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PROJECT OVERVIEW

Zaving almost a half billion dollars of USAID 2%unds invested in the
elactric power sector, the Mission collaborates very closely with the GOE
agencies involved in all aspects of the Egyptian energy situation, ranging
from policy planning and technical training to power generation and
distribution. T™e Mission's work in the sector, as well as the 1978 U.S.
Department of Energy-sponsored Joint Egypt-0.S. Cooperative Energy Assessment
(hereafter referred to as the Assessment) have provided us with a great deal
of information on Egypt's energy resources as wall as on the government's
ability to put these rasources to use.

The anergy project herein described is composed of three sub-projeét,s:
Energy Policy and Planning; Renewable Energy Resources Field Testing; Otility
Management. These sub-projects have as their common goal the efficient
uytilization of Egypt's extansive and increasingly complex range of energy
resource options. They are designed to deal with three of the major problems
which the Egyptians have i3entified as needing urgent attention for their
impact upon the economic and social development of the country and, as such,
are intimately related to each other.

Strengthening Egypt's overall national energy, economic and taechnical

planning, as well as management capability, will enable the GOE to analyze

various energy supply options, develop a sound program to identify energy
demand and the capability to implement it in a more efficient manner. It is
expected that these analyses will also result in a better understanding of the
technical/economic charactaristics of renewable energy rasource systems and,
thereby, help to convince decision makers within the GOE and donor
organizations to consider renewables as having important potential in Egypt's
future energv mix. . ‘

It is recognirzed that renewables are not yet economically attractive to
the end-user in Egypt because of haeavy subsidies on fossil fuel based energy.
It is felt, however, that Egypt is beginning to move, albeit very cautiously,
in the direction of adjusting selected energy prices upward. In the meantinme,
field tasts of proven renewabls tachnologies in the Egyptian scene in order to
evaluate their appropriateness from a technical, cultural and economic (based
on world energy prices) point of view is timely. Then, as Egypt moves toward
world energy prices, the GOE will be in a position to move confidently in the
renewable area.

The Energy Policy Planning sub-project has been authorized and will begin
implementation shortly. The Renewable Energy Field Testing subproject has
heen developed through the PP stage. The third, Utility Management, will bhe
developed in the near future, following an assessment of those critical areas
of utility mangement which should be addressed. It is envisionad that this
component will be an important part of the project and, though its development
will not take placs concurrently with the other two, it will be closgely
coordinated. Funding for the Renawahle Energy Pield Testing subproject should
not be held up for the development of the third sub-project as, although they
are interrelated, they have not been dasigned so as to be dependent upon one
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another,

~he <following sections briefly describe the energy situation in Egypt

dzy wnd the sub-projects which USAID/Cairo has developed to improve that
rtuation.

Mmoot

£nergy Situation - Present Levels of Use

Egyptian oil production in 1980 is estimated at 29.6 million MT/year. Of
~his, 5.8 million MT is taken as the share of the foreign companies, whils
23.8 million MT is the Egyptian shara. '

Total domestic consumption of petroleum products in 1980 is aestimated at
14.8 million MT/year. Domestic energy use has increased rapidly over the past
three years, at an average rate of 12.54. During this period butagas usage -
increased 18% and kerosene by 58. This compares with an annual zverage GDP
increase of 9% over the same years.

this rapid increase in enargy use is, in part, due to the very heavy
subsidies on both fossil fuels and electricity. These energy subsidies are
part of an overall policy of providing subsidies for the Egyptian population
in selected commodities (primarily energy and food). The effect of this
policy is to distort capital inveatment decisions, discourage energy
convervation and encourage energy intansive taeachnologies in the productive and
residential sectors.

Industry consumes about 40% of all energy in Egypt and this percentage -is
expected to increase over the coming years. Over 70% of this enargy
consumption is by public sector companies. Due to past and present subsidized
energy costs, public sector industry has had minimal incentive to reduce fuel
consumption by utilizing both well established and new energy conservation
techiniques. This situation is similar to that in the U.S. before 1974, which
resulted in U.S. industry being significantly more energy intensive than its
Japanese and Furopean counterparts. Post-1974 experience in the U.S. suggests
that realistie pricing can reduce industrial energy consumption by 10-30%,
derending on the industrial sactor. In fact, consumption in all sectors of
the T.S. has been reduced significantly. Similar raductions might bae expacted
in Egypt with significant Dbeneficial effacts on o0il exports and energy
production/distribution capital nesds. Energy planning in Egypt should st:es;
+ha aeffect of energy conservation policy options on such crucial issues as oil
exports, capital spending, enargy production and energy saving equipment,
alternative industrial development options and ©process choices. Most
importantly, it must address pricing as the most effective mode of generating
energy efficiency and conservation.

Since the Assessment, global energy deve opments have combined with energy
factors in Egypt to produce a number of new energy planning priorities. 1In
order to address these issues, Egyptian energy and economic planners have
identified the need to enhance their capabilities for integrated energy
analysis based upon both energy resourcs and production factors on the supply
side, and energy consumption, pricing conservation and economic planning
factors on the demand side.
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The GCE has reguested technical assistance in strengthening. its energy

data collection, analysis and decision making capabilities that will build

upon the Ass2ssment and upon other Egyptian experience in supply and demand
sectoral analysis and planning.

There are several parallel strategies now being pursuead hy Egypt in its
energy development program:

o Encouraging oil exploration to increase sustainad production levels
from the present 650,000 barrels per day to 1,000,000 barrels per
day- The increased production levels will be used to satisfy
internal neads and to incrsasae export earnings. ‘

o Increasing utilization of natural gas in industry, power generation
and residential use. This is a relatively new trendl:/ and reflects
the rapidly increasing resarves of natural gas expected from recently
enacted regulations to encourage axploration of nonassociated natural
gas for domestic consumption.

o] Planning for utilization of both domestic and imported coal for power
generation, thereby (freeing up oil for export. Domestic coal
reserves (about 65 million tons) can probably support only about 120
MW of power generation, any increases above this requiring imports.

o Planning for utilization of nuclear enerqgy. Te commitment of the
GOE o nuclear power was confirmed by its ratification of the
Non-Proliferation Treaty (NPT) and its agreement, recently signed
wizh the U.S. and French Governments. Nuclear power plants with a
total capacity of about 8,000 MW are planned by the vear 2000. The
GOE is planning to set aside approximately $500 million each vyear
from oil revenues to finance this nuclear power progran.

Tt appears that with some reasonable degree of succesas in the oil and gas
exploration programs, Egypt will have sufficient fossil fuels for domestic
consumption and for some level of o0il export through at least the late
1980's. In the post-2000 time frame, the GOE has assumed that nuclear plants
will result in nuclear energy raplacing oil for elactricity generation. The
necessary policy analysis and management capabjlities essential to deal with
issues of pricing and alternative energy options are among those which this
project seeks to transfer to the GOIE.

Summary Descriptions of Sub-projects

1. Energy Policy and Planning

In recognition of the importance of <enerqgy planning to national
development and intermaticnal stability over the past several years, AID, the

_l_/A.s compared, for example, to the assumed role of natural gas in the 1978
Joint Egypt-US Cooperative Energy Assessment.

¢
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J.$. Cepartment of EZnergv (DOE), the International Financial Institutions and
:"her dmmor organizations and countries have spent considerable effort to
va'op approaches and methodologies for energy analysis, pricing policies and
A .2liz2ction activities to support national energy planning in developing
. F.strializing countriaes. Without exception, EqQypt's principal bilateral
¢ maltilateral donors have stressed the critical importance of pricing
pulicy to achieve a proper allocation of resources, both in the Energy sector
and in the sectors which use energy as intsrmediate inputs. 7he approach
teing suggested for Egyp: draws upon sxperience from other countries and may
s.milarly be applied to additional countries (with, of course, appropriate
wedifications to  each country's needs). For aexample, the analytical
mesthodoclogies proposad have alrsady been employed by DOE in five countriaes.
AID ané othaer doiwrs are undertaking similar work in a number of other
count: ies. Th2 need for impraved demand energy data is a common requirement
in most countries. Efforts to improve data collection methods and analyses in
Lgypt under this sube-projeact.

mh, Energy Policy and Planning sub-project will be directed toward
i 1atitntionalizing the capacity within the Egyptian government to collect and
anzlyze data nacessary for national energy planning. This will Dbe
z-conplished by providing technical assistance, on-the-~job training and
.elected long-tarm training and appropriate hardware in order +to upgrade
- syptian capabilitiss in energy sconomics, analysis, technology, consarvation,
irfornation systems management and systems analysis.

Professional developmant in energy planning is an essential component for
energy planning. A number of training programa are available through various
ingtitutions and private sector organizations to meet these needs in other
daveloping countries. To mention a few, training in energy management is
available at SUNY/Brookhaven National Laboratory, in renewable energy at
Florida State University and in conventioconal energy and energy system analysis
at Argonne National Laboratory. Detailed training needs are identified in the
P.

2. Utility Management

In order to respond to the GOE request for assistance in the utilicy
1p . cgoment area, it is initially neceasary to define the management issues to
¢ addressed. A joint detailed review and assessment of the current and
planned management development program efforts of both thas Egyptian
E. ectrification Authority (EEA) and the Rural Electrification Authority (REA),
will be undertakan. Recommandations would then be translated into an
appropriate sub=-project. An understanding of <the current organizational
structure, adminstrative practices and procedures and managerial roles, is
essential for the technical assistance required for expanding the power sector.

Utility management capabilities must be strengthened while assistance in
policy planning and analysis is undarway so that policy decisions which must
be translated by management into implementable programs will be carried out by

a cadre of well-trained persons. _ '
Activities in renewable cnerqgy must also be closely field tested in fqynt and coor-

dinated with all other power sector activitices. The policy and

- o BEST AVAILABLE COPY
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planning sub-project will s=ek to encourage such coordination by enhancing the
EIgvptian capacitvy to plan renewable energy development as part of its overall
energy development plan.

3. Renewahle Energy Field Tasting

Eqypt has excsllent potential for using solar, wind and other raenewable
energy Tresourcss. If the renewable energy goals of programs in the
industrialized countries could be approached, these resgurces could be a major
(208 +) contributor in the post 2,000 time frame. However, the use of thase
resourcas is prasently minimal, particularly when compared to other countrias
in the Mediterranean arsa, such as Cyprus and Israel. One major reason for
the lack of movement to introduce ranewabla energy technologies is the heavy
subsidies on conventional fuels that artifically make ranewable alternatives
aconomicaly non-competitive to the end-user in Egypt. In contrast, by world
standards, the eccnomics of selected solar/wind systems are ‘already very good
if +the ecconomic analysis utilizes world energy prices for compafison
purposss. Systems that are now competitive include solar water heaters, low
temperature industrial process heat and wind powar.

T™ere are prasently a number of demonstration projects of solar/wind
systems in placs or planned for Egypt. Funded by donor countries and
international organizations, they include solar water heaters, an air
conditioning system, a desalinization system and a cold storage facility.
However, there appears to be very little strategy or continuity associatad
with the mix of demonstration systams. Some appear to bes aimed primarily at
serving the donor's commercial interests .in introducing solar equipment to

Eqypt, as much as they are concerned with providing Egypt with technologias |

and know-hocw that can have significant near and long tarm impacts.

Egypt does not yet have a comprehensive plan in the field of renewable
energy resources for development although one is currently under development.
Very little analysis has been done to quantify such factors as the price
elasticity of the demand for energy or the potential of renewable energy
resources or on such issues as offset of conventional energqy consumption,
conventional enargy reliability, foresign exchangs transactions, employment and
1ocal industrial development. T™e Egyptian government is aware that
solar /wind systems cannot compete with subsidized conventional energy systams
and is beginning to consider how, given the price of conventionals worldwide,
to provida selected solar applications (e.g. hot water heaters) with some sort
of subsidy to counteract the financial advantage of conventionally fueled
systems.

In view of the pctentially important role of renewablss in Egypt and the
likelihood that the GOE will wmove forward on the issue of adjusting energy
pricing in the not too distant future, USAID/Cairo has developed jointly with
GOE a renewakhle energy field testing sub-~project. This sub-~project will field
rest at selscted gites, proven, off-the-shelf, renewable energy technologies.
The GOE, sinces the Assessment, has been discussing a project in renewabhles
with the Mission, and, following a USAID study by the MITRE Corporation and
vigits by the NASA Lewis Research Center, collaboratad on the development of
the sub-project.

e
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The renewahlas subh-project will field tast the feasihility of a variety of
applications ranging Zrom wind energv for electricity generation to sgolar
energy for water pumping. An important part of the renewables sub-project
will be to select those types of renewahles not already field tested in Egypt
4hich appear to have the hest chance of being competitive at world energy
mrices. Tasting will require monitoring and follow-up of actual maintenance
and operating expenditures associated with the rsnawables Dbeing tastad in
order to detarmine their costs as compared to competing energy sources.
Social henefits of renewahle energy use will be computsd separataly. The
field test will be couplad with an education, training and promotion activity
which will seek to enhance the awareness of Egyptians, from decision-makers to
«villagers, of the pctential of renewahles in Egypt. However, the main purpose
of these activitiez 1is the test of the viability of renewable energy
technologies in Zgyst 3o that as the energy pricing structure changes, those
technologies which have already proven successful will be ready to come into
widespread use. An examination of Eqyptian capabilities has shown that the
expertise to producs ranewable technologies already exists and, indeed, a
small amount of manufacturing is taking place: however, tachnical assistance
and training may be necassary to bring the Egyptians up to an internationally
crroetitive standard. Such an activity might be considered as an appropriate
“~1low=on to this sub=project.

The energy planning assistance program will help GOE energy analysts
quantify <the potential benefits of solar/wind energy utilization, and
encourage its development by highlighting its effect in reducing consumption
of conventional fuels, reducing capital expenditures in grid extensions to
remote areas, avoiding conventional generation equipment costs supplying
reliable energy supplies, creating solar industrial development and employment
opportunities, and projecting savings in oil consumption and increases in oil
export potential.

BEST AVAILABLE COPY



RENEWABLE ENERGY FIELD TESTING SUB-PROJECT DESCRIPTION

I. SUMMARY AND RECOMMENDATIONS

A. Goal and Purpose

Described herein is the gecond sub=project of an energy project having
three sub-projectg: Energy Policy and Planning, Renewable Energy
Resources Field Testing, Utility Management. These sub-projects have as
their common goal the efficient utilization of Egypt's extensive and
increasingly complex range of energy resource options. They are designed
to deal with three of the major problems which the Egyptians have
identified as needing urgent attention for their impact upon the economic
and social development of the country and, as such, are intimately
related to each other.

The purpose of this sub—-project is to collect and analyze information on
the technical, economic and cultural feasibility of utilizing selected
renewable energy technologies through field tests in Egypt which might
permit widescale replication by both the public and private sector in the
five to ten.year timeframe.

B. Sub=Project Summary

This sub-project has four major elements: 1) Field Tests; 2) Supporting
Analyses; 3) Training; and 4) New Initiatives (Figure I-1). These
activities are described in detail in Seaction III -~ Sub—Project
Description.

Primarily, this sub—project will do the following:

o Collect data and conduct field tests on selected renewable
energy technologies which will permit a judgment as to the
technical, economic and social feasibility of these systems in a
variety of Egyptian industrial, agricultural and remote settings;

o) Establish an information system to collect and disseminate data
on the field tests and on those of other renewables systems in
Egypt on a continuing basis to support policy and investment
decisions and system replication of those applications which are
most promising in a five-~ten year timeframe;

o} Provide training, education and operational experience to
potential users of renewable energy systems and decision—makers,
especially training on system maintenance and repair, to enhance
and accelerate the building of the required technical
infrastructure;

a—
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0 Provide the means to evaluate and support new Iinitiatives in the
form of studies and field tests which may evolve as the solar
energy technologies are proven and accepted in the Egyptian
environment.

The scope of this sub-project involves all renewable energy technology
and related applications with the exception of biomass and mini-hydro
which are subjects of other specific USAID/GOE projects, the Applied
Science and Teciinology Research Project and an activity under discussion,
regpectively. '

c. Summary Financial Requirements

A summary of the estimated resources required for this sub-project is
presented in Table I-1. The total cost of the sub-project is
approximately $28.5 million. The AID share amounts to approximately
$24.1 million and the Government of Egypt (GOE) share is $4.4 million in
local currency equivalent. This represents a cost share ratio between
AID and the GOE of 85%-15% including the value of services and goods in
kind which will be supplied by the GOE. A detailed cost breakdown is
presented in Section VII -~ Financial Plan.

D. Recommendations

It is recommended that the sub-project as described herein be approved
and grant funding of $24.1 million be authorized. It is further
recommended that the activities under the sub-project be implemented over
a 60~-month period from date of signing of the grant agreement.

E. Sub=Project Design Team

The design team which supplied technical support to USAID/Cairo for
development of this Project Paper consisted of economists and engineers
with expertise in solar energy technologies from the following
organizations: Aerospace Corporation, Development Sciences, Inc.,
AID/W's Office of Energy, Georgia Institute of Technology and the
National Aeronautics and Space Administration. Egyptian authorities and
organizations participating in the preparation of the Project Paper
include the Qattara Hydro Renewable Energy Authority (QHREA), the
Egyptian Electricity Authority (EEA), both Authorities under the Ministry
of Electricity and Energy, various governorate ministries and other
participating entities cited in Annex A.

1 Energy Project for Egypt, AID Project Identification Document, 1981.
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II. BACKGROUND
A The Problem

Energy became an increasingly abdundant resource in Egypt during the
1970's. The addition of major new increments of electric power
generation, combined with growth in petroleum production, have insured
that Egyptian enterprises have not had to face basic physical constraints
on energy use (although supply problems have created some local periodic
fuel ‘shortages ~r electrical outages). The GOE has provided heavy
subsidies in most categories of energy: electricity, butane gas, heating
0il, diesel, xerosene and gasoline. In addition, the GOE has made the
decision to forego revenue from export sales of petroleum at world market
prices in favor of selling petroleum on the domestic market at subsidized
rates. With production from existing oil fields projected to begin
declining by the mid-1980's, unless new flelds are discovered, the
urgency for energy policy reform, especially in appropriate pricing, is
manifestly critical. Furthermore, the GOE has come to recognize the need
to maximize oil exports in order to secure foreign exchange requirements
for development plans, including those in the power sector. Hence, the
need to explore altermatives to fossil fuels for future energy
requirements.

B. Renewable Energy Activities in Egypt

The GOE does not yet have a comprehensive plan for the development and
introduction of renewable energy resources. However, there are a number
of renewable energy activities in place or planned for Egypt. They range
from research programs in universities to demonstration projects
established by the GOE's Ministry of Electricity (MOE). Many of the
activities are funded under hilateral agreements and cooperative programs
with the developed countries that are leading in the field. Examples
include:

o Deployment of small (0.1 to 2 kw) photovoltalc power systems for
potable water, agricultural, and remote system applications and
the testing of solar water heaters and collectors (with the
German Federal Ministry of Scientific Cooperation);

[

o Installation of insolation measurement stations and a solar
collector laboratory and the demonstration of solar water
heaters, a desalination unit, and a solar refrigerator (with the
Commissariat A L'Energie Atomique and Societe Francaise D'Etudes
Thermiques et D'Energie Solaire);

o Survey, collection, and analysis of wind energy data (funded by
AID)and the development of stra*2gies and policles for the
utilization of wind energy resources;

o Identification and definition of small-scale solar pumping
systems (with the United Nations Development Program); and
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o Pre~feasibility study for the establishment of the Egyptian
Renewable Energy Development Organization (EREDO) for promotion,
evaluation, and implementation of remewable energy resources
(with the European Economic Community).

QHREA has responsibility for implementation of most of the bilateral
projects, working with other MOE agencies ag well as the Egyptilan
universities. Howaver, these activities have had varying degrees of
svecess.  Soue hace bhecn transfers of esquipment, with little transfer of
operation and maintenance skills, rendering them Iinoperable. Others are
atill in the talkirg gstage, such as the UNDP pumping project.

""SAID held discussions with other donors as well as other recipients of
renewable energy technologies. USAID and the project design team visited
the sites of other projects wherever feasible. Application and site
selection of this sub-project was accomplished with as much information
as was avallable on these other projects so as to avold duplication and
foster collaboration among all donors.

EREDQ, once established, and the implementation of this USAID/Cairo
Renewable Energy Field Testing sub-project will represent significant
contributions in advancing renewable energy technologies 1in Egypt.
Even though EREDO will be a few years in development (currently in the
feasibility study phase), this USAID Renewable Energy Field Testing
sub-project was developed in coordination with the EREDO concept. As a
result of the assegsment of needs in the renewables area, an excellent
opportunity exists for a linkage with the EREDO structure as well as the
other donor activities. As the EREDO structure 1s still developing,
USAID is not concerned with duplicating efforts; rather, USAID looks
forward to full cooperation with EREDO in implementing the GOE strategy
for renewable anergy development. This cooperation 1s assured as QHREA
will be the primary implementing agency in both cases.

See Annex L for details on other donor activity in renewables in Egypt,
including a summary of EREDO and its objectives.

C. Sub~Project Relationship to Host Country Strategy and Other
USAID Projects

Following the U.S. Department of Energy (DOE) sponsored Egypt-U.S.
Cooperative Energy Assessment in 1978, the Mission began discussing with
the QHREA the possibility of cooperation in the area of renewable
energy. USAID followed up thogse discussions in 1979 by contracting with
the MITRE Corporation to do an analysis of options on "Renewable Energy
in Egypt.”

As a result of discussions with the GOE's Ministry of Electricity, it was
clear that the systematic development of an energy policy was urgently
needed and a project which would give technical assistance and training
to policy-makers could lay ground for the GOE to form a rational, overall

energy policy, taking into consideration renewable energy technologies.
In addition, the EEA requested assistance in utility management, which

will be the third sub-project to the one oroposed herein.

BEST AVAILABLE COPY
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The GOE has shown a strong interest in research in non-conventional
sources of energy over the last decade. It has given to the QHREA the
authority to carry out studles beyond basic research in technical and
economic field testing, as well as the implementation of renewable energy
projects. The Supreme Council for Renewable Energy Technologiles provides
guidance to the QHREA for its activities. This Council has three major
functions:

- planning for the use of new and renewable sources of energy on
the national level;

- coordination between different concerned organizations in the
country;

- determination of the priorities of projects.

It 1is chaired by the Minister of Electricity and has a technical
gsecretariat head. Its members are:

First Under Secretaries of State of
Ministry of Industry
Ministry of Agriculture
Ministry of Military Production
Ministry of Education
President of the Academy of Scientific Research and Technology (ASRT)
Director of the National Research Center (NRC)
Chairman of the Board of
Qattara Hydro and Renewable Energy Authority
Egyptian Electricity Authority (EEA)

Proceedings of this Council are reported to the Supreme Council on Energy
for consideration and potential for integration into the global energy
plan. The QHREA as the primary authority for renewables (See Annex P)
collaborates with all members of the Supreme Council on Renewable Energy
and with universities.

The current stated goal of the GOE 1s to utilize renewable energy
technologies for 5% of the total energy needs by the year 2000 and USAID
has, since 1979, been developing with them an approach which we believe
will examine options which will asssist them in meeting that goal.

"...Hydropower potential in Egypt has already been utilized up to
two-thirds, with an energy output of nearly 10 billion Kwh per year. The
remainder is to be fully utilized by the year 2000, with an anticipated
energy output of 15 billion Kwh per year. However, total hydropower is
expected to cover only 15% of total electricity demand by 2000 or nearly
77 of total energy demand.”

This realization that traditional fuel sources are dwindling but demand

is continulng to rise at an alarming rate has caused Egyptian

policy-makers to be anxious to move forward to demonstrate the

effectiveness of renewables and introduce them on a wide scale. q)
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In the Ministry of Electricity and Energy's (MOE) Sector Strategy it is
specifically stated as an objective that there will be:

"...0ptimum use of energy sources in Egypt in generating electrical
energy and to keep up with scientific and technological development in
the transmission and distribution of electrical energy resulting from
utilization of hydro and natural gas, petroleum, nuclear, wind and solar
energy with concentration on immediate initiation of implementation of
the Egyptian plan for the setting up of nuclear stations."3

Annex O includes two tables from the strategy which demonstrate the
magnitude of the annual cost of fuel and government subsidies in
industrial heating, showing the potential for fuel savings and revenue
savings as viewed by the GOE and the reason for their emphasis on those
areas in which field tests have been chosen.

The MOE has been working with the United Nations Development Program
(UNDP) on a strategy for renewables in Egypt. A draft working paper for
that effort produced some very interesting conclusions which parallel the
design of USAID's sub—project. The draft strategy found:

".seIn the case of golar energy, which is available everywhere, zoning
will be based on the following thinking:

a) In the present inhabited regions along the Nile, in the Delta,
and within 15 km (tentatively chosen) of the electricity grid,
projects can be Implemented to replace some existing applications
which are heavily dependent on the use of conventional energy sources
such as oll and gas as well as on human and draught animal power;

b) 1In the case of Satellite Villages which are not included in the
short-term national plan for rural electrification, small
photovoltaic systems (together with biogas applications) may be
sultable for lighting, at least in the streets, mosques, clinics and
schools;

¢) Within 15 km of the grid, projects whose end-product is
electricity generation may be considered with a view to connecting
them with the grid;

L]
d) 1In the remote areas (practically defined as 15 km or more from
the electricity grid) sites may be considered where there is either
underground water (solar pumping), remote locale like the 21 Islands
in Lake Nasser, sea or brackish water (desalination), or having a
strategic value (mine, airport or camp)."A

A Excerpted from Statement by Deputy Prime Minister A.E. Hilal at the
U.N. Conference on New and Renewable Energy, Nairobi, Kenya, 13
August 1981.

"Strategy for the Ministry of Electricity for 1980 - 2000," p. 6,
Ministry of Electricity and Energy, Egypt, July 1980.
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The draft strategy also presents criteria for assigning priorities to
pro jects:

"..ed, High Priority Projects:

These are the projects which depend on a mature technology,
{.e. are technically and economically feasible. These are
especially ranked according to: social impact, adaptability
to local conditions (social acceptability, etc.), potential
for local manufacture, institutional and individual
capabilities. The weight factors used are the same for all
(3, 2, 1, 0).

i1. Intermediate Priority Projects

These are priority projects characterized by relating to
costly technologies with no proven reliability in the
field. They are similarly ranked among themselves as in
(1) above plus a factor related to upgrading research and
development capabilities.

1ii. Low Priority Projects:

Those which do not meet the immediate needs of the
country."5

In Annex O, a priority listing of on-going and proposed GOE projects from
the draft strategy shows nine of the applications AID {s proposing to be
of high priority and two to be of intermediate priority.

III. SUB-PROJECT ELEMENTS

A. Introduction

Implementation of present Egyptian plans for agricultural and industrial
expansion, together with expected population growth and increased
urbanization, will require additional energy sources. Present plans
indicate requirements for:

o ~ Industrial process energy in the urban areas;

o} New sources of fresh water including sea or brackish water
desalination;

o Small capacity, low-head water pumping for desert reclamation

projects along the Nile;

o Large capacity, high-head water pumping systems to obtain
additional water for reclaimed regions;

4 Draft of "Preliminary Outline of a National Strategy for the
Utilization of new and Renewable Sources of Energy in Egypt,” pp.
5-7, Ministry of Electricity and Energy and UNDP, Egypt, 20 December
1981.
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a Cold storage in the remote regions to store perishable foods; and
o Electricity in 1solated villages.6

The inability of conventional energy sources to satisfy the Egyptian
growth requirements is, in part, due to the country's geography. Egypt
ig part of a broad desert that extends from the Atlantic Coast of Africa
into the Middle East. The geology of Egypt has produced four
geographically diverse regions with different resources, needs and energy
sourcesg: (1) rhe Nile Valley and Delta; (2) the Western Desert; (3) the
Eastern Desert and Red Sea highlands; and (4) the Sinal Peninsula.

The Nile Valley and Delta region supports over 95 percent of the people,
contains almost all of the country's fresh water supply, cultivated land,
good roads and conventional energy sources. By contrast, the Western
Desert, which accounts for about three—quarters of Egypt's land area, has
very limited agriculture and permanent hablitation due to sparse fresh
water supplies. Isolated communities in desert regions are situated at
six oases and in a narrow coastal strip along the Mediterranean.
Development of the Western Desert region has been further hampered by
poor roads and the lack of conventiomnal grid-connected power.

The Eastern Desert and Red Sea highlands region, comprising almost 20
percent of Egypt, in general, does not have a natural fresh water supply;
therefore, growth of this region has been limited to very few permanent
settlements devoted to development of oil, gas and mineral deposits.
Access by road 1is circuitous and power, in most inatances, 1s provided by
diesel engines. The Sinal Peninsula, located east of the Gulf of Suez,
also has few inhabitants, but is graced with some fresh water along with
coal and minerals. The fresh water supplies are coufined to aquifers in
the Maghara area of the north and a few shallow wells along the Sinai
Coast. The limited availability of fresh water from the develaoped Nile
region, along with the isolation of the Western Desert, Eastern Desert
and Sinai communities, have resulted in the extremely slow and sharply
constrained development of these remote settlements. The lack of
conventional energy resources, oll or electricity, in some of the
outlying areas will make some applications of renewable energy '
technologies potentially economically attractive. Ultimately, as
renewable energy system performance improves, as mass production reduces
their cost, and as conventional energy costs escalate, renewable energy
systems will be competitive in additional regions. Figure III-1, from
Reference 1, characterizes the existing road and powerline network and
depicts the location of potential applications for renewable energy in

Egypt.

2 Ibid.

6 "The Role of Renewable Energy Resources 1in Egypt's Development Plans”
by A. E1 Tablawi, Ministry of Electricity and Energy and Mohamed K.
Nadar, Ministry of Irrigation, GOE, June 1981.
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B. Approach

The Renewable Energy Field Testing sub—project has four major elements:
Field Tests, Supporting Analyses, Training and New Initiatives. Through
these four interrelated and complementary elements, the sub-project is
designed to:

o Collect and analyze information on selected renewable energy
technologies which will permit a judgment as to their technical,
economic and social feasibility;

o Provide on—-going technical support to the sub-project through
establishment of a broader data base, social, economic and
market analyses, and supporting studies to evaluate existing
field tests, identify new opportunities for renewable
technologies and energy conservation, and determine where
maximum impact from system replication is possible, as well as,
provide planning support for interfacing with other Egyptian
programs and follow-on activities;

o Provide training in system operation and maintenance to support
and accelerate the building of the requisite technical
infrastructure; also, provide information dissemination and
technology transfer through training activities and operational
experlence to encourage acceptance and growth of renewable
energy technologies; and

o Review, evaluate and support appropriate new initiatives in
renewable energy to promote acceptance and replication in
related industrial, agricultural and remote applications.

These four elements, depicted in Figure ITI-2, are described in the
following sections. Project Management, which is very important to the
successful completion of this type of project, is discussed in Section F
- Sub-Project Administration and Implementation Plan. The scope of this
sub-project involves all renewable energy technologies and related
applications with the exception of biomass and mini-hydro which are
subjects of other specific USAID/GOE Projects.

c. Field Tests

Emphasis in the Renewable Energy Field Testing sub—-project is on field
testing of various technologies for GOE-identified, high priority needs
and applications. Based on Egypt's general energy needs and growth
requirements discussed in the Introduction and on potential field tests
of renewable energy resources and applications identified in the PID,
QHREA and EEA arranged visits with appropriate local agencles to review
the previously identified applications and sites and to visit additional
sites. Several sites were proposed and visited for each renewable energy
system application.

.,/L;E/
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All of the field tests chosen involve public sector institutions for a
variety of reasons. As a field testing project, USAID is seeking to
collect data on the feasibility of these systems first in the public
sector where there is the greatest potential for energy savings and which
plays a key role in the development of popularization of renewables.

In the industrial process heat applications, for example, which were
identified as having great priority, the private sector has a small share
of investment relative to the public sector: spinning and weaving (18%),
basic metals (8X%), other manufacturing (11X). This general pattern of
private sector or public sector concentration in particular industries is
likely to change only gradually.7

It is felt that QHREA, which has prime responsibility in the GOE for
renewables, will provide a sound institutional base for the project, from
which controlled field tests, including extensive data collection can be
done. Data collection requirements in technical, economic and social
fields will be onerous, so that it was felt that QHREA could better
assure cooperation from public than from private organizations. However,
USAID will involve the private sector in the original field tests,
remaining open to utilizing a private firm in any of the field tests, but
requiring that the New Initiatives be carried out by private firms.
Training through seminars and field test visits will be available to
private as well as public sector personnel.

Ultimately, we see the function of renewables development and local
manufacture lying with the private sector; however, field experience will
be necessary before that is possible. Technologies such as those
involved in domestic hot water heating which have widespread use
elsewhere have not been included In this project as it is expected that
their development will come about naturally through the private sector
when energy pricing signals are right. Although such systems are 1in
widespread use throughout the region, the subsidization of energy prices
has not made them attractive in Egypt. Be that as it may, there are
still about five nascent Egyptian solar flat plate collector
manufacturing companies, some of them joint ventures with developed
countries such as the U.S. and Israel, which are anxious to see these
field tests go forward. If the data generated by the field tests show
the feasibility for widescale replication if these technologies and
market studies demonstrate the potential for them then decision-makers
and the private sector will be encouraged to increase investment in these
technologies. We believe that the value of information gathered through
the proposed field tests will significantly shorten the gestation period
for the use of those renewables. In order to select the more viable
field test candidates, an assessment was made utilizing factors based on
the following criteria:

T"private Sector Industrial Development Strategy,” by Paul G. Clark, p.
3, Boston University, draft, August 1981.
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The country's regional and overall growth and development
requirements, emphasizing improvements in industrial and
agricultural productivity and the potential for these
technologies to contribute to that development in the long run;

The technical feasibility of renewable energy technology to
reliably meet GOE-identified needs and applications;

The general applicability and replication potential associated
with the selected application and technology;

Local ability and willingness to utilize, maintain and
contribute to the installation of the technologies selected and
data collection requirements for the field test and the
perceived chance for a successful field test;

The visibility of the field test and the potential opportunity
to meet a need and to stimulate the introduction of the
technology through a successful prototype or pilot plant field
test;

The economic and social feasibility of renewable energy
technology compared with alternative conventional energy
sources; and

The inability or inappropriateness of conventional energy
sources to meet current and/or future GOE-identified needs.

feasibility has actually been categorized in the following
Technologies, matched to identified needs, which have proven

nearly economic, compared to conventional gsystems, under certain
conditions in the United States and elsewhere and are worth

‘testing out in Egypt in order to obtain actual data on

installation, operation and maintenance costs;

Remote applications, though not economic, where alternatives may
not exist or where providing conventional fuel may be
prohibitive in cost and unreasonable in terms of personnel
requirements for operation and maintenance; and

Applications such as in the agriculture sector where the
Government of Egypt plans extensive development and, though
perhaps not currently economic, so little information exists as
to merit investigation.
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Zleven applications involving four basic solar technologies have been
selected and are recommended for field testing. The solar technologies,
the field tests, location, number of gites and a brief description of the
technology at these sites are summarized in Figure III-3. The selection
of field tests was based upon the minimum system to meet the identified
need for energy. Proven technology and perceived low-risk tests were
selected after numerous discussions with QHREA, EEA and local officials
as to their needs and the potential sites. Needs were ranked according
to Egyptian prioritiea then technologies were examined for their
suitability to meet those needs at suggested sites. The applications
were selected bhased on the perceived potential for replication. A
typical schedu.e of the nine major activities required for each of the
tteld tests is presented In Figure IITI-4. Field tests include an
extensive period of evaluation and monitoring of technical performance
and actual maintenance and operating expenses in order to determine the
costs of the solar technological applications compared to competing
energy sources.

Summary descriptions of each of the fileld tests are presented in the text
that follows. A complete description of each field test, including
preliminary conceptual designs, specifications, costs and schedules are
included in Annex B.

1. Solar Process Heat Applications

Solar heat, captured by a solar collector, is one means of using the
sun's energy. The solar process heat applications are among those which
have proved economic in the U.S. and have tremendous potential for energy
savings through widespread application in the public and private sectors
in Egypt. In order to standardize the solar collector types used in
these field tests, glazed flat-plate collectors will be used in
applications requiring temperatures under 80°C. Another way of saving
conventional fuel 13 to recover waste heat. This 1Is accomplished by
using a heat exchanger to lower the temperature of the exhaust energy to
preheat a working fluid. Both gsolar thermal heating and waste heat
recovery are proposed for two of the five field tests ssummarized below
while solar heating only is proposed for the remalning four sites.

a. Solar Water Heating for Milk Products Plant - This field
test will us® 15,000 ft¢ of flat-plate collectors which will deliver
approximately 7.3%X106 BTU/day for solar water heating and provide heat
for yogurt incubation and hot water for cleaning the plant and
equipment. The yogurt incubation heat requirement is relatively low
temperature (60-80°C) and a recirculating hot water system will be used
in conjunction with a fan coil for heating the air in the incubator room
to maintain the desired temperatures. The system will be used to
displace electricity, a high grade energy source, which is currently
being used to heat the room. The plant cleaning heat requirement 1s also
relatively low temperature (70-80°C) and use of solar heated water for
cleaning will displace essentially all of the No. 2 fuel oil required at
the plant.
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b. Solar—Assisted Fruit Dehydration - The proposed field test
will incorporate a dryer of conventional design capable of processing 10
tons/day of fruits into approximately 1.5 tons/day of dried product. The
principal product will be dates; however, a variety of fruits and
vegetables may be processed as seasonal harvesting dictates. The fruit
is dried by hot air recirculated through the truck trays. In
commercially available dryers, the air may be heated either with steam
colls or clean flue gases. A portion of the air is replaced continuously
in order to provide adequate moisture exhaust. Conventional design
includes an exhaust fan so that the system operates at a negative
pressure. Dampers are manually adjusted to control air exchanger rates.
The proposed uge of solar energy is to provide preheating of the makeup
air to the system. This application contributes to a reduction in use of
conventional fuel while minimizing the operating temperature of the solar
collector array. It also assures that fluctuations in insolation will
not have a major direct effect on curing temperatures. A 1500 ft2
direct air heating collector array will be used with no energy storage
system. This system offers lower capital cost than a water system, and
the lower collector efficiency normally encountered with air systems will
be compensated for by avoiding the use of a water-to-air heat exchanger.
The collector array will be capable of providing peak preheat
temperatures in the range of 15-27°C above the ambient temperature with
an average energy contribution of about .70 to .75 MMBtu per day. For a
projected utilization of 260 days/year, the annual energy contribution
will be 190 MMBtu.

c. Solar Energy and Heat Recovery for Poultry Processing -
This proposed field test will be located at the General Poultry Company
broiler processing plant in Heliopolis, Egypt. The plant presently
processes 40,000-50,000 chickens/day over an 8-9 hour period. This
renewable energy application is to use a flat-plate solar array, in
conjunction with a waste heat recovery system on the plant's
refrigeration system, to heat water to 70-B0°C, store it, and supply
hot water needed by an expanded plant capacity. The expanded plant
capacity will be approximately twice current production rates and is
scheduled to be completed in two years. Reheated stored water will be
used to satisfy scalder and plant clean—up requirements. It 1is expected
that the solar flat-plate collector of 16,000 ft2 will supply 8X10
BTU/day while the waste heat recovery system will supply 4X106
BTU/day. The resultant energy of 12x10% BTU/day will be sufficient to
process 100,000 birds/day.

d. Solar Energy and Heat Recovery for Textile Dyeing ~ The
objective of the proposed system is to field test an improved method for
heating of water for dyeing of textile fabrics. In current operations,
cold water and chemicals are loaded into the dye beck. The fabric is
introduced in a continuous loop which is draped over a horizontal drive
roll that provides agitation. The dye bath is heated by direct sparging
of low pressure steam at the bottom of the vessel.

The existing system will be augmented with waste heat recovery and
flat-plate solar heating systems. The 14,000 fe2 flat-plate solar
collector will supply a major part of the heating requirements. The
combined heat recovery/solar energy system will have the capability of

/bO
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providing over 16,000 MMBtu/year assuming 24 hour ogeration six days a
week. Waste heat recovery 1s expected to save 2X10° BTU/day. Actual
energy contributions will depend greatly on the plant's operation
schedule and the utilization of the system.

e. Solar Water Heating for Metal Processing - The Koldair

Company, located in Giza, manufactures water coolers, freezer units,
commercial air conditioning equipment and window unit air conditioners.
Metal parts for these products are chemically treated in dipping tanks
prior to painting. 3Several of the treatment operations (degreasing,
phosphatlzing, chrome dip and one hot rinse) require water at 70-80°C.
Two new automatic production machines are being installed which will
provide coutinuous chemical treatment and subsequent painting of metal
parts for window units and water coolers. The energy required to
maintain the desired bath temperatures In the dip tanks and also provide
a forced air drying prior to painting for these two machines is 4000 to
5000 1b steam/hr. This energy rate would be extremely high to utilize a
solar system, and there 1s not enough area to mount collectors for such a
capaclty. However, a more reasonable use of solar would be to heat the
water which 1s used to fill the tanks initially. The total daily water
needs for this application are estimated to be about 30,000 gallons.
This requires 50,000 £t of flat-plate collectors producing 27x106
TU/day. In addition, a storage tank is required. This solar energy
system would be displacing No. 2 fuel o0il which 1s presently burned in
the plant boiler.

2. Photovoltalc Power Applications

Another means of collecting and utilizing solar energy 1is through direct
conversion to electricity by solar cells or photovoltaic (PV) devices.
Solar cells were first developed for use 1in space, providing the
electrical power used by space satellites. They are now routinely
applied terrestrially to power a multitude of applications in remote
locatlions, including communications equipment, cathodic protection for
piping and structures, remote sensing, navigational alds, water pumping,
etc. The proposed PV applications are to be field tested to collect data
on their performance in remote areas not grid-connected, such as the
fishermen shelters, so that actual cost and performance data can be
collected. The pumping applications were chosen as a result of the GOE
desire to acquire continuous data on those systems which have potential
for widespread replication. The desalination systems, both PV and
wind-powered, will provide much-needed comparative economic data with
conventional systems.

Solar cells are manufactured from silicon using techniques and equipment
basic to the solid state electronics industry. The individual cells are
packaged in modules which are connected together into arrays to provide
the desired power. Although the equipment, facilities, and techniques
required to produce the basic device are not likely to be rapidly adopted
by developing countries, the production of modules, arrays and supporting
hardware could be easily diffused into the host country's manufacturing
sector.

2
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To complete the photovoltaic system, a power distribution and controls
subsystem and optional battery storage are included. Both concentrators
and flat—-plate arrays have been developed; however, only the flat-plate
arrays have a record of experience in long duration field tests.
Therefore, for the applications proposed, only flat-plate units will be
used. The array sizing in the following discussion 1s in terms of peak
watts which refers to maximum electrical output of the array (essentially
the output at noon on a clear day).

a. Photovoltaic~Powered Fishermen Shelter Systems — The
proposed 680 Wp photovoltaic (PV) power system will supply 1.9 kw~hr/day
of electrical power to each of three shelters for fishermen on Lake
Nasser. Each PV system will have the potential to supply power to one
shelter for electrical lights for the common areas, a small
refrigerator/freezer for storage of medication and vaccines, a water pump
and a water purifier for potable water. The water pumps will supply
water for domestic use, irrigation and potable needs. The PV power
system will be low-voltage to enhance personnel safety and will be
designed for unattended operation. The final sizing of the PV array and
battery as well as the final selection of uses for the power provided
will most likely vary somewhat to meet the needs of each site. The loads
will all be DC-powered to reduce system cost and increase system
reliablility through the use of fewer components.

be Photovoltaic~Powered Irrigation Systems - Solar power for
pumping irrigation water 1s idealy suited for small farms where low 1lift
pumping is needed and the demand is regular over much of the year.8
The need for irrigation and water pumping exists throughout Egypt. This
application is designed to use solar energy to provide low head pumping
for subgurface irrigation.

The PV-powered irrigation system will consist of a 250 Wp PV array,
controls, and a low head water pump designed for 150 m3/day at a 1.5
meter head or 75 m3/day at a 3.0 meter head for operation from canals
and shallow wells. To reduce maintenance and system cost, the system
will be designed without storage and operate only when the sun is
shining. The water would be discharged into a holding tank for
subsurface irrigation.

B UNDP Project Report, "Small-Scale Solar-Powered Irrigation Dumping
Systems,” July 1981.
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A subsurface Irrigation system consigts of main distribution tubing from
the holding tank and double wall tubing under the plant bed. The water
is placed directly in the root zone for the plant's use. Since
subsurface irrigation requires about one-third the water per crop as does
flood type, three times as much land will be irrigated by subsurface as
by flood methods. Thus the pumping systems will be capable of-irrigating
up to 15 feddans by subsurface. Since the pumping system is portable,
these land areas would not need to be contiguous, but could represent
various fields within a reasonable distance of each other.

c. thotovoltaic=Powered Reverse Osmosis Desalination System -
The proposed field test is a reverse osmosls desalination pilot plant
powered by a photovoltaic system. - Water desalination by reverse osmosis
is energy efficlient and commercially available. Recent advances 1in
membrane technology have lead to the design and construction of very
large, conventionally-powered plants. 1In Egypt, solar-powered reverse
osmosis systems appear to be attractive in the frontier goverunorates.
The modularity of reverse osmosis and solar systems i3 an attractive
characteristic lending itself to this sub-project's fleld test approach.

It is proposed that the field test be conducted near the center of the
village of El Kasr at an existing brackish water site. The system
proposed will produce 10-20 m3/day of fresh water for the village. A

38 kWp PV array will supply sufficient electrical energy on an annual
basis to power the system. Excess power during daylight hours could be
fed into the local grid. When the output of the PV array 1s insufficient
to power the unit (or for more efficient production of potable water),
grid-supplied power will be used. However, a buffer storage system will
be considered in the detailed design of the field test to provide a
degree of autonomous operation.

3. Wind Power Applications

Where appropriate wind conditions prevail, power generated by wind
machines 18 a very viable option for producing large amounts of energy.
The better Egyptian locations appear to exist along the Red Sea coast,
based on the data available to the project design team. Additional wind
measurements will be required to select the specific sites for
installation and to determine final detailed specifications of the wind
machines. This i3 due to the limited period of time, four to eleven
months, which the available wind data covered. The wind applications
should offer a viable economic alternative to expensive traditional
systems due to the remoteness of the applications chosen. Once
installed, these systems will be carefully monitored and data collected.

Discussed below are two wind power appli-ations designed to meet specific
energy needs which typically exist {n the Mediterranean coast and Red Sea

regions.
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a. Village Wind Power System - There are many out-reach
villages in Egypt which the government wishes to electrify.
Unfortunately, the existing grid will not be extended to most of these
villages because of the distance involved and their relatively small
size. Small wind energy conversion systems (WECS) may offer a viable
alternative to grid interconnections for these remote villages. However,
lacking adequate conclusive wind data, a specific village for setting the
field test could not be identified. Therefore, two generic sites were
uged to size the field test based on assumed wind regimes.

A wind turbine capacity factor of 5.2% was chosen for the low wind regime
site and a capacity factor of 13.0% for the high wind regime site.
Though the chosen capacity factors are less than normally used in WECS
sizing, they represent those considered attainable using the Egyptian
wind data available. The village energy requiraments considered are
those representative of small Egyptian villages. One requires 50
kw=hr/day and the other requires substantially less, 10 kW-hr/day or
18.25 mw=hr/yr. and 3.65 mw-hr/yr respectively. Based on these
considerations, a 4 kWg and 20 kWg wind turbine were used in the
conceptual design analysis. The 20 kWp system was used in determining
the field test costs and in peforming the system economic analysis. The
20 kWg machine, which is rated at 12.9 m/sec, would supply 18.25
Mw-hr/yr with three days battery storage. A 4 kW diesel back-up is
recommended for the field test only. The concept being proposed for
future replication i1s a stand-alone wind system with storage.

b. Wind-Powered Reverse Osmosis Desalination System - The
entire Red Sea coast of Egypt lacks and urgently needs fresh water for
present population and will require a tremendous increase in the fresh
water supply to support the projected development of the region. Wind
surveys indicate that the Red Sea region and Hurgada, in particular, have
moderate velocity prevailing winds. The proposed field test 1s a reverse
osmosis desalination pilot plant powered by a wind machine. As noted in
the PV-powered reverse ogmosis field test in 2.c., solar-powered reverse
osmosis systems appear to be attractive options for applications in the
frontier governorates and lend themselves to field tests of pilot plants.

A 24m diameter blade, 200kW rated wind machine or a suitable combination
of other size machines will be installed along the coast in the Red Sea
region. This size machine will generate a peak power of 76 kW and an
average daily power delivery of 500 kW hr/day using available Hurghada
wind data or 61 kW peak and 750 kW hr/day using available Ras Ghareb wind
data. This is sufficient electrical energy for a reverse osmosis unit in
the 40-75m3/day capacity range using 43,000 PPM Red Sea water.

Detailed conceptual design studies will be required before the final
system configuration is selected. In a stand-alone system, the wind
energy could generate power to charge a battery or pressure vessel
storage system which would power the reverse osmosis unit. For this
field test, the local grid will be used as a back-up power source.

However, a buffer storage system will be considered in the design of the
field test to provide a degree of autonomous operation.

K
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4. Solar Thermal Power Applications

The requirement for refrigeration of cold storage for fish, meat and
vegetables can be satisfied through the use of a solar-powered Rankine
cycle refrigeration gsystem developed in the U.S. for the DOE. The system
has been fileld tested for several years in gpace cooling applications.
This solar thermal application s not yet economic in the U.S.; however,
the GOE has a great need for these systems in remote areas throughout the
country and will need data on their economic and technical feasibility
here in Egypt.

Solar Rankine Cycle Cold Storage System - This field test 1s for
a solar-powered cold storage facility. It consists of flat-plate, double
glazed collectors ground-mounted on a metal truss. The heated water
vaporizes Freon which drives a high speed turbine. This turbine drives
the compressor on a common shaft through an electric motor. The output
of the compressor is a brine solution which is used to condition a
conventional cold storage locker. Capacity may be augmented by multiple
unit installation. Each unit is 7 ft X 7 ft X 12 ft, weighs 9000 pounds,
and has a 25 ton capacity at 1.7 - 7.2°C. Some minor modifications
will be needed to match the Egyptian grid power which 1s 220V 50 cycle
versus the current design of 120V 60 cycle. Solid state controls are
integral to the unit. The turbine will derive its heat for operation
during the night hours from an above ground insulated water storage
tank. It will include a solar thermal Rankine cycle powered
refrigeration system to provide cold storage at 1.1° to 3.9°F for up
to 100 tons of iced fish. A 6,000 ft2 double glazed flat-plate
collector with storage tanks will allow the system to operate on an 18
hour per day duty cycle. A terminal building will be constructed to
house the 100 ton iced fish cold storage lockers, a conventional 20 ton
ice machine, insulated storage for 40 tons of ice, service area, and
receiving and loading docks. Water lines, pumps, and controls for
supplying water from the lake for the ice machine and cooling tower will
also be ingtalled. Power controls for the ice machine, water cooling
tower, water pumps, lce handling conveyors as well as back—up power for
the solar-powered refrigeration unit will be provided by a dual diesel
powered generator unit.

D. Supporting Analyses

The Supporting Analyses Task constitutes a key element of the Renewable
Energy Field Testing sub—-project. This element will provide both the
USAID and the GOE with critical data and technical, economic,  and social
analyses needed for decision-making and project implementation. In
addition, this element will also provide AID/W with a valuable source of
information which will be part of a proposed evaluation network. AID/W
has agreed to furnish technical assistance to the Mission to establish a
standardized system for measurement of _conomic, technical, social and
institutional factors relating to Egyptian renewable energy projects
(task four). Four tasks will be conducted under this sub-project
element: (1) The definition of additional candidate renewable energy
technologies and applications and assoclated field tests; (2) the

N
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acquisition and analyses of technical and social data and the development
of design and performance specifications required for specific field
tests; (3) continuing economic and environmental analyses covering both
currently planned and future field tests of renewable energy
applications; and (4) the establishment of an information system on this
and other Egyptian renewable energy projects as well as state of the art
developments which will permit a judgment as to the feasibility of their
replication in the five—-ten year timeframe.

A number of renewable energy applications have been identified by the GOE
counterparts for potential field tests in Egypt on the basis of their
utility to the Egyptian people. Some of these applications, although
they may be desirable, are not now technically or economically
competitive with conventional or other alternative energy systems and
have been excluded from current consideration. Other applications and
field tests may be practical but require further definition and
additional data. Examples include:

o Industrial applications in chemical, petrochemical, paper and
pulp and mining plants;

o Fuel oll preheating;

o) Frozen storage, especlally in the Governorates of Upper Egypt;
o Secondary and tertiary recovery in oil fields;

o Passive solar systems;

o) Local electrical grid supplementation;

o) Agricultural applications; and

o Numerous applications and field tests specific to the
development needs of the Frontier Governorates, e.g., Siwa in
Mersa Matruh, El Kharga in New Valley and Berenice on Red Sea.

Further analyses are required to ensure that applications are defined and
optimized with respect to technical design parameters, size, and location
of field tests. These analyses will require additional information on
potential test sites to ensure that the inputs to the analyses are
correct and as complete as possible. In some cases, field test sites
need to be revisited, or visited for the first time, to acquire the
necessary topographical, geological, application and/or solar data. Once
all of the pertinent information has been acquired for a specific
application, analyses will be carried out to select the preferred field
test conditions and to define candidate field tests.

The second task in this sub-project element {s the acquisition and

analyses of technical and social data for specific field tests. In the
majority of the field tests proposed for implementation in this

sub-project, design and performance specifications can be developed by

BEST AVAILABLE COPY
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analyses of existing data and a limited survey of technical requirements
for each site. However, it is expected that, in some cases, existing
data will be inadequate and potential sites will have to be more
thoroughly instrumented to obtain all the required technical data.
Examples include the acquisition and analyses of wind data, environmental
conditions {sand, salt spray, water quality, wind loadings, etc.), and
plant operational and process heat requirements. Social data collection,
described in more detail in the Social Soundness Analysis, Section IV.C
will form part of task four, the information system.

The third task of the Supporting Analyses element 1s a continuation of
economic znalyses. This involves several different types of analyses to
develop the cd2cigion-making data necessary for the design of current and
selection oI future field tests within the sub-project. One class of
analysis involves a more Intensive examination of the cost-effectiveness
of the renewable energy technologies (those proposed herein, others, and
hybrid combinations) relative to conventional energy sources then could
be performed during the preparation of this plan. This type of analysis
would consider the effect of reduced solar system costs as a result of
improvements in technology or higher production rates for solar systems;
or the increased cost of conventional energy due to higher fuel costs;
and considerations of system reliability, operations and maintenance, and
fuel availability and transport. New cost-effective solar applications
may also be identified due to these same factors. A second area of
analysis will examine the size of the potential Egyptian market for
various solar applications as a function of the energy requirement of the
application, 1.e., the number of shallow well pumping Iinstallations as a
function of the required pumping energy. This type of analysis will be
used to identify specifications for the optimum size of solar energy
sources for different applications within Egypt. The analysis may also
determine that certain sources may meet a number of different
applications cost-effectively if they are within a given size range. In
addition, continuous environmental analyses will be conducted on the
field tests so that information can be made available on their impact.

Task four, the establishment of an Information system on Egyptian
renewable energy projects will provide a mechanism for collection of
social, envirommental, institutional, economic, and technical data on a
~ontinuing basis. The information will be important not only for project
monitoring and evaluation, but also for providing the basis for
decision-making for future Egyptian activity in renewables. It is
anticipated that the method of data collection on the AID-funded
renewable energy project will be utilized for all other renewables
projects so that a set of easily comparable, comprehensive data will be
generated for analysis and dissemination.

BEST AVAILABLE COFY
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Project monitoring and evaluation should:

- track project activities, inputs and outputs, for level of
achievement;

- identify present problems and future problems;

- provide mechanisms for analyzing problems and identifying
possible solutions;

- measure project lmpacts;

- provide the correct information to the correct individuals,
agenciles, villages, etc, at the correct times to support good
decision-making related to the above items;

- answer all key questions about technology performance and
transferability.9

It will be the responsibility of the field test participants to collect
data on a day-to-day basis. However, QHREA, NASA LERC and the various

sub—contractors will give guidance to those participants. In order to

have comparative data it will be necessary to collect, for example:

1. Data on system design, and on adaptations in system design.

2. Data on measurements which are mostly physical data; that 1is,
measurements of energy availability {n sun, water, biomass of
energy 1inputs and outputs for a system; operating data and data
on work actually accomplished by a system measured in other than
direct energy output.

3. Impact and effectiveness data on both the technology and the
project implementation strategies in terms of economic, social,
and environmental criteria.l0

A detailed system for data collection, analysis and dissemination will be
required from the project management contractor in the initial stage of
the project. As mentioned above, AID/W will be assisting in that

effort. For an illustrative set of data categories, see Annex Q.

It 1s anticipated that once EREDO gets fully underway, perhaps in
three-four years, the information system developed under this sub-project
can be adapted for EREDO so that the analysis of data will be
standardized and easily comparable.

The analyses of the data provided by the information system will be
utilized by the Supreme Council on Renewable Energy which serves as an
advisory body to QHREA. However, the information will be fed into the
energy data bank of and be utilized by the Organization for Energy Policy
and Analysis (OEPA) to be established as the implementing agency for the
Energy Policy sub-project which will be seeking, in cooperation with this

e
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sub—project, tc provide information and analyses on the proper role of
renewables in the overall energy sector strategy. The Supreme Council on
Energy, (under which the Supreme Council on Renewable Energy is a
sub-council), then, will have the proper information and analyses deemed
necessary for informed decision-making on renewable energy applications
and technologies.

E. Training

There Is a growing interest in alternative renewable energy sources in
Zgypt. (See Secticn II. B.) It is recognized that there is a need for
better unders:anding of the technologies involved, their economics and
their practical zpplications. This understanding must be implanted on
many levels within Egypt: the policy/decision-makers level; the engineers
and technical managars; the users; the general public and public and
private sector investors and manufacturers.

Training to be accomplished in this sub—-project may be classified into
three categories: general, field test-related and information
dissemination:

1. General

In order to strengthen Egyptian capability to work in the area of
renewable energy, a range of training activities will be conducted in
areas such as project and contract management, energy management and
economics and solar systems and engineering.

The policy/decision-makers, which include GOE Ministry and Governorate
officials and industrial executives, will be provided with a broad
exposure to renewable energy technology and its potential. Several
seminars are planned which will address the economics and impact of solar
technology and cost projections. Specific applications in the
industrial, agricultural and domestic areas will be analyzed, showing
trands in the energy field, potential for replication and technology
transfer. Two seminars per year will be given by U.S. experts in Egypt
for from 20-50 persona per session. There will also be technical
seminars given by QHREA as well as other Egyptian experts in areas not
covered by the U.S. experts or areas particularly relevant to Egyptian
needs. These seminars will be held twice a year and, drawing from prior
experience, “he GOE expects at least 20-50 participants from both the
private and public sectors.

7 "Uniform Data Collection and Information Systems for Renewable Energy
Projects,” by George Burrill, a paper prepared for the SERI Workshop on
Evaluation Systems for Renewable Energy Svstems, Boulder, Colorado, Feb.
1980,

10 op- cic.
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Engineers and technical managers, those reponsible for implementing GOE
energy policies, will receive in-depth technical training in theory and
system design enabling them to design, install and maintain renewable
energy systems.

Short-term training of 120 p.m.'s (4 persons/year to six-month courses)
will be given over the five-year life of project at U.S. institutions 1in
the fields cited above. In addition, the GOE will provide for five
persons to attend at least two courses/year in Egypt over the five
project years.

2. Field Test Trainiq&.

User training will greatly effect the successful operation of the field
tests. Site managers assigned by the QHREA to each field test will be
trained at a U.S and/or Egyptian institution in aspects of renewable
energy technology. Specific, intensive, on-the-job training by the U.S.
sub-contractors performing the detailed design and installation of the
field tests will also be provided to the site manager and other site
personnel and users. During installation of the field test, the site
personnel will participate in all phases of activities. Manuals and
instruction on operation and maintanance will be provided. The check=-out
phase of the field test will allow site personnel to gain supervised
hands-on experience with the system. During the two year operation
period, site personnel will be working with the U.S. sub-contractors
should problems, malfunctions or questions arise.

3. Information Dissemination.

The general public, ultimately the consumer and private enterprise, will
be informed of the Renewable Energy Field Testing sub—-project through
television and radio as well as printed reports which will be used to
describe solar energy and how it is being used in Egypt. The GOE will
utilize the above-mentioned seminars to disseminate information to the
public concerning this activity. Visits to field tests and information
brochures will popularize the utilization of solar energy and provide
information on application specifics, available technical assistance and
training and seminar opportunities. This information will be
disseminated by QHREA, other MOE agencies as well as USAID/Cairo on a
regular basis once the project has begun. The contractor will work with
QHREA on the form and substance as well as best mechanism for
dissemination of the information, which will form part of the information
system to be developed during the first three months of the project.

All training tasks will be coordinated and integrated with activities
being conducted in the Energy Policy and Planning sub-project.

F. New Initiatiwves

One of the elements proposed for the Renewable Energy Field Testing

sub-project is the New Initiatives task. Concepts and proposals, both

unsolicited and requested, can be expected to be received by AID and the
Government of Egypt for new field tests during the lifetime of this

sub-project. Additional field tests will also be identified as a result L4()
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2f the application study being performed under Supporting Analyses. As
the initial field tests are implemented, improved and/or new concepts
orobably will be formulated by the sub-project team as additional
detailed experience in Egypt 1s gained. Criteria for selection and
actual selection of New Initiatives will be determined by Qattara in
collaboration with NASA LERC and USAID. It is expected that the criteria
for the New Initiatives will be potential for economic, social and
technical feasibility; priority of the application in the GOE renewable
strategy; governorate and participating entity support (both technical
and financial); ovpportunity for replicability.The New Initiatives element
will provide the GOE witn a resource for assessing the merits of any
proposal or cugiested concept for a renewable energy system field test as
well as fund a limited number of new starts. It 1Is anticipated that the
lew Initiatives will be undertaken with private sector companies.

Many of the new proposals may appear, initially, economically and
socially attractive and technically feasible but will be of such a
magnitude that the complete approval cycle (i.e. a Project Identification
Document and Project Paper) will not be justified. Nevertheless,
zttractive proposals, both large and small, will be analyzed and
evaluated. The technical soundness and feasibility, the projected cost
effectiveness, if implemented on a major scale, and the relationship to
the renewable energy field tests and GOE goals in the sector could be
analyzed. The New Initiatives element will also support the initial
selection functions required before the procurement of hardware. These
functions include working with the QHREA and appropriate Egyptian
organizations on selection of a specific site or sites for the proposed
new field tests. The latter function will be performed in conjunction
with the Supporting Analyses task, especlally in those instances where
obtaining detailed technical information for a site is required for a
site selection decision. When the proposed field test has progressed to
the procurement stage, the internal sub-project responsibilities and
resources will transfer to the Field Testing element. Training for the
new systems will be done by the Training Task in a fashion similar to the
initial field tests.

A typical life cycle for a successful field test is presented in Figure
TI7-5. There are many places in this cycle prior to the decision to
implement the field test that a concept or proposal can be rejected and
many of these are during the cycle proposed to be supported by this New
Initiatives element. All contracting for field tests in the New
Initiatives element will be done on a host country contract (HCC) basis.
During the initilal stages of the project, training in project, financial
and contract management will be made available to the Egyptians so that
HCC management should go smoothly. In addition, on—-the-job training in
the field tests will prove invaluable as QHREA moves into a HCC mode.

N
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IV. SUB-PROJECT ANALYSES

A. Technical Feasibility

1. Appropriateness of the Technology

Each of the applications of renewable energy technology was selected for
the sub-project based on worldwide experience in similar applications.
Proven technology and perceived low-risk field tests were selected and
matched to GOE-I!dent{fied needs and priorities. The equipment components
included in t'e prel:iminary conceptual designs described in this Project
Paper are commerciczlly available from U.S. manufacturers, as well as from
manufacturer: in other countries. Due to the fact that interest in the
Jolar technologies has spawned U.S. industries which have manufactured
and installed such equipment only in the last 5-10 years, long-term
system performance has yet to be established for some applications.
However, intensive efforts in U.S. research, development and
demonstration, sponsored largely through past government programs, have
resulted in accelerated commercialization of many renewable energy
technologles. These efforts have also served to increase the awareness
of both users and manufacturers of the potential benefits that renewable
energy resources offer.

While the current U.S. Federal Government policy decisions on energy R
and D and commercialization activities affect many renewable energy
technologies, the types of technologies and application proposed here
should not be significantly impacted. Solar heating technology, for
example, 1is probably far enough along such that withdrawal of federal
funds will not, itself, affect commercial status. Also, most of the
technologies proposed here are inherently small and modular in nature,
and economic and financial analyses of projects costs can be very
attractive. Thus, the incentives for market development are still there.

Recently, as part of 1its preparation for the 1981 U.N. New and Renewable
Energy Conference in Kenya, the United Nations Economic Commission for
Western Asia identified their most promising renewable energy sources for
applications in the Arab world. 11 ' These applications with estimated
implementation time-tables are given in Table IV A-1. The U.N.
Tommission's recommendations relating to the renewable technologies and
applications proposed in this Project Paper are shown in the Table.

2. State of the Proposed Renewable Energy Technological Applications

Each of the renewable energy technologles proposed for application in
Egypt has been demongtrated in the U.S. and other foreign countries. A
brief summary of the technological applications follows:

I U.N. Economic Commission for Western Asia, "New and Renewable Energy
in the Arab World"”, Beirut, 1981
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TABLE IV A-1

PROJECTED TIME-TABLE OF SOLAR APPLICATIONS

IN THE ARAB COUNTRIES*

A~plication Product Area of Implementation Estimated
- Year
solar dryers preserved dried sea shores & rural now *
food areas
solar stills fresh water individual houses now *
and sea shores
solar pumps pumped water remote rural areas now *
solar pumps pumped water all rural areas 1960 ~*
solar greenhouses vegetables all rural areas now
salar refrigeration preserved food, fishing villages and 1985 =
ice pastoral settlements
solar air conditioning conditioned space cities 1990
solar heating comfort heat cities now
water heaters hot water cities now
solar electricity electricity telecommunications now
solar electricity electricity remote areas 1985 =
solar electricity electricity general applications 200b
solar furnaces heat  1000° mining 1985
solar heat heat 200° industry now *

*J.N. Economic Commission for Western Asia:

the Arab World, Beirut 1981.

*Areas related to Project Paper activities.

New and Renewable Energy in
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Solar Industrial Process Heat - The application of solar thermal

energy to supply industrial energy demands, especlally low-grade

heat, is one of the most appropriate uses of solar energy.

One

survey of "the most adaptable” applications for U.S. industries
1s shown in Table IV A-2,

Some representative current U.S. demonstration projects of low~grade solar
industrial process heat are: 3

Location

AL-Athens

CA-E1 Centro

CA-Fresno

CA~Sacramento

FL-Jackson

MS-Canton

¥M-Grants

PA~York

Industrial
firm

Sweet Sue
Kitchens

American
Linen Supply

Red Star In-
dustrial Laun-

dry

Campbell Soup
Co.

Anheusger-
Busch, Inc.

LaCour Kiln
Services,
Inc.

Sohlio Petro-
leum Co.

York Building
Products

12 wilson and West,

Applications and Attitudes,”

13 Kreith and West,
Solar Applications and Cost,”

Vol II

System

Descrigtion

Process hot
water and
boiler feed-
water.

Process hot
water and
hoiler feed-
water

Preheat boiler
feedwater

Process hot
water washing
for cans

Process hot
water for
pasteurizer

Hot air for
kiln drying
via W/A ex-
changer

Process hot
water ore pro-—
cessing for
uranium

Hot water to

cure concrete
blocks

Collector
nge

Shallow ponds

Parabolic

Flat plate
(water)

Parabolic
trough & flat
plate (water)

Evacuated tube

Flat plate
{water)

Shallow ponds

Linear array
mirrors fixed

SERI/TR-98348-1, April 1981.

1980.

Tempera
ture Status
55 Design

only
93 Design

only
66 Operational
85 Operational
66 Operational
82 Operational
55 Operational
82 Operational

“Solar Industrial Process Heat - A Study of

"Economics of Solar Energy and Conservation Systems;
CRC Press,

J4
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TABLE IV A-2
a
U.S. Industrial Processes Nominated as "Most Adaptable" to Solar Energy

Number Nominated

Industrial Process Nominated Temperature Range (GRI Project)
[-Y o

Boiler feedwater or make-up 60 - 90 C 58
o Qo

Clean-up water 60 - 80 C 8

Drying and curing ovens o o

(e.g., paint, milk, print) 135 -200 C 30
o C)

Rinse/wash/plating/storage tanks 50 - 90 C 34
o o

High-temperature furnaces, kilns 285 -815 C 10

Process mixing and steam generator o o

(e.q., vats, cookers, chem milling) 50 -285 C 40

Low-temperature ovens o o

(e.g., air preheat, space heat) 30 - 90 C 6
° o

0i1 field heater/treater 100 -175 C 2

Electric Processes o o

(e.g., extrusions, arc welding, 60 -815 C 0

presses)

No application for process heat - - - 12

Total Interviews 200

3 "Most Adaptable Process" means, a process which can use solar thermal heat with
moderate physical change to existing equipment. Electronic manufacturers with
electric bake ovens at 455°C (850°F) and above, and heat treating companies have
Tittle hope of adapting their equipment even for pre-heat.
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Foreign countrles active In commercialization programs in this area include:
Mexico, Spain, France and Australia. Australia, in particular, has ten
operational solar industrial process heat installations—-all supply low-grade
heat for processed hot water, cleaning, and pasturizing applications.

The technological applications proposed here for Egyptian dairy produets,
poultry, textiles and metal processing industries closely parallel current
demonstration projects. Thelr technical viability has been clearly
established. In addition, since these industries represent a majority
component of the Egyptian industrial base, the potential for a significant
renewable energy contribution exist.

o Solar Agricultural Applications = A common energy requirement for
agriculture is for low—grade heat(40 to 90°C) in applications such
as grain and crop drying. The U.S. Department of Agriculture has
sponsored a number of demonstration projects for solar grain drying
and livestock shelter heating through its Energy Research Program and
the Cooperative Extension Service. U.S. operational demonstrations
of solar hot air systems include:

15
Location Industrial Firm Process Collector Type TemperatureoC
CA-Gilroy Gilroy Foods Inc. Onion Evacuated Tube 99
. Drying
(Preheat)
AL-Decatur Gold Kist Inc. Soybean Flat Plate 60
Drying
(Preheat)
CA-Fresno Lamanuzzi & Fruit Flat Plate 63
Pantalco Foods Dehydra-
tion

14 saunders, "Status of Solar Energy Research and Development in
Australia,™ Solar Energy Research Institute of Western Australia, Report

Number 1007, May 1981. .

15 Wilson and West, loc. cit.
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Worldwide experience in using solar energy for agriailtural applications is
extensive. Obviaisly, drying food, agriailtural prodicts and fish by solar
energy is very old practice. Recent development center aroind improved system
efficiency, time reqiired to dry and protection of the prodicts from dist and
insects. In the Arab cauntries, Iraq, Lebanon, Sidan and Saidi Arabia are
actively studying solar systems.

The proposed fruit dehydration field test in Egypt is an extension of the U.S.
demonstrations and is a simple concept to implement. The field test as
confiqired is not intended to represent a prototype for future replication.
(The utilization, efficiency, and economic of the field test system are
marginal.) Rather, this field test is intended to introdice recently
commercialized technology to.the Egyptian agriailtural community in a
relatively simple, low cost and highly visible demonstration. Applications
relevant to this field test technology appear to be mimeraus and will be
investigated under the Sipporting Analyses Element of the project.

o Photovoltaic (PV) Power Systems - Applications for photovoltaic
systems in isolated miral areas of the world are rnumerais.
Originally developed under the U.S. space program, PV cells and
systems are now being manu factured by several major energy companies
in the U.S., France, West Germany, U.S.S.R., U.K. and Japan. U.S.
demonstrations of small PV-powered system applications, aich as
forest towers, highway warning signs, light haises, village systems,
commu nication relay stations, etc, began in the mid 1970's and have
established the technical feasibility of sich concepts. The
modi larity of the systems, the fact that they can use both direct and
diffuse solar radiation, the simplicity of installation, the low
level of maintenance skills reqiired for operation-all make this
technology partiailarly appropriate for small electrical power
systems in remote areas. A partial list of demonstrations and
commercial installations of small PV power systems inclides:

System Caintry Company

Water Rumps France Pompe—QGi rnard
Briai

Water Rumps Thnisia Leroy-Somer
Elf-Aqiitaine

Water Rumps W. Germany Telefii nken

Water Rimps U.S.A. Solar Electric Int'l
Arco Solar
A.Y. McDonald
Solarex

Extensive demonstration program by UNDP 18

1o g,N. Economic Commission for Western Asia, loc. cit.
17 NasA photovoltaic Marketing Stidies.
18 Halcrow and Partners, "Small-Scale Solar-Powered Irrigation Rimping

Systems, Technical and Economic Review," UNDP Project GLO/78/004, September
1981
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Communications France Thomson CSF
Germany Telefunken
Australia Telecom
Gabon Motorola
El1f-Gabon
U.S.A. Arco Solar
Motorola
Jordan JTC .
Holland Phillips
Refrigerators Belgium IDE
France Photon
UK Lucas
W. Germany Electrolux
Ireland Champion
U.S.A. Arco Solar
Solar Power
Motorola
Solarex

Related CDS/WHO/AID Project consists of deployment of systems by NASA in
thirty countries

Village/Community/ Holland Various
Distributed Power
Tunisia (with NASA) Solar Power
Gabon (with NASA) TBD*
Italy Various
Marshall Islands
(with NASA) Hughes Corp
Spain (with NASA) TBD*
Australia Arco Solar

Martin Marietta
Solar Power

Japan Various
Gabon Elf~Gabon

The proposed field tests for PV-powered systems relate to two of the above
system applications - water pumping and electrical power for remote fishermen
shelters.

o Solar Refrigeration - Refrigeration and frozen storage facilities
represent a critical need in developing countries, especially in
remote areas. In Egypt, the governors of those governorates visited
by the Project Team members consistently stressed their needs in this
area. One frozen meat storage facllity in Qena of approximately 75
tons capacity, for example, serves the entire needs of the
governorates of Upper Egypt.

Solar-powered refrigeration technologies are being actively
investigated on many fronts. The U.S., CL. and AID, in cooperation with WHO
and under the project management of NASA, are engaged in an extensive program
to develop and field test 100 liter-size medical refrigerator/freezers powered

by photovoltaics. These systems are currently operational in India, Indonesia
and the Maldive Islands. Future installations in 30 additional countries are

* To Be Determined Lr%
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scheduled in 1982. The Australians have 10 operational demonstrations of
various solar cooling technologies.19 Austria has developed a 10 kw solar
power plant, employing concentrating collectors and an organic Rankine cycle
turbine, for applications in developing countries.20B. This power plant
could be used to drive a compressor in a refrigeration cycle. The Japanese
with Sanyo Corporation are demonstrating a solar air conditioning unit
incorporating an absorption chiller and evacuated tube collectors. Solar
refrigeration projects are underway in Algeria, Bahrain, Kuwait and the
Sudan.2l One operational demonstration comparing a solar thermal absorption
unit with an organic Rankine cycle unit (80 ton capacity) 1is underway at Los
Alamos. 22

The most extensive program in solar cooling 1s being conducted under a joint
U.S.-Saudi Arabia cooperative agreement called SOLERAS. The program consists
of engineering field tests of solar-powered conventional cooling technologies
and the establishment of solar cooling laboratories at four Saudi Arabian
universities. Four commercial-sized active solar thermal systems were
installed in June 1981 in Phoenix, Arizona. The four systems vary in size
from 10 to 18 tons cooling capacity. Two of the systems used organic Rankine
engines to drive conventional compressor units. The others are absorption
cooling systems. The purpose of the program is to evaluate conventional
system modifications aimed at advancing overall system performance while
lowering system design, installation and maintenance costs. The systems are
designed for use in both hot-dry and hot-humid climates, conditions that
exists both in the U.S. and Saudi Arabia as well as Egypt.

Solar refrigeration systems using concepts similar to the above are currently
technically feasible. However, most systems display relatively low overall
efficiencies and/or involve complex mechanisms. The current economics of
these systems, are, though very dependent on the application, generally not
attractive. Higher temperature systems will have to be developed for the
solar thermal plants or significant price reductions will have to occur for
the PV-powered plants to be economically viable.

The solar refrigeration field test proposed here was configured around the
SOLERAS program field test units. The conceptual design meets a current
critical need for cold storage in Fayoum. The purpose of the field test is to
introduce current solar refrigeration technology to the Egyptians and to bring
the commercialization of such systems in Egypt at cost competitive with
conventional cooling systems.

As noted in the detailed field test descriptions, alternative concepts of
solar refrigeration systems (i.e., in addition to Rankine units) will be
defined meeting the Fayoum means and a comparative evaluation will be
conducted. Technical and economic feasibility will be thoroughly assessed
prior to initiating the field test.

19 Saunders, loc. cit.

20 pederal Press, "Austrian 10 KW Solar Power Plant for Developing
Countries,” Final Report, Vienna, 1981l.

21 y.N. Economic Commission for Western Asia, loc. cit.

21 Hedstrom, “Solar Heating and Cooling Results for the Los Alamos Study
Center,” Los Alamos Scientific Laboratory, Report Number LA-UR-79-2706."

oy
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o Solar Desalination — Developlng energy-efficient and cost-effective
technologies for producing potable water is a high priority objective
for many countries throughout the world. An overview of solar
desalination methods has been prepared by Kreith and Luft.23
Electrodialysis, reverse osmosis, distillation, vapor compression,
freezing and solar still desalination technologies can be matched to
the various solar energy source technologies to produce technically
viable systems. There are many active demonstrations of solar
desalination concepts. Solar stills, in particular, have a long
history. The U.N. Commission relating to Arab World applications
contains a thorough discussion of current projects.2 of
particular interest here are recently commercialized developments in
membrane desalination technologies which are currently being used in
large-scale operational desalination plans throughout the world.
Membrane technologies have the least energy requirements, are
modular, simple in concept, and require only an electrical source for
operation. In remote areas where adequate insolation and wind energy
are available and where the price of conventionally-produced water is
high, wind-driven or PV-powered reverse osmosis systems appear to be
very attractive.

The proposed field tests in solar desalination will use commercially-available
equipment configured around low-capacity and simple system designs. As
presented in a detailed field test descriptions, system definitions of
contending concepts, where actual application data such as input water quality
and wind resource data, will be prepared and evaluated. Final field test
engineering designed will be based on the best technical, social and economic
options.

o Wind Power - Wind applications for rural development include three
ma jor categories: Electrical applications for small rural villages,
dispensaries and education centers; direct heat applications for
domestic hot water, home heating and crop processing; and water
pumping applications. An excellent report on wind power for
developing countries, including a listing of the numerous operational
demonstration project in different parts of the world has been
prepared by Mikhail. For example, Cape Verde, Kenya, South Africa
and Tanzania have developed windmills for such purposes as water
pumping, electricity generation and grinding. In Pakistan and Sri
Lanka wind systems for frrigation have been successfully
demonstrated. The Danish and New Zealand efforts in wind-powered
electricity generation have been most successful.26 wind power is
technically feasible for a multitude of applications. In most
instances the decision criterion will be economic feasibility.

42 MIT Energy Lab, K.F.Dudley, "Solar-Powered Desalination in Egypt: A
Design and Cost Analysis,” MIT-EL 81-015WP, March 1981.

26 Mikhail, Amir, "Wind Power for Developing Nations,"” SERI/TR-762-966,
July 1981.

40
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The proposed wind-powered field test 1s directed toward electrification of
small rural villages in Egypt. As in the preceding field tests, an assessment
of the application coupled with actual wind resource data will be performed
before initiating the design and installation of the field test.

In applying the above technological applications in Egypt, the following
considerations were made during project selection:

o For the solar thermal and PV systems applications, sites in Egypt
should provide solar insolation which is comparable to the most
favorable site in the U.S. (i.e., Southwest U.S.), due to the near
absence of cloud cover which would attenuate direct solar radiation.
In addition, the relatively high ambient air temperature which can be
anticipated in Egypt will serve to minimize heat léss from solar
thermal energy collection and storage systems, thereby increasing
gystem efficiencies when compared to similar systems in the U.S.

Thus, for a given capital investment in solar systems, an Egyptian
site should provide more available energy than will a site in the U.S.

o The application of wind energy systems must be based on the speed and
constancy of winds at the installation sites. It is imperative that
reliable wind data for a given site be obtained before proceeding
with construction of a wind energy system.

o Personnel must be available at each application site who will be
capable of performing routine maintenance on the renewable energy
gsystems. As with any other eguipment used for industry or
agriculture, the efficiency and effectiveness of a renewable energy
system will be reduced 1if it {3 not properly maintained. All of the
gystems proposed i{nvolve relatively simple and reliable components
(e.g., water pumps, fans, etc.) which will require little more
technical expertise than is already available at each of the selected
sites.

Economic Analysis

l. Introduction

Nearly every form of energy in Egypt is currently subsidized by the GOE.
Because of this large subsidy the market value of energy services in Egypt
diverges dramatically from the true social value or shadow price of those
services. Although Egypt 1s a net energy exporter, the vast majority of its
o1l production 1is employed in the country to produce thermal energy and
electricity. It imports nearly all of its butagas which is widely used for
domestic hot water, cooking and heating. All end-use forms of these fuels
(butagas, oil, gasoline, diesel fuel and electricity) are heavily subsidized.
The difference between the world market price and the domestic (subsidized)
price of energy represents both a loss in the total social value of Egypt's
resources and a source of resource misallocation in the economy.

AN
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If Egypt were to sell more of its production in the world market at world
prices, as well as not import as much refined fuels, a large amount of capital
would be available to the GOE either to invest in other projects of high
social value or return the capital to the private market for investment and
consumption. By directly underpinning a factor of production of a consumer
item, more of that item will be used than if it were properly priced. In the
case of subsidized energy prices, energy is used more intensively and/or less
efficiently in commerce and domestically than {f 1t were priced according to
world market prices. Because of improper pricing, therefore, energy and other
regsources are misallocated within the economy.

In evaluating the cost competitiveness of renewable energy technologies with
conventional =:nergy technologies in Egypt, an economic analysis using full,
non-subsidized market energy prices should be performed. The ecoromic
analysis performed {n this section calculates and compares the delivered,
end-use prices for energy sources purchased and distributed at competitive
world market prices.

The approach used for this analysis employs standard economic principles and
techniques, along with preliminary engineering cost data, to calculate the
price which would be charged per unit of energy delivered at the application
gite for a stated rate of return. The estimated capital cost of the installed
renewable energy systems, operating and maintenance costs, lifetime, and net
energy output are used to calculate the levelized cost of delivered energy.
Each renewable energy system 1s then compared to conventional energy delivery
systems, such as a petroleum fuel boiler/steam generator or a diesel or
gasoline engine/generator, to see the range of energy prices which
theoretically would be necessary to achleve a given rate of return. The
renewable and conventional system performances are compared for current
installations in 1981 and projected installations in 1990.

2. Methodology

There are many methods for evaluating investment projects. In this paper the
net present value (NPV) method was chosen for the economic analysis of the
application of renewable energy technologies. The NPV can be expressed as:

n (B - Cj)
NPV = -Cq + = .
i=1 (l+r)i

where Co = initial cost of the investment
i = time period
n = number of time period
B1,Ci = benefits and costs in time period {1
r = rate of return; cost of capital

The NPV is value of the discounted flow of benefits and costs of an investment
and the initial cost of the investment. The investment criterion is to accept
all independent projects with positive NPV or in the case of mutually
exclusive projects to accept the one with the greatest NPV.

™
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A rigorous approach would quantify the benefits and the costs for the NPV
calculation as accurately as possibly by preparing an engineering design of
each renewable system application, optimally configured to meet a selected and
accurately defined energy demand profile. A conventional energy source would
then be designed to meet the same specifications at the given site. The
technical performance, installed costs, operations and maintenance costs,
etc., for the renewable and conventional systems at each site would be
estimated for the currént year. The economic feasibility would be determined
by a comparison of the NPV's of the two systems. For installations projected
in the future, market penetration curves for each solar technology and
application would also be prepared. Forecasts of price charges due to
technology improvements would be made. A cost curve for each solar technology
and application would be constructed showing expected costs as a function of
scale of production, learning, and experience. Using these data projected
NPV's would be calculated.

Clearly the above approach is beyond the scope of this project paper. The
diversity and number of applications, the lack of definitive design
specifications and engineering designs, and the difficulties in developing
market penetration curves and projected unit cost curves for Egyptian
applications greatly complicate such an analysis.

The approach selected here was to use a modified form of the NPV criterion to
calculate the levelized cost associated with the delivery of the energy
services for the applications and renewable energy technologies represented by
the project's eleven field tests. In this analysis we assume a particular
rate of return which should be required in Egypt for a capital investment and,
given the initial and O&M costs and the energy output of the energy system,
solve for that energy price per unit which must be charged to earn the
necessary rate of return. The technique employs the unit value of energy,
i.e., the $§/kwh and $MMBtu, calculates the annualized present value of cost of
the energy per unit, and solves for the "annuity” price per unit of energy
which nmust be charged to equal the cost, given the internal rate of return.
This methodology of computing levelized cost of energy as an economic
performance measure is commonly accepted and frequently used in the analysis
of energy systems. Computational detaills are derived in Annex C.

The costs and technical performance data for the renewable energy applications
were estimated from the conceptual design of the field tests. Input data for
each of the eleven field tests were compiled for the economic analysis of each
application. The form used for this data compilation 1s included in Annex C.
The data for capital cost, operating and maintenance cost, construction
period, and life of the system were generated only for the portion of each
application which was associated with the collection, conversion, and storage
of the solar energy. Projected data for the 1990 installations were estimated
based on conservative expectations generated by the project team members and
not on formal future market forecast analyses. Input data and assumptions are
given in the following section.

-,
—~
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‘n order to facilitate the comparison of the renewable energy technologies

with conventional energy technologies, three "generic” conventional, petroleum
fuel energy sources were defined:

0 A boller supplying heat energy for comparison with solar heating
systems;

o A diesel engine/generator of order of magnitude of 10 kw rated output
for comparison with similar size solar electric systems - for use in
off-grid, decentralized elective utility or remote site applications;

o And, a small gasoline engine/generator of order of magnitude of 1 kw
rated output for comparison with similar size stand-alone solar
electric systems deployed in remote areas.

In the absence of specific one-to—-one comparisons of conventional versus
renewable systems, 1t 1s believed that the use of these three systems
represents an equitable compromise. For these conventional technologies,
which are assured to use petroleum fuel at world prices, the cost of fuel is
escalated at a real rate of O, 5%, and 10%Z per year. (A 3% real fuel
escalation rate {s commonly used today in economic analyses. However,
historically from 1975 to 1980, actual real escalation rates were 10X per year
for diesel fuel and 16% per year for gasoline. A recent study documenting
U.S. industrial response on thelr perception of future fuel escalation rates
to 1990 indicates ranges varying from approximately 8% to greater than 20%.)
27 To account for fuel transpocrtation and distribution costs for the diesel
and gasoline engine/generator site, a fixed charge equal to 207 of the first
annual year fuel cost was added to the annual 0&M costs for system. As with
the renewable energy applications, cost and performance data were only
generated for the energy supply system and not for loads, distribution,
equipment and facilities which are common to the system application.

The discount rate used in the analysis was regarded as a variable. The
discount rate used in any NPV economic analysis of projects should match the
unit of account in which costs and benefits are measured. The range of real
discount rates used here was varied from 0.04 to 0.16 and 1s believed
appropriate for a levelized economic cost analysis of energy systems.

Finally, information about displaced fuel is provided for each application.
While not used in the levelized cost calculations, the amount of fuel
displaced is, nonetheless, quite lmportant in the planning stages of a
project. Particularly important is the possibility of replication of the
renewable energy fleld tests. If project A displaces less conventional energy
than project B but can be replicated at many more sites, project A could be
the better project in the long run.

</ Wilson and West, loc.cit.
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The economic analysis as defined above 1is intended to provide an input to the
decision process in a consistent, straightforward approach. While somewhat
simplified, the approval should yield valid results within the assumptions
stated and the accuracles of the input data. It should be emphasized,
however, that regardless of the economic feasibility indicated by this
analysis, a continuing economic analysis should be performed throughout the
early phases of this project. In particular, at the critical design reviews
scheduled for each field test when more accurate cost data can be obtained
from the preliminary and final engineering designs, the economic feasibility
of the intended applications must be firmly established prior to proceeding
with the fabrication and installation of the field test.

3. Results of Economic Analysis for 1981 Installations

The input data for the renewable energy technology applications assumed
installed in 1981 are shown in Table IV B-1l, Annex C. The costs are 1981
costs estimated from the conceptual designs of the field test representative
of each application. The installed 1981 system costs used in the economic
analysis are substantially different from the field test project costs. As
noted previously, the initial capital cost data are only for the energy
delivery portion of the system application. Loads, facilities, and auxiliary
equipment are not included. (For example: In the case of the solar
desalination systems, the costs of the reverse osmosis equipment is not input
into the levelized cost of energy calculation because those costs are common
to the system regardless of which energy source 1s used; also, in the case of
the solar Rankine cycle cold storage system, the ice-making unit and
refrigeration storage facilities are not included.) The initial costs were
estimated by assuming that these systems are the next systems installed beyond
the field tests and that certaln non-recurring costs assoclated with the field
tests would not be incurred. All field test specific costs were subtracted,
such as engineering design, instrumentation, back-up systems, and operations
support during the actual field testing. Design and engineering and
management costs were assumed to be an indirect cost account included in the
FOB price of the equipment. Since the equipment 1is commercially available,
this assumption is considered reasonable. Further reductions were made for
installation by assuming a greater contribution by the Egyptians.

The data shown in Table IV B-1 assumes neither system price reductions due to
technology improvements nor significant local manufacturing. Most of the

capital equipgent 1s assumed to be manufactured and purchased in the U.S. In
many applications shipping costs are large a fraction of the installed costs.
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The "Annual Energy Output” data are based on the anticipated energy
collection, conversion and storage efficiencies anticipated for each renewable
znergy system. It should be noted that the "Annual Energy Output” data are
not necessarily equivalent to the "Fuel Displaced Annually.” This is due to
the fact that a conventional energy technology which could be replaced with
the proposed renewable energy technology may have a different operational
cycle or energy conversion efficiency than the renewable energy technology.

The levelized cost of energy estimates for renewable energy technologies in
1981 calculated by the methodology previously outlined are shown in Table IV
R-2, Annex C, for real discount rates of 0.04, 0.10, and 0.16. Levelized
energy cost estimates for the conventional technologies are given in Table IV
B~3, Annex C. The results of the aeconomic analyses as presented in these two
Tables allow comparison of the proposed applications of renewable and
conventional energy technology based on a unit energy price. This comparison
is shown graphically in Figure IV B-l where the renewable energy technologies
are grouped with the appropriate 'competing' conventional technology. (Note
that the scale on the ordinate of the graphs varies.)

Figure IV B~la shows that, under the stated assumptions, anu depending on the
required rate of returm, the solar industrial process heat applications are
economic only if a fuel escalation rate of 10X is assumed. The systems
incorporating heat recovery are attractive at lower fuel escalation rates.
Figures IV B-lb,c indicate that the remaining renewable energy technclogies
are not currently economic.

The results for 198l are not too surprising as the annual fuel savings
afforded by the renewable energy systems are more than offset by their large
current initial costs. What 1s encouraging, however, 1s how clos= they are to
being economically viable. Most of the renewable energy system applications
appear to be within range of economic feasibility 1if (1) projected installed
costs of these systems fall within present—day scenarios for future fuel price
increases and renewable energy technology price decreases, and (2) components
of future initial costs, such as installation, can be transferred to Egyptian
input factors.

4, Results of Economic Analysis for 1990 Installation

The 1981 installed system cost estimates (Table IV B-1) were used as the
starting points for projecting costs of the renewable energy applications to
1990. The projected cost data for 1990 were generated by reducing the 1981
estimates assuming:

o Photovoltaic system prices (less installation) of $3.5/Wp for the PV
powered desalination system and photovoltaic array prices (less
installation) of $1.6/Wp for the PV powered irrigation and fisherman
shelter system - These prices are consistent with present—-day
scenarios for future price reductions in PV systems technology.

o Construction and installation of all systems by Egyptian labor - The
Egyptians are capable of installing the systems considering the
commercial availability of components and the informatioen and
experience gained from the precursor field tests. This assumption of
Egyptian labor substantially reduced the installation ccmponent of
system capital cost which in l°8¥ was dominated by U.S. labor costs.

“xo
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o Reduction of wind turbine generator systems {less installation) to
approximately $2,500/kw.

o) In the case of several systems, small reductions in annual 0&M costs
reflecting expected experience gained in field tests.

0 The local manufacture and purchase of supporting hardware such as
towers, storage vessels, piping, etc. - While this resulted in some
changes in equipment costs, the major reductions were in shipping
costs.

The cumulative effect of these assumptions are reflected in the 1990 input
data for the renewable systems technology shown in Table IV B~4, Annex C. It
is believed that the initial cost estimates shown represent conservative
projections. Construction period, useful life, and annual energy output were
not changed from the 1981 numbers. The levelized cost of energy calculations
resulting from these input data are shown in Table IV B-5, Annex C.

The levelized cost of energy for the conventional technologies was calculated
as before for the 1981 installations, except that the fuel costs were
escalated in accord with a 1990 installation date. Results are detailed in
Table IV B=6, Annex C.

The comparisons between the renewable and conventional energy system
te:hnologles are graphically plotted in Figure IV B-2. (Note that the scale
of the ordinate of the graphs varies.) The results of the economic analysis
for 1990 are:

o The projected 1990 unit energy costs for the solar industrial process
heat applications shown in Figure IV B~2a decrease from the 1981
levels by about 18Z in all cases except for the fruit dryer, where
the costs decrease about 35Z due to the greater proportion of
installation and shipping costs to capital costs in the initial
estimates. For 1990, all of the solar industrial process heat
systems other than the frult dryer are economically attractive for a
rate of return of about 127 and a 57 fuel escalation rate. The fruit
dryer 1s attractive for an assumed fuel escalation of 10%Z. The
projected economic feasibility of these results are generally
consistent with economic analyses progected for similar U.S. solar
{industrial process heat applications 8, 29, 30

28 1bid.

29 SERI, “Cost of Energy from some Renewable and Conventional
Technologles,” FY 1980 Progress Report, SERI/SP-741-1022, N81-27662.

30 kreith & West, “Economics of Solar Energy and Conservation Systems; Vol.
II Solar Applications and Cost,” CRC Press, 1980.
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o The projected 1990 unit energy costs for the small photovoltaic
systems shown in Figure IV B-2b indicate that these applications are
economically feasible. This is due to the significant cost
reductions projected for photovoltalcs technology and the high costs
of comparable conventional energy systems at remote sites. These
results are consistent with many other economic analyses of similar
PV concepts a1, 32, 33,

o In Figure IV B-2¢c, the solar prowered desalination gystems are seen
to be econpmically competitive with conventionally powered systems.
These results are in agreement with the results of a study conducted
on similar desalination concepts for Egypt 35,

o In Figure IV B~2c, the village wind power system is uneconomic when
compared to a conventional diesel engine generator below fuel
escalation rates of 10%Z. The principal reasons for this are the high
installed cost of the 20kw rated wind turbine and the battery storage
system and the system's assumed capacity factor. The results
indicated here are not in general agreement with other studies
conducted for small wind power systems, especlally for developing

>} Develogment Sciences, Inc (DSI), "“The Economic Costs of Renewable
nergy,” Final Report, April 2, 1981, For AID, Contract No.

AID/SOD/PDC-C-0306.

32 Cabraal, et al, "Market Assessment of Photovoltaic Power Systems for
Agricultural Applications in the Philippines,” NASA CR-165286, April

1981.

33 Halerow & Partners, “Small-Scale Solar-Powered Irrigation Pumping Systems;
Technical and Economic Review,” UNDP Project GLO/78/004, Septr. 1981.

34 Aerospace Corporation, “Comparison of Photovoltaic & Diesel Engine
Systems for Viilage Power Applications,” for NASA-LeRC, May 1980.

35 MIT Energy Lab/K.F. Dudley, “Solar Powered Desalination in Egypt: A
Design & Cost Analysis,” MIT-EL 81~-015wP, March 198l.
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FIGURE IV B-2a
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FIGURE IV B-2b
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FIGURE IV B-2¢
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country applications 36, 37, 38, 39, 40, 1f Egyptian rural village
electrical needs can be met by smaller size wind systems and
especially if favorable wind sites can be located, these systems may
be economically feasible. Additional study for these applications
are required.

o The projected 1990 unit energy costs for the solar Rankine cycle
refrigeration system shown in Figure IV B-2c clearly indicate that
this system concept 1is not economic. This is caused by the system's
relatively high capital cost and very low overall system efficiency.
However, the need for refrigeration and frozen sgtorage is critical in
Egypt, especially in remote areas. Solar powered systems should be
thoroughly investigated for potential application in Egypt, well
beyond the limited technical and economic analysis performed in this
paper. As noted in the Technical Feasibility section of this paper,
U.S. engineering field tests of solar-powered cooling technologies
{including Rankine systems) are currently underway. The results of
these U.S. field tests should be factored into preliminary
engineering designs of solar refrigeration concepts using detailed
Egyptian application specifications. The economic viability of the
resulting concepts can then be assessed with certitude.

36 SERI, loc. cit.

37 Mikhail, Amir, “Wind Power for Developing Nations,” SERI/TR-762-966,

38

39

40

July 1981.

JBF SCI. Corporation, "Small Wind Systems Applications Analysis,”
Technical Report RFP-3147/2 UC-60, Jume 1981.

Hegazy, M. "Wind Energy Utilization in Egypt,” Egyptian Electrical
Authority Report, July 1981.

U.N. Econ. Commission for Western Asia, "New & Renewable Energy in the
Arab World,” Beirut, 1981.
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5. Conclusions of Economic Analysis

The results of a projected economic analysis to 1990, using levelized cost of
.nergy and conventional energy systems as comparators, Iindicate that eight of
the eleven renewable energy applications proposed for field test are
economically attractive. Of the remaining three, the solar agricultural fruit
dryer agricultural application is economic if petroleum fuel escalates at 10%
per year. The village wind power and the solar Rankine refrigeration system
applications are not economic in theilr present design configuration.
‘mplementing the fleld tests for these systems would, however, provide
valuable information for related Egyptian applications. It 1s recommended
that field tests for these latter two systems be implemented at least through
a preliminary engineering design phase when the economics can be more
thoroughly and accurately assessed.

c. Social Soundness Analysis

The Egyptian social structure does not present any major obstacle to
Introducing solar renewable energy technologies. However, the total potential
impact of these new technologies may not be evident, especially to the
farmers, fishermen and local villagers. During sub~project development
Egyptian officials (see Annex A) on both the national and local levels were
extremely receptive and highly supportive of this proposed sub-project and the
Field Tests, Training, Supporting Analyses and New Initiative elements. Since
this sub-project i1is aimed at collecting data in order to determine the
viability of renewable energy technologles Iin the Egyptian context and 1s
geared to developing Egyptian understanding of how the technologies function,
an on—-going soclo~economic evaluation will be important. Inputs to assist in
this evaluation are provided for under the Supporting Analyses and Training
Project elements. Also, a measure of the social acceptance of solar
technologies will be evidenced by their replication and spread effects after
the field tests, providing energy pricing policies change. An indication of
this will be the number of proposed applications which are received under the
New Initiatives.

This sub-project will be supplying technology and trailning suitable and
consistent with national and regional Egyptian development goals and plans.
The following may be concluded regarding the social implications of this
activity:

[ )
o The program is compatible with Egyptian efforts in the production of
fresh water which would present opportunities for a population shift
from the Nile region.

o If the field test systems prove viable, the benefits will be
widespread and lasting due to opportunities for replication of these
systems since they will have the potential to improve the welfare of
people in the remote regions of Egypt, especially in the Frontier
Govermnorates.

BEST AVAILABLE COPY
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o The field tests and training will prodice better aqualified technical
personnel in the Egyptian government and other participating agencies
This will improve the aquality of the Egyptian technical
organizations responsible for planning for the fiture use of
renewable energy technologies as a contrihiting energy sairce in

Egypt.

o] The introdiction of solar energy for indistrial process heat
applications will not only provide a renewable substitute for the
conventional fuels which can better be utilized for other pirposes,
hit it will also demonstrate the need for energy conservation which
is an integral part of solar energy technology. The project design
team faind little or no evidence of waste heat recovery or other
energy conservation techniqies associated with the indistrial sites
visited, so this activity will serve to initiate indistrial awareness
abait the tremendals opportunities for energy savings by waste heat
recovery.

The principal beneficiaries of this sib-project will be the general mblic
since:

o] major displacement of oil will allow for the export of domestic oil
which will improve the Egyptian foreign exchange position and,
thereby, improve the general economic status of the general pomulais,
assuming the government of Egypt maintains its policy of eqiitable
social development.

o more reliable power systems for critical uses in indistry or
commnications or for potable water, now aibject to power autage or
fuel shortages, will improve quality of life thraugh better services
and more efficient prodiction.

The technical infrastmicture of Egypt will be benefited by the participation
of Egyptian universities and by the training of engineers and technicians and
others in this aib~project. The private sector will also benefit by these
field tests as the awareness of renewable energy technologies will be created,
information on field tests and technologies will be dissiminated, technical
assistance and training opportunities will exist. When the market signals are
right, the demand for a local mamifacturing capability will, if the field
tests prove siccessfiil, already exist.

D. Initial Environmental Analysis

Of the faur major activities of this project, only the field testing wauld
have direct environmental effects. The potential environmental effects of the
field tests are jidged to be wholly positive based on the non-polliting
characteristics of solar technology compared to the conventional alternatives
now employed. Therefore, a negative determination is recommended sich that an
environmental assessment and impact statement not be reqiired. Diring the
Sapporting Analyses, technical assistance will be given to QHREA and
participating entities in judging the environmental impacts of these and other
renewable energy technologies.
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V. EVALUATION PLAN

The Renewable Energy Fleld Testing sub-project will be evaluated from
technical, economic and social viewpoints. The project will be reviewed and
evaluated on an annual basis by USAID. We will also finance two external
evaluations: one near the mid-point of the sub-project after installation of
the initial field tests and all activities have begun; the other at the end of
the sub-project. The specifics of the evaluations and the composition of the
evaluation team will be detalled in the Project Management Implementation Plan
to be supplied by the contractor within three months of being contracted.
Evaluations will be conducted Jjolntly by USAID and the GOE, the external ones
with the assistance of technical experts outside AID. Funding for the
external evalua:zions has been included in the budget.

Ihe technical performance of the field test systems, including reliability
maintenance, will be monitored and evaluated throughout the life of the
sub-project. Attention will be given to the specification of data
requirements, the design and installation of instrumentation, and data
collection and analyses of results.

A continulng analysis of the economics and social acceptance factors of the
systems and applications will be conducted under the Supporting Analyses
element and used in the evaluations. Price per unit of delivered energy,
actual operation and maintenance costs, product yleld, system efficiencies and
displaced fuel will be factors considered. The evaluations will also compare
the economics of the solar systems with conventional systems.

An important criterion to be used in the final evaluation of the sub~pro ject
will be whether where initial data has shown that field tests are successful
and reasible for replication, there has been some move toward adoption of
similar systems and applications in other industrial and agricultural
settings. Sociological aspects regarding the introduction, disposition, and
long-range sustalnablility of the solar systems will also be considered in the
evaluation. The involvement of communities and users will be of special
interest. The ability of end-users to adapt to these new technologies and
contribute to their installation, operation and maintenance costs will provide
a measure as to whether or not these systems are appropriate for the Egyptian
environment. Finally, the reactions of policy-makers within the GOE and the
rrivate sector will be sought as field test experience is gained.

Arnex Q and Section III.D. Supporting Analyses supply further information on

the information system which will be developed upon which detailed evaluations
will be designed and carried out.
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VI. SUB=-PROJECT ADMINISTRATION AND IMPLEMENTATION PLAN

A. Master Schedule

The master schedule for major sub-project element tasks, activities and
milestones is given in Figure VI-1. The time required to accomplish the
sub~project's goals and complete the tasks, described in Section C -
Sub-Project Elements, is estimated to be 60 months from the signing of
the Grant Agreement and the award of a Participating Agency Services
Agreement with NASA Lewis Research Center (NASA LERC) as the U.S. Project
Management organization.

The Ministry of Electricity has specifically requested the participation
of NASA LERC as the project management contractor for this project as the
only entity, both within U.S. Government and in the private sector, which
can bring objective, technical expertise to bear upon the project and, at
the same time, provide project continuity. The GOE is keen to work with
an agency of NASA's stature and expertise. It is our considered opinion
that NASA Lewils Research Center has the qualified personnel who have
shown themselves capable of working closely with the Egyptians and could
serve to upgrade Egyptian capability in this field by transferring the
NASA management style. NASA LERC has shown outstanding ability to assist
in the implementation of other AID projects, especially in the area of
project management in Tunisia and Upper Volta.

Because the Mission does not have a renewables expert resident in Cairo,
(although a Mission engineer has been collaborating with the S&T office
on this sub-project) it was determined that another U.S. Government
agency could most appropriately provide a full time source of technical
expertise to assist the Mission with the coordination and management of a
large number of sub-contractors. As another federal agency, NASA is
prepared to perform the tasks outlined in this Section and has the
experience which the Mission and the GOE require. Although this
coordination function could conceivably be carried out in the private
sector, most perspective contractors have management experience,
experience in renewables, or experience with large multi-faceted
projects, but not all three. The coordination role assigned to NASA
relative to the entire project 1s one which the GOE and the Mission
believe should stay within the U.S. Government. In addition, AID/W's
Office of Energy will continue to support the Mission during project
implementation, providing technical assistance as necessary. NASA has
experience and in-depth familiarity with national and international
standards, developments, practices and procedures for the design,
manufacture and testing of renewable energy technologies as well as a
proven capability to act as contract administrator during implementation
of the project while following U.S. Government procedures for contracting.

In particular, the Supporting Analyses and New Initiatives project
elements are best entrusted to another U.S. Agency since no particular
technology would be recommended by them with a profit motive in mind.
The plethora of vendors of renewable energy technologies in Egypt has
reached a level where it 1s deemed necessary that NASA, as the agency
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=zhat has had the primary role in developing and advancing R E
t=-chnologies, be invcived in evaluating the appropriateness of such
cechnologies for application in Egypt.

NASA LERC will work very closely with the host country implementing
agency QHREA to facilitate technology transfer and management training
such that the New Initiatives may be implemented with maximum lead
responsibility by the host country and minimum assistance from NASA.

QHREA has been given authority for implementation of all Egyptian
ranewable energy projccts (See Anmex P). Its current activity includes
both study znd site agsessment, and the implementation, test and
documentation of rerewable energy projects with other Egyptian entities
snd foreign conors. The QHREA has supported study and analytical tasks
svch as the USAID Mitre study; the McDonnell Douglas Corporation site
study for central power towers; and the pre-feasibility study with EEC
for the establishment of EREDO. It 13 also lending technical assistance
and other support to the American University in Cairo's desert
development project in Sadat City.

Anong their hardware activities is the procurement and test of 1000 solar
het water systems. Collector thermal testing to the ASHRAE Standard is
accomplished on a routine basis. International cooperative programs
involve a solar cold storage unit and solar desalinization plant with
France, and a German cooperative project for 10 kw photovoltaics to be
used in a variety of applications (see Annex L for detailed activities
with other donors).

NASA will be responsible for coordinating all U.S. sub-project inputs,
including furnishing all technical services required to successfully
implement the Supporting Analyses, Fileld Tests and Training activities
described in the Project Paper and further defined in the Project
Implementation Plan. These functions shall include:

A. Assembly of the necessary work force and securing of the
services of solar energy experts in the fields of photovoltaics,
wind, solar industrial process heat, solar Rankine cycle, and
solar desalination for determining and developing the detailed,
site— specific technical specifications required for procurement
for all approved field tests.

B. Development and submission to USAID and GOE for review and
approval of a detailed Project Implementation Plan which will
include updated technical schedular and resource requirements
(based on the detailed technical sgpecifications developed for
the procurement documents) as well as detailed definition of the
functional and specific roles and responsibilities of all
participating parties, including interfacing, approval, and
other procedures regarding the implementation activities for
achieving the sub-project purpose.

c. Provision of the necessary solar technology oversighi to emnsure
that correct design principles and engineering practices are
followed in the implementation of all selected project field tests,

~

7
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Responsiblity, in full collaboration with QHREA, for the
procurement of all equipment and services from U.S. sources
required for the approved field tests. Procurement functions.
for which NASA will be responsible will include:

1. Preparation of the technical package defining the system(s).

2. Issuance of requests for proposals.
3. Conducting bidders' conferences as necessary.

4. Performance of technical evaluation of proposals and award
of contracts through competitive procurements, following
USAID contracting guidelines.

5. Conducting debriefings of unsuccessful bidders as required.

6. Monitoring sub~contractors' performance including system
design reviews/approvals, technical direction of
sub-contractors' work, and adherence to technical
milestones and cost schedules.

Provision of general technical and management assistance to the
host country for all sub-project activities (e.g., New
Initiatives Task) for which the host country has lead
responsibility as defined in the Implementation Plan.

Coordination and management of Sub-project resources from the
planning stage through project completion in accordance with
USAID financial management requirements.

Provision for the training of host country personnel in contract
and project management techniques, including technical
assistance in the preparation of specifications and procurement
documents for all host country contracting in accordance with
AID regulations.

Preparation of monthly status reports which includes a brief
description of the technical progress during the reporting
period along with a schedular and financial summary. Provide
Qattara and USAID with copies of all reports and studies
conducted by sub-contractors funded under the project. Provide
to Qattara and USAID timely trip reports covering NASA personnel
and its sub-contractors.

1
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Major milestones and activities include:

o Completing detailed site surveys and acquiring technical data
and information required for the preparation of design
specifications for the fileld tests and detailed Implementation
Plans. The time required for these tasks depends on the
specific field test, varying from approximately one month for
the small field tests, e.g., photovoltalc—powered irrigation
systems, to six months for the more complex field tests. (In
some Iinstances instrumentation systems will be installed and
data collected and analyzed over longer periods. These tasks
will be performed under the Supporting Analyses element.)

o Preparation of detailed Implementation Plans and Annual
Operating Plans, the preparation of Requests for Proposals, the
evaluation and selection of sub-contractors and the negotiation
and award of sub-contracts for the field tests.

o Detailed field test design, assembly, testing of sub-systems and
components (1f required), shipping, installation, operations
training, and check-out. Again, the time required for the tasks
depends on each fileld test. Installation of the first systems
is scheduled for the first quarter of year 2; all field tests
should be installed by the first quarter of year 3.

o Supporting Analyses, Training and New Initiatives tasks phased
to complement the Field Tests.

o Approximately two-year period of field testing operations.
o Completion of all sub-project tasks with final reporting and
evaluation.

An order of priority of field test installation should not be necessary
as installation will be determined by the varying lengths of time to
manufacture the equipment for the field tests. The joint QHREA-NASA RFP
development and bid reviews will, however, provide a forum for ordering
installation activities should that become necessary. Moreover, due to
the number of sub-contractors, field test entities and QHREA personnel to
be involved in this sub-project, 1t 1is anticipated that installation
activities will be proceding at various sites concurrently without
confronting personnel constraints.

The Renewable Energy Field Testing sub-project is involved not only with
a number of solar technologies and applications but also with a large set
of diverse activities and tasks. The successful implementation of the
sub-project will depend directly on the effectiveness of the management
organization and participants. Training for the Egyptian counterparts as
described In I1.C.5, will serve to upgrade GOE personnel and field test
participant management skills as well as provide technical on-the-job
training.
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3. Management Structure and Roles and Responsibilities of
>ar1cipants

~-1& management stmucture asaumed for this suib-project is based on: 1)
t% Ccreation of a NASA coordinator and GOE project manager and field test
site managers who are the focal points of management responsibility for
tne condact of their assigned tasks; 2) centralized planning and control
w.:ich is exerted by the project manager and the other organizations; 3)
decentralized project exeaitive, i.e., mich of the work will be performed
atiide each of the aub~project and site managers' organizations by
others who are aitside the direct administrative aithority of the
a:b-project and site rmanagers, hit who take direction from the managers.
The NASA coordination and technical assistance role is based on the
philosophy of providing direct, hut ordered, assistance to the GOE and
private sector, while integrating the technical and managerial competence
of U.S. and GOE agencies, indistries and organizations.

~ne proposed project management stnucture is shown in Fiqure VI-2.
“23ID/Cairo's Science and Technology (S&T) Office will manage the
»oy32ct, providing policy and technical qiidance and information
~c1cerning the other sib-projects and other relevant USAID activities.
NASA LERC will be responsible to QHREA's project manager and, in a
~2llaborative manner, provide the technical inpits to the sib-project.
QHRFA will be fiilly responsible for coordinating all field test entity
activities, including site preparation for installation of eaq ipment,
tuman and financial resairces for that installation, agreements with
those entities for establishing a system for carefiil monitoring and data
collection once the systems are installed. QHREA will be responsible for
coordination with local participating ministries, governorate offices,
companies, universities and CARE where applicable.

Technical assistance will be provided thraigh a PASA with NASA LERC who
will coordinate U.S. inpts including goods and technical services.
QHREA will be responsible for implementing host caintry activities with
technical assistance and suipport aupplied by NASA and its

- »-contractors. For sab-project tasks involving U.S. sib-contractors,
", 3A will have final responsibility, as the contracting agent, however,
CT=FA will assist and support these tasks in a fully collaborative mode.

“.¢re will be a QHREA project manager and assistant project manager as
2]l as faur site managers. These site managers will be responsible fecr
wjlstic aupport, acqiisition of site sirvey data, liaison and
-oordination, installation support, and the management of operations and
maintenance for each field test. Technical assistance, eqi ipment, and
cervices sipplied by NASA and its sub—contractors will be defined in the
Project Implementation Plan. Once New Initiatives begin, additional site
managers will be added: one the first year, an additional one the second
vear and three for years three thraugh five.
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The design, assembly, sub-system and component testing, shipping, and
installation for the majority of the field tests will be the final
responsibility of U.S. sub-contractors selected and awarded through
competitive procurements by NASA in collaboration with the GOE project
manager. Once fileld test installation requirements have been
established, it will be the responsibility of QHREA to mobilize their
resources and those of the cooperating field test participants to work
with the U.S. sub-contractors toward expeditious site preparation and
installation of equipment. These same sub=-contractors will also provide
training and operations and maintenance support for the GOE site
managers. In particular, the sub-contractors will work closely with
field test participants on collecting and analyzing data so that the
tasks described in Section III.D. Supporting Analyses can be carried out
on a continuing basis. Indigenous goods and labor will be used wherever
technically and financially feasible.

The GOE project managers and their supporting offices and organizations
with NASA assistance will manage and conduct the Analyses, Training, and
New Initiatives tasks as described in Section III - Sub-Project Elements.

A formal reporting and information and control system will be established
in accordance with AID requirements, the evaluation plan, and NASA and
QHREA needs. The system will summarize technical, managerial, and
financial status, problems, and prospects compared to approved
implementation and annual operating plans. In addition to the formal
written system of reporting, a series of regular, formal meetings between
USAID/Cairo, NASA and QHREA Project Managers will be scheduled. Finally,
NASA and the GOE project managers will institute their own formal and
informal means of maintaining a constant and open flow of communications
once field site protocols have been finalized between QHREA and field
site participants. (See Annex K for sample site protocol.).

C. Contracting Procedures

AID contracting procedures and regulations will be followed by NASA and
the GOE when awarding contracts. Proper controls and assurance as
required by the USAID Project Manager, GOE Project Manager and NASA will
be implemented prior to issuance of contracts. These controls and
assurances will be documented in the Implementation Plan.

Negotiated procurements %¥ill be conducted under competitive procedures to
the extent practicable. Noncompetitive procurements will require formal
and complete justification for selection. AID guidelines regarding
contract preparation, the extent and clarity of request—for-proposal
instructions, and source evaluations and selection processes will be
followed with GOE collaboration throughout. When appropriate, the source
evaluation and selection process will be conducted in accordance with
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formal Sairce Evaluation Board (SEB) procedires. The New Initiatives
will be host caintry contracts, which after QHREA participation in
initial field tests, shaild require minimal U.S. technical assistance.
After careful review by the Mission, in collaboration with QHREA, it was
determined that an AID direct contract was preferable to a host caintry
contract in the initial stages of project implementation. QHREA will
receive on-the-job training as stated above, so that they will be
prepared to take on the contracting role for the New Initiatives.

VII. FINANCIAL PLAN AND RESOURCE REQUIREMENTS

The total cost for the Renewable Energy Field Testing sib-project is
estimated to be $28.5 million. The AID contrihition totals $24.1
million, $4.8 of which will be in local airrency. The GOE contrihition
is approximately $4.4 million Egyptian Paund eqiivalent. The sib-project
will be incrementally finded; $4.0 million in FY 82 and $20.1 million in
FY 83. It is anticipated that the sib-contracts for the field tests will
be awarded diring FY 83. Table VII-l provides a summary of the cost
estimates for each of the project's elements. An amount of $220,000 is
set up as a special line item in the project budget to finance the
external evaluations. Also shown is 10 percent contingency fiind based on
considerations of uncertainties and risks associated with a project of
this type. Inflation is added at a nominal rate of 12% compainded for
U.S. as well as Egyptian costs. The detail costing for the field test,
aipporting analyses, training, new initiatives and project management
elements of the aib-project, are shown in Annex E of this paper.

A PASA will be negotiated with NASA, who will have project coordination
responsibility including all sib—contracting for field tests, training
and sipporting analyses. In addition, NASA will sipply technical
assistance as necessary to QHREA for the design and development of the
New Initiatives. However, the New Initiatives will be contracted by
QHREA under host coauntry contracts. A total of approximately $20 million
will be put into the PASA to fund the above-mentioned activities, except
New Initiatives. The overwhelming (92%) majority of those contracts will
be sib-contracted to the U.S. private sector.

Field tests acoaunt for the major portion of the Project's cost - an
estimated $12.47 million, based on preliminary conceptual designs of each
field test. Field test cost estimates incluide engineering design,
eqiipment, testing in the U.S. (if required), shipping, training, mamal
development, installation, check-ait, and operations and maintenance
aipport for approximately two years. (Costs for site airveys,
preparation of specifications, preparation of technical packages for
competitive requests for proposals, proposal evaliation, etc. are
inclided in Project Management costs.) Costs for each field test (less
the assamed inflation and contingency rate) are docimented in Annex B.

GOE costs are based on estimates of work breakdown task reqiirements for
project implementation. In the field tests, e.g., the GOE will share
approximately 50 percent of the installation costs and assume primary
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285 70 355
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1,633 350 1,983
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650 185 835
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200 200
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2,928 969 3,897
1,472 1,820
4,400 5,717
19,322 4,796 24,118
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685 225 910
388 127 515
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responsibility for the field test participant contrihitions to
installation, operation and maintenance of the systems. Field test
management costs are included in GOE's contrihition to Project
Management. The GOE contrihitions will also cover in-kind support in the
form of salaries, facilities, training and logistic support.

Field test participants have agreed to pay a portion of equipment
improvement (other than the solar eqiipment), and miilding modification
costs; however, as no resairce commitment other than for installation and
technical monitoring caild be made by those entities before AID project
approval, all finds necessary for these items have been included in the
AID contrihition shaild those contrilutions be delayed. The renewable
energy technologies will be granted to the participating entities.
QHREA, with NASA and sub-contractor assistance, will be responsible for
the successful performance of these systems until the end of the
project. Training will be provided, so that participants will take over
the operation and maintenance of these systems after the project has
ended. Back-up systems have been provided for where continiais system
operation is essential. QHREA will be responsible for providing any
additional assistance to the field tests after USAID participation has
ended.

The estimated sub-project costs by year in thaisands of U.S. dollars are
aipplied in Table VII-2.

AID costs are expected to be in U.S. dollars except for:
o] International travel and per diem by consiltants;

o] Iocal installation, on-the-job training and other costs
associated with the field tests;

o Training activities: local costs for conaultants, mainly for
seminars condicted in Egypt; and

o] Sipply of a locally-proaired trailer-type facility for the Cold
Storage field tests.,
For GOE, all financing will be in local airrency.

It shai1ld be noted that NASA Project Management cost estimates are based
on the asaumption of a U.S. federal agency accepting that role, where
only costs for direct labor, travel, and NASA aupport charges are
obligated. In accordance with FMM 9090, "Giidelines Applicable to
Reimhirsable Agreements," Agency overhead and depreciation are not
included. 1If a private contractor were selected for U.S. Project
Management functions, it is estimated that U.S. Project Management costs
walld increase from $2.4 million to abait $3.8 million. In such case,
the sib-project will be amended to provide additional Project Management

funds.

Note: All fiqures provided in the narrative inclide contingency and
inflation.

“14



TABLE VII-2 SUMMARY DISBURSEMENT SCHFDU: .l uY FY
R in U§ § 00C
FY 82 FY 83 FY B4 I; 85 86 ALL
AID x I X 1l I 2.} Y 1 n e I 2.1 1= I 2.8 Lc T
1. Field Teats 60 - 60 6,231 65 6,196 1,863 1,017 2,880 675 176 1,451 238 127 365 9,067 1,985 11,052
11. Supporting Analyaes 935 198 1,133 284 51 335 181 1 214 155 30 185 25 h) 28 1,580 315 1,895
11T, Tratning 130 3 167 130 3 167 130 3 167 130 37 167 130 1Y) 167 650 185 835
IV, \New Initiativea - - - 500 100 600 500 100 600 500 100 600 165 35 200 1,665 315 2,000
V. Project Management 491 188 679 466 1¢8 634 376 119 495 214 86 300 213 98 5} 8 1,760 659 2,419
vl. Evaluation - = - - = = 100 = 100 = et d 100 = 100 200 byl ...200
~— Subtotal 1,616 423 2,039 7,611 421 8,032 3,150 1,306 4,456 1,674 1,029 2,703 871 300 1,1 16,922 3,479 18 401
VII. Inflation - - - 914 50 964 162 327 1,089 669 412 1,081 583 180 7163 2,928 969 1,897
VIII.Contingency 162 42 204 761 42 803 305 131 436 167 103 210 1 30 10?7 1,472 348 1,820
Subtotal 162 42 204 1,675 92 1,767 1,067 458 1,525 836 513 1,351 660 210 a70 4,400 1,317 5.7
TOTAL AID 1,778 465 2,243 9,286 513 9,799 4,217 1,764 5,981 2,510 1,544 4,054 1,531  S10 2,041 19,322 4,796 24,118
GOE
1. Fleld Teats - - - - 15 15 - 970 970 - 222 222 - 211 211 - 1,418 1,418
11. Supporting Analyses - 31 b) - 51 51 - 51 36 - 36 36 k) 1 31 - 205 205
1T1. Training - 15 18 - 15 15 - 15 15 - 15 15 15 15 - 15 15
IV, Nev Inftistive- - - - - 100 100 - 200 200 - 150 150 - 100 100 - 550 550
V. Project Hansgement -~ 158 158 - 164 164 - 176 176 - 176 176 - 166 166 - 840 BAO
VI. Evaluation - - - - = - - 10 10 - - - - 10 10 - 20 0
Subtotal - 224 224 - S 345 - 1,407 1,407 - 599 599 - 53 33 - 3,108 3,108
VII. Inflation - - - - 41 41 - 349 349 - 240 240 - 314 34 - 944 944
VIII.Contingency - 22 22 - 3 35 - 140 140 - 60 60 - 52 52 - 109 309
Subtotal - 22 22 - 7 76 - 489 489 - 300 300 - 366 366 - 1,253 1,253
TOTAL GOE - 246 246 - & 421 - 1,896 1,89 - 899 899 - 899 899 - 4,361 4,361
TOTAL PROJECTY 1,718 711 . 2,489 9,286 934 10,220 4,217 3, 660 1,877 2,510 2,443 4,953 1,531 1,409 2,940 19,322 9,157 28,479
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VIII. COVENANTS AND CONDITIONS

A. Conditions Precedent to Disbursement

1. First Disbursement

Prior to any disbursement or to the issuance of any commitment documents
under the Grant, the Cooperating Country shall, except as the parties may
otherwise agree in writing, furnish to AID in form and substance
satisfactory to AID:

a. A statement of the names and titles of the persons who

will act as the representatives of the Cooperating Country,
together with a specimen signature of each person specified
in such statement.

b. Such other information and documentation as AID may
reasonably request.

2. Additional Disbursement

Prior to any disbursement or to the issuance of any commitment documents
under the Grant for the long-term technical assistance contractor, the
Cooperating Country shall, except as the parties may otherwise agree in
writing, furnish to AID in form and substance satisfactory to AID, the
names of those persons who will be serving as Project and Assistant
Project Managers for project implementation.

B. Covenants

1. The Cooperating Country shall establish the organizational
and communication links necessary to coordinate project
activities and to exchange information among the participating
companies, universities, CARE and the concerned ministries.

2. The Cooperating Country shall take appropriate action to
establish and fund a mechanism by which QHREA may procure
sufficient personnel for each year of project activities
necessary for successful implementation of the project.
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EGYPTIAN PAPTICIFANTS

Egvptiar authoritice and orgenirations participating in the
of the Project Plan are listed below:

Gattare Hydro Renewable Energy Authority
-Eng. Abdel Latif Mabrouk, Deputy Chairman
-Dr. Anhar Hegarzi

Egyptian Electricity Authority
-Dr. Emad El Sharkawi, Deputy Chairman Technical Affairs
-Dr. Mahmoud Hegazi, Managing Director for Research

Ministry of Electricity and Enerqgy
-Dr. Talaat E]l Tablawi

Field Tests

Solar Water Heating for Milk Products Plant
-Mr. Moustafa Sobhy, Chairman
Misr Milk and Food Co.
Elameria, Cairo

Solar-Assisted Fruit Dehydration
-Agricultural Production Authority
Experiment Station, Giza

Solar Rankine Cold Storage System
~-Dr. Hamdy El1 Hakim, Governor of El Fayoum
~Mr. Husein Dawood, Asst. Secretary General
City of Fayoum

Solar Enerqgy and Heat Recovery for Poultry Processing
~Dr. Ezzat Abdel Hamid, General Manager
~Eng. Salah Elmahdy, Chairman
General Poultry Co.
Dokki, Cairo

Solar Energy and Heat Recovery for Textile Dyeing
-Mr. Ibrahim Ahd Menem Mahar
Bartex Textile Co.
Zagazig
Solar Water Heating for Metal Processing
-Eng. Fahmi Haidar, General Manager
Koldair Co-.
Cairo
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University of Assiut
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-Dr. A. Rasser, Governor of Mersa Matruh

Wind-Powered Reverse Osmosis Desalination System
-Mr. Mahmoud E1 Bagdadi, Director General of Electricity
Red Sea Governorate
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Red Sea Governoratce



ANNEX B

DETAILED DESCRIPTION OF PROPOSED FIELD TESTS

UNIT CONVERSIONS

Due to the many technologies involved in the 11 field tests proposed herein,
unit consistency was sacrificed for clarity. Fach technology has its own
unit of measurement which facilitates dincussions among individuals familiar
with the field. However, if the reader wishes to convert units the following
" should be useful:

1 ft2 = 9.29 x 1072 m2

1 gallon = 3.785 x 10~3 m3

1 ton = 9.07 x 102 kilograms (kg)

1 BTU = 2.93 x 10-4 kilowatt~hours (kw=hrs) = 1055 joules

1 Hp = 7.46 x 1071 xw

1 psi = 7.03 x 1072 kg/cm?

1 m3(water) = 264 gal
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£1.AR PROCESS HEAT APPLICATIONS

1., SOLAR WATER HEATING FOR MILK PRODUCTS PLANT
1.1 INTRODUCTION
Backgroqnd

The Misr Milk Company presently operates cight milk products plants in
Egypt, with large operations in Cairo, Alexandria and Upper Egypt. The Cairo
plant is the large~t co.pany operation, producing milk, yogurt, cheese, and
ice cream. The initial identification of the Cairo plant as a candidate for
application of solar industrial process heat technology was made by the
Qattara Depression Authority.

The plant uses hot water in its operations for sanitation, pasteurizing,
and as process water for mixing with powdered milk (rehydration) and
preparing yogurt. In addition, an incubator room for yogurt preparation
requires relatively low grade thermal energy to maintain a temperature of
42-45°c, Thus, the plant currently uses significant amounts of thermal
anergy in normal operations, B85 percent of which is provided by steam
gennarated in boilers fueled by Bunker C (No. 6) fuel oil. 1In addition, No. 2
fuel o0il is used in small, pressurized water cleaning units to heat the
cleaning water to approximately 70°c.

The Misr Milk Co. in Cairo was visited to discuss with plant management
and plant engincering personnel the possibility of a field test for solar
water heating. Nuring the second visit a tour of the plant was made
accompanied by the Chief Engineer of the plant. The process heat
applications which could utilize Solar Industrial Process Heat (SIPH)
technology were identified during these visits and are presented in Table 1.
In some cases, such as in systems where steam injection is now used,
conversion of process heat requirements to use of solar heated water would
require significant modification or replacement of existing equipment. Also,
according to plant personnel some operational aspects of steam usage are
deemed to be preferable to the use of hot water.

In a meeting with the Chairman of Misr Milk Co. it was revealed that the
company had previously installed solar hot water heating systems for three of
their milk collection centers. These systems were to produce hot water for
cleaning, which requires water that 1is at least 70°cC. According to the
Chairman, the design of these Egyptian-manufactured systems was apparently
inadequate to meet the energy requirements in the milk collection centers.

BEST AVAILABLE COPY



Summary Description

As indicated in Table 1, several potential applications of SIPH technology
exist at the Cairo plant. Two limitations, related to the rate of energy
consumption in the various processes, serve to limit these applications
First, the temperature at which the process heat is needed will constrain thé
use of solar energy from flat-plate collectors (commonly used for water
heating). secondly, the heat transfer coefficient for condensing steam is
much higher than that for hot water of a lower temperature, necessitating a
larger heat exchanger for use of hot water (more heat transfer surface area).
These constraints were used to rank the process heat requirements listed in
Table 1 in order of suitability for application of solar-heated water.

(1) .Yogurt Incubation - This heat requirement 1is relatively low
temperature (60-80°C) and a recirculating hot water system can be used in
conjunction with a fan coil for heating the air in the incubator room to
maintain the desired temperatures. This SIPH system can be used to displace
electricity, a high grade energy source, which is currently being used to heat
the room.

(2) Plant Cleaning -~ This heat requirement is also relatively 1low
temperature (70-80°C) and use of solar-heated water for cleaning could
displace essentially all of the No. 2 fuel o0il required at the plant.

(3) Milk Pasteurization - The temperature attained in pasteurization is
critical from a product quality standpoint. The temperature of the milk must
reach 70-90°C, so the water temperature must be at least 80°cC. In
addition, the temperature difference between entering and existing hot water
in the pasteurizing heat exchanger is relatively small, requiring the solar
heating system to maintain high water temperatures throughout the system,
resulting in high heat loss to the environment and low efficiencies of solar
collector operation.

(4) Miscellaneous - Uses Of steam in existing equipment, particularly
where it is desirable to have high heat transfer rates associated with steam
are not compatible with substitution of hot water. Therefore, due to the neeé
to either produce steam from a solar system or to replace existing equipment
these process heat needs are ranked as lowest priority for SIPH application. ,

Based on the above priority ranking, the Field Test will install a
flat-plate, solar water heating, storage delivery and control system which
will provide heat in the yogurt incubator room and hot water for use in
cleaning the plant and equipment in the Cairo plant of the Misr Milk Company.
1.2 APPLICATION DESCRIPTION

Objective

As in many industrial food processing applications, solar water heating at

the Misr Milk plant will demonstrate the economic use of solar energy to
supplant non-renewable fuels or utility-supplied electricity in heating

g(a
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. Required Current Normal. Approx, daily
Description temperature  Energy Source Operation Energy requirement
1. Plant cleaning: Water is 158-176°F  Mobile water - 16 unit hrs/  6.3x10% BTU (based

heated and used to clean and o
rinse equipment and facilities (70-80°C)

heating units,
direct fired by
No. 2 fuel oil

day (inter-
mittant usage
divided among

on 200 kg/day No.,2
fuel oil, 75%
water heater

multiple units) efficiency

2. Milk pasteurjzation: Milk is .. ._ )
heated to 70-90°C; 3 units are ,1707210°F
used, two using 42 psig (3gg/cm ) o
steam, one using 176 F (80°C) (80-100°C)
hot water

42 psig (3kg/cm2) 20-24 hrs/day

stcam
80°C hot water

24x10° BTU (based
on 500 tons/day
milk pasteurized,
80% regeneration

rate in pasteurize

3. Yogurt incubation: incgbatos 140-176°F
room‘ia maintained at 108 -113°F

Electricity

20-24 hrs/day

1x106 BTU (est.)

(42-45°C) (60-80°C)

4, Miscellaneous: 0

- Steam distribution losses 176-250°F
(80-120°C)

- Steam injection for yogurt
preparation § heating of
ice cream mixture

- Steam jacketed vessel for
cheese preparation

- Water heating using stcam/
water mixing

Plant steam

Intermittent

8.0x10% BTU (est.
as remainder of
steam generated

on use of 2200 1bs
No. 6 o0il/day)

Table 1. Industrial Process leat Requirements, MISR Milk Co., Cairo
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process water to temperatures below 100°cC. Sanitation in a food processing
plant is critical and strictly enforced by government agencies, as is the case
at the Misr Milk Co. Thus, a successful demonstration of SIPH technology to
provide hot water for plant clean-up could assist the plant in attaining
required sanitation standards, and could be replicated in almost any food

processing operation. Since, at present, food processing represents
approximately 30 percent of the industry in Egypt, the potential for
widespread adoption of the proposed SIPH technology is great. The use of

solar heated water for environmental control in the yogurt incubator room of
the plant will establish the feasibility of solar energy for space heating.
This application can easily be interfaced with the system for heating water
for plant clean-up. Thus, the versatility of a central solar water heating
system for multiple uses will be demonstrated.

Concept Description

The proposed Field Test will consist of the following components:

{1) Flat-plate solar collector array;

(2) Hot water storage tank;

(3) Recirculating water pump and associated piping;

(4) Control instrumentation;

(5) Central hot water pumping station with back-up steam heating system
to deliver hot water to hose stations installed around the plant (with water
piping); and

(6) Performance monitoring instrumentation.

The conceptual design is presented in Figure 1. This system will allow
common storage from which to supply hot water for both applications in the

plant, clean-up and heating of the incubator room.

Siting Information

The plant site is located in an industrial area of Cairo and there is
little land owned by the plant which is not presently in use or which is not
the site of new building construction. For this reason, the solar collector
array may have to be roof-mounted. The plant visit showed that there is no
single roof span which could provide the s8pace needed for the estimated
collector area of 15,000 ££2, However, the possibility of using several
separate roof areas exists which may be the only viable concept for siting the
collector array. The roof areas which were inspected are reinforced concrete
and appear suitable for the anticipated loading of a flat-plate collector
array with mounting structures, The solar access to the roof areas is
essentially unobstructed and orientation is not a problem. Two new buildings
are presently under construction which may provide additional options for
sites to install roof-mounted collectors.
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The site has access to major highways and major construction is ongoing,
indicating no problem with site access. The site 1is served by major
utilities, including electric, water and sewer,

System Technical Data and Design Specifications

A total thermal energy requirement of 7.3 x 10® Btu/day is derived from
the estimates presented in Table 1. It is estimated that the flat-plate
collector area required to meet this demand 1is approximately 15,000 ft2,
The collectors are proposed to be single-glazed, flat-plate collectors, with a
selective coating on the absorber surface. Collector efficiencies in Egypt
are expected to remain relatively high (approximately 40 percent depending on
the collector performance) due to the high ambient temperatures. No freeze
protection will be necessary at the Cairo site, but a purge system +to
dissipate collected energy when it 1is not needed will be necessary. The
sequence of operatlon will be to initially fill the water tank for clean-up,
using a level-controlled valve to automatically add water to maintain the
volume in the tank. Depending on the. schedule of plant clean-up operations,
the makeup water valve may be interlocked with the pump recirculating water
through the collectors to avoid adding unheated water to the tank during night
hours. The water from the tank will be recirculated through the collectors
and back to the tank, with pump control effected by a differential temperature
controller, measuring temperature of the stored hot water and the collector
array absorber surface. Hot water will be pumped from the storage tank on
demand with a steam heater installed in the water supply line for adding
additional heat when needed. The plant presently has two water storage tanks,
each with approximately a 24,000 gallon capacity. One of these may be used as
the hot water storage tank.

The proposed solar hot water heating system is one of straightforward
design. standard, commercially available components can be used with no
special provisions. One aspect of maintenance in the Cairo area is cleaning
the glazing of solar collectors reqularly, since the area is very dusty.
Consideration will be given to inclusion of an automatic washing system for
the collector glazing.

The actual detailed design parameters will have to be established based a
survey of plant operations during which process heat requirements (i.e, hot
water consumption during clean-up) are measured. Details for roof~-mounting or
ground-mounting of the collector arrays must also be finalized. Finally, a
determination of the required hot water storage capacity must be made, and the
suitability of using existing water storage tanks established.

Installation of the collector array will be under the guidance of the
manufacturer. The remainder of the equipment installation will be completed
by a plumbing and electrical contractor. Upon completion of the installation,
a performance test of various components and the system as a whole will be a
requirement for system acceptance.
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Monitoring and Evaluating Data Requirements

Since the primary pumposce of the Field Test is to establish the viability
¢t st technology in oa water heating application, adequate operational data
raust be collected to allow reliable performance evaluation. As a minimum, the
data collected should include:

(1) Site insolation, ambient temperature data;
(2) Temperatures at various points in the system;
(3) Auxiliary steam added; |
(4) Time during which energy is being supplied from the system;
(5) Collector e%ficiency; and ‘
(6) System efficiency.
1.3 IMPLEMENTATION REQUIREMENTS
Organizational Elements and Responsibilities

The Misr Milk Company Plant in Cairo has a qualified engineer and staff
which operate and maintain four boilers, a large refrigeration plant, and
extensive production equipment which incorporates pumps, heat exchangers, and
other electric and mechanical equipment. The company has installed solar hot
water systems in other locations, though these have not performed
satisfactorily. For this field test it is recommended that the proposed solar
equipment be designed and installed by U.S. contractors, with acceptance
testing as part of the installation contract. The proposed solar energy
system is relatively simple and uses equipment which is familiar to the plant
engineering personnel. Training of plant personnel in the system operation is
a necessity, and technical assistance in operation should be provided for at
least one year.

A comprehensive monitoring program to continually evaluate the Field Test
performance will be required over a period of at least two years after
equipment start-up. The Government of Egypt will assume the primary role,
either in performance monitoring or as the Project Engineer for the Field
Test. The system operating personnel employed by Misr Milk Co. will be
considered as the primary project participants after the system is put into
service. The viability of the Field Test depends on the successful operation
of the equipment and the cognizance of system performance by these operational
personnel. A reporting procedure (e.g., operation log) will be implemented
for plant personnel to give feedback to the Project Engineer.

Schedule

A schedule and recommended organizational structure in shown in Figure 2,
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FIELD TEST

TIME FOR PARTICIPATION (MONTIIS)

PARTICIPANT RESPONSIBILITY 3 [a]5]6]7]8] 9] 1o[11]12[13[1a[as]i6]17[i8 J19]z0[2122]23 [24]25]24
.Establish design T ﬂ
Design parameters A
Contractor : LComplete bid packag Procure- (Injtdl-|¢ OPERAT [ON
(U.S.) IIES|GN mént latign T o
L —

) .rProcure equipment
ég:::;i:;:on L Install equipment
(U.S.)
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1.4 FIELD TEST COST ESTIMATE

Design and Enginecering

Equipment

Shipping

Manual Development

Installation and Construction

Check-out and Start-up (3 months)

Operations and Maintenance Support (2 years)

TOTAL

$ 50,000
440,000
65,000
30,000
135,000
50,000
140,000

$ 910,000
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2. SOLAR-ASSISTED FRUIT DEHYDRATION

2.1 TINTRODUCTION

The Agricultural Production Authority operates numerous commercial nd
experimental farms throughout Egypt. In Giza, adjacent to the Caz
University campus, the Authority has facilities for cleaning, disinfectinro
drying and packaging a variety of fruits and vegetables. %

An initial concept proposed for utilization of solar enerqgy was a retrofit
system to heat air for an existing batch dryer. This concept was discarded
because of the condition and design of the existing system. The unit has been
operated for over fifty years. It uses a heavy-oil burner to heat air which
is sent single-pass through trays of raw fruits. There is no control on
either operating temperature or -air flow. The system can provide both
under-dried products and burned products at the same time. ’

A renewable energy demonstration program will provide both the solar
energy system and the basic fruit dryer. Commitment from the Authority is
shown by their willingness to provide modifications as required to existin
structures to accommodate the demonstration system. g

Although this particular system as configured may not have great potential
for replication the objective of this application is to demonstrate a system
in the agriculture area close to Cairo where a success will serve to
popularize the utilization of solar technology. This is of significance due
to the tremendous opportunities for agricultural drying applications
throughout Egypt.

2.2 APPLICATION DESCRIPTION

The proposed system will incorporate a dryer of conventional desi
capable of processing 10 tons/day of fruits into approximately 1.5 tons/day 22
dried product. The principal product will be dates; however, a variety of
fruits and vegetables may be processed as seasonal harvesting dictates. The
system is illustrated in Figure l. Trucks of loaded product trays enter one
end of the dryer and the system is closed and operated. As each truck's load
is completed drying, the truck is removed from the far end of the tunnel, and
a new one may be inserted at the beginning. Thus, the dryer preseA;s a
semi-continuous processing line with a capability of both long residence time
and variation of residence time with changes in product type.

sizing of the tunnel dryer is dependent on both the desired production
rate and the type of product. Different fruits and vegetables will have
different requirements for tray depth, drying temperature and residence time
Based on preliminary information, a 50 ft long tunnel dryer should meet th;
requirements of the Giza facility.

a4
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Tne fruit is dried by hot air recirculated through the truck trays. In
zowmmercially available dryers, the air may be heated either with steam coils
o: clean flue gases. A portion of the air is replaced continuously in order
to provide adequate moisture exhaust. Conventional design includes an exhaust
tir so that the system operates at a negative pressure, Dampers are manually
s+ "justed to control air exchanger rates.,

AN



Tunnel-type Fruit Dryer

Circulation

Flat-plate
Solar Air
Heater

(1,500 ft2)
Steam Coils

\\

Figure 1. SOLAR ASSISTED FRUIT DRYER
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The proposed use of solar energy is to provide preheating of the makeup
air to the system. This application contributes to a reduction in use of
conventional fuel while minimizing the operating temperature of the solar
collector array. It also assures that fluctuations in solar insolation will
nc- have a major direct effect on drying temperatures.

A direct air heating collector array will be used without an energy
storage system. This system offers lower capital cost than a water system,
and the lower collector officicncy normally encountered with air systems will
b compensated for by avoiding the use of a water-to-air heat exchanger,

The flow resistance through the collector will be greater than in a normal
inlet duct. For this recason, a forced draft system is wused through the
collector. The fan is sized so that the dryer itself operates at a negative
pressure as with conventional systems.

Both operating temperature and air makeup rate are process variables which.

may differ with product type and which will affect energy requirements. The
moisture content of the feedstock will also impact energy requirements. For
these reasons, total energy requirements for the system will be difficult to
project without a more detailed study. This will be performed by the
designer/manufacturer of the dryer.

The sizing of the solar collector array is determined by both the required
energy contribution and the allowable pressure drop at anticipated air makeup
rates. As a first approximation, a dryer of this size will require about 3000
cfm of makeup air. Commercia%ly available flat-plate air heaters recommend a
flow rate of about 2 cfm/ft? for a collector pressure drop of about 0.2
inghes of water. These figures suggest a collector area in the range of 1500
ft-.

A collector array of this size should be capable of providing peak preheat
temperatures in the range of 16-27°C above the ambient temperature with an
average energy contribution of about .70 to .75 MMBtu per day. For a
projected utilization of 260 days/year, the annual energy contribution will be
190 MMBtu.

Adequate space for the collector array or the dryer is not available in
the immediate vicinity of the existing fruit dryer. Since an entirely new
system is to be provigded, there is not necessarily a constraint to keep the
operations in the same buildings. Managerial personnel indicate that there
will be no problem modifying or constructing buildings as necessary, nor
obtaining land space in their complex.

2.3 TIMPLEMENTATION REQUIREMENTS
Figure 2 presents the organization and schedule for the field Test. The
staff of the Agricultural Production Authority should be fully capable, after

training of operating and maintaining the tunnel dryer and most of the solar
energy equipment. Support from a Project Engineer will be required in order

BEST AVAILABLE COPY
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to assure proper system performance and to monitor and evaluate its
operation. The facility staff will be relied upon to have the expertise to
evaluate the process performance of the dryer and to lend technical support
for alternative energy systems.

Pan.
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2.4 FIELD TEST COSTS ESTIMATE

Design and Engineering

Equipment

Manual Development

Shipping

Construction and Installation

Startup, Check-out and Training

Operations and Maintenance Support (2 yrs)

Total

Cost

$ 40,000
210,000
30,000
50,000
45,000
50,000
90,000

$515,000



B-18
SOLAR ENERGY AND HEAT RECOVERY FOR POULTRY PROCESSING

:.1 INTRODUCTION
Background

The General Poultry Company (GPC) of Egypt is the largest government-owned
poultry operation in the country, producing more than 100,000,000 broilers per

yvear. The company operates several poultry processing plants in Eqypt. The
proposed site for the Field Test is the GPC plant in Heliopolis. Discussions
concerning a possible rencwable energy project at the plant were held with the
General Manager and Cnairvman of GPC, as well as with plant personnel,

Process heat is supplied by steam in the Heliopolis plant, and the main
energy requirements are the poultry scalding and the by-products rendering.
1n additien, plant clean-up occasionally uses hot water provided by a portable
steam cleaner. Hot water at 65-700C at the scalder is needed to replace
water lost with the chickens and by evaporation. Present demands for scalder
makeup are about 6000-~7000 gallons/day (assuming a makeup rate of 0.33
quart/bird and an initial tank £fill of 2000 gallons). wWithin two vyears,
however, the plant will expand to twice the current capacity and the hot water
demand for scalding should increase proportionately. This hot water demand
and the additional hot water for clean-up are the suggested process heat
requirements which can be supplied by the proposed solar/waste heat recovery
system. Water at 170°C is required for by-product rendering and, therefore,
this operation is wunsuitable for solar applications utilizing flat-plate
collectors.

As with many food processing plants, the GPC plant operates a large
refrigeration plant which can provide large quantities of condenser heat for
applications such as water heating. The proposed Field Test will incorporate
both waste heat recovery from the plant's refrigeration condenser and solar
water heating using an array of flat-plate collectors.

Summary Description

The Field Test will be located at the GPC broiler processing plant in
Heliopolis. The plant presently processes 40,000-50,000 chickens/day over an
2-9 hour period. The application will use a flat-plate solar array, in
conjunction with a waste heat recovery system on the plant's refrigeration
system, to heat water to 70-80°C, store it, and supply hot water to the
poultry scalding operation and the plant clean-up operation. The system will
be sized to provide the hot water needed by the expanded plant capacity
(approximately twice current production rates), since this expansion is
scheduled to be completed in 1983.

BEST AVAILABLE COPY
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3.2 APPLICATION DESCRIPTION

Objective

The objective is to establish the concepts of both solar energy and waste
heat recovery for use in industrial process water heating. The concept can
have a wide applicability in Eqypt's food processing plants (which make up
about 30% of the country's industry) where refrigeration and hot water needs
usually occur concurrently. In addition, the Field Test is to determine the
economic viability of wusing energy conservation in conjunction with solar
energy technology. '

Concept Description

~ The use of waste heat recovery in poultry processing plants for heating

process water has been demonstrated to be a cost-effective means of energy
conservation in the U.S. through DCE-sponsored research projects. However, in
Eqypt the poultry processing plants operate somewhat differently in that the
poultry scalder is not overflowed (a waste heat source in U.S. plants) and the
scalder is operated at 65-70°C, compared to operation at 50-55°C in U.S.
plants. Another difference between Eqgyptian and U.S. plants is product
refrigeration. U.S. plants typically manufacture ice for packing processed
poultry, while Egyptian plants freeze their poultry. This fact affects the
type of refrigeration systems which are used - U.S. plants using ice often
employ single stage refrigeration (with high superheat), while Egyptian plants
use compound compression or two stage refrigeration (with lower refrigerant
condenser superheat temperatures). These differences, as well as the
dif ferent temperatures of the water supply, result in less waste heat recovery
potential in Eqyptian plants. An additional potential source of waste heat
that can be employed is heat recovery from the condenser of the rendering
cookers. This will be more thoroughly evaluated at the next stage of the
Field Test.

The proposed solar/waste heat recovery water heating system is presented
in schematic form in Figure 1. The sequence of operation of the system is as
follows:

(1) The hot water storage tank is filled with plant water which is
pre-heated by the waste heat recovery heat exchanger installed in the hot
ammonia gas line.

(2) Water from the storage tank is recirculated through the collector
array during daylight hours and heated to 70-80°C.

(3) As the processing plant starts up (in the early morning), stored hot
water is used to fill the poultry scalder (2500-3000 gallons per line).

(4) During processing, hot water is supplied to the scalder as required
by the level control. The pre-heated makeup water is added continuously.
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(5) After the processing is completed, plant clean~up requires hot water,
intermittently, as the hoses are used, for approximately one hour,

(6) The tank is filled to capacity (again with pre~heated makeup water)
after clean-up hours, solar energy is collected and added to the stored water.

The use of the heat of the refrigerant for pre-heating water to the
storage tank 1s appropriate because the temperature of the hot ammonia is not
expected to exceed 82°C, thus making this heat source one of lower
temperature than the solar collectors. The primary drawback to such an
arrangement is the fact that hot water is stored at the highest system
temperature. The tank must be well-insulated to compensate for this.

Siting Information

The site has access to major highways and rail service, with no -
perceptible problems in construction, operation
or maintenance access. The building has a roof which is, according to the
plant personnel, suitable for mounting solar collectors. However, some large
trees around the site may cause small shading problems and have to be
removed. The plant has electricity, water and sewer service provided by
public utilities. The fuel used for boilers and steam cleaning is No. 2 fuel
oil. The plant has the technical staff presently to operate and maintain
extensive mechanical, electrical and refrigeration equipment. There is no
problem with the resident capability to operate and maintain Egyptian poultry
industrial equipment and the proposed Field Test in Heliopolis would make an
excellent showcase for other poultry processing plants in Egypt.

System Technical Data and Design Specifications

Assuming that the water heating system capacity is sized for the expanded
plant capacity (i.e., twice existing capacity or approximately 100,000
birds/day), the required energy is 10 to 12 x 106 Btu/day. It is estimated
that 4 x 10%® Btu/day could be supplied by a waste heat recovery system on
the refrigeration plant. Thus, 8 x 106 Btu/day would be needed from the
solar collector array, or an estimated 16,000 ft2 of flat-plate collectors.
The storage tank volume should be a least 10,000 gallons and the tank should
be well-insulated. The storage tank must be designed to provide a measure of
thermal stratification since hot water will be drawn off while colder makeup
water is being added. An auxiliary steam heater should be installed in the
hot water supply 1line to provide additional heat, if necessary. Solar
collectors should be flat-plate, single glazed, with black chrome coating and
suitable for roof-mounting. All hot water piping should be insulated. The
heat recovery system in the hot ammonia line (between compressor discharge and
condenser) should be an indirect heat exchange system, with propylene glycol
(food grade} used in a shell and tube counterflow heat exchanger to heat water
with the recirculating propylene glycol. This type of system has proved to be
the most trouble-free system for this type of application.

o4
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The design of the system will carefully address the planned schedule of
operation to determine accurate design parameters. Since details of the plant
expansion were not finalized as of July, 1981, final equipment and operational
specifications must be obtained from GPC before commencing detailed design. A
contractor with experience in refrigeration or heat recovery systems as well
as with solar water heating systems will be retained. 1Installation should be
conducted in conjunction with the solar collector manufacturer and with the
local refrigeration service contractor. The waste heat recovery system should
be performance-tested separately from the solar system. In addition, the
whole system should be tested for performance, according to the planned
operation (i.e., hot water should be produced and withdrawn from the system
according to the anticipated plant enerqgy demand).

Monitoring and Evaluating Data Requirements

In order to establish the viability of the proposed system, the following
data should be collected with appropriate instrumentation:

(1) solar radiation (insolation)

(2) Collector efficiency )

(3) Temperatures at various points
(absorber, surface, inlet and outlet water to collectors, hot water
storage tank, water temperature at usage points, etc.)

(4) Thermal stratification in storage tank

(5) Total energy delivered by system

3.3 IMPLEMENTATION REQUIREMENTS

Figure 2 presents the organization and schedule for the Field Test. The
General Poultry Company plant personnel are vVery enthusiastic about the
project and the Chairman is capable of committing the plant resources
necessary to operate the system. As with all the industrial applications in
this project, a Project Engineer will closely observe and monitor the Field
Test. The success of operation will depend on the plant personnel and how
they are trained.
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3.4 FIELD TEST COST ESTIMATE

Design and Engineering

Equipment

Manual Development

Shipping

Construction and Installation
Check-out, Start-up and Trgining

Operation Support (2 years)

Total

$ 50,000
455, 000
30,000
30,000
140,000

50,000

185,000

$940, 000
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4. SOLAR ENERGY AND HEAT RECOVERY FOR TEXTILE DYEING

4.1 INTRODUCTION
Background

Based on data collected during a visit to the Bortex Textile Company
facilities in Zagazig, Governorate of sharqiya, preheating of water for the
dyeing operations was identified as an appropriate application for a field
test of solar industrial process heat (SIPH). Favorable factors which exist
for this application include:

1. Moderate plant size
2. High proporation of thermal energy need of the plant is in the dyeing
-~ operations

3. Moderate end-use temperature (less than 100°C)
4. Moderate energy usage

5. Existing plant technical staff

6. Interest on the part of plant management

4.2 APPLICATION DESCRIPTION

The objective of the proposed system is to provide an improved method for
heating of water for dyeing of textile fabrics. The concept proposed is
similar to SIPH systems employed in the U.S. and includes solar energy for
heating, recovery of heat from waste streams and continued use of conventional
fuels. Basic conservation measures will also be taken and an integrated
system approach is recommended for water heating. In current operations, cold
water and chemicals are loaded into the dye beck which holds approximately
1.25 m3. The fabric is introduced in a continuous loop which is draped over
a horizontal drive roll that provides agitation. The dye bath is heated by
direct sparging of low pressure steam at the bottom of the vessel. Process
temperatures of 100°C are used for some process cycles while others (rinses)
use cold or warm water. The becks are open to the atmosphere and there
appears to be considerable energy loss with the water vapor emitted to the
atmosphere.

There are several opportunities evident for energy conservation. Some may
be implemented immediately while others require further evaluation as to the
effect on product quality. The following represent some of the conservation
opportunities:

1. Enclosing the dye becks

2. Closed steam loop for heating (condensate recovery)
3. Low temperature dyeing

4. "Bump-and-run" temperature control

In addition to these conservation measures, waste heat recovery techniques
may be implemented through reuse of dye baths or heat transfer from waste
water to incoming water. All of these conservation and heat recovery
techniques have been demonstrated at plants in the United States and several
should be applicable to the Bortex processes.

8
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The system recommended for the Bortex dye house is a combination of waste
heat recovery and solar energy utilizations. A schematic of the system
concept is presented in Figure 1. Waste water from the dye beck is segregated
according to temperature. Hot water is passed through a lint removal system
to a waste water pit. This water is pumped through a heat exchanger where it
warms the incoming water flowing to a warm water storage tank. Both the waste
water pump and the cold water inlet valve are controlled by a float in the
storage tank. '

Water in the tank is recirculated through an array of flat-plate solar
collectors to boost the water temperature. Water from the storage tank is
pumped through an auxiliary water heater to provide the desired temperature.
This auxiliary heater may use steam (as shown) or be a fired unit.

Through use of this system, water may be pre-heated to any desired
temperature before being introduced to the beck. This will decrease energy

loss by improving processing time and minimizing losses in steam sparging.

System Sizing and Projected Performance

The proposed heat recovery system will provide pre-heating of the 15
m3/hr flow of water from 25°C. This energy recovery will save about 1.96
x 106 Btu/hr.

For a design temperature of 70°C leaving the hot water storage tank, a
collector array size of approximately 14,000 ft2 is warranted. This array
will provide adequate heating for an average of more than twelve hours of
operation per day. For nighttime operation, after stored energy is depleted,
and for days with inadequate insolation, the heating regquirements will be
provided by the booster heater.

The combined heat recovery/solar energy system will have the capability of
providing over 16,000 MMBtu/year assuming 24 hour operation six days a week.
Actual energy contributions will depend greatly on the plant's operation
schedule and the utilization of the system.

4.3 IMPLEMENTATION REQUIREMENTS

Fiqure 2 presents the organization and schedule for the Field Test. The
staff of the Bortex Textile Company plan has the ability to operate and
maintain the conventional portions of the test system and, after training,
they should be able to provide the same services for the renewable energqgy
system. Support from a Project Engineer will be provided in order to assure
proper system performance and to monitor and evaluate its performance.
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4.4 FIELD TEST COST ESTIMATE

Design and Engineering

Equipment

Manual Development

Shipping

Construction and Installation

Check=~out, Start-up, and Training
Operations and Maintenance Support (2 yrs)

TOTAL

Cost

$ 50,000
424,000
30,000
30,000
100, 000
50,000

206, 000

$890, 000
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) . "LAR WATER HEATING FOR MITTAlL, PROCES STNG

.1 TNTRODUCTION

ime Koldair Company, located in Giza, manufactures water coolers, freezer
units, commercial air conditioning equipment and window unit air conditioners.
Metal parts for these products are chemically-treated in dipping tanks prior
to painting. Degreasing, phosphatizing, chrome dip, and one hot rinse
trratment operations require water at 70-80°C. Two new automatic production
machines are being installed which will provide continuous chemical treatment
and subsequent painting of metal parts for window units and water coolers.
The energy required Lo maintain the desired bath temperatures in the dip tanks
and also provide & forced air drying prior to painting for these two machines
is 4000 to 5000 1b :team/hr. This energy rate would be very high to supply by
a sclar gystem and there is not enough area to mount collectors for such a
capacity. However, a more reasonable use of solar is to heat the water which
is used to fill the tanks initially. The total water needs for such an
application are estimated to be about 30,000 gallons per day. However, during
detailed design it will be determined how often the tanks should be refilled.

If 30,000 gallons/day of hot water were needed, a solar water heating
system of some 50,000 ft2 and a storage tank would be necessary. This solar
energy system would be displacing No. 2 fuel o0il presently burned in the plant
boiler.

5.2 APPLICATION DESCRIPTION

The plant is large (3000 employees) and has some 200 engineers at the
site. A new, large expansion is under construction and will house some of the
equipment requiring hot water. The roof of this structure is a sawtooth
design, constructed from concrete, with the south-facing surfaces inclined
approximately 45°. This may be an ideal place to mount collectors. The
application must be further detailed to determine the quantity of hot water
that is needed.

5.3 IMPLEMENTATION REQUIREMENTS

The project is very large compared to the other candidate solar industrial
proccss heat applications. However, it is a good application from an economic
standpoint (relatively low temperatures required) and the engineering
resources at the site are exceptional. A solar system implemented at the
Koldair plant could provide a great deal of exposure for SIPH applications
from the engineering sector in Egypt, since the engineers at the site do a
significant amount of outside consulting.

BEST AVAILABLE COPY



5.4 FIELD TEST COST ESTIMATE

Cost
Design and Engineering $ 50,000

. (4
qulp?ent » : 1,245,000
Shipping 75,000
Manual Development . 30,000
Construction and Installation 325'000
Check-out, Start-up, and Training 50’000
Operation and Maintenance Support (2 yrs) 260'000
Total $2,035,000
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PHOTOVOLTAIC POWER APPLICATIONS

. PHOTOVOLTAIC-POWERED FISHERMEN SHELTER SYSTEMS

.
[

NTRODUCTION

Bac_kgroun_d_

A joint effort by the Ministry of Development and New Communities, the
Higli Dam Lake Develcopment Authority and CARE work is aimed at assisting
organized group efforts to secttle the High Dam Region by providing means to
ameliorate the difficult living conditions of the Region. The High Dam Lake
Region of Southern Egypt offers both great promises and challenges. The lake
is rich in fish and there is significant agricultural potential along its
shoreline- The fish harvest has risen from 12,000 metri¢ tons in 1974 to
30,500 metric tons in 1980 and is forecast at 85,000 metric tons in 19865.

Approximately 6000 fishermen now fishing the lake live under incredibly
harsh conditions. Individual fishermen may spend 6-10 months at a stretch on
the lake, with only short visits to their families, mainly in the Sohag and
Qena Governorates. The fishermen normally fish at night and repair boats and
knots, process their catch and rest during the day. Often, their only shelter
is their boats. Primitive shacks of reeds or stones offered little protection
from scorpions, vipers, Jjackals and hyenas. Their diets are deficient in
vitamins and micro-nutrients due to the absence of fruits and vegetables.
Health care is non-existent except for the incipient (once a month) delivery
system established by CARE. The men suffer from gastroenteritis, respiratory
problems, heat exhaustion, sun stroke and eye problens. Bilharzia infects
25-35% of the men.

In an effort to improve 1living conditions for the fishermen, 22
shelters/base camps will be constructed around the lake. These shelters will
be built along traditional Nubian architectural 1lines and will provide
sleeping quarters, kitchen, and sheltered work areas grouped around a
courtyard for 10 to 40 fishermen. A separate building will be constructed for
salting and drying fish. There will also be kitchen gardens {(up to 2 feddans)
and some sites will have wind-breaks and fruit trees.

The present program envisions an engine-driven water pump for potable and
irrigation water as the only appliance for the shelters. Experience at a few
of the sites already constructed has shown the engine-driven pump to be a
major impediment to water delivery because of fuel delivery problems and the
inability of the fishermen to cope with repairs and maintenance. Health
delivery is severely impeded by the inability to preserve medications in the
extreme heat of the region. There 1is, therefore, an urgent need at the
shelters for safe drinking water, adequate water for kitchen gardens and fruit
trees, a refrigerator for preserving medications and a modest amount of
lighting. Most importantly, these services should be provided by very
reliable appliances powered from a renewable energy source to obviate the need
for maintenance and fuel delivery.

BEST AVAILABLE COPY

\



B-33

The primary purpose in demonstrating PV systems here is to establish the
technical and social feasibility of remote systems. The economics of such
systems now are not good. However, there are other factors, difficult to
quantify, which should be considered. In light of the reality that there are
some locations, such as new settlements in the frontier governorates, where
the Government of Egypt is pushing for development, where the grid might never
be extended and diesel fuel is unavailable on a regular basis, there is no
altérnative. It may be in the not too distant future that PV-powered systems
for small amounts of electricity will make sense and be an economic option.
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6.2 APPLICAYION DESCRIPTION

"1,e field test o1 jphotovoltaic power systems and appliances for fishermen
shelters will consist of three separate power/loads systems located at three
dif ferent but representative shelter sites. These proposed renewable energy
applications will use one or two flat-plate photovoltaic arrays at each site
r¢ power a range of different things, possibly a small (100 liter)
refrigerator/freezer designed specifically for medication storage, up to three
low-voltage fluorescent lights, a water purifier and/or a water pump. The
water pump would be integrated into an automatic pumping/storage/delivery
system that would not require batteries for the pump motor and whiéh would use
subsurface irrigation for the kitchen garden and trees.

Objective

The objectivee of the proposed application 1s +to demonstrate the
feasibility of using stand-alone PV power systems and energy efficient loads
to supply the minimal basic services of small settlements in remote or
frontier regions in Fgypt where alternative conventional power sources are not
appropriate.

Concept Description

The proposed Fisherman Shelter PV/load System could consist of all or some
of the following or other applications pending detailed review of individual
site needs:

(1) A complete PV power system including the PV array,controls,
instrumentation, and energy storage.

(2) Water pump for potable (5 1litres/person/day), domestic wuses (20
liters/day/person), and irrigation (10 m3/feddan/day) water (i.e., kitchen
gardens up to one feddan in area).

{(3) Three each, 20-watt fluorescent light for common areas in the shelter.

(4) One each, refrigerator/freezer designed specifically for the storage
of medications and vaccines in high ambient temperature (43°C) environment.

(5) One each, water purifier to provide 5 litres/person/day of purified
potable water.

The specific loads may vary depending on the location and the requirements
for each shelter, e.g., only one refrigerator may be needed for a group of
shelters or two-way radio communication for emergency purposes may be
established.

The PV power system will be low-voltage to enhance personnel safety and
will be designed for unattended operation. The PV array and battery size will
vary to meet the needs of each site. All loads will be DC-powered to reduce
system cost and increase system reliability through the wuse of fewer
component s. The power/load system will also contain automatic instrumenta-
tion to allow U.S. and Egyptian technica. personnel to monitor and evaluate
system technical performance. Data will be recorded automatically on a
magnetic tape cassette which could be changed and forwarded to monitoring
personnel by the CARE medical team during their regular visits.
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The pump would be designed to operate automatically whenever the PV array
is generating sufficient power and may be located near the shelter or at the
intake in the lake. The intake line will be designed to float on the surface
of the lake or lay on the ground as the level of the lake varies with the time
of year. The pump intake will be designed to take in water below the surface
and above the bottom to avoid surface and bottom debris and contamination.

The pump will deliver all of its output to a water storage tank located
above the level of the kitchen garden and the shelter. The tank will be
designed such that a one to two day domestic water supply would constitute the
lower volume of the tank and irrigation water would flow through the upper
volume of the tank. Such an arrangement removes the need for practically all
pump controls. Additionally, it provides an opportunity for the design and
installation of a subsurface irrigation system that could operate unattended.
Figure 1 presents a schematic of the proposed PV system and associated loads.

The refrigerator/freezer (R/F) for medical supplies will he a chest-type
unit and will have a usable interior volume of approximately 100 litres which
will provide adequate space for medication storage. Such an R/F has been
developed for the U.S. Center for Disease Control and the Department of Energy
as a high performance unit.

Siting Information

Constructed and to-be-constructed shelter locaticons are shown in Fiqure 2.
Three sites will be identified by the High Dam Lake Development Authority,
Qattara, CARE, USAID. Sites will be selected on the basis of demonstrating
PV/load system use over the range of geographic conditions and shelter sizes
(i.e., small, medium, large).

In general, the shelters will be located 2-4 meters above the maximum pool
elevations of 182 m. Those sites on steep gradient shorelines will remain
close to the water's edge as the lake elevation varies between low pool
elevation and the 182 m maximum elevation, while others located on low
gradient shorelines may be several kilometers from the water's edge at 1low
pool elevation. There is ample room at the shelter sites for PV array siting,
and consideration may be given to locating the solar array over the shelter
courtyard to provide additional shade. The kitchen gardens will be located
close to the shelter areas, providing suitable soil is availahle. It is
anticipated that the gardens will not be more than 12 m above low pool
elevation.

System Technical Data and Design Specifications

The following data are developed for a shelter for 25 men and l1-feddan
garden:
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Figure 2

Shelter Locations
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(1) 'W.'v}‘.»‘-_1'”47»(41":]_11__i<r_w‘lrrwnAL_:_y
Irrigation, @ 10m3/feddan/day/x 1 feddan 10.000 m /d
Potable, @ 5 litres/person/day x 25 people .125 ﬁa/d
Domestic, @ 20 litres/person/day x 25 people .500 /4
(bathing, kitchen, fishing gear clean-up)
Totnl 10.675 m3/d
(2) Pump Energy, @ 80 Whr/m3 850 Whr/d
(3) Lighting Requirements, 3 fixtures
4 hr/day x 2 lamp/fixture x 21 w/lamp 520 Whr/d
(4) Refriperator/freezer, @ 43°C ambient 735 Whr/d
(5) Water Purifier, for 125 l/day 190 Whr/d
Total daily energy requirements 2295 Whr/a

(6) PV Array Size and Battery Capacity

PV array: B15 watts @ 28°C, fixed tilt 20°

Battery: 660 amp~hrs based on:

- 40 percent night R/F operation

- all lights at night

- 10 percent purifier at night

- 10 percent maximum daily depth-of-discharge (DOD) (June-August)
(This DOD yields a cycle life of 1400 cycles. Actual cycle life
would be longer due to shallower winter cycles)

(7) Controls
Maximum voltage regulator (shunt or switching type)
Low voltage cutout
Pump controls for daytime only pumping

The shelter PV/loads systems will be composed of proven off-the-shelf
hardware. Specific components of known design which have passed established
qualification tests will be specified. The first shelter system (separate
aystemas for water pumping and the other appliances as appropriate) shall
undergo a factory test of the complete system(s). Subsequent systems
components and subsystems will undergo individual factory test to assure
proper operation before shipment. Following installation and check-out, each
system at each site will be subjected to an acceptance test which will be
designed to demonstrate operational status of the system.
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trouble-shooting and repair
o Major trouble-shooting and repair

Monitoring and Evaluation Data Requirements

o PV system performance: generated energy

o Load system performance:
- m3/d water pumped
- hr/d refrigerator operation
- R/F temperature record
"= total load energy used

o Social and health benefits

fe) Maintenance, problem, failure records

IMPLEMENTATION REQUIREMENTS

Schedule

SOW Prep.

Procurement Cycle

Preliminary Design

CDR & Final Design

Procurement /Fabrication/Test

Ship (FOB-to-Site)
Install/Check-out/Accept. Test/Train

FIELD TEST COST ESTIMATES
(For 3 Sites)

Design & Engineering
Equipment

Shipping

Manuals

Construction & Installation
Check—~out/Start-up
Operation Support (2 yrs)

TOTAL

Training
o Train fishermen in system use and minor maintenance
o Train personnel in data tape acquisition and maintenance and minor

0 to 2 months

2 to 9

9 to 11

11 to 12

12 to 18

18 to 21

2]l to 22 #1 System
21.5 to 22.5 #2 System
22 to 23 #3 System

50,000
100,000
9,000
15,000
35,000
8,000
55,000

275,000
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/. PHOTOVOLTAIC-POWERED 1RRIGATION SYSTEMS

7.1 INTRODUCTION

Background

The advent of highly efficient battery-less photovoltaic-powered pump
systems specifically designed for 1low-lift applications complement Egypt's
ideal insolation profile and almost mandatory need for more efficient use of
irrigation water. Photovoltaic-powered pumps free additional land for
productive agriculture and, since they are portabhle, they can be utilized more
intensively.

7.2 APPLICATION DESCRIPTION

The need for irrigation and water pumping exists in many areas in Egypt.
All of the sites have not yet been identified. Since the low-head pumping
sites in Egypt are similar, however, a system will be designed for a standard
configuration with a range of water lift from 1.5 to 3.0 meter.

The irrigation system will consist of:

(1) A PV array

{2) Controls to provide daytime-only pumping (no electrical storage)

(3) A water pump optimized for low-head

(4) An appropriate water distribution system

(5) Instrumentation to measure PV system and pump performance

Objective

The objective is to evaluate the concept of small PV-powered low head
water pumping/irrigation systems for Egypt.

Concept Description

It is proposed to evaluate three systems for subsurface irrigation. The
pump set will be selected from commercially-available units for maximum
efficiency at 1.5 to 3 meter head for operation from canals, dug wells,
shallow tube wells, etc. The self-priming pump would be coupled to either a
permanent magnet or brushless DC motor to obtain high efficiency. The
designed pumping rate would be approximately 150 m3/day at 1.5 meter head or
75 m3/day at 3.0 meter head.

The water would be discharged into a holding tank. A subsurface
irrigation system consists of main distribution tubing from the holding tank
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and double wall tubing under the plant bed. The water is placed directly in
the root zone for the plant's use. Since subsurface irrigation requires about
one-third the water per crop as does flood type, three times as much land will
be irrigated by subsurface as by flood methods. Thus the pumping systems will
be capable of irrigating up to 15 feddans by subsurface. Since the pumping
system is portable, these land areas would not need to be contiguous, but
could represent various fields within a reasonable distance of each other.
The subsurface systems (hold tank, laterals, sublaterals, etc.) would be
designed for the specific field by the contractor in cooperation with the
Egyptian authorities. The hardware would be provided and installed by the
project contractor.

The PV array, pump and pump controls would be designed for unattended
operation with maximum array power utilization and minimum maintenance. To
reduce maintenance and system cost, the system would be designed for
battery-less operation. Since the need for irrigation is concurrent with good
insolation, the elimination of the battery causes only a minor loss of
available energy. To accomplish battery-less pump operation, the PV
array/pump controls would be designed to extract maximum power from the PV
array and deliver it to the pump motor at an operating voltage which will
obtain maximum output from the pump.

The PV pump system will also contain a minimum amount of automatic
instrumentation to allow U.S. and Egyptian technical personnel to monitor and
evaluate system technical performance. Data would be read daily by operating
personnel and recorded on appropriate data logs. These logs would be
forwarded to monitoring personnel for evaluation.

Schematics

A Dblock diagram showing the main components and operation is shown
schematically in Figure 1.
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Siting Information

Specific sites for these systems have not been identified; however, many
candidate sites exist in the Governorates of Assiut and Qena. Since the
low-head pumping situations in Egypt are relatively similar, the system design
will be for a standard system for a specific range of lift (1.5 - 3.0 m). The
water output will be a function of the lift and the insolation at each site,
thus the land area serviced will need to be sized appropriately. The array
will require a reasonably flat area (approximately 5 m?) with full sun
access. Thus, no major site preparation should be required for the PV array.
The pumps will be designed to float on the surface of the water, requiring
very little, if any, site preparation.

System Technical Data and Design Specifications

The following data are developed for irrigating (5-15 feddans) by the
subsurface method:

(1) Array size: 250 wp
(2) Water pumped: 150 m3/day @ 1.5m head
75 m3/day @ 3.0m head
(3) Controls: Maximum Power Controller
(4) Battery: None
(5) Irrigated Area:
15 feddans @ l.5m head
7.5 feddans @ 3m head

Design, Installation and Testing Requirements

o Low-head PV-powered pump systems are commercially available,
therefore no design effort is required
o Minimal installation is required
o Testing:
Factory test of full system
Final acceptance test following installation and check~out

Monitoring and Evaluation Data Requirements

In order to evaluate the performance of these systems, the following data
should be collected:

(1) Insolation (langley/day)

(2) System output: water pumped (m3/4)
(3) Head (m)

(4) Maintenance, problem, failure records

The basic system evaluation will be the value of the increased crop yields
versus the prorated cost of the system. Intermediate evaluation criteria will
include the amount of water pumped for the gquantity of insolation available
(Langley/day versus m3/day of pumped water).

Lo
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7. "YMPLEMENTATION PIL..:N

Organization

The detailed definition of roles and

responsibilities and the

ident:fication of QHREA and responsible Egyptian organizations (Ministries of
Araiculture and Irrigation) will be delineated upon project approval. The
University of Assiut will also be participating in all phases of this field
test. This project would tie in with the Mission's Water Use and Management
“rouject, providing useful information on solar-powered pumping.

Schedule

Purchase Req.

Proc. Cycle

Fab/Test

Ship.

Install/Check-out/Accept Test/Train

7.4 F1IELD TEST COST ESTIMATE

Subsurface Irrigation (3 sites)
Design and Engineering
Equipment
Shipping
Manuals
Construction/Installation/Check~out /Training
Operations and Maintenance (2 yrs)

TOTAL

BEST AVAILABLE COPY

Months after go-ahead

Cost

10,000
52,000
4,000
1,000
30,000
25,000

$132,000
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8. PHOTOVOLTAIC-POWERED REVERSE OSMOSIS DESALINATION SYSTEM

8.1 INTRODUCTION

Ba ckgmund

The Governorate of Mersa Matruh, consisting of the entire north coast of
Egypt west of Alexandria, needs fresh water for development. The largest city
in this region is Matruh. No fresh water supply exists in this region. Mersa
Matruh's fresh water requirement for the existing population is now in excess
of 2000 m3 per day. These needs are now partially met by two water trains
per week from BAlexandria, a small diameter water main from RAlexandria from
which the flow is very intermittent, a 3-inch brackish water main from the
village of E1 Kasr located 15 km west of Matruh, and some fresh water from a
seawater multistage flash 2000 ton/day desalination plant. The desalination
plant has been intermittently inoperative since its construction and is now
producing only 21 m3 per hour on about a half-time bhasis. A visit was made
to the desalination plant (see Figure 1) and the plant's problems were
discussed with the Plant Manager. The plant operated from 1973 through 1978
and was then shut down due to excessive corrosion and scaling. A firm was
hired in 1980 to assist in making the plant operational again. The first of
the four l1l2-stage flash units has been rebuilt and has been in operation since
April. Every week the unit must be shut down for two days to mechanically
remove about 1/8" salt scale. This operation was in progress during our
visit. The second and third units are expected to be on-line in August and
the fourth unit near the end of 198l.

A visit was made to El1 Kasr, the brackish water pumping and holding
station (see Figure 2) located on the coast 15-20 km west of Matruh. The
water wells are 4-6 meters in depth and located 1-1.5 km west and northwest of
El1 Kasr on the inland side of the sand dunes along the Mediterranean Sea. It
was stated that this brackish water contains about 12,000 PPM dissolved
solids. The electrical utility from Matruh (gas turbines and
diesel-generated, independent of the national grid) electrical power is
connected to a transformer station located at the pumping and holding station
in E1 Kasr supplying the energy for the brackish well and water line pumps to
Matruh. The transformer station steps down the 11 kV line voltage to three
phase, 380V power for El Kasr village and pump use. The brackish water pumped
to Matruh is used for washing and toilets and fresh water is trucked to E1
Kasr to supply the needs of about 4000 people of the village.
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Figure 1.

Figure 2.

Desalination Plant at Marsa Matruh

12,000 PPM Brackish Water Pumped
into Holding Tar'-s at El Kasr

BEST AVAILABLE COPY
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Summary Description

The field test is a reverse osmosis desalination pilot plant powered by a
photovoltaic system. Water desalination by reverse osmosis is the most
energy-efficient technique commercially available. Recent advances . in
membrane technology have been significant and very large (10,000 m3/day)
plants powered by conventional sources are in operation or are being
designed. In Egypt solar-powered reverse osmosis systems appear to be
attractive options for applications in the frontier governorates. The field
test will be of sufficient size to demonstrate the technical and economic
feasibility of the concept and to acquire operational and maintenance data
applicable to larger-sized systems. The modularity of reverse osmosis and
solar systems is an especially attractive characteristic and lends itself to
the proposed field test approach.

It is proposed that the field test be conducted near the center of the village
of E1 Kasr at an existing brackish water site. The system will produce
10—2Qm3/day of fresh water for the village. A 26 kwp PV system will supply
sufficient electrical energy on an annual basis to power the reverse osmosis
unit. During those daylight hours when the PV system output exceeds the
requirements of the reverse osmosis unit, the excess power will be fed into
the local grid. When the output of the PV system is insufficient to supply
the reverse osmosis unit, and when the fresh water storage tank is
suf ficiently low, the grid will supply power to the reverse osmosis unit (see
Figure 3). A buffer storage system to provide autonomous operation will be
considered in the detailed design of the system. Meters will be installed to
measure the power taken from the grid and supplied to the grid.

Alternative concepts employing other solar power systems will also be
investigated and compared with the PV system concept during the engineering
design phase of this field test. (See also Field Test Description 10. -
Wind-Powered Reverse Osmosis Desalination System).
8.2 APPLICATION DESCRIPTION

Objective

The primary objectives of this field test are to:

(1) Determine the technical feasibility of a stand alone PV power system
to desalinate brackish water in Egypt;

(2) Monitor the overall system efficiency;

(3) Provide hands-on operational and maintenance experience for Egyptian
personnel; and

(4) Evaluate the economics in an Egyptian context.

A secondary objective is to identify potential modifications to the system
which will optimize the system for replication in the Egyptian environment.

e
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Concept Desceription

A description and flow diagram of a reverse osmosis plant can be found in
10.2. The final specifications for this field test will be defined after
completion of detailed siting and engineering design studies. The major
components of this field test include:

(1) a 26kWp PV system.

(2) A 10 to 20 M3/day fresh water capacity reverse osmosis unit capable
of desalination of the approximately 12,000 PPM brackish water from the
holding tanks at El Kasr. The units will be shop-assembled at the factory
with both the pre-treatment and reverse osmosis systems skid-mounted for
transportation on a standard truck and for installation on a level concrete
slab such that piping connections can be made in less than a week.

(3) A fresh water storage tank.

(4) Piping from the brackish water holding tank to the pump located én a
part of the reverse osmosis unit.

(5) Brine discharge pipce to the Mediterranean or to an evaporation pond
(if that option is selected).

(6) Transformers, switches, meters and wiring connecting the desalination
electrical units from the 11 kV grid.

(7} A buffer storage system as reguired for operations and a degree of
autonomy .

A detailed engineering design study will be conducted during the first
phase of the field test to configure an optimum solar-powered desalination
system. Other solar and desalination technologies, e.qg., wind, solar thermal,
electrodialysis and solar-diesel hybrids, will be investigated to determine
the best technical system concepts, given actual solar energy resources and

input water quality data for specific site locations. Levelized costs per
cubic meter of potable water produced will be calculated as a criterion for
economic feasibility. Following a critical design review of candidate

concepts, an engineering design will be prepared for the field test.

It is anticipated that the activities and tasks associated with this field
test will be combined with those in the wind-powered desalination field test
(section 10) under one contract, competitively awarded to a U.S. engineering
corporation.

System Schematic

A typical schematic for the PV-powered reverse osmosis desalination system
is shown in Figure 3.



Siting Information

The reverse osmosis unit will be located next to the existing transformer
station which is adjacent to the brackish water holding tanks (Figure 4) in
the center of the village of El1 Xasr. El Kasr is located on the inland side
of the sand dunes along the Mediterranean Sea about 25 kms west of Matruh.
The PV system will be located inland of the sand dunes, directly west of the
existing brackish water pumping station at El Kasr (see foreground in Figure
5). The brine from the reverse osmosis unit will be pumped the 0.5 km north
to the sea for discharge or to a plastic-lined pond for evaporation.

System Technical Data and Design Specification

Figure 6 presents a typical plot layout and Figure 7 presents " technical
specifications for reversc osmosis nyastem denigned for seawater having 35,000
PPM total dissolved so0lids. The pressure will be reduced to accommodate the
12,000 PPM brackish water. Calculations to obtain data similar to those
presented will be made after a brackish water sample is obtained and analyzed.

A 10-20 xn3/day unit will weigh about 7 tons, is about 3.0 meters 1long,
2.0 meters wide, and 3.5 meters high. A reverse osmosis system flow diagram

is shown in Figqure 8.

Design, Development, Installation, and Testing Requirements

This PV-powered reverse osmosis system to produce fresh water from
brackish water uses low-risk, proven technology. The system would make full
use of the experience acquired in the U.S. from designing, maintaining, and
evaluating the system performance of PV units and production reverse osmosis
systems over the last four years. To maximize the reliability and reduce the
maintenance, the system will use proven hardware concepts. This will be one
of the first PV-powered reverse osmosis systems and, because operation will
ultimately be required with a minimum of detailed technical attention, the
implementation plan shown for the field test incorporates U.S. assembly,
check-out and testing of critical system elements. This will allow evaluation
and modification, if required, prior to shipment to Egypt.

Monitoring and Evaluation Data Requirements

The field test will incorporate instrumentation which will allow the
system efficiency (i.e., 1insolation energy available versus fresh water
output) to be determined. The instrumentation is expected to include sensors
to measure insolation, and temperature as well as a water meter and a
recorder. In addition, statements of equipment failures, if any, and/or
malfunctions will be logged.



8.3 IMPLEMENTATION REQUTREMENTS

the

e required activities to implement the project arn listed helow an? on
schedule in Figure 9.

(1)

(2)

(3)

(4)

(5)

Site selection, concentual design, gnd specifications

System design and engineering

Haraware procur~ment and manufacture

U.S. system critical element, installation, check-out and test

Disassembly, packing an? shipment

BEST AVAILABLE COPY
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Technical Specifications

} Capacity m'/day 15 30 . 45 120 240
| Concentration Seawater PPM 105 35.000
i Product Water PPM TDS 500
. Seswater Temperature °C 5
' Supplied Seawater m'/ day 545 109 165 437.7 8748
? Flow Rate Backwash Drain m'/ day 45 9 15 317 748
: Concentrated Bone m!/ day 35 70 105 280 560
[ R.0. Module Inlet Kg/cm? 56 56 56 3 56
’ Pressure Supphed Seawater Kg/em! -0.2 -02 -0.2 -0.2 -0.2
Product Water Discharge Kg/cm? 35 35 s 35 35
i FeCl (37%) Kg/day 28 5.5 9.1 4.1 48.1
: . NaOCi1{10%)} Kg/day 28 5.6 8.3 19 Q.7
Chgo'"':'mpm H,S0, 138%) Ko/ day = - a1 038 216
. HCI(I5%) Kg/day 28 56 - - -
NaHS0O, Kg/day 14 28 4.1 11.0 20
Power Consumption kWH/ day 1728 304.6 440 285 1,960
Seawater Pump kW 1.5 1.5 1.5 22 37
Back Wash Pump kw 37 5.5 n F74 30
! Booster Pump kw - - 15 1.5 37
EI:::' High Pressure Purmp kW 5.5 n 15 7 JIx2
Chemical Dosing Pumps w 0.235 0.235 0.210 0.210 0.235
! Cleaning Pump kw - - 7.8 1" 1"
Mxer kW - - 02 04 04
! R.0. Unit Ton 1.5 33 s
Sand Fiter Ton 19 k-
Weight Rack Unit Ton 6.1 9 ’ 83 04 08
Cleaning Unit Ton 0.5 08 1
Fitrate Tank Ton 0.2 0.4 1.8 45 9
Width mm 3.000 3.200 6,000 8.000 10,000
Piot Sxe Depth mm 1,700 2,000 6,600 6,500 7,500
Plant Height mm 2,400 2,600 3.500 5.500 7,500
Figure 7. Typical Reverse Osmosis
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Figure 8.

Reverse Osmosis Flow Diagram
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(6) Preparation of operational and training manuals
(7) Egyptian site work, construction and installation
(8) Check-out, start-up and training

(2) System operation, monitoring and evaluation

Qattara and the Governorate Ministries of Supply and Electricity for
Mersa Matruh will be  responsible for the site selection and preparation,
cystem operation, monitoring and ovaluation activities of the project, with
technical assistance from the U.S. contractor. A U.S. contractor, under the
di'rection of the U. S. Field Test Project Manager and working in cooperation
with Egyptian counterparts, shall be responsible for the the development of
system specifications suitable for the solicitation of bids for the
procurement, engineering design and instellation of all Project equipment.
The U. S. Project Manager, working in cooperation with the Ministries and
using outputs of the design activity, shall procure under AID regulations the
services of a U.S. contractor for the supply of the project hardware, U.S.
installation and test, packing, shipping, Egyptian installation and training.

The U.S. contractor shall also furnish and install the reverse osmosis
unit and instrumentation package. As part of the U.S. critical system element
test, the U.S. contractor shall, if the system does not meet specification,
modify and retest the hardware to specification before shipment. In addition,
the U.S. contractor shall prepare and furnish operational, maintenance, and
training manuals of sufficient detail that the operation and service of the
system can be accomplished by Egyptians.

The U. S. Project Manager, working in cooperation with the ministries,
shall direct the U.S. contractor in the installation of the field test. It is
expected that the U.S. contractor will select and subcontract to an Egyptian
contractor the site preparation, construction and foundation work. The U.S.
contractor shall be responsible for the successful check-out and start-up of
the system. He shall also train site personnel and staff members of the
ministries and an assigned site manager in the operation and maintenance of
the systen.

The U.S. contractor shall visit the installation periodically during a
two-year operations period for the purpose of ensuring that the system is in
good operating condition. The contractor and site manager shall perform
scheduled maintenance activities and effect system repairs, as required. The
site manager shall be responsible for the collection and evaluation of all
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ACTIVITY

YEARS BY QUARTER

1 234 )}1234(]1234]1234

1 2 3 4

(1) Site Selection, Conceptual
Design, and Specifications

(2) System Design and
Engineering

(3) Hardware Procurement and
Manufacture

(4) U. S, Site Work, Installation,
Checkout, and Test

(5) Disassembly, Packing,
and Shipment

1(6) Preparation of Operational

and Training Manuals

(7) Egyptian Site Work, Con-
struction and Installation

(8) Checkout, Startup, and
Training

[£$Vi${£

(9) System Operation, Monitoring,
and Evaluation

Figure 9. Schedule
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project data. The U. 5. TProject Manager, the ministries, and the site manager
shall prepare progress reports and a final report. This final report shall

present,

(1)
(2)
(3)

. (4)
regime;

(5)

as a minimum:

An itemized account of all project expenses;

The collected monitoring data;

Statements of equipment failures and malfunctions;

AR characterization of the site insolation, temperature, and wind

Recommendations as to the suitability of such systems for use in the

Egyptian context and,

(6)

Recommendations for modifications to the system which might improve

the system operation in the Egyptian environment.

8.4 FIELD TEST COST ESTIMATE

The ficld test cost is estimated to be $1,970,000. The major elements are
itemized bc¢low.

COSsT
System Design and Engineering $ 300,000
Equipment FOB Manufacturer 675,000
U.S. Site Work, Assembly, Installation, 50,000
and Test

Operation and Maintenance Manuals ' 50,000
Packing and Shipping 85,000
Egyptian Site Work and Installation 410,000
Check~out and Start-up (3 months) 100,000
System Operation, Monitoring and Evaluation (2 yrs) 300,000
TOTAL $1,970,000
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WIND POWER APPLICATIONS

9. VILLAGE WIND POWER SYSTEM
9.1 INTRODUCTION
Background

There are many outreach villages in Egypt which the Government of
Egypt (GOE) wishes to electrify. Unfortunately, the existing grid will not be
extended to many of these villages because of the distance involved and the

relatively small size of these villages. Renewable solar energy offers an
alternative to grid interconnects. Wind energy is judged to he a viable
source of electrical encrgy. A mignificant amount of wind data was made
available during the in-country visit. As a result, small wind energy

conversion systems (WECS) may supply a sufficient amount of electricity,
satisfying village needs.

An outreach village energy requirement was chosen to be about 50 kw
hr/day though a somewhat smaller energy requirement of 10 kw hr/day was also
examined.

The field test of wind energy conversion systems would be limited to
wind turbines of about 20 kw rated output (about 10 meter diameter blades).
Evaluation of these small systems, in the Egyptian environment, will hopefully
lead to replications and upgrading to meet the needs of many more Egyptian
outreach villages, both small and large.

Summary Description

The proposed field test is for a wind energy conversion system (WECS)
which would supply electrical energy to an outlying Egyptian village. The
Egyptian village chosen for the field test of the WECS would have the required
environmental and technical conditions judged beneficial to the field testing
and evaluation of Egyptian village power wind energy conversion systems. As
envisaged, the WECS will supply the total or a portion of the basic village
energy needs. A small diesel generator would be used as a back-up energy
source for the field test. The WECS application will be implemented through a
turnkey system from U.S. contractors. The GOE will furnish an electrical
distribution network in the village, prepare the site and participate in the
operation of the installed system. This direction is reflected in the project
methodology.

9.2 APPLICATION DESCRIPTION

Objectives

The objectives of the proposed WECS installation are to:

pr=s
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(1) Test and demonstrate the technical feasibility of stand alone,
vind-powered systocms in Eaypt;

(2) Monitor the overall system efficiencies;

(3) Provide actual operation and maintenance experience for stand alone
wind-povered systems;

(4) Evaluate the economics of stand alone, wind-powered systems in an
Egyptian context; and

{(5) Identify potential modifications to the stand alone system which
might better adapt the system to the Egyptian environment.

Concept Description

The application site of wind energy was not 1identified Auring the
in-country visit. However, many sites were judged to exist in Egypt. Data
which would have permitted a specific WECS to be designed were not available
and the following assumptions and conditions have been applied to the WECS
design in order to permit initial development of the application:

1. Two generic sites were chosen for analyses, one having a high wind
regime approximating that at a site with adequate wind energy and
another site having a low wind regime profile. The wind profiles
analvzed ar=~ those shown in Figure 1.

2. The wind turbine chosen has a capacity factor of 5.2% for the low
wind regime site and a capacity factor of 13.0% for the hiah wing
regime site. Though the chosen capecity factors are 1less than
normally used in WECS sizing, they represent those attainahle using
Egyptian wind regime data available to the project planners. Fig‘uré
2 shows the annual energy available from various size wind turbines
at the two generic wind sites discussed above.

3. The village energy requirements considered are those representative
of two Egyptian villages. The first requires 50 kw hr/day and the
other requires substantially less, 10 kwhr/day (18.25 mw-hr/yr. an?
3.65 mw-hr/yr respectively). Figure 2 contains these village enerqgy
requirements as horizontal lines labled "energy needs A" and "energy
needs B."

4. B small (4 kw) diesel back-up is proposed for the field test, should
the WECS system fail to swupply critical energy needs of the
village. The diesel is not considered part of the WECS.

5. Efficiency of the power transfer networks and storage system for the
WECS was assumed to be 100%.

6. It is assumed that the stand alone WECS will sﬁpply A.C. powver to an
existing village distribution network which will not be expanded.
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{(7) A lead-acid storage system will provide for three days of energy
storage and shall be considered as part of the WECS.

(8) The activity related to the choice of a proper site is not included
in costing or scheduling portions of this paper.

Schematics
Figure 3 illustrates the concentual design of the proposed system.
Siting Information

A site for the Field Test has, as yet, not heen selected. However, the
chosen sites will have an enclosed area to house the battery storage, bhack-up
diesel and electronic controls. Also a distribution network and desired loads
must be in place prior to installation of the WECS.

The proper choice of a site for the WECS field test shall be made hv
USAID with substantial inputs from Qattara, GOE Ministries, site officials and
the U. S. Project Manager. The basic criteria for the selection shall be:

1) Technical data available for site
a. Wind Regime
b. Load demands of village

2) Replication potential
a. Proximity of other potential application sites
b. Availability of grid power, present or future
c. Exposure to decision-makers

3) WNon-Technical policy factors.

System Technical Data and Design Specifications

Figure 2 can be used as a rough estimate of the size of the wind turbine
needed- It can be seen that the WECS wind turbine size varies from about 3 %w
to 40 kw.

For further analysis onlv two systems shall be considered - a2 4 kv and a
20 kw wind turbine placed in a village having a high wind regime.

The two WECS's shall satisfy the following criteria:

4 kw 20 kw

Rated output 4 kw @ 12 m/sec 20 kv @ 12.9 m/sec
Cut~in speed 3.6 m/sec 3.6 m/sec
Survival wind speed 45 m/sec A5 m/sec
Environment Sand + Marine Sand + Marine
Electrical Output D.C. from turbine D.C. from turbine

220 VAC to Load 220 VAC to Load
Storage 3 days 3 days
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Detailed Design, Development, Installation, and Testing Requirements

System Design and Engineering - A U.S. contractor, under the direction of
the U. S. Project Manager and working in cooperation with the QHREA shall:

(1) Design the WECS, back-up, and instrumentation systems;
(2) Design the battery/instrument enclosure; and

(3) ngelop system specifications which are suitable for the solicitation
of bids for the procurement and installation of all project equipment.

Equipment FOB Manufacturer - The U. S. Project Manager, working in
cooperation with the OQHREA and using the outputs from the System Design
activity, shall procure, under AID regulations, the services of a U.S.
contractor for the supply of project hardware, installation and training. The
U.S. contractor shall install the WECS, including foundation, and make the
final connections to the distribution system. The contractor shall also
install the instrumentation package.

Packing and Shipping - After satisfactory factory tests by the U.S.
contractor, the WECS shall be packed and shipped to the chosen Egyptian site.

Egyptian Site Preparation =~ The U. S. Project Manager, working in
cooperation with the QHREA and the selected U.S. contractor, shall direct the
installation of the WECS and the battery/instrument enclosure according to the
design prepared by the System Designer. Qattara will be charged with the
const ruction of the battery/instrument enclosure.

System Start-up and Training - The U.S. contractor shall be responsible
for the successful start-up of the WECS. The contractor shall also train
personnel of the Ministry of Electricity and village representatives, in the
operation and maintenance of the WECS and provide instruction manuals to
village representatives and the QHREA.

System Monitoring, Evaluation and Operation - The U.S. contractor shall
visit the installation every six months for a period of 2 vyears after
installation for the purpose of ensuring that the system is in good operation
condition, perform scheduled maintenance and effect system repairs. Qattara
shall be responsible for the collection and evaluation of all project data
and, in cooperation with the U. S. Project Manager, prepare progress reports
and the final project report. This final report shall present, as a minimum:

(1) An itemized account of all project expenses;

(2) The monitoring data collected;

(3) Statements of eguipment failures and/or malfunctions;
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(4) A charactevization of the site wind regime;

(5) Recommendations as to the suitabilitv of such systems “or use in
the Egyptian context; and

(6) Recommendations as to modification to the WECS which might bhe*rter
adapt the WIG to the Egyptian environment.

Monitoring an? Evaluation Data Requirements

The nroject will provide {nstrumentstion which will allos +he WECS
nfficiency (wind oncrgy availahle vs. electrical energv produced) to he
determined. The instyamentation is expected “o include thme Kihr metnrs, an
anemometer and a recorder. In addition, statements of equipment failures and
malcunctions should he logged together with the amount of fuel use” for the
diesel and its operating time.

9,3 IMPLEMENTATION REOUIREMENTS

Organizational Elements and Responsibilities

Qattara and the Governorate authorities for the site chosen will be
inwlved in the site preparation and system monitoring, evaluation and
operational activities of the pronject. A U.S. contractor, under the direction
of the U.S. Project Manager and working in cooperation with the 0%
counterpart, will be involved in the remaining activities.

Sche dule_

T™e schedule assumes a site has been chosen priar to starting de*ailed
engineering svstem design activities. :

Months after go-ahead

System Design and Engineering 0 to 4 months after go—ahead
Hardwar= Procuremnent and FAB A to 10 months
Shipping 10 to 12 months
Site Preparation 1L to 12 months
Installation and Start-Up 12 to 13 months
Monitoring (2 yrs.) 13 to 37 months

Required Actions

The required activities to irmplement the project ar~ shown helow and
on the schedule above:

(1) Choice of field test site
(2) System Design and Engineering

(3) Equipment FOB Manufacturer
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{4) Packing and Shipping

(5) Egyptian Site Preparation

(6) Preparation of Operational and Training Manuals

(7) Check-out and Start-up

(8) System Operation, Monitoring, and Evaluation (2 vears)
9.4 FIELD mEST COST ESTIMATT

The estimated field test costs for a 20 kw WRENS villaqe Power Svsten
(with 3 day storage and diesel back-up) are shown helow:

20 XW Turbine

System Design & Engineering $ 50,000
Equipment FOB Manufacturer 120,000
Manual development : 30,000
Shinping 25,000
Site Preparation and Installation 50,000
System Start-Up and Training 20,000
Maintenance & Monitoring (2 yrs) 112,000

$107,000
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10. WIND-POWERED REVERSE NSMOSIS DESALINATION SYSTEM

10.7 TNTRODUCTTON
ﬁ:n‘kq_nﬂnui
The entire Red Sea Governorate lacks and urgentlv nceds “resh water for

its present population and will require a tremendous incrcase in the water

supply to support growth in the region. Presently, the Govarnorate capital o€

Hurghada's sole source of fresh water is a pipe line from Oena. Water is:

allowed to flow to buildings (houses) three davs a week for 1/2 hour on each
day. Each house pays 5 Egyptian plastres for their allotment; however,
because of the low water pressure created with all taps owmen simultaneously

most homes do not get more than 100 litres per delivery. Additiomal water is

available from a town tank for 35 PT per m3 plus-abhout 1 LE for delivery.
Te same pipeline from Qena supplies Safaga -an?l a 6 inch branch line is being
extended 80km to Quseir (five years in progress and at least two years vet to
complete). This line is also used to suoplv water bnats for deliveries from

Safaga to Quseir, Berenice and Marsa El Alam (see Figure 1). Cost of pumping
wiater from Qena to Hurghada is about 1.13 LE per m3 which Aoes not include
cost of pineline.  The cost of boat delivary water from Safaga to ports south

is 4-8 LE per m3.

5,000-10,000 PPM brackish water exists at a phosphate mine at El
Hamrawein, 140 )m south of Hurghada. The mine uses this water to supply a
200m3/day reverse osmosis system providing fresh water for its emnloyees. A
French solar desalination unit also 1is installed at the same site. It is
designed to produce 50m3/day. The solar system see Figure 2) was not
operating during the visit. Additional small wells exist 500 km below Hurgada
at Bir Shalatein.

mhe Red Sea area was included in a wind survey of Egvpt conducted hv Dr.
William Hughes of Oklahoma State University. This work indicates that the Red
Sea region and Hurghada, in particular, has moderate wvelocity prevailing
winds. It is possible, therefore, to harness this wind energv to power é
reverse osmosis desalination systems to furnish fresh water for the region.

Summary Description

The proposed field test is a reverse osmosis desalination pilot plant
powered by a wind machine. As noted in the PV-powered reverse osmosis field
test in 8.0, solar-powered reverse osmosis systems appear tn be attractive
options for applications in the frontier governorates and lend themselwves to
field tests of pilot plants. A 24m diameter bhlade, 200kW rated wind machine
or a suitable combination of other smaller size machines will be installed
along the coast in the Red Sea region. This size machine will generate a peak
power of 76 kW and an average daily power delivery of 500 kWhr/day using
available Hurghada wind data or 61 kW peak and 750 kW hr/dav using available
Ras Ghareb wind data.l This is sufficient electrical

1 wggyptian Wird Tnergy Resources Study, Final Report, Phase II" for the
National Science Foundation, Contract Number EH-78-C-02-4638, November 1979,
by W. L. Hughes.
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Figure 1. Water Boats Loading at Red Sea End
of Qena to Safaga Fresh Water Line
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Figure 2. French Solar Desalination Plant at
Phosphate Plant at E1 Aweina
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power for a reverse osmosis unit in the 40 to 75 m3/day capacity range using
43,000 PPM Red Sea water. This field test 1is of sufficient size to
demonstrate the technical and economic feasibilitv of the concept and to
acquire operational and maintenance data applicable to laraer-sized svstems.
Before a system configuration is selected, detailed conceptual design studies
will be required. Tn a stand alone avatom, the wind machine wil)l gensrate
energy to charge a storage system, cither battery or pressure vessel, which
will mower the reverse osmosis units. For this field test the local ar'd will
be used as a back-up when the wind is not of sufficient speed to produce the
needed power. A buffer storage to provide autonomous operation will hbe
considered in the design of the field tests system. Reverse osmosis systems
of the 40 to 75m3/day size are commerciallv available as ar~ wind machines
in the 20 to 500 kW peak power rating range. The brine will be returned to
the ocean and the potable water transferrsrd inte the existing fresh water
supply and distribution system. '

Alternative concepts employing other solar power svstems will also be
investigated and compared with the wind-powered concept during the engineering
design phase of the field test. (See also Field Test Descrintion 8.0
Phot ovoltaic-Powered Reverse Osmosis Desalination System).

10.2 APPLICATION DESCRIPTION
Objective

The primavy objectives of this proposed wind-powerr”, reverse osmosis
desalination field test are to:

(1) Determine the technical feasibhility of proviAina fresh water “rom
Red Sea water by reverse osmosis powered by a wind system;

(2) Monitor the overall system efficiencv;

(3) Provide hands-on operatinnal and maintenance experience for Eagyntian
personnel; and -

(4) Evaluate the economics in an Egyptian context.
A secondary objective 1is to identify potential mndifications to the

system which may improve operation for replication operation in the Egvptian
environment. )

Concept Description

This system will employ a reverse osmosis system similar to the reverse
osmosis plant located in Jeddah, Saudi Arabia, that produces 12,000 m3/day
of fresh water from Red Sza water. Only pumping pressure energy is used in
the reverse osmosis process, resulting in 60 to 70 percent energvy savings when
compared with distillation processes. The use of membranes which produce
drinking water from a single pass allows compact and simple plant design
having the lowest combined construction and operating cost of any desalination
process. The plant simplicity results in easy operation. The plant start and
stop buttons are the only controls for start-up and shutdown and can be done
almost instantaneously. During operation only routine checking of instruments
is required.
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The standard models available from several manufacturers are supplied
preassembled and require only flat foundations and simnle interconnections at
site. The versatility of the membranes has been proven in reverse osmosis

systems operating with many types of seawater in the Far East, North Amer‘eca.
the Gulf of Mexico, the Carribbean and the Middle East.

The conceptual design of a typical reverse osmosis desalination svstem is
shown in Figure 3. Chemicals are injected into the raw water to adjust proper
pH and to assist coagulation of suspended narticles which are then remnved bv
sand filters. The clean filtered water is pumped at high pressure into the
membrane chambers. Reverse osmosis takes mnlace thrnugh the menhranes,
separating the feed into a stream of purified water and a stream of reject
brine containint most of the dissolved salts.

The larger reverse osmosis plants are divided into four or five packages
for shipment but only a few days ar” needed to make the jinterconnections at
the site.  Prefabricated metal buildings are usually furnished with the
units. Figure 4 shows a typical plot layout. Tiqure 5 is a photograph of a
reverse osmosis plant taken at the Misr Phosphate Plant near Quseir on the Red
Sea.

The wind machine will he large enough to provide the annual enerqgv
requirements of the reverse osmosis plant along with any distribution losses
of the complete wind reverse osmosis svstem. To determine the suitahilitv of
a wind machine in Egypt the wind duration curves (Figure 6) were examined for

four sites for which data was available. Two of the sites are »on the
Mediterranean Sea - Matruh and Borg El Arabh, and two sites are on the Red Sea
- Hurghada and Ras Ghareb. A production U.S. wind machine *hat is rated at

200 k# in 30 mph wind was used for the evaluation. The peak mower, average
dailv energy delivery and annual energy delivery were calculated and the
results are summarized in Table 1. :

Table 1 %Wind Site Comparison for 200 kW Machine

Peak Dailey Annual

Power Tnerqgy Lnergv
W kWhr/day k!mr
Matruh 76 209 74,500
Borg El1 Arab 30 : 288 105,000
Hurghada 76 504 184,000
Ras Ghareb 61 748 273,000

Oof the four sites evaluated Ras Ghareb ranked first and Hurghada second.
The wind duration curves for the 24 m hub height and the pnwer duration curwes
for the 200 kW wind machine at Hurgada are shown in Fiqure 7.
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A detailed engincering design will be conducted during the first phase of
the field test to configure the optimum solar-powered desalination system.
Other solar and desalination technologies, e.g., photovoltaic, solar thermal,
electrodialysis and solar-diescl hybrids, will be investigated to determine
the best technical system concepts, given actual solar energy resources and
input water quality data for specific site locations. Levelized costs per
cubic meter of potable water produced will be calculated as a criterion for
economic feasibility. Following a «critical design review of candidate
concepts, an engineering design will be prepared for the field test.

It is anticipated that the activities and tasks associated with this
field test will be combined with those in the PV-powered desalination field
test (section 8.0) under one contract, competitively awarded to a U.S.
engineering firm.

System Technical Data and Design Specifications

The technical specifications for various size reverse osmosis
desalination plants are presented in Table 2. These specifications were
prepared for 35,000 PPM seawater and requires a 800psi (56 Kg/cm?) pressure
to operate with the standard seawater osmotic pressure of 23 Kg/cm?2 for
35,000 PPM seawater. The 43,000 PPM Red Sea Water has an osmotic pressure 36
}(g/cm2 which will require a pump pressure of 900-1000 psi (63-67 Kg/cmz).
The final reverse osmosis design specifications will be prepared based on data
obtained from specific water samples taken at the selected site.
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t Capecity m/ day 15 < 35::” 120 - ¢« 240
i . Seawater PPM TDS X *
c on Product Water PPM. TDS 500
Seswatar Tempensture °C 25
Supphied Seawster m!/dey 545 109 165 4377 .-  BIA8
Flow Rew Backwash Drain m'/ day 45 ) 15 N7 ¢ TeB
Concentated Brine m’/day k. 70 108 220 580
R.O. Module Inlet - Kg/em? 56 56 56 8 ;58
Pressure Supphed Seawsler Kg/cm? -0.2 -0.2 -02 -02 ! -02
Product Water Discharge Kg/cm! 35 3.5 35 35 °* 35
FeCl, (37%) - Kg/day 28 5.5 [X] 241 X
NaOC1(10%) Ky/day 28 X 83 2% ; @7
Chomicsl H,5S0, (38%) Xg/day - - rK] 108 ° 2.8
Consumetion HOS%) Kg/day 78 56 = I
NaHS0, Kg/day 1.4 2.8 K] 1.0 0.0
Power Consumption kWH/day 1728 304.6 440 965 1,960
Seawater Pump W 15 1.5 15 22 0
Back Wash Pumgp W 37 X3 " 7] 30
Bech Booster Pump W — - 5 15 7
Power High Pressure Pump kW 55 n 15 4 =2
Chemical Dosing Pumpa w 0235 0235 © 0210 0210 0.5
Cleaning Pump W - - 15 1" n
Mixer kW - - 02 04 04
R.0. Unit Ton 15 33 34
Sand Fiter Ton 19 »
Weight “Rack Urit Ton 8.1 8 Joa 04 08
Cleaning Unit Ton 0.5 0.8 1
Fitrate Tenk Ton . 0.2 0.4 18 45 . 9
Width mm 3,000 3,200 6,000 8,000 10,000
Pt Sire Depth mm 1,700 2,000 6,600 6,500 7.500 -
. _ _ PentHeigh mm . __2.%0 2600 3500 6.500 7,500
“t Table 2. Reverse Osmosis Technical Spectfications
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For the technical and economic analyses performed pursuant to preparation
of this project paper, the design specifications for the wind
system are based on a 200kW machine with a 24m diameter blade operating in a
wind regime characterized by the Ras Ghareb and Hurgada data. Detailed design
specifications, however, will be prepared after the specific site is selected
as discussed in the Siting Information Section below.

The baseline schematic for the proposed wind-powered reverse osmosis
desalination system is shown in Figure. 8. This wind-powered reverse osmosis
system providing fresh water from the Red Sca uses experimentally proven wind
and reverse osmosis technologies. The system would make full wuse of the
experience acquired in the U.S. and Near East from designing, maintaining, and
evaluating the system performance of several wind and reverse osmosis units
over the last four years. This will be the first system of this type and,
because operation will ultimately be required with a minimum of detailed
technical attention, the implementation requirements shown for this field test
incorporates U.S. assembly, check-out and testing of critical components.
This will allow evaluation and modification, if required, prior to shipment to
Egypt.

Siting Information

The actual site will be determined after a review of the several
available sites along the Red Sea. The selection will be based primarily on
the annual wind profiles and, secondarily, on the cost of connecting to the
existing water lines, lines to dump brine into the Red Sea, and connections
for back-up power to the local grid. Additional local wind measurements will
be required to sclect the best site.

Monitoring and Evaluation Data Requirements

The field test will incorporate instrumentation which will allow the
system efficiency (i.e., wind energy available versus fresh water output) to
be determined. The instrumentation will include sensors to measure
temperature and wind velocity, as well as a water meter and a recorder. In
addition, statements of equipment failures and/or malfunctions will be logged.
10.3 IMPLEMENTATION REQUIREMENTS

The required activities to implement the project are listed below and on
the schedule in Figure 9.

(1) Site selection, conceptual design, and specifications
(2) System design and engineering

(3) Hardware procurement and manufacture

(4) U.S. check-out and test of critical components

(5) Disassembly, packing and shipment

(6) Preparation of operational and training manuals
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ACTIVITY

YEARS BY QUARTER
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1 2 3 4

1 2 3 4

1 2 3 4

(1) Site Selection, Conceptual
Design, and Specifications

(2) System Design and
Engineering

A

(3) Hardware Procurement and
Manufacture

(4) U.S. Site Work, Installation,
Checkout, and Test

(5) Disassembly, Packing,
and Shipment

:6) Preparation of Operational

and Training Manuals

AN
A
AN

WA

(7) Egyptian Site Work, Con-
struction and Installation

—/

(8) Checkout, Startup, and
Training

>

(9) System Operation, Monitoring,
and Evaluation

Figure 9,

Schedule
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(7) Egyptian site work, construction and installation
(8) Check-out, start-up and training
(9) System operation, monitoring and evaluation

Qattara and the Red Sea Governorate Ministry of Supply will be
responsible for the site Preparation, system operation, monitoringi, and
evaluation activities of the project, with technical assistance from the
U.S. Contractor.. A U.S. contractor, under the direction of the U.S. Project
Manager and working in cooperation with Egyptian counterparts, shall be
responsible for the detailed design of the system and the development of
system specifications suitable for the solicitation of bids for the
procurement and installation of all project equipment. The U.S. Project
Manager, working ih cooperation with the ministries and using outputs of the
detailed design activity shall procure, under AID regulations, the services
of a U.S. contractor for the supply of the project hardware, U.S. test of
critical components, packing, shipping, check-out, start~up, installation,
and training of the Egyptians who will be responsible for the operation and

maintenance. The U.S. contractor, as part of the installation task, shall
also include the foundations and final connections to the grid. The U.S.
contractor shall also furnish and install the instrumentation package. As

part of the U.S. test, the U.S. contractor shall, if the system does not
meet specification, modify and retest the hardware to specification before
shipment. In addition, the U.S. contractor shall prepare and furnish
operational, maintenance, and training manuals of sufficient detail that the
operation and service of the system will be accomplished by Egyptians.

The U.S. Project Manager, working in cooperation with the Ministries,
shall direct the U.S. contractor in the installation of the field test. It
is expected that the U.S. contractor will select and subcontract to an
Egyptian contractor the site preparation, construction and foundation work.
The U.S. contractor shall be responsible for the successful check-out and
start-up of the system. He shall also train site personnel and staff
members of the ministries and the assigned site manager in the operation and
maintenance of the system.

The U.S. contractor shall visit the installation periodically during a
two-year operation support period for the purpose of ensuring that the
system is in good operating condition. The contractor and site manager
shall perform scheduled maintenance activities and effect system repairs, as
required. The site manager shall be responsible for the collection and
evaluation of project data. The Project Manager, the site manager, and the
GOE ministries shall prepare progress reports and the final report. This
final report shall present, as a minimum:

(1) An itemized account of all project expenseé;
(2) The collected monitoring data;
(3) Statements of equipment failures and/or malfunctions;

{(4) A characterization of the site temperature and wind regime;
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(5) Recommendations as to the suitability of such svstems for use in

“he Egyptian context; and

(6) Recommendationa for modificationn to the system which might

improve the system operation in the Egyptian environment.
10.4 FILCLD TEST COST ESTIMATE

The field test ~ost is estimated to be $2,130,000. The
are itemized below. -

System Design and Engineering

Equipment FOR Manufacturer

U.S. Site Work, Assembly, Installation, and Test

Operation and Maintenance Manuals

Packing and Shipping

Site Work and Installation

Check-out and Start-up (3 months)

Svstem Operation, Monitoring and Evaluation (2 vears)
Total

BEST AVAILABLE COPY

major elements

coar

$ 325,000
775,000
50,000
50,000
110, 000
400,000
100,000
370,000
$2,130, 000
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SOLAR THERMAL POWER APPLICATIONS

11. SOLAR RANKINE CYCLE COLD STORAGE SYSTEM
11.1 INTRODUCTION

Background

Currently, about 25 tons/day of fish ar= taken ffom the lake in Wadi
E1 Ruwayan. The fish are collected at a lakeside temminal which is about 12
km west of the edge of the Faynum Oasis and apnroximately 45 Zm west of the

Fayoum city of El Fayoum (Figures 1 and 2). The €ish are then mived with
crushed ice and put in sacks for transnortina to Favoum and Cairn bv truck.

Since these trucks are not equipped with any insulation and must transport'

the block ice from the nearest ice maker in Favoum (andi nften “rom Cairo
when there 1is not sufficient ice at Fayoum), the 1loss of ice is
significant. The distance from Cairn to Favoum is ahout 97 kxm and the trip
requires some 1.5 hours. The trip from Fayoum to the terminal over narrow,
crowded, poor roads and trails- requires an additional travel time nf 1.5
hours. Also, since there is no refrigeration, or insulated storage
available at the terminal site, fish spoilage at the terminal during holding
and during transport results in the loss of an important protein food source.

Electric power lines yun as far as the village at the edqge of the
Oasis, some 12 km from the lakeshore, but this line is currently taxed to
its full capacity and no electric power is available from the existing grid
system for this project. The water feeding the lake 1is tailwater from
irrigation of fields fertilized with chemical and -animal fertilizers. This
water is somewhat brackish and not suitahle for human consumption even
though the fish thrive in the lake.

This site was visited by USAID representatives in February 1981 and
the Governor identified cold storage as first priority. The initial project
concept was to provide a solar-powered cold storage unit at the lakeshore
terminal. However, during the meeting with the Governor in E1 Fayoum in
July 1981, he emphasized the need for a hetter means to transnmort the vital
fresh fish resource to Fayoum and Cairo and asked if an ice-making unit also
could be considered in the project to eliminate the need for truc%ing bhlock
ice.

Summary Description

The field test i1s a solar-powered cold atnrage systeom installed at the
lakeside terminal with additional system components to facilitate the
application operations. The facility proposed for the cold storage terminal
will include:

(1) A solar Rankine cycle-powerad refriqeration system to provide
cold storage (1-4°C) for up to 100 m tons of iced fish (1l-2 parts ice for
3 parts of fish hv weight).
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(2) A continuous ice machine to provide 20 tons of ice per day.
Chlorination or other treatment of the water for the ice machine may be
required.

(3) A terminal building to house the cold storage 1lockers, the ice
machine, insulated ice storage locker for 40 m tons of ice, service area and
receiving and loading docks.

(4) A dual unit, diesel-powered generator, with all controls to ﬁrovide
power for the ice machine, water cooling tower, water pumps, ice handling
conveyors as well as back-up power for the solar-powered refrigeration units.

(5) Water lines, pumps, controls for supplying water from the lake for
the ice machine and cooling tower.

It is proposed that the fish would be iced upon receipt at the terminal
with 1 to 2 parts of ice for 3 parts of fish by weight, packaged in fabric
sacks, put into the solar-refrigerated holding storage space at once, and held
for truck transport to the cities.

Optional phased additions to the above described system could include:

(1) Insulated, unitized transport containers to be carried on the
existing trucks;

{2) A well to provide water for ice maker (if appropriate);
(3) Special refrigerated transport trucks;

(4) 2 small solar-powered desalination unit to provide potable water
(and ice) for the teyxminal personnel, including fisherman and truckers, of
about 10 gal/day/person capacity:; and

(5) Growth of the facility capacity to handle a fish catch rate of about
60 tons/day anticipated in 3-5 years.

Appropriate road improvements should be made to reduce the truck
transport time from the terminal to Fayoum. This would be the responsibility
of the GOE. Living quarters for the personnel operating the terminal will be
provided at the site. The personnel would include, as a minimum, one trained
technical person and two assistants, permanently located at the terminal, and
up to five transient personnel for periodic inspections, maintenance and
repair. In addition, telephone or radio communications should be provided and

"maintained with the Governor's office in the city of Fayoum.

A resident Egyptian project engineer and technicians trained to operate
and maintain the system will be required after the field test.

A constraint in this Project is that only systems that have demonstrated
performance will be used. While the proposed Rankine cycle wunits have
performed satisfactorily in space cooling usage which provides chilling to
approximately 4-7°C, the deep-cooling application required for cold storage
1-4°C has not been demonstrated. While there are no technical reasons why

Q
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'aneine ecyele units cannot power thin cold stearage application, it must he
empiasized that this application of Rankine rcycle units is experimental (ten
air conditioning units have bheen produced to date) and that no previous
x»crience exists for producing cnld storage with these units. Thus, this
£i 11 test represents a higher risk than the other tests. However, the neeAd
for cold storage and the large potential for replicated solar systems in Eqgypt
war rants the inclusion nf this field test in the Proiject.

11.2 APPLICATION DESCRIFTION

Obhiective

e primary objective of the proposed apnlication is to provide
refrigeration and cold storage facilities to decrcase the spoilage of fresh
fis* delivered from the- lake at Wadi E]1l Ruwavan to the cities of Favoum and
Cairo. Additional objectives of this proposed installation are to: )

(1) Determine thr technical feasibility of a solar stanAd
refrigeration and cold stnrage system in Egvpt;

alone

(2) Monitor the overall system efficiency;
Y Y

(3) Provide hands-on operational and maintenance experience for Egyptian
personnel;

(1) Evaluate the cconomics in an Egyptian context; and

(5) Identify potential modifications to the system which might better
adapt the system for stand alone operation in tha Eavptian envirorment.

Concept Nescription

The baseline solar-powered cold storage terminal is shown in Fiqure 3.
The solar-powered portions of the system are indicated schematically in Figqure
4. The terminal consists of the following parts:

(1) Solar-powered organic Rankine chiller with a rated capacity of 25
tons (derated for desert use and cold storage avplication). operating
continuously, adjusted for non-frost conditions and emploving water-cooled
cordensors. The chilled “luid will be a halocarhon suitable for operation of
a cold storage unit described below. The organic Rankine chiller is indicated
in Figure 5.

(2) 6,000 ft2 of flat plate, double glazed solar collectors »r 3,000
ft2 of parabolic trough will provide the thermal power to operate the
chillers. The collectors are to be gmund-mounted on metal tmss”assemblies
of modular design for fast and simple field aerection. The flat nlates will be
tilted about 25° from the horizontal to the south. The collector field
arrangement requires 336 collectors with a net area of 18 ft2 each. Solar-—~
heated fluid circulates through the closed-loop piping, transferring the
absorbed energy to the Rankine unit or to the thermal storage tank described
below.
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{3) A 7,000 gallon above ground, very well insulated, storage tank is
part of the solar-powered system. During periods of transient low insolation
and beyond the solar collection hours, the Rankine cycle turbines derive their
enerqgy frnm the solar-heated fluid contained in the storage tank.

(4) The control system consists of solid state controls +that are
integral to the system. These controls ar2 in addition to the contreols within
the Rankine units used for maintenance. These controls should be compatible

for romote oneration, deriving power current from the diesel-powere’ generator
for nomal operations and electric storaqge batteries for emergency shutdown.

(5) Commercial, cont. inunus  ice-making unit with a capacitvy of °0
tons/day of crushed ice. The ice maker will be located in a temminal building
configqured and designed to operate while exposed to Aesert sun and ambient
temperatures u> to 50°C. This.unit will be operated from dual unit, diesel
generators.

(6) A commercially available, diesel-powered generator (dual unit) is
required to provide full electrical power for the ice maker, pumps, and water

tower and back-up power for the Rankine cycle unit. Cach diesel generator
must provide a start-up electrical output of about 125kW (approximately 300
amperes). This dual unit must be provided with controls which are compatible

with the solar-powered Rankine cycle unit.

(7) Cold storage holding space is needed for two davs' ice production
(40 tons). This requires approximately 3,500 ft3 with allowance for loading
and unloading access. This holding space is to be located adjacent to the ice
maker for easy access for conveyor handling of ice (see Figure 3). Sufficient
insulation of the floor, ceiling and exterior walls is required to hold the
ice for at least 5 days in an exposed desert environment with ambient
temperatures of up to 50°9C. Drainage €or melt water is required.

(8) Refrigerated cold storage holding space is required for iced fish
from two days' catch, (100 tons). This requires approximately 9,200 t3
with allowance for loadingy and unloading access. This stnrage space is
chilled by the solar-powered organic Rankine unit described above. It is
partitioned into three spaces, each with a separate access to facilitate
loading and unloading without undue heat gain into the other spaces. This
holding arca is located adjacent to the ice storage area to facilitate access
and to take advantage of common interior wall structures (see Figure 3).
Insulation of the floor, ceiling and exterior walls shall be as required for
the ice storage area. Drainage for the melt water is required.

(9) T™he prefabricated terminal building shall consist of a slah-on-
grade concrete floor/foundation, prefabricated steel super structure, walls,
roof and access doars. The roof shall be ventilated with wind-powered exhaust
uriits. The walls shall be provided with windows to provide suitable light.
The ice maker and insulated storage spaces will be located within the terminal
building as shown in Figure 3.

(10) Residences, transient quarters, office, and storage shall he
provided as indicated in Figure 3. The design and materials for the

BEST AVAILABLE COPY
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residences shall be appropriate for the area and usage. Design and
construction shall be coordinated with <the construction and installation
schedule for the remainder of the temminal.

Siting Information

The terminal site is located on the northerly shor~o of the lake in WaAi
El Ruwayan, some 12 km from the village at the edge of the Favoum Oasis and
about 245 km west of the city of El Favoum. The site is near the outfall of
the irrigation drainage line, a canal through the nasis and an underq;ouné
pipe (tunnel)} across the Wadi, that drains +the irrigated €ields in the oasis
Except at the lakeshore, there is no vegetation in the Wadi. There is n;)
other land in use in or near this site excent for the existing drainaqe line‘
so the specific locations of the buildings and solar units can be arranged ir'1
almost anv fashion. The ambient temperature can reach 50°C Quring the vear
and this area is also subject to winds. As previouslv stated, an elecitrir-
power line temminates at the village at the edge of the oasis but cannot;
provide power for this project.

System Technical Data and Design Specifications

Specifications for typical ice makers are given in Table 1. Preliminary
specifications for the solar-powered cold storage and ice maker diesel are
presented in Table 2. - i

Detailed Design, Devealcprment, Installation, and Testing Requirements

The component units of the system shall be designed to he integrated
into, and function as, a total system. The basic 1loads and environmenta-l
factors are described in the Concent Descrimtion and arranqed as indicated
schematically in Figures 3 and 4. The prefabricated, insulated locker units
for ice starage, cold starage of iced fish, andi the ice ma%er and convevor
will be designed and planned for installation in the facility building at the
site- The organic Rankine cycle chiller units, solar coll-ectors, c,;ontrols
and instrumentation shall be designed, deweloped, and assembled as :a
functioning system (agaimst a dqummy load) and tested in the United States to
assure proper fit and operational performance. These units shall be adjusted
with emphasis on the control and instrumentation portions, to demonstr;te the;
proper performance of the solar~powered units. Following successfui
demonstration testing, they shall be dismantled and shipneAd to. *the site in
Egypt where they will be reassembled with the non-solar portions of the s-vstem

according to the construction and installation plans and schedule. The
installed system will then be thoroughly checked and tested to ensure that it;
performs properly. Af ter system check~out in Eavnt is completed

satisfactorily, the system will undergo an operational testing period of two
years during which complete diagnostic data will he recorded and analyzed.

Monitoring and Evaluation Data Requirements

The Solar Rankine Cycle System (SRCS) will incorporate instrumentation
which' will allov.v the solar Rankine cycle-nowered cold storage svstem
efficiency (i.e., insolation available versus mechanical energy output) to be

BEST AVAILABLE COPY
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det ~rmined. The instrumentation is expected to include sensors to measure
total insolation, e¢xternal and internal temperatures, and wind velocity, as
well as a recorder. 1n addition, tonnage of fish packed and shipped, and
equipment failures and/or maliunctions will be logged.

11.3 IMPLEMENTATION REQUIREMENTS

The regquired activities to implement the project are listed below and on
the schedule in Figure 6.

(1) Site selection, conceptual design, and specifications
(2) System design and engineering

(3) Hardware procurement and manufacture

(4) U.S. site work, installation, check-out and test

(5) Disassembly, packing and shipment

(6) Preparation of operational and training manuals

(7) Egyptian site work, construction and installation

(8) Check-out, start-up and training

(9) System operation, monitoring and evaluation

Qattara and the Governorate Ministries of Supply and Electricity for

Fayoum will be responsible for the site preparation, system operation,
monitoring and evaluation activities of the project, with technical assistance
from the U.S. contractor. The U.S. contractor(s), under the direction of the

U.S. Project Manager and working in cooperation with Egyptian counterparts,
shall be responsible for the conceptual design of the system and development
of system specifications which are suitable for the solicitation of bids for
the procurement and installation of all project equipment. The U.S. Project
" Manager, working in cooperation with the Ministries and using outputs of the
conceptual design activity shall procure under AID regulations the services of
a U.S. contractor for the supply of the project hardware, U.S. installation
and test of the SRCS, packing, shipping, installation, check-out, start-up,
and training of the Egyptians responsible for the operation and maintenance of
the system. The U.S. contractor shall provide the foundations for the
equipment and also furnish and install the instrumentation package. As part
of the U.S. SRCS test, the U.S. contractor shall, if the system does not meet
specification, modify and retest the hardware to specification before
shipment. In addition, the U.S. contractor shall prepare and furnish
operational, maintenance, and training manuals of sufficient detail that the
operation and service of the system can be accomplished by Egyptians.

The U.S. Project Manager, working in cooperation with Qattara and the
ministries, shall direct the U.S. contractor in the installation of :the field
test. It is expected that the U.S. contractor will select and subcontract to
an Egyptian



SPECIFICATIONS

MODEL P-24A

MODEL P-34A

Capacity, Tons Per 24 Hours

Capaclity, Tons Per 24 Hours

Breaker Cutier Saw Cutter
Cylinder or Crushed Cylinder

Cylinder or Crushed

17 14

33

18 15

a5

19 18

3r

20 17

39

Operating: 14,000 ibs.
Shipping: 12,000 Ibs.

Operating: 23,000 ibs.
Shipping: 21,000 ibs.

Power: 460 volt, 3 phase, 80 hertz.

Controls: 230 voit, 1 phase, 60 hertz. Other slectrical requirements can be fumnished.)

50 hp ammonla compressor — Refrigerant 12 aiso avaliable

100 hp ammonia compressor

Shell and tube water cooled condongor

Make-Up: % FPT

Make-Up:

Drain: 2" FPT

Drain:

Condenser: 3" FPT

CQndensor:

ice Size Cylinder: 1%~ diameter x 17 long (adjustabls to 27). Crushed: ¥]¢" - Ya " thick.

NOTE: Capsclty based on Amblent (Alr) Temperature 90°F.
ice cepacity of Refrigerant 12
units alightly fower then P-24A,

%
§
¢
¥
]
1
M
o
3
}
!
4
7
%

Table 1. Typical Icemaker Specifications

€6



COLLECTOR ARRAY

6000 FT2 (NET), FLAT PLATE PANELS, DOUBLE
GLAZED, SOUTH-FACING, GROUND-MOUNTED, 25°
TILT, -DOUBLFE STACKING ARRANGEMENT

ENERGY TRANSPORT FLUID

25 PERCENT ETHYLEME GLYCOL-WATER
(DOWTHERM SR-1)

SOLAR SYSTEM FLOWRATE

100 to 120 GPM

ENERGY CONVERSICN ENGINE

BARBER-NICHOLS NCMINAL 25-TON RANKINE
ENGINE, R-113 WORKING FLUID DRIVING A
COMPRESSOR AND AN ELECTRICAL MOTOR

COLD STORAGE LOAD

24 HOUR STORAGE SPACE LOAD RATE OF
225,000 BTU/HR, COMPRESSOR ON TIME OF
18 HOURS (NO-FROST CONDITION)

SOLAR SYSTEM ELECTRIC MAIN CIRCULATION PUMP 3 HP 2.24 kW
POWER CONSUMPTION CONDENSER WATER PUMP 1 wp 0.75 kW
RANKINE POWER CON=- i~
SUMPTION - 0.50 kw
SYSTEM CONTROL : 0.25. kW
TOTAL - 3.74 kW
—
DIESEL/GENERATCR REDUNDANT UNITS, 125 kW EACH. PROVIDES

POWER FOR ICE-MAKING MACHINE, AND PROVIDES
ALL SOLAR ELECTRIC POWER CONSUMPTION AND
POWERS COMPRESSOR UNDER CONDITIONS OF NO
SOLAR POWER.

Table 2. Preliminary Specifications for Solar-Powered
Cold Storage and Icemaker Diesels

ve-4d
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YEARS BY QUARTER

ACTIVITY 1234 |1234]1 2234|1234 1]1234
(1) Site Selection, Conceptual
Design, and Specifications ﬁ

(2) Systemn Design and
Engineering

-\

(3) Hardware Procurement and
Manufacture

(4) U.S, Site Work, Installation,
Checkout, and Test

(5) Disassembly, Packing,
and Shipment

) (6) Preparation of Operational
and Training Manuals

(7) Egyptian Site Work, Con-
struction and Installation

(8) Checkout, Startup, and
Training

BT
A VP

(9) System Operation, Monitoring,
and Evaluation

Figure 6.

Schedule
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contractor the site preparation, construction, and foundation work. The U.S.
contractor shall be rzsnonsible for the snccessful check=-out and start-up of
the system. He shall also train site personnel and staff members of the
ministries and the assigned site manager in the overation and maintenance of
the system. '

The U.S. contractor shall visit the installation periodically during the
first two years of operation for the purpnse of ensuring that the system is in
good operating condition. The contractor - and site manager shall overform
scheduled maintenance activities and effect svstem remairs, as required. The
GOE site manager shall be responsible for the collection and evaluation of
project data. The U.S. Project Manager, Qattara, the site manager and the GOE
ministries shall orepare progress reports and the final report. This £final
report shall present, as a minimum:

(1) An itemized account o7 all project exnensesn;
{2) The collected monitoring data;
(3) Statements of equipment failures and/or malfunctions;

(4) A cha'racterization of the site insolation, temperature, anri wind
regime;

(5) Recommendations as to the suitability of such systems for use in the
Egyptian context; and

(5) Recommendations for modifications to the SR2S which might improve
the system operation in the Egyptian environment.

11.4 FIELD TEST 70OST ESTIMATE

The field test cost is estimated to he $2,265,000. The majnr elements
are itemized below:

cosr
System Design and Engineering $£ 200,000
Equipment FOB Manufacturer 735,000
U.S. Site Work, Assembly, Installation, and Test 275,000
(SRCS testing onlv)
Operation and Maintenance Manuals 65,000
Packing and Shipping 125,000
Egyptian Site Work and Installation 325,007
Check-out and Start-up (3 months) 100, 000
System Operation, Monitoring and Evaluation (2 years) 440,000

Total $2,265,000

BEST AVAILABLE COPY
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DETAILS OF THE ECONOMIC ANALYSIS
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DITAILS OF THE ECONOMIC ANALVSIS

The Net Present VYalue (NPV) equation

NPY = -Cp + 1 ___-i—-(B‘ " &)
° s (1+r)

can be reformulated to
Net Present Value = 0 = Present value revenue - Present value costs

Assume

oM

L T O I (I B B )

the following:

construction period in years

useful 1ife of project in years

CP + UL = total number of years

price of the “product”

quantity of the "product"”

price of input fuel, if any

quantity of input fue1 if any ‘
initial capital cost of the system divided by CP
operating and maintenance cost (annual)

r = rate of return

e =

Then:

D=

annual escalation rate for P¢

2 Pp . QE i CJ:P I n M
j=cp+1  (1+r)d jep (4r)d f= cp+] (1*r)i

i 2 Pf . Qf . (]+e)1
i+CP+) (]+r)i

To set revenues equal to costs:

ol

. .PE ) Q.E C:P 1C + 2 OM
1-c§+1 (14r)1 j=1 (er) f=cP+1 (14r)1
n
. I Pe - Of . (1+e)1
§=CP+1 (1+r)f
JRERIRA I R
D_" gcpel 1T ST socpy TT
Y (ee)
R Q- (1+e)

i= CP+1 (1+r)}

(1)

(2)

(3)

{4)
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n 1
T ression, — can be simplified to:
he expression 151 (l*r) . mp

1 - (140)""
r

This is known as the uniform present worth formula (UPWF). This fattor, when

multtiplied by a period paymnet (A), given the present value of the payment
over N periods.

In these applications-the construction period is either zero or one year. In
order to evaluate a series of costs and benefits which start one or more
periods in the future and last over the life of the project, the process can
be simplified, using the UPWF factors, as follows:

j=gpsl 1T j=p 1*F =1 TFT (6)
LIRS B 1 \CP n 1,1 141 1 ,CP
=R TR e R - ) )
n 1
= I )
i=CP+1 Tor

Therefore. CP+1 UP”Fn = ‘ UPNFn - ‘ UPNFCP

Where, UPWFj = the uniform present worth factor from year i to year j.

Substituting these results into equation (6) we have:

- 3 7)
P+ Q- (gpyqUPHF,) = TC(;UPHFCG) + OM (pp,UPHF,) (

+ P . Q (pyqMUPHF ). (8)

1] o ]

-
N
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1ote that §p+]MU9HFn is the modified UPWF which {ncludes the (i + e), or
pri.» escalation, in the formula. The same procedure 3s that used in equation
(6) above applies to the MUPWF in equation (7).

Dividing both sides of equation (7) by (cp;]UPNFn) and Qp’ we have:
Pp = IC(UPWF P )/ (CP+1UPWF 1) (Qp) + OM/0p - . (8)

+Ps . Of (CP+1”UP“Fn)/(CP+1UP“Fn)(Op) ’

Therefore, given the values of the variables on the fight side of equation (8)
the "price" of the delivered energy for each specific application cen be
determined.

This very straight forward system can be applied to renewable energy
investments where Pf and Qf would be 2ero or to standard energy producing
systems, such as a diesel generator or a residuval fuel/steam plant for
electsricity generation. Although the formula can be made much more
complicated, it is quite sufficient for examining, for a given rate of return,
what price must be charged for 2 unit of energy sold. In this manner a series
of potential renewable and non-renewable energy producing investments can be
compared.

The form used for compiling site data end the computer program used to perform
the analysis are included on the next few pages.

0‘.

e
[ o



C-5

DATA REQUIREMENTS FOR ECONOMIC ANALYSIS TO ESTABLISH
$/MMBTU, $/KWH, and EXCEPTION REPORT FOR RENEWABLE ENERGY SYSTEMS

Project Identification

Location

Prepared by

RENEWABLE TECHNOLOGY SYSTEM INFORMATION

1. Initial cost or capital cost of system: §
(disaggregate by capital,freight,ins.,etc.

2. Construction period (1 year, 1.5 years, etc.): Years.
3. Lifetime of system: " Years.
4. Operating and Maintenance cost per year: B $/Year.

disaggregate by U.S.  and Egyptian)
5. éxpecggd get eangy output per year (Total capacity less

down time, unused capacity, >ystem losses, etc.):
K¥H/Year
MMBTU/Year

DISPLACED FUEL INFORMATION

6. Type aad volume of fuel displiced:

BBL mazout

BBL crude. 0il

BBL light oil
BBL diesel

YWl electricity from grid

f?Other:

Note: 1If steam, hdtwatér, or other energy is displaced, please
convert into one or more of the above fuels for analysis and
make footnote conveying this information (e.g., diesel fuel used

to generateielectricity).

BEST AVAILABLE COPY
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7. Fuel price paid by user:

$/BBL mazout
$/BBL crude

. - $/BBL 1light oil

- ___$/BBL diesel

' $/XWH from grid

Other:

O&M MONITORING INFORMATION

8. Please outline primary components and costs necessary to

monitor the performance of the proposed technology application
{Please disaggregate O&M factors)
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ANNEX C - Continued
ECONOMIC ANALYSIS COMPUTER PROGRAM

FROGRAM EGYFT
CHARACTERX 7 UNIT

INTEGER ZsYsNyA

INTEBER CFrULsRsCSsNCS

KEAL CAFCOSTy OMCOSTy FUELUSEs ESCy Iy Jy RATE

REAL K» Ly My MUFWF» UFWFy CRFy ACAFCCS, AOMCy AFUELG, TACy ACU
REAL UFWFNy UFWFCE» FSUMr FYEARy FUELALDJ _

VARTARLE TUENTIFICATION

CAFCOST = CARITAL COST OF SYSTEM
oMCoSsT
FUEL.USE
FUELCOS
ESC
RATE

= ANNUAL O & M COST OF THE SYSTEMy EXCIULING FUEL
= ANNUAL FUEL USAGE FOR OFERATION

= INITIAL COS8T OF FUEL FER UNIT

= ANNUAL REAL RATE OF FUEL. ESCALATION

= RATE OF RETURN

= NUMEER OF YEARS

= CAFITAL RECOVERY FACTOR

= JINVERSE FO CRF AND UNIFORM SERIES FWF
= UPWF WITH ESCALATING FUEL FRICE

= ANNUALIZED COST FER DELIVERED UNIT

= ANNUALITZED CAFITAL COST

= ANNUALITZED 0 3 M COST

ANNUALIZED FUEL COST

TOTAL ANNUALIZED COST

USEFUL LIFE OF THE FROJECT IN YEARS

CONSTRUCTION FERIOD ON YEARS

CONSTRUCT START YEAR

NUMEBER OF YEARS FROM FUEL FPRICE YEAR TO CS

FUEL FRICE.- AllJ FACTOR FGR NON~CURRENT START TIME

BH B B

INTERACTIVE DATA INFUT

FRINTXy “WHAT IS THE INITLAL COST OF THE SYSTEM?
REAIKy CAFCOST

FRINTXy ‘WHAT IS THE ANNUAL O8&M COST OF THE SYSTEM?
READKy OMCOST :

FRINTX» ‘HOW MUCH NONRENEWAELE FUEL DOES THE SYSTEM USE ANNUALLY?’
REAIKy FUELUSE

FRINTXs ‘HOW MUCH DOES THIS FUEL COST NOW?’

READIKy FUELCOS

FRINT*s ‘WHAT 1§ THE CONSTRUCTION FERIOD?

READIKy CF

FRINTXs *IN WHAT YEAR DOES CONSTRUCTION START?’
READX,CS

FRINTXKy ‘WHAT IS THE USEFUL LIFE OF THE FROJECT?’
REAIK, UL

FRINTXy ‘WHAT I8 THE ANNUAL NET ENERGY OUTFUT (M) %7
REAIX, M

FRINTXy ‘WHAT I8 THE UNIT (*UNIT*) ?7

REATKy UNIT
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ENERGY PRICE ESCALATION DATA

FRINT®y ‘DO YOU WANT THE FRICE ESCALATED FOR ONE VALUE (ANSWER=0) ‘>

1 7 0F A RANGE OF VALUES (ANSWER=1)%"’
READK, Z
IFCZEQ.OYTHEN
FRINTXy ‘WHAT I8 THAT VALUE?’
REAIKs ESC
EL.SE
FRINTXy ‘WHAT ARE THE LOWER AND URFER LIMITS (I, 77
REALKy Ts.)
ENII IF

RATE OF RETURN DATA

FRINTXy D0 YOU WANT ONE RATE OF RETURN(ANSWER=Q)
FRINTXy ‘OR & SENSITIVITY ANALYSIS(ANSWER=1)7?”
READIXy Y
IFC(YEQLOYTHEN
FRINTRy “WHAT IS THAT RATE OF RETURNT’
REAIDKy K
L o= K 4+ .01
FLSE ’
FRINTXy ‘WHAT ARE THE LOWER AND UFFER LIMITS (Ky LY?
REATDKy Kol
ENDN IF

jua}
o
-
(€21
-3
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SENSITIVITY ANALYSIS ON RATE OF RETURN ANI ESCALATION RATE

FRINTXy ' RATE ESC COST FER ‘sUNIT
N = CF + UL
NCS = C§ - 1981
N0 10 F=Ksly .02
RATE = F
00 20 Q=IsJy.0%
IF(Z.EQ.1) ESC = Q
IF (RATEEQ.ESC) THEN
MUFWF = N
ELSE
FSUM = 0
00 30 R=CF+1sNy1
FYEAR = ((1 + ESCIKKR)/((1 + RATE)XKR)
FSUM = FSUM + FYEAR
CONT INUE
MUFWF = FSUM
ENDIF
UFWFN = €1 =(1 + RATE)KK(=N))/RATE
UFWFCF = (1 ~C1 + RATE)XX(=CF))/RATE
UPWF = UFWFN = UFWFCF
CRF = 1/UPWF
TF(CF W ER0) THEN
ACAFCOS = CAPCOSTRCRF

ACAFCOS = (CAFCOST/CF)XUFWFCRXCRF
END IF
AOMC = OMCOST
FUELADI = (1 + ESC)IXKNCS
AFUELC = MUFWFXFUELUSEX(FUELLCOS X FUELADJ)Y XCRF
TAC = ACAFCOS + AOMLC + AFUELC
ACU = TAC/M
FRINTX [RATE ‘e ESCy “yACUs” FER sUNIT
CONT INUE
CONTINUE
FRINTXy ‘ANODTHER RUN? (YES:=|yNQ=Q) "
REAIKy A
ITFCAEQL 1Y THEN
GO 7O SO
EL.8E
ENI IF
STOF
ENID
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Initial Annual Construction Useful Arnual
Cost 0&M Period Life Energy Lnergy

Project Location $ $/year Years Years Output Unit
Solar Water Heating for a Milk Cairo 555,000 3,500 .- 1 20 2,250 MYBTU/yr
Products Plant
Solar-Assisted Fruit Dehydration Cairo 112,000 1,150 1 25 190 MMBTU/yr
Solar Energy and Heat Recovery Cairo 626,000 3,500 1 20 3,700 MMBTU/yr
for Poultry Processing
Solar Energy and Heat Recovery Sharqiya 540,000 3,500 1 20 13,000 MMBTU/yr
for Textile Dyeing
Solar Heating for Metal Cairo 1,600,000 10,000 1 20 6,000 MBTU/yr
Processing
Photovoltaic-Powered Fisherman Aswan 15,000 200 0 15 830 KWH/yr
Shelter Systems (per shelter)
Photovoltaic—-Powered Irrigation Assiut; 7,000 100 ] 15 220 KWH/yr
Systems Qena (per site)
Village Wind Power System Marsa Matruh; 166,000 3,000 1 20 18,000 KWH/yr

Red Sea

Solar Rankine Cycle Cold Faiyum 275,000 2,750 1 20 17,580 KWH/yr
Storage System
Wind Powered Reverse Dsmosis Red Sea 662,000 5,100 1 20 273,000 KWH/yr
Desalination System
Photovoltaic Powered Reverse Marsa Matruh 545,000 5,300 1 20 76,000 KWH/yr

Osmosis Desalination System

Input Data for Renewable Energy Technology Applications in 1981

TABLE IV B-1



Conventionél Annual
Unit Energy Cost for Renewable Energy Technology Technology Fuel
Project ROR - .04 ROR - .10 ROR - .16 Replaced Displacement
Solar Water Heating for a Milk $19.08/MMBTU $30.53/MMBTU $ 43.16/MMBTU Steam Boiler 490 bbl Diesel
Products Plant
Solar-Assisted Fruit Dehydration $43.79/MMBTU $71.00/MMBTU $102.73/MMBTU Steam Boiler 48 bbl Diesel
Solar Energy and Heat $13.40/MMBTU $20.82/MMBTU $ 29.48/MMBTU Steam Boiler 1075 bbl Diesel
Recovery for Poultry Processing
Solar Energy and Heat $ 3.33/MMBTU $ 5.15/MMBTU $ 7.28/MMBTU Steam Boiler 2900 bbl Mazout
Recovery for Textile Dyeing
Solar Heating for Metal Processing $21.29/MMBTU $33.00/MMBTU $§ 46.64/MMBTU Steam Boiler 1200 bbl No. 2
fuel oil

Photeovaltaic-Powered Fisherman $ 1.87/KWH $ 2.62/KWH $ 3.48/KwH Gas Engine/ 250 gallons
Shelter System Generator gasoline (per

site)
Photovoltaic-Powered Irrigation $ 3.32/KWH $ 4.64/KWH $ 6.16/KWH Gas Engine/ 66 gallons
Systexs Generator gasoline (per @

site)—
Village Wind Power System $ .85/KWH $ 1.25/KWH $ 1.72/KWH Diesel Generator 92 bbl Diesel
Solar Rankine Cycle Cold Storage $ 1.31/KwWH $ 1.99/KWH $ 2.79/KwH Diesel Generator 49 bbl Diesel
Systen
Wind Powered Reverse Osmosis $ .20/KwWH $ .30/KwH $ .43 /KWH Diesel Generator 683 bbl Diesel
Desalination System
Photovoltaic Powered Reverse Osmosis $ .60/KWH $ .91/KWH $ 1.28/KWH Diesel Generator 181 bbl Diesel

Desalination System

Results of Economic Analyses for Renewable Energy Technologies in 1981

TABLE IV B-2



Fuel Escalation Unit Energy Cost of Conventional Technology

Convenéional Technology %/year ROR = .04 ROR = .10 ROR = .16
$/MMBtu $/MMBtu $/MMBtu
Boiler:
(1 boiler horsepower basis) 0 11.88 11.92 11.98

Initial Cost: $300

Annual O0&M Cost: $30

Annual Fuel Usage: 2900 gals = 20.1 18 1 6
Fuel Cost: $1.10/gallon ’ 2 19 -57 7-3
Construction Period: 1 yr

Useful Life: 20 years

Annual Net Energy Output: 10 36.09 31.94 26.30
273 MMBtu
Diesel Engine/Generator: $/kWh $/kWh $/kWh
(For 1 kW capacity) 0 .200 .204 .208

Initial Cost: $350
Annual O&M Cost: $175
Annual Fuel Usage: 424 gals 5 220 .223 226
(No. 2 diesel) ’
Fuel Cost: $1.10/gallon
Useful Life: § years

Annual Net Energy Output: 10 . 243 .245 .2L7
3600 kWh
'

Gasoline Engine/Generator:

(for 1 kW capacity)
Initial Cost: $1,000 0 1.042 1.084 1127
Annual 0&gM Cost: $322
Annual Fuel Usage: 300 gals 5 1.079 1120 1.163
Fuel Cost: $1.20 10 1.118 1.158 1.200

Useful Life: 3 years

RESULTS OF ECONOMIC ANALYSES FOR CONVENTIONAL TECHNOLOGIES IN 1981

TABLE IV B-3

eL-J
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Initial Annual Construction Useful Annual
Cost 0&M Period Life Energy Energy
Project Location $ $/year Years Years Output Unit
Solar Water Heating for a Milk Cairo 434,000 3,500 1 20 2,250 MMBTU/yr
Products Plant
Solar-Assisted Fruit Dehydration Cairo 67,000 1,150 1 25 190 MMBTU/yr
Solar Energy and Heat Recovery Cairo 491,000 3,500 1 20 3,700 MMBTU/yr
for Poultry Processing
Solar Energy and Heat Recovery Sharqiya 436,000 3,500 1 20 13,000 MMBTU/yr
for Textile Dyeing
Solar Heating for Metal Cairo 1,310,000 10,000 1 20 6,000 MMBTU/yr
Processing
Photovoltaic-Powered Fisherman Aswan 4,350 - . 100 0 15 830 KWH/yr
Shelter Systems ’ (per shelter)
. oD
. ]
Photovoltaic-Powered Irrigation Assiut; 1,225 50 0 15 220 KWwiH/yr o
Systems Qena (per site)
Village Wind Power System Marsa Matruh; 86,000 1,800 1 20 18,000 KWH/yr
Red Sea
Solar Rankine Cycle Cold Faiyum 245,000 2,750 1 20 17,580 KWH/yr
Storage System
Wind Powered Reverse (smosis Red Sea 575,000 5,100 1 20 273,000 KWH/yr
Desalination System
Photovoltaic Powered Reverse Marsa Matruh 185,000 3,700 1 20 76,000 KWH/yr

Osmosis Desalination System

¢

Input Data for Renewable Energy Technology Applications in 1990

Table IV B-4
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Unit Energy Cost

for Renewable Energy Technology

Conventional

=

Aan. sl

Desalination System

Results of Economic Analyses for Renewable Enmergy Technologies in 1990

Table IV B-5

Technology Fuel
Project ROR - .04 ROR - .10 ROR - .16 Replaced Displacement
'Solar Water Heating for a Milk $15.75/MMBTU  $24.21/MMBTU  $34.09/MMBTU Steam Boiler 490 bbl Diesel
Products Plant
Solar-Assisted Fruit Dehydration $28.63/MMBTU $44.90/MMBTU $63.89/MMBTU Steam Boiler 48 bbl Diesel
Solar Energy and Heat $10.71/MMBTU  $16.53/MMBTU $23.33/MMBTU Steam Boiler 1075 bbl Diesel
Recovery for Poultry Processing
Solar Energy and Heat $ 2.74/MMBTU  $ 4.21/MMBTU $ 5.93/MMBTU Steam Boiler 2900 bbl Mazout
Recovery for Textile Dyeing
Solar Heating for Metal Processing $17.73/MMBTU  $27.31/MMBTU $38.49/MMBTU Steam Boiler 1200 bbl No. 2
fuel oil
Photovoltaic-Powered Fisherman §$ .59/KWH $ .81/KWH $ 1.06/KwH Gas Engine/ 250 gallons ¢
Shelter System Generator gasoline (per T
site
Photovoltaic-Powered Irrigation $ .73/KwH $ .96/KWH $ 1.23/KwH Gas Engine/ 66 gallons
Systems Generator gasoline (per
site)
Village W:nd Power System $ 45/KWH $ .66/KWH $ .91/KWH Diesel Generator 92 bbl Diesel
Solar Rankine Cycle Cold Storage $ 1.18/KwH $ 1.79/KWH $ 2.51/KwH Diesel Generator 49 bbl Diesel
System
Wind Powered Reverse Osmosis $ .17/KwH $ .27/KWH $ .37/KwH Diesel Generator 683 bbl Diesel
Desalination System :
Photovoltaic Powered Reverse Osmosis $ .23/KWH $ .33/KuwH $ .46/KWH Diesel Generator 181 bbl Diesel
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Conventional Technology

Fuel Escalation
%2/year

Unit Energy Cost of Conventional Technology

Boiler:

(1 boiler horsepower basis)
Initial Cost: $300
Annual 0sM Cost: $30
Annual Fuel Usage: 2900 gals
Fuel Cost: $1.10/gallon (1981)
Construction Period: 1 yr
Useful Life: 20 years
Annual Net Energy Output:
273 MMBtu

Diesel Engine/Generator:

(for 1 kW capacity)
Initial Cost: $350
Annual 0&M Cost: $175
Annual Fuel Usage: 424 gals
(No. 2 diesel)
Fuel Cost: $1.10/gallon (1981)
Useful Life: 5 years
Annual Net Energy Output:
3600 kwh

Gasoline Engine/Generator:

(for 1 kW capacity)
Initial Cost: $1,000
Annual 0gM Cost: $322
Annual Fuel Usage: 300 gals
Fuel Cost: $1.20 (1981)
Useful Life: 3 years

10

10

10

ROR = .04 ROR = .10 ROR = .16
$/MMB tu $/MMBtu $/MMBtu
11.88 11.92 11.98
31.21 28.67 26.76
84.84 75.00 61.62
$/kWh $/kWh $/kWh
.200 .204 .208
.303 .305 .308
.478 477 477
1.042 1.084 1.127
1.298 1.338 1.381
1.710 1.748 1.788

Results of Economic Analyses for Conventional Technologies in 1990

Table IV B-6

GL-2



ANNEX D
BIBLIOGRAPHY

ARTICLES

arafa, Dr. Salah, "Utilization of Solar Energy and Development of an
Egyyptian Village: An Integrated Fi2ld Project Report," 1978-79, Arerican
University in Cairo

Bahgat, A. A., "Mechanization of Irrigation Farming in Szmi zrid
hreas—-Problems of Mechanization of the Traditiounal Irrisaticon Zreszs of +h
Nile Delta," presented at International DLG-8YMP. Sxrcover, 7 st Geouaty,

Spt. 1980

Sarver, Re R, "3Yar o Rankine boginesens oooapYesooad o a0 o3 0 3,

raerican Society of Mechanical Engincers No. 79-001,-3

Batlon, W. D., "Solar Powered Rankine Cycle Irrigation Pump," Barber
Nichols Engineering, DOE/ET/284/9-1, Sept. 1975

Baz, h., "Optimal Selection of Wind Energy Conversion Systems for Egypt"
Biancordi, F. R., "Design, Development and Testing of a Solar-Powered
Turbo—-Compressor Heat Pump Systen," United Technologies Corp.,
DE-AC03-77C 34510, Sept. 1981

Cartwright, K., "Comparison of Photovoltaic and Diesel Engine Systems for
Village Power Applications," RAerospace Corp., May 1980

Channabasappa, K. C., "Water for Life," Volume III, Memorial Proceeding of
the International Congress on Desalination and Water Re-Use, Nice, France,

Oct. 1979

Clark, J. L., "Georgia Solar Industrial Process Heat Project," Georgia
Institute of Technology, Atlanta, GA, 1980

Combs, Richard S., "Conservation in the Poultry Processing Industry,"
Georgia Inst. of Technology, 1980

El Tablawi, T. A., "Activities of the Ministry of Electricity and Energy
in Solar Energy Applications," Egyptian Electricity Authority

El Tablawi, Talaat A., "The Role of Renewable Energy Resources in Egypt
Development Plans," Ministry of Electricity and Energy

Fraenkel, Peter, The Power Guide-A Catalogue of Small Power Equipment,
Charles Scribner's Sons, N. Y., USA

Fredrickson, C. D., "Summary of Papers on Photovoltaic Versus Diesel
Electric Systems," Memorandum Jan. 1981, Jet Propulsion Lab, Pasadena, CA,

BEST AVAILABLE COPY . /

\4>



D~2

Ghoneim, M. F., "Effect of Different Subsurface Irrigation-Fertilization
Treatments on the chrowth and Yield of Wheat and Peas Grown on  Sandy
Calcarcous Soil," Dept. of Soils and Water, University of Assiut, Assiut,

Egypt

Hegazy, Dr., Mahmoud, "Wind Energy Utilization in Egypt,™ Egyptian
Electricity authority

in, H. 6., "Desigyn, Use and Evaluation of a Modified Subsurface

ion Tcechnigue to Grow Wheat and Pcas in Sandy Calcareous Soils,"
Snils aad Water, University of Assiut, 2rssiuvt, Sgypt
T T, "Hgyplion Wind Breevgy Rcroaveoes Stady," Final Report -
ve U279, FEaginceyiag rfnergy Tab, oxlahala Soate University,
N b (RO RS
frowet ), . Yaoran, "tegional Plan for the Coanial one of  Lhe Woniern

Desert-Final keport,” Vol, 11T Aug. 1976, Ministry of Housing and
Reconstruction, Arab Republic of Egypt

vreith, rrenk, "Rn (Qvarview of  Salar Desalination Tachaolanies,"  Solar
Energy nesoarcit Inscitute, (5LRLD) Goldon, Colorado, USA

¥utscher, Charles ¥F., "Design Considerations for Solar Industrial Process
Heat Systems-Non Tracking and Line Focus Collector Technology,"”
SERI/TR-632-783-March 1981, Solar Energy Rescarch Institute, Golden,
Colorado, USA

Maadhah, ali G., "Desalination of Seawater," Technology Division,
University of Petroleum and Minerals, Dhahran, Saudi Arabia

Mikhdail, Amir S., "Wind Power for Developing Nations,” July 1981
SERI/TR-762-966, Solar Energy Research Institute SERI, Golden, Colorado,
USA

Nadler, M., "Planning an Energy Efficient Solar-Powered Desalination
Plant," March 1981, Exxon Enterprises, Florham Park, NJ, USA

Torkelson, L., "1980 Annual Report of the Coolidge Solar Irrigation
Report," Sandia National Laboratories, SAND 80-2378, Feb. 1981

Zaharski, R. A., “Potential Wind Energy Applications," Egypt, 1981

INDUSTRIAL PUBLICATIONS

Development Sciences, Inc., "The Economic Cost of Renewable Energy," Final
Report, April 2, 1981, IQC Contract No. USAID/SOD/PDC-C-0306

Halcrow, Sir William and Partners, "Small-Scale Solar-Powered Irrigation
System,"” Phase I Project Report dJuly 1981, Borderxop Park, Swindon,
Wiltshire, England SNYOQD, UNDP Proj GLD/78/004

BEST AVAILABLE COPY



»

S

D-3

Halcrow, Sir William and Partners, "Small-Scale Solar Powered Pumping
Systems, State-of-Art Report," Jan. 1980, Vineyard House, 44 Brook Green,
London, Eng.

Larson and Assoc. LTD, "Desalting Seawater and Brackish ater: Cost
Update, "™ 1979, Oak Ridge National Labs ORNL/TM-6412, Feb. 1979

Mitre Corp., "Renewable Energy in Egypt-An Arnalysis of Cptions," July 1280
Mztrek Div. Mclean, Virginia, USA

Mueller Assoc. Inc., "The Analysis and Construction <Cost of 10 @-lar
Industrial Process Heat Systems,” 1981, Baltimnre, MD

Rocky Flats Wind System Program, "Comrnercially Available sSwall Wind
Systems and Equipment,” April 1980, Rocky Flats, Colorado, USA

SERI, "New and Renewable Energy in The United States of Amevica,”
DOE/S-0006 June 1281, Golden, CO

CONFERENCES AND WORKSHOPS

Agricultural Entry Vol 1I:  Solar Energy Livestock Production, 1980,
National Energy Symp. American Society of Agricultural Engineers

Proceedings of Solar Desalination Workshop SERI/CP-761-1077, March 1981

Workshop on Solar Pumping in Developing Countries, Manilla, Phillippines,
June 1981

PRIVATE COMMUNICATION

Agua~Chem, LTD., W. E. Peck

High Dam Lake Development Authority/ASWAN Egypt

Honeywell, R. Aspen

Hydranautics, R. R. Weiss

McDonald Equipment Co.-Cleveland Ohio
Distributors for ONAN Diesel
Electric Generators

National Drying Machinery Co.

Samakura Engineering Co. Int., J. P. Gaylor

ONAN Electric Power Systems, Minneapolis, MN, USA.

BEST AVAILABLE COPY



Annex E

Detailed Financial Tables

oy



L ALY VIS

- vyt

E-1

FIELD TEST ELEMENT COST ESTIMATES*

Rate Assumptions

$100K/Man Year (Burdened inéludin
" g Overhead
$1.5K Air + $160/Day (per person) )

U.S. Contractor
U.S. Travel

GOE '
, $10K/Man Year (Burdened includin
g Overhead
$ 5K/Man Year (Burdened including 0verheadg

Professional/Engineering
Support/Technician

No real or nominal escalation used,

Project Year i 2 3 4 5'

GOE Contribution Assumed

Approximately 507 installation costs + GOE manpower in Operations and
Maintenance support.

K= $1,000

*Does not include U.S. or GOE Project Management.

Q4
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TELD TEST ELEVENT COST ESTIMATES

1. Solar Water Heating for Milk Products Plant

“«sign & Engineering YR 2
'quipment YR 2

Collectors $300K

Mounting Structure 45K

Piping, Valves & Pumps 20K

Central Clean-up System 35K

Instruments & Controls 20K

Hot Water Storage Tank 20K

$440K

Manual Development ' YR 3
Shipping , ‘ YR 3
Installation & Construction YR 3
Check-out & Start-up & Training YR 3
Operations & Maintenance Support YR 4-5

U.S. Contractor - 1/6 MY/YR

YR 4-5 17K + 17K 34K

U.S. Contractor Travel Split
YR 4-5 5 man trips @

3K/trip 15K
GOE Engineer 1/2MY/YR

5K + 5K 10K
GOE Technician 1/2/MY/MY

2.5 + 2.5K 5K
0 & M Expenses 5K/YR

5K + BK 10K

15% Spare Equipment, Modifi-
cations, Extra Expenses

YR 3 66K

T40K
Total Cost $£910K
GOE Contribution $ 73K

U.S Contribution $837K (152K LC)

Disbursement Schedule: YR 1 2 3

0 490K 280K

BEST AVAILABLE copPy

4
103K

50K
440K

30K
65K
135K
50K
140K

5
37K

Data for
Economic

Analysis

300K
45K
20K

20K
20K

25K
125K
535K



FIELD TEST ELEMENT COST ESTIMATES 3
2. Solar-Assisted Fruit Dehydration Data for
Economic
Analysis
Design & Engineering 40K RS
Equipment 210K
Collectors 30K 30K
Mounting 6K 6K
Ducts, Fans, Dampers, etc. 6K 5K
Controls & Operation _
Monitoring 18K 12K
Tunnel Dryer (50' long) 150K
: A4
Farual Developrent 30K
Shipping 50K 12K
Construction & Installation 45K 35K
Start-up/Check-out/Training £0K 112K
Operations & Maintenance Support 80K
U.S. Contractor - 1/8 MY YR
12.5 + 12.5K 25K
U.S. Contractor Travel
4 man trips @ 3K/trip 12K
GOE Engineer 1/4 MY/YR
2,51 + 2.5K 5K
GOE Technician 1 MY/YR
5K + 5K 10K
0 & M Expenses 2.5K + 2.5K 5K
15% Spare equipment, etc. _33K
90K
Total Cost $ 515K
GOE Contribution 38K
U.S. Contribution $ 477K ($84K LC)
Disbursement Schedule: YR ] 2 3 4 5

0 250K 175K 62K 28K

BEST AVAILABLE COPY



FTELD TEST ELEMENT COST FSTIMATES

3. Solar Energy & Heat Recovery for Poultry Processing

Design & Engincering

Equipnent
follectors 320K
Mounting 48K
riping, elc. 20K
Pot valor Lznk 12K
Heat recovery 35K
Instyroints & Cuntrols 70K
455K
Yarsal Cevel 'O,’%‘:Cﬂt
Shipping
Construction & Installation
Start-up/Check-out/Training
Cperations & Maintenance Support
t.S, Corntractor - 1/4 MY/YR
25K + 25K 50K
U.S. Contractor Travel
6 man trips @ 3K/trip 18K
GOE Engineer - 1 MY/YR
16K + 10K 20K
GOE Technician - 2 MY/YR
10K + 10K 20K
0 & M Expenses 5K + 5K 10K
20% Spare Equipment, etc. 67K
185K
Total Cost $940K
GOE Contribution 110K
U.S. Contribution $830K (%148 LC)
Disbursement Schedule: YR 1 2 3 4
0 505K 250K 126K
BEST AVAILABLE COPY

50K
455K

30K
30K
140K
50K
185K

5
59K

4

Data for
Economic

Analysis

455K



FIELD TEST ELEMENT COST ESTIMATES 5
Data for
Economic
Analysis
4. Solar Enerqgy & Heat Recovery for Textile Dyeing
Design & Engineering $ 50K
Equipment 424K 410K
Collectors $ 280K
Mounting 42K
Waste Heat Recovery 25K
Lint Removal/Water Storage 20K
Modifications to Process Equip. 20K
Pumps, etc. 12K
kot Veter Storage 1CK
Auxiliary Water Heater 10K
Controls 5K
428K
Manual Development 30K
Shipping 30K 30K
Construction & Installation 100K 100K
Start-up/Check-out/Training 50K 540K
Operations & Maintenance Support 206K
U.S. Contractor 1/4 MY/YR
25K + 25K 50K
U.S. Contractor Travel
6 man trips @ 3K/trip 18K
GOE Engineer 1 MY/YR
10K + 10K 20K
GOE Technician 2MY/YR
10K + 10K 20K
0&M 10K
20% Spare Equipment, etc, _88K
206K
Total Cost $ 890K
GOE Contribution 90K
U.S. Contribution 800K ($ 128K LC)
Disbursement Schedule: YR 1 2 3 4 5
0 474K 210K 147K 59K

BEST AVAILABLE COPY



FIELD TEST ELEMENT COST ESTIMATES

1,

5. Solar Water Heating for Metal Processing
Design & Engineering $
Equipment
Collectors $1,000K
Mounting 150K
Pining, etc. 50K
dot Veler Sicree 30K
Controls & Irstrurents 15K
1,245K
“znual Tavelorint
Skipping
Construction & Installation
tart-up/Check-out/Training
Operations & Mainterance
U.S. Contractor 1/6 MY/YR
17 K + 17K 34K
U.S. Contractor Travel
5 man trips 15K
GOE Engineer 1/2 MY/YR
5K + 5K 10K
GOE Technician 2 MY/YR
10K + 10K 20K
0O&M 15K + 15K 30K
- 15% Spare Equipment 151K
$ 260K
Total Cost $ 2,035k
GOE Contribution 193K
U.S. Contribution 1,842K {$257K LC)
Disbursement Schedule: YR 1 2 3 4
0 1295K 480K 206K
BEST AVAILABLE COPY

50K
245K

30K
75K
325K
50K
260K

54K

6

Data for
Economic

Analysis

1,245K



FIELD TEST ELEMENT COST ESTIMATES

6. Photovoltaic - Powered Fishermen Shelter Systems

Design & Engineering
Equipment

Per Site:

PV Array

- Batteries

Pumping/Irrigation Systenm

Water Purifier

R/F

Wiring, etc.

Lights

Controls & Instruments

Manuals
Shipping
Construction & Installation
Start-up/Check-out/Training
Operations Support
U.S. Contractor

$14,250
700
7,000
800
1,700
1,400
300
6,500

$32,650 - $33,000

1/8 MY/YR

2 12.5K + 12.5K 25K
.S. Contractor Travel
3 trips @ 4K/trip 12K
GOE Engineer 1/8 MY/YR
1.25K + 1.25K 2.5K
GOE Technician 1/4 MY/YR
1.25K + 1.25K 2.5K
GOE Travel 2.5K + 2.5K 5K
D&M 5K + .5K 1K
10% Spare Equipment _10K
58K
Total Cost $ 275K
GOE Contribution 28K .
U.S. Contribution 247K ($38K LC)
Disbursement Schedule: YR 1 2 3 4
50K 125K 50K 35K
BEST AVAILABLE COPY

50K
100K

15K
9K
35K
8K
58K

7

Data for
Economic

Analysis

12.5K

2.9k

157K

15K

202



FIELD TEST ELEMENT COST ESTIMATES

7. Photovoltaic - Powered Irrigation Systems

3 Sites:
Design & Engineering
Equipment
Per Site:
PV Arrays $ 4300
Controls 660
rurip & otor 2000
Irrigaticn 2400
Irstrucentation 1000
_ $17,3¢60
Hanuals
Shipping
Installation/Check-out/Training
Cperations Support
U.S. Centractor 1/24 MY/YR
5K + 5K 10K
U.S. Contractor Travel
2 man trips 0@ 3K/trip 6K
GOE Engineer 1/10 MY/YR
1K + 1K 2K
GOE Technician 1/5 MY/YR
_ 1k + 1K 2K
GOE Travel 2K
0&M 0
Spare Equipment K
25K
+
Total Cost $ 132K
GOE Contribution 17K ‘
U.S. Contribution 115K ($35K LC)
Disbursement Schedule: VYR 1 2 3
10K 87K 25K
BEST AVAILABLE COPY

10K

10K
52K

1K
4K
30K
25K

0

8

Data for
Economic

Analysis

5K Equip/costs
installed/

site

2K / site
IK [/ site

14K [ site
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FIELD TEST ELEMENT COST ESTIMATES 9
Data for
Economic
Analysis
8. Photovoltaic - Powered Reverse Osmosis Desalination System
Design & Engineering 300K _
Equipment 675K 531K
PV Array 260K
Electrical Controls 130K
PV B.O.S. 130K
Instrurentation 25K
R.0. Unit 30K
Intake/OQutfall S,stem 25K
Other 45K
Equipment Building _ 27K
675K
U.S. Site Work & Test 50K
‘anual Development 50K
Shipping 85K 14k
Construction & Installation 410K 545K
Start-up/Check-out/Training 100K
Operation Support 300K
U.S. Contractor 1/3 MY/YR
33K + 33K 66K
U.S. Contractor Travel
6 man trips © 3K/trip 18K
GOE Engineer 1 MY/YR
10K + 10K 20K
Support 4 MY/YR
20K + 20K 40K
GOE Travel 5K
0&M 15K
20% Equipment Spares 135K
299 - 300K
Total Cost $1,970K
GOE Contribution 270K
U.S. Contribution 1,700k ($338K LC)
Disbursement Schedule: YR 1 2 3 4 5
0 925K 745K 220K 80K
BEST AVAILABLE COPY



FIELD TEST ELEMENT COST ESTIMATES

9. Village Wind Power System

Design & Engineering

E-10

Equipment
Wind Turbine Generator 40K
Inverter 20K
Diesel Back-up 10K
Irstrurentation & Controls 7K
Fattery “vetem 12K
Tower Syst:m 7K
*SC El-cirical Load Dist. 24K
120K
Fanual Cevelopnment
Shipping
Site Preparation & Installation
Start-up/Training
Operaticns & Vaintenance
U.S. Contractor 1/6 MY/YR
17K + 17K 34K
U.5. Contractor Travel
5 man trips @ 3K/trip 15K
GOL Engireer 3/4 MY/YR
7.5k + 7.5¢% 15K
Support 1 MY/YR
BK + 5K 10K
GOE Travel 2K
0&M 5K + 5K 10K
20% Spare Equipment 26K
112K
Total Cost $ 407K
GOE Contribution 52K
U.S. Contribution 355k  ($70K LC)
Disbursement Schedule: YR 1 2 3
0 170K 125K

BEST AVAILABLE COPY

4
70K

50K
120K

30K
20K
50K
20K
112K

42K

10

Data for
Economic

Analysis

101K

20K
L
166K
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FIELD TEST ELEMENT COST ESTIMATES : 1
Data for
Eco?omic
Analysis
10. Wind - Powered Reverse Osmosis Desalination System
Design & Engineering 325K
Equipment 775K 510K
Wind Turbines 500K
Equipment Building 45K
R.0. System 106K
Intéke/Outfall System 25K
Electrical 30K 10K
Instrumentation 25K
rSC 44K
175K
U.S. Site Work & Test _ LOK
Manual Development ' 50K
Shipping ' : 110K 42K
Site Work 8 Installation 400K 100K
Start-up/Check-out/Training 100K
0y rations 320K
Uu.S. Contractor 1/3 MY/YR
33K + 33K 66K
U.S. Travel
6 man trips € 3K/trip 18K
GOE Engineer 1 MY/YR
10K + 10K 30K
Support 4 MY/YR .
20K + 20K 40K
GOE Travel 5K
0&M 15K
20% Spare Equipment 151K
. 320K
Total Cost $ 2,130K
GOE Contribution 265K 4
U.S. Contribution 1,865K ($333K LC)
Disbursement Schedule: YR 1 2 3 4 5

0 1,055k 710K 287K 79K

BEST AVAILABLE COPY
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ELD TEST ELIMENT COST FSTIMATES 12

-

|

Data for
Economic
Analysis
11. Solar Rankine Cycle Cold Storage System e
Design & Engineering 200K
Equipment 735K 245K
Rankine Unit 200K
Collectors 150K
Pipes/Pumps /Tanks 75K
Controls 100K
Cold Storage Locker 70K
Ice Machine 90K
Diesel Urnits 50K
: 735K .
U.S. Site Work & Test ' 275K
Manual Development 65K :
Shipping 125K 30K
Installation/Construction 325K 275K
Start-up/Check-out/Training : 100K
Operation _ 440K
U.S. Contractor 1/2 MY/YR
50K + 50K 100K
U.S. Contractor Travel
6 man trips € 4.5K/trip 27K
GOE Engineer 3 MY/YR .
30K + 30K 60K
Support 6 MY/YR
30K + 30K 60K
O&M 10K
25% Spare and Critical Parts 183K
, 340K
Total Cost $2,265K
GOE Contribution 282K
U.S. Contribution 1,983K ($350K LC includes transient quarters)
Disbursement Schedule: YR 1 2 3 4 5

0 935Kk 800K 407X 123K

BEST AVAILABLE COPY
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Fields Tests

1.

1o0.

11.

Milk Plant
Fruit Dehydration
Foultry

Textile

Irrigaticn
PV-Desalination
Village Wind
wind Desalination

Ceclé Storage

TOTAL

AID(FX)
685
388
635

672

209
80
1362
285
1533

1€83

9117

E-13

Field Test Cost Estimates
Summary Table ($ 000's)

AID(LC)
152
89
195
128
257
38
35
338
70
333

300

1935

BEST AVAILABLE COPY

TOTAL AID

837

477

830

800

1842

247

115

1700

355

1866

1983

11052

GOE (LC)
73

38
110

90

193

28

265

282

1418

TOTAL

910

515

940

8]
2
w
w

1970

407

2131

2265

12470

{),\\ |



Field Tests

PROJECTEI? DISBURSEMENTS

$ 000's)

FY 82 FY 83 FY 84 Ty 8 FY B6 Total
AID FX LC FX LC T FX LC T FX LC T X IC T
1. Milk Plant - - - 490 - 490 95 127 222 83 : 12.5 95.5 17 12,5 29.5 837
2. Fruit Dehydration - - - 250 - 250 80 72 152 46 6.5 54.5 12 8.5 20.5 477
3. Poultry - - - 455 )50 505 130 50 180 25 &1 106 25 14 39 830
4, Textile - - - 474 - 474 148 12 160 25 i02 127 25 14 39 800
{
5. Metal - - - 1295 - 1295 256 61 317 17 ! 174 191 17 22 39 1842
6. Fishermen 50 - 50 125 - 125 9 28 37 12.5 9.5 22 12.5 [.5 13 247
i
7. 1Irrigation 10 - 10 57 {15 72 8 16 24 5 ‘ 4 9 - - - 115
'
8. PV-Desalination - - - 925 - 925 371 169 540 35 '152.5 18%,5 31 16.5 47.5 1700 =~
9. Village Wind - - - 170 - 170 81 19 100 18 38.5 56.5 16 12,5 28.5 355
10. wind Desalination - - - 1055 - 1055 210 360 510 235 % 12.5 254.5 33 13.5 46.5 1866
11. cCold Storage = = - 935 - @35 475 163 638 173 E 174 347 50 13 63 1983
: .
Subtotal 60 0 60 6231 (65 6296 1863 (1017 2880 674;5} 776 1450.5 238.5 127  365.5 11052
|
{
BEST AVAILABLE COPY

- b



PROJECTED DISBURSEMENTS

ST-d

($ 000's)
Field Tests FY 82 FY 83 FY 84 FY B85 FY 86 Total"
F
I
GOE ) FX LC T FX LC T FX LC T rX LC T FX | 1.C T
1. Milk Plant - - - - - - o 58 SE - 7.5 7.5 - 7.5 7.5 73
2, Fruit Dehydration -~ - - - - - - 23 23 - 7.5 7.5 - 7.5 7.5 38
3. Poultry - - - - - - - 70 is - 20 20° - 20 20 110
|
4. Textile - - - - - - -1 s0 50 -1 20 20 - 120 20 90
5. Metal - - - - - - - ! 163 163 -1 15 15 - ; 15 15 193
i !
6. Fishermen - - - - - - -i 13 13 - 13 13 - 2 2 28
7. Irrigation - - - - 15 15 - 1 i - 1 1 - - - 17
i j
|
8. PV-Desalination - - - - - - -1 205 205 - i 32.5 32,5 - 1 32,5 32.5 270
9. vVvillage Wind - - - - - - -1 25 25 -] 13.5 13.5 -} 13.5 13.5 52
i
10. Wind Desalination - - - - - - - ; 200 200 - | 32.5 32.5 - | 32.5 32.5 265 °
11. Cold Storage - - - - - - -] 162 162 -1 60 60 - | 60 60 282
Subtotal 0 0 0 0 15 15 0| 970 970 0 |222.5 222.5 0 |210.5 210.5 1418
Total Project Element 60 0 60 6231 80 6311 1863 | 1987 3850 674.5,998.5 1673 238.5'337.5 576 12,470
. ' |

=

BEST AVAILABLE COPY
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SUPPORTING ANALYSFS FIEMFNT COST ESTIMATES
TASK I APPLICATION STUDY

U.S. Contractor 3% MY @ $100K/MY
Travel (U.S. Contractor)

2 people, 2 trips, 3 weeks each

Per Person Air 3~ K
Per Diem 4.2K
7.2K
2 Persons Total 14.4K
1 sereon, 2 trips, 4 weeks each
Air 3 K
Per diem - 5.6K
Total __8.6K
Local Trave: [xpenses 5 K

GOE Support 2 MY/YR ENG @ 10K/MY
2 MY/YR Support 8 5K/MY
Local Travel

Total Task I £418,000
GOE Contribution 40,000 '
U.S. Contribution 378,000 (28,000 LC)
Disbursement Schedule: YR ] 2
350K 68K
BEST AVAILABLE COPY

$350K

28K

$ 20K
10K
10K
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SUPPORTING ANALYSES ELEMENT COST ESTIMATES

Task I1  FIELD TEST DATA ACQUISITION AND ANALYSIS

U.S. Consultant Support/Design Specs, Data Acquitision, Analyses

Industrial YR1T 1 MYy @ 100K/MY = 100K
2 1/2 WY = 50K
3 1/6 MY = 17K
4 1712 MY = 8K
5 1/12 MY = 8K
Wind YR 1 1 MY @ 100K/MY = 100K
2 1/4 MY = 25K
3 1712 MY = 8K
Desalination YR1 1 MY @ 100K/MY = 100K
2 1712 MY = 8K
3 1712 MY = 8K
4 1/12 MY = 8K
Solar Thermal YR1 1/2 MY @ 100K/MY = 50K
: ’ 2 1/12 MY = gK
3 1/12 MY = 8K
4 1,12 MY = 8K
Balance Field YR1 1/2 MY @ 100K/MY = 50K
Test 2 1712 MY = 8K
3 1712 MY = 8K
4 112 MY = . 8K
New Initiatives YR 2 1/6 MYy @ 100K/MY = 17K
3 172 My = 50K
4 1/2 MY = 50K
Travel (U.S. YR 1 (31 man months) = 175K
Contractors) 2 = 40K
3 = 30K
4 = 20K
Equipment: Data Instrumentation System
Current Field YR = 200K
Tests
New InitiativesYR 2-3 = 200K
0 & M Per Year 2K = 7K
GOE - Engineer 1 MY/YR @ 10K = 50K
Technician 2 MY/YR @ 5K = 50K
Local Travel = 10K
Total $1487K

Total Task II $1487
GOE Contribution $110K
U.S. Contribution $1,377K (272,000 LC)

Disbursement Schedule; YR 1 2 3 4 5
795K 279K 211K 182K 20K

BEST AVAILABLE COPY
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SUPPORTING ANALYSES ELEMENT COST ESTIMATES

TASK I11 ECONOMIC ANALYSIS
U.S. Economist 1/4 MY/YR @ T100K/YR = 125K
Travel Expenses - 1 trip/YR 15K
Air 1.5 K
Per Diem 1.4 K
Local __JK
3.0 K
GOE Economist 1 MY/YR @ 10K/YR = 50K
Local Travel 5K
Total Task 111 195K
GOE Contribution 55K
U.S. Contribution 140K (15,000 LC)
Disbursement Schedule: YR 1 2 3 4 5
39K 39K 39K 39k 39K
TOTAL SUPPORTING ANALYSES
Task I 418 K
Task 11 1487 K
Task II1 195 K
$2100 K
GOE Contribution 205 K
U.S. Contribution $1895 K (315,000 LC)
Disbursement Schedule: YR 1 2 3 5
1184 3.86 250 221 59

BEST AVAILABLE COPY



PROJECTED DISBURSEMENTS

($000's)
Supporting Analyses —FY 82 —Ey 83 Ey 84 = FY 85 FY 86 Total
AID FX ILC T FX C T FX LC T FX Lc T FX Lc T
TASK 1 310 20 330 40 8 48 - - - - - - - - - 378
TASK II 600 [175 775 219 40 259 156 30 186 130 27 157 = - - 1377
TASK III 25 3 28 25 3 28 25 3 28 25 3 28 25 3 28 140
SUBTOTAL 935 198 1133 284 51 335 181 33 214 155 30 185 25 3 28 1895
GOE
TASK I - 20 20 - 20 20 - - - - - - - - - 40
m
TASK II - 20 20 - | 20 20 - 25 25 - 25 25 - J20 20 110 ',
w
TASK III - 11 11 - 11 11 - 1 11 - 1 11 - 11 55
SUBTOTAL - 51 51 - 51 51 - 36 36 - 36 36 3 31 205
TOTAL 935 |249 1184 284 [102 386 181 69 250 155 66 221 25 |34 59 2100
BEST AVAILABLE COPY



TRAINING

ATD(FX) AID(1.C) AID(Total) GOE(LC) TOTAL

. Ss. Training
L. Tech. Training 480 480 480

12 persons/yrs.,
2 mc/ea @ $4.K/mo.

120 p.m.
Int'l Travel= 60 persons ' 90 90 90
trips @ Sl.ZK/ecch
2. ¥Mymt. Suprort Training 8]0 80 80
Contract/project mant.
Sperrera/vre, 1omc/eas @ $A¥/mo
20 p. mo.
Int'l Travel - 20 trips 30 30 30
@ S1.5/each —— e
Suktotal 680 0 €60
Fayptian Training
1. 2 feminars/yr. 3 U.S. Consultants 83 83 83
Serinar for 10 deys/cech= 2 p.m.
(a) 100K/yr for s5yrs S$83K
6 trips/yr @ 1.5K= 45K 45 45 . 45
stopovers @ $150/each 1 4.5 4.5 4.5
Per Diem - $74/day, 60 da/yrs. 21.9 21.9 21.9
Facility rental, 20-50 persons/
session 10 10
$1lk/session = 10 sessions L.O.P.
Translations materials, comms.
field visits €@ lk/session - 10 L.O.P. 10 10
Subtotal 154.4 20 174.4
2. University Courses
2 courses for 5 persons/yr. 15 15
LE 300/course = LE 3000/yr.
Subtotal 0 5 - 15

BEST AVAILABLE COPY _ ' ﬁ



3. QHREA Seminars

E-21

AID(FX)

Tech seminars for 20-50 persons

2 seminars/yrs. 4 lectures/da
for 1 wk = LE 6000/yr.

4, Information Dissemination
Brochures, info. on solar

energy in general & field testing in

specific LE 2,000/yr

TOTEL

Disbursement Yr (1)
*

U.S. 167
GOE 15

* 835 rounded

647.5

Yr(2)

167
15

AID(LC) AID(Total) GOE(LC)
B 30
Subtotal 10 30
10
Suktotal 0 10
186.9 835 75
Yr(3) Yr (4) Yr(5)
167 167 167
15 15 15

TOTAL

30

30

10

10

Q10



e PROJECTED DISBURSEMENTS
($ 000's) .
JRAINING FY 82 FY 83 FY 84 FY 85 FY 86 ' TOTAL
AID FX LC I X 1 T X 1 T X L& T X L T
1. Tech Training-US » .
Training 96 - - 96 96 - 96 96 - 96 96 - 96 96 - 96 480
Travel - 18 18 - 18 18 - 18 18 - 18 18 - 18 18 90
2. Mgmt, Training-US . )
Training 16 ~ 16 16 - 16 16 - 16 16 . - 16 16 - 16 80
Travel - 6 6 - 6 6 - 6 6 - 6 6 - 6 6 30
3, Seminars in Egypt ;
: Consultants' Sal. 17 - 17 17 - 17 17 - 17 17 - 17 17 - 17 85
Travel - 9 9 - 9 9 - 9 9 - 9 9 - 9 9 45
| P.D. - 4 4 - 4 4 - A b - 4 4 - 4 4 20
Stopovers 1 - 1 1 - 1 1 - 1 1 - 1 1 - 1 5
' . Subtotal 130 37 167 130 37 167 130 37 167 130 37 167 130 37 167 835
GOE
1. Seminars in Egypt ‘
 ~ Facility Rental - 2 2 - 2 2 - 2 2 - 2 2 - 2 2 10
| Materials, etc. - 2 2 - 2 2 - 2 2 - 2 2 - 2 2 10
2. University Egypt - 3 3 - 3 3 - 3 3 - 3 3 - 3 3 15
3. QHREA Seminars Egypt - 6 6 - 6 6 - 6 6 - 6 6 - 6 6 30
4. 1Info. Dessemination - 2 2 - 2 2 - 2 2 - 2 2 - 2 2 10
| Subtotal - 15 15 - 15 15 - 15 15 - - 15 15 - 15 15 75
TOTAL 130 52 182 130 52 182 130 52 182 130 52 182 130 52 182 910

$
s

[Zad |



PROJECTED DISBURSEMENTS

($000's)
*New Initiatives FY 82 FY B3 FY 84 FY 85 FY 86 Total
FX LC T FX LC T FX LC T FX LC T FX LC T
AID Subtotal - - - 500 100 600 500 100 600 500 100 600 165 35 200 2000
GOE Subtotal - - - 100 100 - 200 200 - 150 150 - 100 100 550
Total - - - 500 200 700 500 300 S00 250 750 165 { 135 360 2550

*Estimates based

upon figures of currently-proposed field

tests.

800

£€2-3



PROJECT MANAGEMENT

(000's)
RS Y
Jalaries (Burdened) $ 1LE

YR1 - B MY @ $50K/YR 400

YR 2 - 9 MY @ S50K/YR 450

iR 3 -7 MY @ $S50K/YR 350

Y 4 - 4 MY @ SSOK/YR 200

YR 5 - 4 MY @ S$50K/YR 100
*Irzvel & Fer Diem

YR 1 - 40 ran trips average l4/days/each 102

v 2 - 27 man tri;s average 14 cays/each ’ 68.85

YR 3 - 28 ran t:its avrrave 14 cdays/each ’ 71.9

YR 4 - 16 1ran {rirs average 14 days/each 48

YR 5 - 16 rarn trips average 14 cdays/each 48

Subtotal 1600 340%%k%
*rRllonances

Differcntial - 15% ' 37.5

?iucat'on - 2 children @ 4400/yr each 44

housing - Averace LE 1200/mo 72

Felocation Travel - 8 man trips @ LE 1500/ea 12

Terpcrary Lodging - LE 30/da for 30 days for B people 7.2

F & R -1 x/tocur @ $200 each 1.6

Storage - $600C/vyr 30

Freight - est. $25¥% per shivment for 2 families 25 25

Subtotal 92.5 l1e6i.8
Car ' ]

O&M, ins. for 5 yrs ave. LE 4000/yr 20
Secretary : 20
Equipment, Supplies, Communications 30

Subtotal 9 70

*Assumes per diem rate of $75/day and travel at LE 1500/trip.

**assumes change of NASA resident advisor one time during life of project.

** *Rounded.

BEST AVAILABLE COPY

!



AID

Contributions to GOE Management Costs

Travel
*International - 25 man trips average 13 days each
Per Diem

Vehicles
1 Station Wagon
1 van
1 Pick-up

ransient Quarters Fayoum
1 Trailer, eguipped

Subtotal
Total

*2 man trips
10 man trips
4 man trips
4 man trips
1l man trip

Pre-proposal Conference average 9 days;
Bid Review average 17 days;

Design Review average 7 days;

U.S. Testing Observations average 10 days;
Applications Study average 10 days.

16.25

11
18
13

58.25

1759.75

(000's)

37.5

50

87.3

o
ut
\0
w
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PEOJECT MANAGEMENT

GUL GOE
(000) &
Salaries (Burdered) US Equiv.
Project Manager 5 man/yrs - $12,000/yr 60,000
Rssistant Project Manager 5 man/yrs - 10,000/yr 50,000
Airministrative Dircctor 5 nan/yrs - 8,000/yr 40,000
Mdrinistrative 7:o.sistant (2) 10 nan/yrs - 5,000/yr 50,000
FPirencial rralyvsot S ran/yrs - 5,000/yr 25,000
(2) 10 ran/yrs - 3,000/yrxr 30,000
15 ran/yrs - 3,000/yr 45,000
Sitare (5) 2.5 man/yrs - 4,000/yr 10,000
"z~ YR 1 - 5; YR 2 - §; YFE 2-5 - 7 -~ 8,0300/yx 256,000
1) Tan/yrs - 6,000/yr __}0,0QQ
Subtotal 596,000
Tecilities, fapplics, Conmunicaticns, etc, $1800/mo x 5 yrs 108,000
Subtotal 108,000
*Truvel - In-Country
a. Fileld Mests 64,2
1l ran trip, bi-weekly visits average 2 da @ SaO/da
3.5 yrs, 6 sites (3 by plane)
b. Supporting Analyses
1. Bapplications Study 3 m/1 mo ea/6 sites
(3 by plane) @ $40/da 22.3
2. Design Specs, - 3 m/6 sites (3 by plane) 3 wks ea
@ $40/da 15.8
3. Equipment Design - 2 m/6 sites (3 by plane) 1 wk ea @ $40/da 3.8
c. New Initiatives -~ 1 m/trip, bi-wkly visits - 3 sites - 78 trips;
average 2da/3yrs @ $40/da, assuming 1 site requiring plane travel 24.6
Subtotal 131%x
vehicles O&M Costs ’ Subtotal 5
B840

Total

*Assumes- 6 sites to travel)(as 5 Process Heat sites in Cairo vicinity
and no travel funds necessary); assumes flight costs average $75/ea .

**Rounded.
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PROJECTED DISBURSEMENTS

L2-4d

($000's)

PROJECT MANAGEMENT FY 82 FY 83 FY B84 Fy §5 FY 86 Total
AID FX_ | 1C T FX ¢ T FX | 1C T FX _JIC T FX_lc T
Salaries 400 - 400 450 ~ 450 350 - 350 200 - 200 200 - 200 1600
Travel & Per Diem - 102 102 - 68.85 68,85 - 71.9 71.9 -~ ,48 48 - 48 48 340*
Differential 7.5 - 7.5 7.5) ~ 7.5 7.5y - 7.5 7.Si - 7.5 7.5] .- 7.5 37.5
Housing - 14.4 14.4 - 14.4 14.4 - 14.4 14.4 -~ 14.4 14.4 - 14.4 14.4 72
Relocation Travel - 6 6 - - - - 6 6 - - - - - - 12
Temporary Lodging - 3.6 3.6 - - - - 3.6 3.6 - - -~ - - - 7.2
R & R Travel - - - - .8 .8 - - - - .8 .8 - - - 1.6
Storage 6 - 6 6 - 6 6 - 6 6 - 6 6 - 6 30
Freight 12.5] - l2.5 - 12.5 12.5 12.5 - 12.5 - - - - 12.5 12.5 50
Education Allow. - 8.8 8.8 - 8.8 8.8 - 8.8 8.8 - 8.8 8.8 - 8.8 8.8 44
Car, O&M, Ins, etc 9 4 13 - 4 4 - 4 4 - 4 4 - 4 4 29
Secretary - 4 4 - 4 4 - 4 4 - 4 4 - 4 4 %0
Equipment, Supplies - 6 6 - 6 6 - 6 6 - 6 6 - 6 6 30
Project Vehicles 42 - 42 - - - - - - - :- - - - - 42
Transient Qtrs~

Fayoum - 8 8 - 42 42 - - - - - -~ - - - 50
Travel-P.D., GOE,

Managemt Reviews 13.5| 31.5 45 2.75(6 8.75 - - - - - - ~ - - 53.75

490.5]188.3 679* 466.25[167.35 633.6* 376 (118.7 495%* 213.5 {86 300* 213.5(97.7 311* 2419%

*Rounded




PROJECTED DISBURSTMENTS

($000's)
PROJECT MANAGEMENT .?Y 82 FY 83 kY 84 FY 85 FY 86 Total
i
GOE FX LC T FX LC T FX | IC T £X_ | LC T FX LC T
Salaries - 108 108 - 116 116 - 124 124 - \ 124 124 - 124 124 596
Facility, Supplies, f :
Communications,etc - 21.6 21.6 - 21.6 21.6 - ! 21.6 2l.6 - ' 2i1.6 21.6 - ! 21,6 21.% 108
i |
Travel : ‘
Field Tests - - - - 18.3 18.3 - ! 18.3 18.3 - i¢.3 18.3 - 9.2 9.2 64.
i ) 1
Supporting Analyses - 27.4 27.4 - 7.5 7.5 - 2.8 2.8 - . 2.8 2.8 = i 1.6 1.6 42,
{
New Initiatives - - - - - - - | 8.2 8.2 - 8.2 82 = 8.2 8.2 24
| ; i
Transportation-Os&M - 1l 1 - 1 1 - ] 1 1 - 5 1 1 - 1 1 - 5 -
i ] N
| | =
Subtotal - 158 158 - 164.4 164.4* - 175.9 176* - ;’175.9 176* - ! 165.6 lee* 840 *
{ H
z |
t i I’
Total 490,51} 346.3 837* 466,.75]331.75 798 376 . 294.6 671* 213.5; 261.9 476 213.5‘ 263 477 3259

*Rounded
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MBI I OFAT OEGNIT OLNFACY EILICY, UTILITY ¢INAGEVING
LV RTATRATUTS DIMANSTRATION (22122) NhAC.
Y. TEE L0 oprUIrSSl AND AT omOUIY SNUREY POLICY AND RTNI.-
LTTTC WEMIrOTRATIO N SUSSDPEOULITS OF SULIRCT 21D Jn o vAY

- A vy - - . ’~ Vo ey . .

16T, TET TOLLCWING »TE TUT NTACTS SUGCHSTICHS TCR PP
CRIPARATILV,
2. THE7 FPIP INDIC:STUS - RACL® #0P DCE ALT POSSIFLY NaSA/LEC
IN TRZ PROJENT IMPLIMZ [TATICN. NZAC SUSGESTS T:AT T3
MISSIGO. CCUSIRFR 4ID°S POLICY GF GIVING PREFERINCI 10
PRIVATT 57CT2R TORTRACTS, ST FORTH IN AID FANDEDOK 12,
SUAPT-RS 1-4F ARD I—E. IP £ USG ASENCY IS NEVERTHEILESS
TLHSITEAFT RFQUIFTY Tal 2P SnOULD #an® SPECIFIC EZCOMMEN-

=07
TATION PIVARTING TIE J”I“ 0F THAT AGEINCY, STATING EXPLICIT
RFASONE FOR ITS I?’OL‘PI‘nT CONSISTZINT nxmﬂ HANDEOOK 12.

7, THL NESN WAS NURTALED TYAT SOME OF PROPOS“D PRE-
PRGJECT £07IVITINS 4FT LOGICZLLY PART OF A PHASY 1 OF THE
n:or fP. A PREMATURR PRGINMING MAY INEIRIT ¢OO ”‘TITION FoR
DLIO¥ ON NCNTRACTS (CTHER TZAYN DGE) ¥Or TEE PLAT "ING SUB-
rao*="v. ALSC, T=3 FRIZDOM ¥0% CONCEPTUALIZATION BY Tu:®
TYPURT RCNTRACTCR MAY TE IMPARED BY PRL~PROJECT DECIS~CNS.

NEAC QUESTIONS T3F URGFNCY OF SOME OF TAE PRE-PROJECT
ArPIVITI=C SINCY PRISE ARTIVITIES WILL NOT BE COVPLLTED
TN THI NTAR FUTURT AND, Tu<RiFGTE, EAVE TITTLE IMMEDIATE
IMTECT SN :,VDTI;* FPLANKING CAPAFILITIES., GIVEN THESET
FCNCFRAS THE NZAZ SUGGESTS T=T MISSION CAREFULLY RECONSITER
THT N?CESSITY 0? TY: VARICUS PRE-PROJECT ACTIVITITS

(PAGT 10 (T DID). .

[y

4, MOST ¥ THE IMNITIAL DATA COLLECTICN ACTIVITIE®S, IDENTI-"
TICATION OF APPROLAELZS FOR 'DATA COLLZCTION AND uVALUATION.
AND ITEETISICATION CF MANAGEIMENT OPTICNS APPETAR TO BE
£CTIVITIZS WHICH COULD WAIT UNTIL STARTED BY TEF PROJECT
TONTRACTCR, TVI 2P DEVELOPMENT TEAM vILL HAVE TO DETERMINKE
QHLY TEE MACNITUTE CF THE DATA PROJLEMS.  TaSa 1 AND 2,

TTINTITIFATION OF ANALYTIOAL FUSCTIONS AND THE SFIECTION

/

COF RPPROGPRIATE ANALYTIO METSCDOLOGIES ARET A FCLLOW-0i TC

TET 1478 LSSFSSFNT LWD OIN ALL PROPAEILITY COULD FZ STARTID
AL D § T/ANT WITHCQUT AFFECTING ON FUTURE.COKTRACT
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TR ACTIVITIES, ZXOLUD

TIRUSINTNTE PING TLSY Z, .
oV vagyfr:'q F “q_ PP, TASw 8, §PECIALICTL LOLSUL-
v TIRvILTY 31¢J1“ LT OTEVINED DURING TIE PRRIOD OF

TYT LD TIVITSTMINT RASED Of THT ACTIVITY UEITRCY OAND
TII9FITY. TETST COULD BT IMBTENENTED Y NOI CF OTETR
ATAEVITATIONS TTPQRE TRT PROJEST IVYFLLMENTATION IS STLRTED.
TOT R SUDPBCETIVE CF TEZD SUGIESTED NiAC APPR02aCH TO THE
ST oIEQITSTY AZTIVITICS.
¢ .

s, TUDITOGTHETY ICSUIC TO LED AOASITERID IN THD 2NTRg

FOUICY Ut OSLANNILG SU=TaQJSOT fRR (A) TED 1MDPLISATION
mMITITIN QTANTINS LY LAfYITORRING THEI ONUVIROUS SHOHT-
TEINOT R, WVIQO NTL, JILVTY OPREEELLD SMATE . WD TRIINAT
MISTTIN SINULD TONGITIR JTI O POSSIRILITY OF &4 RIilD

S TUUTLE i)Y TEE s SULARSNG TR, THY LEITEIVY O OROTICY
ENT T TG RUIIST A0V DL TLUDE PROVISIONS Ton oTuu
TRTITUTIUNAL TEVETLTUANT L ITHIN THE CLOUPIRATING 50T
CITANTINIIND TOR OPHQGEAMATIC MNALYSIS CF LAVIRCUTRUIAL
N NTITLNT0AT IMPANTS OF TiIU3Y STATOZ 1ETALOFCINIS
INT OTAMILITY SITT SRNLISAICN It aRIA AND REVITY PXCOTDURESS
(2Y G7F ST.ATFINA INDLICATIC . fdh THE PLANRING SUS-PROJECT
1T OLTEC P NTEL PORSTIN,  PEIEENTLY, TR SUPRIMI NOUNCIL ON
SiTSY 1S IT;EIYD WITE DART-TIMT SIRSCRNEI.  MET vBLI-

;?15 € TRV TUT PID ARL THAET k _MMITIMEANT MUST LE MADE
I0T TULL-TIME STAFFINT N7 ABPRUFTIATE evacowvv' THE
FFVZL‘~T~l“IV ANALYSIE 1u DHE v? STOULD CARFPULLY DISCRILE
AGT ONCUNTIROART REQUIVESINTS 4LiL THEIR INSTITUTIONAL
VOyntUTRTIT. WITT MUY BOF PT GAPABLE AND ¥ILTING TO
TEQTTYIOIYT OREOUIRET STAFFr Tp¥ MISSION SHOULD CONSIDER
CLTINTLATOVILY 10T €7ArTING L uVEL AS A CONDITICNS PREICELENT

£, 1% TFS
PONTTINIL
SIT¥S EYCT
MANAGTMERT

CTTYFATET

FJPLI”P IV

anLyY onT T
TEMOHGTT A
TICHIOLOTY
TXrTZD TIL
ITY.

. THT NES
TTITA T,
[N

R LIRS 5 Bl
SPINIFIEDN,
n0LS. "¢ “
VITH KEGAR
ATTES TEAT

"IN THE P30 AC.

17N 0% THE EENEVABLES SUB-PROJECT, THE NEAC WA
ABOUT TBZ NUMEER CF DEMONSTRATION SITES, WIICH
SSIVE FOR DIMONSTHRATION PURPOSES AHD TASE OF
RIQUEST MISSION RE-EXAMINE NUMBZk OF SITES
\D CONSTDZR REDJCING TdIS NUMBER TO DEIETT
E LEMCNSTRATION. THIS DOES NOT IMPLY HAVING
EYONSTRATION OF £ACH TECHNOLOGY EUT TACH SITE
JON STYCULT BT RASED ON SOMA UNIOUE ELZMIRT OF
APPLICATICN. THy NUMEEK OF SITES SEOUID NOT :
NECZETAFY FOR DECISIONS REGARDING REPLICABIL-

20

T

AC OU‘S*IGu.D APDPOPRIATVNESS CF THE ECONOMIC
ISTED ON PAZE 42 OF THE PID. IT IS UNCLEAR wiy .

=POINT DHCJECTED RZ4L PRICX GF OIL MEEDS TO BE ' -

GlVZN TIL VARIAEILITY OF PRICES. HOW WAS THE: .
@ PER BARREL PRICE FOR FUEL OIL IN 1925 SELECTED? .
D TO IT®M 2, ¥IAT IS THE SPECIAL NRRIT OF RENEW-

NZCESSTTETES A SP”LIAL DISCOUNT KATE AND WHY.

U”CI%SSI:IFD STATE 139667 1)2
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CTYLTT BANTYERLIC ZTATIVE A SPEAIAL 3J3S5IDY 1N THE
FCEEZATIVT TooNCYIC ATMLYSES?  TEZ NTAQ FEICOMMTUNIN
RFPLTTING TFZ SPECIAL ZISCOUNT RAT®.  FURTSCR, Cih CRIT:ERIA
TERTE FT pT2CONATLY JUSTIFIZT?  FINALLY, THZRE IS WO
N2JTTTICN TC CHXITSIRIA FCUR, EUT I¥ IT IS EXCLUDED, THISE
POSTS ARFE ASSUMED TO X ESLATIVELY MINCR IN ZCONOMIC
AYLIVSFS,  TER NEAC EZESOMMINDS:  (A) THAT PRPICE OF FUEL 011
ALY PROJECT IMPACTSE 2 TIT SURJTCT OF K SENSITIVITY
AnpTYEIe Iy TUT PRy (T} mEAY THE '*S”D*'I RA1S 2% TSHE .
CEATITIONAT (NT OUERD TN OROYPRTIAN PR0JACT AVATYSIS 3Y
VS TU/CHISE, {17 TIRIANT)VOAND (C) THAT THE PP ST s ATRETMILY
ART¥30L TN BIOIZATING CILST RILLCTIONS RELATEDL M0 TICHLO-
TAZITNL TEVIIORPMETATS,  IN AUDITION, MaLY OF THI '
TYVSCIETYIVE PTELD TEITE OFHANODRIT LRT L4 BRONUITION
CRYTTTER AT TLT, OLLD TET ONEAT AGERYS WITH SIS DESISH
TTY AL T T ITITN . -
R S I G A
Q, TEIL I MNT O DEyt HENIWAZLZS TECHLULOSY
STLINTICN SEOTULT SOCT CIIES WITH LIW MAINTELANCE
ENT O FROTIN RTLIATIVLIC v - AEASCLS NZAG ROMS AOT
BIOCMNMTLD TERONETRADILNS 2 TESAIMEL PUvPING., THIS
TELTUDLIOGY HEs 4 RIS ONY 3 FAILURT RATT® AND CCOSTLY
CALIVTLN A N, LMD SO RS LISAL JIZARTION SYSITHR OALS) HAVE
Fen LIMITE™ RESULLS, auMEIVEs I. o TeCELCLC3Y HaS SEEN
BAPIT DEVILSTMUNT OYVDL THF LAST SFY YBALRS AND SUJULD FE
CONSITTREN VITH CAUN: i, THD 7" 9ER RTNESABLE ENERGY
NEMDKNITRATIONS ERE i 077, STLLIGAT FORWARD, AND PROVEN

TIATI2LeNY '“PYI"ﬁ“‘u,ﬁ WHIL SWQULD PROVIDE RELIAZLE
NFMENETRETIONS FCR Iy wWAZL O ADAPTATICN. GIVEN THE
PRFSELT CORIT O? PV oY .IPrti, TIF NEAC ALSO OU:STION“n TIF
NUMDPP ANT SIZ2T OF Th- HPPTCVOLTEIC (PV) APPLICATIONS.
YAVPLE, WITd Ret:zT TO WATYR LIFPING, Tik MISSION

-

u‘:):.

.I

TY
CRANTT AONSITER DY PUAPINT SYSTEMS FOR LOWTR HTAD AND
SMEITTR VOLUME. THESEZ SYSTIMS WOUTLD DTMONSTRATE THE
mICTNONATY FPPLICETION AS WELL £S THET MUCS LARGEH AND
TYPENSIVE SYSTEM,  FAL3
T
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SUMNMARY

FRAMEWOGREK

Life af Project:
v
to FY 55

From FY_02
Tata) U.S. Funding 24.1 Milliom

NDate Prepared: 1 March 1982

i ﬁr \l.llfl" TION

pv4
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L PROJECT DLSIGN
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=
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:; Fraject iitle § Number Renewable Energy Pleld Testing Sub-Project 263-0123
o
- R e e . o
l«‘ \'ll\'l l‘L‘ \"" )' 'H I'I\'[IY VEY Ill'\'ll I ’JI(.\T')IG
Prorr = or Sceoteer l--1| H ‘lhc hnn-k‘r hetIE DO L1 u[ Col A'Mc\'x'-

Licctive to wnich this project contributes:

Ftf{ective development and utilization of
indigenous and imported energy resourced
in & mannerr conslatent with and in support
of cveral) nationsl economic and social
develojwent plans.

Projert Purpose:

Collect data and conduct field test s on
sclected renrwnble cnerpy technnlopics
whick will permit a jindpement as to the
technical cconemic omd uncial feasibility
of their widrepread yeplicntion in a five -
ten vear timcfrome.

i

t

Eccc rnlicles evolve to reflect better
'econrnlc realitles of energy pricing
'and give more realistic investment

, decision-making siguals.

Conditions thot will indicate porpose hes been
achieved: End of project stetus.

1. Body of data has been collected,
analyzed and disseminated to those
responsible for making decisions
concerning the role of renewables
in Egyptian environment.
Information system in place which
will provide for collection of
data on Egyptian and other renew-
ables projects and state of the srt
developments on a continuing hasis,

. Relevant sector and/or subsectur snalyses
from Egyptian (e.g. SCE} or forcign (e.g.
IBRD) sources;

+ Review of Sector data from GOE ayencies
and;

© Inteqratiom of rcnewable eneray resources
into sector where proven sppropriate

I \"f'lﬂ’:'\\l Aﬁ"l = ll""<

!“uurnrhm for o ie i~ eoal targets?

l1.Energy Resource issues retain
dominance in national econuory with
oil exjorts a key factor.

2.Policy commitment to develofeent of
i rencwable encrqgy resources cont .
i) .All GOE agencies willing to

. Ctollahorate to resch this goel.

-—

!l‘crformnce data from field tests.

-Econamic,

from information system estahlished
under Supporting Analyses Section of
project.

AAID independent evaluation studies

Scctor data from ONE agencies

Reports and Reviews
Site visits
Proyress Assessments

Interim and Final Project Evaluations
Contractor, GOE and AID records

e v s s

technical and social reports

Auumphou! for achieving purpose:

1. Shown economically, technically and
socially feasilile, decicion makers
will determine to invest in system
replication.

. Results of ficld tests are effectively
disseminated thronghout the industrial
and service sectors.

. Individuals and oreanizations in the
community wiilirg and ahle to support
ficld gests and the dissemination and
utilization of the results.

Companics/users «illing and able to pay
fnr the encrey evster,

1.

. Assumphon1 for ochieving outputs:

l.5uitable arplications and sites

were chosen

-Fleld test participants/users will be
cooperative and sotivated toward
project goals for life of Project
-Analyses and field tests have potential
to show technical, social and econosic

~

.~

Ourputs: Magniwde of Ourpurs:
1. Data collected and analyzed on selected |1. Field tests....11
field tests of renewable energy 2. Training of at Teast 16 GOF Site
applications. Managers, approximately 40-100
2. Fgyptians trained and information system policy/decision makers, and approx.
in place allowing for dissemination of 40-100 engineers and technical spec
information and judgement on feasibility{3. Information system in place to pro-
of system replication. vide technical, economic and social
3. Technical, economic and social analyses analyses on applications and tech- »
on current applications and new initia- nology state of the art.
tives as means to evaluate information J4. New initlatives studles....6 and —
for future energy planning in renewables 1-2 implemented.
Inputs: Implementation Target (Type and Quantity)

1.Ficld tests
2.5upgrting Analyses
). Training

4.8cv Initiatives
S.Project Managoement
6.0ther

1)

gstimated Level of Effort for

esch Input ($000)

1nput AlD  GOE TOTAL I
riefd Tests 11052 1418 12470 !
supp. Anal. 1893 205 2100 '
Training 8ls % 910
New Init, 2000 b1 14 25%0
Proj. Mgmt. 2419 840 3259

| otner 1 111 nn
Total - 24118 ‘4381 28479

Vouchers

Letters of cosmitment

Management Acports

Cost Projosals and Pinanclal Reports
from Contractors

Discussions with participating agencies

.
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- feasibility of systems.
Assumptions for providing inputs:

1.A suitable American institution or
firm is avallable to provide for
implementation of the project within
tima and budyetary constraints

2.COE provides adequate personnel,
materisl and sdministrative support
to the project
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—————— e

Mr. Donald 5. Brown

pirector, Agency of lnternational Development,

‘U.5. Embassy Cairo,

Latin Americe = Str.,

Dear Mr. Brown

As you know, -over the last two years'we have been work-
ing together on a renevable energy project. It is my
understancding that we are nov in the final stages of the

AID project development process. The Government of

Egypt intends tou contribute the Egyptian Pound cquival-
ent of $4.4 million to the 828.5 million project over
the next five Yyears.

In this regard, I would much like to reiterate our des-
ire for the involvement of NASA Lewis Research Center
as the U.S. project management entity. Having worked
with NASA for over a year on this project, we beljeve
they could provide both excellent technical expertise
and project mqnagement skills which are to be transfer-

red to those working on this project.

This area of renewable energy is one in which the Gove-
rnment of Egypt places great importance. We look for-

ward to coopergting w;th USAID and NASA on this project
in the very near future. :

Phone : 740405 - Telex : 92694 QTARA UN 1}

P. O, Box 146 - Cairo
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ANNEX 1

PROJECT AUTHORIZATON

Name of Country: Arab Republic Name of Project: Energ§ Policy
of Egypt and Planning

Number of Project: 263-0123

1. Pursuant to Section 531 of the Foreign Assistance Act of 1961, as
amended (the "Act"), I hereby authorize the Energy Policy and Plan-
ning Project (the "Project”) for the Arab Republic of Egypt ("Coopera-
ting Country"™) involving planned obligations not to exceed Eight
Million Five Bundred Thousand United States Dollars ($8,500,000) in
grant funds over a four-year period from the date of authorization,
subject to the availability of funds in accordance with the A.I.D.
OYB/allotment process, to help in financing the foreign exchange and
local currency costs of goods and services required for the Project.

2. The Project will assist the Grantee to strengthen its energy
planning and analytical capability by establishing an institutional
capacity to perform integrated energy and economic analysis and to
undertake national and sectoral energy and economic planning.

3. The Project Agreement, which may be negotiated and executed by the
officer to whom such authority is delegated in accordance with A.I.D.
regulations and delegations of authority, shall be subject to the
following essential terms and covenants and major conditions, to-
gether with such other terms and conditions as A.I.D. may deem
appropriate.

a. Source and Origin of Goods and Services

Goods and services, except for ocean shipping, financed by
A.I.D. under the Project shall have their source and origin in the
Cooperating Country or in the United States, except as A.I.D. may
otherwise agree in writing. Ocean shipping financed by A.I.D. under
the Project shall, except A.I.D. may otherwise agree in writing, be
financed on flag vessels of the United States.

b. Conditions Precedent to Disbursement

(1) First Disbursement

Prior to any disbursement or to the issuance of any
commitment documents under the Grant, the Cooperating Country shall,
except as the parties may otherwise agree in writing, furnish to
A.I.D. in form and substance gatisfactory to A.I.D.:

Fs
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(a) A statement of the names and titles, of the persons
who will act as the representatives of the Cooperating Country,
together with a upecimen slgnature of each person specified in such
statement;

(b} Such other information and documentation as A.I.D.
may reasonably request.

(2) Additional Disbursement

Prior to any disbursement or to the issuance of any
commitment documents under the Grant for the long-term technical
assistance contractor, the Cooperating Country shall, except as the
parties may otherwise agree in writing, furnish to A.I.D. in form and
substance satisfactory to A.I.D., evidence that OEPA has operating
procedures, office space, training facilities and computer facilities
necessary for project implementation.

c. Covenants

(1) The Cooperating Country shall establish the organi-
zational and communication links necessary to coordinate Project
activities and to exchange information among the OEPA and the con-
cerned ministries.

{(2) The Cooperating Country shall take appropriate action
to establish and fund a mechanism by which OEPA may procure con-
sulting services for each year of Project activities following July
1982.

4, Based upon the justification set forth in the Project Paper, I
hereby determine, in accordance with Section 612(b) of the Act, that
the expenditure of United States Dollars for the procurement of goods
and services in Egypt is required to fulfill the purposes of this
Project; the purposes of this Project cannot be met effectively
through the expenditure of U.S.-owned local currencies for such
procurement; and the administrative official approving local cost
vouchers may use this determination as the basis for the certi-
fication required by Section 612(b) of the Act.
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y THE ADMINISTRATOR p an
ACTION MEMORANDUM FOR 20 APR 1982
THRU @ ES .

THRU : AA/PPC, John so1ton{<! 2 R &a,fjt;,_
FROM : AA/NE, W. Antoinette or'd%(._—SA

SUBJECT: Aufhorization of Project: Energy Policy Planning
(263-0123) for Egypt

Problem: Your authorization is requested for the subject project in the
[ife-of-Project amount of $8,5 million,

Discussion: Having almost a half billion dollars of USAID funds invested in the
electric power sector, the Mission collaborates very closely with the GOE
agencies involved in all aspects of the Egyptian energy situation, ranging from
policy planning and technical training to power generation and distribution.

The Mission's work in the sector, as well as the 1978 U.S. Department of Energy-
sponsored Joint Egypt-U.S. Cooperative Energy Assessment have provided us with

a large amount of information on Egypt's energy resources as well as on the
government's ability to put these resources to use,

This project is part of an overall project concept entitled Energy Policy,

Renewables Demonstration, Utility Management. The overall project,when finally
authorized, will contain three related activities, each of which is fully .
separable which are considered critical to the efficient utilization of Egypt's i
energy resources, The first, and the one for which authorization is now being

sought, is development of an institutional capability in energy policy planning

to serve the GOE Supreme Council for Energy (SCE). The second is the demonstra-

tjon of renewable energy technologies in crder to prepare Egyptian policy makers,
planners and the private sector for the time when energy prices make renewables
economic. The third is upgrading the management of the utility agencies to

promote both efficiency and decentralization of the energy sectur.

These activities are:

- Energy Policy Planning -

Strengthening Egypt's overall national energy, economic and technical
planning, as well as management capability, will enable the GOE to analyze
various energy supply options, develop a sound program to identify energy
demand and the capability to implement it in a more efficient manner. Basic
to the project is the reinforcement of the Egyptian Office for Energy Planning
and Analysis (OEPA), the staff arm of the Supreme Council for Energy, and

of other Egyptian energy related agencies. This will be accomplished through
technical assistance, on-the-job and selected long-term training and provision
for appropriate hardware. The intent is to upgrade Egyptian capabilities

in energy economics, analysis, technology and conservation, and in information
systems management and systems analysis.
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“onawables Demonstration -

it 1s expected that the energy analyses wilt also result in a better understanding
of the technical/economic characteristics of renewable energy resource systems.,
Renewables are not economically attractive at the present to the end-user in

Zgyr* because of heavy subsidies on fossil fuel based energy. It is feit,
a2owever, that Egypt is showing signs regarding movement in the direction of
adjusting selected energy prices upward. In the meanwhile, field testing of
proven renewable technologies is timely in order to evaluate their appropriate-
ness from a technical, cultural and economic (based on world energy prices)

poirt of view. Then, as Egypt moves toward realistic energy prices, the GOE

can move confidently in the renewables area.

- Utility Management -

In order to respond to the GOE request for assistance in the utility management
area, it is initially necessary to define the management issues to be addressed.

A joint detailed review and assessment of the current and planned management
development program efforts of both the Eqyptian Electrification Authority (EEA)
and the Rural Electrification Authority (REA), will be undertaken. Recommendations
will then be translated into an appropriate subproject.

“n2 cverall project concept developed from the interest of the GOE based on the

1578 National Energy Assessment. The request came from the Minister of Energy,

who is Deputy Chairman of the Supreme Council for Energy (SCE). The Supreme

Council for Energy was established by Decree as a partial result of the Assessment.
The Project Identification Document (PID) for Energy Planning and Renewables
Demonstration was approved by the Near East Advisory Committee (NEAC) in May, 1981,
The Project Paper (PP) for Energy Planning was approved by the NEAC in December, 1981
($2.5 million FY 1982, $6.0 million FY 1983) (see attachment). This forms the

basis for the requested Project Authorization.

A separate Project Paper has been submitted, but not yet approved, for Renewables
Demonstration (%$4.0 million FY 1982, $20.1 million FY 1983). Documentation for
Utility Management sub-project will be prepared during FY 1983 and is projected
at $15.4 million.

The initial, FY 1982, obligation for the $8.5 million Energy Planning Project
will be $2.5 million. Because the total aggregation of related projects, when
finally authorized, will exceed $20 million, we are requesting your authorization
of this initial, separable project activity. As the related, but separable,

sub project activities are developed by USAID and approved by NEAC as Project
Paper amendments, we will be submitting each to you for your authorization.

The total estimated cost of all of the sub-projects is $48 million,
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FIRST AMENDMENT
TO

PROJECT AUTHORIZATION
|

Name of Country: Arab Republic Name of Project: Energy Policy
of Egypt and Renewable
tnergy Fileld
Testing

Number of Project: 263-0123

1. Pursuant to Section 531 of the Foreign Assistance Act of 1961, as
amended, the Energy Policy and Planning Project ("Project®) for the
Arab Republic of Egypt ("Cooperating Country") was authorized on May
13, 1982. That authorization is hereby amended as follows:

a. The Project is hereby renamed "Energy Policy and Renewable
Energy Field Testing."

b. Paragraph 1 is revised to read as follows:

"1. Pursuant to Section 531 of the Foreign Assistance
Act of 1961, as amended (the "Act®), I hereby authorize
the Energy Policy and Renewable Energy Field Testing
Project (the “Project") for the Arab Republic of Eqypt
(“Cooperating Country®) involving planned obligations
not to exceed Thirty-two Million Six Hundred Thousand
United States dollars ($32,600,000) in grant funds over
a five-year period from the date of authorization,
subject to the availability of funds in accordance with
the A.I.D. 0YB/allotment process, to help in financing
the foreign exchange and local currency costs of goods
and services required for the Project."

c. Paragraph 2 is revised to read as follows:

"2. The Project will assist the Grantee to strengthen
its energy planning and analytic capacity by establish-
ing an institutional capacity to perform integrated
energy and economic analysis and to undertake nationail
and sectoral energy and economic planning and to
establish the technical, economic and cultural
feasibility of utilizing renewable energy tech-
nologies in Egypt.”
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2. The Project Grant Agreement Amendment, which may be negotiated
and executad by the officer to whom such authority is delegated

‘7 accordance with A.I.D. requlations and delegations of authority,
-nall be subject to the following essential terms and covenants

and major conditions, together with such other terms and con-
sitigns as A.l1.D. may deem appropriate.

a. Source and Qrigin of Goods and Services

Goods and services, except for ocean shipping, financed
by A.I.D. under the Project shall have their source and origin
in the Cooperating Country or in the United States, except as
A.1.D. may otherwise agree in writing. Ocean shipping financed
by A.I.D. under the Project shall, except as A.l.D. may other-
wise agree in writing be financed on flag vessels of the United
States.

3. Based upon the justification set forth in the Project Paper,
1 hereby determine, in accordance with Section 612(b) of the
Act, that the expenditure of United States dollars for the
procurement of goods and services in Egypt is required to
fulfill the purposes of this Project; the purposes of this
Project cannot be met effectively through the expenditure of
U.S.~-owned local currencies for such procurement; and the
administrative official approving local cost vouchers may use
this determination as the basis for the certification required
by Section 612(b) of the Act.

4. The authorizatidn cited above remains in force except as
hereby amended.

}L“L‘—--_»

M. Peter McPherson

JUL 29 1982

Uate
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ACTION MEMORANDUM FOR THE ADMINISTRATOR
THRU : ES

THRU : AA/PPC, John Bolton

FROM : AA/NE, W. Antoinette For?(wﬁk

SUBJECT: Egypt - Energy Policy Planning and Renewable Energy Field Testing
(263-0123) - Amendment to Project Authorization

Problem: Your authorization is requested (attachment # 1) for amendment of the
Energy Policy Planning Project (263-0123) for Egypt to include Renewable Energy
Field Testing in the additional Life-of-Project amount of $24.1 million.

Discussion: The first sub-project, Energy Policy Planning (263-0123.1) was
authorized on May 13, 1982. The accompanying Action Memorandum (attachment #2)
described the three activities which make up the overall project concept. The
description remains valid for the Renewable Energy Field Testing (Renewables
Demonstration) sub-project which is the subject of this requested amendment.

A separate sub-Project Paper has now been reviewed and approved for the
Renewables Demonstration activity, now titled Renewable Energy Field Testing
(attachment #3). This is for the amount of $4.0 million in FY 1982, and $20.1
million in FY 1983. When added to the $8.5 million for Energy Policy Planning,
already authorized, this brings the project total to $32.6 million. Still
remaining to be presented, in FY 1983, is the sub-project activity for Utility
Management, planned in the amount of $15.4 million. The total estimated cost
of the three sub-project activities remains at $48.0 million.

The Renewable Energy Field Test sub-Project Paper was approved by the Near East
Bureau on May 20, 1982. At that time the Near East Advisory Committee
requested responses from the Mission on four issues. Briefly, they were: (1)
that the selection of National Aeronautics and Space Administration, Lewis
Research Center (NASA/Lewis) as the project management entity be fully
justified, (2) that plans be clarified for the institutional development of the
Government of Egypt (GOE) implementing agency, the Qattara Hydro and Renewable
Energy Authority (QHREA), (3) that the project should include further provision
for development of the information system integral to the project and (4) that
the Mission discuss the relationship of this project to the AID/GOE energy
sector policy dialogue and address feasibility of alternatives to government
leadership in the area of renewable energy resources (attachment #4).

USAID/Cairo has replied (attachment #5 a, b) to the issues above to the
satisfaction of the Near East Bureau. The Mission indicated that (1) use of
NASA/lewis has met the standards of OMB Circular A-76 and Section 621(a) of the
F.A.A., in that NASA/lewis is particularly suited to the functions of the
management entity and is not in competition with the private sector in that
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regard., Some of the functions that NASA/Lewis would perform are "governmental
functions™ concerning program oversight that AID would otherwise perform
in--1ouse, and under OMB A-76 1s not permitted to delegate to a non-U.S.
government entity. while much of the management contract does not include
these functions, they are inextricably intertwined with the other management
tasks, and cannot be separated into several separate management contracts
w#zhout losing the benefit of one overall project manager. The Mission has
elaborated upon this and other points in support of NASA/lewis in attachment
5a. NASA/Lewis is already successfully performing a function similar to the
one proposed herein in Tunisia for a smaller scale renewable energy project.
The decision on the use of NASA/lewis has not yet been made and is not
required for project authorization. Of the $20.0 million planned for the
PASA, 92% or $18.4 million will be used for sub-contracts with U.S. private
sector firms.

The Mission has also indicated that (2) the QHREA analysis and plans will be
complete before the grant agreement is signed, or included as a Comdition
Pre-edent prior to first disbursement; (3) the project information system
will be designed and in place during the first project year; and (4) the
Mission has had lengthy discussions with the GOE on energy pricing, the GOE
understands our position and same adjustments have been made in electricity
rates and others are in the offing. The energy pricing situation is also
elaborated further in attachment 45 b. FPFurther to item (4) above, the Near
Zas. Bureau reccmmended as part of our comprehensive energy policy for Egypt
that we proceed to develop and implement this project. You agreed with our
recommendation during March 5 meeting on energy policy.

An Advice of Program Change for the total project was sent to the Congress on
March 11, 1982 and the 15 day waiting period expired without objection on
March 26, 1982.

There are no current human rights issues under section 502 b of the F.A.A.
which would preclude provision of this assistance to Egypt.

Recommendation: That you indicate your approval of this sub-project by
signing the attached Project Authorization.

Attachments:
1. Project Authorization (263-0123.2)
2. Action Memo to the Administrator dated April 20, 1982
3. Project Paper (253-0123.3)
4. NEAC cable State 151267
5. Mission reply to NEAC cable, Cairo (a) 14823, (b) 14212
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SECOND AMENDMENT
TO
PROJECT AUTHORIZATION

Name of Country: Arab Republic Name of Project: Energy Policy
of Egypt and Renewable
Energy FieTd

Testing

Number of Project: 263-0123

1. Pursuant to Section 531 of the Foreign Assistance Act of 1961, as
amended, the Energy Policy and Renewable Energy Field Testing Project (the
"Project"”) for the Arab Republic of Egypt ("Cooperating Country") was
authorized on May 13, 1982, and that authorization was amended on July 29,
1982. That authorization is hereby further amended as follows:

a. Paragraph 2 of the First Amendment to Project Authorization is
deleted and replaced with the following:

The Project Grant Agreement, or the Project Grant Agreement Amend-
ment, as the case may be, covering the grant funds and activities
added by this First Amendment to Project Authorization, which may be
negotiated and executed by the officer to whom such authority is
delegated in accordance with A.I.D. regulations and delegations of
authority, shall be subject to the following essential terms and
covenants and major conditions, together with such other terms and
conditions as A.I.D. may deem appropriate.

(1) Source and Origin of Goods and Services

Goods and services, except for ocean shipping, financed by A.I.D.
under the Project shall have their source and origin in the Cocperating
Country or in the United States, except as A.I.D. may otherwise agree in
writing. Ocean shipping financed by A.I.D. under the Project shall,

except as A.I.D. may otherwise agree in writing be financed on flag
vessels of the United States.

2. The authorization cited above remains in force except as hereby
amended. // p

W./Antoinette Ford
Assistant Administrator
Bureau for Near East

10 Ane 1999

aLe

BEST AVAILABLE COPY
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AUG - 6 1982

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR, BUREAU FOR NEAR
EAST

FROM:  NE/TECH, Kenneth Sherpergv/cv

SUBJECT: Egypt - Energy Policy Planning and Renewable Energy Field
Testing Project (263-0123)-Amendment to Project Authorization

Problem: Your approval is required to amend the Project Authoriza-
tion for the above project to permit the funds and activities auth-
orized for the Renewable Energy Field Testing Component to be obligated
by a separate grant from the funds and activities authorized for the
Energy Policy Planning component.

Discussion: The Project was originally authorized in the amount of
$8.5 million, on May 13, 1982, as the Energy Policy and Planning
Project. A Renewable Energy Field Testing component, in the addi-
tional amount of $24.1 million, was authorized by the AID Admini-
strator on July 29, 1982, by the First Amendment to the Project
Authorization. That First Amendment authorized obligation of the
Renewable Energy Field Testing funds by an amendment to the original
grant. Subsequently, the Mission has stated that it wishes the
flexibility to obligate the Renewable Energy Field Testing component
by means of a separate grant agreement. Each component will have a
different implementing agency, and the responsibilities of each
agency will be more clearly delineated if there are separate grants.
The existence of separate grant agreements means that project funds
will be available only for the purposes of the applicable grant
agreement. However, we have suggested to the Mission that it draft
the purposes of each separate agreement broadly, to encompass the
purpose of the entire project, so as to retain maximum availability
of all funds for the total project.

You have authority to approve this amendment to the authorization
under Delegation of Authority 133, Section 4(2), even though the
total amount of the project now authorized is $32.6 million, since
this amendment does not add funds, does not involve a significant
policy issue, and does not involve a waiver that only the Admini-
strator may approve.

Recommendation: That you approve the attached Second Amendment to
Project Authorization for the Energy Policy Planning and Renewable
Energy Field Testing Project, permitting the funds and activities
authorized for the Renewable Energy component to be obligated by a
separate grant agreement.

Attachments:

1. Second Amendment to Project Authorization
2. First Amendment to Project Authorization
3. Project Authorization

4. Cairo 18719
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~in Advice of Program Change for the total project was sent to the Congress on
Me-ch 11, 1982, and the 15 day waiting period expired without objection on
March 26, 1982.

Trare are no current human rights issues under Section 502b of the F.A.A. which
weuld preclude provision of this assistance to Egypt.

Recommendation: That you indicate your approval of this Project Paper by signing
the attached Project Authorization.

Attachments: Project Authorization
Project Paper

Clearance:

ﬂGC: Kelly &ammererq/ém Date';“z&ldb
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Ennex J

5C(2) - PROJECT CHECKL1ST

Listed below are statutory criteria applicable generally to projects with
FAA funds and project criteria ajplicable to individual funding secorces:
Development Assistance (with a rabcateqgory for criteria applicable only
to loans); and Fconoric Support Fund.,

ChUSS KiE FERENTES: 1S CGUNTRY CHECKLLST UP

TO DATE? 1iAS STANDARD
Ity CHECKLIST bLEN
RYVIEWED FOE THIS
PROJECT?

A. GENERAL CRITERIA FOR PROJECT

1.

Coptinuing Resolution Unnumberoed;
Yih Sec. 623h: Sce. €53(b).

{(a) Describe how authorizing and
aprropriations Conmittees of
Senate and House have been or
will be notified concerning whe
project; (t) 1is assistance within
(Operational Year Budget) country
cor international oiganization
allocation reported to Congress
(or not more than $1 million over
that figure)? .

FAA Sec. 6ll(a)(l). Prior to

obligation in excess of $100,000,
will there be (a) engineering,
financial and other plans
necescary to carry out the
assistance 2nd (b) a reasonably
firm estimate of thie cost to the
U.S. of the assistance?

.. BEST AVAILABLE COPY

Yes

Yes

Congress shall be notified
in accordance with regular
agency procedures.

The intended obligation is
within the level of funds
appropriate for Egypt.

Yes

Yes

},d"‘



FAA Sec. 61](&)(21. 1f further
legislataive action is required
within recipient country, what is
basis for reasonable expectation
that such action will be
completed in time to rermit
cracrly accowmplishneat of purpose
uf the azsistunce?

Pos fec €1l(b); Contlioang
balaed Lt rol Secg. ':'Ug. T4 1or
walel ¢ waler-relaten lang
£ SO wrunetrGrtyen, o

)

e oot U thie Stancardy eng
CIirila e el foruh an Lok
Poanciples ond Stansores for
Planrning Vater and Related Land
Fosources, dated Octeuer 24, 197232

Isfbeene w21 (e) e 18 picaect o
(:plLal assistance (e.9.,
cunstruction), and ail U.S.
acslctance feor it will excreed 1
mill:on, ha: Mission I:rector
certified wna Regional Assistant
Adwinictrator teken into
consideration the country's
capability effectively to
naintain and utilize the project?

FAA Sec 209. 1s project
susceptible of execution as part
of regional or multilateral
project? 1f so why is project
not so executed? Information and
conclusion whether assistance
wil) encourage regional
developrent programs.

FAA Sec. 60l(a). Information and
conclusions whether project will

enccuraye vfforts of the country

to: (&) incicase the flow of

BEST AVAILABLE COPY ,}/

N

R

Project, through the demonstration of
renewable energy technologies will
encourage the flow of international

trade in this area initially. It is .
anticipated that private initiative

and competition will also be fostered

for local manufacture of such tech-
nologies. Training will also be given .
in these technologies so that the
potential for improvement in energy
efficiency in all sectors can be

realized.
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international trade; (b) foster
private initiative and
competition; and (c) encourage
development and use of
cooperatives, and credit unions,
and savings and loan
associations; (d) discouraye
monopolistic practices; (e)
improve technical efficiency of
industry, agriculture &nd
coinmerce; and (f) strengthen f{ree
latsor unions,

Fup Sec. 6C1(D). Infornmation ana
cunclusion o how project will
encourage U.S. private trade and
investnent abroad and encouraqe
privete U.S, participation an
forc1an assintance progtam:s
{iacluding uvse ©f privaete trage
cnannels and the services of U.S.
private enterprise).

Fan Sec. 612(b), 636(h);
Cortinuing kesclution fec. 50B.
Lecciibe steps taxen tO assure
that, to the maximum extent
possible, the country is
centributing local currenciec to
meet the cost of contractual and
other serviceg, and foreign
currencies -owned by the U.S. are

utilized in lieu of aollars.

FAA Sec. 612(d). Does the U.S.
own excess foreign currency of
the country and, if so, what
arrangements have been made for
its release?

FAA Sec. 60l(e). Will the
project utilize competitive
selection procedures for the

BEST AVAILABLE COPY

This project will utilize U.S.
private ccmpanies for all field
tests, providinag those ccrmparies
experience in the Fgyptian enviren-
ment and knowledge on the local
marketplace.

See attached next page

All U.S. owned local currency
has been programmed. Nene is
available for this project.

Yes
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9. Continued

The Government of Eqypt is providing financing for approximately 15% of
total estimated costs (64.4 million); the Egyptian Government
contribution will be for 1local currency costs to cover salaries and
services for Egyptian participants. An estimated 17% of the AID grant
will require local currency expenditures for travel; related project
support costs, project promotion and in-country training. It is
recomnended that Egyptian currency for this purpose be purchased with
U.S. dollars since U.S,-owned local currency has already been
programmed. 612(b) determination attached.

BEST AVAILABLE COPY
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awardinc of contracts, except
where applicable procurenent
rules allow otherwise?

12, cContinuing Resolution Sec. 522. N.A.
If a=sictance 1s for the
production of any coiaesiity for
export, 1S the commodltly likely
to be 1 curpius on world narkets
at trhe time the resulting
Sl Lotive Capallity hecomnes

Coroiave, ond s such ansistance

Yrely to cavee tunftentiral
injuiv to U.S. paGlacers of the
Soitd, Bl.Mmilar or cunpetiting
comtodity?

FLLDING CrlTrhil, FOK PROIECT

1 eve s i . NGhen
1. Levelorment hssistance Ficject

Criteria

a. YRR Sec, 102(b), 131, 113,
DHU(2) . Fxtent to whach
oot l.'ily witl (d)
eticctyvely involve the poor
in Gevelopment, by extending
access to economy at local
levei, increasing
labor-intensive production
and the use of appropriate
technology, spreading
investment out from cities
to small towns and rural
areas, and insuring wide
participstion of the poor in
the berefits of development
on a sustained basis, using
the appronriate U.S.
institutions;:; (b) help
develop cooperatives,
especially by technical
assistance, to assist rural

Best Available Document

1
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ang urban poor to help
themselves toward better
life, and otherwise
encourage democratic private
and local governmental
institutions; (c) support
the velf-help efforis of
developiny countries; (4)
promote the participation of
woren 1n the national
econcmies of developing
countries and the
improvement of women's
stetus; and (e) utilize and
€encouraye regional
coopeiation by developing
countries? »

g

sec. 103, 103a, 104,
_iee, 107, 1s
sistance be¢ing nade
vailable: (include only
applicable paraqgraph which
corrasponds to scurce of

b | ae
[¥al

!

P hest e

[T
8}

funos uneG, If nore than
one Jund source 15 used {or
project, include relevant
paragraph for each fund
source.)

(1) {103} for wgriculture, rural
development; if so (a) extent to
which activity is specifically
designed to increase productivity
and income of rural poor; 103A if
for agriculture research; full
account shall be taken of the
needs of small farmers, and
extensive use of field testing to
adapt basic research to local
conditions shall be made; (b)
extent to which assistance is
used in couordination with

BEST AVAILABLE COPY

il
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programs carried out under 5Secc.
104 to help improve nutrition of
the people of developing
countries through encouragement
of increased production of crops
with greater natritional value,
inprovement of planning,
research, and education with
respect to nutrition,
particularly with reference to
inyrovesrent and expano=d use of
tacicencusly produced focituifsg
ang the unaertaring of pilot or
gerounstration of pro3rans

explicitly addrescing the pronlen.

of walnutrition of pcor and
vulnerable people; and (€) extent
to which activity increanern
Dotronal food tecuerity by
Lijrroving food poticie: ano
wanugement and by strerngthening
national food reserves, with
farticular concern for the nseds
of the roor, thicuah nMesscres
€HcOurejing dunwestic production,
building national food reservey,
expanding available storage
facilities, recucing post harvest
food losses, auc improvinag food
distrihution.

(2) [104} for population
planning under sec. 104(b) or
health under sec. 104 ¢(c); if so,
(i) extent to which activity
emphasizes low-cost, intcgrated
delivery systems for health,
nutrition and family planning for
the puorest people, with
particular attention to the needs
of mothers and young children,
vsing paramedical and auxiliary
medical personnel, clinics and

BEST AVAILABLE COPY
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health posts, commercial
distribution systems and other
modes of community research.

(4) [105) for education, public
administration, or human
resources developnent; 1f so,
extent to which eztivity
strengthens nonformsl education,
wakes forral ecuscation more
reicvant, especially for roeral
faallies anag urhan paosr, or
Strengthens motejeaent Capabllaty
of .nstitutions enabling the pour
to participate In development;
and (11) externt to wlich
assistance provides agvanced
educetion and training of people
ir develoring coantrzes ir such
disciplines a7 are reguired fog
planning and impiem:ntation of
public and private developient
activities.

(5) o6 1008A of 1980, Sec.
304} for eneruy, private
voluntary organizations, and
selected development activities;
if so, extent to which activity
is: (i) (a) concerned with data
collection and analysis, the
training of skilled personnel,
research on and development of
suitable energy sources, and
pilot projects to test of
suitable energy sources, and
pilot projects to test new
nethods of energy production; (b)
facilitative of geological and
geophysical survey work to locate
potential oil, natural gas, and
coal reserves and to encourage
exploration for

BEST AVAILABLE COPY
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potential oil, natural gac, and
cwal reserves; and (c) a
cooperative program in energy
production and conservation
through research and development
and use of small scale,
decentralized renewable energy
souvrces for rural oreas;

(i1i1) technical cooperation and
ovvelolment, erpecially with U.S.
frivate &na voluntary or 1o jsonal
anid international dove lopsnt,
viruanlizations;

(211) research 1nto, aend
evaluation of, econumic
development process and
te=clnijues;

(iv) reconstruction after
natural or marmade disaster;

(v) 1or special aevelopment
vroblens, and to ernzble proper
vtilization of carlier U.S5.
hnfrastructure, etc., assistance;

(vi) for programs of urbaun
Gevelopment, especially small
iabor-intensive enterprises,
marketing systems, anc financial
or other institutions to help
urban poor participate in
economic and social development.

c. [(107) is appreopriate effort
place on use of apprcopriate
technology? (relatively smaller,
cost-saving, labor using
technologies that are generally
most appropriate for the small
farms, small businestes, and
small incomes of the p~or.)
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d. FAA Sec, 11l0(a). Wwill the
recipient country provide at
least 25% of the costs of the
program, project, or activity
with respect to which the
assistance is to be furnished (or
has latter cost-sharing
reguirement been waived for a
"relatively least developed”
country)?

€. FAA Sec. 110(b). ¥ill grant
capital acsistance be disbursed
for project over more than 3
years8? 1f so, has justification
satisfactory to Congress been
mace, and efforts for other
financing, or 18 the 1eciplent
country "relatively lrent
developd”?

£.  FAh 5Sec. 2Bl (b). Descrioe
extent to which program
recogrizes the particular nceas,
desires, and capacitics of the
pecple of the country; utilizes
the country's intellectual
resources to encourage
institutional development; and
supports civil education and
training in skills required for
effective participation in
governmental proresses essential
to self-government.,

g. FAA Sec. 122(b). Does the
activity give reasonable promise
of contributing to the
development of economic
resources, or to the increase of
productive capacities and
self-sustaining economic growth?
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Devlopment Rssistance Project
Criteria (Loans Only)

a. FAA Sec. 122(b). _
Inforration and conclusion on
cepacity of the country to repay
the loan, at a recuunable rate of
interest.

b.  FRR bec. 620(d). If

ascistance 1s for any pro-ductive
teipsiee which will conplete
with U.5. ecuterprines, 1s there
ufi oagyrteraetit by the recapaent
country 'O prevent export to the
U.S. of zore than 20v of the
€entrrIprise's annual prodaction
during the life oi the loun?

Froject {riteris salely for

gconomic Sspport Fund

a. }PA Cec. H31(a). Wili thas

assistance prOmOte  ConunCour
rolivicz] rranility? 7o the
extent possiirle, dees it reflect
the policy cdarections of FAA

Section 1627

b. FA Sec. 53l(c). Will
assistance under tnis chapter be
used for military, or
paramilatary activities?

BEST AVAILABLE COPY

It will contribute to economic
and political stability and
reflects section 102 policy

directions.
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5C(3) - STANDARD ITEM CHECKLIST

Listed below are the statutory items which pormally will be covered
rcutinely in those previsions of & assistance ayreement dealing with 1ts

irlementation, or covered in the agreement by imposing limits on certain

uses of funds.

Tne:e iteme are arranged under the general headuinac of (A} Procursment,

()

construction, and (C) Other kestrictiouns,

Procutement

1.

FAA Sec. ¢02. Are there
arrangemcnts to permit U.S. small
puciness to participate equitably
in the furnishing of connmoditics
and services financed?

FAA Sec. 604(a). Will all
procurement be from the U.S.
except as otherwise determined by
the President or under delegation
from him?

FAA Sec. €04(d). 1f the
cooperating country discriminates
against U.S. marine insurance
companies, will commodities be
insured in the United States
against marine risk with a
company or companies authorized
to do a marine insurance business
in the U.S.7?

FAR Sec. 6C4(e); ISDCA of 1980
Sec. 705(a). If offshore
procurement of agricultural
commodity or product is to be
financed, is there provision

BEST AVAILABLE COPY
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against such procurement when the
domestic price of such commodity
is less than parity? (Exception
where commodity financed could
not reasonably be procured in
u.s.)

FAA Sec. 603. 1s the shipping
excluded from compliance with
reguirenent in section 901 (b) of
the Merchant Marine hct of 1936,
as croended, tint at least 50 per
centun of the grous tonneye of
conmaCities (computed sejparately
for dry bulk carriers, dry cargo
{inirn, oand tankers) financed
shall be transported on privately
ownzd U.S-flag commercial veusels
to the extent that such vessels
are Lvailauble at falr ond
I<a3sonuble rates?

FAA sec. 621. 1f technical
asslistance 1s {inanced, to the
fullret extent practicable will
such assistance, gowds and
protessional and other services

- be furnished from private

enterprise on a contract basis?
If the facilities ot other
Federal agencies.will be
utilized, are they particularly
suitable, not competitive with
private enterprise, and made
available without undue
interference with domestic
programs?

International Air Transport,

Fair Competitive Practiccs Act,
1974. If air transportation of
pérsons or property is financed
on grant basis, will provision be
made that U.S. carriers will be
utilized to the extent such
service is available?

BEST AVAILABLE COPY
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NASA Lewis Research Center will

be utilized in a project management
mode, however, their technical
assistance can be made available
without undue interference with
domestic programs. The overwhelming
majority of project activities will
be furnished by private enterprise
on a contract basis.



[

b.

Continuing Resolution Sec. 505,
If the U.S. Government 1s a party
to a contract for procurement,
does the contract contain a
provision authorizing termination
of such contract for the
convenience of the United States?

Construction

1.

FAR Sec. €01{d). 1If cupital
{e.g., construction) praject, Aare
engincering and prefessional
services ¢f U.S. firms and their
aifiliates to be used to the
naximum extent consistent with
the national interests?

FLA Sec. 6ll(c). If contracts
icr constructiodn arée to be
financed, will they be let on a
competitive basis to maximum
extent practicable?

PR Sez. (XU(K). 1f for
constructivn of productive

enterprise, will &ggregate value
of assistance to be furnished by

the U.S. not exceed $100 million?

Other Restrictions ,

1.

FAA Sec. 122(b). If development
loan, is interest rate at least
2% per annum during grace period
and at least 3% per annum
thereafter?

FrA Sec. 301(d). 1f fund is
established solely by U.S.
contributions and administered by
an international organization,
does Comptroller General have
audit rights?
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FAP. Sec. 620(h). Do arranjenents Yes
ex1st te insure that United

States foreign aid is not used in

manner which, contrary to the

best interests of the United

States, promotles or as51sts the

foreign aid projects or

activities of the Conmunist-hloc

countries?

Comtincing kesolution Sec. Hi4,
! ojetticlpints will be trained Yes

(]

rootoe I'nited Stiates wath funaco
o ITyeated an FY 1981, has 1t been

-

Ce-Le-l P 3iveet €lther (a) that sucn
farticipants will be welectea
otherw=i1se tnan by thear home
governments, or (b)) that at leest
20% o ne Y J981 ficcal year's
fornds oppiopr.atead for
participant training will e
paiticipants selected otherwisc
than Ly tnelr hoge Qoveranent?

@11} ailangoments precluas e of

fibancang:

a.  FrA Sec. 104(f). To pay for
[=rfornance of abortions as a Yes
method of family plenning or to,

Mot 1vatle or COoQEce petsons to

practice abortions; to pay for
performance of involuntary

sterylization as a method of

family planning, or to coerce or

provide financial incentive to

ary porson to undergo

sterilizacion?

b. FAA Sec. 620(g). To Yes
compensate owners for

expropriated nationalized

property?

Best Available Document
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c. FAA 5ec. 660. To provide
training or advice Or provide any
financial support for the police,
prisons, or other law enforcement
forces, except for narcotics
programs?

d. FAh Sec. 662. For Clh

activities?

e. FAA Sec. €36(1). For
putchase, sale, long-term lease,
exchange oI guaranty of the sale
of motor vehicles manufactured

outside U.S., unles a waiver is’

obtained.

f. Continuing Resolution Sec.
504. To pay pensions, annuities
retirement pay, or adjusted
scrvice compensation for military
personnel?

g. Continuing Resolution Sec.
506. To pay U.S. assessments,
arrearages or dues,

h. Continuing Resolution Sec.
507. To carry out provisions of
FAA section 20?(d) (Transfer of
FAA funds to multilateral
organizations for lending.)

i. Continuing Resoclution Sec.
509. To finance the export of
nuclear equipment fuel, or :
technology or to train foreign
nationals in nuclear fields?

3. Continuing Resolution Sec.
510. For the purpose of aiding

——

the efforts of the government of

BEST AVAILABLE COPY
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such country to repress the
legitimate rights of the
population of such country
contrary to the Universal
Declaration of Human Rights?

k. ~ Continuing Resolution Sec.
£l6. For publicity or propzganda Yes
purpotes within U.S. not

St
avtnerised vy Conyress?
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ANNEX K
(Unofficial Translation) -

With reference to the letter dated February 3, 1982, concerning the final
agreement with USATD for implementation of the project Snlar Energy and
Heat  Recovery for Poultry Processing Plant and the Heliopolis
Slaughterhouse that was held amongst projects agreed upon and with
reference to the mecting that took place in your office and under vour
lzadership on Fe¢bruary 1, 1982, and that was attended by Dr. Tzzat Abd El
jamid and Engineer Sayed Al Eaom for the Chicken Industry.

And bzsed upon the Issociation's request, it gives me pleasure to inform
vou that Dr. 2:zzat xbd El Hamid, General Manager of Slaughter Houses, has
zen appointed the representative of the General Poultry Company in that
which concerns this project.
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ANNEX L
{Unofficial Translation)

Excerpts from a Report Presented to the
Ministerial Committee for Production
Concerning the Ministry of Electricity and Energy Activities
in the Field of New and Renewable Energy

Following is a submission of agreements made by the Ministry, the
governorates and the different foreign organizations:

1.

French-Egyptian Agreement;:

This agreement was éfghed for the first time during 1977, it
included the following projects that have bheen implemented durinsg
l981.

A. The construction of an Information and Documentation Cen:er

related to renewable energy:

Imported ecguipment for the Documentation Center and the library
have arrived and the Center will be supplied with more than 300
books in the field, in addition to 33 scientific circulars
received regularly by the Center. The Ministry will guarantee
receipt of new publications in the field so that researchers and
students might easily find the necessary books.

B. The construction of essential network for solar energy:

Construction and operation of an important solar measurement
station took place near the Pyramids, in addition to six mobile
stations for solar measurements. The Ministry changes the
locations yearly to get the necessary data easily on the
Republic~wide level.

These stations have been working for more than 18 months and the
results that were obtained are being analyzed to fix the solar
map of the A.R.E. so that different projects can be easily
evaluated.

C. The construction of an examination and measurement lab for the

different solar groups:

- This lab has been formed and a number' of the solar stations have
been chosen since November 1979, This kind of 1lab meets the
essential need of the evaluation of local production of solar
systems.

\\ R o TN ia e
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- Manufacture of an experimental apparatus has taken place for

examination and evaluation of night cooling for the solar
systems and making use of that in the cooling field.

Importation and placement of a number of different solar heaters:

This project includes lncating and operation of the following
heaters:

% heater with a capacity of 150 litres/day and a heater with a
capacity of 1500 litres/day in the wafaa wWal amal city.

A heater with a capacity of 5000 litres/day of hot water for the
crhalt building in the Armed Forces Hospital in Maadi.

Water desalination in EL Hamrawein:

A study and construction of a desalination station with a
productivity of (60m3/day) of water working with solar energy
at the Misr Phosphate Company at lamrawein on the Red Sea took
place at tne end of 1981,

The solar refrigerator project on the High Dam Lake:

The application program of the Egyptian-French agreement in the
field of rvencwable enerygy includes the construction of a cooling
and freezing facility with a capacity of 10 kilowatts and a
freezing capacity of 14 tons on the High Dam Lake for freezing
fish until it is transported. 1In addition, the project, which
has been completed, includes the capability of irrigating and
cultivating the surrounding area.

In the field of training and spreading awareness:

Scientific and technical training for Egyptian engineers in the
field of solar energy will take place in France, especially in
the experimental stations previously cited.

The educational tour took place for the basics of solar energy
with the cooperation of scientists in the two countries. The
Egyptian-French solar week took place during March-April 1980,
including a scientific seminar and a solar energy equipment fair
in France. )

In the field of manufacturing solar enerqgy eguipment:

In addition to the previous projects, as a result of French
cooperation in this field, and because the Ministry of
Electricity and Energy desires to manufacture the solar energy
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equipment in Egypt, during 1981 an agre2ment was signed for the
construction of the French-Egyptian Company for New Energy (RITCO)
between the French Sofretes Company and the Nasr Company for Transformer
Manufacture (ALMACO) under the Ministry. The solar heaters will be
collected in the company during the year 1982 and the factory is to be
completed at the beginning of 1983.

The Egyptian-French Agreement in the Field of Renewable Energy
(November 1981):

The Egyptian-French BAgreement for Renewable Energy was signed in
Cairo during the month of November 198l. 1t included s e
application projects in addition to support of scientific -4
technical cooperation between the two counterparts and the
continuation of the fields of cooperation to include other resources
of renewable energy like wind energy, biomass and geothermal.
Following is a brief summary of the components of this agreement:

In the fieldﬂpf SOlﬁfhfffﬂllZ’

1. Joint seminars for development took place in the period of 19-21
December 1981.

Another two seminars will take place during 1982, one is in the
field of solar building, the other is 1in the field of
development of the substances used for new energy eguipment.

2. Importation of one of the solar centers with equivalent circular
cut to be chosen for Egyptian circumstances with the cooperation
of the French counterpart and the Ministry of Electricity and
Cairo University. It is expected that this kind would be
suitable for the uses of industrial heating at high temperaturss.

3. A desalination project in the Red Sea working with combined
solar and wind energy.

4. A study of a solar system to provide one of the textile
factories with industrial heating needs by means of solar energy.

S. Cooperation with the National Research Center in the field of
study of the new photovoltaic cells and means of applying it.

6. Importation, placement and examination of a low-head irrigation
pump working with photovoltaic cells.

7. Supplying Elwan village in Assiut with 4its different needs,

utilizing solar energy with the cooperation of the Ministry of
Electricity, Assiut University and the French counterpart.

BEST AVAILABLE COPY
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Cooperation between the Agriculture Research Center and the
French Research Center in the field of biomass to produce biogas
and impact upon the urban wagte prohlem. -

A study of the domestic heater models that were examined in
France and selection of 3 suitable models for Egyptian
circumstances, building it in one of the new settlements in
order to select the bhest one.

The cooperation of France in firnamcing and in exporting the
equipnent related to the Eyvptian Reuncwable Energy Developient
Organization.

Training T.votian engineers and technicians in all fields of
irpilencntation of the previous projects.

2. Egyptian-German Agreement:

This

agreement was signed at the end of 1978, including the following

Lroiectg:

A

In the field of electricity production by using photovoltaic

cnlla:

The agreenent  included the importation and placewment of ten
solar stations working with photovoltaic c¢ells for operation of
different equipment. A number of them have been finalized, the
rest are expected to be finished during 1982. These are:

1. A naval warning apparatus placed on the High Dam lake which
has been successfully working since the start of 1980.

2. A system for the microphones of Mit Aboul Kom mosque has
been working since August 1979.

3. A refrigerator (2 KW) for keeping medicine has been placed
in the Health Unit in Mit Aboul Kom village.

4. A photovoltaic station for supplying electrical batteries
for cultivators and insecticide and irrigation equipment
has been working in the irrigation development project in
Mansonura since March 1981.

5. Solar pump for irrigating the cultivated lands (2 KW) was
installed during December, 1981 and experiments are being
done now. ’
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6. A complete system containing three stations for wa-er
desalination for producing water from a potable well for
the use of the workers in the lab will be implemented under
the auspices of the Ministry of Electricity.

7. Units for colored television sets.

B. Examining the solar systems:

Importation of a station for comparison of the solar systems, to
evaluate their role.

c. Planning betwoen the Egyptian and German counterparts to
finalize the study of the capability of using rtrenewable energy

resources in El Owainat South of the Valley.

D. In the field of training and spreading awareness:

The Egyptian-German seminar for solar energy took place in
January 1981, '

Cooperation with the United States of America:

The Ministry of Electricity in the last few years has completed some
studies in the field of new and renewable energy with the cooperation
of scientific organizations in the U.S.A. The cooperation agreement
between the Ministry and USAID is expected to be signed during the
first quarter of 1982 and will last 5 years. Following are the
cooperation fields with the U.S.A.:

A. Assessment of Egyptian Resources from Wind Energy:

The Ministry of Electricity contracted the University of
Oklahoma in 1978 to do an overall study on wind energy in Egypt
where a complete survey was being done. A map has been made to
make a complete image of the most suitable regions to construct
wind energy projects on the Northwest Coast and the Red Sea
shore. ’

Based on the results of these studies, the cooperation project

with USAID includes some projects for wind energy in both
regions.
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c.

In the field of producing electricity thermally:

The Ministry has finalized a study for the feasibility of
constructing solar studies to produc2 electricity by using the
central 'complex system with the couperation of Mcbonnell

Douglas. This & udy includes three phases:

Phase T: Collecting data and selecting projects according
1o needs until the year 2000,
Phase 1I: Studying and analyzing the results and

specifying the size, kind and location of the stations and
the 1impleanzntation programs, specifying the 1industrial

needs and manner of implementation.

Phase TII: An industrial survey is to take place to learn
the potential of Fygyptian industrialization and the study
of the waintenance of 4olar enerqgy stations and the

economic aims of the different projects.

A study of the evaluation of renewable energy resources and the

fields of utilization:

In 1979 the Ministry and AID, contracting MITRE, finalized an
overall study of new and renewable energy resources in A.R.E.,
including the current activities and the local capabilities. The

results of the study specified six main priority fields in A.R.E.

Cooperation agreement between the Ministry and AID:

Based on the previous study, AID has sent a large group of
American experts to study the details of the possible

cooperation between the two countries with the cooperation of

" BEST AYAILABLE COPY
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the Qattara Hydro Renewable Energy Authority (QHREA). The studies will

result in a cooperation agreement which will include four main aspects.

Implementation will last five years.
1. Thirteen experimental projects in the following fields:

a. Utilization. of solar energy in industrial theating

"operations.

b. Producing electricity by means of photovoltaic cells.

c. Use of wind energy.

d. Producing electricity by using thermal solar stations.
2. Training of engineers and technicians in different fields

related to the previous projects.

3. Detailed studies and designs related to the implementation

of these projects.
4. Studies of some projects which are of great importance to
Egypt and which could be put forward for consideration in

the future.

4. Cooperation with UNDP:

A study of several projects for cooperation with UNDP is taking place

and includes the following:

Selection of Egypt' as a location for a solar pump project
financed by the World Bank in which eight solar pumps will be
fixed in different 1locations in Eqypt, in addition to three
projects for desalination and drying, with total expenditures of

$300, 000.
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5.

Cooperation with the Italian government:

Four years ayo, cooperation started with the Italian government and

concentrates on the following:

The

The Italian government yearly gives training courses for
Egyptians nominated by the Ministry of Electricity and
Frzygy and  are being sent to Italy to study in the
Tisterietional  School  for  Solar  FEnergy  (SOGITA). During
these four years the ministry has sent more than 100
students representing different universities and
organizations in Eqgypt. In January 1981 a Memorandum of
inderstending was  sigrned Dbetween Italy and the Ministry

which includes the following:

Cooperation in studying and planning projects to supply

reinote settlements with their energy needs.

Cooperation in the field of solar architecture by means of

seminars and field tests.

Cooperation in the field of applying renewable energy to

industries.
The Egyptian~Italian Weeck for Rencwable Energy.

Cooperation in manufacturing solar energy equipment.

Ministry has asked the 1Italian Embassy and the Ministry of

Economy to supply the necessary funds for various projects which were

previously approved under the Financial Protocol signed by both

counterparts.
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6. oOther activities of the Ministry of Electricity and Energy in the

field of renewable energy:

A.

locations -

In the field of solar energy:

The Ministry of Electricity submitted an international tender
for importing . 1000 solar water heaters with various
qualifications. The tender was analyzed and the heaters weve
bought from five international companies. The Ministry §as

finished the following:

1. Making the tender available to get acquainted with the
internatinnal technoleogies in the field of heating water by

means of solar energy.

2. Thirty-five heaters were placed with various qualifications
in experimental locations in Alexandria, Damanhour, Cairo
and Assiut for doing experiments in the Egyptian

environment.

3. Fifty heaters were specially placed, without any fees, in

useful for the general national interest 1like schools,

universities and hospitals. This has been done in about ten locations.

- These heaters were rented to citizens for very little money
to support the spread of awareness with the benefits of
using it by means of companies which are distributing

electricity in Cairo, Alexandria and elsewhere.

- The Ministry will put the measuring qualifications for the
solar heating apparatus under the supervision of the

Supreme Council of Renewable Energy with the cooperation of

the Ministry of Industry and 'Organization for
Standardization.
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In the field of spreading awareness:

A committee has been formed to sprecad awareness between the
pupils in schools as a test of the educational division of the
Minisi y of Education, universities and the Ministry of

Flectricity. Soma of the education inspectors in the Ministry

of Fiucation +nd a large number of training divisions in
universiticgs were oent on Lraining courses al.rcad and Fgypt in
the fi=ld of wolar o¢nergye. The Ministry intiends to place a

nurnber of solar heaters in schools, in «addition to the Ministry
of Education's supply of a number of books dealing with
renewable enerates.  Also, some of the solar hweaters were placed
in Facnities of FBrginecring in different universities, in
addition to the seminars done by the Ministry for the

previously-mentioned purpose.

In the field of desert settlement develornent and renewable

energy:

The Ministry, the American University in Cairo, and the Ministry
of Reconstruction are constructing a new settlement on 200
feddans in Sadat City to represent the first experiment for the
development of renewable enefqy resources used in the
development of the Egyptian desert. The project contains the

following examples for the new desert settlements:

1. Three farms, each of ten feddans occupied by one family.
Each Farm has its individual source of energy to easily

identify the most suitable.

2. One farm (30 feddans) occupied by three families. Their
needs are centrally supplied as the result of the first

experiment.
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3. An agro-industry (90 feddans) is a sample of the farms
under the agro-industrial companies, contains the regular
settlements, the animal food factories, dairy factories and
automatic slaughterhouses. It supplies the other farms

with their needs of meat and dairy products.
4. A farm “or producing and storing vegetables.
All mza1s of renewable encryy are used on these farms.

Conclusion:

Based on ithe aforementioned, the Ministry has given priority to new and
renewable energy resources and much effort is being made through the
Supreme Council of ©New and Renewable Energy, supporting 1local and

international cooperation in order to supply Egypt with her energy needs.
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Objectives of EREDO

1.

10.

11.

To define national energy needs, patterns and resources, with emphasis on
the contribution of renewable energy resources potential to assist
development of policies and strategies.

Introduction of new technology development and acceleration of the rate of
its progress to the field.

Adaption of technologies and prototypes through field testing as well as
laboratory analysis.

R&D solutions to problems limiting the practical use of the existing
technologies and for solving application problems.

Market and economic evaluation studies, with concern to the problems of
new techniques, are to be conducted.

Demonstration of components and systems to provide evidence to the
potential users of which systems are feasible to identify techmnical
problems and possible implementation barriers.

To identify and monitor the main barriers to the use of renewable energy
sources, such as standards, building codes, testing and sun rights.

Introduction of the systems to industry.

Commercialization of the products by moving the technology from the status
of technical and economic feasibility to the status of market-phase.

Educational courses and training for engineers and industry to improve
their technical capabilities so that they can continue the implementation
and use of appropriate systems.

To give assistance for:

Policy-Makers: With program and legislation with recommendationms.

Manufacturers: Specifying and developing of better designs and
solutions to the application problems.

The Users: In identifying economical uses of renewable energy
resources and other energy conserving techniques.
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Annex M

Relevant Experience with Similar Projects

NASA was delegated by the DOE, beainning in the mid 1970's, with
responsibility for the U.S. national proarams involving desiagn,
development, field test and evaluation of photovoltaic stand-
alone systems, large horizontal-axis wind electric machines and
solar heatina and cooling projects.

In this period the following photovoltaic systems experience has
been developed by the NASA Lewis Rescarch Center (NASA-LeRC):

- Twentv syvstems have been placed in successful operation (See
Annex 5)

- Cver one dozen applications have been dermonstrated at users'
sites, rancino from insect traps (agricultural) to villace
nower (Schuchuli, Arizona, operational Dec. 1978 and Tancave,
Upper Volta, operational March 1879) for lichtina, water
pumping, refriceration, and arain arindinc

- Photovoltaic powered vaccine refrigerator systems are now
beino procured, in support of the U.S. Center for Disesase
Control and the ¥World ¥ealth Organization, to be deployed this
vear in India, Maldive Islands, Gambia, Ivory Coast, Peru and
Colombia

- Standardized power systems for remote medical units are now
beino procured in support of AID/DS/FEY for deployment in
Kenya, Zimbabwe, Guvana, and Ecuador

- Village Community Service Systems (for health unit, school,
water supplyv, and area lichting) are under design for a joint
U.S./GOG project for four villages in Gabon

Concurrently, NASA Marshall Space Flight Center assisted in the
preparation of the National Commercial Demonstration Program for
the installation of solar heating and cooling systems, including
industrial process heat, in commercial establishments in the U.S.
These sites included factories, hospitals, schools, warehouses,
hotels and multiple family dwellings. Two hundred and eighty
seven projects were implemented, with NAS2 responsible’ for the
management of 118. 1In addition, forty-two new systems were
developed and installed in test buildinas for both heatinc and
cooling demonstrations. The DOE National Collector Test program
was planned and executed by NASA. This program resulted in the
rankina of 158 collector type manufactured in the U.S. according
to thermal efficiency. An outarowth of this test program is an
effort, currently underway, to uparade the performance specifica-
tion (ASHRAE 93.77) to reflect all-day efficiency. A proqgram,

to be completed in 1984, was recently undertaken to install

‘heating and cooling equipment in 840 federal buildings in all 50

states.
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NASA, long instrumental in aerodynamics and aircraft profession,
has addressed its experience to the development of aerodynamically
efficient wind power ceneration machines. NASA-LeRC has completed
development of larce wind power machines, i.e., 200 kW-2.5 MW, and
is now well into the deronstration vhase of these machines
interfaced with the utility orid in the U.f. Fight of these
machines have been installed over the last two vears. The

largest sinale installation is a wind farm of three machines,
cenerating a total of 7.5 MW, Machines have heen sited in Hawaii,
Puerto Rico, Rlock Island, North Carolina, YWew Mexico and
vashinoton., Several of the sites are rerote, such as on the
T2land of Cuelelira, Phacrteo Rico, and have joned inctallation
rrobleims vhiich wonldd ey covmon to rany areas in develoning
countries,
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ANNEX N
Project 263-0123

2(b) RBECOMMENDATION TO AUTHORIZE PURCHASE OF EGYPTIAN POUNDS WITH U.S.
DOLLARS ‘

over the 1life of the Rencwable Energy Field Testing Subproject
approximately $4.8 million will be used to support local currency
costs of the project. Dollar funds will be used in association with
GOE disbursement of Egyptian pounds for the consts of the travel, per
diem, and shipment of bhousehold effects of project consultant;
related project support costs such as the travel and U.S. per diem
of Egyptian participants, procurement of sccretarial services,
project promotion, in-country training and such local procuremant
cormodities as is authorized. The Mission will purchase Egyptian
pounds with U.S. dollars provided by the Project. The Egyptian
pounds will, in turn, be made available to the various appropriate
entities responsible for project implementation for disbursement in
accordance with the agrecements reached between USAID and the GOE in
the Project Agrecnent.

JUSTIFICATION: Dollar funds used in conjunction with Egyptian pound
costs represent an additional real resource to the Egyptian economy
and provide means for speedy implementation of studies and offers
sone incentive for the Egyptian Government to implement new
initiatives that it might otherwise not be able to undertake.
U.S.~-owned local currency is fully programmed and is not available
for use in this project.

However, if U.S.~owned local currency were available, it is doubtful
that the various Egyptian entities could enter into agreements since
they would have to sustain budgetary cutbacks in other areas. Even
if the various Egyptian entities were to obtain budgetary funds to
provide its full portion of project costs, it is doubtful that it
could commit them to this project unless the added fill in of dollar
funding for 1local currency costs were assured. Given the above
considerations and the fact the Energy Policy and Planning
Subproject supports the U.S. Foreign policy ojbectives and the
Country Development Strategy Statement of Egypt, we have concluded
that 1local currency costs should be funded with dollar-purchased
Egyptian pounds.
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ANKNEX O
ANNUAL COST FOR FUEL UTILiZED IN TNDUSTRIAL HEATING

AND THE SIZE OF GOVERNMENT SUBSIDIES

D

Fuel Consumption in 1000 tons pPetroleum Equivalent Cost in LE 1 M
MINISTRY/SECTOR '
Electri- Mazout?* Solar* Gas Other International ; Subsidized Difference
city s
Min. of Petroleum - 142,200 - 48,400 - 32,402 ( 1,429 30,972
t
Min. of Military
Production 3,160 6,330 1,280 22 180 2,205 241 1,964
Min. of Electricity i
and Energy - 74,000 - - - 12,580 555 12,025 i
Min. of Industry ] 439 1,546,827 50,620 - - 275,619 ! 13,455 262,164
Min. of Agriculture - - 12,950 - - 3,212 | 469 2,743
. |
' !
Total Production | i
Sector Excluding 3,599 1,769, 357 64,850 48,422 180 ; i 309,868
Fertilizers I 13% !
326,018 16,149 i of
S \ : ! Subsidy
Cost in LE 1 M Int 863 | 300, 790 16Q, 828 8,236 47 N ! |
for Production |Sub.| 158 13,270 2,350 364 7 : { ;
Sector Diff] 705. 287,520 13,732 7,872 40 |
B ] .
. L y
Total National in j i 5 :
1000 tons of 8,997.5 !4,423,392 162,125 ﬂ21,055 450 ' ! 774,675
Petrol. Equiv. } ‘ ‘ 32.34%
l L | ] .
Costs in LE 1 M Intl| 2,158 751,975 40,207 20,590 117. ! l Total
on the National Sub. 395 33,175 5,875 910 17. ; 815,045 40,370 i Subsidy f
ievel Diff] 1,703 718,800 34,330 19,680 1u0 47 ! ; 774,675 i
} L i ' i
5 *Srade of 0il
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ColLUMIE TGN - OF  TNDULTRTAL HEATING AT
DIFFERFRT TEMEERATURE LEVFLS CALCULATED IN
TONS OF PETROVLEUM FOR THE YFAR 1980-81

e TEMPFNAICRE IBVFLS o
MIK1STRY/SECTORS £80 ¢ 150 £ 300 > 300 TOTAL
1) tiniitey of Fetroleam | 28,738 | 24,622 | 40,040 | 97,50 | 190,600
2) Miristry of Industry
Soinring & Keaving 25,304 268,000 | 30,000 | 12,000 | 361,204
wr:ta1lic Frodocts 3,765 17,240 - L 506,500 . 20,995
Crnival Froducts | | {
cTuding Teroitiions 120,281 394,563 : 2,82¢ - ; 527,578
:Zt‘:;l'i.i_i\:vnal T roducts 27, 300 74,287 18,900 - , 12¢, 487
Metallurgy & kefrac- : |
tory Materials 24,780 24,780 1,200 ! ~, 160 58,420
: i :
Total Industry 211,430 798,870 52,926 , 534,660 | 1,597,886
3) Miristyy Military Productionw 6,244 2,411 | 1,110 i 1,210 } 10,975
4) Yiristry Electricity . | ' ; f
and Lnergy | 74,000 - 1. - [ - 74,000
5) Ministry of Agriculture 9, 000 3,950 - i - 12,950
TOTAL 'PRODUCTION SECTOR 329,052 829,853 94,076 623,430 1,886,411
Items 2-7 o o 246,790 622,390 70,557 | 475,072 1,414,809
4 L;rgest Industries and
Power Stations 80, 000 20,000 202,960 1,051,840 1,414,808
NATIONAL TOTA—L_—“ o J 655,842 1,47},'240 427,955 IL 2,169,342 4,716,027
KATIO TO NATIONAL TOTAL % | 13.92 3.22 | 9.06 | 5.8 | 100.00
RATIO T8 CONSUMPTION OF .. | |
PRODUCTION SECTCOR | 17.44 5.00 " 44,00 33.6 100.00
e — S —emm ) ———
TABLE 2
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LIST OF PRIDRITIES

TABUEN IV FERRY Y ) Y XAPED F I NP3 XNRIENDN
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PREGSENIATION 10 ¢

THE SUPRENL CONINCTE O NILW AND REMEUALE SIRCES QF TRERGY
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GILALFGY OF UTILEIATTION DF HRGE
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|
TABLE 1 1 HIGH PRIORITY PROJELTYH
1 1 1 1 1 1
I SOIRCE I APPLIC. I DRIGIN 1 FUNDING t I©'XCHT, o SraKl
TETLE/SITE 1 oF 1 FHD-USF 1 ar 1 AGENCY 1} ALFNLY T DATE

1 ENERGY 1 1 TIEH | 1 1
IWCAR INDUST. JSOLAR-THERIDRAYING IFGYPT 1 15F)L ZNRG, T
MYER 1 i ] ¥ 1 I
1 1 [ I I 1
1 1 1 I 1 ) §
e 1 I 1 1 1 1
I I 1 1 1 1

- e oma— e o - -.“..__._-_...__._‘__. . am mEae wm e we mwm = me — e - - - e e ea . - L e f S e W w wes an = ae e
e JR [ NHEGY 1S0L AR IRFG . NAGSEMI IROLZOIHFR] i A 1
HAPPI NG OF 1 1 1 1 ] |
tirel 1 1 1 1 1 1
1 1 1 1 I 1
TVER (il CONNTRY 1 1 1 1 I
1 1 1 1 1 1

SUAR ASSTLIFD TSOLAR-THERIDRAY THE 1T 0.5.A, I USTAID™ 1.P . A/MIT'T HAR .01
FNUSIT DYaiYDRA. 1 1 H 1 1. 1
I 1 1 1 1 1
1 | 1 I 1 I
R17a. 0 P ATt 1 1 1 ] 1 |
) I I 1 1 ] I

SALAR rArIe, 1500 AR-THFRINFATING T .5, T US AID  IR.P.ASHIND MnE 1
108 R 1o 1 1 1 1 1 I
PROGCCSSTNG I 1 1 1 1 1
J § 1 1 1 1
GLZA-XDl DATR COT 1 1 1 1 1
1 ( 1 1 1 1

SIH AR [ Nt RETY TSNLAR~THCR THENF TNG I 1.4.a, 1 B A1D JR.P.A/BOFT HAL.M
AMD HEALD RICDIV, T 1 i 1 1 ]
FOR PFrng apy 1 ! { t H 1
DRNCE SN TRn 1 1 I H 1 1
(&ERO 1 1 i 1 1 1
1 T 1 1 1 1

S AR WATFR ISHAR=-THERIPR HVATINGT . 5. A, 1T 43 AED 108 .0/ 1 NAR 11
HETAT T TR I 1 t 1 1 1
BILK reapis 1 I ] 1 1 1
M ANTS 1 1 1 i 1 1
CATHG .M. P.ID, ] - 1 1 1 1 - 1
b 1 1 v f 1
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ANNEX P

Unofficial Translation
Ministerial Decree No. 272 for the
Year 1979 Issued June 26, 1979 for QDA

The Minister of Electricity and Energy, after reviewing:

- Law 14 for the year 1974 for the establishment of the Qattara
Depression Authority (QDA)

- The Prime Minister Decree No. 917 for the year 1979 for the
establishment of the Supreme Council for New Energy and its
amendment by a Prime Minister Decree No. 276 for the year 1979.

- The Ministerial Decree No. 181 for 1979 for the formation of a
committee to identify an authority that will be responsible for
the New Energy projects.

- Minutes of the aforementioned committee meeting on May 14, 1979.
Hereby decrees

Article 1: The Qattara Depression Authority (QDA) is responsible for the
execution of renewable energy projects in the field of electricity.

Article 2: Funds for the renewable energy projects allocated in the
Ministerial budget for the year 1979 are to be transferred to QDA in
several installments according to the instructions of the First Secretary
of State of the Ministry of Electricity and authorized by the Minister
and after taking into consideration the agreed distribution of funds with
the Minister of Planning.

Article 3: The QDA will assign the research and studies of renewable
energy to the Division of Research, Studies and Development of the
Egyptian Electrical Authority (EEA) and to any other entity in the light
of the possibilities offered by the aforementioned division.

Article 4: In assuming its activity in the field of renewable energy,
the QDA 1is considered one of the integrated entities for planning,
coordinating and responding to the directives of the Supreme Council for
New Energy and it is supposed to provide the technical secretariat of the
Council with all information concerning renewable energy toc be presented
to the Supreme Council.

Article 5: The QDA will intensify its activity in the field of renewable
energy under its different forms in compliance with public opinion,
supreme national interest, and will accelerate implementation to obtain
tangible results in order to follow the nations that have surpassed us in
this field.

Article 6: The decree is to be published for execution by all concerned.

Eng. Moustafa Kamal Sabry

Minister of Electricity and
Energy
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TUE pIOJENUMENT OF SOML pL.OYIZI008

FOP THY BSTARLIFNMUNT GF THE QATTARA DLVPKRESSION

EXECHTIVE PRCJIECT AUTHOLITY

In the nawe of the Peaaple
The President of the Hepublic

Tne People's Ansewbly haus ratified the following lawy and

it is promulgated

Article 1

}h- texts oI the two cluausas i and ¢ of the Yav'ﬂo,

i3 for the establislhwent of the Qaftarh Depression Execute

;veuprojoct Autharity shall be subatituted by the fellawinn

texts:

" Clruze 1 A Public Autlicrity to be named, "QATTARA NYURD AKD

Clause

o

RENEWABLE ENEauY PROJECTS AUTHORITY", shall be
estludlished. It shall have & juristic perscnality,
e atfiliated with the Minister of Electricity ;nd

liave its head affice in t)e élty of Cairo.

Zh.e Autherity £hal)l) be subject tec the provisiontg of

ehiim Luaw

The Authority will carry out the execution of the

Qattara Doprcnnionlproject and all works related to

. it and Hyare Eisctric Power gianation Prejects in

the Repudblic and renawable anergy projects, as well.

as All projects related to the activity of the

Autherity subject te the appreval of the Loard of

Direﬁtorn upon a proposal frem the Ministor of Elec-

tricity.

The Authority is exclusively assigned the follewing:

(1) Carrying out of studies, technical and econom-
ical ressarch for the Authority's Projects as
well as the Projectas related to it, brnnching
from it, or conrequent upon, either individually,
or participating with other local or foreign
bedies.

(2) Executing all contractual agreements which have

been contracted with foreign ygoveirnsents, as well

BEST AVAILABLE COPY
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(3)

(4)

(6)

(?)

(8)

(10)

P-3

#3 local, and foreten duthoritias ~ertaining to
488 projocts.

Centracting with censulting bodies for setting
desiznas and spproval of the pr&Jacts.

Plnnn;nh ar? cetting wn ef a prorrnm for execut-
j,nn n{' the nrojects. S
Study aud npprnviny methoda 6[ sxacttien of. the
Proga*ts and the works relaton to it

Prepnring the basic anecxglcntion e tho projoctn
and its oMpl.m.ﬂtltlon Tor execution.’

Carrying out the esxecudion of the .rojnct- 1nd1-
vidually or partzcipatxnb viith otner bodies or
assigning tlie whola or part of the Pr oject to
Authorities or cpecialxzod corpan;es. ‘ |
Executing the works related to the Authority's
projects, or lranchem of it or consequcnt upon,
&8 pointed out in sub clausze ).

Freparing the projecta for itsvpp¢r;t1qn'anq.m;nf

apement ejthier by itaelr or'-uh]atiﬁgvsnmc totaly

oxr partialy to apecilized Authorities or cnﬁpgnies.

Undertaking Exportise anc exsculiun of projects
Tfalling within the spocialization nf tlie Authority
either locally or abroad, and which are consistent
with the Authorities compality available by or
through it.

Article 2

This law shall be pnblished in the official Gaxzette and

shall te valicd as from the next day after the date of its

publication.

Thio law shall be embossed with the Stat's seal and shall

be implermented a3 one of its law.

Best Available Document
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uxcerpt from Uaiform Data Collection and Information Svystens for Renewable
tnergv Proijects 1/

Finely detailed or specific data categories can only be
developed with a partichlar project in mind. For example, the
socio/cultural factors relevant to use of a solar cooker will
be different than those of a village wood lot. Below is a dis-
cussion of a set of data categories ané their sub-elements that
are non-specific in terms of particular renewable technologies
but which can be adapted to the specific technology and local
setting of the profect.

A. Data Categories

Technical

~-Adequate physical data (amount of biomass, wind, solar,
etc.) should be gathered to verify the original assump-
tions or estimates made during project design.
--Complete records of ccomponent acguisiticn in person
hours, costs, and skill reguirements.
-=-Complete records of technolecgy installations in person
hours, costs, and skill fequirements.
--Complete records of system output.
--Complate records of system perZormance, down time,
maintenance activities and costs.
~-Records on environmental impacts.
~-Changes that could be made, for example, in:
e overall system design
® ccmponent accguisiticn
e local manufacture of technology

1/ George Burrill, A paver prepared for the SERI Workshop on Evaluation
Systens for Renewable Fnergy Svstems, houlder, Colorado, February, 1923
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e system maintenance
Information can then be assembled on the potential

technical effects of such changes on the system.

Social/Cultural

--Relationship of the energy project and technology to
the users or to village daily and seascnal life pattaerns.
Also, data on behavior changes required by the technology,
and on villagers' traditional habits or ways of doing
things which are affected by the project, although not
necessarily required to chance by the technolecgy (i.e.,
behavioral side effects).
--People's attitudes towards the technology and the
project.
--Behavior of ocrganizations in the project.
--Qther cultural constraints discovered during the proj-
ect that were not identified by the prcject planners.
-=-Data on performance ¢f the project's ownership strategy
and maintenance strategy from a social/cultural stané-
point.
-=-Equity results of the project as implemented:
e impact on male and female roles
e impact on local income level groups
e impact on ethnic sub-groups and castes

e related to individual vs. family vs. community

Zccnomic and Financial

David French has suggested the following elements:*

*Trench, David, "The Eccnomics of Renewable Energy Systems for
Developing Countries", US/AID, Washington, D.C., January 1979.
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--Value of a system's output (if measurable in market
prices).

--Alternative employment opportunities (to measure bene-
fits if the system chieflylreleases labor from former
tasks) .

--Costs ¢f site preparation and.installation cf the
system.

--Direct operating costs.

--Decree of local unemplcyment (to f£ind shadow wages).

-~Existing uses of raw materialis (to find their shacdow
price).

--Extension costs of introducing the svstem.

-~Market interest rates for local borrcwing (to estimate
investors' discount rétes).

--Characteristic local investments (to suggast willing-

ness to take financial risks).

i would add two mcre elements. The investor's point of
view i1s extremely important f£cr the long-term succsess of any
project, whethef it be govermment, cormunitv, individual, or a
combinaticn of these. The extent to which the project is testing
economic or financial acceptability toc potential investors should
depend upon the extent of proven technolcocgy development. Less
developed technologies will generally have higher subsidies, and
Project results are therefore less of an indicator of £future
investor behavior than unsubsidized technologies. Mcreover, inves-

tors very often do not act in a financially or econcmically




rational manner. Economic and financial positive or negative
analysis results may not correlate with investor decisions ex-
perienced in the project. Therefore, a reasonable estimate as
to what can be determined about potential investor behavior based
on project data should be clarified before any conclusions are
reached. To do this, data should be gathered during the project
on the additional elements of:
--investor perception of financial or economic cost/
benefit, and
--investor opinion as to competine investment choices.
(I am not referrinag to cost effectiveness analysis
here, but to the fact that monies may be invested in

items for completely different purposes.)




ANNEX R

AGENCY FOR INTERMATIOMAL DEVELOPMENT
ADVICE OF PROGRAM CHANGE

DATE: March 11, 1982
Country: <Jgypt v Mo. 121
Project Title: Energy Policy, Renewables Demonstration, Utility Management
Project Number: 263-0123
FY 1982 CP Reference; Amended Main Volume, page 373
Appropriation Category: Economic Support Fund
Life of Project Funding: $48,000,000 (Grant)
Intended FY 1982 0Obligation: $33,000,000
This is to advise that AID intends to obligate 333 million of FY 1982 grant
funds and $48 million in total for this project. This project consists of
three activities dealing with: effective and efficient national policy
planning and decision-making; demonstration of the place of renewable
energy opticns in national energy decisions; and strengthening the
management capability of utility organizations.
This project was not obligated in FY 1981, as planned, because project dimensions
were not sufficiently developed at that time. Project activities have since been
expanded to include additional assistance in renewables technology and in
management of utility agencies, resulting in an increase to $33 miilion in initial
obligation and to $48millien in 1ife of project costs.

Attachment: Activity Data Sheet
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Main Volume, Page 373
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Putgg§e To improve the efflclency of energy resource utilization in
Erypt by: strengthening GOE fnstitutional capabilities in national
energy planning and policy making; demonstrating feasibility of
renewable enerpy technologies; and improving utility management in
the Egyptian Flectricity Authority and the Rural Electrification
Authority.

Background: The GOE is undertaking a major program in the electric
pover sector. This involves all aspecta of the Egyptian energy
situation, ranging from policv planning and technical training to
pover generation and distribution. 1In recent years social and
economic conditions have become increasingly sensitive to the supply
of and demand for energy. In 1978 the US Department of Energy
aponsored a Joint Egypt-US Cooperative Energy Assesament which has
provided a lsrge amount of information on Egypt's energy resources
and utilization capabilities. Key elements have been identified as
national policy planning, the potential for renewable energy substi-
tution, and management of utility agenciea.

Project Description: This project consists of three groups of activi-
ties: 1) institutionalizing the capability within the GOE to collect
and analyze data necesaary for national energy policy planning,

2) the demonstration of renewable energy technologies which may be
economically competitive with conventional energy and 3) improving
manapement capabilities in the Egyptian Electrification Authority
(EEA) and the Rural Electrification Authority (REA). Theae activi-
ties wili be supported through technical asaistance, on-the-job

and long-term training and with appropriate hardware necessary to
upprade Egyptian capabilities. Each activity will contribute to

the common poal of efficient utilization of Egypt's energy resources.

Relation to AID Country Strategy: By providing Egyptian policy wmakera
and operational personnel with i{nformation and skills which can lead
to realistic enerpy pricing and more efficient energy use, this
project addresses a key impediment to increasing the productivity of

the Egyptiaa economy.

Host Country and Other Donors: The GOE is funding initial and
recurrent costs for salaries and support and for speclal
activities necessary to the project ($12,500,000 equlvalent).

Beneficlaries; Direct beneficiaries will be the twelve GOE
agencles dealing with enerpy and approximately slx hundred
individuals recelving training and technical assistance. More
important, private consumers and buniiess throughout Egypt wiil
benefit through the more rational and efflcient use of euergy
resources.

Major Qutputs:

1. HMore effective policy and decielon wmaklng regarding use of
energy resources.
2, Realistic set of options for use of renewable eunergy resources
based on practical field tests in Egypt.
3. 1Improved organization and efficlency in utility management
agencles.
Life of Project
AID Finaaced Inputa: _(8Thousands)
Technical Agsistance (930 PY) $13,000
Training (35 PY Long-terw) 19,000
(10 PY Short-term)
(1200 PM Seminar/tlorkahop)

Commodities (Renewables technology, 4,000
office support and
construction)
Other Costs (Evaluations, contingency, 12,000

inflation, etc.) -$48 000  Total

US. FIRARCING {iln thousands of doflerdd PRINCIPAL CONTRACTORS ON AGENCIES
Obligations Exponditarns Unliguidated
Thtough September 30, 198U - - - Argonne Hational Laboratory for preliminary work
| Entimared Fincol Yeur 1981 - - - and sub-contract. Prime contractors to be
| Evtmeted thiough September 20,1981 = = selected.
Futors Your Ob¥gations Esthmated Total Cost
_Proposed Fhcal Yoor IW_W —33.006 15,000 48,000
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DATE:
REPLY TO
ATTNOF:

SUBJECT:

TO:

ANNEX S

memorandum

NE/PD/PDS, Stephen F. Lintner, Bureau Environmental Coordinatorﬂslﬁé(.

May 15, 1981

EGYPT - (A) Energy Policy and Planning Subproject -« Project Identification
Document (263-0123) - Envirommental Clearance

NE/TECH/HRST, George Self, Project Chairperson

I have reviewed the environmental documentation prepared for the proposed
subproject and concur with the recommendation of the Mission that it be
given a '"Negative Determination'" in compliance with the requirements of
22 CFR 216, "A.I.D. Environmental Procedures’.

It is recommended that the Policy and Planning subproject include in its
design provisions for the institutional development within the GOE for
(1) programmatic analysis of environmental impacts of energy sector
developments and (2) facility site selection criteria and review
procedures.

cc: GC/NE, T. Carter
AID/Cairo, W. McAleer, Mission Environmental Officer
AID/Cairo, L. M. Hager, Senior Legal Advisor
AID/Cairo, J. Weber, Mission Project Officer

OPTIONAL FORM NO. 10
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MemOrandum NFAC PACKAGE

. See Distribution , DATE: May 13, 1982
: NE/TECH, Kenneth SherperKX

: NE/TECH/HRST, Ross Thomas ﬁzr

PRC Issues Paper - Egypt Renewable Energy. Field
Testing (263.0123.2)

The Project Review Committee met and reviewed this project on April 1, 7, 15
and May 6, 1982. As a result of an initial set of issues and recommendations
made by the PRC the Mission Project O0fficer has made substantial revisions in
the original PP, with Mission approval, The revised PP (Attachment A) was
reviewed by the PRC at the May 6 meeting.

The PRC recommends NEAC approval of the project subject to consideration of
the following issues:

Issue 1. Economic feasibilifx

Discussion - The original economic analysis presented the case from a current
cost (1987) standpoint and was felt to be unsatisfactory by the PRC. The
revised economic analysis (which now appears in;the PP) is based on a projection
of relative costs in 1990, comparing renewable energy applications with off-grid
(diesel and gasoline engines, generators and boilers) using conceptual designs.
Eight of eleven computations result in economically viable applications.

While there are concerns with the methodology and the theoretical renewable cost
projections the PRC notes that the additional testing of economic feasibility

in both the engineering design process and during implementation is one aspect
of the information system to be undertaken.

Recommendation - That the NEAC accept the preliminary economic feasibility as
described in the PP permitting the Mission to make final selection based on
further analysis. The PRC suggests that the following parameters be used in
further economic analysis: (a? the five percent annual escalation of real fuel
costs, as the maximum upper range; (b) a ten percent internal rate of return and
(c) inclusion of an estimate of the cost of grid connection as an alternative
conventional energy source.

Issue 2. Technical feasibility

Discussion - The field tests chosen are generally mid-sized and industrial/agri-
cultural/commercial in nature. They were selected in cooperation with the GOE.
The criteria in the PP which were used to propose these specific applications

and to eliminate others appear to cover any and all applications. The Mission
does indicate that the proposed applications will be subject to rigorous prelimi-
nary and final engineering design analyses before selection is final. This will

jzlinc1ude the study of alternative technologies which might satisfy the same problem

o

statements.
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Recommendation - That the NEAC approve the overall character of the field tests
ver.tting the Mission to make final selection based on further analyses,
Further, that the Mission give consideration to a Condition Precedent prior to
first disbursement for any field testing activity requiring the GOE to furnish
a statement of the criteria which would govern selection of renewable energy
appiications, describing both engineering and economic qualifications.

Issue 3. Egyptian organizations . -

Discussion - The PP does not present a clear and coherent description of the
renewable energy responsibilities of the Qattara Hydro and Renewable Energy
Authority as it is presently structured or as it is to become. Without these
it is difficult to judge whether Qattara has or can readily recruit the staff
to conduct the project and to achieve the project purpose.

Recommendation -~ That Mission give consideration to inclusion of a Condition
Precedent prior to first disbursement which requires the GOE to provide
USAID/Cairo with an analysis of Qattara's current capability and plans to
increase staff resources necessary to successfully undertake and implement
this project.

Issue 4. Information utilization

Discussion - It does not appear that the emphasis on dissemination in the PP

is adequate to achieve the project purpose., Since the intent of the project

is to prepare for replication of the renewable technologies active and full
dissemination of results of the field tests is a vital implementation activity.

Recommendation - That the Mission incorporate the broad outlines of an
information dissemination approach in the PP and include provision for further
developing and implementing that approach.

Issue 5. Field tests, Private vs. Public Sector

Discussion - The proposed Field Tests, as listed, are scheduled to be
conducted with public sector organizations. The New Initiatives are
anticipated to be conducted with private companies. In either case

the PP proposes the principle of cost sharing of field test costs with

the immediate beneficiaries. The PRC commends this approach. The PP does
not fully justify conducting all Field Tests with the public sector
particularly in that it does not demonstrate the lack of interest or
capability of private sector companies in the installations. It is not
clear to the PRC whether the Field Tests could not be arranged with the
private sector without causing substantial delay in project implementation.

“Recommendation - That thé Mission be authorized to proceed in the selection
process but give additional consideration to including private companies in
the Field Test component,

"’«.; N
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Observation 1. Use of PASA/Contractor - The Mission recommends in the PP the
use (under PASA) of NASA/Lewis Research Center Laboratory as project management
contractor due to its unique stature, experience and ‘fnherent lack of bias in
development of renewable energy technology. It appears that NASA would be
prepared to accept such a role. The use of NASA as Project Manager guarantees
the availability of comprehensive management services across the broad spectrum
of this activity. NASA is particularly well adapted to conduct the complex
procurement required by this activity which'will involve complicated, perhaps
two-step type, procedures to first draft specifications for each renewable
technology and then hold competition for -the supply, installation and operation
of each application. In this regard the PP indicates that NASA would use AID
procurement procedures in implementing the project. We would recommend that
the Mission consider whether it would not be more advantageous, and in the best
interests of smooth project implementation, for NASA to use its own highly
developed contracting procedures since they will be more familiar with those
procedures.

Observation 2. Mission staffing - Since there will be a continuing series of
technical and contractual matters to be addressed in the project the PRC
expressed some concern that the proposed Mission staffing may be insufficient

to monitor the project. We suggest that the NEAC approve conveying this concern
to the Mission for their consideration,

/
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SUBJECT: EGYPT RENEWABLE ENERGY FIELD TESTING (263-8123.2)

REF: (A} CAIRO 18949 (B) STATE 142337

1. THE MEAC REVIEWED ANO APPROVED THE SUBJECT PROJECT
PAPER ON MAY 18, 1332, THE FOLLOWING 1SSUES WERE DISCUSS-
ED. MISSION RESPONSE TO ITEMS 14, 18, 1C AND PARA 2 (S
AEQUESTED FOR ATTACHMENY 70 AUTHORIZATION HEMO TO BE SUB-
HITTED TO AOMINISTRATOR ASAP

--A. NEAC (S CONCERNED THAT THE SELECTION OF NASA AS
PROJECT MANAGEMENT ENTITY BE FULLY JUSTIFIED. NOTE MISSION
WilL NEED TO ADDRESS ANOTHER ASPECT OF PRIVATE SECTOR ROLE
PER PARA 2 BELOVW. IF MISSION WISHES NE BUREAU TO RECOMMENO
USG SERVICES UKRDER PASA FOR THIS ACTIVITY, DETAILED
RATIONALE Will BE NEEQEO WHMICH FOLLOWS CLOSELY THE POLICY
SET FORTH IN AID H.B. 12 CH. 1.B.2. THIS WILL REQUIRE AN
EXPANSION OF PQINTS MADE IN PAGES 53 AND 6@ QF PP
DISCUSSION SHOULD INDICATE TO WHAT EXTENT USE OF PRIVATE
SECTOR CONMTRACTORS HAVE BEEN CONSIQERED.

--B. QATTARA HYDRO ANO RENEWASBLE ENERGY AUTKORITY - THE
NEAC VIEWEO IXSTITUTIONAL DEVELOPMENT AS CRITICAL, EVEN

VITAL, TO PROJECT SUCCESS. CONCERN WAS EXPRESSED AS 10
QHREA’S CAPABILITY TQ CARRY OUT THIS PROJECT ANO IT 1S NOT
CLEAR FROM THE PP WHETHER OWREA HAS THE (INSTITUTIONAL
CAPABILITY NECESSARY TO PARTICIPATE ACTIVELY SO AS TO
ACH1EVE PROJECT PURPOSE, OR HOW IT PLANS TO ORGANILE AND
STAFF TO {MPLEMENT THE PROJECT, INCLUDING AN INTERFACE

" WITH OTHER RESPONSIBLE GOE ORGANIZATIONS DURING DESIGN AND
FIELD TESTING, MISSION SHOULD ENGAGE IN A DIALOGUE ASAP
VITH CHREA TO CLARIFY PLANS FOR INSTITUTIONAL DEVELOPHENT
ARD IFPLEMENTATION CZPLBILITY OVER THE LIFE-QF -PROJECT.

VE BELIEVE THE PROJECT AGREEMENT SHOULD IKCLUDE AS &
COMDITION PRECEDERT PRIOR To FIRST O1CBURSEMENT THE RE-
QUIREMENT THAT TME GOE PROVIDE USAID/CAIRO WITH AN
ANALYSIS OF QUREA'S CURRENT CAPRBILITY AanD PLANS TO SUPPLY
INSTITUTIONAL AND STAFF RESOURCEZ APPROPRIATE TD THE
PROJECT PURPOSE. IN VIEW OF NEAC CONCERN THE NE BUREAU

wod el Quudid iy ~

_ UNCLASSIFIED '
[)(?/‘nu'lm('nl of Slate

... QUTGOING
TELEGRAR

STATE 1512067 9121
NOULD LIRE 1O BF tMFOR™ED OF GOE CAPRCITY AND PLANC TQ
DEVELOP IHZTITUNIONAL CAPRBILITY AND IMPLEMENTATION
CAPACITY FOR THIS PROJECT

0L2LY RIDASTY

=~C. tNFORMATION DISSEMINATION = MISSION SKOULD MAKE
PROVISICY FOR EARLY DEVELOPMENT OF THE BROAD OUTLINES OF
AN {NFORMATI QN DICSEMINATION SYSTEM &0 FOR ON-GOING
DEVELOPH*NT OF THAT ZYSTEN,  AA/NE HOTED THE !HPCRTANCE,
ANO THE C:fFICULTY anD COMPLEXITY, OF CONSTRUCTING A
SYSTEM WHICH CaN WIDELY OISSEMINATE €XPERIENTIAL (NFORMA-
TION TO THOZE PEOPLE AND INSTITUTIONS WAICH SHOULD RECEIVE
T,

~~0. ECONOMIC FEASIBILITY - THE NEAC AGREES THAT FURTHER
ECONOMIC ANALYS!S SWOULD BE PERFORMED OURING THE FINAL
SELECTION OF TECHNOLOGIES ANO SITE APPLICATIONS AHD DURING
THE COURSE OF THE FIELD TESTING, AS OUTLINEO IN THE
SUPPORT ING ANALYSIS DISCUSSION IN THE 2P, FOR THE
PRESENT, IN FURTHER ECONOMIC ANALYSIS THE FOLLOWING PARA-
HETERS ARE SUGGESTED: (A) THE FIVE PERCENT ANKUAL [SCAL-
ATION OF REAL FUEL COSTS, AS THE MAXIHUM UPPER RANGE;

B A TEN PERCENT INTERNAL RATE OF RETURN (CUSTONMARY IN
A10 PROJECTS iN EGYPT} ANO (C) INCLUSION OF THE COST OF
ELECTRIC POWER CENTRAL GRIO CONMECTIOQN, OR CTHER SOURCES
SUCH AS NATURAL GAS, AS AL EZRNATIVE CONVENT{ONAL ENERGY
SQURCES. (N OTHER VORDS, ALTERMATIVE CONVENTIONAL ENERGY
SOURCES EXPLORED SHWOULD BE #S CCHPREMENMSIVE AS FEASIBLE.

-~E. TECHNICAL FEASIBILITY ~ THE TECHMICAL CRITERIA WH{CH
WILL GOVERN SELECTION SHCULD BE STATED IN THE PROJECT
DESCRIPTION ANNEX TO THE PROAG.

-~F, FIELD TEST SELECTION - MISSION SHOULY CCNTINUE T0
GIVE CONSIDERATION TO PRIVATE COMPANIES ' FRESENT FIELD
TEST SITES AS WELL AS THE NEW INITIATIVES. CCUSIDERATION
SHOULD ALSO BE GIVEN TQ POSSIBLE WAYS OF UTILIZING
EQYPTIAN PRIVATE COMPANIES IN THE TQTAL PROJZCT

==G. HMISSION STAFFING-GIVEN THE NUMBER AND COMPLEXITY OF
TECKNICAL AND CONTRACTIONAL MATTERS 10 BE HCNITORED BY THE
MESSION UNDER THIS PROJECT THE NEAC IXPRESSED CONCERN
WHETHER M1SS1ON PROJECT OVERSIGHT CAPABILITY IS ADEQUATE
AND REQUESTED THE M!SSION TO GIVE. THOUGHT AS TO HCW THIS
CAPABILITY MIGHT BE REINFORCED

==H. PACD - ASSUMING OBLIGATION OF FUNDS LATE IN FY 1932
PACD SHOULD BE CHANGED TO 198/ TO REFLECT 68 MOMTH PROJECT
LIFE.  AA/NE EMPHASIZED THAT THESE DATES SHOULD REFLELT
OUR MOST REAL!STIC ASSESSMENT OF PROJECT LIFE

2, PRIOR TO RID/W AUTHORITATION MISSION WiLlL KEED TO
RESPOND TO REF B! TO PROVIDE DISCUSSION OF THE RELATION-
SHIP OF THIS PROJECT TO OUR ENERGY SECTOR POLICY DBIALOGUE
AND TO ADORESS THE FEASIBILITY OF ALTERNATIVES TO
GOVERNMENT LEADERSHIP IN THE AREA OF RENEVABLE EMERGY
RESOURCES. THIS ISSUE WiLL BE ESPECIALLY AELEVANT TO PARA.
{. A, ABOVE BECAUSE BURDEN OF QRGUMENT WILL BE ON M!ISSION
TD EXPLAIN WHY A GOVERHMENT AGENCY, nOT A PRIVATE FIRM
SHOULD BE USED AS THE PROJECT MANAGEMENT ENTITY ROR TA,
STOESSEL
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SUBJECT: RENEVABLE EMERGY FIELD TESTING, PROJECT
263-8123.2

REF: A} CAIRO 18948, B) STATE 142537, €} STATE 151267
D)} CAIRO 14212

1. THE FOLLOWING ARE MISSION RESPONSES TO NEAC ISSUES
STATED IN CORRESPONO ING PARAS REFTEL C:

A, RE NASA AS PROJECT HANAGEMENI ENIITY, THE MISSION

NAS DETERMINED TMAT THE NATURE OF THE FUNCTIONS WAICH THE
MANAGEMENT ENTITY WILL BE ASKED TO PERFORM ARE “GOVERNMENT
FUNCTIONS. " NASA LEWIS 1S PARTICULARLY SUITED TO THESE
FUNCTIONS AND 1S NOT {N COMPETITION WiTH THE PRIVATE
SECTDR IN THAT REGARD. N ADOITION, NASA NAS BEEN'
SPECIFICALLY REQUESTED BY THE GOE FOR THIS MANAGEMENT ROLE
AS AN ENTITY WHICH WILL PROVIDE UNBIASED, QUALITY
TECHNICAL ASSISTANCE. AS STATED IN HANOBOOK 17 CHAPTER
45A3, AID VILL BE MONiTORING NASA AND WILL REQUEST IT TO
*...NANAGE PROGRANS REQUIRING VALUE JUOGHENTS, REVIEV

AND APPROVAL OF PROGRAMS..... , COORDINATING WITH

RECIPIENT GOVERKMENTS, INSTITUTIONS, CONIRACTING AND

THE OVERSIGHT OF CONTRACTOR OPERATIONS...* THESE
FUNCTIONS WiLL EXiST THROUGHOUT PROJECT IMPLEMENTATION.
HOVEVER, PARTICULARLY WITK REGARD TO SELECTION OF FIELD
TESTS N COLLABORATION WiTH THE GOVERNMENT INSTITUTIONS,
USAID SELIEVES A USG AGENCY SHOULO 8E PROVIOING THE
TECHNICAL OVERSIGHT.

THE MISSION AND NASA FULLY INTEND THAT THE OVERWHELMING
MAJORITY OF THE PROJECT TECHNICAL SERVICES 8E
SUBCONTRACTED TO THE PRIVATE SECTDR (APPROXIMATELY 92
PERCENT). INDEED, DISCUSSIONS WITH PRIVATE SECTOR FIRNS
SUCH AS BATELLE, EDI, AND ARTHUR D. LITTLE RESULTED IN
THOSE FIRMS STATING THAT THEY PREFER THE ROLE OF SuB-
CONTRACTDR TO A GOVERNMENT AGEHCY SUCK AS NASA AND WOULD
WELCOME THE OPPORTUNITY TO WORK WITH NASA. THE U.S.
NATIONAL LABORATORIES WERE CONSIDERED AS WELL - ARGONNE,
IDAKO ENGINEERING, BROOKHAVEN, JET PROPULSION - ANO |T
WAS DETERNINEO THAT TREY 01D NOT HAVE THE OVERALL
TECHNICAL AND MANAGER!AL EXPERIENCE IN REVEWABLES ANO
WOULD MORE APPROPRIATELY PARTICIPATE ON DISCRETE PORTIONS
OF THE PROJECT RATHER TWAN AS THE PROJECT MANAGER
EXTITY,

FINALLY, A CONCZRN REGARDING COST AS STATED IN HANDBOOKX
12, 182C: 1T IS BELIEVED THAT A PRIVATE CONTRACTOR WOULD
CNARGE AN ESTIMATED 158 PERCENT MORE FOR 1TS SEAVICES. A
DETAILED COST COMPARISON ANALYSIS CAN BE PERFORMED, IF
REQUIRED. THE 188 PERCENT FIGURE IS AN ESTIMATE BASED
UPDN OUR PREVIOUS CONTRACTS IN THE ENERGY SECTOR.

UNCLASSIFIED
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8. MISSION CONCURS WITH NECESS(TY TO WAVE AN AMALYSIS OF
QHREA' S CURREINT CAPABILITY ANQ PLANS TO SuPPLY
INSTITUTIONAL AND STAFF RESOURCES, AS WELL AS INTERFACE
VITH OTHER RESPONSIBLE GOE ORGANIZATIONS,

VE HAVE BEGUN DIALOGUE WITH QHREA ON THIS AND EXPECT 10
NAVE THE REQUIRED ANALYSIS BEFORE PRO AG IS SIGNED. IF
THAT DOES NOT OCCUR, WE SHALL INCLUDE AS A CP PRIOR TO
FIRST DISBURSEMENT.

€. PER PAGES 24-2% OF PROJECT PAPER, AID/W HAS AGREED

TO FURNISH TECHNICAL ASSISTANCE TO ESTABLISH AN . .
INFORMATION SYSTEM FOR THE PROJECT. THE PROJECT

NANAGEMENT CONTRACTOR WILL BE RESPONSIBLE FOR FURMISHING

THE OUTLIHE OF THAT SYSTEM DURING THE FIRST THREE HONTHS

DOF PROJECT IMPLEMENTATION, WiTW A DETAILED tHFORMAT (ON
COLLECTION AND DiSSEMINATION SYSTEM TO BE DEVCLOPED AND

PUT INTO PLACE DURING THE FIRST PROJECT YEAR.

D. MISSION WILL INCLUDE NEAC'S SUGGESTED PARAMETERS IN

* ON~GOING ECONOMIC ANALYSES DURING PROJECT IMPLEMENTATION.

E. TECHKNICAL CRITERIA WAVE BEEN INCLUDEO i{N DRAFT PROJEC!
AGREEMENT. [F NE HAS SPECIFIC WORDING FOR CRISERIA

~ REQUIREMENTS, PLEASE AOVISE

F. MrSSION WILL SEEK TO INVOLVE EGYPTIAN PRIVATE SEC{OR

4 _CONPANIES [N THE PROJECT AS MUCH AS POSSIBLE DURING ALL

PHASES OF IMPLEMENTATION.

G. MISSION WILL BE UTIL)ZING RESOURCES Of S AND T AS WELL
AS DRPS. THESE COMBINED RESOURCES WE BELIEVE TO BE
ADEQUATE FOR PROJECT OVERSIGHT.

H. NISSION CONCURS.

.
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’ CORRFESPONDELNCE
oo 23 SEP 1982
ACTION MEMORANDUM FOR THE ADMINISTRATOR
THRU . ES
THRU :  AA/PPC, John Bolton
FROM : AA/NE, W. Antoinette For

SUBJECT: Egypt - Use of NASA as Contractor for Renewable Energy Field
Testing Project (263-0123.2)

Problem: Your signature is requested oh the attached letter to James Beggs,
Administrator of National Aeronautics and Space Administration, which solicits
the services of NASA under a PASA with A.I.D. for the subject project.

Discussion: The $24.1 million Renewable Energy Field Testing sub-project was
authorized on July 29, 1982, and the Program Agreement with the Government of
Egypt was signed on August 29, 1982. The Project Paper clearly set forth that
sub-project implementation is to be conducted through the NASA Lewis Research
Center as the management entity. The issue of contracting with NASA for the
role of project manager as well as for providing technical assistance has been
fully reviewed by USAID/Cairo and the Near East Bureau, and the decision has
been made that the envisioned role for NASA is appropriate and in the best
interest of the Agency. Briefly, the project oriented and legal reasons for
this decision follow:

1. While the PASA will be executed for $20 million, approximately 92%
($18.4 million) of this sum will be used for subcontracts with private
sector firms. A portion of the other 8% ($1.6 million) will be used
for PSCs.

2. Talks on the project have been ongoing with GOE officials for the last
three years, with the GOE indicating a very strong desire to work with
NASA. It will take approximately 90 days to execute a PASA with NASA
while up to one and a half years would be required to obtain a prime
contractor outside the USG. Based on previous experience, the Egyptians
have confidence in NASA and NASA is knowledgeable about the project as
a result of their technical assistance during the design phase.

3. While there are firms available in the private sector who could manage
the project and provide technical assistance, NASA's systems management
experience and familiarity with a broad range of renewable applications
are unique. NASA/Lewis, currently in the third year of a five year PASA
with S&T/EY, typically sets technical specifications based on the require-
ments of AID, host countries, and the international development assistance
community.

‘-‘jll)’f, .', ! Adz
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Examples are medical refrigerators which were built and tested in accordance
with World Health Organization and Center for Disease Control requirements,

and the Tunisian village photovoltaic system which meets Government of Tunisia
electrical codes. NASA has been involved with terrestrial renewable energy
applications since the early 1970s and is keenly aware of the differences
between space and terrestrial requirements. Owing to their orientation towards
space applications, they appreciate the unique requirements for low maintenance
and high reliability for applications of renewable energy technologies, while
maintaining awareness of the relationship between cost and system reliability.
Their involvement in other AID projects has provided valuable experience

which would be most readily tapped by their involvement in Egypt.

4. Portions of the program oversight that will be included in the PASA
cannot legally be delegated to a non-USG entity. If we try to separate
functions between oversight and purely technical aspects, we will
almost certainly lose, to a significant degree, managerial coherence.
The size of the staff in the S&T office in Cairo as compared to the
size of the portfolio presently under implementation underscores the
need for one entity to perform the oversight role. NASA is performing a
similar function in Tunisia Renewable Energy Project (664-0325) and has
clearly demonstrated their overall technical and managerial expertise.

NASA will only charge AID general and administrative costs, not overhead.
This will ensure that more of the project funds can actually be used

for the demonstration sites, as compared to going the private sector
route with significantly higher attendant overhead costs.

[$) ]

6. We checked with other labs - Argonne, Idaho Engineering; Brookhaven,
Jet Propulsion - and we are satisfied that NASA offers the best
technical/managerial mix for this project.

7. Using NASA as prime contractor will offer small business and minority
firms a greater chance for being awarded subcontracts for implementation
of specific activities. The PASA scope of work will be written in such
a way as to encourage this involvement.

AA/PPC does not recommend that NASA be employed and instead advocates the
use of various private firms for requisite technical services. Their
concern is one of policy, i.e. the philosophical preference of the private
sector over the governmental, with attendant benefits normally associated
with private enterprise. The Near East Bureau feels that the recommendation
to secure NASA services through a PASA is consistent with, and the option
most in furtherance of, both FAA Section 621 and OMB Circular A-76.

Private enterprise will be used extensively, while government managerial
functions are properly retained in a procurement made exacting the

lTowest total cost.
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When the project authorization package was presented for signature, memoranda
were attached outlining the views of NE and PPC Bureaus on the use of NASA.
While the decision on the use of NASA did not have to be made at that time,
the authorization was signed without comment.

Recommendation: That you clear the attached letter to James Beggs requesting

that NASA manage and provide technical assistance under the Egypt Renewable
Energy Field Testing Project.

The PPC. olermdlive xo opprared.
ALY

O X 20, \A8Q
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.+ 4 0CT 1982

ACTION MEMORANDUM FOR THE ADMINISTRATOR
THROUGH: ES
FROM: AA/PPC - Frederick W. Schieck (Acting)

4 .
SUBJECT: Egypt: Use of NASA as Contractor for Renewable Enercy
Field Testing Project (263-01232)

Problem: The NE Bureau is forwarding for your signature a letter
to James Beggs, Administrator for National Aeronautics and Space
Administration, to request the services of NASA under a PASA with
A.1.D. for subject project. PPC recommends that the private
sector should provide the technical assistance to the GOE, rather
than a U. S. Government Agency, and that if USAID/Egypt needs

NASA help with project management, a much narrower scope should be
established. _

Discussion: When the subject project came forward for project
authorization in July, Mr. Bolton attached an action memo iSee Tab A)
detailing PPC's reasons (that remain valid) for urging that the
private sector provide technical assistance to the GOE for
implementation of the project. a

. PPC continues to believe we should not employ NASA for the technical
assistance. Such action would forego our emphases on expanding

the private sector role for those activities where private sector
participation is most appropriate and in addition is inconsistent
with the Reagan Administration's domestic energy policy.

We have the following additional comments that respond to points
made in the NE action memo:

--To argue as NE's memo does that a substantial
portion of the work will be subcontracted to the
private sector fails to address the central issue:
What are the parameters, and who frames them, for
private sector involvement? PPC believes the private
sector should perform this function.

--The NE Bureau substantially overstates the time
and cost dimensions when it claims that it would
take 18 months to obtain a prime contractor. If we
accept the NE lines of argument, A.I.D. would never
contract with private firms for technical assistance,
because it would always take longer and cost more.
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--NASA's systems management experience and capability

is not only not unique, but it brings a very different
mind set to the preparation of technical specifications
than that of a private firm involved with commercial
applications. The Mission argues the preparation of the’
specifications is a "government function™; it is -
precisely this function that should be performed by the
private sector. '

--If the USAID wishes to supplement its project manage-
ment responsibility with a PASA with NASA, we have no
objection. We do object to confusing (and merging)
A.I1.D.'s responsibility for project management.with

the provision of the technical assistance. Rather
than losing managerial coherence with this separation,
as NE claims, we believe project management is made
cleaner and more efficient.

--We can and should assure small business and minority
contracting. However, we do not need to contract with
another USG agency to assure these objectives are met, on
this project or any other.

”

Recommendation: That you do not sign the letter to NASA, and request
the Mission to negotiate with the GOE to utilize a private firm

to provide the required technical assistance. If the Mission

needs support for project management, the PASA with NASA could
readily be restructured to 1imit NASA's role to these activities.

Attachment: : AWNVQCQ

Tab A - Bolton memo, 7/26/82. — |
- . <qgi> ¢

o 20,132

cc: AA/NE - Ms. Ford
S&T/EY - Mr. Vanderryn
PPC/PDPR - Mr. Eriksson

AID:PPC:EYS]ein:10/1/82x23693
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Dear Dr. Beggs: \OlZO [gl

The purpose of this letter is to request the participation of NASA Lewis
Research Center in the newly approved Renewable Energy Field Testing Project
in Egypt. The role envisioned for NASA is that of project management on
behalf of the AID Mission there.

As a result of the 1978 Joint U.S.-Egypt Energy Resources Assessment, AID
began discussions with the Egyptian Ministry of Electricity and Energy
concerning follow-on energy projects. The Lewis Research Center's known
expertise in renewable energy technologies, resulted in the USAID/Cairo
Mission request that it develop, in collaboration with an Egyptian counterpart
team, a Renewable Lnergy Field Testing Project. The $24 million project that
resulted from thls effort was approved by AID in May of this year, and the
project agreement with the Government of Egypt was signed on August 29, 1982.

The five year project will:

A. Conduct field tests on selected renewable energy technologies to
determine the technical, economic and social feasibility in a variety of
Egyptian industrial, agricultural and remote settings.

B. Establish an information system to collect and disseminate data on the
proposed field tests on a continuing basis to support policy and
investment decisions, as well as replication of those applications which
are most promising in a five to ten year time frame.

C. Provide training, education and operational experience to potential
users of renewable energy systems and Egyptian decision-makers to enhance
and accelerate the building of the required technical infrastructure.

D. Provide the means to evaluate and support new initiatives in the form
of studies and field tests which may evolve as the solar energy
technologies are proven and accepted in the Egyptian environment.

Dr. James M. Beggs, Administrator

National Aeronautics and Space Administration
NASA Headquarters

Washington, D. C. 20546

BEST AVAILABLE COPY
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In order to accomplish the above, a strong project management/coordination
entity is essential. The Government of Egypt has specifically requested the
participation of NASA as a trusted U.S. government agency whose management
style and technical expertise it feels is necessary for the successful
implementation of this project.

It is our considered opinion that NASA Lewis Research Center has the uniquely
qualified personnel who have shown themselves capable of working closely with
the Egyptians and could serve to upgrade Egyptian capability in this most
important area. The Center has shown outstanding ability to assist in the
implementation of other AID projects, especially in the area of project
management in Tunisia and Upper Volta. For the foregoing reasons, AID
considers NASA input to be invaluable for the success of this project.

AID's economic assistance program in Egypt 1s its largest program in the
world, totalling approximately $1 billion per year. The successful
implementation of this project will have enormous political as well as
economic impact. In addition, it should open a significant market for U.S.
private sector involvement in solar techmologies.

I look forward to receiving your positive response to this request in the very
near future so that we may commence what we anticipate to be a most fruitful

collaborative effort. In development we are ome.

Sincerely,

M. Peter McPherson
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SUBJECT: USE OF NASA/LEWIS AS CONTRACTOR FOR EGYPT
RENEWABLE ENERGY FIELD TESTING PROJECT 283-¢g123. 2)

REF: A) STATE 298746, B) CAIRQO 27777

1. ON NOVEMBER 3@, COUNSELOR TO AID, AFTER CONSIDERATION

OF CONTENTS REF B AND MEMO FROM ST/EY ®POUCHED TO USAID ON .
12/3/782), REAFFIRMED HIS OCTOBER 20 DECISION TQO OISAPPRQOVE

USE OF NASA/LEWIS AS PRIME CONTRACTOR. COUNSELOR WwILL

EXPLAIN HIS DECISIONIN LETTER TO MISSION DIRECTOR.

2. DECISION DID NOT PRECLUDE USE OF PASA WITH NASA/LEWIS
FOR A MORE LIMITED ROLE ASCONSULTANT TO MISSION.

3. DURING CONTRACTING PROCESS, CONSIDERATION SHOULD BE
GIVEN TO 8A FIRMS/SMALL BUSINESSES AS POTENTIAL PRIME
CONTRACTOR. AS MISSION AWARE, AT LEAST ONE 8A FIRM HAS
STRONGLY EXPRESSED INTEREST IN PRIME CONTRACT. NE/TECH AND
ST/EY WILLING TO ASSIST MISSION IN REVIEWING CAPABILITY
STATEMENTS OF THOSE 8A AND SMALL BUSINESSES SUBMITTED TOQ

NE BUREAU BY THE OFFICE OF BUSINESS RELATIONS. BURE AU AND
ST/EY ALSO WILLING TO ASSIST IN DRAFTING SCOPE OF WORK AND

RFP FOR PRIME CONTRACTOR.

4, PER PL 95-507, IF PRIME IS AID DIRECT CONTRACT, PRIME
CONTRACTOR WILL BE REQUIRED TO SUBMIT SuB CONTRACTING
PLAN FOR SMALL BUSINESSES AND MINORITY OWNED SMALL
BUSINESSES.

5. IF MISSION PROCEEDS WITH PASA WITH NASA, PLEASE
ADVISE DATE 8Y WHICH MISSICN INTENDS TO SUBMIT PIO/T.

CAN WE ASSUME THAT USAID/CAIRQ wILL BE CONTRACTING OFFICE
FOR PRIME CONTRACT? DAM

UNCLASS IF 1ED
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Dated:
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A.1.D. Project Number 263-0123

Activity Number 123.2

ACTIVITY
GRANT AGREEMENT
BETWEEN
THE ARAB REPUBLIC OF EGYPT
AND THE
UNITED STATES OF AMERICA
FOR THE
RENEWABLE ENERGY FIELD
TESTING ACTIVITY
OF THE
ENERGY POLICY AND
RENEWABLE ENERGY FIELD
TESTING PROJECT

August 29, 1982

CONFORMED
COPY




Table of Contents

Activity Grant Agreement

Article 1: The Agreement
Article 2: The Activity

SECTION 2.1. . Definition of Activity
SECTION 2.2. Incremental Nature of Activity

Article 3: Financing

SECTION 3.1. The Grant
SECTION 3.2. Grantee Resources for the Activity
SECTION 3.3. Activity Assistance Completion Date

Article 4: Conditions Precedent to Disbursement

SECTION 4.1. First Disbursement

SECTION 4.2. Additional Disbursements

SECTION 4.3. Terminal Dates for Conditions Precedent
SECTION 4.4. Notification

Article 5: Special Covenants

SECTION 5.1. Activity Evaluation
SECTION 5.2. Organizational and Communication Lirks
SECTION 5.3. Personnel

Article 6: Procurement Source

SECTION 6.1. Foreign Exchange Costs
SECTION 6.2. Local Currency Costs

Article 7: Disbursement

SECTION 7.1. Disbursement for Foreign Exchange Costs
SECTION 7.2. Disbursement for Local Currency Costs
SECTION 7.3. Other Forms of Disbursement

SECTION 7.4. Rate of Exchange

Article 8: Miscellaneous

SECTION 8.1. Cammunications
SECTION 8.2. Representatives
SECTION 8.3. Standard Provisions Annex

V-2

3

~J ~SN OO o ()W N o o~ W W W w O

~N NN

H O\ o) O O o~

L~



Table of Contents (continued)
Activity Grant Agreement

Annex 1
ACTIVITY DESCRIPTION
Amnex 2
PROJECT GRANT STANDARD PROVISIONS

V-3



Table of Contents

Project Grant Standard Provisions Annex

Article A: Project Implementation Letters
Article B: General Covenants
SECTION B. T Consultation
SECTION B.2 Execution of Project
SECTION B.3 Utilization of Goods and Services
SECTION B.4 Taxation :
SECTION B.5 Reports, Records, Inspections, Audits
SECTION B.6 Completeness of Information
SECTION B.7 Other Payments
SECTION B.8 Information and Marking
Article C: Procurement Provisions
SECTION C.1. Special Rules
SECTION C.Z2. Eligibility Date
SECTION C.3. Plans, Specifications, & Contracts
SECTION C.4. Reasonable Price
SECTION C.5. Notification to Potential Suppliers
SECTION C.6. Shipping
SECTION C.7. Insurance
SECTION C.8. U.S. Govermment-Owned Excess Property
Article D: Termination; Remedies
SECTION D.1. Termination
SECTION D.2. Refunds
SECTION D.3. Nonwaiver of Remedies
SECTION D.4. Assignment

Page

~N Ao oo B w WWWNNN =

~J

O 00 0o ~J

V-4



¥

A.1.D. Project No. 263-0123
Activity No. 123.2

Activity Grant Agreement
Dated August 29, 1982
Between
The Arab Republic of Egypt ("'Grantee')

And

The United States of America, acting through the
Agency for International Development (A.I.D.').

Article 1: The Agreement

The purpose of this Agreement is to set out the understandings of
the parties named above (''Parties'), with respect to the undertaking by
the Grantee of the Activity described below and with respect to the

financing of the Activity by the Parties.

Article 2: The Activity

SECTION 2.1 Definition of Activity. The Activity, which is

further described in Annex 1, will assist the Grantee to collect data on
selected renewable energy field tests which will permit the Grantee to
determine the technical, economic and cultural feasibility of utilizing

renewable energy technologies in Egypt.
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Annex 1, attached, amplifies the above definition of the
Activity. Within the limits of the above definition of the Activity,
¢ enents of the amplified description stated in Ammex 1 may be changed by
written agreement of the authorized representatives of the Parties named

"~ Section 8.2., without formal amendment of this Agreement.

The Parties are planning this Activity as part of the Energy
Policy and Renewable Energy Field Testing Project which, it is expected,
will include the activities to be undertaken under this present
Agreement, the Energy Policy Plamning Activity which is governed by a
separate agreement and one additional activity for Utility Management.
The latter activity is now under design and may later be added to the

Project under a third agreement.

SECTION 2.2. Incremental Nature of Activity.

(a) A.1.D.'s contribution to the Activity will be provided in
increments, the initial one being made available in accordance with
Section 3.1 of this Agreement. Subsequent increments will be subject to
availability of funds to A.1.D. for this purpose, and to the mutual
agreement of the Parties, at the time of a subsequent increment, to
proceed.

(b) Within the overall Activity Assistance Completion Date stated
in this Agreement, A.I.D., based upon consultation with the Grantee, may
specify in Project Implementation Letters appropriate time periods for
the utilization of funds granted by A.I.D. under an individual increment

of assistance.

BEST AVAILABLE COPY
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Article 3: Financing

SECTION 3.1. The Grant. To assist the Grantee to meet the costs
of carrying out the Activity, A.I.D., pursuant to the Foreign Assistance
Act of 1961, as amended, agrees to grant the Grantee under the terms of
this Agreement not to exceed Five Million Three Hundred Thousand United

States ("'U.S.") Dollars ($5,300,000) ("'Grant').

The Grant may be used to finance foreign exchange costs, as
defined in Section 6.1, and local currency costs, as defined in Section
6.2, of goods and services required for the Activity, except that, unless
the Parties otherwise agree in writing, Local Currency Costs financed

under the Grant will not exceed the equivalent of One Million U.S.

Dollars ($1,000,000). i

SECTICN 3.2. Grantee Resources for the Activity.

(a) The Grantee agrees to provide or cause to be provided for the
Activity all funds, in addition to the Grant, and all other resources
required to carry out the Activity effectively and in a timely manner.

(b) The resources provided by Grantee for the Activity will be
not less than the Egyptian Pound equivalent of One Million U.S. Dollars
($1,000,000), including costs borne on an ''in-kind' basis. |

SECTION 3.3. Activity Assistance Completion Date.

(a) The ''Activity Assistance Campletion Date' (AACD), which is

August 28, 1987, or such other date as the Parties may agree to in
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mitinz, is the date bv which the Parties estimate that all services

narced under the Grant will have been performed and all goods financed
~xler the Grant will have been furnished for the Activity as contemplated
in this Agreement.

(b) Except as the Parties may otherwise agree in writing, A.I.D.
<11 not  issve  or approve documentation which would authorize
disbursement of the Grant for services performed subsequent to the AACD
or for goods furnished for the Activity, as contemplated in this
Agreement, subsequent to the AACD.

(c) Requests for disbursement, accompanied by necessary
supporting documentation prescribed in Project Implementation Letters are
o ;2 received by A.I.D. or any bank described in Section 7.1 no later
than nine (9) months following the AACD, or such other period as the
Parties may agree to in writing. After such period, A.I.D., giving
notice in writing to the Grantee, may at any time reduce the amount of
the Grant by all or any part thereof for which requests for disbursement,
accampanied by necessary supporting documentation prescribed in Project

Implementation Letters, were not received before the expiration of said

peri~d.

Article 4: Conditions Precedent to Disbursement

SECTION 4.1. First Disbursement. Prior to any disbursement or to

the issuance of any comnitment documents for funds made available under

this Agreement, the Grantee shall, except as the Parties may otherwise

) BEST AVAILABLE COPY
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agree in writing, furnish to A.I.D. in satisfactory form and substance a
statement of the names and titles of the persons who will act as the
representatives of the Grantee, together with a specimen signature of

each person specified in such statement.

SECTION 4.2. Additional Disbursement. Prior to any disbursement

or to the issuance of any camitment documents from funds made available
under this Agreement for the long-term technical assistance contractor,
the Grantee shall, except as the Parties may otherwise agree in writing,
furnish to A.I.D. in satisfactory form and substance the names of those
persons who will be serving as Activity and assistant Activity managers

for implementation.

SECTION 4.3. Terminal Dates for Conditions Precedent. If all of

the conditions specified in Section 4.1 have not been met within 30 days
from the date of this Grant Agreement, or such later date as the Parties
may agree to in writing, A.I.D. may terminate this Agreement by written

notice to Grantee.

If all of the conditions specified in Section 4.2 have not been
met within 60 days fram the date of this Agreement, or such later date as
the Parties may agree to in writing, A.I.D. may cancel the then
undisbursed balance of the Grant, to the extent not irrevocably camnitted
to third parties, and may terminate this Agreement by written notice to

the Grantee.
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SECTION 4.4, Notification. When the conditions precedent

specified in Section 4.1 and 4.2 have been met, A.I.D. will promptly

notify the Grantee.

Article 5: Special Covenants.

SECTION 5.1. Activity Evaluation. The Parties agree to establish

an evaluation program as part of the Activity. Except as the Parties
otherwise agree in writing, the program will include, during the
implementation of the Activity and at one or more points thereafter:

(a) evaluation of progress toward attaimment of the objectives of
the Activity;

(b) identification and evaluation of problem areas or constraints
which may inhibit such attairment;

(c) assessment of how such information may be used to help
overcame such problems; and

(d) evaluation, to ‘the degree feasible, of the overall

development impact of the Activity.

SECTION 5.2. Organizational and Commumication Links. The Grantee

agrees to establish the organizational and camwunication links necessary
to coordinate activities under this Agreement and to exchange information
among, the participating companies, universities, CARE, OEPA and the

concerned ministries.
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SECTION 5.3. Personnel. The Grantee agrees to take appropriate
action to establish and fund a mechanism by which Qattara Hydro Renewable
Energy Project Authority may procure sufficient personnel for each year

of the Activity as necessary for successful implementation.

Article 6: Procurement Source

SECTION 6.1. Foreign Exchange Costs. Disbursements pursuant to

Section 7.1 will be used exclusively to finance the costs of goods and
services required for the Activity having their source and origin in the
United States (Code 000 of the A.I.D. Geographic Code Book as in effect
at the time orders are placed or contracts entered into for such goods or

services) (''Foreign Exchange Costs"), except as A.I.D. may otherwise

agree in writing, and except as provided in the Project Grant Standard '

Provisions Amnex, Section C.1l(b) with respect to marine insurance.

SECTION 6.2. Local Currency Costs. Disbursements pursuant to

Section 7.2. will be used exclusively to finance the costs of goods and
services requifed for the Activity having their source and, except as the
Parties may otherwise agree in writing, their origin in Egypt (‘'Local

Currency Costs').

Article 7: Disbursement

SECTION 7.1. Disbursement for Foreign Exchange Costs.

(a) After satisfaction of conditions precedent, the Grantee may
obtain disbursements of funds under the Grant for the Foreign Exchange

-~
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Costs of goods or services required for the Activity in accordance with
the temms of this Agreement, by such of the following methods as may be
mutually agreed upon:

(D by submitting to A.I1.D., with necessary supporting
docurentation as prescribed in Project Implementation Letters, (A)
requests for reimbursement for such goods or services, or, (B) requests
for A.1.D. to procure camodities or services on Grantee's behalf for the
Activity; or,

(2) by requesting A.I.D. to issue Letters of Comnitment for
specified amounts (A) to one or more U.S. banks, satisfactory to A.I.D.,
camitting A.I.D. to reimburse such bank or banks for payments made by
them to contractors or suppliers, under Letters of Credit or otherwise,
for such goods or services, or (B) directly to one or more contractors or
suppliers, cammitting A.I.D. to pay such contractors or suppliers for
such goods or services.

(b) Banking charges incurred by Grantee in connection with
Letters of Commitment and Letters of Credit will be financed under the
Grant unless Grantee instructs A.I.D. to the contrary. Such other

charges as the Parties may agree to may also be financed under the Grant.

SECTION 7.2 Disbursement for Local Currency Costs.

(a) After satisfaction of conditions precedent, the Grantee may
obtain disbursements of funds under the Grant for Local Currency Costs
required for the Activity in accordance with the terms of this Agreement,

by submitting to A.I.D., with necessary supporting documentation as
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prescribed in Project Implementation Letters, requests to finance such

costs.

(b) The local currency needed for such disbursements may be
obtained by acquisition by A.I.D. with U.S. dollars by purchase. The
U.S. dollar equivalent of the local currency made available hereunder

will be the amount o'f U.S. dollars required by A.1.D. to obtain the local

currency.

SECTION 7.3. Other Forms of Disbursement. Disbursements of the

Grant may also be made through such other means as the Parties may agree

to in writing.

SECTION 7.4. Rate of Exchange. Except as may be " more

specifically provided under Section 7.2, if funds provided under the
Grant are introduced into Egypt by A.1.D. or any public or private agency
for purposes of carrying out obligations of A.I.D. hereunder, the Grantee
will make such arrangements as may be necessary so that funds may be
converted into currency of the Arab Republic of Egypt at the highest rate
of exchange prevailing and declared for foreign exchange currency by the

competent authorities of the Arab Republic of Egypt.

Article 8: Miscellaneous

SECTION 8.1. Commumications. Any notice, request, document, or

other camunication submitted by either Party to the other under this

Agreement will be in writing or by telegram or cable, and will be deemed

o
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duly given or sent when delivered to such Party at the following

addresses:

To the Grantee:

Ministry of Investment

and International Cooperation
8 Adly Street

7th Floor

Cairo, Egypt
To A.1.D.:

A.I.D.
U.S. Embassy

Cairo, Egypt
To the Implementing Organizations:

Ministry of Electricity and Energy
Abbassia, Egypt

Qattara Hydro Renewable Energy

Project Authority
Garden City

Cairo, Egypt
All such commmications will be in English, unless the Parties
otherwise agree in writing. Other addresses may be substituted for the

above upon the giving of notice.

SECTION 8.2. Representatives. For all purposes relevant. to this

Agreement, the Grantee will be represented by the individual, holding or
acting in the office of the Deputy Prime Minister for Economic and
Financial Affairs and Minister of Investment and International

Cooperation, Minister of Electricity and Energy, or the Administrator

N
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of the Department for Econamic Cooperation with U.S.A., and A.1.D. will
be represented by thé individual bholding or acting in the office of
Director, USAID, each of whan, by written notice, may designate
additional representatives for all purposes other than exercising the
power under Section 2.1 to revise elements of the amplified description
in Annex 1. 'I‘he‘na.mes of the representatives of the Grantee, with
specimen signatures, will be provided to A.I.D., which may accept as duly
authorized any instrument signed by sugh representatives in
implementation of this Agreement, until receipt of written notice of

revocation of their authority.

SECTION 8.3. Standard Provisions Annex. A 'Project Grant

Standard Provisions Annex' (Annex 2) is attached to and forms part of
this Agreement. For the purposes of such amnex, this Agreement shall be

deemed to be the Project Grant Agreement.

IN WITNESS WHEREOF, the Arab Republic of Egypt and the United
States of America, each acting through its respective duly authorized
representatives, have caused this Agreement to be signed in their names

and delivered as of the day and year first above written.

ARAB REPUBLIC OF EGYPT UNITED STATES OF AMERICA

By SIS ekl ,jé“é BY LXA\A/\SK_
NAME : M. A. Fattah Ibrahim NAME : Henry P}echt

TITLE: Deputy Prime Minister for TITLE: Charge d'Affaires a.i.

Econamic and Financial Affairs
and Minister of Investment
and International Cooperation
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. - Eot'd Iskandar NAME : Owen Cylke

I

: Administrator of the Department TITLE: Acting Director,

for Economic Cooperation USAID/Cairo
with U.S.A,

Implementing Organization

icknowledgement of the foregoing Agreement, the representative of the
.ementing Organization has subscribed his name: .

MINISTRY OF ELECTRICITY AND
ENERGY !
"f}
BY . \}\fv AJV\M, /t"‘.r”",w
U
NAME : Mohamed Maher Abaza

TITLE: Minister of Electricity
and Energy




ANNEX 1
ACT.VITY DESCRIPTION

1. Sumary Project Description

The Project is camposed of three activities, one of which, Renewable
Energy Field Testing, is authorized by this Agreement. Another activity,
Energy Policy Planning. is authorized by a separate agreement. The third
activity, Utility Management, is expected to be added to the Project at a
later time by an additional Agreement. The overall Project goal is the
efficient utilization of Egypt's extensive and increasingly camplex range
of energy resource options. The Project is designed to deal with three
of the majcr problems which have been identified as needing urgent
attention fcr their impact upon the econamic and social development of
the country and, as such, are intimately related to each other.

Streng-hening overall national energy, economic and technical
planning, as well as management capability, will enable the Grantee to
analyze various energy supply options and develop a sound program to
identify energy demand and the capability to implement it in a more
efficient manner. It is expected that these analyses will also result in
a better understanding of the technical and econamic characteristics of
renewable energy Tresource systems and thereby help to convince
decision-makers within the Goverrment of Egypt and donor organizations to
consider renewable energy as having important potential in Egypt's future
energy resources.

Although renewable eneryy resources are not now econamically
attractive to the end-user in Egypt because of heavy subsidies on fossil
fuel-based energy, the Government of Egypt is moving toward reducing some
of those subsidies. In the meanwhile, the Renewable Energy Field Testing
Activity will permit the Goverrment of Egypt to evaluate the
apprcoriateness of renewable technologies fram a technical, cultural and
econcmic (based on world energy prices) point of view. Then, when energy
prices in Egypt approximate world market prices, the Goverrment of Egypt
will be able to move more confidently in the use of renewable energy.

It is envisioned that the third activity, Utility Management, will
be closely coordinated with the other tw: activities.

BEST AVAILABLE COPY
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A. Energy Policy Planning

The Energy Policy Planning Activity will be directed toward
institutionalizing within the Govermment of Egypt the capacity to collect
and analyze data necessary for national energy planning. This will be
accamplished by providing technical assistance, on-the-job training,
selected long-term training and appropriate hardware in order to upgrade
capabilities in energy economics, analysis, technology, conservation,
information systems management and systems analysis.

Activities in renewable energy must also be closely field tested in
Egypt and coordinated with all other power sector activities. The Energy
Policy and Planning activity will seek to encourage such coordination by
enhancing the Egyptian capacity to plan renewable energy development as
part of its overall energy development plan.

B. Renewable Energy Field Testing

In view of the potentially important role of renewable energy
resources in Egypt and the likelihood that the Government of Egypt will
soon move forward on the issue of adjusting energy pricing, the Parties
have developed an activity to field test, at selected sites, proven,
comercially available, renewable energy technologies.

The tests will determine the feasibility of a variety of
applications, ranging from wind energy for electricity generation to solar
energy for water pumping. An important part of this activity will be to
select those types of renewable energy which appear to have the best
chance for being competitive at world energy prices. Testing will require
monitoring and follow-up of actual maintenance and operating expenditures
associated with the renewable energy applications being tested in order to
determine their costs as compared to campeting energy sources. The field
tests will be coupled with an education, training and pramotion activity
which will seek to enhance the awareness of Egyptians on the potential of
renewable energy in Egypt. However, the main purpose of these activities
is to test the viability of renewable energy technologies in Egypt so that
as the energy pricing structure changes, those technologies which have
already been proved successful will be ready to came into widespread use.

C. Utility Management

A joint detailed review and assessment of the current and planned
management development program efforts of both the Egyptian Electricity
Authority ("EEA") and the Rural Electrification Authority ('REA"), is
being undertaken. Recammendations will be translated into an appropriate
activity. An understanding of the current organizational structure,
admininstrative practices and procedures and managerial roles, is
essential for the technical assistance required for expanding the power
sector.

Ik
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Utility management capabilities must be strengthened while assistance
in policy planning and analysis is underway so that policy decisions which
must be translated by management into implementable programs will be
carried out by a cadre of well-trained persons.

11. Detailed Description for the Renewable Energy Field Testing Activitv
‘(Activity No. 123.2)

1. General Activity Description

The Renewable Energy Field Testing Activity bas four major elements,
viz. Field Tests, Supporting Analyses, Training and New Initiatives,
through which the Grantee will:

o Collect and analyze information on selected renewable energy
technologies in order to determine their technical, econamic and
social feasibility;

o Provide on-going technical support to the 'subproject through
establishment of a broader data base, social, economic and
market analyses, and supporting studies to evaluate existing
field tests, identify new opportunities for renewable
technologies and energy conservation, and determine where
maximum impact fram system replication is possible, as well as,
provide planning support for interfacing with other Egyptian
programs and follow-on activities;

o Provide training in system operation and maintenance to support
and accelerate the building of the requisite technical
infrastructure; also, provide information dissemination and
technology transfer through training activities and operational
experience to encourage acceptance and growth of renewable
energy technologies; and

o) Review, evaluate and support appropriate new initiatives in
renewable energy to pramote acceptance and replication in
related industrial, agricultural and remote applications.

a. Field Tests

The Renewable Energy Field Testing activity will emphasize field
testing of various technologies for Grantee-identified, high-priority
needs and applications. Eleven applications involving four basic solar
technologies have been selected and are recommended for field testing.
Final selection of field tests will be based upon detailed analyses of
available technologies to accomplish the individual field test
objectives. System definitions of contending concepts, using actual
application data, will be prepared and evaluated so that the final
decision by A.I.D. and Qattara Hydro and Renewable Energy Project
Authority ("'QHREA') to proceed with each field test and its configuration
will be based upon the best technical, social and economic optionms.
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b. Supporting Analysis

This element will provide critical data and analysis needed for
decision-making and activity implementation and will include four tasks:
(1) The definition of additional candidate renewable energy technologies
and applications and associated field tests; (2) the acquisition and
analyses of technical and social data and the development of design and
performance specifications required for specific field tests; (3)
continuing economic and envirommental analyses covering both currently
plamed and future field tests of renewable energy applications; and (&)
the establislment of an information system on this and other Egyptian
renewable energy activities as well as state of the art developments which
will permit a judgment as to the feasibility of their replication within
five to ten years.

(1) A number of renewable energy applications have been
identified for potential field tests. The Parties will further analyze
and define possible applications so that technical design parameters,
size, and location of field tests are optimized. Once all of the
pertinent information has been acquired for a specific application,
analyses will be carried out to select the preferred field test sites.

(2) In the majority of the field tests proposed for
implementation in this activity, design and performance specifications can
be developed by analysis of existing data and a limited survey of
technical requirements for each site. However, it is expected that, in
same cases, existing data will be inadequate and potential sites will have
to be more thoroughly instrumented to obtain all the required technical
data. Examples include the acquisition and analysis of wind data,
environmental conditions (sand, salt spray, water quality, and wind
loadings) and plant operational and process heat requirements. Social
data collection, will form part of the information system (task 4).

(3) The third task of this activity element involves several
types of analysis to develop data necessary for the design of current and
selection of future field tests within the activity. One class of
analysis involves an intensive examination of the cost-effectiveness of
the renewable energy technologies relative to conventional energy
sources. The analysis will consider the effect of reduced solar system
costs as a result of improvements in technology or higher production rates
for solar systems; or the increased cost of conventional energy due to
higher fuel costs; and considerations of system reliability, operations
and maintenance, and fuel availability and transport. New cost-effective
solar applications may also be identified based on these same factors. A
second type of analysis will examine the size of the potential Egyptian
market for various solar applications as a function of the energy
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requirement of the application, i.e., the number of shallow well pumping
installations as a function of the required pumping energy. This type of
analysis will be used to identify specifications for the optimum size of
solar energy sources for different applications within Egypt. The
analysis may also determine that certain sources may be cost effective for
a nunber of different applications if they are within a given size range.
In addition, continuous envirommental analysis will be conducted on the
field tests so that information can be made available on their impact.

(4) Task four, the establishment of an information system on
Egyptian renewable-energy projects, will provide a mechanism for
collection of social, envirormental, institutional, economic and technical
data on a continuing basis. The information will be important not only
for activity monitoring and evaluation, but also for providing the basis
for decision-making for future Egyptian activity in renewable energy. It
is anticipated that the method of data collection used in the activity
will be utilized for all other renewables projects so that a set of easily
camparable, camprehensive data will be generated for analysis and
dissemination.

In order to have camparative data it will be necessary to collect, for
example:

i. Data on system design and on adaptations in system design.

ii. Data on measurements which are mostly physical data; that is,
measurements of energy availability in sun, water, biomass of
energy inputs and outputs for a system; operating data and data
on work actually accamplished by a system measured in other than
direct energy output.

iii. Impact and effectiveness data on both the technology and the
project implementation strategies in terms of econamic, social
and envirormental criteria.

The analysis of the data provided by the information system will be
utilized by the Supreme Council on Renewable Energy. The information will
be fed into the energy data bank of and be utilized by the Organization
for Energy Policy and Analyses (OEPA) which will be seeking, in
cooperation with this subproject, to provide information and analysis on
the proper role of renewable energy in the overall energy sector.

c. Training

Training in this activity may be classified into three categories:
general, field test-related and information dissemination:
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(1) General. Grantee personnel will be trained in areas such as
project and contract management, energy management and economics and solar
systems and engineering.

The policy and decision-makers, which include Ministry ard
Governorate officials and industrial executives, will be provided with a
broad exposure to renewable energy technology and its potential. Several
seminars are planned which will address the econamics and impact of solar
technology and cost projections. Two seminars per year will be given by
U.S. experts in Egypt for fram twenty to fifty persons per session. There
will also be technical seminars given by QHREA as well as other Egyptian
experts in areas not covered by the U.S. experts but particularly relevant
to FEgyptian needs. These seminars will be held twice a year for
approximately twenty to fifty participants fram both the private and
public sectors.

Engineers and technical managers who are reponsible for implementing
Goverment of Egypt energy policies, will receive in-depth technical
training in theory and system design, enabling them to design, install and
maintain renewable energy systems.

Short-term training of 120 person-months (four persons per year for
six-month courses) will be given over the five-year life of project at
U.S. institutions in the fields cited above. In addition, the Grantee
will provide for five persons to attend at least two courses per year in
Egypt over the five years of the activity.

(2) Field Test Training. User training will greatly affect the
successful operation of the field tests. Site managers assigneé¢ by the
QHREA to each field test will be trained at a U.S and/or Egyptian
institution in aspects of renewable energy technology. On-the-job
training by the U.S. sub-contractors will also be provided to the site
manager and other site persomnel and users. During installation of the
field test, the site personnel will participate in all phases of
activities. .

(3) Information Dissemination. The Grantee will utilize visits to
field tests, seminars, radio, television, brochures and printed reports to
inform the public about solar energy and its use in Egypt. This
information will be disseminated by QHREA, other Ministry of Electricity
agencies as well as A.I.D. on a regular basis once the activity has
begun. The contractor will work with QHREA on the form and substance as
well as the best mechanism for dissemination of the information, which
will form part of the information system to be developed during the first
three months of the activity.
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All training tasks will be coordinated and integrated with activities
being conducted under the Energy Policy Planning Activity.

d. New Initiatives

The Parties expect to receive both solicited and unsolicited
proposals for new field tests during the activity, and the Supporting
Analysis element will identify other field tests. Improved concepts will
probably be formulated by the subproject as additional detailed experience
in Egypt is gained. Criteria for selection and actual selection of New
Initiatives will be determined by QHREA in collaboration with the prime
contractor and A.I.D. The New Initiatives element will provide a resource
for assessing the merits of any proposal or suggested concept for a
renewable energy system field test as well as fund a limited number of new
starts.

Proposals will be analyzed and evaluated for the technical soundness,
feasibility, the projected cost-effectiveness, if implemented on a major

scale, . and ..the relationship —to +the -renewable- energy- field tests-and -

Grantee goals in the sector. The New Initiatives element will also
support the initial selection functions required before the procurement of
hardware. These functions include working with the QHREA and appropriate
Egyptian organizations on selection of a specific site or sites for the
proposed new field tests.

2. Im;ﬂ.ement& ion

This activity is planned for five years. The management structure
for this activity is based on (1) the creation of an activity management
coordinator and Egyptian activity manager and field-test site managers;
(2) centralized planning and control by the subproject manager and the
other organizations; and (3) decentralized activity executive, through
administrative authority outside the activity and site managers'
organizations by activity and site managers, but who take direction from
the managers.

The activity contractor will be responsible to QHREA's project
manager and, "in a collaborative manner, provide the technical inputs to
the activity. QHREA will be fully responsible for coordinating all field
test entity activities, including site preparation for installation of
equipment, human and financial resources for that installation, agreements
with those entities for establishing a system for careful monitoring and
data collection before and after the systems are installed. QHREA will be
responsible for coordination with local participating ministries,
governorate offices, companies, universities and CARE where applicable.



-8-

Technical assistance will be provided by A.I.D. through a prime
contractor who will coordinate U.S. inputs including goods and technical
services. QHREA will be responsible for implementing host country
activities with technical assistance and support supplied by the
contractor and its subcontractors.

A formal reporting and information and control system will be
established in accordance with A.I.D. requirements, the evaluation plan
and QHREA needs. The system will summarize technical, managerial, and
financial status, problems, and prospects compared to approved
implementation and annual operating plans. In addition to the formal
written system of reporting, a series of regular, formal meetings between
A.1.D., the prime contractor and QHREA activity managers will be scheduled.

3. Evaluation

The activity will be evaluated fram technical, econamic and social
viewpoints. The activity will be reviewed and evaluated amnually by
A.1.D. Two external evaluations will be financed by the activity, one
near the mid-point of the activity after installation of the initial field
tests and all activities bhave begun and one at the end of the activity.
The specifics of the evaluations and the composition of the evaluation
team will be detailed in the Activity Management Implementation Plan to be
supplied by the contractor within three months of being contracted.
Evaluations will be conducted jointly by A.I.D. and the Grantee, the
external ones with the assistance of technical experts outside A.I.D.

The technical performance of the field test systems, including
reliability and maintenance, will be monitored and evaluated throughout
the life of the activity. Attention will be given to the specification of
data requirements, the design and installation of instrumentation, and
data collection and analysis of results.

A continuing analysis of the economics and social acceptance factors of
the systems and applications will be conducted under the Supporting
Analysis element and used in the evaluations. Price per unit of delivered
energy, actual operation and maintenance costs, product yield, system
efficiencies and displaced fuel will be factors considered. The
evaluations will also compare the economics of the solar systems with
conventional systems.

An important criterion to be used in the final evaluation of the activity
will be whether there has been same move toward adoption in industrial and
agricultural settings of systems and applications of technology which
field tests have shown to be successful and replicable. Sociological
aspects regarding the introduction, disposition, and long-range
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sustainability of the solar systems will also be considered in the
evaluation. The involvement of cammunities and users will be of special
interest. The ability of end-users to adapt to these new technologies and
contribute to their installation, operation and maintenance costs will
provide a measure of whether or not these systems are appropriate for the
Egyptian enviromment. Finally, the reactions of policy-makers within the
Govermment of Egypt and the private sector will be sought as field test
experience is gained. ,

4. Illustrative Finarncial Plan

Table I provides a summary cost estimate for the activity. The total
activity cost is $28.5 million. Of the projected A.I1.D. contribution of
$24.1 million, approximately $11.0 million is for field tests, $2.0
million for supporting analysis, $.8 million for training, $2.0 million
for new initiatives, $2.4 million for activity management and $5.9 million
for inflation, contingency, evaluation and other costs.

The Grantee contribution of the Egyptian pound equivalent of
approximately $4.4 million will pay Egyptian salaries and in-kind
contributions. Changes may be made to the financial plan by written
agreement of the representatives of the Parties identified in Section 8.2
without formal amendment of the Agreement, provided such changes do not
cause (1) A.I.IN{'s Grant contribution for the Activity to exceed the
anount set forth under Section 3.1 or (2) the Grantee's contribution for
the Activity to be less than the amount set forth under Section 3.2.
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Activity No. 123.2
TABLE I
RENEWABLE ENERGY FIELD TESTING
ACTIVITY ILLUSTRATIVE FINANCIAL PLAN

(US $000's)
A.LD. GRANTEE
ACTIVITY ELEMENTS FX LC TOTAL LC TOTAL
FIELD TESTS 9,067 1,985 11,052 - 1,418 12,470
SUPPORTING ANALYSIS 1,580 | 315 1,895 ’ 205 2,100
TRAINING 650 185 835 75 910
NEW INITIATIVES 1,665 335 2,000 550 2,550
ACTIVITY MANAGEMENT 1,760 659 2,419 840 3,259

OTHER (Evaluation,
Inflation,
Cont ingency) 4,600 1,317 5,917

—
N
w

—l
TOTAL 19,322 4,796 24,118 4,361 28,479






