia Thermal

Power Plant 250,000 250,000 5/76 231,442 10/87
J023 National Energy .

Control Center 43,500 43,500 9/76 41,599 7/87
0030 Shoubrah Thermal

Power Plant 263,000 263,000 8/79 192,698 6/89
0033 Urban Electric

Distribution 97,200 97,200 9/77 53,951 9,89
0160 Aswan High Dam

Rehabilitation

and Modernization 100,000 100,000 4/82 51,464 7/90
0196 Talkha Cambined 65,000 65,000 8/86 — 8/89

Cycle

TOTAL PROJECT OBLIGATIONS TO DATE  $915,841

/1 Non-project assistance not shown.



A. Electricity Power Distribution Project (Pro No, 263-0001!:

This project was closed out in 1981. The Grant Agreement was
signed on May 28, 1975 and provided $30 million for the
reconstruction of power distribution systems in the cities of
Port Said, Ismailia and Suez. The project was designed to
directly deal with the damage to the canal cities distribution
Systems caused during the October 1973 conflict and the lack of
maintenance during the period of the conflict and the withdrawal
of the Israel troops fram the Suez Canal area. The Project
Grant financed the foreign exchange costs of required electrical
distribution equipment and materials. This grant also finance
the required architect/engineer services for the preparation of
equipment specifications and bid documents and assistance in bid
evaluations and contract awards for procurement of the equipment
and materials,

The project met its objective of quickly providing materials and
equipment for the reconstruction of the power distribution
systems in the three Canal cities. Utilizing equipment and
material lists prepared by the EEA, camodities were procured
through competitive bidding and were made available for
installation in these three cities within 24 months fraom project
inception. The equipment was supplied under host country
contracts with twelve U.S. firms. Installation was campleted by
three public sector firms (i.e. Kahramica, Hydelco and Eleject)
under contracts to EEA. The equipment and materials have been
installed to rehabilitate the distribution systems in the Canal
area. While some sizes of cable were supplied that could not be
utilized *, surpluses of cable in some sizes and deficiencies in
other sizes is to be expected in a project conceived and
implemented on an expedited basis with material requirements
subject to change as distribution plans evolved. Clearly the
intent was not to provide all of the materials to reconstruct
the distribution systems but to provide a major equipment and
material input.

* As a result of USAID monitoring, certain quantities of cable were
identified as not needed under the project. Subsequently EEA
requested and USAID approved the transfer of these stocks of cable
to AID Project 263-0033, Urban Electric Distribution, to be used in
the rehabilitation and expansion of distribution systems in Cairo,
Alexandria, Beni Suef and Shebin E1 Ram.



B.

As noted in the Project Campletion Report, prepared in October
1981, future AID prolects for distribution development, should
place attention on dealing effectively with the inberently
volatile planning requirements, Distribution system
rehabilitation and expansion is subject to constant
mcdification, revision and redefinition. The requirements of a
distribution system are continually changing and longer-term
system planning of distribution cystems does not provide the
precise and well defined project traditionally financed by AID.
Distribution planning is a dynamic process which is always
changing and long range detailed planning is not possible. In
addition, to effectively meet the needs of a distribution system
at a particular point in time, an inventory of critical
materials must be maintained in cauntry.

It was also noted in the Project Campletion Report that proper
monitoring of the construction/installation of Jdistribution
facilities requires more frequent field monitoring.

Conclusion:

This project has achieved the intended purpose in a timely
manner. The provision of the project financed materials and
equipment has had a significant and dramatic impact on life in
the canal cities, It facilitated the rebuilding of the basic
infrastructure of these canal cities and the reemergence and
development of residential, commercial and industrial activity.

The basic project objective was a simple one: provide needed
distribution materials in a timely manner. To accamplish this,
control of the project involved only one GOE entity and no
effort was made to introduce new distribution planning or
control procedures. As a result there were no major
implementation delays and the project achieved its purpose.

Helwan - Talkha Gas Turbine (Project No. 263-0008) :

This project was completed in 1980, The Project Agreement was
signed on July 31, 1976 (AID Loan No. 263-R-032) for $50 million
and was later amended to provide an additional $17.3 million.
The funds were used to finance the construction of a 120 MW gas
turbine generator plant near Helwan and a 192 MW gas turbine
generator plant near Talkha. The goods and services financed
under the project were procured following normal AID campetitive
procedures for host cauntry contracts. EFA ocontracted with
Gilbert Associates, Inc. to provide the engineering review and
construction monitoring services. General Electric Campany (GE)
was contracted by EEA to provide, on a turnkey basis, the power
plant facilities,

14/



The selection, award, negotiation and execution of the project
financed contracts and establishment of proper financing
documents took much longer than anticipated. Previous to this
project EEA had no experience with the U.S. procurement
procedures required for construction contracts under
AID-financed projects. Campleting the varicus requirements
therefore took much longer than it might otherwise have. 1In
addition, EBEA's decision making process was extremely
centralized and cumbersome and resulted in unusually long time
periods for approvals of ocontracting documents. Purthermore,
before the contract becane effective, EEA was required to open a
Bank Letter of Credit in favor of GE. Since both the local
banking institutions and EEA were unfamiliar with the procedures
for opening such instruments (particularly where AID Letters of
Cammitment were involved), this process also took much longer
than it might have otherwise. Once the contracts became
effective, however, construction of the power plant facilities
progressed within the contracting period.

Under this project GE trained 40 EEA staff (20 members of the
operating staff and 20 members of the maintenance staff) who
were subsequently assigned to the respective plants, Site
visits and reports fram EEA indicate that the personnel have
obtained sufficient technical skills to effectively operate and
maintain the plant facilities.

Conclusion:

This project was and is successful. Once the contracting and
financing documents were in place implementation progressed
without major problems. This can be attributed to the fact that
EEA was already familiar with gas turbine technology for power
generation and had no difficulty in learning how to operate the
new equipment. In addition, the equipment was supplied on a
‘unitized"” basis and construction services were provided under a
turnkey arrangement which was simple and eliminated the need for
many critical decisions on the part of the GOE once the contract
was effective,

The project achieved the intended purpose and had important
impacts. The two gas turbine generating plants were constructed
and are in operation, The additional 300 MW of generating
capacity was made available at a critical time and helped
alleviate interim power supply shortages resulting fram
projected delays in the construction of needed base 1load
generating facilities. As a result, the stability and
reliability of the Unified Power System was significantly
improved and industrial and commercial development in the area
was strengthened.,



C. Ismailia Thermal Power Plant (Project No. 263-0009):

The scope of this project has been enlarged significantly since
the original project design was developed in early 1976. The
original Grant Agreement was signed on May 30, 1976 and provided
$99 million for financing the consultant engineering services
and for the construction of a thermal power plant consisting of
2-150 MW generating units. As amended, the Project currently
provides U.S. $250 million in AID grant financing for the
. turnkey construction of a thermal power plant camposed of 3-150
MY generating units (a fourth 150 MW unit is being financed by
Exim Bank and supplier credits). Also financed with these grant
resources are the consultant services for engineering,
engineering administration, training and construction monitoring
services for the 600 MW plant, along with supervision during
start-up and initial operation. .

Gilbert Associates Inc. (GAI) is providing the engineering,
O & M training and construction monitoring services. General
Electric (GE) was contracted to design, furnish, install, test
and start-up the plant on a turnkey basis. For the work related
to Units 1 and 2, both the GAI and GE contracts were awarded in
accordance with normal AID campetitive procedures. AID
campetitive procedures were waived to allow EEA to contract with
GAI for additional «oconsulting services related to the
construction of Unit 3 and also for Unit 4 and to contract with
GE for the construction of Unit 4.



The project has suffered fram significant implementation delays;
particularly with regard to Units 1 and 2. Incamplete soils
information resulted in a need to revise original designs. In
addition, the EEA required changes in the specifications also
resulted in a need to revise designs. Furthermore, major
difficulties were experienced in obtaining timely GOE custams
releases for project materials and equipment. When the testing
of the units finally began, equipment failures repeatedly
interrupted the operational test progran and delayed the
Provisional Acceptance. During the start-up and operational
testing, boiler capacity deficiencies were identified that
limited the generator output to less than the performance
gquarantees., Mcdifications to the boiler, turbine and generator
were subsequently campleted and the three units initially met
their output and heat rate performance guarantees.

While final acceptance certificates were signed by EEA for Units
1, 2 and 3, operational problems continued to occur. Following
the testing of the units (in acccrdance with the terms of the
contract), EEA has been unable to operate the units at the
maximum design capability for any extended period and
performance reliability has been disappointing. In recent
months the units have been reported out of operation
frequently. while resolution of the troubles may be covered by
the contract warranty, and even though the contractor is still
making modifications to the equipment, the impact on long term
performance, capability and reliability is uncertain.

For several months EEA and GE were actively negotiating a number
of claims associated with the construction of Units 1 and 2.
The parties recently concluded the claims negotiations and
signed a settlement agreement which provides for a payment by
EEA to GE of $9,360,785 and LE 2,100,000 of which $6,210,113 and
LE 1,545,875 are earned retention amounts. This agreement also
provides for the submission to USAID of a GE claim for payment
of bunker fuel surcharge costs valued at $1.5 million. (To date
USAID has not made any determination on this claim for bunker
fuel costs.) .

Construction of Unit 4 started on March 4, 1984 with campletion
scheduled for May 1987. On March 4, 1987 construction was
campleted and the unit was released for performance testing.



Both GE and Gilbert provided on-site training to develop the skills
of the EFA persornel in the operation and maintenance of the plant
facilities. This on-site training appears to have been successfully
provided. During the earlier phases of the project, GE provided
general training in the United States for EEA personnel covering
plant operations and maintenance. This training was not effective,
however, since the U.S. utilities invalved in the project would not
permit hands-on training of the BEA trainees. At the same time, it
was apparent that the Egyptian Electricity Authority (EEA) personnel
were not sufficiently trained or experienced to ensure proper p’ant
operations. Therefore, in 1983 EFA requested and USAID/Cairo
approved the use of GAI to supervise and train ERA personnel in the
power plant operations and maintenance.

In total 310 persons have been trained in the following areas:

1. Operations Training:

52 engineers and 126 technicians were trained in this area, The
training consisted of seven basic training courses lasting ten
weeks and two advanced engineering seminars lasting fifteen days
each.

2. Maintenance Training:

A total of 22 engineers and 110 technicians were trained in the
areas of electrical, instrumentation and mechanical plan.
maintenance.

Conclusion:

The project is achieving its intended purpose. The project has
already made available 450 MW of additional name plate rated base
load generating capacity. This additional generating capacity has
significantly enhanced EEA's ability to meet the demand for
electricity during a critical development period. It has also
enhanced EEA's ability to prevent major power outages associated with
load shedding and has facilitated the rebuilding and new construction
of a number of industries and the construction of housing in the Suez
Canal area. In addition, the project has significantly strengthened
EEA's ability to meet demand for electricity nationwide and has
thereby supported the GOE's overall development efforts. Even
considering the performance to-date of Units 1l and 2, the project
financed facilities are one of the most efficient plants within EEA's

power supply system.
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In an attempt to provide the generating units as expeditiously as
possible and, at the same time, minimize the additional workload
required of EEA, a turnkey contracting mode was utilized. Under this
approach, the turnkey contractor selected the design and supplied the
equipment to meet minimum performance specifications. Given the
difficulties mentioned above to successfully operate the plant
generating facilities, a significant amcunt of owner control during
implementation might have been useful to assure that the equipment
met specifications with sufficient safety factors and overload
characteristics. In retrospect it might have been appropriate for
the consultant (as the owner's representative) to have provided
detailed designs and specifications and proceeded on a turnkey basis
with a single contractor or divided the project into a number of
procurements. If there had been multiple procurements the consultant
would have prepared the procurement documents and cost estimates,
evaluated the bids, assisted in negotiation of contracts, monitored
contracts, supervised construction and monitored performance tests.

National Energy Control Center (Project No. 263-0023):

The project provides for the establishment of the National Energy
Control Center (NECC) at the Egyptian Electricity Authority (EEA)
Dispatch Office. The NECC is a sophisticated camputer system
including 38 remote terminal units located at selected power stations
and substations throughout Eqypt. The project also finances a
cammunications subsystem to connect the NECC to the remote terminal
unit sites. This computer system will provide monitoring,
supervision, and on-line camputer ocontrol of the generation and
transmission of electrié power in the UPS.

The NECC Project is funded by Loan Number 263-K-037/037B for $41.0
million and by Grant Number 263-0023 for $2.5 million. The original
Project Agreement was signed on September 30, 1976 with an
anticipated life-of-project of 68 months after meeting the CP's. The
PACD has since been extended a number of times and is now July 31,
1987.

Following normal AID competitive procurement procedures, EEA
contracted with Control Data Corporation (CDC) to engineer, furnish
and install the NECC (under a "turnkey® contract) and with Gilbert
Associates for the required oconsulting services. The NECC
communications network, camprising microwave and power 1line carrier
facilities for data and voice cammunications, was subcontracted by
CDC to General Electric (GE).



The project has been plagqued with delays. Poor performance by the
public sector building contractor, Kahramika, delayed construction
for two years. In addition, serious problems occurred during the
contracting of the project financed equipment systems. Because of
the complexity of the project, review of technical proposals took
rearly 8ix months. In addition, resolution of a dispute of the
piiinsel award by one of the bidders further delayed award of the
final contract. Based on bid price evaluation rasults and the
increased work resulting fram delays in the campletion of the project
work, additional project funding had to be authorized.

After the contract with CDC was fully funded and became effective,
Control Data's subcontractor, SCI, was unmable to develop the needed
software packages due to the loss of a number of key personnel who
resigned to establish their own firm, Accordingly, project delays
attributable to the procurement and funding processes amounted to 19
months,

Installation and cammissioning of the equipment has finally been
campleted. System facilities and cammnications reliability tests
were campleted in January 1985. While the tests of the on-line
software program have been progressing (albeit at a very slow rate),
provisional acceptance testing of the autamatic generation control
system has not yet been campleted. Concern has been raised over the
extent to which EEA will eventually utilize the Autamatic Generation
Control (AGC) system features to control by camputer the generating
units and thereby maximize the potential fuel savings of the
project. While the AGC system will probably soon be fully
operational, it is possible that operations of the generating
fdcilities will still be at the power plant stations and dispatch
might therefore end up being by voice cammunications rather than by
using the AGC. Finally, given the continually changing and advancing
environmment associated with state—of-art technologies, concern has
been raised over the extent to which adequate plans for replacement
parts have been developed to deal with eventual equipment
obsolescence,

Training under the project has been provided by CDC. To-date 35
persons have been trained in the use and maintenance of hardware,
software and commnications facilities. MPIC granted its approval
for training of dispatchers and systems engineers using other
available AID resources for financing training. Pourteen NECC staff
attended English classes in preparation for the training. Twelve
passed the English test and ten were selected. EEA now appears
reluctant to send the full group for this training and has decided to
send only five of the ten candidates and is considering other
personnel not directly associated with the project for the remaining
five training slots. In general, it appears that sufficient numbers
of staff have been trained to operate the system, At the same time,
until the consultant's assistance to NECC is campleted and the NECC
staff has to integrate future physical expansions of the power supply
gsystem into the NECC, the skills of the project trained personnel
will not ke fully tested.



Recently, EEA requested another extension of the PACD in order to
permit the financing of the COC advisors during the warranty periods
for the software and the AGC. Initiation of these warranty periods
was delayed due to delays in campleting provisional acceptance.

Conclusion:

The project objective has still not been fully achieved.
Nevertheless, the NBCC system does currently provide important
generation data fram all EEA steam and hydro generating stations
which is analyzed daily by the NECC camputer system. As a result of
this analysis a more economic and reliable mode of dispatch can be
identified and NECC can give appropriate dispatch instructions to
power station operators. While this improved decision making
capability has probably increased the reliability and stability of
the electricity power supply, the effectiveness of the project
financed system can not be thoroughly assessed until the autamatic
generating control subsystem is in full operation. Nonetheless the
project financed system has the real potential for significantly
enhancing the reliability and econamy of operation of the UPS.
Furthermore, the success of this project financed system will
represent an important and visible element of the GOE's efforts to
modernize its power supply system. Egypt is very proud to own such a
state-of-the-art technology for econamically controlling power supply.

The development of an electrical utility often involves the use of
the latest, most sophisticated solution or involves the selection of
one solution approach out of number of feasible proposals with
varying degrees of camplexity. In such situations, the procurement
should probably be carried-out following procedures for the
solicitation of proposals rather than trying to develop equipment
specifications and IFB's for systems utilizing technologies which are
rapidly changing. Furthermore, when the equipment being procured is
known to be subject to a great .deal of technological change, the
systems procurement plan should include the procurement of a
sufficient amount of spare parts to provide for the specified
operation of the system over the normal expected life of the

equipment.
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‘E. Shaubrah Bl Kheima Power Plant (Project No. 263-0030):

The scope of this power plant project has been enlarged
significantly since the original design was agreed to in 1979,
The original Grant Agreement, was signed on Auqust 29, 1979,
The agreement provided $100 million to finance: the consultant
engineering services and selected ocommodity procurements for a
naminally rated 600 MW two unit plant; the engineering of the
transmission connection of the plant to the system; and
technical assistance during start-up and initial operation. The
power plant is located approximately five miles north of
downtown Cairo on the east bank of the Nile River.

The project has been amended twice and now provides for a 1260
M4 plant consisting of four 315 MW generating units. The total
cost of this multi-donor financed project is $794.2 million.
AID is providing $263 million in grant financing for the
engineering services and items of major equipment. The other
project financiers include the GOE, World Bank, African
Development Bank, EIB, Italy, France, Canada and Japan.

For Units 1, 2, and 3, AID funds were utilized to finance:
Overseas Bechtel Inc. (OBI) services as the consultant engineer,
project manager and construction manager for the project;
Westinghouse for the supply and installation of the turbine
generators and the panels and controls system; Southwestern
Engineering for the supply of the condensers and heaters; and
Transamerica Delaval for the supply of the main system pumps.
For Units 1, 2 and 3 all firms were selected following AID
campetitive procurement procedures. For Unit 4 AID waived the
normal caompetitive procedures and authorized the negotiation of
contracts with the same equipment suppliers and construction
contractors. Since the World Bank chose not to participate in
Unit 4, those contracts previously financed by the Bank were
financed by AID and the other donors. Accordingly, USAID agreed
to finance the reinforcing steel (Owen Steel Campany) and water
treatment systems (Infilco Degremont, Inc.) contracts since the

Y/



Training of EEA's operating and maintenance staff was funded by
other donor financial institutions. On-site visits and ERA
reports on the operations of Units 1, 2 and 3 indicate that the
project trained personnel have obtained sufficient skills to
effectively operate the plant facilities.

Conclusion:

The project is achieving the intended purpose. The project has
already made available 945 M4 of additional base load generating
capacity. The plant is an efficient facility and is providing
power to the EEA UPS at a major load center. Accordingly, this
project has significantly improved the supply, stability and
reliability of EEA's electric power supply system needed for
continuing industrial, commercial and residential expansion and
econamic growth.

Project implementation benefited from the use of a strong
consultant group staffed with motivated people working closely
with the GOE implementing agency and supported by relatively
timely GOE decisions. For large power plants where various
investors are involved in the implementation, the arrangement
used for the Shoubrah E1 Rheima project appears to be the only
feasible approach. This approach provides for a greater level
of consultant and owner involvement and ocontrol over the
day-to-day construction decisions and such key matters as
design, safety, qualification of suppliers, etc. The result is
a high quality, reasonable cost product.

Urban Electric Distribution (Project No. 263-0033);

The purpose of this project is to rehabilitate and expand the
electric distribution systems in Cairo, Alexandria, Shebin El
Kam and Beni Suef. In 1977, AID authorized the incremental
funding of $97.2 million over the life of the project. The
initial increment of $17 million was obligated on September 30,
1977. The last increment of $21.188 million was obligated on
August 15, 1985. Implementation of the project has been much
slower than anticipated and the PACD has been extended a number
of times and is currently September 30, 1989.

Pollowing normal AID competitive procurement procedures, Harza
Engineering Campany was selected by EEA to provide the initial
feasibility and implementation study required for development of
the project. EE) then negotiated a contract with Harza for the
consulting services and construction supervision needed during
the implementation of the project. Following normal campetitive
procurement procedures, EEA has also contracted with over 30
U.S. manufacturers or suppliers for the needed equipment and
materials.
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The materials purchased with the $56 million obligated fram 1977
through Augqust 31, 1980 were allocated among of the four cities
based on the Harza study. Serious problems, however, were
experienced under the project in effectively utilizing the
equipment and K materials provided. Many of these problems relate
to the reorganization of the MOEE during 1980, when
implementation responsibilities were assigned to more than one
orqanization. At the same time, EFA (the originally designated
implementing agency) was limited in its authority to the areas
of generation and transmission of energy at high voltages ang
was relieved of responsibility for distribution to the 1low
voltage custamers. Indeed, no single GOE organization was ever
given the overall responsibility and authority to implement the
project. :

As a result of this GOE reorganization, project implementation
was made much more difficult. GOE decisions and actions were
delayed and project financed commodities were not used in a
timely manner. Specifically, the Delta (Shebin El Ram) and
Upper Eqypt (Beni Suef) distribution campanies were unable to
utilize the equipment as quickly as had been anticipated and the
installation of the distribution material was very slow. At the
same time, Alexandria and Cairo have effectively utilized the
materials allocated. Two major substations, one at Shebin El
Kan and the other at Rod El Farag in Cairo are camplete and in
operation.

In response to this implementation experience, plans were
developed to more effectively wutilize delivered project
cammodities and significant amounts of cammodities were
transferred to project areas where needed. 1In large part these
actions have already been campleted. Furthermore, all remaining
uncamitted AID resources will be used for the Alexandria
Distribution Campany (ADC) to rehabilitate and expand the
electrical distribution system; an area where implementation has
proven effective. Nonetheless, it should be noted that the
inability of the individual distribution campanies to
effectively carry out their project management responsibilities,
is still a problem and continues to hamper and camplicate
decision making.

Under the project, training was provided by the equipment
suppliers to distribution campany personnel primarily in the
use, operation and maintenance of project financed equipment and
Systems. USAID and ADC are discussing the need for iranagement
level training in the U.S.



Conclusion:

The Urban Electric Distribution project is an important
development effort with enormous potential impact. It
represents a significantly different effort fram the previous
USAID distribution project and has attempted to do much more
than just provide needed materials and equipment. The Urban
Electric project is designed to go beyond the concept of the
previous AID distribution effort and deals with the longer term
development problems by attempting to introduce new
technologies, systems and procedures in the Eqyptian
distribution campanies.

The ongoing Urban Distribution project is expected to
- significantly impact the efficiency of Eaqvpi's power supply
system for several reasons. A great deal of electricity being
generated can be saved since approximately 50-60% of the enerqy
currently being lost in the power supply system is lost within
the distribution element, Purthermore, it is in the
distribution system where improvements in meter acauracy can
take place.

It must be pointed out, however, that despite the efforts made
under the project, the inportance of effective distribution
planning and procedures has not been adequately recognized by
host cauntry officials. Most design and operating decisions
being made by management level officials of the Egyptian
distribution campanies still do not appear to have been made on
the basis of economic and financial implications. Rather, these
decisions appear to be based upon a philosophy that it  is better
(and easier) to overbuild and include unnecessary redundancy.
Good planning and the proper design and sizing of equipment
appears to be reqularly overcome by outdated standards or
Custams. Furthermore, the local distribution campanies do not
appear to recognize the need to provide any minimum level of
service to customers. Same areas (usually areas with higher
incame custamers) appear to have a much higher standard of
service than others.

In large part, the problems in implementing this project
resulted fram the way it was laid out. Indeed, there was no
realistic plan in the Project Paper for cartying it out. The
original project description never identified who would do
what. Furthermore, the scope of work for the
engineer/consultant was unclear and the proposed staffing
arrangements appear to have been inadequate to support the
carrying out of project activities in many geographically
widespread areas simultaneously.



In order for a distribution project to be successful in Egypt,
the authorities and responsibilities of the GOE implementing
institutions mist be clear and sufficient to carry out the
project. In addition, since a project to improve distribution
systems in Egypt entails developing institutional capability,
such a project should focus activities on a specific
distribution campany service area. Purthermore, the development
of a distribution system is a dynamic process and requires a
great deal of close monitoring and frequent
engineering/implementation adjustments. Finally, implementing a
project with several host country institutions (which lack
sufficient intercammunications and planning) simultaneously in
several geographically widespread areas, is extremely difficult
and completion is unlikely to be realized in a timely manner.
While there can be an overall plan for developing Egypt's
distribution systems; such a plan can only be implemented
according to its individual systems.

In sum, while the project has suffered fram significant delays,
the causes have been clearly identified and are being
effectively dealt with. In large part, the project inputs which
have been provided (Annex B) appear to have been effectively
utilized. At the same time, AID has not fully achieved all of
the institution building objectives contemplated under the
project. Changing technical philosophies and procedures needed
for an effective distribution system is extremely difficult.
Part of the problem is related to a belief by many host country
officials that modern, more effective technologies are simply
not needed. For example, local distribution campany officials
would most likely install a transformer sized for a 40 year
projected demand rather than one which could be more cost
effective but sized for a project demand over a much shorter
(10-15 years) period.
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G. Aswan High Dam Runner Replacement (Project No. 263-0160):

The Aswan High Dam Rehabilitation/Modernization Project is a
major project to correct deficiencies in the twelve Russian
supplied hydro~turbine generators and to improve the reliability
of the plant through replacement of obsolete protective
equipment and instrumentation. AID grant assistance for the
project was authorized on March 29, 1982 for $100 million.* The
Project Grant Agreement was signed on April 12, 1982 and
provided $85 million to be used primarily for financing
consultant services and the turnkey contract for the replacement
of the twelve Prances turbine runners. In 1985 the remaining
$15 million was obligated to fully finance the replacement of
the obsolete protective equipment and instrumentation.

The U.S. Department of Interior, Bureau of Reclamation (BUREC),
was selected by EEA to provide technical advisory services for
the rehabilitation program of station upgrading., The BUREC
under a PASA with AID assisted EEA in the negotiation of the
turnkey runner replacement contract with the U.S. owned firm,
Allis-Chalmers Manufacturing Corporation (A-C).

* The Aswan High Dam and Hydroelectric Power Station, designed and
constructed by the sSoviet Union in the 1960"s, constitutes a bloc
project as defined in Chapter 9 of AID Handbook 1, Supplement B.
Accordingly, AID assistance in the rehabilitation and modernization
of the Aswan High Dam Power Station can be construed as cammingling
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, pramotes or assists
activities of Camwmnist bloc countries, is prohibited.

It was determined at the time the project was authorized that there
is no absolute prohibition against cammingling if it serves AID's
program interests and would not be contrary to the best interests of
the United States, Thus it was determined by the AID Administrator
that pramotion of this important project would not be contrary to
the best interests of the United States and, in fact, would be
supportive of our economic and political relationship, political
stability within Egypt and will significantly enhance Egypt's
ability to pramote its critical long-range econamic development.
Failure to support this activity was determined to be contrary to
the best interests of the United States.

>
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Project implementation is progressing in accordance with the
revised schedule. The schedule has been revised to reflect
experience gained during the replacement of the first two
runners and is considered realistic based upon projects of
similar size and camplexity. Replacement of the f£irst two
runners began on PFebruary 15, 1985 and was completed in April
1986. These units have been returned to operation and have been
available for operation as required by the National Enerqgy
Control Center to meet EEA's system requirements.

There were, however, some significant delays during the early
phase of project implementation. A portion of the delays was
related - to events outside the control of all the involved
parties. The A-C contract specified the installation of the
first two runners beginning in Augqust 1984. A Force Majeure
action, A-C strike, resulted in a 120 day delay. Furthermore
the original A-C contract had scheduled the sandblasting and
painting of the water passages to be campleted prior to the
commencement of runner replacement. EEA, however, did not make
the units available to A-C due to operational constraints and it
was necessary therefore to integrate this reconditioning into a
lengthened schedule. This reconditioning was integrated into a
revised schedule and the rehabilitation work commenced on
February 15, 1985 with a scheduled campletion date of
December 21, 1985 (the need for additional rehabilitation had
been foreseen and provided for in the original Allis-Chalmers
contract).

After Units 9 and 10 were removed fram service and turned over
to A-C on February 15, 1985 there were a number of important
discoveries. During disassembling and inspection of the
generators, the coils were found to be covered with an oily
substance, insulation was found to be cracked and numerous
wedges, holding the coils in place, were found to be loose.
BUREC and A-C both recammended that the wedges be replaced and
the coils be cleaned and painted with insulating varnish. The
need to rewedge the generators extended the campletion of Units
9 and 10 by five weeks. In addition to the above, sandblasting
of the steel lined water passages exposed many areas of metal
erosion and poor or non existent welding of the steel plates.
Patching and more extensive welding than anticipated has been
required. UOnits 9 and 10 were returned to service in April and
upon coampletion of testing were released for cammercial
- operation in May. .

The contract provided for the renegotiation of the cost and
schedule following campletion of the first two units. Pollowing
negotiations, EEA and Allis-Chalmers agreed on a revised
schedule and runner replacement cost for the remaining five
pairs of runners. The PACD was extended to April 12, 1992 to
camply with the agreed upon schedule.



In late Pebruary 1986, following receipt of bids for the 500 xv
protective relay replacement it became evident that authorized
funds for this project would not be sufficient to permit the
carrying out of the full range of activities originally
contemplated by AID and the GCE. The original need and cost
estimated to replace or modernize circuit breakers, relaying and
instrumentation were based upon data collected during BUREC site
inspections in early 1982. During the more detailed evaluations
made prior to and during the development of the specifications
required for the procurement of equipment and services, major
inadequacies in the supporting systems were identified which
necessitated more extensive upgrading than that originally
estimated. Replacement of relays had been originally planned
but  subsequent investigation revealed that the basic¢
intelligence required to operate the relays was inadequate.
Therefore, the existing current and potential transformers
supplying the intelligence require -- replacement. The existing
control houses did not ocontain sufficient space for the new
equipment and would have to be expanded. Existing control
cables require replacement. In addition, much of the control
instrumentation at the power station is not functioning and can
not be repaired, thus the original plan to replace selected
individual instruments is no longer a realistic approach to
modernize the plant instrumentation. Substantial information
necessary for the reliable operation of the power plant is not
being collected and recorded and without adequate information
continued reliable operation of the plant could be jeopardized.

Recently, EEA has found that the operating and maintenance gates
at the entrance and exit of the water passages are badly
deteriorated with many of the penstock operating gates on the
verge of being inoperable. When units are shut down for
maintenance, sump pumps must operate continually to remove water
that is leaking around the gates which would otherwise flood the
unit and auxiliary equipment. The operating gates also serve as
the safety backup to the govermor controlled wickets gates and
are the only means of cutting off the water should the wicket
gate control fail. The BUREC has inspected the gates and

confirmed their deteriorated condition and agrees with EEA that -

rehabilitation of the gates is required.

-l
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Modernization of the protective relaying will enhance the reliability
of the transmission system and facilitate utilizing the additional
power output resulting from the redesign of the turbine runners with
less risk to the plant. Replacement of the 500 KV circuit breakers
in conjunction with the more sensitive relaying will permit faults to
be cleared faster and will improve the stability of the supply fram
the power station and the stability of the entire UPS. New circuit
breakers will permit safer, quicker isolation of defective equipment
and thereby minimize the magnitude of disruptions on the UPS and
avoid major power outages. Modernization of the High Dam
instrumentation would provide to the operators critical information
necessary for the safe and efficient operation of the plant. The
rehabilitation of the pen stock and draft tube maintenance and
operating gates will minimize water leaking during maintenance of the
units and assure maximum safety to the unit in the event of a wicket
gate failure.

EEA requested an additional $25 million to fully fund the
rehabilitation program. On October 15, 1986 USAID advised EEA that
all AID funds for FY-87 were fully programmed and that EEA should
discuss the additional funding requirements with MPIC.

Recently, Voith Hydro, Inc. (VHI) and Allis Chalmers Hydro, 1Inc.
(ACH) of VYork, Pennsylvania announced the sale of the Allis Chalmer's
hydro-turbine operation to Voith Hydro, Inc. As a part of this
transaction, Voith has assumed responsibility for the runner
replacement contract. This action has resulted in no change in work
progress at the site,

The U.S. equipment suppliers have provided the required training to
EEA staff. Fourteen persons have attended classes on the operation
and maintenance of the turbine runners and six persons have attended
classes on the governor. Site visits and EEA reports indicate the
trained staff are being effectively used to operate the High Dam
facilities. Additional training on the relay equipment will be
provided under the supplier contract.

Conclusion:

Implementation of the project is progressing generally well. Given
the amount of uncertainty that surrounds any rehabilitation activity
of this size and complexity, the problems encountered under this
project are not considered excessive or unusual.
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It 1is too early in the implementation phase of this project, however,
to begin to assess its impact on improving reliability, efficiency
and output. At the same time, it sho .4 be noted, that the drought
in Africa has been the main cause of th: reduced flow of the Nile
into Lake Nasser resulting in a reduction in the output of the
hydro-generating plant at Aswan. To maintain an adequate irrigation
flow, the water level in the reservoir of Lake Nasser has been
falling thereby decreasing the hydraulic head on the turbines and
reducing the generating output. If this situation continues the
output of the hydro power plant using the new AID-financed runners
will be significantly less than that originally anticipated as the
design is based on a much higher minimum head for efficient operation.

In many ways, this project symbolizes the basic economic and
political relationship between the U.S. and Egypt and could
significantly contribute to political and economic stability of
Egypt.* For this reason the successful implementation of the project
is extremely important, It is therefore recammended that AID
consider making available financing for the project and, if
necessary, work with the GOE to locate assured sources of funding to
carry-out the additional rehabilitation activities discussed above.

Talkha Cambined Cycle (Project No. 263-0196):

This project provides $65 million to finance the foreign exchange
costs associated with the engineering and construction of a 110 MW
steam cycle addition at the Talkha gas turbine plant. The steam
cycle addition will consist of heat recovery steam generators
(boilers), steam. turbine generators, mechanical auxiliary equipment,
remote control systems, and necessary piping, circulation water
supply, control interconnection and expansion of the existing 220KV
substation and existing control roam.

The heat recovery steam generators will utilize thermal energy in the
form of exhaust gases, being discharged from the gas turbines, to
convert water into steam which will drive the steam turbine
generators to produce an additional 106M4 of electric enerqy when the
eight gas turbines are generating at full output. The gas turbines
will be upgraded to achieve greater output and efficiency. A U.S.
consulting engineer will provide necessary related technical and
project monitoring assistance during the design, and manufacturing,
and supervision during installation, testing and start-up in Eqypt.

In December 1986 the socialist party newspaper (People) contained a
front page story relating to the recent visit of a team of Soviet
officials to Egypt. The article indicates that the Soviets claimed
that the new turbines runners, being installed by the U.S. will cause
failure of the Dam .and is a part of a U.S. sponsored conspiracy
against the Soviet constructed Aswan HBigh Dam Project. As understood
fran a liberal translation of the article, the Soviets wanted the
work to be stopped, and they would repair and maintain the plant plus
doubling the number of turbines in the power station.
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The project was approved based primarily upon the anticipated fuel
savings resulting fram the cambined-cycle addition. To expedite
implementation, the Project Authorization included a waiver of
campetition to permit negotiations of contracts with General Electric
(GE) and Gilbert Associates, The Grant Agreement was signed on
August 28, 1986.

On December 25, 1986 EEA and GE signed the turnkey contract for the
supply, installation, testing and training associated with the
cambined cycle addition at Talkha at a price of $60.7 million and
L.E. 19.2 million. On March 1, 1987 EEA and Gilbert signed the
consultant services contract with a value of $3.5 million.

Conclusion:

It is too early to evaluate project impacts or implementation
progress,

Project Impacts:

A. Power System Development:

USAID's assistance to Egypt's electricity sector has
significantly ocontributed to the strengthening of this country's
power supply system. To-date AID has financed power generation
projects which have increased EEA's generation capacity by
approximately 1977 MW or about 24 percent of Egypt's existing
total supply system. By 1990 the current USAID financed project
portfolio will have financed an additional 555 MW of generating
capacity to the EEA power supply system for a total of 2532MW.

B. Econamic and Pinancial Impacts:

The USAID power sector projects appear to be economically and
financially viable activities. The findings made at the time
the projects were approved still appear valid (i.e. that the
projects are the least cost alternatives for meeting the
projected power requirements of Eqypt). A review of EEA's
operating data indicates that the AID financed plants are
producing the anticipated levels of electricity and that these
levels are sufficient to generate revenues to cover plant
operating costs. In general terms the USAID financed projects
have not added an economic burden. Indeed the USAID financed
projects appear to have had a significant impact on sustaining
and supporting the growth of Egypt's econamy. Figure 1 and Table
2 attempt to portray the relationship between the supply of
power provided and GNP fram 1979 to 1985, with and without the
USAID financed projects. As can be seen, GNP would have been
significantly less had the USAID projects not been undertaken.
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Purthermore, without the AID financed improvements and
expansions in the electrical power supply system, the
implementation of many important GOE projects and programs might
not have taken place. Many of the AID financed projects in
Eqypt, which were designed to improve industrial and
agricultural productivity and create more jobs, to improve basic
rural health and education and to encourage decentralization of
urban populations, could not have been implemented without the
improvements made to the electricity supply system.

Current EEA financial reports indicate that more efficient fuel
use is taking place at the newer steam power plants, many of
which have been financed by AID. The average rate of fuel
consumption for steam power plants in Egypt in 1985 is 270
gram/KwH, while the rate of fuel consumption for Abu-Sultan
plant is 222 gram/RwH, 17.8 percent less than the average. It
is also worth noting that the average rate of fuel consumption
for gas turbine plants in Eqypt in 1985 is 400 grm/KwH, while
the rates of fuel consumption for Helwan and Talkha gas plants
are 360 and 364 gn/Kwh respectively. These lower rates of fuel
consumption can be translated into lower fuel costs and real
energy savings. (It should also be noted that while the fuel
consumption for the AID financed gas plants ranks well among
other gas turbine plants they still consume considerably more
than those facilities designed for base load use).

Beneficiaries:

The availability of electricity has increased dramatically since
1975. This increase and AID's contribution to this increase has
been limited primarily to the major urban areas serviced by the
UPS. While all customers have benefited from this increase,
same may have benefited more than others. As can be seen in
Table 3; important changes in usage patterns have occurred. In
particular, while the total amount of electricity consumed by
the heavy industry users has remained high, as a group it
appears to be losing its significance in terms of its overall
share of the total enerqy requirements in Eqypt.

Institutional Impacts:

USAID has not finmanced any activities designed to directly
change the overall effectiveness of EEA's administration and
management. USAID has, however, provided significant assistance
to improve the technical capability of EEA's operating
personnel. Most notably, the AID financed NECC project should
have a major impact on the overall efficient operations of the
Egypt's unified grid. In addition, a major aspect of all the
USAID financed power sector projects has been the introduction






TABLE 2

Growth in Electric Power Supply and GNP

1979 80/81

QP - 106LE 13,395 18,117

Enerqgy generated 16,359 19,588
(106KwH)

GNP/Enerqy 0.8188 0.9279
Generated .
Est. Enerqy

Generated by AID
projects (10°KwH) 0 1,590
Est. % Enerqy 0 8.12
by AID Projects

% Increase in GNP 0 35.25
% Increase in GNP
due to AID Projects 2.86
Cumilative % Increase 2.86
in GNP due to AID
Projects

Source: EEA Annual Reports.

81/82

21,262
22,050

0.9643

1,788
8.11

17.36

1.41
4.27

82/83

25,411
24,616

1.032

1,930
7.84

19.51

1.53
5.80

83/84

28,395
27,464

1.0339

2,036
7.41

11.74

6.67

84/85

33,934
30,253

1.1217

5,683
18.78

19.51

3.66
10.33



1)
2)
3)
4)
5)

YEAR

1979
1980
1981
1982
1983
1984
1985

TABLE 3

Blectricity Consumption®

CATEGORY
U.B.V.(1) H.V.(2) M.V. & L.V.(3)
INDUSTRY (4) INDUSTRY+AGR(5) INDUSTRY+AGR+
_ RESIDENTIAL+
‘ COMMERCIAL
Quantit (%) (%) Quanti (%) (%) Quanti (%) (%)
(KwH)10 Increase (KwH)10 Increase (KwH)10 : Increase
3647 (25%) _ 712 (5%) —_ 10,190 (70%) —
3825 (24%) 4.9% 920 (68) 29.2% 11,318 (70%) 11.1%
4186 (23%) 9.4% 1,234 (78) 34.1% 12,519 (70%) 10.6%
4088 (22%) -2.5% 1,237 (7%) 0.2% 13,710 (72%) 9.5%
4152 (19%) 1.6% 1,402 (78) 13.3% 15,991 (74%) 16.6%
4774 (19%) 15.0% 1,500 (6%) 7.0% 18,355 (75%) 14.8%
4623 (18%) -3.2% 1,642 (6%) 9.5% 19,753 (76%) 7.0%

Ultra High Voltage

High Voltage

Medium and Low Voltage

Kima, Aluminum, Samed, & Assiut Cement

Katamia & Alex. Cement, Aresnal, Eqypt Chemical co. Nasr Petroleum Co., Alex.

Petroleum Co.,

fertilizer plants, Mehallah Kobra Spin, and Amiria Spin.

Source: EEA Reports
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of modern, more efficient technologies into EEA's operating
facilities. Related to these new technologies, the AID
financed power sector projects have also included
significant amounts of on-the-job and off shore training in
the proper operations of the equipment provided.

USAID's Strateqy in the Power Sector:

USAID's strateqy in the power sector has evolved a great
deal over the past several years. The USAID power sector
program, which was initiated in 1975, was designed
primarily to support Egypt's efforts to rehabilitate and
rebuild this wvital infrastructure system which was
seriously damaged during the many years of war with
Israel. In selecting activities in the power sector, USAID
initially focused on activities which had a high potential
for rapid disbursements. Purthermore, it was the intent of
USAID to try to emphasize those projects which included the
financing of large amounts of U.S. goods and services and
thereby provide meaningful support to important sectors of
the U.S. economy.

Following this initial phase of the program, certain
adjustments were made in the Mission's strategy. Projects
authorized more recently have been designed to better
address the country's needs for improved efficiency in the
power supply system through technology transfer. 1In
addition, the Mission is now engaged in a policy dialogue
with the GOE regarding the need for tariff reform in enerqgy
pricing. Current Mission strateqy is not to finance any
further funding for physical improvements in this sector
(rehabilitation or new generation) in the absence of
significant price increases. This change in Mission
strategy has resulted in a tendency by USAID to move away
fran supporting large scale capital infrastructure type
projects. This change in strategy will also likely result
in less AID financing for contracts with major U.S.
construction and equ’pment supplier firms.

i)



IV. Puture Investments in the Electric Sector:

EEA estimates that custamer demand for power will grow but at a
gradually decreasing rate, fram the current rate of ten percent
to less than six percent beginning in 1996** and that it will
reach a peak load of 16,000 MV in the year 2000. In March 1985
published EEA plans called for the addition to the integrated
systan of 26 new genzrating units at 1l different sites between
1985 and 1994. These units, ranging in size fram 150 MW to 900
MA with a total capacity of nearly 7,900 MW, are to be installed
by 1995. They will require an investment of nearly six billion
dollars.*** EEA has assured financing for only eight of the
planned 26 units and is currently trying to obtain financing for
a nuclear power facility and for two of the planned steam
plants. However, for the remaining 15 units, no financing has
been identified. 1In sum, Eqypt cannot hope to successfully meet
its power generation requirements unless substantially more
money is provided on a timely basis for the development of the
power sector.

** EEA's demand forecasts have been carefully scrutinized by a
number of independent organizations. Among these is a report by
Stone & Webster, Inc. (S&W) and work done by the Japan International
Cooperation Agency (JICA). S&W made a series of tests of the EEA
demand . estimates which included using varying assumptions for
electricity prices. Based upon this analysis, S&W concluded that
the EEA deman’® forecast is realistic.

*** DR/ID has reviewed the official EEA expansion plan and believes
that the March 1985 timetable is no longer realistic. Fram the time
that sufficient funding is i1 place, it normally takes between five
and six years to have a major base load generating plant in
cammercial operation. Over the past few years, however, EEA has
been unable to attract sufficient financing through international
development organizations. In addition, the financial condition of
the GOE has precluded direct cammercial financing of projects and
suppliers offered only limited credits. Accordingly, EEA has been
unable to pursue a logical and least-cost expansion program, has
delayed the initiation of larger, more efficient base load
facilities and has had to increase capacity, whenever technically
feasible, by duplicating generating units at existing plant sites,

Anmnex C presents DR/ID's estimate of the timtables for the

installation of- the new generating facilities currently under
consideration by EEA,



A.

Energy Savings and Reliabilitx Improvement:

In addition to encouraging reductions in the energy price
subsidies, USAID has been actively encouraging the GOE to
initiate, as soon as possible, activities which would
directly improve the efficiency of the existing power
generation and supply system. Prior to recammending AID
support for any major expansion of the generating capacity,
congideration should be given to EEA's efforts to improve
the efficiency of Eqypt's power system. However, no matter
what the GOE decision on further increasing the electricity
rates, it is recammended that AID be prepared to support
these types of projects.

Of primary importance in this effort is the upgrading of
the operating efficiency and the recovery of capacity fram
the existing power generation units (i.e. steam, gas and
hydro). Included in such an effort would probably also be
the identification and taking out of service of selected
units for which efficiency can not be practically
improved. This rehabilitation program is now seen by both
EEA and AID as a high priority activity that has the
potential, over a relatively short period of time, for
dramatically increasing the available generating capacity.
Accordingly, a scope of work for technical assistance to
help identify and implement specific rehabilitation tasks
is now being reviewed by the GOE. 1In addition, $1.5
million of P.D. & S. resources has been tentatively
budgeted by USAID for this study. It is expected that a
contract will be awarded during 1987. Once this technical
assistance activity accurately identifies the needed
inputs, AID financing of specific plant rehabilitation
(including equipment replacement and repair) could be
considered (perhaps with CIP and/or Project funds).
Included in such support might also be the rehabilitation
of the Aswan Low Dam Hydro generation plant which was
placed in operation in 1960.

Another set of energy improvement project activities
relates to the need to reduce the amount of enerqgy lost
over the distribution and transmission systems, This loss
is estimated at 25-30% which is far in excess of normal
losses in more efficient systems (in the U.S this loss is
estimated at about 7-8%). Part of this loss is associated
with the need to improve the power factor through the
Systematic installation of fixed and switched capacitors.
Both AID and the GOE agree that a project to install such
equipment should be given high priority. 1Indeed, the GOE
has already initiated a limited amount of capaci or
installation with its own resources.



Associated with correcting system losses is a need to
upgrade and replace existing distribution equipment (e.q.
cable equipment, substations, etc.). Under our ongoing
Urban Distribution Project (No. 263-0033) AID has provided
major inputs designed to improve the Cairo and Alexandria
distribution networks. System losses in these areas

to be significantly less than in other areas of Eqypt. At
the same time, system losses appear mch higher in the
Delta and Northern Upper Egypt zones, areas that are vital
to Eqypt's agricultural development. Accordingly, projects
to improve the reliability and efficiency of the
distribution systems in the Delta and/or the Northern Upper
Eqypt Zones are recammended during the next two years as a
logical next AID activity to continue efforts in
distribution system development.

The GOE and AID also agree that an important development
activity for this sector is the establishment of a Regional
Control Center in Alexandria which will provide capability
to monitor and control the subtransmission and distribution
systems in that area more effectively.

The USAID power sector program could also make available
each year a limited amount of funding for assistance to
camplement and strengthen GOE's capacity to effectively
plan and operate its large and growing power system,
Included in such an effort would be assistance to establish
a capability to identify and correct causes of lost sales
through improved metering and billing practices. There is
limited support for such a project in various working
levels within EEA and EDA and among top management. USAID
should encourage and provide funding for this kind of
activity. Current GOE policy regarding financing of
expatriate consultants, may cause difficulty in obtaining
MPIC approval unless local currency fram the Special
Account is made available to finance a significant amount
of local expertise. It is estimated that about LE 1.0
million would be required each year to camplement the U.S.
dollar inputs.



Resources for studies should also be made available to carry
out feasibility analysis for major new power plant facilities
needed to implement EEA's expansion plan. In addition, while
AID has not invested in expansion of the transmission system®*,
a study of the transmission system should, nevertheless, be
undertaken soon to identify needed improvements resulting from
load growth. The financing of such a study is viewed as an
appropriate and important AID activity. (Again current GOE
policy regarding the use of expatriate advisors will probably
impact the exact design of such an activity).

It is recommended that USAID also make available resources to
finance a Cost-of-Service and Rate Design study which could
establish a basis for future GOE decisions regarding enerqy
prices and subsidies. Such an activity would provide AID with
an important mechanism for continued and meaningful dialogue on
price reform issues, provide more opportunities for mutual
understanding of these issues (e.g. how much EEA really could
pay for fuel and remain financially viable) and at the same
time, reduce USG wvulnerability to criticism of improper
involvement in GOS sovereign affairs.

*The power sector program must be a balanced program which
realistically takes into account the need for adequate support to
each major element of the system (i.e. generation, transmission, and
distribution). The size of each element is, to a large extent, a
function of the size of the other. Thus, major increases in
generating capacity will normally result in a need to expand the
other two elements. In addition, the GOE has apparently not
experienced great difficulty in obtaining financing for transmission
investments (significant amounts of financing have been obtained
fram Italian, Japanese and Canadian sources). Accordingly, AID
support for transmission system investments is not foreseen, at this
time,

"
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B. New Power Plant Generation Pacilities:

Withaut any major increase in plant generation capability
Eqypt's existing facilities will continue to work under a
severe strain. All plants (even the inefficient oil consuming
plants which should otherwise be retired) must ocontinue to
Operate everyday in order to meet as much of the immediate
demand as possible. 1In addition, since it usually takes up to
five years for new base-load capacity to be in service, EEA's
supply system in 1991 will tLe relying on nearly 400 MY of
generating equipment which will be more than 30 Years old and
an additional 900 M¥ of generation equipment in excess of 20
years of operation, all of which would otherwise be ready for
retirement or extensive rehabilitation. If the empirically
derived estimate of lower loads (based on anticipated tariff
increases) does not materialize (or the econany recovers) and
growth in demand exceeds the growth in new capacity additions,
a shortage in reserve capacity will result which will curtail
planned maintenance. This will lead to equipment breakdowns
and interruptions in service. The lead time to make any
correction in a capacity deficiency could exceed four years
under the best of conditions and would not allow for the most
effective use of financial resources.

Accordingly, it is recommended that USAID be prepared to
provide financial resources to support EEA's plans to expand
its base load generating capacity. A part of Egypt's plan to
expand the electricity generation capacity currently includes
the development of a nuclear power plant at El-Dabaa. Within
legislative limits, it might be in AID's best _interests to
provide support for training GOE personnel in the construction,
operations and maintenance of the plant and for specific site
works peripheral to the main power plant facility.

Once GOE progress on tariff reform and subsidies is determined
to be acceptable by USAID, investments in major new thermal
generation facilities should be given serious consideration.
At that time, the best investment to expand the power supply
system would probably be a 1200 MW steam-thermal power station
plant. It should be pointed out that from a practical
standpoint, however, the magnitude of the total funding
requirements for a major new base load generating nlant would,
most likely preclude a totally AID-financed option. At the
same time, however, AID's early involvement in the initial
stages of development of such an activity should also act to
attract substantial financial input fram other financial
institutions,

/



Pinancing is also needed to support activities which can use
renewable energy resources to increase BEgypt's electricity
supply. It is entirely possible that some day a significant
amount of Egypt's electric power supply could come fram
renewable enerqy based systems. The first step in this
process, however, is research to identify systems that can be
installed for reliable, continuous operation and can produce
electricity at affordable costs. USAID should be prepared to
make available financing for research and field testing of such
systems,
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NCL'S SECTION 2 OF ™ CAIRO @93u9

“EME PASSED ON TO THE CONSUMER, UNDER VAEIOUS TARIFF
SCENARIOS? -

4. BAS USAID USED ASSISTANCE TO THE ELECTRIC POWER SECTOR
FFFECTIVELY AS A& VEHICLE FOR POLICY DIALOGUE? SHOULD IT
N0 MORE IN THIS AREA IN THE FUTURE? SHOULD T41S DIALOGUE
EXTEND BFYOND TARIFF INCREASES? WHAT CTHER ENERGY
ggg¥§§¥$TION MEASURES ARE FEASIBLE IN THEE ESYPTIAN

F. TEAM COMPOSITION: .
TOR THE FIPST COMPONENT, WE ARE CURRENTLY PLANNING a
COLLABORATIVE EFFORT BETWEEN U.S. EXPERIS, SOE PERSONNEL
AND/OR SXTERNAL ESYPTIAN CONSULTANTS. 4E PROPOSE THAT
THE U.S. TEAM MEMBERS INCLUDE:

=A'l SLECTRIC UTILITY MANASEMENT SPECJALIST TO EXAMINE THE
MANAGEMENT OF USAID-ASSISTED PROJECTS AS WELL AS
INGTITUTIONAL CAPACITY AND NEEDS OF Gnr IMPLEMENTING
ASLNCIES. THIS INDIVIDUAL WILL ALSO Dk THE TEAM LEADEEF,
*4D SHOULD EAVE STRONG LEADERSHIP AND CHITING SKiiLS IN
CHDER TO COORDINATE INPUTS FROM OTHER TEAM MEMBERS AND
PREPARATION OF THE DRAFT AND FINAL RETORTS.

“AW UTILITY PCONOMIST/FINANCIAL ANALYST WITH EXTENSIVE
TYXFARIENCE IN TPR POWER SECTOR AND ELECTRIC

iHCLAS GECTION @2 OF » CAINO ¢o3¢n
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<A SENIOR ENGINEER VITE EXTENSIVE LYPERIENCE IN MANAGING Fege

PLECTRIC POVER PROJECTS TO REVIEY TH} IMPLEMENTATION
EXPERIENCE WITH COMPLETED AND ONGOINS USATD=ASSISTED
FLECTRICITY SECTOR PROJECTS T0-DATE.

USAID PROPOSES -THAT TEE EGYPTIAN TEAM MEMETRS SEOULD
UNCLUDY: ) :

=AN FIECTRIC UTILITY MANAGEMENT SPECIALIST TO WORK IN
COLIABORATION WITH THE TSAM LEADER/UTILITY MANAGER ON
MANAGEMENT/INSTITUTIONAL DEVELOPMENT ISSUES. S

=A SENIOR MFCHANICAL ENGINEER WITH EXTENSIVE EXPERIENCE
YITH4 ELECTPICITY SECTOR PROJECTS, TO REVIEW T E DESI:ZN,
IMPLEMFNTATION AND OPERATION OF TEE MECHANICA ‘ASPECTS OF
'SAID~ASSISTED PROJECTS.

—A SENIOR ELECTRICAL ENGINEER wITH EXTENSIVE EXPERIENCE
WITH ELECTRICITY PROJECTS TO PIVIEY THE DESIGN,
IMPLEMENTATION AND OPERATION OF USAID'ASSISTED_POUER

PROJECTS.

F. WE PROPOSE T0 CONDUCT THE SECOND COMPONENT USING
DPPE/PAAD ENFRGY SECTOR BACKSTOP CHARLES RICHIER, AND A
SENIOR ENCRGY ANALYST, WHO SPECIALIZES IN ENER3Y USE AND
ENERGY PRIC.S. WE wOULD CONSIDER EITEER OUTS IDE
CONSULTANT EXPTRTISE 03 AN AID/W TDYER, IF SOMEONE WITH
SFAUISITE BACKGPOUND AND SKILLS IS AVAILABLE. THIS
SHOULD RBF A BIGHLY EXPERIENCED INDIVIDUAL, wHO WILL HAVE
STRONG CREDIBILITY WITH THE SOE. ONE CANDIDATE WHO COMES
TC MIND IS RUSSELL DE LUCIA, WHO WE UNDERSTAND IS
AVATLABLE THROUGH S AND T/EY’S HAGLER-BAILLY CONTRACT.
TEIS EFFORT WILL ®E INDEPENDENT OF THE FIRST COMPONVEMT
I1.T., THE INDIVIDUALS CONDUCTING IT WILL NOT 2EPORT 0
THE TEAM LEADER FOR THE FIRST COMPONENT AND WILL D3AFT a
SEPARATE REPORT. THEY WILL, HOWEVZER, COORDINATE THEIR
TFrORTS WITH TEE TEAM, AND IN PARTICULAR WVILL 403¢
CLOSELY ¥ITH THE UTILITY ECONOMIST ON TIE TEAM TO AVOID

DUFLICATION OF EFFORT.

G. TIMING:

THE EVALUATION IS TENTATIVELY SCBEDJLED FOR A SIX TO
FIGHT WFEK PERIOD BEGINNING IN MID-JUNE AND ENDING 1IN
LATE JULY/EARLY AUGUST.

H. REOUESTED AID/W ~SSISTANCE:

WE CONSIDER THIS EVALUATIOM TO BE AMON3 THE MOST
IMPORTANT AMONG TEOSE SCBEDULED FOR FY 36 AND REQUEST
AID/W ASSTSTANCE IN IDENTLFYING A FIRST-CLASS TTAM AND
TEAM LEADER. WE ARE WILLING TO SUPPORT EITEER A MIXED
"EAM OF AID DIRFCT-HIRE AND IQC CONSULTANTS, OR A TEAM
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UYCLAS SECTION 83 OF ® CAIRO ©5.99

SOLELY OF IQC CONSULTANTS, DEPENDING UPON QUALIFICATIONS
OF AVAILABLE PEOPLE. OUR PAST EXPERIENCE WITE MIXED
TEAMS HAS BEEN VERY GOOD, AND WE CONSIDER AID
PARTICIPATION IMPORTANT TO MAINTAINING AN OPERATIONAL
PERSPECTYVE, BUY WE DO NOT BAVE SPECIFIC INDIVIDUALS IN
MIND. FOR IQC ASSISTANCE, WE WOULD PREFER A BPROAD-BASED
FIRM YFLL GROUNDED IN ECONOMIC AND FINANCIAL AS VELL AS
ENGINEERING FATTEPS, SUCZ AS BOOZ-ALLEN AND HAMILTON OR
CE2M-HILL. VE WOULD APFRECIATE YOUR RECOMMENDATIONS FOR
INDIVIDUAL TEAM MEMBERS. GIVEN OE CONSTRAINTS, WE COULD
NOT FUYD MORE THAN ONE TEAM MEMBER FROM AID. #& ALSO
REQUEST YOUR ASSISTANCE IN ILENTIFYINS AN ENERGY ANALYST
TO WORR WITH CHYARLES RICHTER ON THE IN-BOUSE :
MACROECONOMIC ANALYSIS.

1. FUNDING:

IQC CONSULTANT SERVICES WILL BE FUNDED FROM PROJECT
265-01@2, TECHNICAL COOPERATION AND FEASIBILITY STUDILCS
IV. LOCAL CONSULTANTS WILL BE FUNDED FROM Ti" FT-800¢
SPECIAL ACCOUNT. WE HAVE NOT YET FORMALLY REQUESTED EEA
"} MPIC FOR FUNDING, AND INDEED WOULD PREFEL (0O DEFTR
THIS REQUEST UNTIL WE HAVE A BETTER IDEA REJARDING THE
*INAL MIX OF AID AND EXTERNAL TEAM MEMBLRS AND ACTUAL 1IQC
COSTS. SINCE THE SECOND COMPONENT IS RETATED T

r *O5RAMMATIC RATMER TWAN PROJECT CONFERNS, AND BECAUSL OF

INCLAS SECTION €3 OF = CAIRO 09309



URBAN ELECTRIC DISTRIBUTION PROJECT
e S e ML T e LY
. (NO. 263-0033) o

" PLANNED VERSUS ACTUAL UTILIZATION OF
M ‘

PROJECT EQUIPMENT & MATERIALS

FOR THE FIRST YEAR OF THE PROJECT

Page 1 of 2

QUANTITY PER CITY °

CAIRO ALEX BENI SUEP SHEBIN EIL KOM
ITEMN Planned Actual Planned Actual Planned Actual Planned Actual
(1) (2) (1) (2) (1) (2) (1) (2)
1. Substation - 1 - - - - 1 1
2. Transformer Equipment 97 75 113 46 22 24 45 41
3. Single core 15 KV Cables 420 430 214 149 22,5 0 22.5 45
4., Multi core 15 KV Cables _ 338 150 167 108 30 29 30 3l
5. Low Voltage Cables 75 0 361 290 652 790 652 793
6. Warehouses 3 3 1 2 1 1 1 1
7. Construction Equipment 137 131 77 100 19 20 19 20
.« Saurce: Project Reports Prepared by Harza Engineering Co. - April, 1979.
'« Source: Project Reports Prepared by Harza Engineering Co, - January, 1983

0 \



URBAN ELECTRIC DISTRIBUTION PROJECT

PLANNED VERSUS ACTUAL UTILIZATION OF

(NO. 263-0033)

PROJECT FUND FOR THE FIRST YEAR OF THE PROJECT

Page 2 of 2

$ VALUE PER CITY

CAIRO ALEX BENI SUEF SHEBIN EL KOM
ITEM Planned Actual Planned Actual Planned Actual Planned Actual
(1) (2) (1) (2) (1) ' (2) (1) (2)
1. Substation 0 6,108,710 0 0 0 0 2,573,000 2,467,375
2. Transformers 1,906,500 1,992,445 1,624,800 1,343,863 242,400 474,333 513,300 909,110
3. Single core 15 RV Cables 2,529,600 4,511,143 1,461,520.1,152,259 123,300 0 123,300 278,323
4. Multi core 15 KV Cables 5,591,200 3,099,562 2,664,430 2,009,323 481,700 * -560,696 421,700 601,39%
5. Low Voltage cables 1,455,000 01,069,440 713,328 527,600 674,782 527,600 682,676
6 Wwarehouses 962,000 1,214,927 222,000 807,531 289,600 272,957 289,600 273,742
7. Construction Equipment 2,280,630 2,744,363 1,759,150 2,367,951 363,100 520,343 363,100 520,349
Total 14,724,930 19,671,150 8,801,340 8,394,255 2,027,700 2,503,117 4,871,600 $,732,970
1. Source: Project reports prepared by Harza Overseas Engineering Co. - April, 1979
2, Rourcer Project reports prepared by Harza Overseas Engineering Co. - January, 1983
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Cch LENERATION EXPANSION PLAN

(2ASED ON COMMERXCIA. IN-SERVICE DATES)
CAPRIL 19875

1986

1987 1988

1989

1990

1991

1992

1993

1994

1998

1994

FuTune

GAS TURBINE UNITS

DAMIETTA

&-100(?)

STEAM TURBINE UNITS

CAIRO WESY

1~300(3)

ABU SULTAN

1-150(1)

* KAFR EL DAWAR

“1-110¢1)

ATTAKA

1-300(1)

1-300(1)

SHOUBRAH EL KHEIMA

1-315¢(1)

TALKHA CC ADDITION

' 2-55¢1)

ASSIUT

1-300¢1) |

[ESYEN PN P

L1124

!
!

1-100¢1)

s

DAMMANHOUR

1-300( D)

EL-KUREIMAT

1-600(¢3)

e § e+ e | s § e o | e

1-600(3)

1-600¢(S )

- AYOUN MOUSSA

| 2-300¢3

LR [y SPtE,

SIDI KRIER

l

2-300¢2)

LZAFARANA

1-600(3) {

DAMIETTA €C ADDITION

2-100(3‘;]

|

MAHMOUDIA CC ADDITIO

2-55(9)

Lemass b en s 2acn pe § mmuman

EL_TEPBIN

1-200(3)

TALKHA

1-200(3)

HYDRO TURBINE UNITS

—-ASWAN

1-67(1)

327

300 315

110

500

1400

" 510

[ 1200

1200

600

1500

1.
2.
3.

UNDER CONSTRUCTION

FEASIBILITY STUDY PHASE

FINANCING PHASE

4. BID EVALUATION PHASE
5. _PLANNING PHASE

7. SPECIFICATION PREPARATION
9. POTENTIAL ADDITION




gt

<>

| UNITED STATES AGENCY for INTERNATIONAL DEVELOPMENT

1 N ?
New

CAIRD, EGVIT
MEMORANDUM
TO t Distribution _
FROM : vivikka HolldzeMN

THROUGH : George Laudato ‘//
SUBJECT

ELECTRICITY PROGRAM EVALUATION

This is to record the decisions made regarding the direction of
this evaluation at a meeting in Mr. Kimball's office on
Tuesday, May 13. Present were Frank Kimball, aArt Handly,
George Laudato, Ray van Raalte, Fred Zobrist, Paul Crowe,
Charles Richter, and nyself,

Component I (question 1 - 9) of the proposed scope of work was
questioned for several reasons, One, it appears that the GOE
will finance its future electric power needs through supplier
credits rather than traditional project assistance. Therefore,
lessons learned on pProject implementation may not have great
relevance for future programming. Second, Tom Pearson's memo to
the Director of May 11, 1986 stated that the answers to all of
these questions are already available in existing
documentation. Third, Ray van Raalte cited ongoing IBRD
studies on EEA's financial and economic viability, questions we
had intended to answer in the evaluation. Fourth, we are
skeptical of what insights a group of outside consultants can
leave in a short time period on thisg complex topig;

Nonetheless, we agreed that an evaluation which answered all or
most of the questions identified in the scope of work of
Component I would be useful, It would serve as our
institutional memory of our assistance in the sector. It would
place in one document the major implementation issuesg in the
Sector and how we have dealt with them. And it wounld pProvide
an assessment of our project successes and impacts in the
sector.

Therefore, we agreed to go ahead with a modified Component I
evaluation, drawing primarily upon the in-house staff resources
of DR/ID, because of their knowledge of the Programs, but also
requesting AID/W TDY support from Dean Moody, if he is
available. _



? agreed -to go ahead with Component II, the sectoral economic
38u=28, as planned, since this analysis will feed directly inte
¢ CDSS and policy dialogue. We will not expand the scope of
1is analysis, as AID/W suggested, because we feel this would
mplicate the assessment beyond our ability to do well or in a
imely fashion. ' :

istribution;

/15, R. Van Raalte
5/DR, F. Zobrist
R/ID, T. Pearson
/1D, T. Hammann
°PE/PE, S. Conly
PE/PAAD, C. Richter

.earance DD, A. Handly @%/

D, F. Kimball ~_7
/
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USATD/EGYPT: ELECTRICITY SECTOR
ASSESSMENT

PART II

THE ENERGY PROBLEM

Charles Richter
Staff Working Paper
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The energy sector in Egypt is, indeed, plagued by serious problems. The
crux of these problems relates to one common element - prices. They are far
too low. They are so low that they deprive the nation of valuable foreign
exchange while at the same time they force the public sector to forego badly
needed revenues. Pervasive low energy prices consistently give the wrong
signals to industrial and commercial establishments, encouraging them to adopt
inefficient production processes while in same extreme cases even providing
plants with incentives to produce the wrong goods and services. Similarly,
households in Egypt perceive energy as being almost free and utilize it
accordingly, often putting it to wasteful uses.

Not only.are energy prices generally too low in Eqypt, but the practice
of price differentiation for similar products creates artificial preferences
in favor of privileged users, further distorting the patterns of energy
utilization. Electrical ‘energy, for instance, is generally sold much cheaper
to public sector firms than to private enterprises, thereby giving an undue
advantage to the former. Fuel oil too is offered at extremely low prices,
benefitting certain firms, usually of the public sector, while private
enterprises generally pay more. Natural gas is rationed with public sector
enterprises having greater access to this scarce energy product. Unlike other
fuels, gasoline is offered at prices camparable to its value on world markets;
however, even this resource is probably underpriced because the public sector
foregoes a potentially valuable source of revenue by not taxing gasoline.

This document has as its purpose, the identification of the nature of
the energy problem in terms as clear as possible. It starts by estimating the
econamic prices of several energy products, followed by camparisons between
these prices and those at which energy products are offered on domestic
markets. This difference is approximately equal to an implicit subsidy. The
document proceeds to describe the .serious consequences of maintaining energy |
prices at artificially low levels. It then shifts to examire what Egypt is
doing to alleviate the energy problem and suggests reforms to effectively
eliminate the energy price distortions by the end of the 1991/1992 Egyptian
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" fiscal year. Finally the document projects the demand for electricity and
explores the direct budgetary impact of higher electricity tariffs,

The Economic Prices of Energy Products

The utilization of economic prices seeks to express the values of goods
and services in terms of one common unit of measurement, usually foreign
exchange. Wherever possible, this unit of measurement requires that the
prices of goods and services reflect their respective values at the borders
through which they are traded. Thus the value of an exported good is the
price it camands st the point of export. This is normally its value on
international markets less any transport and insurance costs borne by the
'exporter. Similarly, the value cf an imported good is the total cost the
importer pays for it at the port of entry, including any costs borne by the
importer in getting it there:. That is, the value of an import reflects the
price of the good or service offered in the producing country plus any
additional costs, such as transport or insurance, paid by the importer.

In the case of exportable products, no special problem is encountered in
determining their econamic or "border” prices. Being an oil exporter, crude
petroleum as well as refined products are worth what Egypt receives for them
at the point of export. For instance in the case of fuel oil, if it is
assumed that a similar quality to that sold on international markets is
produced in Egypt and it is also assumed that shipping costs are negligible
(for simplicity, these assumptions are made throughout this paper), the
econamic price of fuel oil, sametimes referred to as "mazout® is approximately
$US 70 per ton. This campares to damestic prices ranging fram LE 7.5 to 32
per ton. If it is furthermore assumed that the free market exchange rate of
about LE 1.90 per US dollar reflects the economic value of the pound 1/, the

1/ Throughout this document, it is assumed that the econamic value of the
Egyptian pound is reflected by the exchange rate $US 1 = LE 1.90.
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Price equivalent of damestically sold fuel oil in dollars is about US $4 to
$17 per ton, representing somewhere between 5% and 24% of its economic value.
By subsidizing this and other products sold damestically, Egypt is foregoing
foreign exchange revenues that could otherwise be obtained through increased
exports. Other important petroleum products whose market prices are
relatively easy to campare with their economic Prices are listed in Table 1.

Shifting to natural gas, it is seen that same difficulties are initially
encountered in determining its economic price. This is because Egypt does not
export this product, nor is it expected to do so in the near future. However,
natural gas serves as a close substitute for petroleum products, especially
for fuel oil in the generation of electrical energy. Thus the value of gas
can be estimated on the basis of its potential to replace fuel o0il in the
generation of electrical energy. Since, according to the Egyptian Electricity
Authority (EFA), the energy equivalent of a ton of natural gas is
approximately the same as 1.31 times that of a ton of fuel 0il, this factor
serves to implicitly determine the economic value of natural gas in Egypt. As
a result, the economic value of a ton of natural gas is 1.31 times the net
export value of a ton of fuel oil. |

Like natural gas, electrical energy does not trade across Egyptian
borders. However, the determination of the econamic value of electricity is
camplicated not only by it being a non-tradable, but also by the lack of a
convenient formula permitting its expression in terms of the energy eqguivalent
of another product as was derived for the case of natural gas. Despite these
obstacles, there is a generally accepted methodology, based on the principle
of long run marginal costs (LRMC), which is widely used in determining the
economic value of electrical energy. The World Bank, in particular, makes
widespread use of this concept in conducting econamic analyses of electrical
energy projects.

The LRMC principle assumes that electricity, like other goods and
services, will continue to be demanded by users as long as the marginal
venefits accruing fram its consumption equal or exceed the corresponding
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marginal costs. Thus, in a free market equilibrium with tariffs set at LRMC

levels, the marginal benefit of electricity consumption should be equal to its
LRMC, thereby permitting the determination of its econamic value, as perceived
by users, to be approximately equal to its marginal cost. 1/ Unlike the usual

. 1/ This conclusion has important implications for project analysis. It
suggests that with LRMC pricing the benefits to be derived fram an '
investment in electrical energy would be approximately equal to the LRMC
of providing the service. Nevertheless, the subsidization of electrical
energy in Egypt clearly impedes the utilization of this approach. For
this reason, USAID/Cairo does no* use the LRMC of electricity as a proxy
for measuring the marginal benefit of the service. Instead, it uses the
expected naminal prices of electrical energy as a basis for determining
the benefits to be derived fram electrical energy projects. Assuming
that the price charged is close to the LRMC and that users would
continue to demand electricity as long as the marginal benefit exceeds
or is equal to the cost, the benefits would normally be equal to the
econamic value or LRMC of this service. However, this is clearly not
the case in Egypt since the market price of electricity is kept far
below the LRMC and there is no firm e'idence that the GOE intends to
reduce the distortion between the nominal and the economic prices of
electricity. Again basic neoclassical economic principles tell us that,
regardless of whether the price of energy is high or low, users will
continue to demand it as long as the marginal benefits are not less than
the marginal cost or price (here reference is made to the marginal cost
as perceived by users as opposed to the marginal cost associated with
the economic costs of providing the service). 1In Egypt, users have come
to expect highly subsidized electricity and they make their plans
accordingly. Thus they will continue to use this service as long as the
benefits perceived are worth more than the naminal price of electrical
energy. Since this price is very low and most users have probably came
to expect the continuation of highly subsidized electricity prices, they
continue to consume it as long as the benefits are greater than the low
subsidized price. This implies that, in the absence of a program to
correct the distortion in electricity rates, the evaluation of
electricity projects should base estimates of benefits on the expected
naminal price of electricity relative to the prices of other goods and
services. Given that the economic costs of electrical energy projects
are generally much higher than their benefits with the latter based on
nominal electricity tariffs, as long as the GOE continues to underprice
electrical energy, it would be exceedingly difficult to justify
investments in electrical energy projects, especially those which entail
the expansion of highly subsidized energy sales.
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definition of marginal costs, which only considers variable costs, the LRMC
Principle dictates that econamic value is determined by all the costs of
providing a good or service, including those incurred for system expansions,
The requirement of taking into consideration all the costs of providing
electricity is a direct consequence of the long term planning horizon usually
accampanying investments in electrical energy.

Since most of the inputs necessary for providing electrical energy
either enter into international trade or are already valued at their
equivalent trade values, the costs of providing electrical energy assume an
important role in determining the econamic value of the service. The major
inputs which have readily determinable international values are petroleum
products, capital costs for imported equipment, imported spare parts and
imported raw materials, such as the coal proposed for future additions to
generating capacity. Likewise, since the value of natural gas is determined
in terms of the equivalent amount of petroleum products it could replace, its
economic value is also easy to determine. Other costs, which are relatively
minor such as labor and domestically produced capital and spare parts, are not
50 easy to measure in econamic terms. Fortunately, because of their
relatively minor importance, the errors involved are minimal in estimating
them quickly through accounting ratios derived by the World Bank several years
ago.

Since the principle of LRMC pricing of =lectricity bases its economic
value on the costs of providing the service, tariffs should be sufficient to
cover all costs, including the capital costs of expanding the system's
generating capacity. The application of LRMC pricing requires an estimate of
the cost per unit of electricity needed for meeting future demands. Instead
of utilizing hypothetical "world market” energy prices as a basis for
determining tariffs, the LRMC concept is especially appealing because it
permits energy rates to be based on the cost characteristics specific to a
given country. The IBRD espouses this basis for electricity pricing and it
appears to be appropriate for USAID recommendations as well.
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If a nation utilizing LRMC pricing feels that the demand for new
electricity is sufficient to warrant an expansion in generating capacity, it
should search for the most inexpensive form of generating the new energy.
This search must, of course, be properly inserted in the long term planning
horizon for electricity investments. Assuming that a proposed investment is
deemed to be of the appropriate size, it is necessary to estimate the fully
distributed cost of providing a unit of electricity and then set rates which
reflect this cost. Whenever new projects are needed for additional system
expansions, these additions would probably require more expensive investments
per unit of electricity generated and consequently would justify even higher
tariffs. This is because it is reasonable to assume that the cheapest
generating projects would probably (but not always) be chosen first
(considering projects which are capable of providing sufficient electricity to
meet future needs). As a system requires increasingly greater expansions,
more costly investment projects would have to be undertaken, thereby
increasing the LRMC of providing the additions. 1In turn, these additions
should be accampanied by higher tariffs. _

Same preliminary work has been performed to provide an estimate of the
LRMC of electrical energy in Egypt. It must be clearly ‘emphasized that the
work is, at best, tentative as it only considers the fully distributed costs
of two proposed power projects, the Talkha Cambined Cycle Project and the
Kureimat Plant. It excludes many other potential invesiments designed to
increase the supply of electrical energy such as the Damietta Cambined Cycle
Plant, for which the GOE is currently seeking donor support, and the nuclear
power plant.

Of the two projects used as bases for the LRMC estimate, the Talkha
Cambined Cycle Plant is a no more than a special case. Although this project
represents one of the least expensive additions to generating capacity, the
increment would only amount to 110 MW, representing less than a two percent
addition. The plant is especially economical because the generators would
utilize hot air currently being discharged fram the plant without incurrirg
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additional fuel costs. Moreover, the construction time for the new unit is
relatively short, about two years. A more expensive investment which is
considerably larger than the Talkha Cambined Cycle Project and much more
representative of the costs of major system expansions in electrical
generating capacity is the Kureimat Thermal Power Plant. It would be powered
by imported coal and, at 1200 MW, would provide more than ten'times the
capacity expansion of the Talkha Cambined Cycle Addition. This power plant
would require a construction time of about five years.

Assuming a shadow exchange rate of $1.00 = LE 1.90 and a discount rate
of 10%, the LRMC associated only with the cambined cycle addition to the
Talkha Plant is 1.76 cents per KW which is the eguivalent of 3.36 piastres
per KWH. 1/ 1In addition, if one assumes a border coal price of $40 per metric
ton and an internal transport cost of coal at LE 2 per metric ton, the LRMC
associated with the Kureimat Plant is 4.39 cents or 8.36 piastres per KwH.

The above figures represent approximations to the LRMC of generating
electrical energy over the next few years. However, to fully recuperate
costs, the price charged for electricity must make allowances for all costs,
including those incurred in the transmission and distribution stages.
Transmission losses make up an important part of these costs. Currently more
than 20% of electricity generated is lost and no significant improvement is
foreseen over the next few years. In order to cover these losses, the prices
charged for electricity must be increased by approximately 25% over the LRMC
associated with the generation of electricity, thus representing 20% of the
price charged. This means that the LRMC needed to cover transmission losses
would increase to 4.2 piastres for the Talkha Combined Cycle Addition and to
10.4 piastres for the Rureimat Plant. In addition electricity prices should

1/ This figure is scmewhat misleading if one utilizes an interpretation of
the LRMC principle requiring that the value of the energy derived fram
the combined cycle addition be based not only on the additional costs of
the cambined cycle itself, but also on the fully distributed cost of the
entire Talkha plant already in existence.



-19-

scarce investment funds to alternative projects making much better use of its
limited resources. Moreover, it would decrease current electricity
consumption by approximately 178, thereby offering a valuable fuel saving.

In the World Bank document discussing the closure of the Nag Ramadi
smelter and the modification of Kima's energy inputs, two possible negative
consequences were noted: the effect of these measures on employment in Upper
Egypt and the possible need for additional transmission facilities to the
North. As already noted, the saviﬁgs fram these measures woi:ld be great
enough to permit a generous campensation of workers adversely affected. The
savings are also likely to be great enough to justify the improvement of
transmission lines to the North.

It is important to mention that the Nag Hamadi and Kima plants were
singled out for attention because they are two of the most important consumers
of electricity. It is likely that other plants also utilize electrical power
inefficiently. Unfortunately, time constraints and difficulties in obtaining
reliable data impede a more in depth analysis of the other cases of
inefficiencies and waste.

Perhaps the greatest burden of the Egypt's energy subsidies is that
related to the cost of foregone opportunities, that is, the opportunity cost.
While there is no clear methodology available for a precise measurement of
this cost, it is possible to make very tentative approximations in the
direction of measuring a minimum value of this cost. Assuming that the
elimination of Egypt's policy of subsidizing damestic energy prices would lead
to an internal energy consumption averaging that of other nations with similar
per capita incomes, this would imply the decrease of domestic energy
consumption by the equivalent of 163 kg. of petroleum per capita. 1/ Since
the population of Egypt is about 50 million, the total energy saving would be
about 8.2 billion kg. (or 8.2 million metric tones) of petroleum. At a

1/ This estimation is based on the enerqgy consumption figures from the
previously cited World Bank, World Development Report, 1986.
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current international petroleum price of close to $100 per ton, the
opportunity cost of not exporting the petroleum (or its equivalent) currently
used to support an inflated damestic demand could be estimated at $820 million
dollars. This is the equivalent to approximately LE 1.6 billion.

If the GOE instituted a far reaching program of econamic reforms which
priced energy products close to their econamic values, this would undoubtedly
have an enormous budgetary impact. Not only would there be an expanded inflow
of foreign exchange resulting fram increased energy sales abroad, but there
would be two other major favorable implications on the budget: (1) the
government would receive additional revenues fram the damestic energy sales
and (2) the decrease in the quantity demanded of energy products on the local
market would reduce the need for heavy capital expenditures required to expand
the nation's generating capacity. While there is no easy way of separating
out these effects, in the absence of better information it can be presumed
that the camposite effect may be close to the amount of the energy subsidy,
currently estimated at approximately LE 4.7 billion.

The GOE Response to the Problem

Despite the advantages inherent in setting energy prices at least as
high as their economic values, the GOE does not appear anxious to reduce the
large energy subsidies currently in effect. To the contrary, these prices
have declined greatly in relative terms over the past ten years. By referring
to Table 4, it is seen that the naminal price of electrical energy was about
50% higher in 1984/85 than in 1974. Nevertheless, over this same time period,
the wholesale price index tripled, implying that the price of electricity
declined by 50% relative to the prices of other goods and services.

Table 4 seems to indicate that the average tariff decreased fram 1975 to
1977. while nominal tariffs did not go down in this period, the apparent
reduction in the average tariff may be due to sharp increases in consumption
by the Nag Hamadi aluminum smelter, the most heavily subsidized enterprise.
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TABLE 4

Sales in Value Average Wholesale Price index of

miilions in millions tariff in price index electricity
Year of KwH of pounds milliemes/KWH  (1974=100) (1974=100)
1974 6895 50.2 7.27 100.0 100.0
1975 8308 74.3 8.94 100.0 123.0
1976 9662 83.3 8.62 110.3 118.6
1977 11489 92.0 8.00 121.7 110.0
1978 12722 110.3 8.67 131.6 119.3
1979 14546 107.3 7.38 154.1 101.5
1980 16114 120.4 7.47 177.1 102.8
1981/82 19036 145.0 7.62 205.1 104.8
1982/83 21546 179.7 8.34 249.6 114.7
1983/84 24630 240.2 9.75 273.0 134.1
1984/85 26175 287.6 10.99 297.2 151.0

SOURCE: Average tariff estimations are based on data fram the Egyptian
Electricity Authority (EEA) and the World Bank.

NOTE: In this Table, the average tariff is estimated by dividing the "value"
of electricity as defined by EFA by the number of kilowatts sold.
is a discrepancy between the tariffs calculated by this method and

The differences may be due to electricity

sales to distribution campanies at lower tariffs than charged to final

users, unpaid bills not recorded as "value" by EFA or late payment of

previous tariff estimations.

bills.

There
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Between 1974 and the 1981/1982 Egyptian fiscal year, it can be seen that
the wholesale price index more than doubled while the average electricity
tariff remai:.. virtually uncl:xanged (the price index of electricity is 104.8
in 1981/1982 using 1974 as a base). Ower the last three years included in the
table (1981,/1982 through 1984,/1985), electricity price increases were slightly
greater than the recorded increment in the wnolesale price index. No
acceptable explanation can be found for the apparent temporary increment in
the average tariff in 1978. It was not due to a tariff increase.

While information is not camplete for the 1985/1986 year, an average
increment of about 37% in nominal electricity tariffs announced in July 1985
indicates that the relative price of electricity probably increased in
relation to the wholesale price index, with the latter being likely to show an
increment ‘in the 15 to 20% range for the year ending in to July 1986.

However, it is disappointing to note that no increment in electricity prices
has been announced for July 1986 despite an expected naminal increment of
approximately 26%. Without a sharp increase soon, the impact of the tariff
increase of July 1985 will be quickly eroded by inflation.

Over the past year there have been few important increments in the
prices charged for other energy products. 1In 1986, an announcement was mcde
that fuel oil prices would be increased fram 7.5 to 32 pounds per ton for four
industries: cement, lime, bricks and gypsum. However, this increment exempts
EFA, the nation's most important user of fuel o0il. Even though an increment
of this size appears important in percentage terms (it is a 427% increase),
the base price is so low campared to the international fuel .0il price of about
US $70 per ton, that the large percentage increase still leaves the damestic
price far below the international price of fuel oil. At LE 32 per ton, the
international price remains more than four times the damestic price, implying
only a slight reduction in the enormous opportunity cost of subsidizing local
consumption. '

In July 1986 gasoline prices were raised fram 20 to 25 piastres per
liter for regular and fram 25 to 30 pt. for premium gasoline. At these prices
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there is no impbrtant subsidy. However by charging much less for gasoline
than many other nations, Egypt is foregoing an important source of revenue
while at the same time missing an opportunity to reduce traffic on congested
City streets. '

Measures for Correcting the Problem

The solution to the problem of underpricing energy products is
relatively straightforward. It, of course, entails raising prices. The only
major difficulties concern the details of an implementation plan.

USAID and other international donors, in particular the World Bank, have
on many occasions encouraged the GOE to adopt a program designed to sharply
reduce the energy subsidy 1/. At the current time, it seems appropriate to
design and implement a program having as its objective the elimination of
almost all energy subsidies within the time period spanned by the forcthcaming
five year plan, that is by July 1992. A five year program is considered
adequate to respond to the urgent need to increase rates rapidly, while
showing prudence in mitigating the most adverse effects of price increases
which will undoubtedly affect certain users now accustomed to receiving heavy
energy subsidies. The proposed program would provics »uth needed revenue to
the public sector, not only through the direct effects of increaseii rates, but
also by increasing the amount of pet:oleum available for export as the

1/ USAID concerns about low energy prices were apparent ten years ago when
a covenant was placed in the 1476 project agreement for the Ismailia
Steam Power Plant (263-0009) specifying that within three years (fram
1976) tariffs should be set at a level high enough to produce an annual
rate of return of 9% on average fixed assets in operation. It might be
added that there were no tariff increases over the cited three year
period. Again, in 1979, another power plant project agreement (for the
Shoubrah El Kheima Thermal Power Plant, 263-0030) called for a minimum
5% rate of return in 1980 (a year of only minor tariff adjustments) and
a 9% rate of return in 1983 and thereafter. The GOE also agreed to hold
periodic consultations with USAID concerning power rates.
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quantity of energy products demanded damestically contracts in response to
higher prices. Tariffs based on the cost <;f providing energy products would
provide clear signals to users, thereby eliminating the incentives currently
inducing inefficiency and waste. To the extent that price increases curtail
the rapidly growing demand for cheap energy, they will beriefit the nation by
decreasing (but not eliminating) the need for costly investments in physical
infrastructure. To reduce the large distortions stifling productivity in the
Egyptian econamy, the program to reduce subsidies should carefully focus on
the rapid elimination of the largest subsidies. At the same time, provisions
should be considered for cushioning the adverse impacts on some users.
Particular reference is made to the effects on low incame households.
Employment effects must also be considered as certain industrial users are
forced to curtail production as they are confronted with paying the real costs
of inputs, including energy inputs. In certain circumstances, special
temporary assistance may be provided to industrial establishments needing
support in converting to energy efficient production processes.

Reeping in mind the previously specified objectives, the following
proposal outlines a series of measures which could greatly improve Egypt's
utilization and conservation of its energy resources:

Measures relating to electrical enerqy prices:

- Accept a long run marginal cost (LRMC) framework for determining
electricity tariffs based on the cost of providing the service,
including the capital costs of system expansions as well as on the
variable costs of producing electricity. As the LRMC of electricity
changes (and it undoubtedly will due to exchange rate fluctuations and
price changes of petroleum products on international markets), there
should be appropriate changes in the program of electricity price
increments such that the objective of equating nominal tariffs with
their LRMC levels is attained in five years. The program outlined in
this document is based on the current values of the Egyptian pound and
petroleum products on international markets. To get electricity pricing
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on the correct path, it recammends very sharp immediate increments in
prices, followed by additional increases over a five year period.

Raise all tariffs by 40% immediately (approximately the inflation rate
of last year plus 20%). Residential users consuming less than 100 KWH
monthly could be subject to rate increases limited to the inflation rate
(about 20%).

Establish a floor rate of 4 piastres (40 milliemes) per KwH immediately
for all users, again with the exception of users consuming 100 KWH or
less in a month. The concept of a floor rate is proposed to narrow the
margin between the most highly favored public sector entities and
certain private sector users paying rates almost ten times as high.
Establish a ceiling rate at, or perhaps slightly over (perﬁaps by 5 to
10%) the LRMC determined tariff (currently estimated at 10.4 pt. per
Kw) at which no user will be charged unless all are so charged, again
with the possible exception of low incame households. As in the case of
the floor rate, the ceiling is proposed with the objective of narrowing
the discrimination currently practiced against private sector users of
electricity. By adhering to maximum rates, the private sector users
currently paying the highest tariffs will be protected fram the impacts
of flat percentage increments which, in the absence of ceiling tariffs,
would fall harder on those currently paying the highest rates.

Fram July 1987 to July 1992, raise electricity tariffs by 18% per year
in real terms, that is the rate increases will be equal to 18% plus the
level of inflation. 1/ For purposes of measuring inflation, the
wholesale price index is probably the most appropriate measurement.
Again, it must be emphasized that the proposed tariff increments are
based on prices observed in September 1986. Any further increase in

While a real percentage rate in the order of magnitude of 1R% may sound
high, it must be remembered that the base for measurements is so low as
to make even moderate increments appear large in percentage terms.

{fy
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these prices is likely to require even sharper annual price increments
to achieve the goal of equating nominal and economic prices of
electricity in five years.

- If the GOE considers that the poor are truly benefitted by subsidizing
the consumption of the first 100 KWH of electricity, this consumption
could continue to be subsidized however it should still be subject to a
yearly price adjustment of not less than the rate of inflation. Perhaps
the most appropriate rate of inflation for this tariff increment would
be based on the change in the consumer price index. This would maintain
the real price of electricity paid by low incame users. However, in
order to avoid billing problems, it is probably necessary to charge a
lower rate for the first 100 RWH consumed for all residential users with
much higher marginal rates applying to consumption over that threshold.
The subsidy granted to the first 100 KwH consumed by households would
probably affect no more than 20% of electricity sales, however accurate
information on the numbers of household users by quantity consumed is
not available.

Measures relating to petroleum and gas prices:

- Increase the price of fuel oil to LE 50 per ton immediately for all
users. In order to reach the September 1986 level of internatignal
prices, the real damestic price (that is, the price after correcting for
inflirtion) should be raised by 18% in six annual increments from July
1987 through July 1992. Any important change in the international price
of fuel oil should be reflected in the increments needed to bring the
damestic price up to camparable world levels.

- Raise the prices of gas oil and diesel to LE 80 per ton immediately,
followed by six annual real price increments of 18% each. These would

start in July 1987 in order to equate the damestic prices with those
determined in international markets by July 1992.

- Raise the kerosine price to LE 85 per ton immediately and then by six
18% annual increments in the real price starting in July 1987.
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- Similar increments should be planned in the prices of other petroleum
products to fulfill the objective of reaching international prices in
the specified five year period.

- Raise the price of natural gas immediately to LE 65 per ton, followed by
six annual real price increments of 18% each from July 1987 through July
1992,

In the short run, it is,(likely that the above program of price increases
would cause hardships to the most inefficient users of enerqgy products,
especially to certain public sector firms. Wwhile no special provisions should
be made to cushion the rate increases to private sector firms, most of wham
are already paying relatively high rates, same public sector enterprises may
require limited budgetary support while their operations are reorganized to
reflect the econamic cost of their energy inputs. Even though an effective
economic reform program requires that all price changes be fully passed
through to consumers, perhaps same temporary (strictly temporary) budget
support could be made available to certain commercial users threatened by
bankruptcy due to increased costs.. To be eligible for budgetary support, an
enterprise must present a well-.defined adjustment plan which, in turn, must be
determined econamically and financially viable. Any such support should have
clearly defined cut-off dates and should not be provided to enterprises
failing to provide plans for quickly overcaning short term difficulties due to
energy price increases.

Major Implications of Enerqy Price Increases

Same of the important impacts of energy price increments have already
been mentioned or at least implied in this document. A major reform bringing
energy prices in line with their econamic values will lead to more efficient
patterns of energy use, improved factor productivity, increased exports,
better allocation of investment funds and increased public gector revenues.

¢V
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This section will focus on the implications of increased electricity prices on
future sales of electrical energy, thus providing a basis for measuring the
system capacity needed to sustain the projected demand. Projections are made
for future electrical energy requirements with and without a program of price
reforms. By cambining the demand projections with the schedule of electricity
tariffs recommended as a basis for the reform program, estimates are then
derived of the direct budgetary impacts of the proposed electricity price
increments. This is done over the five year adjustqgnt period during which
nominal energy prices are brought up to their economic levels.

The projection of the future demand for electrical energy utilizes, @s a
starting point, same of the basic characteristics of a model set up by the
World Bank to simulate the impact of price increments on future requirements
for electrical generation capacity. 1/ The assumptions used for the
elasticities of electrical energy demand, both with respect to GDP and prices
are the same ones used by the Bank. Thus it is assumed that the elasticity of
demand for electrical energy of the industrial sector with respect to GDP is
1.48; that is, with other factors being constant (in particular, prices) a one
percent increase in industrial GDP would lead to about a 1.48 percent
increment in the utilization of electricity by this sector. Similarly the
demand elasticity of electrical energy with respect to GDP of agriculture is
estimated at 0.89. Por the rest of the economy, including for consumption, it
is estimated at 1.35. Thess figures suggest that the elasticity of demand for
electrical energy with respect to incame tends to be positive; as incames go
up, and other factors remain unchanged, the demand for electricity tends to
increase more than proportiocnally to the increment in incame. Only the
agricultural sector appears to have a slightly inelastic demand.

It is much more difficult to draw accurate conclusions concerning the
price elasticity of demand for electrical energy in Egypt. These prices have

1/ World Bank, "Egypt Investment Review, Power Subsector Issues," op. cit.,
pages 4-11.
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been highly subsidized for a long time without enough variation to permit an
adequate econametric estimation of their elasticities. 1In order to even
approximate this elasticity, it is necessary to look at the response of demand
changes with respect to price changes for electrical energy in other nations.
On this subject, there is considerable information. 1In general, the
elasticity tends to be quite inelastic, that is in the -0.10 to -0.30 range
with same studies suggesting that it may be more jmelastic over longer periods
of time. For purposes of the present study, a price elasticity of -0.10 is
assumed. This is a conservation estimate which may tend to overestimate the
future demand for electricity if, as appears to be the case for Egypt, there
will soon be major increments in prices. If the elasticity is much more
elastic than that used, then the contraction in demand as a response to major
price increases may be much greater than the estimates in this paper would
indicate.

It should also be noted that no studies were found which document the
demand response to price increments of even close to the order of magnitude
projected for Egypt. This adds an even greater degree of uncertainty to the
estimates used in this paper.

As a starting point, Table 5 presents the most recent electricity sales
data available of EFA to certain industrial and commercial users as well as to
distribution companies who, in turn, sell electricity to both residential and
non-residential users. It should be noted that over three-quarters of ERA's
sales, measured either in kilowatts or in revenues, are to distribution
campanies. Little information is available concerning the corresponding sales
of these campanies to final users. Table 5 shows that overall sales of EEA to
both end users and distribution companies reached 26,175 million kilowatt
hours in 1984/85 for a total of LE 287.6 million. This implies an average
tariff of 10.99 milliemes per KWH. These figures provide the basis for the
construction of scenarios representing the effects of maintaining the status
gquo or implementing serious economic reforms designed to bring nominal
electricity prices up to their econamic value by the end of the next five year
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TABLE §

ENERBY SALES IN 198471385
{in eillione of YIH)

Ruantity Value {/ Gverageé Tariff 2/

Kiea fFerlilizer 1345, 44 B702.48 6.35
Nag Hasadi Alueinua 3044. 46 17075.77 .61
Soned (o, 207,07 1443,86 7.00
Assuil Lesent 2.50 43,33 19.73

Sublotal - Very High Voltage 4523.67 27277, 64 .90
Kataeia Ceeent (o, 0.33 10,08 30.55
Alex. Ship Building (Arcene)) 1,85 §7.02 912
Eqrp! Cherical 130,63 118,43 B.94
E)-Nagi 0il 139,00 §93. 64 7.16
fibcu Dir Fertlilizer 9.2% 4,88 B8.93
Talkha Ferlitizer 353. 13 3137.92 8.94
fahala Teztites 54,69 B13.67 14.80

~filex,-0il- M - BT - - L3

flex, Cenent £6,37 1726, 3% 26,01
£l Aniria Testiles . BLZS 1528.25 18. 14
Egypt-lren (Hiratex) t8.67 755,48 13.5
lerigalion and Drainage 582,05 4577, 15 8.55
Land Rec‘asation 15,33 LIS 8.5
Batra Broadcast (Eovernaent) 9.4 202,89 8.94

Sublotal - High Voltage 1542, 43 1£533.03 10.07
Svez Cement 69.75 3678.72 55.90
El Eothra Pipe Co. 004 1.4 ' 28.50
Irrigation and Drainage 38.31 83,95 17.91
Salhiz Projects 47.83 652.08 13.69

Sublotal - Kediue Voltage 155.73 5237.50 33.43
Diclribulion Cozpaniec 19753.21 23B3582.2% 12,08

TOTAL 26175.04 287600,52 10.99

SDURCE: EEA and Eslimalions

1/ In theusands of Egyplisn povnds
2/ In willienes per LiH
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plan.

The tariff scenarios for electrical energy with and without reforms are
found in Table 6. Its first column reproduces the tariffs observed for the
1984/85 year (originally presented in Table 5). The second column estimates
the tariffs charged in 1985/86, all of which were increased by 37% with
respect to the previous year. While EEA statistics indicate that major users
of very high voltage and high voltage electricity had to pay a tariff
increment of 37% in that year and that the average overall rate increase was
also 37%, it appears that EFA did not distribute the burden of the increment
evenly among all the medium voltage users. Neither did the distribution
companies allocate the inciease evenly among all their customers. In general,
the largest electricity consumers (both residential and non-residential) had
to bear larger percentage rate increases.

In the absence of a reform program, it is xssumed that the rates of
1985/86 persist in the future over the period covered by the simulation
realized in this exercise. It should, however, be emphasized that these rates
are in real terms, that is naminally corrected for any inflation which may
occur.

Under a reform program similar to that presented in this paper, the .
projected electricity tariffs over the 1986/87 to 199293 period are as
projected in the last seven columns of Table 6. Again, these tariffs are in
real terms, implying that all nominal tariffs are adjusted for the effects of
inflation. The table assumes that relative prices remain unchanged; in the
event this assumption does not hold, the simulations should be modified
accordingly. It can be secn that the econamic reform scenario adjusts all the
tariffs in the table to the estimated LRMC for electrical energy by July 1992,
the end of the forthcaming five year plan.

Once the assumptions are set for the prevailing prices with and without
+.-anamic reforms, the next step involves simulating the effects of the two
sets of prices on the demand for electrical emergy. This is accamplished in-
Tables 7 and 8. Both assume that GDP will grow by 4% in 1986/87 followed by
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3% in 1987/88, 4% in 1988/89 and 5% afterwards. Although it might have been
more appropriate to assume lower growth rates for both scenarios (especially
for the one which does not allow for economic reforms), in order to avoid
underestimating the demand for electricity in future years, it is probably
best to err on the side of rapid growth than slow growth.

There are two major factors which influence the future demand for
electrical energy: (1) the general growth of the econgmy and (2) the price
charged for electricity. In order to simplify the simulations of the demand
for electrical energy, it is assumed that all sectors of the econamy will
experience the same growth rates over the period spanned by the analysis and
the econamy is divided into three major sectors - industry, agriculture and
all the rest. Keeping in mind the demand elasticities for each of these
sectors with respect to GDP as estimated by the World Bank (1.48, 0.89 and
1.35 respectively) and assuming that these same elasticities are close to
those which will prevail over the next seven years, it is a relatively simple
procedure to project the demand for electricity in the reference case, that is
in the case without econumic reforms.

Since the reference case assumes no real price changes for electricity,
there is no need to camplicate this case with a consideration of the possible
effects of a variation in tariffs. Instead the application of the following
formula is sufficient to project the demand for electricity by entity i:

Q.+4Q. Y.+ 8Y.
{ ' ' 4

Q Y
where Q; ="the quantity demanded of electricity by entity i,
Y, = the contribution to GDP of entity i,
e = the elasticity of demand of entity i with respect to GDP.

This formula is used to project the demand for electricity for all the
entities included in the analysis, with the exception of the 'Nag Hamadi
aluminum smelter and the Rima fertilizer plant. Since it is also assumed that
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power shortages will not permit the further expansions of energy consumption
by these firms, they are limited to the levels of consumption observed in the
year 1984/85. The application of the elasticity formula and the special
assumptions regarding Nag Hamadi and Kima permit the simulation of the demand
for electrical energy in the reference case presented in Table 7.

This table projects the demand up to 1992/93 in a manner showing lower
annual increments than were observed in the past. While the average annual:-.
increment in demand exceeded 12% over the 1975 to 1985/85 period, the
simulation reduces the yearly increase in electricity demand to just over 5%
fram 1985/86 to l§92/93. This is for two reasons: first, GDP increases are
projected to slow down fram 8% to about 4.5% over the two respective
periods 1/ and, second, restrictions on the ability to further expand system
capacity are assumed to place limits on additional consumption by the two
largest industrial users.

Even with the slower growth in demand projected in this scenario, EFA
still faces increasing pressure on its capacity since it would still require a
system expansion sufficient to meet the 42% increment in demand projected over
the seven years. Unless there is an increased donor increase in financing new
capacity (samething quite unlikely in the absence of basic economic reforms),
EFA may encounter serious difficulties in both financing system expansions
while being pressured to increase outlays to maintain obsolete equipment.

While the maximum demand was 5279 MW in 1985 with a load factor of about
0.68, the continuation of the same load factor 2/ would increase the maximum

1/ Given the magnitude of the problems facing the Egyptian econamy, it is
not unreasonable to assume & slowing down of econamic growth. However,
this decline in growth could well be much sharper than that projected by
this paper. The primary reason for not utilizing lower growth
projections is a result of an intent to avoid camitting an error which
might result in a serious underestimation of the future demand for
electrical energy.

2/ This same load factor has prevailed fram 1982 to 1985.

(\\
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demand to 7517 MW in 1992/93, an increment of 2238 MW or almost the size of
four large 600 MW power stations (the size of the new prbposed plant in
Damietta is 600 MW). A decrease in the load factor to 0.65, perhaps possible
with moze peaking of consumer demand in the early evening, could result in a
peak demand of 7364 MW, an increment of almost 2600 MW over the 1985 maximum.
Any of these results could place a severe strain of EFA's generating capacity
as well as on the GOE's investment budget. Perhaps the demand could not be
met, but even if it could, the enormous resources needed to meet this demand
for subsidized electricity could probably be better spent on projects capable
of contributing much more to the nation's growth and development.

Shifting to the scenario with the energy pricing reforms presented in
this paper, it is easy to imagine that price increments of the magnitude
contemplated in the proposed reform program would restrict any expansion in
demand to uses justified by a rather substantial additional outlay on
electricity. The effects of these increased tariffs (those appearing in Table
6) on future demands for electrical energy are projected in Table 8. At the
outset, it should be noted that this table embodies several specific
assumptions: |

- The price elasticity of demand for electricity is assumed to be -0.10,
implying that an increase of the price of electricity by 10% will result
in a decline in the demand for this service by about 18. While it is
frequently argued that the price elasticity of demand for electricity
over longer time periods is considerably more elastic, perhaps in the
range of -.30 to unitary (-1.0), a more inelastic demand was chosen to
avoid projections of large decreases in the quantity demarded of
electricity in response to substantial price decreases.

- A tariff increment of over 400% for the Nag Hamadi aluminum smelter is
assumed to result in its closure at the start of the 1987/88 year. It
has already been seen that this plant constitutes an enormous drain on
the productivity of the Egyptian economy. Even by charging the plant
for only 40% of the value of the electricity it consumes (the percentage

(\,\_)
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implied by the 400% tariff increment), the inefficient nature of the
plant would become more apparent and possibly provide grounds for
overcaming the political obstacles to closure.

- The increased electricity tariffs paid by the Kima Fertilizer plant are
assumed to result in its conversion to natural gas at the beginning of
the 1990/91 year. Wwhen this occurs, its electricity consumption is

. assumed to decline by 90%.

- By restricting tariff increments to the inflation rate for the first 100
KW of monthly consumption by residential users, the distribution
campanies might be subject to econamic and financial losses. It is
assumed that these potential losses are fully offset by higher tariffs
to non-residential custamers and by a graduated rate structure for
household consumption. The end result of this differentiated rate
structure is that the distribution campanies are assumed to charge an
average rate which fully covers the LRMC of providing the service.

Even with a highly inelastic demand, Table-8 Clearly shows that the
implementation of the proposed tariff reforms may have a very important impact
on electricity use. 1In 1992/93, the reform scenario projects the future.
demand for electricity at 29,602 million KWH, more than 25% less than the
39,880 million KWH simulated in the reference case. The reform scenario only
projects a total demand increment of 5.7% over the seven years spanned by the
analysis, the equivalent of an average annual increment in demand of slightly
less than one percent. It is readily seen that the reform scenar io projects a
decrease in the demand for 1986/87, the year of the introduction of the
minimum rate of 4.0 piastres per KwH 1/. An even larger decrease in demand -

1/ For camputational convenience, the reform scenario assumes that tariff
increments are introduced on July 1, 1986, a date which has already
passed. If reforms similar to those proposed were to be introduced
later in the year, there would still be an impact on the quantity of
electricity demanded, but it would be somewhat less than that projected
in Table 8.

(\’/
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(-9.25%) is simulated for 1987/88 when the Nag Hamadi aluminum smelter is
closed. Ahfter that year, the major adjustments to the reform program will
have been made and the demand for electricity again shows positive increments,
in the range of 3.48% to 5.41% annually, with the exception 1990/91, the year
when the Kima Fertilizer plant is converted to gas. Even though the tariffs
continue to demonstrate sharp annual increments in the latter part of the five
year adjustment period, the positive effect of the income elasticity (that is,
the elasticity with respect to GDP) of demand more than offsets the negative
effect of the price elasticity. This would not be the case, however, if
another simulation were run with a price elasticity of demand at about -.30,
an elasticity which seems closer to the empirical evidence obtained fram other
econamies.

Upon looking more closely at the implications for system capacity of the
reform scenario, it is seen that at a load factor near that which has
. prevailed in recent years (about 0.68), a demand of 29,602 million KWH in
1992/93 would require a peak load capacity of about 5580 MW, an increment of
301 MW over the maximum demand observed in 1985. This demand increment could
be more than met with a power plant of the size contemplated for Damietta.
However, it must be mentioned than once the period of econamic reforms is
camplete, the continuation of a 5% annual growth rate in GDP without further
real price increases could well require substantial capacity additions. Thus
beginning in 1993/94, the annual increments in the demand for electric power
could easily climb to 7.58%, implying the need for a capacity addition of at
least 420 MW per year.

It must be emphasized that the above figures do not lead to the
conclusion that a rather stagnant demand for electricity over the next {ive to
six years should necessarily be accampanied by insignificant investments in
the sector. To the contrary, the replacement of aged and deteriorating
equipment may well be a high investment priority. Moreover, the time horizon
for effective planning of energy investments is necessarily long, long enough
to require projections much further out in time than those realized in this
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paper. These projections must be accampanied by investments with sufficient
lead time to permit their termination when they are needed.

It is interesting to note that the projected future demand for
electricity grows much slower in the reform scenarios presented in this paper
than in the previously cited simulations performed by the World Bank. Despite
the fact that higher world oil prices resulted in an even larger disparity
between the naminal and econamic prices of energy products when the Bank study
was conducted, this effect was more than offset by a much longer adjustment
period for tariff reforms in the World Bank study. 'The proposed period was
shortened after the campletion of the cited study due to the serious
deterioration experienced by the Egyptian econamy in the following years.
Furthermore the progress made on tariff reform since that time has been
inconsistent and disappointing. At this time both the World Bank and USAID
agree that tariff reform is much more urgent than it was three years ago.

Upon campleting the tariff and demand simulations of Tables 6 through 8,
it is a relatively simple step to project the revenue impacts of the two
scenarios. These are found in Tables 9 and 10. Both show that estimated
revenues for EFA in 1985/86 reached LE 424 million, up over 47% fram the
previous vear; however the inflation-corrected increment in tariff revenues is
only 30%. The rapid rise in naminal receipts is due to the 37% tariff
increase of July 1985 and to an increase in the demand for electrical energy.

After the base year of 1985/86, a comparison of Tables 9 and 10 permits
an estimation of the major revenue implications of electricity rate reforms.
It is readily seen that real (inflation corrected) revenves increase by 46%
fram 1985/86 to 1992/93 without reforms (fram LE 424 million to LE 621
hillion) while the implementation of the proposed pricing reforms would raise
revenues by more than sevenfold (fram LE 424 million to LE 3,079 million) over
the same seven year period. The revenue increase of the scenario without
reforms (averaging 5.5% per year) is due solely to the expansion of sales
while the large revenue gains of the reform scenario (averaging almost 33%
annually) are caused by sharply increased tariffs. It should be noted that
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the revenues associated with the reform scenario are fully adjusted for the
reduced consumption which necessarily accampanies higher prices.

The additional revenue in Table 10, amounting to more than LE 2.6
billion, is in itself almost one-third of the projected budget deficit of LE 8
billion for 1986/87. However, this revenue gain will be augmented by the
additional receipts derived from price increases on other energy products.
There will also be financial gains from expanded foreign exchange earnings as
more petroleum is available for export. All of these factors are expected to
alleviate the pressure on the public sector budget.

Upon a closer analysis of the revenues associated with the reform
prop:zsal, it can be noted that the introduction of the minimum electricity
tariff in early 1986/87 is projected to increase revenues in that year by over
LE 660 million. This is despite the impact of the rate increase on demand
(which Table 8 projects will fall by just over 38). With the closure of Nag
Hamadi in early 1987/88, the revenue increment of increased electricity rates
is only LE 107.

These additions to public sector revenues could be extremely valuable
during the first years of a camprehensive reform program. They would serve
not only to cover possible budgetary shortfalls, but along with the revenue
impli_ations of other energy price adjustments, they will provide a cushion to
facilitate the structural adjustments required by a serious econamic reform
program. These additional revenues accompanying tariff increments could make
an important contribution to a special fund designed to finance temporary
investments needed by Egyptian industry to adjust to new econamic conditions.
Any such assistance should be strictly temporary in support of financially and
econamically sound projects. The fund could also channel resources into
projects needed to safeguard the welfare of groups who might otherwise be
adversely affected by the econamic reform program.
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