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CURRENCY EQUIVALENTS

(As of April 15, 1981)

Currency Unit = Dirhams (DH)
DH 1 = U.s. $ 0.208
DH 4.8 - u.s. $ 1.00
MEASURES
1 kilometer = 0.62 mile (mi)
1 cubic meter - 35.315 cubic feet (ft3)
1 barrel (bbl) - 42 gallons (USgal) 0.159 cubic :
meter. '
1 kilovolt (kv) = 1,000 Volts (V)
Medium Voltage = In Morocco: 22-KV, 8.5-XV & 5.5-
KV.
Llow Voltage = In Morocco: 380/220-V.
1 Rilowart (KW) - 1,000 Watts (103w)
1 megawatt = 1,000-KW (106% = 103 W)
1 kilowatthour (kWh) = 1,000 Watthours (103 Wh)
) 860.4 Kilocalories -(keca)
1 megawatthour (MWh) = 1,000 Kilowatthours
1 Gigawatthour (Gﬁh) = 1,000,000 Rilowatthours
1 kilovolt amperes(kVa) - 1,000 Volt zmperes (103VA)
1 Megavolt ampere (MVA) - 1,000 kilovolt amperes
1 kilocalories (kcal) - 1,163 Watthours
1 kilogram coal equivalent
(Kgce) = 7.103 kecal
1 hectare (ha) = 2,47 acres
1 cubic meter (m3) - 264 gallons
1 gallon = .0038 cubic meters



MOROCCO RENEWABLE ENERGY DEVELOPMENT PROJECT PAPER AMENDMENT

I. .SIMMARY AND RECOMMENDATIONS

A, Costs

The project total costs are as follows :

Phase It Phase II TOTAL

_FY-80 FY 81-84
. AID Grant $ 600,000 $ 6,100,000 $ 6,700,000
. GOM Budget2 420,000 | 5,130,000 5.559,000
TOTAL $1,020,000 $11,230,000 $ 12,250,000

1. Authorized February 20, 1980.

2. In U.S. $ equivalent at US $1 equals 4.80 Moroccan Dirhams.

Grantee . Ringdom of Morocco

Principal Agency Ministry of Energy and Mines (MEM)

Phase I Grant Amount : Us $ 600,000

Phase 11 Grant Amendment Us $ 6,100,000 (of which US $1,500,000 in FY 81)

B. Project Purpose

Assist the Ministry of Energy and Mines to create a Center for
Renewable Energy Development with the professional staff and
facilities to carry out 3 wide range of applied research and
pilot activities, studies and analyses to_identify the most
effective ways to exploit Morocco's renewable energy potential
-and develop programs to encourage its efficient use throughout
the country. :



C. Summary Description

The Center for Renewable Energy Development will be built by the
Moroccan Government and equipped by A.I.D. Its staff will be trained.
and guided by resident and short-term AID-financed contract technical
assistance advisors. Participant training will be provided in the
United States and third countries.

The construction of the Center building, itself a model of energy-
efficient design, will begin in early 1982 and is scheduled for
completion in late 1983. Well before then, as its action program

gets underway, the Center will become a strong, flexible institution
designed to shape and be guided by Morocco's evolving energy needs,
An assessment of the country's current and future energy requirements
and resources now being financed by A.I.D. will yield results in 1982
which will assist the Center in defining targets for renewable energy
use and helping shape GOM renewable energy policy. The Center is
expected to play a catalytic . role in expanding the use of renewable
energy resources in the nation's economy as a substitute for imported
fossil fuels.

Initial Center activities include pilot projects demonstrating four
renewable energy technologies:

-— Small decentralized hydroelectric generation;

~- Direct use of solar energy, mainly photovoltaic cells and solar
thermal collectors for productive use in rural areas;

~- Use of wind for electricity generation and water pumping;
~- Biomass conversion, beginning with improved charcoal production.

Initially, three 40-250 kilowatt small hydro units will be installed

at sites in the High Atlas Mountains starting in mid-1982. They will

be monitored for technical, social and economic replicability elsewhere.
Two 40 kilowatt windmill units will pump water for irrigation and
drinking on farms. Beginning in late 1981, small-scale photovoltaic
units will pump water for drinking and irrigation and provide power

for refrigeration in remote health dispensaries.

Several pilot projects in biomass conversion - including improved
charcoal production, bilogas generation and combustion of urban waste -
are planned for initiation in 1982.

The project is designed for institution building and effective transfer
of U.S. technology. Equipment for the Center and pilot projects
totalling $2,455,000 will consist mainly of off-the-shelf iteums.



Peace Corps volunteers will assist-im the implementation of
‘selected pilot projects, particularly small-scale farm and
village-sized activities financed through a Small Project Fund

(See page 26), guided by the long-term contract technical
‘assistance coordinator,

Project preparation began with an initial AID survey team which
examined Morocco's energy development potential in the summer of
1978. A second A.I.D.-financed team carried out a feasibility study
during the summer of 1979, which resulted in approval of a Project
Paper for Phase I February 20, 1980. The present Project Paper
Amendment describes Phase II activities. It amplifies, modifies

and refines the material presented in Phase I Project Paper.

The Project reflects a GOM initiative with USAID. USAID provided
project development assistance through teams from Charles T. Main
International, Development Sciences Incorporated, GSA International
and locally-contracted surveys and social analysis. Much of the
substance of this amendment, including annexes, includes or
reflects material developed by these teams. Further specific
attribution is not hereafter made.

D. Project Implementation

'GOM responsibility for management of this project rests with the
Office of Energy Resources Development of the Directorate of Energy
of the Ministry of Energy and Mines. The Center for Renewable Energy
Development reports to this office. The research, development and
evaluation activities to be carried out under this project will b
managed by CDER.

The design and construction of CDER buildings and facilities will be
carried out by private firms under contract to the MEM. The
construction, installation and maintenance of the small hydro pilot
and the larger solar and wind pilot projects will be carried outr by
the Office National de 1'Eleectricité (ONE).

Coordination with other GOM agencles, such as the Ministry of
Interior, the Ministry of Agriculture and Agrarian Reform and their
local subsidiary agencies will be the responsibility of CDER with
MEM support when necessary.

E. Beneficiaries

As an institution-building project to help the Moroccan Govermment
develop the capability to exploit its renewable energy rasources



more effectively, this project'’'s most important benefits are long-run
and indirect. : '

The‘CDER s most immediate beneficiaries are the.30 members of its
staff who will be trained to assume major responsibilities in
renewable energy development.

The pilot projects' most immediate beneficiaries are about 6,000
rural dwellers who will use energy produced by the small hydre, solar,
wind and biomass pilot projects to be set up during the project's

four year life.

The longer-term beneficiaries will be the 200,000 - 300,000/rural
population of the 200 sites where productive small hydro generation
units may be installed, the several hundred thousand people who may
benefit from similar replication of solar, wind and biomass pilot
activities, and, in the end, the entire population of Morocco who
will benefit from the economic advantages of the more efficient use
of the country's available energy.

F. Statutory Crite¥ria

All statutory criteria have been met. Congressional notification
has been made.

G. Country Team Views

USAID and the American Embassy in Moroecco support this grant as
consistent with U.S. policy objectives in Morocco.

H. Fund Availability

Funds for Phase I of this Project were obligated in April 1980.
FY 1981 funds of $ 1.5 million for Phase 1II have been allotted to the
USAID.

I. Analysis

The analysis in this Amendment concludes that the entire project is
technically, financially and socially feasible and that planning is
sufficiently developed for implementation of Phase II to begin.

All significant issues have been identified and will be dealt with
as outlined in Section V (Issues).

J. Waiver

A waiver will be requested to permit



inclusion of a price element in the propbsals for executing the
"long-tern technical assistance financed under the Project. See
Section III.B.4. (Technical Assistance).

K. Recommendation

That this Project Paper Amendment be approved and that the level of
AlD-appropriated funding approved for this project over its five year

life be increased from $ 600,000 to a new total of $ 6,700,000.



II.

10.

BACKGROUND
A. General

Morocco is 2 middle income country with a $14 billion gross
domestic product in 1979-1980. Its present 21 million population
is increasing at an annual rate of over three percent. Over the
long term, Morocco has considerable resources on which to base
steady economic growth, including phosphates and other minerals,
potential for higher agricultural productivity, and substantial
existing infrastructure. :

The high cost of energy is a major problem for the Moroccan economy
and a major reason for recently increased imports expenditures.
Morocco is heavily dependent upon imported fuels. It must include
constantly increasing petroleum prices in its economic calculations.
To confront the energy problem the Government plans a program of
energy conservation and domestic resource development: coal,
petroleum exploration, shale oil deposits, hydro-electric power and
renewable energy. The Govermment has recently intensified offshore
and onshore oil and gas exploration via joint ventures with foreign
firms. Morocco's increasingly sericus search for new energy resources
offers potential investment opportunities in oil prospecting, shale
0il exploitation, uranium extraction, and solar energy.

The Ministry of Energy and Mines (MEM) is responsible for overall
development planning, pricing, and investments in the energy sector.
It has administrative control over a number of key public enter-
prises in the energy sector including the Office of National de
1'Electricite (ONE), responsible for most electric power generation
and transmission; the Bureau de Recherche et Participation Miniere
(BRPM), which manages oil, gas and uranium exploration; the newly-
created Office National des Recherches et de 1l'Expoitation des
Hydrocarbures (ONAREXH), charged with the exploitation of Morocco's
extensive oil shale deposits; and - most Iimportant for the

proposed project - the Centre de Developpement des Energies
Renouvelables (CDER), whose legal esistence was formally approved
by the GOM Council of Ministers in May 198l.

During 1978, the Govermnment of Morocco designated a research facility
site and set aside funds for a research program to increase use of
renewable energy in Morocco. A consultant team sponsored by A.I.D.
visited Morocco and assisted the Govermment to plan the Center and

to identify pilot research activities. The resulting December 1978
report recommended an organization plan for the renewable energy
center and concluded that small hydro sites in the Atlas Mountains

. should be investigated with a view to identifying suitable sites

for feasibility studies, final design, and construction. Further

preliminary survey and project identification work was carried

out in 1979 which led to identification of this proposed renewable
energy development project in Morocco (See DSI June 1979 report in
Bibliography, Annex 20).
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In the energy sector, the Government has itself concluded that the
rural electrification program-'deéserves major emphasis and that
development of renewable resources may offer the best hope for a
way to extend the benefits of - power to the rural population
and to agricultural production. This proposed renewable energy
project is in ‘accord with USAID/Rabat's basic program strategy

on Morocco. It reinforces the policies and programs of the MEM

in the rural electrification subsector.

This project represents a unique and timely marriage of Morocco's
long-term development goals and A.I1.D.'s program objectives in
Morocco, coupled with the universal need to address higher and
increasing energy costs. The proposed series of studies, training
and technical assistance should launch the GOM renewable energy
program on a sound economic and technical basis, utilizing U.S.
technology to the maximum, and adapting that which 1is found to

be practical to the environment of Morocco.

B. GOM Energy Séctor Objectives

The energy demands of the monetized Moroccan economy are met
mainly by petroleum products (82 per cent), coal (8 per cent)

and hydro-electric power (9 per cent). The energy deficit, therefore,
is mainly an oil deficit. Virtually all oil is imported. The volume
of Moroccan oil imports has increased at 8-10 percent annually
during recent years, and are now running at an annual rate of over
$1 billion. Faced with this financial hemorthage, Morocco must
experiment with several other energy sources, looking toward the
year 2000. It is thus important that Morocco not only assure
itself of a reliable source of oil but also explore every possible
domestic energy resource so as to reduce its dependence om external
suppliers.

The period 1978-1979 was a turning point in energy policy. Increased
interest in emergy, including renewable energy, was stimulated, in
part, by the realization that the cost of imported petroleum might
soon exceed revenues from phosphate exports and that known domestic
supplies of coal, gas, oil and wood, at present rates of utilizatiom,
will disappear in less than a generation. There are, to be sure,
indications that Morocco probably has significantly larger deposits
of coal and may even discover an oil field along with its other
presumed mineral wealth. But proving the point takes time, effort
and, above all, money.

The Ministry of Energy and Mines has begun to put in motion a
national energy policy which is likely to affect every aspects of
the Moroccan economy during the next few years. The 1978-1980 Three
Year Plan emphasized the need to reduce Morocco's dependence on
imported oil. This orientation will be pursued with greater vigor
and determination in the 1981-1985 Five Year Plan period. The Plan
involves programs which will (1) intensify oil and gas explorationm,
(2) develop Morocco's very large oil shale deposits, (3) accelerate
rural electrification, particularly with small and medium scale
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hydroelectric generation, (4) extract uranium from phosphates

and- introduce nuclear energy, (5) intensify exploration and
production of coal, lignite and uranium, (6) develop renewable
energy, particularly solar energy and biomass, and (7) encourage
energy conservation. '

Morocco is counting heavily on exploiting its oil shale resources
and, at this point, may well actually apply retorting technology

to commercial ends before the U.S. does. Whether these resources
can be developed economically remains to be determined. The GOM
therefore wishes to explore and develop the full economic potential
of other energy resources, including renewable energy.

The GOM has already taken steps to explore the potential of remewable
energies, including activities under Phase I of this Project. Small
hydro is particularly attractive to the GOM (and to the USAID) because
of its potential for contributing to the development of remote, poor

. areas in the context of the GOM's policy of reducing regional
disparities in services. We would propose to play a role in directing
Moroccan energy sources into channels which will be relatively more
decentralized and available to broad segments of the rural population.

C. Other Energy Assistance to Morocco

The World Bank is a major contributor to GOM energy efforts, having
lent nearly $200 million between 1974 and 1980 to Morocco for electric
power generation, transmission and rural electrification and a further
$65 million in 1981 for oil exploration and oil shale development. The
- Bank is now cooperating with the GOM to carry out a l5-year rural
electrification program which will include a major expansion of hydro-
electric generation capacity, through large scale hydro power and -
small dam development. At present, electricity provides a quarter of
total energy supply and generation is rising at 10 percent per year.
About 64 per cent of production is thermal, generated from coal and
oil, and 36 per cent is hydroelectric. With greater use of hydro and .
development of oil shale potential, dependence on imported oil should
be reduced. The Bank has indicated interest in financing an expansion
of smwall hydro generation facilities if the AID-financed pilot
projects yield encouyraging results. S

Morocco is following with interest activities in Europe, especially
France, involving various forms of renewable energy. There is
increasing evidence of interest on the part of private sector firms -
in France, Italy and Germany in equipment sales, local manufacture

and pilot projects in small hydro, wind, solar and biomass development
in Morocco, but lack of financing has inhibited significant action so
far. A major French agreement recently signed with Morocco for coope-
ration over a broad range of industrial and mining activities envisioms
cooperation in energy development - but so far no funds have been

. committed.



13.

The UNDP has installed a few demonstration solar flat plate
collectors for water heating and -UNICEF in financing a small
program for the repair of windmills, of which there are many in
Morocco which were installed in 1950s for mechanical water pumping.

aID has financed a pilot installation at an agricultural school
near Rabat (through an OPG to the Catholic Relief Services) which
includes solar flat plate collectors ans a solar parabolic oven -
designed by a French technical assistance group (GEFOSAT). The
equipment is being installed by two young French volunteer engineers
as part of a training program for Moroccan farm boys at the CIDERA
school.

It is envisioned that the Peace Corps will play a role in the
proposed Renewable Energy Development Project by guiding and
encouraging small, grass~-roots projects financed by the Small

Project Fund described in Sectiom III.B.7. An AID~financed project
for Integrated Forestry Development proposed for FY 1982-1986
implementation will contribute to the expansion of biomass production,
complementing the biomass conversion element of this Project.

The GOM has asked for U.S. assistance in planning and management

of conventional as well as renewable energy. Beginning in 1981,

AID is assisting the MEM to develop a national energy planning
capacity, provide technical assistance for planning the development

of o1l shale, and finance training in energy technology management
across the board., Together with the anticipated involvement of American
private firms, and coordinated with World Bank activities, these
programs are likely to have a major influence on Morocco's energy
future and therefore on its economic development.

The GOM has budgeted a totai 6f $31.8 million for renewable energy
activities in the 1981=1985 Five Year Plan. Dgring that period
the GOM proposes the following program allocations. |

$000
Center for Renewable Energy Development 9,400
Solar Energy Development. 5,000
Wind Energy Development P 400
Small Hydro Development ' 16,000
Biomass Development . 1,000
' 31,800

Of these funds, the GOM has so far allocated $5,550,000 to the
proposed Renewable Energy Development project. A summary financial
plan for the project by component and category is shown on the
following page and in Annex 1, Table 9.
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III. PROJECT DESCRIPTION AND IMPLEMENTATION

A. Phase I and Phase II Activities
Tﬁefproject consists of two phases:
Phase I, financed with FY 1980 funds, began in June 1980 and includes:

1. A feasibility and preliminary design study for the Center for
Renewable Energy Development and related pilot projects for small
hydro, solar and wind powered pumping units (June-October 1980).

2. Survey, socioeconomic study and preliminary engineering design
of the small hydro generation pilot projects (Dec.l1980-May 1981).

3. Initiation of a work and training program in Morocco for the Center
for Renewable Energy Development (begun April 1981).

4. Design of a training program in the United States for staff of
the Center for Renewable Energy Development (Janpary 1981).

5. Beginning of final design for the Center for Renewable Energy
Development (June-August 1981).

Phése II, to begin in July 1981 after approval of this Project Paper
Amendment and obligation of FY 1981 funds will include:

1. Additional training in Morocco and the United States for Moroccan
professionals assigned to the Center for Renewable Energy
Developument..

2. Completion of final design, detailed specifications and bidding
documents for the Center for Renewable Energy Development and
related pilot projects for small hydro, wind and solar power
generation.

3. Equipping the Center for Renewable Energy Development and related
pilot projects. .

4. Provision of U.S. resident, long-term technical assistance and
short-term advisory services to support training, management and
research activities as part of the institutional development of
the Center and its program.

The Ministry of. Energy and Mines budgeted $420,000 in FY 1980 for
renewable energy development and acquired a site in Marrakech for
the Center for Renewable Energy Development. A director and a deputy
director were appointed to guide the project and legislation for the
legal establishment of the Center was approved by the Conseil du
Gouvernmement. An initial staff of five engineers was recruited for
the Center in late 1980 and an additional $ 830,000 was budgeted
for renewable energy development in FY 1981,
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During June-October 1980, Charles T. Main International, Inc. -
carried out feasibility and preliminary design studies for the
Céjter for Renewable Energy Development, 3 small hydro pilot projects
aad 5 solar or wind-powered water pumping pilot projects. After
thlse gtudies were reviewed by AID and the Moroccan Ministry of
Energy and Mines, certain changes and revisions were made which are
reflected in this Project Paper Amendment. Preliminary engineering
design and preparation of equipment and construction specifications
have been completed for the Center for Renewable Energy Development
and the 3 small hydro pilot projects. Revised recommendations for
gsolar and wind-powered pilot projects have been submitted and are
contained in this Amendment. An initial action program of training
and data=-gathering has already begun at the Centar, carried out by
a skeleton Moroccan staff with U.S, guidance.

The Ministry of Energy and Mines has invited proposals from Moroccan
architects to work with an American architectural f£firm on the final
design of the Center later this year. The MEM plans to let

contracts for construction of the small hydro units in late 1981, for
the Center in March 1982, and for the solar and wind-powered pilot
projects as soon thereafter as practicable.

Phase II of this project can begin upon approval of this Amendment
and obligation of FY 1981 funds. Phase II will finance a 2-person
technical assistance team and short-term consultants to guide the
development of the Center for Renewable Energy Development; further
participants training in the United States and third countries for
Center staff; and equipment for the Center and the related pilot
projects.

B, The Center for Renewable Energy Davelopment

1. Objectiveas”

The Center for Renewable Energy Development (CDER) represents
a aignificant atep forward in Morocco's efforts to reduce its
dependence on imported fuels, and to make maximum use aof the
country's renewabla resources for the production of usabla
enaxgy, while at the same time preserving these resources from
environmental degradation,

The objectives of the Center for Renawabla Enargy Development
are to ¢

~= Characterize tha quantity and quality of Marocco's renewable
energy xeaources;

— Jdentify and develop renaewahla energy technologies best
sulted to Moroccoj
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— Establish an objective performance measurement System
for renewable energy 'techniques and equipment;

== Train a cadre of engineers, scientists and managers in
the application and administration of renewable energy
technology;

-= Develop a Moroccan institutional capability to manage and”
coordinate renewable energy research activities that are
applicable and relevant to Moroccan economic and social
development;

— Integrate renewable cnergy techniques into Moroccan national
sector policy and planning.

It has been suggested that at best renewable energy can substi-
tute for only 8-15 percent of LDC energy needs to the year 2000
(See Palmedo, in bibliography). This estimate is in line with
the MEM's plans for Morocco which call for 5 percent utilization
of renewable encrgy excluding hydropower (MEM, Energies Renouve-
lables, See bibliography). That percentage could be 'considerably
higher depending upon the relative speed of application of
renewable energy and Morocco's oil shale, phosphate/uranium

and limited petroleum altermatives.

The objective of the CDER,rzther than to do pure research in the
renewable energy field (although that 1s not excluded) is to
provide technically competent monitoring of such research
elsewhere and accelerate the adoption of favorable technologies
by improving their performance, testing alternative designs and
making them socially acceptable through demonstration. Where
technical and economic analyses indicate that renewable energy
applications will be financially preferable in 10 years or less,
the time to begin the testing and demonstration of such techno-
logies.is now, 1if premature investments or inappropriate choice
or scale of technologies are to be avoided.

ATD is financing a national assessment of Moroceo's curreant and
future energy resources and requirements, which in 1982 will
vield results which will assist the Center in defining targets
for renewable energy usc. Under the guidance of a U.S. coatractor,
a nucleus of Center staff is already taking part in the assess-
ment and beginning to develop an ability to apply modern
analytical techniques to the energy sector. The Center progran
will build upon the assessment in providing a basis for setting
priorities and defining programs in renewable energy development
and, as a center for applied technology and research, to
explore ways to make optimum use of available renewable energy
technologies. ' .
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The Center will have several important responsibilities:

1. Develop knowledge about Moroccan mnatural resources which can be used
to prcduce energy.

2. Assess the applicability of remewable energy technologies for Morocco,
and adapt these technologies so that they can serve Moroccan development.

3. Plan for the introduction of renewable energy into Moroccan development
through demonstration and pilot projects, analyzing the social and

- economic effects, and recommending adjustments in technology application

necessary to ensure success.

4. Disseminate information on renewable energy technologies and their
applications to the Moroccan scientific, commercial, govermmental and
public sectors.

5. Conduct testing of renewable energy devices, and notify the Moroccan
commercial and industrial sectors as to their performance; assist Moroccan
business to establish standards of performance.

6. Assist zovermment ministries with the planning and implementation of
renewable energy projects on a large scale, providing data, and analyti-
cal and managerial skills to such ministries.

Organization

To carry out these responsibilities, the CDER will have its own facility,
and a professional staff of some thirty professional and twenty support
staff.

The Center will direct its activities toward the application of renewable
energy technologies, rather than carrying out basic research in the
technologies themselves. Baslc research will be the province of Moroccan
educational institutions, particularly Mohammed V University. The nation
wide implementation of renewable energy will be the responsibility of
governmental organizations where large-scale investments are required
(e.g., small hydro, biomass plantations), and very possibly the industrial
and commercial sectors where investments may be smaller, or divisible into
manageable parts.

‘The CDER thus will occupy a middle position between basic research and

nationwide acceptance of renewable energy, and its functions have been
planned to enable it to meet the requirements that this implies. Tts
professional staff will be trained in resource assessmenft and associlated
technologies—and will be able to work effectively with university
personnel; they will also have a command of the planning and analytical

- functions which will enable them to advise ministries on renewable
energy use on a regional or nationwide scale.
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It is important that the full range of expertise developed at the

Center be available to participate in interdisciplinary, task-oriented
approaches to energy problem=-solving. Under the guidance of the U.S.
technical assistance contractor the staff of CDER will be structured

to facilitate the use of the Center's resources to expand the application
of renewable energy resources for rural/agricultural purposes, commercial
purposes and fossil fuel displacement, The organizational structure of
CDER will therefore retain a degree of flexibility .and adaptability to be
delineated more precisely as the Center's functions evolve under the
guidance of the U.S. technical assistance contractor.

The Center will be organized and staffed around five basic functions:

. Administration and Support Services
. Technology Development

. Information

. Planning and Analysis

. Applications

18

In Annex 13 is a detailed functiomal degcription of the CDER staff positions.
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3. Training .

A major purpose of the A.I.D. assistance program is the development
of an institutional capability to introduce renewable energy irntso
the.Moroccan economy. When the building for the Center is complafed
in late 1983, a fully functioning institution should be in place;
to take advantage of the facilities. The design of the facilittes
implies a program of some breadth in the renewable energy field,
covering a broad range of resources and technologies. Furthermore,
it is expected that an evolution of concerns and growth of capa-

- city will take place as needs and events clarify the future

investments appropriate to Moroccan emergy supply and demand
patterns. It is anticipated that the staff will grow from an
initial few (7 in May 1981) to increasing numbers (30 in 5 years)
and from a narrow range of technical expertise to a broader set
of skills to accomodate expanding demands. Consequently the
recruitment, training, and evolution of personnel requirements
are designed to meet projected needs over the next few years.

A total of 12 academic trainees and 80 person-months of
short-term training will be financed during the life of the
project.

a. Short-Term Program and Training in Moroceo

It 1is important that both program and building construction
proceed in parallel so that the sequence of events does not-
inhibit progress. The short=-term activities in Phase I are

therefore designed to interrelate and reinforce each other.

One must distinguish between the physical comnstruction of the
Center, which will not be completed until late 1983 according
to present schedule, and the implementation of the Center's

‘action plan which has already begun. A detailed action plan for

initiating the Renewable Energy Development Center has been
developed. It has two major components : On-the-job training
in Morocco as the Center's program activities are initiated;
and short-term training in the United States.

The first part of this program is now under way in Morocco for
CDER's first five professional staff financed with Phase I funds
under the direction of short-term U.S. experts under an Indefinite
Quantity Contract.

The training program has been planned with four principal purposes
in mind:

1. Maximize the exposure of CDER staff to renewable encrgy
concepts and renewable energy trade-offs in a Moroccan context
in order to give purpose and direction to thedir U.S. training;
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" 2. Provide exposure to the technical vocabulary they will be using

in the U.S.;

3. Introducc them to the concepts and methods of national assess—
kent in the renewablec cnergy field and to make a start on their
vontribution to the assessment which should continue and grow
dfter their return frem the U.S,;

4, Provide sufficient flexibility in séheduling that we can oinimize
lost time due to normal delays, interruptions non-del;veried,
or changed schedules encountered.

With these priorities in mind, training activities are being carried
out during the period April-August 1981.in the following four areas:
1. Insolation and wind resource measurement;

2. Case studies of energy outpots in target industries with possible
solar potential;

3. A survey of local availability of solar materials, conventional
solar materials substitutes, and solar manufacturing processes;

4. Repair and installation of solar equipment for CDER in Marrakech.

Participant Training Outside Horocco

Training in the United States will begin with observation tours to
renewable energy installations for the Director and Deputy Director

of CDER in the summer and fall of 1981. The initial CDER staff of

five engineers will attend a three month program in renewable energy
technology at the University of Florida in the £all of 1981 and return
to Moroceco to work with U.S. contract technical assistance advisors

in early 1982.

Anotler 6 CDER stéff members will be recruited and will begin training
in early 1982 to be available for work in 1983 when the Center
laboratories are expected to be . operatiocnal.

During the 1life of the project, 12 Moroccam will be given Master's
degree training in the United States in various aspects of renewable
energy development. They will return to join the CDER staff. Designing
and pursuing viable cnergy strategies requires a wide range of skills
at various levels, in such areas as energy planning, project manage-
ment, engincering, envirommental amalysis, ecomomie and social

science disciplines, energy equipment operation and maintenance, and
other aspects of renewable energy development.

The project will also finanece 20 person-months per year of short-temm
and in-service training for the staff of CDER and other groups working
with CDER on remewable energy development.
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Training and observation tours will also be arranged in other Third
World countries where rencwable cnergy progress is being made.

waiver to permit participant training in Geographic Code 941 countries
is included in the Project Authorization Amendment (Annex 8). Waivers
will be sought on a case by case basis for observation training in
Europe when plans-are more precisely defined.

It is important that Moroccan staff be recruited and trained rapidly
enough to effectively decrease the CDER's dependence on the U.S.
technical assistance contractor staff well before the end of the
project. To this end, a condition precedent to disbursement of funds
for the Center will specify that the MEM develop a plan for the
recruitment, training and assigmment to the CDER of Moroccan staff.

Training in Morocco, the United States and elsewhere will be designed
and managed by the U.S. long-term technmical assistance contractor.

4, Technical Assistance

The Center's action plan will be carried out with the help of a team
of American technicians under contract to the GOM.

The technical assistance to be financed by this project will consist

of the services of two long~-term resident, French-speaking renewable
energy experts and 25 person-months per year of short-term consultants
who will assist the director of CDER to plan the structure, staffing,
research capability and administrative management for the CDER; formulate
a five-~year renewable energy research and development program, including
sub-project activities, methodologies, timetables and budget estimates;
and formulate and carry out professional training program.

The two person team will consist of team leader with a background in
energy planning and management, and an engineer with expertise in
renewable energy development. Additionral special skills required for
carrying out the CDER program will be provided by consultants who will
serve for periods up to 6 months. The long term technical assistance
contractor will also be responsible for (1) managing participant training
in the United States and elsewhere; and (2) arranging for the procurement
of most project commodities,

A Prequalification Notice was published in the Commerce Business Daily
January 12, 1981 and the MEM prequalified 6 firms in early April.

Requests for Technical Proposals will be issued in July 1981 to qualified
firms upon approval of this PP and an host country contract will be signed
with the MEM in December 1981 (See Implementation Plan, Annex 3).

A waiver will be sought to permit inclusion of a price element in proposals
for the long-term technical assistance contract.

Moroccan law requires that proposals for contracts with the Govermment
of Morocco contain a price element. In addition to causing legal
problems, the absence of such an element would undermine AID's overall
host country contracting philosophy, as outlined in Policy Determination
68,
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AA/NE has recently approved the inclusion of price in technical
services proposals for the Range Management Improvement (608~

0145) project, among others, essentially for the reasons described -
above.

Contract staff are scheduled to arrive for duty in Morocco in
February 1982, Construction of the Center's facilities will begin
in March 1982, and the Moroccan nucleus CDER staff of five will
return from the United States to work with the U.S. contract staff.
In early 1982, a second cycle of CDER staff will depart for a 6~
month training program in the United States. By then, selection
should be under way, with the participation of the contract staff,
for candidates for U.S. academic training to begin in September 1982.

The U.S. contract staff will be responsible for procurement of all equip-
ment for the Center and related pilot projects except that which must

be ordered well in advance of the contractor team's arrival in Morocco

to avoid unacceptable and unnecessary project implementation delays.
(Equipment shown in Annex 5 as having procurement priority 1). To

this end USAID will order approximately $100,000 of equipment and
materials for the Center to enable the U,S. contract to function
effectively during the first 6 months after their arrival, All

other equipment for the Center will be procured by the U.S. contractor
beginning in 1982.

The U.S. contract staff will have arrived by March 1982 and will
participate in the prdcurement and installation of the solar and wind
equipment and arrange for CDER monitoring and evaluation of the pilot
activities., They will work closely with CDER and MEM to insure that -
appropriate maintenance and surveillance provisions are made, and to
develop further cooperative working relationships with other arms of
the GOM which will have been established during the course of 1981

by MEM, CDER, and operatiomnal agencies of the Ministries of Agricul-
ture and Interior.

Within three months of their arrival in Morocco, the contract team will
have reviewed the project's progress and have developed, in close
coordination with the Director of CDER, a2 detailed action plan for the
remainder of 1982 and a preliminary action plan for the remainder of
their contract period (1982-1984). It is likely that, as the CDER
evolves and Moroccan staff play an increasing role in its operations,
the role of the U.S. contract staff will also change. For .this reason,
long~-term and short-term contractor staff needs will be reexamined after
two years as part of the project evaluation. Revisions in the contract
requirements may be made at that time.

An important element of the contractor's initial activities will be to
develop a series of recommendations for action in the field of biomass.
The AID/USDA Bioenergy Team report (Biomass for Energy in Morocco, August
1980) made a number of recommendations for MEM action which are summarized
in Section III E-2. The MEM has, however, not yet decided on a progranm
to explore biomass possibilities for Morocco, nor has staff so far been
allocated to do so. Funding has been earmarked within this project for

a biomass program based on certain of the Bioenergy Team's preliminary
recommendations subject to further detailed reviews by the techmical
assistance contractor. This figure is, needless to say, illustrative,
but indicates that biomass exploitation is intended to be an important
part of the Center's activities. Action in this area will be coor-
dinated with biomass production activities carried out under the proposed

Integrated Forestry Development Project (608-0165) scheduled to begin in
collaboration with the GOM Ministry of Agriculture's Forest Service.
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5. The Center's Physical Facilities

The Rencwable Energy Development Center is to be housed in facilities
wiich will be built in Marrakech next to the School of Mines. The
sftucture will be carefully designed as a model of energy-sensitive
architecture, incorporating principles of solar design and energy-
efficient use of local materials. It will serve as an example for-
eaulation by Moroccan architects and builders in government and in

the private sector. At the same time, its laboratory facilities will
provide Morocco with an adaptable and flexible instrument for pursuing
the development of the country's renewable energy resources.

The form of the building has been designed following the functions
daescribed above. It will include laboratory facilities which will
pernit the Center staff to carry out a broad range of research and
developuent activities:

~ For technology testing and development of solar thermal, photovoltaic
and wind systenms, a fluid system laboratory, an air system laboratory,’
an electrical’ laboratory and a materials laboratory.

- For technology testing and developuent of biomass and waste utilzzation,
a biocombustion laboratory and a biochemical laboratory.

The laboratories will be supported by .3 machine shop and an instrument
shop. :

The Center will provide facilities for publication, training and education
activities as well as a library for acquisition and maintenance of

current information on renewable energy activities. The data processing
needs of the Center will not require a computer. Its computation needs
will be handled by hand and desk-top calculators adequate to the task.

On-site housing for senior staff members will be designed by the same
Moroccan~American architectural team which produces the Center's fimal
designed. They will be financed and constructed by the GOM.

Under Phase I of this project, Charles T. Main produced a feasibility and
_prelininary design for the Center during the surmer of 1980. The GOM

has made it clear that this Center is to be a model of energy: efficient
design, to incorporate a variety of passive and active uses of solar
energy, energy conservation and use of local materials so as to inspire
Moroccan architects and planners both in the private sector and in the
Ministry of Housing and Regional Development to apply these methods and
practices nationwide. The main feasibility study and preliminary design
did, indeed, incorporate certain passive and active solar design features:

&

%assive Design
~ Optimize natural lighting through layout,
- Optimize cooling through a well insulated wall and roof system,
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« Natural air circulatien,
= Building orientation.

Active Soiar Desigm

- Solar thermal hot water heating and cooling,

~ Solar electric (photovoltaic) power for irrigation pumping for the
Center grounds, energency lighting, battery charging and laboratory
experimentation,

- Automatic control of artificial lighting.

AID and GOM reviewed the Mz2in design and concluded that a different
approach to design was required if the Center were truly to conserve
energy, use local materials and construction techniques, incorporate
traditional Moroccan design concepts and exemplify appropriate building
in Morocco's solar environment.

An American architectural firm with considerable experience in energy
efficient design in the Middle East has been asked to redesign the
Center with these factors in mind. This firm will work closely with
the Moroccan architect selected by the MEM to produce the Center s
final design and supervise its construction. The American teanm will
work initially in Morocco for a month in June 1981, and then in
Houston where the Moroccan architect will participate actively in the
preparation of design plans. Costs of the American firm's services are
financed centrally by the AID Office of Energy. The Moroccan architect
will be contracted and financed by the MEM. Construction will be carried
out under MEM financing by a Moroccan contractor and supervised by the
Moroccan architect.

The Ministry of Energy and Mines will finance the costs of land acquisi-
tion, design, construction and facilities (summarizZed-in Table I B )
estimated at $2,720,000. AID will finance solar collection devices

for the buildings, laboratory equipment and a research library at a
total estimated cost of $1,195,000 (Table 1 A). lLaboratory equipment

is itemized in Annex 5. It is likely that the redesign of the Center
may increase the cost of its construction somewhat. The cost of the
ATD~-financed items, however, will not cliange.

The Site

The designated site adjacent to the School of Mines in Marrakech was
evaluated by the Charles T. Main team as to adequacy for the various
activities of the Center: wind, solar, biomass; ownership; availability
of utilities; accessibility; drainage; sociological and environmental
compatibility.

Hain concluaed that the designated site is adequate for the construc-
tion and operation of the proposed facility. This conclusion is

~ substantiated by the brief description of each of the above itenms'’

evaluation in Annex 15.
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7. The Small Project Fund

An important part of the Center's action program will be to engage the
interest and energy of a broad range of individuals and organizatioms,
both private and public, in renewable ehergy development activities.
This leverage will be particularly essential in view of the modest
size of CDER staff. It will be particularly relevant in connection
with encouraging the widespread use of truly micro installations
equipment and practices which can be applied on individual farms,
in individual households and in small industry. To support activities
of this kind a Small Project Fund will be established. This fund will
be administered by CDER under USAID guidance and with USAID support
in its initial years. The Fund will provide small grants and finance
small contracts ranging from $500 to $20,000 which will support the
development of small pilot projects, innovative approaches, applied
research, production and market studies and diffusion of information
on renewable energy methods and practices. Grants will be made by a
CDER Project Selection Committee which will include at least ome
representative from the U,S. contractor staff. It is expected that as
' the Center's capacity is strengthened over time the Moroccan staff
will play an increasing role in the decision-making process. These
proposals will be judged on the basis of selection criteria developed
by the Center with assistance from the U.S. contractor and approved
by USAID. Selection criteria will be based on economic, financial
and technical feasibility and social and envirommental impact. The
project should be likely to yield results which:

(1) can be replicated in Morocco and are responsive to Moroccan
economic and social needs,

(2) can increase the utilization of a renewable energy resource, and

(3) hold the potential for being further developed and spread by
the private sector.

The project should have a potentially favorable cost-benefit ratio and
employ a level of technology which is feasible in Morocco. These
guidelines are included in the Project Agreement (See Section 4.4 in
Annex 7). Annex 14 provides further guidelines from which the selection
criteria are to be developed.

The Peace Corps is ready and willing to play a key role in helping
develop and carry out community level pilot projects of this type.

A few volunteers have already been trained in small scale renewable
energy technologies in the United States. Working with local groups,
they have built and experimented with a prototype solar flat plate
collector for hot water at a village school, and a biogas digestor at
a government-run farm.

lack of.resources however sharply limits the activities of this kind
which can be undertaken. The Peace Corps has an Assoclate Director
for Appropriate Technology who is prepared to work with CDER and USAID
to develop an expanded program of small-scale, low cost, village-level
pilot activities which could be carried out with help from Peace Corps
volunteers and modest AID financing. The Ministry of Energy and Mines
has encouraged such program and has expressed considerable interest in
the few initiatives which have so far been undertaken. There are one
or two others: USAID has financed a pilot project involving a solar
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oven and solar hot water heaters at a small agricultural school near
Rabat - under the CIDERA Rural Development OPG (608-0158) administered
by Catholic Relief Services - where two young French engineers with a
background in solar energy are giving hands-on training to rural youths
in the construction and use of these renewable energy devices. The
UNDP two years ago installed an array of solar flat place collectors
for hot water heating at a Ministry of Health dispensary near Rabat.

To be maximally useful, small pilot activities of this kind should

be planned, coordinated, monitored, evaluated and publicized by a
central responsible authority like CDER. The Small Project Fund is
designed to accomplish this end. See Annex 14 for a description of its
operation. A total of $320,000 will be reserved for the Small Project
Fund during the life of the project.
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USAID will provide initial funding for the Small Project Fund of
$20,000 so that certain selected activities can begin under CDER
auspices, in 1982, The CDER will submit quarterly reports to USAID
on the activities and awards of the Small Project Fund. Subsequent
replenishment of the Fund will be subject to annual evaluation of
its operations.

8. The Pilot Project Fund

A. Purpose, Function and Procedure

Wind and solar pilot project activities will be an important part

of the CDER program. Although initial pilot project activities

have been developed and are outlined in Section III D, it is clear
that more adaptive research needs to take place to discover cost-
effective ways of exploiting Morocco's solar and wind energy poten-—
tial. Pilot and demonstration activities are an essential element
of this process. A needs assessment now being carried out under the
AID-financed Energy Policy and Planning project (see page 67) will
highlight potential areas for large impact.

The same is true for bicmass activities. As stated in Section III
E-2, a AID/USDA biomass team recommended a variety of ways in which
Moroceco can move to explore prospects for making more emergy
effective use of its biomass resources. The team recommended certain
pllot activities in these areas for immediate and medium-term
implementation., Sites will be chosen and detailed feasibility
studies carried out to permit beginning pilot activities in early
1982 under the CDER technical assistance contractor. The Pilot
Project Fund will be uged to finance pilot activities identified

by CDER during the life of the project. It is distinguished

from the Small Project Fund in that (1) it will finance activities
monitored or managed directly by CDER, and which have their origin
in feasibility studies carried out or commissioned by CDER, and

(2) it is not limited as to the size of cost of pilot activities

to be financed, as is the Small Project Fund. Initial projects to
be financed under the Pilot Project Fund are described below,
Center staff with agsistance from U.S. contractors will prepare the
necessary feasibility and design documentation for these and
subsequent pilot activities to be financed under the Pilot Project
Fund.

A joint CDER Moroccan-American committee will be established for
that review of proposed pilot projects in the various forms of
renewable energy which CDER will test. The committee, on which
USAID will be represented, will review proposals against USAID-
approved criteria to ensure technical and economic feasibility,
proper design, replicability, and consistency with CDER objectives,
To the extent possible, pilot activities will be clustered and
developed as part of integrated programs which will be approved by
the CDER Director and, when AID funds are required, by the USAID
Director. The general guidelines from which selection criteria

for the Pilot Project Fund as well as the Small Project Fund are

to be developed are included in the Project Agreement (See

Section 4.4 in Annex 7). The committee will provide for appropriate
monitoring and evaluation of all pilot projects and the dissemi-
nation of their results.
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As conditions precedent to the disbursement of funds for each pilot
project for solar, wind, biomass or other forms of renewable energy

the Govermument of Morocco, acting through CDER, will be required to
prepare a plan of action acceptable to USAID which :

1. Assigns responsibility for construction of pilot facilities;

2. Provides for financing of this construction;

3. Assigns responsibility for maintenance of pilot facilities and
describes how it is to be done;

4. Identifies who will benefit from the pilot project and what the
costs will be for them;

5. Clearly describes the responsibilities of whatever governmental
or private entitiesg are actively involved in implementing the
pilot project.

B. Initial Biomass Pilot Program

A total of $30,000 of FY 1981 funds will be allocated to

the Pilot Project Fund. All of this amount will be used for

a pilot program in improved charcoal production, considered

by the AID/USDA biomass team to have moderate to high near-term
potential, An initial feasibility study will be carried out in June
1981 by a U.S. biomass expert provided under an Indefinite Quantity
Contract (See Section III E.3).

Sites will' be selected and a program developed based on design studies
to be undertaken by CDER in collaboratiom with the Ministry of
Agriculture's Forest Service and financed under the Pilot Project
mnd- ) - .

Equipment will be procured ) . in early 1982,
vhen the charcoal production pilot program will be implemented as
part of the CDER program under the guidance of the long-term
technical assistance team. The program will be expanded- in the
following year using FY 1982 funds as shown in Table 1.C.

C. Second Stage Solar Pilot Project

As noted in Section III.E.S (Further Solar and Wind Pilot ' Projects),
the possibilities of solar energy utilization in Morocco are clearly
not limited to the small photovoltaic pumps and refrigerators to be

financed in FY 1981.

‘A team from the Solar Energy Research Institute (SERI) will make a

preliminary study later in 1981 and specific pilot technologies and
sites for pilot activities will be examined as an early activity of
the long-term technical assistance team. One project to be considered

- — — . ¢ —— ——— - —— = - mm - erw s - . © c e s me -
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is described below. It was recommended initially by the Charles T.

Main team but requires further examination of its economic aspects. !
. If it is determined to hold potential for replicability, this project,

or a variant thereof, will be financed under the Pilot Project Fund~

‘from FY 1982 funds (See Table 1.C.).

The pilot project site is located at Rabt Tehtani, in Oujda Province,
near the Algerian border, about 80 kilometers 5outh of the provinecial
capital of Oujda. The site provides potable water for domestic and
livestock purposes to nomadic families in the area. The number of
people using the site varies from 500 to 1,000 and livestock varies
from 15,000 to 20,000 sheep and goats. About 75 per cent of the rural
population in Qujda Provinte are nomadic and Rabt Tehtani is typical
of the general conditioms.

The proposed application is for potable water pumping. The renewable
energy pumping system has been designed to provide a pilot project
which is both reliable and modular. Conditions at Rabt Tehtani permit
the use of both selar and wind generation to generate electricity
directly to storage. The hybrid wind and photovoltaic system is placed
on a ridge near the wells. This type of siting allows maximum advantage
to be taken of the wind and solar conditions and provides flexibility
to tap a number of wells without requiring costly relocation.

The Rabt Tehtani site offers both excellent wind and solar potential,
characteristics which are common to much of Morocco. When wind speed
is insufficient, batteries provide power to the water pump. The
batteries are charged by the photovoltaic system and by wind turbine
energy in excess of pumping requirements. Monitoring of (1) the hybrid
system's performance, (2) the coincidence of wind and solar energy
availability, and (3) the use for pumping of wind, solar and battery
stored energy will provide reliable field data upon which replication
of hybrid systems at future sites can be based.

A 10 kilowatt wind turbine and a 1 kilowatt photovoltaic hybrid system
is proposed and will supply power for a 3.4 horsepower water pump mOtor.
Energy storage is provided by a 400 ampere hour battery bank and the
existing 40 cubic meter water tank. With proper management, the water
and electric energy stored are adequate to meet projected needs for two
days, under adverse conditions. Tables ID-IE describe equipment, load
forecast and operation of the proposed hybrid solar and wind pumping
system,

The project is not expected to place an inequitable financial burden on
users. Under the current proposed plan for development,.the provincial
govermment is expected to provide both technical support and meet any
operating costs. The proposed installation is not expected to take any
valuable agricultural or grazing land out of productiom nor it is expec-

- ted to interfere with present water use or grazing patterans. Full
community support of the project is anticipated.
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FINANCIAL PLAN — CENTER FCR RENEWABIE ENERGY DEVELOPMENT - AID FINANCING ($000)

' Fiscal Yeéxm

l.qbta]_‘AID...................
2. Preparatory Studies « « ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ o . .

a. Feasibjlity and Preliminary .. ... ..
Design (CIM-Ctrpleted June/MNov. 80)

b. Initial Center Work Plan (DSI canpleted. .
Nov. 80/Jan.81)

3. Technical Assistance « « « ¢« ¢« ¢ ¢ ¢ o & o &
a. 2resident advisors . . ... ... ...
b. 24P W¥r short term consultants . . . . .

4 Tralning = o s e e n e e e e e i

a. In-ocowntxy training for Center staff (DSI)
(Apr.-July 81)

b. 12 Academic (14.5.) Trainces . . . . ...
c. 20pl~l/Yrshor£temtraining *e o o o se
5. Equipment & Materfals . . . . ... ...,
a. Laboratory & Demonstration Equipment . , .,
.b.mbramyﬂoq\ﬂnitim-_..'.........
6. Other . & ¢ o 4 ¢ ¢ 4 6 4 e 4 6 4 o e o o o

. Small Project Fund (see Section III.B.7) .
b. Pilot Project Fund (see Scction IIX.B.S8) .
c. Project Evaluation (see Section VI). . . .

HOTE : See Annex 1 for financial tables for the

TABLE 1A

80 [ 61 82 83 84 85 86 1oP
1. bl Exn. | obl. |Exp.|ob1. [Exp. | Ob1.| Exp. |Obl| Exp.| Ob1 Exp. | obl.
540 | 680 | 560 | 1500|850 | 1700 2010{ 1400] 2450] ; | 850]- | 100 | s820
465 465 465
435 435 435
30 30 30
300 325|355 | s515| s545| 735] s90 305 1875
200 200|220 | 205| 245 335 260 215 940
100 125]135 | 310! 300] 400] 330 170 935
60 |180| 60 | 280|185 | 400] 300! 365 300 340 100 | 1285
45 45 45
100 200]100 | 250 200] 260]- 170 240 100 | s10
15| 8o 15| 8o 85| 150| 100] 105 130 100 430
15 | 150] 35 | s9s{1s0 | a3s| 820 160 1195
15| 140] 35 | s4s]as0 | 365] 750 130 1065
10 sol 30| 70| 0] 30 130
50 300{230 | 350 350 300 400 120 1000
20 100| 30 | 100 100 100 150 40 320
30 200{ 100 | 200 250 200 200 80 630
s0) 50 | so

total project,

‘0t
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5.
6.
7.

8.
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FINANCIAL PLAN ~ CENTER FOR RENEWABLE FNERGY DEVELOPMENT - GOM FINANCING ($000)

Total G « v « ¢ v o v ¢ o7e &
Center design and Constructiam.
Tand aoquisition. « « « « « o &
Furmishings of Center . . . « .

Maintenance and Utilities . . .

Salarles and staff related ocosts.

Participant travel. « « . « . &

Otl]er.oo.o-.oaoo.o

L]

a. Small Project Fund (see Section III.B.7)

b. Pilot Project Fund (see Section III.B.B8)

c. Project Evaluation (see Section VI). . .

‘-

lTABLElB

Figcal Years
go| & 82| 83 |81 | 8s| 8 |op
420 | 830 860 | 1095 465 | 460] 470 4600
220 790 700 710 2{:20
200 200
75 | 25 100
20 | s0 70
30 60 | 100 | 130] 150 160 630 -
10 10 10 | 10| 10 10 60
90 | 180 | 250] 300] 300 1120
40 go | 80| 100 100 400
50 | 100 | 150| 200] 200 700
20 20

i-[c



Table 1C

Pilot Project Fund = Initial Funding (Dollars)

FY 1982

32.

FY 1981
Initial Biomass Pilot Program 30,000 )
| a. Pilot Project Design Studies 5,000
b. 5 portable metal kilns for charcoal
production (at § 2,000 each) 10,000
¢. | Missouri kiln for charcoal .
production (at § 15,000) 15,000
Biomass Program Expansion 100,000
a. Pilot project feasibility and design
studies 5,000
b. 5 portable metal kilns for charcoal
production (at § 2,000 each) 10,000
c. & Missouri kilns for charcoal
production (at 8 15,000 each) 60,000
d. 5 wood burning stoves
(at §.2,000 each) 10,000f
a. 10 biogas digesters to produce methane-
rich fuel gas from small family-run farms
(at ¢ 1,500 each) 15,000
Second Stage Solar Pilot Project Program 100,000
Rabt Tehtani project (Oujda Province)
a. TFinal design 5,000
b. Imported Equipment 70,000
¢. Imported monitoring instrumants 15,000
d. Local costs 10,000
Total Initial Biomass and Sclar Costs 30,000 200,000
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C. Small Decentralized Hydro Power.

The quantity of energy generated by small hydroelectric installations
in Morocco is minimal, Inm 1977, of 1,374 billion kWh produced by
hydraelectric plants, only 45 million kWh, or 3 per cent, was produced
by small hydroelectric installations under 1 megawatt capacity.

While all significant large scale centralized hydro sites have been
or ar® being developed, small hydro holds considerable potential in
Moroceo.

In late 1978 following the visit of an AID financed team to inves-
tigate renewable energy development prospects in Morocco, the MEM ins-
tructed the Office National de 1l'Electricité (ONE) to examine the possi-
bility of developing micro-hydro plants in areas of the country not
likely to be reached in the medium term by the national electrical
system. An AID small hydro specialist estimated in 1979 that nearly
200 sites existed at which decentralized hydro generators could produce
electricity at least 9 months of the year, (See DSI, Renewable Energy

and Morocco Development, 1979). During the summer of 1979 ONE conducted

a preliminary site survey to :identify 20 sites worthy of further inves-
tigation as pillot project sites. The sites were located in the High
Atlas, the Middle Atlas and the Rif Mountains. ONE ranked the sites
~ considering the size of population to be served by the facility ; the
importance of the community ; the relative magnitude of construction
costs, given the likely dimensions and magnitude of intake structures,
basins and distribution lines ; water availability, head and power
potential ; difficulty of construction, and the feasibility of provi-
ding electricity to the site from the existing grid as judged by
the site's distamce from the existing grid and the characteristics of
the terrain to be crossed.

A Charles T Main small hydro team visited the 10 most promising
sites in July-August 1980 to examine their characteristies. Data
were collected through field visits, review of existing documents,
and meetings with various GOM agencies. ~ Field investigations consi-
dered the basic design and coanstructlon requirements, transmission
line requirements and water requirements. Socioeconomic and demand
forecast studies were carried out by means of field visits to
candidate sites, interviews with various officials and others familiar
with local conditions, the examination of existing documents in
Rabat and Casablanca (ONE Headquarters), and a brief review of relevant
published literature. o

2, Socioceconomic Site Selection Considerations.

A set of broad socioceconomic criteria were developed for ranking.
sites according to their potential to make use of electricity to
stimulate local economic development, and according to their suitabi-
lity for research and - demonstration and future replicability.

g g S



The sociceconomic conditions judged to be important preconditions to
meeting the project goals were :

l. Wealth and Interest :

There must be sufficient wéalth and interest in the community to
enable users to pay for electricity and to make the small capital
investments in electrical tools or machinery for use in agricultursl
processing and/or small-scale commercial or industrial applicatiomns.

2. Accessibility :

There must be evidence of access to modern as opposed to traditiomal
technology and a positive attitude towards techmological innovation.
There should be sufficiently reliable year-round access to the site
to permit research and monitoring of community response to electrifica-~
tion and maintenance of the facility.

3. Resource base :

A sufficient resource base should be available to provide opportu-~
nities to allow for processing of goods or for applications in other
productive areas (i.e. tourism) using electric power.

4, Marketing channels :

Marketing channels through which new products could be sold should be
present.

5. Settlement pattern :

- The settlement pattern should be sufficiently nucleated to make the
extension of electricity practdical. ’

6. Regional importance :

The community should be regionally important serving as a govern-
ment and market center. The government infrastructure can help ini-
tiate economic development applications of electricity and canm help
provide the foundation for project monitoring and research.

In the mountain valley areas considered for small hydro development,
a productive base already exists which the introduction of electricity
could stimulate. The configuration of these new uses cannot be preci-
gely forecast, but the kinds of activities that may occur are generally
known. These include use of refrigeration to store meat, milk,
butter, potatoes, fresh fruits and vegetables, as well as soft drinks
prior to sale ; electric saws, lathes, drills and sanders to fabri-
cate wooden furniture and for other woodworking ; arc welding and grin-
ding wheels to repair agricultural implements and tools, and to fabri-
cate simple ironwork ; and a variety of electric motors to power flour
milling facilities, fan drying or ventilation of produce, butter chur-
ning, milk pasteurizing, cheese making, nut cracking, wool spinning,
weaving and looming, potable water pumping, meat slicing and wheat
threshing.

BEST AVAILABLE COPY
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3. Economic and Financial Considerations.

a - First Higher Cost Approach. From the 10 sites visited by the
Main team, 4 were selected as the most promising : Tabant-Ait Imi and
Tillouguit (Azilal Province) on the north slope of the High Atlas Maun-
tains and Msemrir (Ouarzazate Province) and Arhbalou-n-Kerdouss ]
(Errachidia Province) on the south slope of the High Atlas,(See Figz: 1) .
The MEM wishes to locate each pilot site in s separate province, and
Tillouguit was therefore dropped in favor of the more economically pro-
mising Tabant-Ait Imi.

The economic and financial soundness of each of the microhydro projects
were evaluated by the Charles T main team with respect to : :

1. Least cost comparison : does the micro-hydro installation constitute
the least cost solution in terms of discounted, life-cycle invest-
ment and operating costs ?

2. Financial soundness : are expected revenues from the sale of elec-
tricity sufficlent to amortize investment, including an adequate
return on investment, and to cover operation and maintenance
costs ? :

3. Economic return : do the project's net economic benefits provide
an internal rate of return comparable to what might be expected
for other infrastructure investments in Morocco ?

To determine whether the micro-hydro plants should be compared to

the grid extension or diesel generation, the cost of these two latter
alternatives were compared. The grid is so distant for all three
sites selected (48-55 km as the crow flies) that the capital costs of
subtransmission line construction approached those for the micro hydro
plants. Implementation of Morocco's IBRD=financed rural electrification
program over the next 15 years will not bring the grid any closer to
these 3 sites. If the distance is factored upward by 25 Z to reflect
variations in: terrain, the transmigsion line costs exceed those for the
hydro plants. Thus for these sites, diesel generation was selected

as the basis for comparison with hydro.

In this comparison, reliability is an important factor in which small
hydro enjoys a significant advantaga. In a ONE/World Bank Survey of
187 villages served by free standing diesel generators, the quality

of electricity supply was found to be poor and unreliable with omne
third of the units in poor condition and the rest overloaded and dete-
riorating rapidly. Small hydro units are generally for freer of
repair and maintenance problems and the usable life commonly extends

to 20-30 years. ‘
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b - Revised jower Cost Approach. Upon review, Charles T Main
designs for the pilot hydro application were seen to be very conser-
vative. The units were found to be large and contained components !
which could be eliminated, downsized or replaced with more economical
and readily available substitutes. It was therefore decided to engage
another firm with substantial experience in the microhydro field
(less than 500 kilowatts) to reevaluate the applications and prepate
designs and cost estimates for three selected sites. Site surveys
were carried out in December 1980 with the help of a Moroccan survey
team and the participation of the Moroccan Office National de 1'Electri-
cité, The U.S. engineering firm recommended smaller-scale off-the-
shelf power generation units designed to require more modest civil
works than Charles T Main had proposed andcosting approximately one-
fifth as much as the earlier estimates (See Table 2 and Anmnex 17).

Of the three recommended sites, Main calculations for Msemrir indicated
a negative rate of return for economic and financial calculations, with
diesel being the preferred rate of return, below the opportunity cost

of capital. Financially, it would not cover full cost using Main's
recommended installation. Arhbalou was also found to be sub-marginal
financially. Its economic IRR was positive but again less than the

opportunity cost of capital.

However, the U.S. AID recommended installations dramatically reduce
the costs and at a greater rate than the number of beneficiaries,
with the result that cost recovery is enhanced.

¢ - Beneficiary Demand Forecast. To develop a forecast of
electricity demand, the Main team estimated different types of
end-uses : (1) residences, (2) public lighting, (3) govermment admi-
nistration, and (4) commerce and agro-industry. Projections of resi-
dential demand were based upon estimates of population growth, the
proportion of total households to be connected over the 15 year
forecast period, and average projected electric energy usage per con- .
nected household over time. Street lighting requirements were
forecast on the basis of the length of village roads, rate of installa-
tion and use. Government offices and households of government offi-
clals were projected to make immediate use of electricity. From this
high initial level of consumption, governmment administration require-
ments were assumed to increase at a conservative rate of growth.
Government administration was deemed to comprise, on the average, a
dispensary, a primary school, housing for 2 govermment officials, a
mosque and koranic school, and 8 separate office units. ° Commercial
and agro-industry loads were projected by examining availability,
usage patterns, and opportunities for use of refrigeration for small
scale commercial applications, electric hand tools for repair shop
and artisanal manufacturing operations, and electric motors for
various commercial, pumping, artisanal and agricultural processing
functions. A saturation level for each kind of appliance was pro-
jected for five year intervals.
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Demand forecasts are necessarily imprecise, “The demand for pover
is not always immediately evident because micro hydroelectric systenms
generally bring electrical power for the first time" (1).

Thus other energy sources likely to be replaced by cheaper or more
convenient electricity nust be estimated first and then increased.

by estimates of new usage. The latter is difficult to forecast,
especially in Morocco where no studies exist of what actually happelis
vhen a village is electrified (2). FTor this reasom a hydroelectric
program is normally introduced in two stages. ''Pilot installations
are used to assess load patterns and growth, installed capital costs,
and running costs in addition to testing hardware" (3).

The three proposed micro hydro installations follov this patterm.

The Main report based demand forecasts orn existing village activities
and projected growth with standard and reasonable assumptions tied to
the three principal benefits of electrification — cash savings
rasulting from substitution from diverted or new usage, and convenience,
the latter being the most difficult to forecast. By substitution less
costly installations than those originally suggested, the cost side

of the Main calculations have beea considerably reduced, resulting in
lover cost per KW and lowver cost per beneficiary while retaining the
demand estimations but for a reduced population of benmeficilaries.

In the two cases vhere U.S. AID final recommendations match the Main
recotmendations the lower cost units will produce less electricicy
resulting in earlier demand saturation. The Main report found that
for these two sites, micro hydro even with the higher cost installa-
tions first envisiomed, had lover life of project discounted costs
than the altermatives of grid extension or diesel generation. Cnce
the initfal investment is made, hydroelectric power is one of the

few energy sources whose future costs decrease in real cerms (4)

In the case of Msemrir, the lower cost installations finally recom-
mended resulted in a more favorable projected retura for a pilot
site which met other demonstration and dispersion criteria. If a
scale of financial viability exists, the three sites selected would -
doubtless be among the best but not necessarily the three best,

(1) "Commumity Load Determination, Survey and System Planning", by
R. Holland, R. Armstrong, Evams, K, Marshall, P, 60 on Small Evdro
Electric Powerplants (Proceedings of meetings in Ecuador, 1980)
NRECA and AID. '

(2) CDER will comuission studies of the villages electrified by the
szall hydro pilot projects as part of its evaluation progran.

(3) op. cit, . \
(4) "Economic and Financial Feasibility Study Methodologies', D.C.
Avslan and M. Henwood, P. 101 in Small Hydroelectric Powerplants.
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This is appropriaze for a pillot project vhere.experience, dexzonstra=-
tion and replicability are the issues,

Cost recovery projections for small hydro are reassuring. Electricity
tariffs have been increased several times in recent years. The
increases reflect : 1/ rising fuel costs, 2/ an end to cross subsidies
by smaller users for industrial and municipal purchasers and 3/ a gene-
ral GOM policy, backed by the World Bank and IMF, ¢o eliminate subsidies.
The World Bank Rural Electrification project forecasts cost recovery

for a program extending grid electricity to 360,000 inhabitants of

220 villages based on standard tariffs and profits from connection
charges.

The average cost per rural connection in 1979 was found to be 4,750
dirhams (about § looo), excluding import duties and taxes which brought
. the cost to DB 5600. “House wiring cost about DE 900 but charges
averaged DH 1200, Average cost of delivery to a low voltage customer
in 1977 was DH ,259/kwh while the tariff was DE .459. Tariffs increased
DR, .63/kwh in 1979 and DH .683/kwh in 1980 reflecting increased fuel
costs, which may be taken as a proxy for consumer willingness to pay.
Since the proposed hydro installations were found to be cheaper than
gTid or diesel altermatives, there is every reason to btelisve that a
tariff set at abouz DH .68/kwh adjusted for inflation, would be paid
and would cover operating costs and most if not all capital costs.

On the socioeconoumic side, thetime constraint of four months Imposed
by the terms of Charles T Main's Indefinite Quantity Contract did not
allow careful sociceconomic examination of the tentatively selected
sites. U.S. AID therefore contracted with Dr. Abdellah Harmoudi,

a Morocecan sociologist on the faculty of the Institut Natiomal Agro-
gomique et Vétérimaire Hassan II, to investigacte the social and
economic aspects of the sites.,

It is elear from investigations so far that 1/ conflicts over land

do not exist because the pilot sires will be on government cwned land ;
2/ possible conflicts over water between irrigarion and electriddl °
generation needs can be avoided through proper designm and location

of the hydro installatioms ; and 3/ there is strong enthusiasm for the
small hydro units acong the populations of the villages which will
benefit. Plans for construetion of the facilitles and: distribution
of the electrical power gemerated will be carefully reviewed with
local authorities amd representatives of the beneficiary villages

to make sure that the projects are well understood aand enjoy firm local
support.

Annex 17 provides more details on the three individual villages
vhere pilot installations are to be placed, The pilot units «will
provide a total beneficiary populatien of about 3,300 people vith an
average of 330 installed kilowvarts,
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The overall construction and installation cost of the units will be
about $240 per person.

The eventual beneficiaries of these pilot projects will be the esti-
mated 200,000 population of 200 sites in Morocco where small hydro-
units may later be installed.

4., Implementation.

In the light of the technical and socioeconomic reports and
recommendations of the Ministry of Energy and Mines, Ministry of
Interior and ONE will agree on specific operational responsibilities
for financing, installation, maintenance and management of the pilot
units, A plan of action satisfactory to U.S. AID will be a condition
precedent to procurement of any equipment for the pilot sites.

Construction of civil works will be carried out by Moroccan firms
under contract to ONE. Small provincial contractors and local labor
from the villages concerned will be used to the extent practical to
maximize local, employment, Equipment installation will be supervised
by the U.S. design engineer. ONE will construct power distribution
lines and facilitiles, Start up for the first unit is scheduled for
Angust 1982, with the other to follow shortly thereafter.

Total cost for all 3 units is estimated at $790,000, $475,000 in
foreign exchange and $315,000 in local costs. (See Table 3 for cost
details).

Competence and familiarity with small hydo installation design 1is a
highly specialized field, For the sake of efficiency, to avoid
expensive delays in appropriate design and exeécution, it is
anticipated that NRECA will provide final engineering design,
preparation of specifications, supervision of construction and
installation and start-up of equipment. The selected small sydro
sites are in remote High Atlas mountain valleys accessible with
difficulty if at all during the winter. To pernit arrival and
installation of the small hydro equipment during the 1982 construction
season, it is essential that procurement be initiated no later than
October 1981, well before the arrival of the U.S. technical assistance
contractor assigned to CDER. USAID will therefore procure the small
hydro equipment directly.

5. Administrative Feasibility,

ONE is a semi-public organization under the direction of the MEM,
and is responsible for the installation and maintenance of all elec—
trical generation equipment in the country. It is an organization
of excellent technical and administrative quality. ONE will be.
responsible for the management and execution of the small hydro pilot
projects. ONE engineers carried out the initial 1979 study which
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recommended 20 potential sites for the pilot projects, and ONE
engineers participated ia the survey and mapping of the 3 selected
sites. ONE will arrange for the construction and installacion of the
generation and discribution facilities. ONE is experienced at local
contracting and plamns to contract for these activities. CNE will
receive funds from the M2 for all local costs of construyction, inse
tallation and maintenance of the small hydro imstallations, and will
provide technical staff fof maintenance and repair of the small hydro
installations.

'Day to day operation of the units and collection of charges for the
electricity will be the responsibility of local village government
authorities which are under the authority of the Ministry of Interior,
among the most efiicient ministries in the govermment. Local groups
in the3 areas concerned are experienced in the cooperative management
of irzigation facilities for the equitable allocation of water.

The generation and distribution of electricity will be handled in the
same way, with a local person being trained by ONE to assume the role
of guardian/technician for normal maintenance and mipor repair.

Local village government has the authority to collect taxes, to admi-~
mister regional development funds allocated by the Ministry of Interdior
and from the local sale of village ~ owned forest products.

There is thus sufficient local practical and adminiscrative capability
for the effective management of the small hydro pilot facilities.

The CDER will be actively involved in momitoring and evaluation of the
small hydro pilot projects. It will coordinate with ONE in gathering
and analyzing data on pilot project performance, demand and uriliza-
tion of power gemerated and studies directed to the expanded use of
small hydro generation in follow on programs.

Table 2

Small Hydro Pilot Projects Characteristics and Cost estimates

Tabant Msamrir Arhbalou TOTAL

Head (feat) 100 15-17 60~70

Flow (cubic feaet/sec.) 8 35 10-18

Size (XW) (2‘50198 units)‘o 120-250

Turbine type Pelton Francis Palton

Cost of equipment (Dollars) 67,000 22,000 386,000 475,000
(including .shipping & insurance)

Cost of Civil Works(Dollars) 155,000 100,000 60,000 315,000
Total cost (Dellars) 222,000 122,000 446,000 790,000
Dollars/XW 2,220 3,050 1,784 -

3,717



Financial Plan ~ Small llydro Pilot Projects — AID Financing (g0c0)

TADLE 3 A

FISCAL YEARS Lop
80 81 82 - 83 8/ 85 86§ Obligations
Obl. JExp.|Obl. |Exp.JObl. |Exp.¢bl. Exp. @bl. |Exp.|Obl {Exp. |Obl JExp.
1. Total AID 20 560 55 525 580
2. Preparatory Studies 20 35 | 55 475 55
[l
a. Feasibility and prelimi-
nary design (CTM -
conpleted June-Nov. 80) 1/
b. Site survey and mapping .
(Boghdddi~ completed
Dec. 80) 5 5 5
c. Socioeconamic study -
(lammoudi ~ completed
Dec. 80 - May 81) 15 15 15
~d. Final engineering design
and specification 35 1] 35 35
3. Equipment for 3 pilot
gites 475 475 475
4. Supervision of equipment
installation and start- .
up 50 50 50

1/ Shown under CDER Financial Plan (Table 1)

TEY



Rinancial Plan - Small Hydro Pilot Projects - GOM Financing (¥000)

TABLE 3 B

80 81 82 83 84 85 86 Lop
. . ¢ Total
]
1. Total GOM 815 11 12 13 14 865
2, Construction of 3 hydro
sites civil work 315 315
3. Electric Distribution
systems 3718 378
4. Access Roads 112 112
5. Maintenance and repair 10 11 12 13 14 60

o
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D. Solar and Wind Power Pilot Projects.

Morocco presents considerable potential for the widespread exploi-
tation nf solar and wind energy. The solar regime in Morocco is
excellent, particularly inland. The average solar radiation in Morocco
is estimated to be above the minimum level used by the U.S. Department
of Energy (430 Langleys/day or 157,000 Langleys/year) as a.criteria for
selecting sites for solar demonstration projects. In Marrakech where
solar radiation measurements have been made the annual average levels
are 488 Langleys/day, 13 per cent above the DOE criteria. (Se€e page 52).

Wind in a number of areas in Morocco, particularly along the coasts,

is sufficiently high in velocity and duration to permit both direct
mechanical pumping and electrification. Wind data from long term
meteorological records for several sites show average velocities for
numerous sites in Morocco of speeds rated as excellent for wind powered
water pumping and, in several of these locations, wind powered electri-
fication.

2. The Evolving Economics of Sun_and Wind.

The selection of water pumping as a primary application for solar
and wind pilot projects is based on several factors. The most impor-
‘tant are existing demand and directly productive use. -

" End uses of pumped water include :

‘A. Potable water
" B. Livestock watering
C. Irrigation

U.S. AID is currently developing a rural portable water project,

"Douar Water Systems (608-0167). An estimated 10% of installations are
suitable for wind powered pumping where water table depth is not too .
great, wind speeds average 12 mph and villages are not on the electric-———
grid. Under these circumstances wind power is an economically viable
alternative to diesel pumps at present(l). The principal problem to
be overcome is that of maintenance which bedeviled existing Aeromotor
windmills installed in Morocco during the 1960s.

The economics of solar and wind energy must be approached with caution,
however. A recent analysis, DSI, the Economic Costs of Renewable
Energy, (See bibliography, Annex 20) found that photovoltaic (PV) pum—
ping would be more economic than diesel/gasoline intermal combustion
(IC) pumping for farmers or society in the late 1980s., . In general

(1) DSI "The Economic Costs of Renewable Energy". The same report
indicates that PV pumping could be economic before the end of the
1980's but the planning cycle, based on experience, should begin now.

e N e g YT — - —
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for pumping applications, the smaller the job the more suitable rene-
wable energy became. The projection of future relative economic
advantage of PV over IC pumping was relatively independent of fuel

price projections since fuel is a. relatively small proportion of

system cost. Rather, the rate of technology development and appllpatlon
and assumptions about future PV modules and balance of system (B0

costs were critical to the analysis.

The same principal applies to livestock watering, a principal appli-
cation of windmills in Morocco as on the Great Plains in the United
States. Large remote potential grazing areas, especially in the wind
swept northeast plateau, are reduced in productivity because of
insufficient stock watering possibilities.

Irrigation for crop production is a directly productive use where
demand is demonstrated and expanding. Morocco has about 500,000
hectares under irrigation by private farmerswithin large government
managed perimeters controlled by dams. An additional 150,000 hectares,
approximately, often within or adjacent to the perimeters, are irrigated
by private farmers. Such land may also be group managed but is priva-
tely financed(l). The preferred mode of irrigation is by electric
pump where grid electricity is available. However this method is
heavily constrained by limited extension of low voltage grids (2).

In some areas, traditional gravicy flow and lifting devices are used
but this is rare, given theilr low output and the surface water or

water table characteristics required. The most common pumping tech-
nology is by free standing or tractor driven diesel pumps. This
technology spreads year by year, impelled by economic returns and
drought risk for dry farming, wherever farmers can amass sufficient
resources to pay for the equipment. It is estimated that there are
about 20,000 diesel pumps in operation and that pumps and acreage will
expand by about 107 per year during the 80's. Experience and demons-
tration of wind and solar pumping projects needs to begin now if
substantial substitution for diesel power is to begin before the end

of the decade, In addizion te lower financial costs to farmers.

such substitution offers economic, foreign exchange and employment
benefits in oil imports foregone and opportunlties for local manufacture
of some components.

(1) Credit for pump irrigation is available from a government-backed
credit authority.

(2) Cost factors have inhibited provision of low voltage power for
the rural areas traversed by high voltage lines.



47.

1, Site Selection Considerations.

This project will test the use of wind-powered electric water pumping

at two pilot sites ; photovoltaic-powered water pumping by five small,
sortable units) and five photovoltaic-powered refrigeration units fer
medical purposes. The two wind powered pumping units will be installed
at the sites described below. The portable photovoltaic pumping wupits
will be installed as pilot demonstrations at 1/ the Center for Renewable
Energy Development in Marrakech ; 2/ an experimental and demonstration
farm in Agadir province and 3/ on other farms to be selected in consul-
tation with the Ministry of Agriculture. The refrigeration units will
be installed in remote public health dispensaries to be selected in
consultation with the Ministry of Health.

Site selection criteria for wind and solar powered pumping were based
largely on the availability of on~site technical assistance.
Site attributes were investigated both in the field and, when possible,
through examination of meteorological wind speed and direction data,

as well as agricultural, hydrological and electric grid data.

The following criteria were adopted :

1. Meteorological suitability -~ To ensure sufficient solar
radiation wind.

2. Typicality ~ To maximize possibilities for replication to
a variety of other sites.

3. Socioceconomic conditions - No problems concerning ownership,
.rights and water use ; the proposed application should not be disruptive-
nor result in any dislocation of the users or surrounding population ;
. the local community should be able to participate in managing the new
technology ; on site support should be adequate to insure proper moni-
toring and management ; and the local community should be willing to
participate in the project and recognize potential benefits.

4, Accessibility/Distribution - Sites should be sufficieatly
accessible so that the CDER can monitor performance, acceptability
and impact ; and so that maintenance and repair can be carried out
effectively. Sites should also be distributed regionally to provide
a variety of conditions to test applicability.

5. Systems considered -~ Water pumping remewable energy systems
analyzed included d.c. and a.c. electrical energy production by solar
photovoltaic modules, wind turbine generators and solar thermal Rankine
¢ycle power plants, Wind mechanical systems do not represent a new
technology - some 200 such systems are in operation in Morocco - and
their demonstration for water pumping was considered unnecessary.
Sites were selected and differing technologies, equipment and appli-
cations were chosen so that the CDER would have monitoring records
from a range of pilot projects available for evaluation. Future
decisions as to replication can then be based on a review of the field
testing of a variety of renewable energy and pumping configurations.
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6. Economic and cost analysis = Preliminary 20-year life cycle
cost analyses were conducted for each of the recommended sites excepnt
the CDER site itself, All future costs were accounted for and the
present worth of renewable energy systems were compared to equivalentc
diasel altermatives. The use of life cycle cost analysis permits an
equitable comparison of a low capital investment but fuel intensive
diesel plant with that of a high capital but no fuel cost solar or
wind power plant over the life of the systems.

' 7. Sociological Review - The sociological review of the proposed
_water pumping sites included field visits to sites, meetings with
‘government officials and others familiar with local conditions, and
a review of relevant documents and literature. Thera was an opportu-
nity to visit most of the sites considered as potential locations for
renewable energy water pumping technologies. In the course of these
visits, informal interviews were held with local officials and
residents.

Information was gathered about present water use, rights,
pumping practices and priorities ; beneficiaries and how they might
benefit (irrigation of agricultural land, time saving in transporcting
water for domestic and livestock purposes, etc...) ; general economic
patterns and income (e.g., pastoralism, agriculture, small commercial
operations) ; demographic characteristics of the local population
(e.g., total population/household size, age/sex, migration patterns) ;
receptivity towards the proposed project ; present or future areas
of conflict that might follow as-a result of the project ; existing
infrastructure to manage the proposed technology ; and general expe-
rience and predispositions of the population regarding technological
ianovation. :

8. Environmental reviaw - Each site investigation considered
possible impacts on the environment and evaluated whether the proposed
action would result in any significant eavirommeatdl hara.

4. Wind Power Pilot Project Sites.

bsing the above criteria, the Charles T.Main study suggested the
installation of wind powered water pumping systems at twec sites :

SITE APPLICATION TECHNOLOGICAL SYSTEM

1. Oujda (Oujda Province) Water pumping for 48 Kw wind electric pump
. human and animal . .
water supply

2. Sidi Bounouar Irrigation ot po- 40 Xw wind electric pump
(Essaouira Province) table watar supply

BEST AVAILABLE COFY

Ceuws @
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The economic viability of the third site - a hybrid of wind and
photo-voltaics - requires further analysis before a decision to
proceed. However it is proposed, based on Main's findings, to
install the first two wind electric pumping units described below.

A. PK 8 Route d'Ahfir, Oujda Province

A 40 kw wind electric generator is to be installed for potable
water pumping at a site 8 km north of Oujda, a provincial capital
in the north-eastern part of the country. The well at the site
now provides water for human and animal consumption, serving I,400
people who live on 4 livestock farms in the vicinity and 500-600
nomads who move through the area regularly. The total animal pop-
ulation (sheep, goats, cattle and mules) relying on the well is
20,000-25,000. There is no electricity. The present system for
obtaining and distributing water includes two diesel engine driven
pumps, four concrete storage tanks and an underground pipe distri-
bution network. Families collect water from the four storage tanks
and cart it for domestic use. The pumps are operated and maintained
by the provincial office of the Ministry of Agriculture and a resi-
dent technician is in charge of their operation. The water distri-
butions network 1is maintained by the provincial government. The
well is 62 meters deep.

The proposed project for establishing a wind pumping facility for
potable water is sociologically sound. The project will not place
a financial burden on the users. All costs will be met by the pro-
vincial government. The institutional infrastructure necessary to
operate, maintain and administer the propesed facility is already ia
place. The present resident technician will be trained to perform
basic operations and to recognize and report any abnormalities to the
CDER.

Applications such as the one proposed for water pumping can be
expected to be widely disseminated throughout the area in the future.
Potable water 1s generally obtained from hand-drawn wells which often
are several kilometers from home, 1In addition to representing a
substantial expenditure of human time, a substantial amount of human
energy is spent in securing water. The local population and the
provincial authorities, including the Governmor, have expressed a
keen desire for the installation of the pilot project, which is
perceived to be more reliable and less costly than the diesel in-
stallation.
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B. Sidi Bounouar, Essaouira Province

. The proposed site is on a cooperative farm 30 miles northeast
of;Essaouira, a provincial capital on the Atlantic coast. A wind
eidctric generator is to be installed for pumping water. There is
excellent wind potential at this site and sufficient power can be
produced to meet potable water pumping needs and much of the exist-
ing need for electrification of cooperative members' homes. If
well tests demonstrate adequate capacity to meet planned irrigation
needs, a 40 kw wind generator will be installed to produce potable
water, electricity and irrigation water pumping.

The farming cooperative of Sidi Bounouar has 450 hectares of
land and 20 families for a total of 156 people. The general economic
plcture of Sidi Bounouar compares favorable with other small farmers
in the area. The existing institutional infrastructure of the
cooperative includes a cooperative administrative committee and a
resident technical advisor to supervise crop planning and manage-
ment and general assistance. The committee and techmician also
supervise water use.

The project is not expected to place an inequitable financial
burden on users. Interest in the project -is high among all cooper-
ative members and govermmental officials. The proposed installation
will not take any agricultural land and no problems are anticipated
in local acceptance of the project.

The Sidi.Bounouar site is fully supported by the Govermor of
"Essaouira Province and is now under the supervision of the provincial
office of the Ministry of Agriculture. - -

The cooperative has already petitioned the Provincial Agricult-
ural Development Service of Essaouira for a diesel irrigation water
punping installation. Under the planned arrangement, the government
would assume all administrative and technical costs and would assign
a government mechanic to-operate the facility. The cooperative
would assume all costs for equipment, parts and maintemance, and
fuel. Installing a wind electric generator instead of a diesel unit
will provide an excellent opportunity to demonstrate the appropriate-
ness of renewable energy systems for agriculture and potable water and,
at the same time, eliminate the need for additional governmment ex-~
pense of assigning a full-time resident technician to operate the
diesel engine.
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Sidi Bounouar should be an excellent test case for rgplicability.
The local setting is representattive of much of the rural coastal plan
where water pumping is required for potable and agricultural applica-
tions.

Cost estimates and technical information for both of these wind
powered pumping units are given in Table 4 and Annex 1l6.

C. Action Plan

' The Center for Renewable Energy Development, with assistance as.
may be required from U.S. contractors, will develop final design
and specifications for equipment and civil works for the two sites
described above, based on Main's feasibility studies and preliminary
designs. 1In cooperation with other appropriate GOM agencies, CDER
will develop detailed plans for implemention, management and
monitoring of the two pilot projects. The U.S. technical assistance
' contractor assigned to CDER will procure equipment for delivery by
September 1982, Moroccan technicians responsible for installation
and maintenance of equipment will undergo training in Morocco and will
participate in the construction and installation of equipment in early
1982, guided by U.S. supplier representatives and U.S. contract technical
assistance staff who will arrive at CDER in early 1982. Peace Corps
volunteers will assist in training, installation and subsequent
monitoring of pilot projects.

5. PHOTOVOLTAIC-POWERED PILOT PROJECTS

The use of photovoltaic power in agriculture at this tiﬁe can
include the following applications: ~

1. Pumping
a. Low lift pumps for irrigation expansion
b. Cattle watering
¢. Household uses
2. Centralized battery charging (for small power needs)
3. Refrigeration
a. Individual health facilities, small stores, restaurants
and household use
b. Centralized crop storage, fish preservation
4, Standalone power systems
There are many other potential uses of electricity for motors,
grain milling, etc.; however adequately demonstrated technology

systems are not available nor are widespread needs for these demon-
strated in Morocco.
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Appropriate applications in economic terms are defined by the
specifics of the application; size, site, use, performance
expectations, etc., must all be considered before an application
is "appropriate." :

If water demand is large at certain times and minimal at other
times as is the case with certain crops; if water demand is
constant irrespective of the weather or season; or if water demand
extends beyond daylight hours, photovoltaic pumping is either
inappropriate or storage (of electricity or, water) is necessary.
To find the set of conditions in which photovoltaic pumping is
appropriate, both agricultural and technological specialists must
work together. At this time in the development of photovoltaic
powered irrigation systems, there is no a priori appropriate
system; rather there are only appropriate combinations of
circumstances and system components. In selecting and designing
applications, it is necessary to be sure that the combination of
use and technology will be appropriate.

Photovoltaic-powered pumping units will be installed at the
following sites:

Center for Renewable Energy Development, Marrakech A

Excellent solar radition in Marrakech make this an ideal
site for a photovoltaic-power system. A 5 kw photovoltaic
module mounted on the Center's roof will permit pumping of either
of the Center's two wells or charging of the Center's batteries.
The water pumped will meet someof the needs for potable, landscape



g
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garden amd comstruction uses. This system can also be used for .
many research and teaching applications.

Crafa (Agadir ?rovince) and other sites

. The Crafa site is located on an experimental and demonstration
farm near Taroundant in Agadir Province, about 80 km in from the
Atlantic coast in a rich agricultural area. The farm area is 68
hectares. However, within the area served by the demonstration
farm, there are about 800. farm families (about 8,000 people)
working 7,300 hectares of irrigated land. A planned extension of
the irrigation system will bring an additional 20,000 hectares of
land under irrigation and involve an additional I5,000 families.
The Crafa program brings gFroups of farmers to the facility for
instruction in new technologies for crop production and farm man-
agement. ’ ;

Farmers receive water from the government system of canals and
either use gravity or diesel pumps to deliver water to their fields.
Occasionally, some electric pumping is done. Farmers are increas-
ingly concerned with rising costs of pumping. According to Crafa

.officials, the diesel costs are becoming increasingly prohibitive

and there will be a growing demand for alternative energy sources.

Main's study recommended irrigation water pumping using a IS5
kw solar photovoltaic system to irrigate 5 hectares of land together
with a system to provide heat for an on site greenhouse. However,
they pointed out that small, independent farmers cannmot realistically
be expected to set aside a portion of their land experimenting
with a solar application given that the value of irrigated land
is DH 50,000.-($12,500) per hectare locally. It is also unlikely
that a farmer could be persuaded or should be persuaded to make
the $200,000 investment required by Main's recommended array.

If a 15 kw solar photovoltaic pumping system is beyond the
reach of small and medium scale producers and uneconomic even for.
large scale producers, it would seem to be an inappropriate app-
lication of photovoltaic technology, and should not be considered
even for a pilot project. Smaller scale applications of photovoltaic

modules have a much greater potential for economic use, and the

powering of low-1ift portable pumps is ome of these. Although the
cost per installed watt is the same as for larger installatioams,
portable 250-500 watt pumping units costing $6,000 have real
application for extending irrigated areas by raising water from
canal to field and from lower fields to higher fields rather than
for raising water from the- depths of a well. Pumping units of

this type have been developed as off the shelf items and are in use
in a number of irrigated areas in the Middle East and Asia (See
Annex I8). It is proposed to install 5 of these units at the

54
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Crafa demonstration site and other locations to be selected in
areas already under irrigation, The Crafa 5 hectare parcel is
typical of farm sizes in the irrigated southern plains of Morocco
where many small farmers obtain irrigation water from government
operated canals. The Sidi Bounouar wind generation site on the
other hand is typical of irrigation systems managed jointly by
independent farmers. Thus, the two sites provide an opportunity
to test renewable energy technologies for two different irrigatlon
systems (individual and group).

Photovoltaic-powered refrigeration units are another viable
rural use of solar energy. Small volume units requiring little
electric power have been designed for use in remote health stations
without access to an electrical grid. One type which will be
considered for use is illustrated on the following page. Capacity
is about 100 liters. Cost, about half for the refrigerator unit
and half for photovoltaic modules, is about $6,000. The Ministry
of Health will monitor the use of five pilot units in remote
medical facilities. NASA-Lewis Research Center and the U.S.
Comrmunicable Disease Center (CDC) have an on-going A.I.D.-financed
program to locate PV powered refrigeration units in health facilities
around the world. This program is meant to introduce this technology
in developing countries where it can be useful and to begin to encourage
its application. Morocco meets the criteria used by NASA and CDC
to site units. The five PV pilot refrigeration units will be
procured by the U.S. technical assistance contractor in early 1982
based on NASA specifications so that they will arrive in Morocco and
be ready for installation later that year.

6., Further Solar and Wind Pilot Projects

The possibilities of solar energy utilization in Morocco are -
clearly not limited to small photovoltaic pumps and refrigerators.
Other possibilities for technically and economically viable uses
of photovoltaics and other forms of solar energy will be explored
by the Center for Renewable Energy Development with the assistance
of U.S. specialists, A team provided by the Solar Energy Research
‘Institute (SERI) has been asked to make a preliminary study later
in 1981 and design a national solar and wind measurement program, a
prerequisite for further action in this area. Specific technologies
and sites for pilot activities will be examined as an early activity
of the long-term technical assistance team scheduled to begin work
at CDER in early 1982,
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wind and solar pilot and demonstration activities will be devel-"
. oped during the life of the project for funding under the Pilot
=} Project Fund, described in Section IIIB8. A total of $300,000
is reserved for wind and solar activities during the life of the

In addition to the projects listed in Table 4, additiomal

g
T gy -

project, beginning with $I00,000 in FY I982.

" Table 4

Wind and Solar Projects - Characteristics and Cost Estimates

A.

Wind

I. Llocation: PK 8, Route d'Ahfir, Oujda Province
Type: 40 Kilowatt wind powered pumping unit for Portable
Water
Cost: Equipment: $72,600 (AID)
: Civil Works: . $12,225 (GOM)
Total  $84,825

2. Location: Sidi Bounouar, Essaouira Province :
Type: 40 Kilowatt wind pawered electric pumping unit for .
Potable and Irrigation Water
Cost: Equipment: $98,370 (AID)
. Civil Works: § 58,650 (GoM)
. Total $1I57,020
Total Wind Pilot Projects
$24T,845

Solar

I. Location: Crafa Experimental Farm, Agadir Province
- and other photovoltaic demonstration sites
to be selected
. Type: Pumping of irrigation and potable water 5 portable
photovoltaic-powered pumps x $6,000 each $30,000
(see annex I8) 5 photovoltaic-powered refrigertors
for medical purposes x $6,000 each $30,000

Total §60 OOO Solar Pilot
(AID)

Total costs of wind and solar pilot projects listed above $301 845
of which A.I.D.-financed equipment $230,970

57.



TABLE 5 A

Financial Plan ~ Wind and Solar Pilot Projects — (8 000) - AID Financing ($000)

3

81

80 82 " 83 84 85 86 Lop
. ! JExp {obl [Exp Jobl [Exp | obl {Exp |Obl Exp |obl [iéxpjobl [Exp Obligation
1. Total AID 260 |190 90 280
] "l (T} '.“_I,
2. Preparation Studies 301} 50 50
a. Feasibility and prelimina}
ry design (CTM - June -
Nov. 80) :
b. Final design and 2/
specifications 30( 50
3. Equipment 230 {140 90 230
. 2 wind pumping units 170|100 70
b. 5 PV portable pumps 30 20 10
c. 5 PV refrigeration units 30] 20 10
4. Wind and solar pilot projects ) i ;:
to the identified and financfd (100} (70} | (100)} (100 (10Q)(9Q) f&b (300) V/
under pilot projects Fund - XY . SR B
(non-~add)
a. Feasibility studies 1510 10 { 15 1 10 35
b. Equipment 85] 60 90| 85 9( _io 4( 265

1./ Shown under CDER Financial Plan - Table 1

2/ For preparation of cencer equipment specificarions.

‘8¢S




Financial Plan - Wind and Solar Pilot Projeéts - GOM Tinancing (8000)

FISCAL YEARS

TABLE 5 B

80

81

82 83 84 85 86 LoP
1. Total GOM 72 3 3 3 4 85
2. Constructidn of 2 wind’
power sites-civilworks 70 70
3. Operation and Maintenance 2 3 3 3 4 15
4. Wind and solar pilot projects
to be identified and ]
financed under the Pilot : : v/
Project Fund (non-add) ' (25) (50) (100) (100) (350)

(See Section III B.8,)

(75)

1/ Showni: under CDER Financial Plan - Table 1

*6S
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Biomass Conversion Pilot Projects

E.
= . I. Background
=

Today more than 50Z of the total energy consumed by many of
the developing nations is supplied by their bio-resources. 1In
Morocco a very large measure of energy is thought to come from
biomass and animal waste.

This supply of energy principally goes to Morocco's rural and
poor urban population and is used primarily for domestic purposes.
i.e cooking and hot water. In addition, some of this energy is
used for small-scale industries such as tanning, soap making and
food processing.

As in most developing countries, Morocco has not yet measured
the availability of biomass nor studiéd.! seriously its potential
uses as an energy source. Wood and other vegetation is currently
used as a biomass energy source. However, it is consumed at a
rate that far exceeds its normal replacement capacity.

Despite reforestation efforts, Morocco is losing at.least
30,000 hectares of already scarce forest resources per year. Its
forests are insufficient to meet the country's needs for wood
fiber and household energy. Annual recorded production of fire-
wood averages about a million cubic meters per year. About 60 per
cent of this is converted into charcoal. Prices for charcoal have
increased almost twice as rapidly as the average cost of living.

An AID/USDA biomass study team visited Morocco in July-August
1980 to advise the GOM and USAID on biomass needs in facility
design of the proposed Renewable Energy Development Center, to
recommend the range of biomassconversion technologies feasible in
Morocco and to indicate biomass pilot projects which might be
carried out by the GOM. '

The team found that, while animal waste and municipal solid
waste offered certain opportunities for biomass exploration, the
greatest opportunity for energy from biomass lay in the use of woody
material from plantation growth and residue. The team proposed a
technical assistance project to increase the present area of

s e
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Women gathering wood in the High Atlas Mountains. Wood for
cooking and heating is becoming increasingly scarce.
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plantations by 300,00 hectares in .IQ years. The biomass from
300,000 hectares would fuel, for example, at least 6 power :
plants of 25 megawatts capacity and make a significant contribucion )
to the energy balance in Morocco by reducing the import of
petroleum by nearly IO per cent. USAID has .proposed an Integﬁated
Forastry Development project (608-0165) for FY 1982~1986 funding
based on these recommendations. ,

The forestry project will closely complement the Renewable
Energy Development project's biomass conversion activities by
expanding wood production for energy uses.

Growing evidence worldwide indicates a strong positive
correlation between household energy prices and deforestation in. .:--v
developing countries. The proposed forestry project will help
offset rising charcoal prices and will directly affect the success
of the biomass components of the Renewable Energy Development project.

The biomass component of this project will seek to apply new techdiques -

of converting woody biomass to energy in the Moroccan context. -0f .
particular interest to the GOM is new and currently available
village-level charcoal conversion technology. Present Moroccan
conversion techniques are primitive and result in wasted wood fiber
(wood is burned in mud retorts). The new technology to be applied
will preserve small scale village characteristics but greatly reduce
these losses. The net result is greater charcoal production.from - :
the same amount of wood, and should ease pressure on forest resources.

With respect to the conversion of biomass for energy, the téam"
identified a number of tested conversion technologies which showed..
promise for implementation or adaptation in the next 10 years. under

Moroccan conditions, and produced a list of potential biomass N Ji,LQ

conversion projects. Possible applications range widely in scale
and cost from woodburning stoves for household use $2000 to anaerobic
digestion facilities for the city of Marrakech. ($I1,500,000)

2. TFeasible Development Projects

The following list indicates feasible development projects for -
biomass conversion in Morocco, covering a range of scale, complexity
and cost. Local conditions will have to govern the choice of projects
to implement.

POTENTIAL BICMASS CONVERSION PROJECTS

Combustion:

Woodburning stoves
Moderate/high near-term potential
= . Cost of $2000
Requires 3 dry metric tons/year (dmt/yr) wood
I hectare tree plantation.

S
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Yith respect to the conversion of biomass for energy, the team iden~-
tified a number of tested conversion technologies which showed pro-
mige for implementation or adaptation in the next 10 years under
Mo:&ccan conditions.

w3

High Potential

-~ Stationary intermal combustion engines retrofitted with air-
blown gasifiers (irrigation pumping, electric power production)

- Portable.metal kilns for charcoal making.

Moderate to High Potential

Stoves for heating and cooking.

Retrofitting existing oil-fired industrial boilers with air-
blown gasifiers.

- Retrofitting vehicles with gasifiers.

- Densification of agricultural residues, sawdust, charcoal dust,
etc. LR J

~ Missouri kilns for charcoai making.

Moderate Potential

~ Methane fermentation of animal wastes and low lignin content
vegetable or plant wastes.

~ Mass burning of biomass and wastes to produce steam ; in shop
fabricated boilers with grates or shop fabricated furnace with
waste heat boiler. i
Moderate near-term potential
Cost $300,000
Requires 2800 dmt/yr wood
875 hectares tree plantation

'~ Field erected fluidized bed burners with waste heat boilers,
producing steam, using olive pits, nut shells, waste wood.
‘Moderate near-term potential
Cost $1,000,000 )
Requires about 9100 dmt/yr biomass from processing plant waste
with high moisture content.

~ Biomass derived char/fuel oil slurry in an oil fired boiler
Moderate near-term potential .
Cost $1,000,000 to 2,000,000
Requires about 16,000 dmt/yr wood
‘ 5,000 hectares tree plantation
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Gasification

- Air-blown gasifiers to produce fuel gas for diesel electric i
generators in rural areas.
High near-term potential I o
Cost $600,000 to $900,000 (250 Kw engine)
Requires 875 hectares tree plantation

- Air-blown gasifiers on vehicles or trailers
Moderate/high near-term potential
Cost $5,000 ~ $10,000 (300 hp engine)
Requires 164 dmt/yr wood
51 hectares tree plantatiom.

- Air~-blowmn gasifiers to fuel existing oil fired industrial boilers
Moderate/high near-term potential
Cost $250,000
Requires 4030 dmt/yr wood
125 hectares tree plantation

Anaerobic Digestion

- Digester to produce methane rich fuel gas from shredded munici-
pal solid waste
Moderate/high near-term potential
Cost about $1,500,000
Requires 9000 dmt/yr solid waste from Marrakech or same size cicy

- Digester to produce methane rich fuel gas from large farm or
feedlot
Moderate mear-term potential
Cost varies from $25,000 to $100,000
Requires 80 dmt/yr manure from 100 cattle

- Digester to produce methane rich fuel gas from small family run
farms ' )
Moderate near-term potential
Cost highly variable, up to $2000
‘Requires 8 dmt/yr manure from 10 cattle

Pyrolysis

- Portable metal kilns for charcoal production
High near-term potential
Cost less than $2000
Requires 288 dmt/yr wood
90 hectares tree plantation

~ Missouri kiln for charcoal production
Moderate/high near-term potential
Cost $10,000 to $15,000
Requires 1248 dmt/yr wood
390 hectares tree plantation



FINANCIAL PLAN ~ BIOMASS CONVERSION PILOT PROJECTS
A.1.D, FINANCINGA (8 000)

FISCAL YEARS

TABLE 6

80 81 82 a3 84 85 86 . Lor
10b1.{ Exp. | Obl.{ Exp.[ Obl, | Exp.| Obl.| Exp.| Obl.{ Exp. | Obl. | Exp.} Obl.] Exp.] Obligation

TOTAL A.1.D. 20 20 20
a. Feasibility &

Design Studies 20 20 20
b, Biomass pilot (30) (100} (80)}(100) ] (120)} (100) ] (100) (50) (330)

projects to be

identified &

financed under

sthe Pilot Projec

Fund (non-add)

a. Feasibility 5 15 10} 10| 20 1w0] 20 40

Studies : .
b. Equipment 25 85 70 90 | 100 90 80 50 290

GoH financing for biomass conversion activities will be provided through the Pilot Project Fund (See Section II1.B.8)
for which a life of project GOM contribution of 700,000 is shown in Table 1 B (Financial Plan - CDER-GOM Financing).
About half of this amount will be tentatively reserved for biomass activities.

‘%9
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Densification

Densification equipment to produce fuel pellets or briquettes
from agricultural residues, sawdust, charcoal dust, or crops like
alfa

Moderate near-term potential

Cost up to $2,000,000

Requires $12,500 dmt/yr residue

Clearly further study will be required to help the MEM establish
an order of priorities for pilot activities in biomass conversion.
The Center for Renewable Energy Development will take a leading long-
run role in moving ahead on the biomass front, using the expertise
of the technical assistance contract team to be assigned there.

In 1982 the contract team will develop a plan of action for biomass
activities to be carried out under the aegis of the Center in coope-
ration with the Ministries of Agriculture and Interior. Plans are
likely to include small-scale, village level applications of biomass
technology, better charcoal-making methods efficient Lorena-type stoves,
biogas digesters, some of which may be carried out wi:h the partici-
pation of Peace Corps volunteers with support from the Small Projects
Fund. .

3. Next Steps and Funding

The USDA team underlined the urgency of beginning activities on
the biomass front and recommended pilot projects which could be under-
taken without delay, particularly in small-scale charcoal productien.
A biomass expert provided under an Indefinite Quantity Contract in
June 1981 will develop specific proposals for pilot activities in
charcoal production based on the USDA report and further investiga-
tions in Morocco in June 1981. These recommendations will provide
a basis for early action by CDER and the long-term technical assistance
contract team beginning in early 1982. :
To finance equipment and related costs required for early pilot
and other biomass activities to be developed subsequently, $30,000
will be reserved under the Pilot Project Fund in Fy 1981 and a total
of $330,000 during the life of the project. See Section III B.8. for
a description of initial pilot projects to be financed

ADMINISTRATIVE FEASIBILITY

A, Moroccan Government Capability

The Ministry of Energy and Mines is responsible for the overall
coordination of this project.

GOM responsability for development and management of this project
rests with the 0Office of Energy Resources Development of the.
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Directorate of Energy of the Ministry of Energy and Mines.
The Center for Renewable Energy Development reports to this offica.

As project implementation gets underway, operational authority
will be increasingly delegated to CDER as the operating capacity Df
CDER 1s strengthened by increased staff.

Coordinating and action authority will be delegated increasingly tp
CDER for all aspects of the project. Contracting authority will
remain with the . Ministry of Energy and Mines. Thus the

MEM will contract for the architectural design and the construction
ofthe CDER buildings, but the research and development activities of
the CDER will be carried out by CDER staff directly.

The individual nominated to direct the Center for Renewable Energy
Development has successfully managed sugar refinery construction pro-
jects and will receive training in renewable energy technologies by
attending schools and visiting renewable energy facilities in the
United States and elsewhere. Based on the foregoing, we have
concluded that the MEM has the experience and requisite administrative
capability to execute this project.

The construction, installation and maintenance of§the small hydro
pilot projects, and the larger solar and wind pilot projects will
be the responsibility of the Office National de 1'Electricité (ONE) -
a semi public agency which reports to the Ministry of Energy and Mines.
Implementation of the small hydro, solar, wind and bicmass pilot
activities will be coordinated by CDER with the Ministry of Interior,
as may be required.

Provincial governors and village authorities are under the direc-
tion of the Ministry of Interior. The Water and Forest Service is
under the direction of the Ministry of Agriculture and Agrarian
Reform. Clear delineation of responsitbilities is a condition prece-
dent for implementation of all pilot projects (See Annex 7). -

U.S. AID 1is in direct contact with CDER and MEM on all matters
telating to this project. On matters relating to the pilot projects,
CDER and U.S.AID are in direct touch with provincial govermors, their
staffs, local authorities and the target population. In the case
of small hydro sites, for example, public meetings were held during
the visit to the 3 selected sites of the survey mapping team and of
the U.S. AID contract sociologist, at which the details of the pro-
posed pilot projects were thoroughly discussed. The same approach
will be used when additional sites are selected for solar and bio-
mass pilot activities. Thus, participation on all levels is achie-
ved in a way which will insure effective and responsive project exe-
cution. :

Like ONE, the Center for Renewable Energy Development is a
subsidiary of the MEM. Until it is legally established, its staff
are employees of the MEM. Legal establishment requires a texte
d'Institution and a décret loi to be approved by 1/ the Conseil du
Gouvernement, chaired by the Prime Minister . —. “ done September
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24, 1980; 2/ the Conseil des Ministres, chaired by His Majesty
Hassan II - done May 20, 1981; and 3/ the Parliament - expected
by late 1981. With formal legal establishment, CDER will acquire
its own budget and the capacity to offer substantial recruitment
incentives to attract top quality Moroccan staff, thus adding
substantially to its institutional capacity.

B. AID Capability

Given the uncertainties and evolving nature of renewable energy
activities, this project must by its very nature be designed to per-
mit flexibility and adaptation. Given the high priority which both
ATD and the GOM accord to rapid, effective action to exploit renewable
energy resources, we have deliberately trieéd to design this project
with a view to reduce delays, telescope actions and yield useful
results at the earliest possible dates. Phase I has therefore been
carried out by means of a combination of IQCs, centrally funded
assistance from AID/W staff and local contracts, all coordinated by
the U.S. AID Program Office. Our experience to date has shown that
this approach is indeed effective - the diversity of specialities
and talents required for the various aspects of project development
and the first stages of implementation can best be orchesirated by
U.S. AID with timely, competent backstopping from the appropriate
ATID/W offices. The IQC's available through DS/EY and NE/TECH will
further be used to provide a range of services following the schedule
outlined in the Implementation Plan (Annex 3) before the arrival of
the long-term technical assistance contract staff. Beginning in
Spring 1982, the contract staff will reside in Marrakech, and will
arrange for specialized consultant services for further project
elaboration. USAID will assume a largely expediting and monitoring
role, In the meantime, however, U.S. AID will describe scopes of
work, request IQC services, procure essential equipment and arrange
training so as to maintain project momentum.

AID's energy portfolio inm Morocco has expanded during 1981 so that
it now includes three major elements:

1. Renewable Energy Development (608-0159)
2. Energy Policy and Planning (936-5703)

Under this centrally-funded project a U.S. contractor is carrying out
a national energy assessment which will yield, by early 1982,data and
analysis on which CDER will draw in shaping its program. Beginning
in FY 1982, the Energy Planning Assistance II project (936-5728 will
provide continuing U.S. participation with the MEM in energy planning
and policy formation and will ensure effective coordination and inter-
linkage with CDER activities.

3. Conventional Energy Technical Assistance (936-5724)

Under a Memorandum of Understanding with the GOM to be signed in
July 1981, this centrally~-funded project will provide technical
assistance to the MEM in conventional energy, primarily oil shale
development. It will be complemented by centrally-funded Training in
Conventional Energy (936-9997) to strenghten Moroccan staff and
institutional capability in the MEM and its dependent public enter-
prises concerned with oil shale and fossil fuels.
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Certain of the activities carried out under each of the projects
will have implications for the others. Energy planning, conventional
energy development and renewable energy development are all inter-
related, and continuing coordination will be essential. To ensure
effective interlinkage, the resident coordinators for thése projects
will participate on a steering committee, chaired by the U.S. AID
energy project manager, who will oversee and coordinate all AID energy
activities in Morocco.

U.S. AID project management has so far been carried out by the
Program Officer with the assistance of one local Foreigh Service
National, the Program Specialist/Chief Procurement Officer. The Program
Off icer will depart from Post late Jume 1981, and be succeeded
immediately by a General Development Officer who will assume certain
multi-sector project management responsibilities, including the energy
portfolio. The Program Specialist/Chief Procurement Officer will
continue to be actively involved in this project and will monitor
all AID-financed equipment procurement.

. [ 3

The Regional Legal Advisor and the Regional Engineer will participate
in various aspects of project implementation such as contract
negotiation and review later in 1981.
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ISSUES N

A. GOM Funding for CDER & the Pilot Projects

e

NP

e

.The GOM has budgetad $1,250,000 (DH 6,000,000) for renewable energy
activities in 1981.*Most of this will be carried over for expenditure
in 1982, as shown in Table 10 B, Annex 1. In FY 1981, however, the
'CDER staff have had initial difficulties in securing the release of
funds required for initial activities and staff training. Clearly,
arrangements must be made for the timely release of funds as the
project moves into the implementation stage and contracting begins
for the design and comstruction of the Center, the construction and
installation of pilot projects, etc. The MEM has assured USAID that
they are most desirous of disbursing funds as rapidly as possible for
the development of the CDER.

To make sure that GOM funds are made available as needed for effective
execution of the project, conditions precedent to disbursement of U.S.
funds have been included on this point in the Grant Agreement (Anmex 7
Sections A.3, B.2 and C.2)

B. GOM Staffing for CDER

The MEM has found it difficult so far to recruit staff for the CDER,
partly because the CDER has not yet been formally constituted as a

legal entity and cannot therefore offer its staff the salary levels

and. incentives necessary to attract sufficient high quality candidates
for staff positions. The Center cannot function effectively unless this
problem is dealt with. The legislative process is underway, the Director
and Deputy Director of the CDER have been formally appointed to their
positions by King Hassan II. The MEM has assured USAID that formal
establishment of the CDER is expected before the end of 1981, and that

a vigorous recruiting campaign will begin immediately thereafter.

A condition precedent to disbursement of funds requires action on the
legislative process to establish the CDER and the Grant Agreement
commits the GOM to provide sufficient staff for the Center, following
a phased recruitment and training plan.

C. Local Participation in Decisions on Small Hydro and Other Pilot Projects

The Hammoudi report states that, although a high degree of enthusiasm
for the small hydro pilot projects exists among the local population
where they are to be installed, there is concern at one site (Arhbalou-
n~Kerdouss) that water needs for generation might conflict with water
needs for irrigation. Clearly, no pilot project should be installed

- unless it if fully accepted by the indigenous population. The small

hydro installation is being designed so that it will not conflict with
irrigation needs. Before construction begins at the site, the proposed
pilot installation design will be thoroughly reviewed with the local

*ihis includes a carryover of $420,000 (DH 2,000,000)
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authorities and with the beneficilary popuiation so that the advantages,
disadvantages, water and land requirements, and the extent of local.

Jresponsibilities for the installation can be fully aired. The pilot:i

‘unit will not be installed without full local acceptance. -

Conditions precedent to disbursement of funds are included in the
Grant Agreement requiring a plan of action for all pilot projects
setting forth local responsibilities, who will benefit from the
installations, and the projects' acceptability to the local population.
(Annex 7, Sections B.l and C.1l).

D. Responsibilities for Construction, Repair and Maintenance of
‘Small Hydro and Other Pilot Projects '

For pilot projects to function effectively and fulfill their objectives,
clear arrangements must be made for assigning responsibilities for the
planning, financing and execution of construction, repair and maintenance
of the facilities to be tested. In the case of small hydro, an Inter-
ministerial Committee for Rural Electrification met in early 1981 to
review these matters, but, as with many interministerial enterprises,

no tangible results were forthcoming. The MEM has indicated that their
intention is to provide the Office National de 1'Electricitd with
budgeted funds for the capital costs of the small hydro installatioms,
that ONE would be responsible for major repairs, and ‘the local communi-
ties for normal maintenance. Formal assignment of authority and
responsibilities in these matters has not yet been made. Further
discussion among the MEM, ONE, local authorities and USAID will be
required to work out detailed operational arrangements. Similar
arrangements will be required for the effective functioning of each
pilot project, no matter how small. Conditions precedent for
disbursement of funds addressing these points have been included in

- the Grant Agreement (Annex 7, Sections B.l, B.2, C.l and C.2).
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VL. EVALUATION PLAN

The growth of the Center for Renewable Energy Development will be an
evolutionary process which should be the subject of frequent
reexamination and correction. During implementation, adjustments
and refinements at the input/output level will be achieved through
routine project monitoring (on a frequent and regular basis) of
contractor performance, expenditures, and CDER activities and
developments as a viable, on-going institution. This monitoring of
project progress throughout the implementation stage will be carried
out in conjunction and consultation with the CDER staff and the
Ministry of Energy and Mines.

As the project progresses, a more purpose level evaluation of CDER
institutionalization and performance will be undertaken. Such an
evaluation would assess the CDER's ability to initiate, implement and
analyze studies of Moroccan renewable energy resources and needs and
to translate the results of those studies into workable pilot projects
capable of eventual expansion to the broader national scene.

The first evaluation should take piace two years after the U.,S. technical
assistance team begins working at the Center. Subjects for evaluation
include :

1. The extent to which the objectives of the project are being
accomplished.

2. The progress toward the institutionalization of CDER (its staff,
program and facilities). .

3. The evolving role of the contractor, so as to determine possible
changes in the requirements for long-term resident advisors as well as
short-term consultants.

4. The functioning and achievements of the Pilot Project Fund and the
Small Project Fund. '

5. The effectiveness of the pilot projects, their monitoring by CDER
and the results and impact achieved, particularly with regard to
prospects for replication.

6. Identification of necessary corrections or changes in the project's
implementation or objectives.

This first objective evaluation will take place a few months after the
Center's new physical facilities are completed., Its results will be
used to reorder priorities of activities carried out so far by the
Center's staff and develop a new program for the Center and related
activities, adjusting their evolving role for maximum contribution to
Morocco's exploitation of its renewable energy resources.
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The evaluation team should include both Moroccan and American members.
_Among them there should be:

1. A persom with a background in energy technology;
2. An energy economist;

3. A sociologist

4., An enérgy policy expert

5. An individual with past experience in the evaluation of comparable
projects,

A total of $50,000 is provided for project evaluation in FY 1983 (See
Table 1A, Section 6¢). ‘ ‘

A further evaluation of purpose-~to-goal level achievements will take
place toward the end of the life of project. This evaluation will focus
on the institutionalization of the CDER -- on how productively the
returning trainees are employed at the Center, on how well the various
outputs work together to create an on-going Center, on how successful
the Center is in establishing replicable, cost-effective pilot
projects. The scope and method of this evaluation will be developed

and refined by USAID in collaboration with CDER.
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Table 8

- COST SUMMARY, PHASE I

Annex | -~ Table 8

Costs (2000)

Feasibility and Preliminarv Design Studies 435
Center for Renewable Energy Development

Small hydro pilot projects

Solar and wind pilot projects

Charles T. Main Intermational

June - October 1980 (completed)

Center for Renewable Energy Development 105
a. Design of Center's imitial training

and work plan

Development Sciences Ine. .

November 1980 - January 198! (completed) 30
b. Training ﬁrogram'in Morocco for Center staff

Development Sciences Inc.

April - July 1981 45
c. Equipmént for training program in Morocco

2 portable, self-powered meteorological

stations, USAID procurement 15
d. Participant training in the United States 15
Swall Hydro Pilot Projects 20
a. Site survey and mapping

Boghdadi Surveyors - December 1980 (completed) 5
b. Socio-economic survey - Hammoudi -

December 1980 - May 198! (completed) 15
Solar and Wind Pilot Projects 20
Final design and specifications 20
Biomass Conversion Pilot Projects 20
Feasibility and design studies 20

600

TOTAL PHASE I




FINANCIAL PLAN - OBLIGATION BY PROJECT COMPONENT AND CATEGORY OF ASSISTANCE

(in thousands of Dollars)

A.1.D.-Financed

Preparatory Technical Training  Equipment Other
Studies Assistance
Center for Renewable 1/
Energy Development ' 465 1,875 1,285 1,195 370-
Small Hydro Pilot Projects 55 50 - 475
Solar & Wind Pilot Projects 50 35 - 495
Biomass Pilot.Projects ' 20 40 _ - 290
Total. 590 2,000 1,285 2,455 370

mam mazs= KSKI3I=T= [ -+ =] _ucx

1/ Tncludes $50,000 for Project Evaluation and $320,000 for the Small Project Fund,

ANNEX 1
TABLE 9

Total Total

Life of
CoM . Project

31,9002/ 9,000

865 1,445
435 1,015
350 700

Excludes $630,000 (A. I D. contribution) for Pilot Project Fund (shown on Table 1A) uh1ch is shown here under
preparatory studies and equipment for Solar and Wind ($300,000) and Biomass Pilot Projects (£330,000).

Solar and Wind ($350,000) and Biomass Pilot Projects (%350, 000)

2/ Excludes $700,000 (GOM contribution) for Pilot Project Fund (shown on Table 1 B) which is shoun here under

no



FINANCTAL PLAN - TOTAL PROJECT BY. COMPONENT AND FISCAL YEAR

AID FINANCING ($000)

FISCAL YEARS

~

ANNEX T - TABLE 10 A

80 81 82 83 84 85 86 LOP
OBL. |EXP. |OBL. |EXP, |OBL, |EXP. (OBL.| EXP,.]OBL. |EXP. PBL. |EXP. |OBL. EXP.| OBLIGATIOM
1. Total AID 600 1500|825 |1500]/1465(1700(2010 |1400 |1450 850 100 6700
2. Center for Renewable ‘
Energy Development 540 680|560 |1500]| 850(1700|2010 |1400 |[1450 850 100 5820
3. Small Hydro Pilot
Projects 20 560| 55 525 580
4. Solar and Wind Pilot
- Projects 20 260|190 90 280
Solar/Wind Pilot
Projects Fund Alloca-
tion (non-add) (100] (90)(100](130) | o0) { (100) (30 (300)
5. Biomass Pilot Projects 20 20 20
Biomass Pilot Prdjects
Fund Allocation (non-add) (30) (100)| (80 (100) (120)] (100)] (100) 60) (330)

A

N TV



¥pdditional pilot projects in solar, wind and biomass will be identified and financed under the Pilot
Project Fund for which $700,000 of GOM funds are shown in CDER Fingncial Plan - Table 1.B.

FINANCTAL PLAN - TOTAL PROJECT BY COMPONENT AND FISCAL YEAR ANNEX T. - TARLE 10 B
GOM FINANCING ($000)
FISCAL, YEARS
80 81 82 83 84 85 86 LOP
1. Total GOM . 420 830 - 1047 1109 480 476 488 5550
2, Center for Renewable Energy '
Development 420 840 : 860 1095 465 460 470 4600
3. Small Hydro Pilot Projects 815 11 12 13. 14 865
4. Solar & Wind Pilot Projects 72 3 3 3 4 85
- : - (350)
5. Biomass Pilot Projects (350)”

-1



Annex 2

Action Schedule, a graph of
Implementation Plan (Annex 3)
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ACTLCN GCHEDULE - RENEWABLE.FETITY Y0 LOFILNT PRGJECT (608-0159) ’ Annex IT, May 19, 1981 ’
%80, ) 1981 1982 ' ’

N D J F M A H J J A S 0O "N D l J F M A | M J J A s Y N
Preparation of PP

AID/W review and approval . \
ProAg negotiation with GOM. Signing —

Long-Term Technical Assistance for CDER-

Prequalification of U.S, firma f :
Preparation of RFP. Review by AID/W — -
Preparation and submittal of responses . o - . . :

GOM and AID review of proposals. Selection —

Negotiation and signing of contract eeiii————
Mobilization of contractor's staff : —a

Training Activities

HMEM selects initial nucleus of 5 CDER engineers — '
Preparation of action plan and training prog. N
Procurement and delivery of training equipment S,

Training in Morocco of 5 CDER engineers
Training in U.S. of 5 CDER ergineers : o 2
CDER staff member work on Nat. En. Plng. Y]

MEM recruits second group CDER staff - —

Training in Morocco second group CDER staff i
TRaining in U.S. second group CDER ataff

Ubservation tour in U.S. of CDER Director

Observation tour in U.S. of CDER Deputy Director

HMEM cecruits CDER staff for academic training ,___‘
English language training for above A v .

Academic training in U.S. for above : ) 1
' : .A1l training completed 1985.
Center for Renewable Energy Development ‘

Contract for U.S. artchitectural firm

Contract for Moroccan atchitect !
Preliminary and final design. Specifications .
IFB for construction of Center. Contract &= a

Construction of Center - -
Preparation of Center equipment specifications — tonstfuctmn completed Sept 1983
Preparation and Issuance of procurement docs. ' —_ i

Delivery of equipment Y e ce e amaaa-

Solar and Wind Applications ’

Reviev of CT Main Report
Selection of pilot projects | —

Preparation of final design & specifications —_—

Preparation & issuance of procurement docs. —

Delivery of equipment '.--_-_-1-_--...._—,—.

Training of Moroccan technicians in U.S. e 'l

Construction & installation of equipment B R LR L LR —_—

Small Hydro Pilot Installations

Preliminary design A socloeconomic studies - N
Implementation arrangements : —_—

Preparation of final design & specifications L

Issuance of procurement documents . — '
Delivery of equipment .

Preparation & issuance of IFBs forcohzruct. —
Auard of coentracts and comstructions bacooms
Erection of equipment

Supervision of construct. & erection by US firms —
Installation of powver distribution lines & facil.

Start-up of installations

BEST AVAILABLE COPY



e

RS ae A O BN

,j"".'é\._

ANNEX 3

RENEWABLE ENERGY DEVELOPMENT (0159) : . -

IMPLEMENTATION PLAN -

I.  Preparation of Project Paper Amendment (Phase II)

Sept. 3 (B0) USDA biomdss report completed in draft.

Oct. 6
Oct. 10

Oct. 31

_Deg.IZO

Jan. 26 (81)

Feb-Apr.

Apr. 30

May 1
June &4
‘June 15-30

July 15-30

Aug. 1

DS/EY submits final report to USAID

Draft report translated and transmicted to MEM.

CTMain final report submitted to USAID.

DSI draft report of Center action plan submitted (TI).

DSI report on Center :ra;ning and US training submitted (Tl &T2)

USAID prepares PP, and Project Agreement, reviews with MEM,
and approves. :

.GSA International Hydro redesign report and cost estimates

submitted.

PP submitted to AID/W for review.
NEAC review and approval-of PP. -

Congressional Notification and waiting period (15 days).

USAID nego¢iates ProAg with GOM.

ProAg signed.
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II.” Contracting for Long-Term Technicai Assistance for Center (Host Couﬁfty’

Prequalification Notice and Questionnaire drafted by
USAID and submitted to AID/W.

AID/W revised Prequalification Statement; USAID and MEM
approved statement.

AID/W processed notice.

Notice published'in Commerce Business Daily.

Deadline for submission of statements.
MEM selects short list of contractors (7 weeks).

MEM advises contractors of their retention or exclusion.

USAID drafts RFP;

RFP reviewed inm AID/W; RFP translated into French and
reviewed with MEM.
RFP sent to preselected contractors .

Contractor proposals mailed to MEM, copies to AID/W
for transmittal to USAID.
"Bid deadline (70-day period).

GOM reviews proposals, rates and selects contractor.
USAID reviews proposals separately (4 weeks). '

AID/W and USAID approve selected firm.

19.

Selected contractor sends representative to Rabat to
negociate contract with. GOM.

Ny

GOM approves contract. '
Contract signed. USAID approves contract.

Letter of Commitment issued.

Contract)
1. Oct. 1 (80)
2. Nov. 24
3. Dec. 15-22
4, Jan. 12 (81)
5. Feb. 15
6. Apr. 4
7. June 15
RFP Notification Process
8. June (81)
9. July
10. Aug. 1
11. sSept. 25
12. Qct. 15
13, Qct. 15 _
Nov. 15
14, Nov: 20
Contract Approval ProCesé
15. . Nov. 30
16. pec. 15
17. Dec. 20
18. dJan. 10 (82)
Feb. 1

Contractor staff arrives in Morocco.
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IT1I. Training Activities o

1. Oet, 31 (80) CTMain final report submitted to USAID. Report
transnitted to MEM Nov. 4.

2. Nov-Dec. MEM selects initial nucleus of 5 staff members.for
Center and they begin English language training.

3. Nov. 17-25 DSI develops initial action plan for Center under IQC.

4, Dec. 20 Draft report of initial action plan (dated Nov. 28)
submitted to USAID. Transmitted to MEM for review and
approval Dec. 31.

5. Jan. 26 (81) DSI final report on action plan and training in U.S.
submitted to USAID.

6. Feb. 17 USAID begins equipment procurement - 2 small, self-
powered meteorological stations for use initial CDER
action plan. (3 mos. delivery time). Equipment to be
delivered May 10,

7. Feb., 20-28 DSI works out final details of training program with
) CDER and MEM.

8. Mar. 15 MEM concurs in action program for training at Center.
9. Apr., 1 - Assignment of the 5 CDER employees to begin 5 month
Sept. 1 training program in Rabat and Marrakech under DSI
supervision.

10. Apr-May (8l1) CDER staff nucleus to begin solar and wind resources
--evaluation., One U.S. expert for 1 week (Apr. 1-8) to
help select sites for meteo stations.(May 10)2 meteo
stations equipment delivered. One U.S. expert (May 10-
30) 3/4 time to help assemble and install stations,
(1 at CDER, 1 at MEM/Rabat) and initiate monitoring

program.
11. Apr-Nov. 1 CDER staff member to work with E31/DSI energy
assessment team - 8 mos - on National Energy Planning
Program.
12. June Recruit and begin English training for a second cycle

of CDER staff to be sent for 6 mos. of U.S. training
beginning Feb.-Mar. 82.

NOTE : U.S. academic training program for additional
CDER staff to be developed by long-term technical
assistance contractor. However, if training is to begin
Jan. 82 (staff to arrive in Morocco Jan. 82), then
.candidates should be recruited and begin English
training by June 1981.
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14,

15.

Sept-0ct.

Sept-Dec.

Oct-Nov.

‘ Annex 3 ‘ 3-4

Observation tour in U.S. for CDER Director (Ms. Fakiheni)

" (1 month).

Training program in U.S. for 5 CDER staff (4 mos.)

Observation tour in U.S. for CDER Deputy Director,
Mr. Mzabi (1 month).
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11.

12.
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Final Design and Construction of Center for Renewable Energv Development

Oct. 31 (80)
Dec (80) =
Feb., (81) °

Mar-May
June 1

June 15

June 15~
Oct. 15

July 1-

~Sept. 1

Sept. 1 (81)
Nov.'lf
Oct. 15-

Nov. 15
Dec. 1

Mar. 1 (82)

Mar. 1 (82)-
Sept. (83)

CTMain final Teport submitted to USAID.

© list).

Report -transmitted
to MEM Nov. 4.

Critical review of CTMain report by MEM and AID."

DS/EY arrange for U.S. architectural firm to assist with
energy efficient redesign of Center. MEM prequalifies and

selects Moroccan design architect.

" MEM negotiates contract with Moroccan architect for final.
- design, preparation of construction specs and construction

supervision of Center.

MEM signs contract with Moroccan architect.

* Final design and cost estimates for Center by Moroccan

architect in cooperation with U.S. architectural firm
provided under DOE/SERL RSSA (Central Funding).

Priority equipment procurement preparation. Under PASA
services, DOE/SERI will prepare detailed specs and list

of equipment for priority procurement(Priority 1 on CTMain
For all other equipment, SERI will write detailed
specs, including any installation, servicing and training
to be required from suppliers. All other equipment for CDER

‘to be procured by U.S. technical assistance contractor.

USAID to prepare procurement documents and place orders for -
critical items only.

MEM receive final design for Center.

MEM issues IFB for Moroccan construction contractor based
on final design.

MEM signs construction contract. Supervision by Moroccan
architect and U.S. architectural firm with oversight by
AID Regional Engineer.

Construction (18 mos.).
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10.

11.
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. Solar and Wind Applications

Oct. 31 (80)

Feb. 6 (81)
March
April

Sept.

Oct,-Nov.

CTM solar and wind report submitted to USAID. Reviewed
by USAID.

CTMain solar and wind report (revised version) in English
received by USAID Feb. 1. French version mailed Feb. 5.
Transmitted both to MEM Feb. 26.

AID and MEM review CTMain report.
DS/EY reviews CTMain report with assistance of SERI.

SERI to send team to Morocco to design National Solar and Wind
Measurement program and recommend plan of action for pilot
activities.

AID and MEM to agree on plan of action. MEM and other GOM
authorities and USAID to agree on respomnsibilities for initial
construction, installation, operation, maintenance and monitoring.

Mar.-Apr. (82)Final design, specs and cost estimates preparatlon by U.S.

April

Sept.

Oct;-Nov.

(82)

contractor at CDER. .

TA contractor to procure equipment for additional solar and wind
pilot projects. Issue IFBs - assume 6 mos. delivery time.

Equipment arrives. Moroccan techaicians from responsible GOM

‘implementing agencies (CDER and others) receive on-the-job

training for installation and maintenance.

U.S. technical assistance contractor supervises construction
and installation with possible support from U.S. suppliers.

Pilot units installed. CDER begins monitoring and evaluation

- of pilot units.
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VI. Small Hvdro Pilot Installations

1. Oct. 31 (80)

2'

3.

10.

111,

November

Nov. 25~
Dec. 13

Nov. (80)-
May (81)
May 20

June

June~July

July

. July—

Oct.

OcE. 1-
June (82)

Oct. 1 (81)

CTMain final report in English submitted to AID. Report
translated and transmitted to MEM Jan. 8 (81).

Reviewed by USAID.

NRECA small hydro expert and Moroccan surveyor team
(Boghdadi - USAID contract) survey 3 pilot sites,
produce maps, photos and stake out location of critical
elements. '

Tabant

Msemrir

Arhbalou-n-Kerdouss

Sites:

A. Hammoudi, Moroccan sociologist, (USAID contract)'
studies social and economic feasibility of sites.

NRECA expert completes preliminary engineering design
and cost estimates.

Preliminary engineering design and social/economic
feasibility studies reviewed by AID and MEM.

MEM/ONE/Min. Interior/local authorities and USAID agree
on implementation arrangements including; land acquisi-
tion (where required), resolution of possible conflicts
between use of water for irrigation and generation,

" responsibilities for fimancing and initial installation

of generating units, distribution facilities and access
roads, maintenance of units, power rates, collection,
related development activities and uses of electricity.

AID contracts with NRECA for final engineering design,
specifications, supervision of construction, equipment
installation and start-up.

NRECA completes engineering design and prepares construction
Sends specs and engineering

and equipment specs for 3 sites.
design drawings for lst site to MEM and USAID as soon as
completed. o

USAID procures equipment -~ turbines, generators, controls,

etc. for 3 sites. Eight-month delivery time - equipment

arrives June.

ONE invite bids for civil construction contracts (1 for
each site), including erection of equipment and access
roads. ONE installs power distribution system.



2. Nov. 15 (81)

13. Dec. 1-
June 1 (82)
14. June l;
Aug. 1
15. Dec, 1 (81)
Aug. 1 (82)
16. Mar. l-
Aug. 1
170 Augo l"

Sept. 2 (82)

-

3-8

GOM awards contract for lst site construction.

Construction (6 mos.)
Completion of construction and erection of equipment
(2 mos.) ' :

Supervision by U.S. firm of construction and equipment
erection (periodic site visits during 8 mo. period).

ONE installs power distribution lines and facilities
(5 mos.).

Start up supervised by U.S, small Hydro engineer and ONE.
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CONTRACTORS AND SOURCES OF SERVICES

Services Period : Cost (55.

General _ ]

“* Feasibility studies preliminary designs for June-October &35.000
Center for Renewable Energy Development, 1980 _
Small Hydro Pilot sub-projects and Solar (completed)

and Wind Pumping sub-pilot projects.

. Indefinite Quantity Contract with Charles T. Main
International.

Center for Renewable Energy Development °

1. Preparation of initial work plan for November 1980 30,000
Center and participant training program January 1981

- for: Center staff. (completed)

-. Indefinite Quan.icy Contract wi:h Developmen:
Sciences Incorporated.

2. Implemen:ation of initial in-country April-August ' 45,000
training program for Center staff. - 1981 (underway)

. Indefinite Quantity Contract wich Development
Sciences Incorporated.

3. Architectural team to assist with June 15-0ct.15 (150,000)
* final design. 1981 (Central funding)

. BSSA with DOE/SERI.
4, Preparation of detailed specifications’ . July-Sept. 1981 . 30,000
"~ for Center laboratory equipment.

. PASA with DOE/SERI.

5. Long-term technlcal assistance for ' January 1982 - 1,875,000
Center. : _December 1985

. Bost-Country Contract with a U.S. Firm.

Small.ﬂxgro Pilot Sub-Projiects

1. Small hydro site survey and mapping Dec. 1980 5,000
o o N , (coupleted)
. Direct AID contract with A. Boghdadi,
Morocean Surveyor.
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Serwices . . Period Cost ($)
2. Sﬁell hydro socio~economic stu&y o - December 1980- 15,000
C S ‘April 1981 :
(undexway)

. Direct AID contract with A. Hammoudl, Moroccan

sociologist.
Small hydro preliminary engineering design Feb-Apr._lQSl (15,000)
(completed) (Central Funding)
. NRECA.
Preparation of final engineering design, July-Sepé. 1981 ‘35,000
detailed equipment and construction and Feb.-June 1982 50,000

supervision of equipment erection and

. start-up.

. Host Country Contract with a U.S. firm.

Solar and Wind Powered Pilot Sub-Projects

Preparation of final design and detailed July-Sept. 1981 29,000
specifications. i

. PASA with DOE/SERI;

Biomass Conversion Pilot Projects

AID/USDA Bioenergy Team - August 1980 (Central Funding)

. RSSA with USDA.

Feasibility and design studies. May~June 1981 20,000

. Indefinite Quantity Contract.

TOTAL CONTRACT SERVICES §$ 2,560,000--

- (Excluding Central Funding)



S5=1
Annex 5

Equipment Procurement Plan

Equipment will be procured for the project components shown below. AID procurement
will be carried out directly by USAID only for (1) the small hydro pilot projects
in order to permit arrival and installation of equipment in the summer of 1982,
thus avoiding the loss of one construction season; and ( 2) equipment and materials
determined by USAID to be critical for timely and efficient project implementation
through June 1982.

After arrival of the long term technical assistance contract team at the Center for
Renewable Energy Development in early 1982, the contractor will handle all procurement
- for the Center and related pilot projects directly-- approximately $1,900,000 of
laboratory equipment and other commodities == using standard U.S. government
procurement procedures.

The Ministry of Energy and Mines will arrange for Moroccan customs clearance,
pay custom .duties and arrange for inland transport to the sites where it will
be used.

Equipment and Mode of Procurement Procuremeﬁt Cost
Period (in Dollars)

1. Center for Renewable Energy Development

a. Equipment for initial in-country work
plan (2 portable. self-powered meteoro=-
logical measuring stateions) (Completed) Feb. -May 1981 15,000

. Direct AID procurement based on specifications prepared by DSI.

b. Laboratory equipment, library July 1981-
acquisition and solar collection ~ Sept. 1983 1,180,000
devices . '

Procurement to be phased over construction

period to insure arrival when required. For
details see Charles T. Main equipment list pages
5-3£f of this annex. The CDER technical assistance
contractor will manage all procurement except as
noted above.

2. Small Hydro Pilot Projects

Turbines, generators and related Oct. 1981- 475,000
equipment. June 1982

. Direct AID procurement based on detailed specifications prepared by NRECA.
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Equipment and Mode of Procurement . Procurement Cost
Period (in Dollars)

3. Solar and Wind Powered Pilot Projects

a., Photovoltaic-powered portable pumps _
and refrigerators. Mar. June 1982 60,000

-« Procurement by TA contractor based
on detailed specifications provided
by DS/EY.
'b. 'Equipment for wind powered units Mar.-Aug. 1982 .+ 170,000
.. Procurement by TA contractor based
on detailed specifications prepared
by DOE/SERI.
c. Equipment for wind and solar pilot ' April 1982~ 7 265,000
projects to be identified and April 1985.
financed under Pilot Projects Fund. ‘

" . Procurement by TA Contractor.

4, Biomass Conversion Pilot Projects

.a@. Equipment for initial pilot projects MAr.-Aug. 1982 25,000
identified by 'IQC Contract consultant

. Procurement by TA contractor.

b. Equipment for subsequedt pilot April 1982- : 265,000
‘projects to be identified by long April 1985. .
term technical assistance Contractor
and financed under Pilot Projects
Fund.

. Procurement by TA Contractor.

TOTAL EQUIPMENT COST: - $2,455,000 -
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Preliminary Equipment List

In the interval before purchasing actually begins, this 1ist should be -
considered flexible enough to allew both additions and deletions: additions
as thought goes into the initial form of the program; deletions as new -
instruments which combine functions become available. -

This preliminary list contains those equipments which are essential for the

“laboratory regardless of any particular program, but when specific programs

are planned, they will probably require additional equipment.

This preliminary 1ist does not "give the Center full capacity to carry out
adaptive, applied research in every type of renewable energy equipment and
technology." Some, such as photovoltaic synchronous satellites, the power
tower or ocean thermal energy conversion are excluded for obvious reasons.
Some, perhaps not so obvious, are excluded in the interests of fiscal
responsibility and the desire to avoid a "wish list." They involve personal
Judgments and are obviocusly subject to review.

Brand names or model numbers, when given do not necessarily imply the -
acquisition of that particular model or brand. Rather, they provide a
convenient way of indicating a size, a level of quality, or a range of
specifications for the preparation of bids prior to procurement. At the
time of bidding all electrical equipment shall be specified in terms of the
Moroccan power grid (50 cycle, 220 volt, single phase or three phase as
required).

Prices listed are for the summer ot 1980 and are given in U.S. dollars. We
recommend that for budgetary planning purposes an annual inflation rate of
15 percent be applied to these figures.

We also recommend that procurement of these items be phased to match the
training, building construction, and program development timetable. Three
different procurement periods have been identified by appropriate coding.

1) 1Items marked with a (1) should be ordered so as to arrive in
Marrakesh before September 1981. The "nucleus"” of the four
engineers and an energy planner referred to in Section 1.3.4 will
have completed their training at that time and will need to address
themselves immediately to the acquisition of resource data and the
assembly of apparatus which has special demonstration value. They
will oversee the erection of the instrumentation tower and the
installation of the solar and meteorological recording equipment.
They will also be involved in the installation of racording and
sensing equipment into relay racks which will fit into the van or_
"4 x 4 truck so that data acquisiticn can begin in other parts of
the country. They will also assemble monitoring equipment for
evaluating the performance of the solar panels already owned by
the Center in order to develop familiarity with test procedureas
prior to the installation of new equipment in the air and watar
systems laboratories.




(b)

(c)
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2) The bulk of the equipment 1ist is coded (2). These items should
have & procurement schedule calculated to achieve delivery
immediately after the Center is completed. These items ara
‘largely "general purpose". They are essential for the operation”

. of the Center; and nothing would be gained by waiting until a )
1a%?r date to order them since their prices are not expected to
tall. -

3) Acquisition of items coded (3) should be deferred until the Center
is staffed, all trainees have returned from the U.S., and the
consultants have made their contributions. These items are the
most sophisticated in the list. Their need is predicated on an
anticipated rate of progress in developemnt of the program, -and
the opinions of the consultants should weigh heavily in the
decisions to purchase.

General : procurement

_ priority

10 Typewriters (French Keyboard) $ 8,000 2

1 Word praocessor : 18,200 3
2 Copiers 3,000 2
17 Hand calculators
11 H/P 41¢c @ 300 3,300 1
S H/P 38¢c @ 150 800
1 H/P 92 @ 500 500
1 Desk top calculator
Digital Equipment MINC-11 11,000, 2
2 Microfiche readers, WSI Mini Cat TN 600 2
2 Microfilm readers, Xerox 350 1,200 2
1 Microform Reader/Copier, Minolta RP405 3,400 2
1 Interactive terminal for data base
intarrogation (library) 1,200 3
' $51,200
Vehicles
1 4 x 41 tonne truck $10,000 2
1 3/4 tonne panel truck 9,000 1
1 compact auto 6,000 2
1 1-1/2 tonne fork lift : J
(battary powered) 11,000 1
$36,000

Machine Shop

1 Bridgepcort vertical milling

machine (3.3 m bed) with

grinding & indexing

attachments (metric). $ 9,000 2
1 engine lathe with

attachments (metric)

(20 cm swing, 1.65 m bed) 6,000 2

————— - — - - e —— - v —————



(e)

1 drill press (2 cm chuck) and.

-

. attachments, Powermatic 1200 _ 15,000
1 band saw (1 m throat) DoAll
: Metalmaster 3,500
7 power hack saw, Kalamazoo
Model 310 2,000
1 metal forming brake (1.3 m)
DiAcro 800
1 sheet metal shear (1.3 m)
DiAcro 800
2 bench grinders, Delta 400
1 portable A-frame and hoist 1,000
1 Heliarc welder, Miller,
Model 320A/BP 12,000
1 oxygen-acetylene welder 200
1 heat treating oven 4000 watts 600
1 thermocouple welder, Rocky
Mountain Orthodontics S06A 600
1 belt sander, Delta 500
1 20 cm table saw, Craftsman : 400
1 band saw (wood)(20 cm throat),
Craftsman 200
1 Jjointer (2 cm), Craftsman 300
1 fume hood (2 m) 1,000
1 anodizer (2m x 2m x 1m) 4,500
1 plating tank and controls .
(2m x 2m x im) 3,600
1 paint spray booth (3m minimum) 1,200
miscellaneous power and hand tools
(drills, routers, reamers, end mills,
. gauges, micrcmeters, surface platas,
dial indicataors, etc.) 10,000
$73,600
Stockroom
Initial stocking: electronics components,
glassware supplies, plumbing fittings,
(ells, tees, valves, gauges) electrical
fittings (breakers, switches, relays,
etc.), metal stocks (rod, bars, tubes,
sheets), chemical supplies - $25,000
Instrument Shop (Standards and Test Equipment)
1 potantiometer and ancillary
equipment - Leeds & Northrup
Type K-5 $ 6,000
1 Voltzge calibrator General
Radio 1822 3,300
1 impedance bridge Hewlett
Packard 4280A ' 1,800
1 frequency metar H/P 53144 500
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platinum resistance thermometers
L &N 8160
ice-point thermocouple
- calibrator, Omega TRC
Angstrom pyrheliometer, Eppley
Datapulse Mod 101 pulse generator
RMS voltmeter H/P 3403C
logic troubleshooting Kit
H/P 5011 T
curve tracer Tektronix 576
1 storage oscilloscope + cart
Tektronix 5111
1 oscilloscope + cart Tektronix
5110
1 dual beam oscillascope
Tektronix 5112 ’
1 X-Y recorder H/P 7004 8
Precision resistance, capacitance
and inductance standards
1 Mueller Bridge '
Set of 12 plug-ins for Tektronix
5000 series oscilloscopes

— d —d gl

—b

(f) Air-Water-Matarials and Electrical Laboratory Equipment

Equipment for panel truck:
2 Pyranometers
Pyrhelicmeter
Strip chart recorders
Mountings

Battery bank for electrical lab
4Q heavyduty (80-100 amp-hr.)
(installed on site by staff)

Meters, converters and switch gear
for battery bank (installed on
site by staff)

Test stands for collector test
mounting (fabricated &
installed by staff) materials

Solar hardware for permanent
installation at the Centar
(experimental use only)

Wind SKW
Photovoltaic 5KW (based on
projected price of $2/
peak watt)
Flat plate collectors (10 M2)
(installation by Center staff)
8 ice-point reference junction
and amplifier Omn. Amp 28

1,200
700
4,800
900
3,000

800
6,500

1,700
900

1,600
3,300

4,000
3,000

3,600
$47,600

$ 9,200
4,000
6,000

4,000

8,000

10,000
4,000

12,000
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digital thermocouple metars
Omega 175
digital thermocouple metars -~ _
Omega 2170 1
digital multimeters,
Fluke 8Q24A
digital microvolmeters

3-Keithley 177 1

1 H/P 3463A
signal generators Tektronix

T™ 504
plug-ins for TM504 7
DC Laboratory power supplies

Lambda LP412A 3
oscilloscopes, Tektronix 5110

+ plug-ins (16) 4
X-Y recorders H/P 70158 4

" strip chart recorders, dual

channel H/P7100 28
data loggers, H/P 41 series 16
process controllers

L & N 400 series 10
Flow meters -

1 hot-wire : 3
16 rotameters 8

4 positive displacement : 3

4 turbine 2

1 Doppler 2

4 Venturi 2
stzel tower for instruments (40 ft.) 2

1 recording anemometer ]

1 recording humidity meter i

1 recording barometer 1

1 recording temperature meter 1
pyranometers, Eppley 12
pyrhaeliometers (Eppley NIP)

plus mounts 6
cassette recording modules for the

radiometers above LiCor LI-1776 1
Campbell Scientific CR-27

microloggers 4
paint tester (ASTM specs) 1
Spec¢tropncicmeter (H/P or :

Perkins Eimer) 8
Monochrometer, (UV through IR)

Gaertner 4
optical bench, Oriel 2
retlectcmeter 2
microscope, Bausch & Lomb 1
metallographic microscoge

Bausch & Lomb 1

800
,600
=800

,200
600
700

,200

,000

,700
»,800

,000
,000

,000

Nelo]o
,000
,200
,000
,000
,000
,500
,200
»500
,000
,000
,000

,000
»500
,000
»500
,000
,000
»,0C0
,500
,200

»,200

two
Six
two
six

two
eight
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precision balance, Beckman

pan balance, Mettler

scanning electron microscope

vapor deposition vacuum system for
anti reflecting coating work
(Varian 3118)

6 equipment consoles (assembled by

Center staff)

Start-up supplies (lab tools, small

hardware, meters, variacs, lab

jacks, parts cabinets, guages,

etc.)

(g) Bio Combustion Laboratory

Mechanical Convecticn Qven, Blue M.

1
1 Vacuum drying oven, VWR Scientific
1 Vacuum pump Tor above, Welch

Duo Seal

2 Muffle Furnaces, Thermolyne 1830

1 25 Tonne Laboratory Prass with
6.5 cm Test Cylinder (for
pelletizing), Carver C.

1 Two Jar - Two Tier Jar, Miil and
accaessories (for particle size
reduction)

1 11 kg Top Loading Balance, Mettler
PTIN/SW

1 1.2 kg Top Loading Balance, Mettler

P 1210 .
1 Electronic Analytical Balance
Mettler AC38

1 Particle Size Analyzer consisting of:

Alpine Air-Jdet Sieve A-200

Micro Mesh Sieve Adapter Kit

320 mm Fine Filter Attachment

Alpine High Efficiency Cycione
GAZ-125

Ultrasonic Screen Cleaner
Sonorex RK106

Compiete Set of Stainless Steel

Scrzens (Mesh 10-425 + 5-35 micron)

1 Calorimetar System consisting of:

Adiabatic Oxygen Bomb Calorimeter,

Parr 1241

Master Control unit for above,
Parr 1880

Additional Oxygen Bombs (2),
Parr 1108

Watar Heater, Parr 1541

Water Cooler, Parr 155]

Oxygen Regulator, Parr 1225

1

1,200
400
00,000
40,000

4,000

15,000
$368,500

$

900
700

800
1,300
1,200

1,400
4,500
2,700
3,600
3,500
1,400
1,600
700

5,000

3,600
4,800

1,300
300
600
200

WM

(g) Bio Combustion
Lab and (h) Bio-
chemical lab are
procurement
priority 2.



(h)

R

Ignition Unit, Parr 2901 '
Wet Test Meter, Precision 63126

+ 3 Zone Tube Furnace 1100°c

1

(15cm x 60 cm), Lindburg 55773
Gas Chromatograph - Refinery Gas
Analyzer (Carle Instruments Series S)

Accessories:

Regulators (2), Variflo
Compound Pressure Guage, Heise
CMM 8.5 ,
Tubing and Yalves, Swagelok
Vacuum Pump, Welch Duo Seal 1308-01

Miscellaneous Small Parts (glassware,

laboratory hardware, special
purpose tools, gas cylinders, chart
paper, etc.)

Bio Chemical Laboratory

1
1
1

[aS NS —t ol

—t

Chemical Oxygen Demand Apparatus
(Oceanography International)
Kjeldahl Nitrogen Determination
Apparatus (6 unit)(Labcone)
Turbidimeter (Integrating Sphere)
HF Instruments - CCST-3000
Gas Chromatograph, H/P 5840A
including:
Dual Nitrogen Phosphorus Detector,
OPT 218
FID Jets (2) and Flow Controller,
0PT 037/040
Glass Capillary Inlet System,
OPT 035
Gas Regulators, Variflo
Syringes, Hamilton 700
Low Temperature BQOD Cab1net
Precision 815
Analytical Set (water action) for
alkalinity, chloride, ammonia,
turbidity determinations (Bausch &
Lomb)
Mechaniczi Convection Qven, Blue M.
Vacuum Orying Oven VWR Scientific
Vacuum Pump for above (Welch Duoseal
1308-01
Muffle Furnaces, Thermolyne PA160
Wet Test Meter, Precision Scientific
63115 _
Explosion Proof Refrigerator, Lab-Line
3359

100
1,100

1,500
8,000

400
1,000

1,000
800

7,500

361,500

$ 1,400
4,400
4,500

10,000
5,000
300
2,200
400
200

2,000

1,300
930
700

800
1,300

2,200
1,100



1 Centrifuge [EC/Damon 8196 including: 3,500

8 place rotor for 50 ml tubes. 700

- 4 place rotor for 250 ml tubes 700 -

1 11kg Top Loading Balance, Mettler )
PIIN/SW - 4,500 B

1 1.2 kg Top Loading Balance, Mettler -
P1210 2,700

-1 Electronic Analytical Balance, Mettler

AC88 3,600

1 Microwave Qven 400

1 Incubator 1,500

1 Autoclave Im x 1.3m x 2m, Aminco 7,000

1 Microscope, Bausch & Lomb 2,000

1 Coulter Counter 4,000

3 14 liter Fermenters 1,500

1 Floor Mounted Top Loading Centrifuge 6,000

1 Floor Mounted Flask Shaker 4,000

~Miscellaneous Small Parts (glassware,
laboratory hardware, gas cylinders,
etc.) 12,500

$93,300
. $§757.100

at 3.74 dirhams per dollar = 2,832,000 d

" (#000)

Development laboratory equipment T ;.
Purchase cost 757,000
Shipping i 65,000
Installation ° 10,000
Contingency (10%) 83,000
TOTAL 915,000
Solar collection devices 150,000

Total equipment 1,065,000
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ANNEX 6

MISSION DIRECTOR'S DETERMINATION TO WAIVE HOST COUNTRY CONTRACTING -

Wy o

b ot

For Phase II of this Renewable Energy Development Project, we

have carefully reviewed the factors affecting the procurement

of commodities and technical assistance. Consistent with our
determination of December 14, 1979 (Annex I to Phase I Project
Paper), we have determined that the host country has the capacity .
to contract for the technical assistance element of the Project.
Nevertheless, in order to (i) prepare certain pilot project ~
designs and equipment specifications and (ii) deliver commodities
in country when the technical assistance team arrives so as to
maintain the momentum of the Project, I have decided to waive

the presumption in favor of host country contracting, as described
in Policy Determination 68, with certain respect to (i) services
to be obtained under IQC and RSSA and (ii) commodities required
for the project. I have also taken into consideration the fact
that the Ministry of Energy and Mines has limited experience

with intermational contracting.

<

Harold S. Fleming
Director

‘-:Z/:m /&L,
[l

Date



Annex 6 b

f CERTIFICATION PURSUANT TO SECTION 61l (e) OF -
- THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

W

..I, Barold s. Fleming, Director, the principél officer of the
Agency for International Development in Morocco, having taken
into account, among other things, the maintenance and utiliza-
tion of projects in Morocco pfeviously financed or assisted

by the United States, do hereby certify that in my judgment
Morocco has both the financial and human resources capabilities
to effectively maintain and utilize the project, which consists
of, inter alia: (a) the Center for the Development of Renewable
Energy and (b) pilot activities in biomass, small hydroelectric,
solar and wind energies. This judgment is based upon considera-

tions discussed in the Project Paper to which this certification

Harold S. Fleming E
Director

’///13/‘81
T

is attached. -

Date



Annex 7 Revised

Covenants and Conditions Precadent

The project consists of several separate components which may proceed at dif-
ferent speeds of implementation. Conditions precedent to disbursement of funds
for all purposes except training will therefore be linked (except for the con-
dition set forth in Section 4.1 below) to specific project elements as stated
in the following text, which is numbered as it appears in the draft Project
Amendment (Annex 9 Revised).

Section 4.1 Specimen Signatures

Prior to any disbursement of funds or to the issuance of any documents
pursuant to which funds may be disbursed under the Project Agreement,
the Government of Morocco will, except as the Parties may other agree’
in writing, furnish to AID, in form.and substance satisfactory to AID,
a statement of the names of the persons holding or acting in the office
of the Grantee specified in Section 8.2, and of any additional repre-
sentatives, together with a specimen signature of each person speci-
fied in such a statement.

Section 4.2 The Center for Renewable Energy Develooment (CDER)

a. Prior to the first disbursement of funds, or the issuance of
documentation pursuant to which funds may be disbursed under the
Project Agreement to finance commodities or technical assistance

for the CDER, the Government of Morocco shall provide to AID
evidence, in form and substance acceptable to AID, that:

1. Establishment of the CDER has been officially approved by both
the Conseil du Gouvernment and the Conseil des Ministres; and

2. Any and all Tand required for the CDER has been acquired by the
Government of Morocco and will be made available for the Project;
and : '

3. A staffing plan, acceptable to AID, which indicates aAtime-phased
sequence for recruitment and training, has been prepared; and

4, Funds required to staff, operate and maintain the CDER have been
budgeted and will be made available by the Government of Morocco
on a timely basis. '

b. Prior to any disbursement of funds, or the issuance of documenta-
tion pursuant to which funds may be disbursed under the Project
Agreement to finance commodities or technical zssistance for the
CDER on ¢r after July 1, 1982, the Government of Morocco shall
provide to AID evidence, in form and substance acceptable to AID,
that the CDER has been officially established and/or ratified by
act of Parliament and constitutes a legally recognized de jure
entity under the laws of the Kingdom of Morocco.



Section 4.3;

Pilot Projects

d.

Pilot Projects for Small Hydroelectric Power
Generation.

Prior to any disbursement of funds or to the
issuance of any documents pursuant to which funds
may be disbursed under the Project Agreement to
finance pilot projects for small hydroelectric
power generation, the Government of Morocco shall
provide to A.I.D. in form and substance satis-

factory to A.I.D.:

1. . Evidence that designatidn has been made of:

(a) The organizations responsible for the
" construction of the pilot generating
plants, related canals, distribution
systems, access roads and other civil
works; and

(b) The organizations responsible for
maintenance of pilot facilities. .

2. Evidence of a developed plan bf action which

includes:

(a) A description of the responsibilities
and authorities for each organization
designated above, together with a
statement of how these organizations
will perform their responsibilities; and

(b) Identification of the beneficiaries of
the pilot projects, and establishment of
the governing criteria- for the rate
structure which will encourage maximum
productive use of available electricity.

3. Evidence that the funds necessary to finance
the dirham costs required for the con-
struction, operation and maintenance of the
pilot projects as set forth in the plan of
action have been budgeted by the Government
and/or the local authorities and will be
available for project implementation on a
timely basis.

4. Evidence that the land required for the pilot
projects and related facilities (canals,
including inter alia access roads, and
distribution systems) is available for the
projects.




-3-

Pilot Projects for Solar, Wind, Biomass and Other
Forms of Renewable Energy

Prior to any disbursement of funds or to the
issuance of any documents pursuant to which funds
may be disbursed under the Project Agreement to
finance pilot projects for solar, wind, biomass or
other forms of renewable energy, the Government of
Morocco shall provide to A.I.D. in form and sub-
stance satisfactory to A.I.D.:

1. Evidence that designation has been made of:

(a) The organizations responsible for the
construction of the pilot facilities;

(b) The organizations responsible for the
maintenance of the pilot facilities.

2. Evidence of a developed plan of action which
includes:

(a) A description of the responsibilities
and authorities for each organization
designated above, together with a
statement of how these organizations
will perform their responsibilities; and

(b) Identification of the beneficiaries of
the pilot projects, the work which they
will undertake and the costs which they
will incur in connection with the pilot
projects; and

(c) A description of the responsibilities of
whatever governmental or private en-
tities will participate actively in the
implementation of the pilot projects.

3. Evidence that the funds necessary to finance
the dirham costs required for the con-
struction, operation and maintenance of the
pilot projects as set forth in the plan of
action have been budgeted and will be avail-
able on a timely basis.

4, Evidence that land and related facilities
required for the pilot projects is available.



Section 4.4:

Pilot Project Fund and Small Project fund

Prior to any disbursement of funds or to the issuance of
any documents pursuant to which funds may be disbursed
under the Project Agreement to finance activities under
the Pilot Project Fund or the Small Project Fund,

the Government of Morocco shall, furnish to A.I.D., in

form and substance acceptable to it, evidence of the
selection criteria to be employed for the projects, the
administrative arrangements and procedures by ehich

project selection will be made, and the accounting
arrangements which will be used for financing the projects.

Article 5: Special Covenant
Section 5.1:

Project Evaluation

The Government of Morocco shall agree to cooperate with USAID in
carrying out a program of periodic evaluation of the degree to which
this project has attained its planned objectives. The pilot and '
demonstration activities will be evaluated with a view toward assess-
ing their impact and the prospects for future replication of the
technologies tested.



ANNEX_& | - 8-1
_ August 6; 1981
ACTION MEMORANDUM FOk THE ASSISTANT MINISTRATOR, NE
From: NE/TECH, Lewis P: Reade gagkgi_
Subject: Authorizafion of Renewablé Energy Dévelopment ’
Project (0159) for Morocco .

Problem: Your authorization 1is requested for the Mordtco Renew-
able Energy Development Project (608-1059). The grant for Life
of Project Funding is $6,700,000.

Discussion: Your approval is requested for authorization of Phase II
of the Renewable Energy Development project (608-0159) in Morocco.
A Project Paper for Phase I of this project was authorized February
20, 1980 for $600,000 of FY 1980 funding under the Selected Devel-:

opment Act1v1t1es (Sec. 106) account.

Feasibility studies and preliminary design activities were carried
out under Phase I during 1980-1981, resulting in the present Project
Paper Amendment which amplifies, modifies and refines the material
previously presented in the Phase I Project Paper. Life of project
funding is requested in the amount of $6,700,000 to finance the '
establishment of a Center for Renewable Energy Development (CDER)

in Marrakech, training of its staff and development of its action
program by a U.S. technical assistance contractor, and implementation
of related pilot projects to test exploitation of small hydro, solar,
wind and biomass energy resources. The project is designed for
institution building and effective transfer of U.S. technology.
Equipment for the Center and pilot projects totalling $2,455,000
will consist mainly of off-the-shelf items. Peace Corps volunteers
'will assist in the implementation of selected pilot projects,
particularly small-scale farm and village-sized activities

financed through a Small Project Fund.

The Moroccan Ministry of Energy and Mines will finance $5,550,000,
"equivalent to 45 percent of the $12,250,000 life of project cost.
During the 1981-1985 Five Year Plan, the GOM plans §$31.8 million
for renewahle "energy development activities.

The Project Review Committee met May 28, 1981 and the Near East

Advisory Committee reviewed the project June 4, 1981. The project
was approved subject to the reservations set forth below. The Project
Paper Amendment has in consequence been revised as noted.

1. USAID project management interventions should be simplified and
reduced, particularly as regards the administration of the Pilot
Project Fund and the Small Project Fund and in the Procurement of
commodities.

a. To simplify and reduce USAID involvement in project implementation:
--Projects financed under the Pilot Project Fund will be approved
by the USAID Director, but will to the extent possible be clustered
and developed.as part of integrated programs.

--Grants under the Small PrOJect Fund will be made by a PrOJect
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Selection Committee on which the U.S. technical assistance
contractor, resident at the Center for Renewable Energy
Development, will be represented. The center will submit
quarterly reports to USAID on the activities and awards of the
Small Project Fund.

b: To lighten USAID's burden, most commodity procurement will

be handled by the U.S. technical assistance contractor, whose
field staff is to arrive in Morocco in February 1982. However,

to ensure that contract staff have certain essential materials

to work with upon their arrival, two exception will be permitted:
--(1) USAID will procure equlpment for the small hydro pilot projects
amounting to approx1mate1y $475,000 in order to permit its arrival
and installation in the summer of 1982, thus avoiding the loss of
one construction season; and (2) USAID will procure equipment and
materials amounting to approximately $100,000, determined by USAID
to be critical for timely and efficient prOJect implementation
during the first six months of the contractor's residence in -
Morocco. These consist primarily of items required to initiate

~a solar and wind measurement program, a prerequisite for further
action on solar and wind energy activities. (See Annex 5 pages 5-3
through 5-7 for items marked procurement priority .1).

As specifications and procurement documents will be prepared in
‘both cases by outside staff (NRECA for the small hydro and SERI -
for CDER equipment) USAID's workload will be reduced to easily
- manageable dimensions.

2. Guidelines should be provided to the U.S. technical assistance
contractor and to CDER from which to develop selection criteria
for activities financed under the Small Project Fund and the

Pilot Project Fund.

The Project Agreement (Section 4.4) now contains guidelines from

which project selection criteria for both funds are to be

. developed. See also Section III.B.7 and 8 of the PrOJect Paper
which discuss the two Funds

3. U.S. technical assistance coﬁtract staff will at first consist
of two experts(a planning person and a technical person) resident

at CDER and supplemented by short-term specialized consultants.

The precise needs for the contract staff may evolve as CDER develops,
and consequently, the contractor's role should be permltted to
change over time.

The evaluation Plan (Section VI) provides for an examination of the
evolving role of the contractor, so as to determine possible changes
in the requirements for long-term re51dent adv1sors as well as

short term consultants.

4. The Ministry of Energy and Mines should be encouraged to move
vigorously to recruit and train staff for the Center. _
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The Project Agreement (Annex 9) preamble confirms the GOM's
intention to develop and strengthen the institutional and staff
capacity of CDER as rapidly-and effectively as possible. The
Project Agreement provides in a condition precedent (Section
4.2a.3) that the GOM will prepare a staffing plan 1nd1cat1ng

a time- phased sequence for recruitment and tra1n1ng

5., A waiver is requested to permlt inclusion of costs in
proposals for the long-term technical assistance contract.

Moroccan law requires that proposals for contracts with the
Government of Morocco contain cost estimates. Despite discussions
by USAID personnel and the RLA with the GOM concerning the Agency
requirement for the exclusion of estimated budgets in technical
proposals for host country contracts (Handbook II, Chapter 1,2,3),
the Government of Morocco has taken a firm position that

proposing firms must submit estimated budgets as part of their
technical proposals and that such information will be taken into
account during the selection process. GOM procurement laws, which
the RLA has reviewed, provide for selection of a firm performing
professional services to be made both on the basis of cost as well
as -technical considerations.

You.have.the authority to grant this exception per Delegation'
of Authority No. 38 and consistent with Section 2.3 of Handbook II,
Chapter 1. ' -

AA/NE has recently approved the inclusion of price in technical

.. serviceés proposals for the Range Management Improvement project

(608-0145), among others, essentially for the reasons described.

The attached Pro;ect Authorization Amendment No.1l prov1des for
inclusion of a cost proposal.

6. Arrangements should be made to strengthen coordination among
the multiple energy activites\

The legal establishment of CDER by the Parliament will consider-
ably strengthen CDER's authority and capability to coordinate
renewable energy development activities with the Moroccan Govern-
ment and in the private sector. The Council of Ministries, chaired
by King Hassan II, approved the establishment of CDER in May 1980.
Parliamentary approval is a condition precedent to disbursement of
funds after July 1, 1982. (See Section IV A and Annex 7 of the PP. )

Coordination of CDER activities with other AID-financed activities
in Energy Policy and Planning and Conventional Energy Technical .
Assistance will be ensured by the resident team leaders for these
projects constituting a steering committee, chaired by the USAID
energy project manager, who will oversee and coordinate all AID
energy activities in Morocco. (See Section IV B of the PP.)
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The NEAC concluded that the entire project is technically,
financially and socially feasible and that planning is
sufficiently developed for implementation - of Phase II to
begin. All significant issues have been identified and dealt.
with as described -above and in Section V of the Project Paper
All statutory criteria have been met, and Congressional
notification has expired. There are no current human rights
issues under Section 116 of the Foreign Assistance Act which
would preclude provision of this assistance to Morocco.

FY 1981 Funds of $1,494,000 for Phase IT of this project have
been allotted to USAID/Rabat. :

‘Recommendation: That you. indicate your approval of this PrOJect
Paper Amendment by signing the attached PrOJect ‘Authorization: .
Amendment. , :

- Clearance: :
NE/TECH/HRST, Barry Heyman_ D Wi\
NE/PD, Selig A. Taubenblatt__— & & |A\Fl

. NE/NENA/TM, James R. Ph1ppa?EE§§23:: a
GC/NE, Judd Kessler Crpl. 77

NE/DP, Bradshaw Langmaid - |
DAA/NE, Alfred D, White i
Drafted by:NE/TECH/HRST, George f: 7/16/81 Ext. 28164




UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY
AGENCY FOR INTERNATIONAL DEVELOPMENT

8-5

WASHINGTON B C 20523

ASSISTANT
ADMINISTRATOR
AMENDMENT
TO
PROJECT AUTHORIZATION

Name of Country: Morocco Name of Project: Renewable Energy

Development

Number of Projecﬁ: 608-0159

1. Pursuant to Section 106 of the Foreign Assistance Act of 1961, as
amended (FAA), the Rénewable Energy Development Project for Morocco
was approved by the Assistant Administrator, Bureau for Near East, on
February 20, 1980, for total authorized funding of $600,000. That
authorization, pursuant to Section 103 of the FAA, is hereby amended
by adding $6,100,000 in grant funds over a five-year period from the
date of this authorization amendment for total authorized project
funding of Six Million Seven Hundred Thousand United States Dollars -
($6,700,000) subject to the availability of funds in accordance with
the A.I.D. OYB/allotment process, to help in flnan01ng foreign
exchange costs for the Project,

2. The Project Authorization is further amended by substituting the
following provisions for corresponding numbered paragraphs thereof:

Paragraph 2: "The Project consists of the development of a
program for the exploitation of energy resources, particularly
renewable resources, in Morocco. Such program includes com-
modities and technical assistance for the Center for Renewable
‘Energy Development (CDER) and other commodities and technlcal
assistance for renewable experiments in Morocco."

Paragraph 3.a: "Goods and services, except for ocean shipping,
financed by A.I.D. under the Project, shall have their source
and origin in the United States or Morocco, 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 only on flag vessels of the
United States."”

3. The Project Authorization is further amended by adding the
following conditions precedent to disbursement of funds authorized by
this amendment:

A. Specimen Signatures

Prior to any disbursement of funds or to the issuance of
any documents pursuant to which funds may be disbursed
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under the Project Agreement, the Government of Morocco
w1ll, except as the Parties may other agree in writing,
‘furnish to A.I.D., in form and substance satisfactory to
A.I.D., a statement of the names of the persons holding
or acting in the office of the Grantee specified in
Section 8.2, and of any additional representatives,
together with a specimen signature of each person speci-
fied in such statement.

The Center for Renewable Energy Development (CDER)

a.

Prior to the first disbursement of funds, or the
issuance of documentation pursuant to which funds
may be disbursed under the Project Agreement to
finance commodities or technical assistance for the
CDER, the Government of Morocco shall provide to
A.I.D. evidence, in form and substance acceptable
to A.I.D., that:

1. Establishment of the CDER has been officially
approved by both the Conseil du Gouverment and
the Couseil des Ministres; and

2. Any and all land required for the CDER has been
acquired by the Government of Morocco and will
be made available for the Project: and

3. A staffing plan, acceptable to A.I.D., which
indicates a time-phased sequence for recruit-
ment and training, has been prepared; and

4. Funds required to staff, operate and maintain
the CDER have been budgeted and will be made
available by the Government of Morocco on a
timely basis.

Prior to any disbursement of funds, or the issuance
of documentation pursuant to which funds may. be
disbursed under the Project Agreement to finance
commodities or technical assistance for the CDER on
or after July 1, 1982, the Government of Morocco
shall provide to A.I.D. evidence, in form and

substance acceptable to A.I.D., that the CDER has-

been officially established and/or ratified by act
of Parliament and constitutes a legally recognized
de jure entity under the laws of the Kingdom of
Morocco.




C. Pilot Projects

Y- N

Pilot Projects for Small Hydroelectric Power
Generation

Prior to any disbursement of funds or to the
issuance of any documents pursuant to which funds
may be disbursed under the Project Agreement to
finance pilot projects for small hydroelectric.
power generation, the Government of Morocco shall
provide to A.I.D. in form and substance satis-
factory to A.I.D.: -

1. Evidence that designation has been made of: .

(a) The organizations responsible for the
construction of the pilot generating
plants, related canals, distribution
systems, access roads and other c1v1l
works; and

(b) . The organizations responsible for
maintenance of pilot facilities.

2. Evidence of a developed plan of action which
includes:

(a) A description of the responsibilities
and authorities for each organization
designated above, together with a
statement of how these organizations
will perform their responsibilities; and

(b) Identification of the beneficiaries of
the pilot projects, and establishment of
the governing criteria for the rate
structure which will encourage maximum
productive use of available electricity.

3. Evidence that the funds necessary to finance
the dirham costs required for the con-
struction, operation and maintenance of the
pilot projects as set forth in the plan of
action have been budgeted by the Government
and/or the local authorities and will be
available for prOJect implementation on a
timely basis.

4. Evidence that the land required for the pilot
projects and related facilities (canals,
including inter alia access roads, and
distribution systems) is avallable for the
/prOJects.




Pilot Projects for Solar, Wind, Biomass and Other
Forms of Renewable Energy

Prior to any disbursement of funds or to the
issuance of any documents pursuant to which funds
may be disbursed under the Project Agreement to
finance pilot projects for solar, wind, biomass or
other forms of renewable energy, the Government of
Morocco shall provide to A.I.D. in form and sub-
stance satisfactory to A,.I.D.:

1. Evidence that designation has been made of:

(a) The organizations responsible for the
construction of the pilot facilities;

(b) The organizations responsible for the
maintenance of the pilot facilities.

2. Evidence of a developed plan of action which
includes:

(a) A description of the responsibilities
and authorities for each organization
designated above, together with a
statement of how these organizations
will perform their responsibilities; and

(b) Identification of the beneficiaries of
the pilot projects, the work which they
will undertake and the costs which they
will incur in connection with the pilot
projects; and

(c) A description of the responsibilities of
whatever governmental or private en=-
tities will participate actively in the
implementation of the pilot projects.

3. Evidence that the funds necessary to finance
the dirham costs required for the con-
struction, operation and maintenance of the
pilot projects as set forth in the plan of
action have been budgeted and will be avail~-
able on a timely basis.

4. Evidence that land and related facilities
required for the pilot projects is available.



5

' 8 -9
D. Pilot Project Fund and Small Project fund

Prior to any disbursement of funds or to the issuance of
any documents pursuant to which funds may be disbursed
under the Project Agreement to finance activities under
the Pilot Project Fund or the Small Project Fund,

the Government of Morocco shall, furnish to A,I.D., in
form and substance acceptable to it, evidence of the
selection criteria to be employed for the projects, the
administrative arrangements and procedures by which
project selection will be made, and the accounting
arrangements which will be used for financing the pro-
jects.

4, The Project Authorlzatlon is further amended by adding the
follow1rg special covenant-

ruject Evaluation

'The Government of Mofocco shall agree to cooperate with USAID in

carrying out a program of periodic evaluation of the degree to which
this project has attained its planned objectives. The pilot and
demonstration activities will be evaluated with a view toward assess-
ing their impact and the prospects for future replication of the
technologies tested

5. Section 612 (b) Determination

I hereby determine in accordance with Section 612 (b) of the Foreign
Assistance Act of 1961, as amended: (1) the expenditure of United
States Dollars for the procurement of goods and services in Morocco,
as authorized above, is required to fulfill the purposes of this
Project; (2) the purpose of this Project cannot be met effectively
through the expenditure of United States-owned local currencies for
such procurement; and (3) the administrative official approving local
cost vouchers may use this determination as the basis for this
certification as required by Section 612 (b) of the Act.

6. Cost Proposal

Pursuant to A.I.D. Delegation of Authority No. 38 and consistent with
Section 2.3 of Handbook 11, Chapter 1, I hereby authorize an excep-
tion to the contracting policy expressed in Handbook 11, Chapter 1,
Section 2.3, to permit the inclusion of a price element in proposals
for host country contracts for executing the long-term assistance
financed under the Project.

Except as hereby amended, the authorization cited above remains in
full force and effect.

b

Gt sl

W Wntoinette Ford &%
Assistant Administrator

Bureau for Near East

AUG 13 198 -
Date "=




Annex 9
F

Project Agreement Amendment (Draft)

First Amendment Dated ' to the Project Grant Agreement dated

April 22, 1980

("The Agreement")

Between

The Kingdom of Morocco, acting through the Ministry of Enérgy and Mines (Grantee")
And |

The United States of America, acting through the Agency for International
Development ("A.I.D.")- |

WHEREAS, A.I.D. is agreeable to providihg an additional -increment of funding for
the Project and | '

WHEREAS, the parties confirm their;mutua] commitment to the project described

in Section 2.1 which has been initiated in Phase I and is to be expanded in
Phase II and | |

WHEREAS, the Grantee confirms its intention to develop and strengthen the insti-
tutional and staff capacity of the Center for Renewable EZnergy Development as
rapidly and effectively as possible; and

WHEREAS, A.1.D. financing in the amount of $6,700,000 is planned over the 1ife
of the broject, subject to funds being mﬁde available by the Congress, and the
mutual agreement of the Parties to proceéd,

NCW THEREFORE, the Parties hereto agree as follows:

I. Article 2 is amended by adding Section 2.3 as follows:

Section 2.3 - Incremental Nature of the Project
"a. AID's contribution toc the Project will be provided in increments, the
initial one being made évailab]e in accordance with Section 3.1 of this Agree-
ment. Subsequent increments will be subject to availability of funds to AID

for this purpose, and to the mutual agreement of the Parties, at the time of
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each subsequent increment, to proceed.

b.  Within the overall Project Assistance Completion date stated in this Agree-
ment, AID, based upon consultation witﬁ tﬁe Grantee, may specify in Project
Implementation Letters appropriate time periods for the utilization of funds
granted by AID under an individual increment of éssistance.

2. Section 3.1 - the Grant is amended to read.as follows:

To ;ssisf the Grantee to meet the costs of carrying out the Project, AID,
pursuant to the Foreign Assisténce Act of 1961, as amended, agrees to grant
the Grantee under the Terms of this Agreement not to exceed Two million one
hundred thousand United States dollars ($2,100,00) ("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 Project.

3. Section 3.3 - Project Assistancé Completion Date is amended by deleting
"September 30, 1980" énd substituting "September 30, 1986" in lieu thereof.
4. Article 4 - Conditions Precedent to Disbursement - is amended by adding

Sections 4.2, 4.3 and 4.4 as follows:

Section 4.2 The Center for Renewable Energy Development (CDER)

a. Prior te the first disbursement of funds, or the issuance of
documentation pursuant to which funds may be disbursed unqer the
Project Agreement to finance commodities or technical assistance

for the CDER, the Government of Morocco shall provide to AID
evidence, in form and substance acceptable to AID, that:

1. Establishment of the CDER has been officially approved by both
the Conseil du Gouvernment and the Conseil des Ministres; and

2. Any and all land required for the COER has been acquired by the
Government of Morocco and will be made available for the Project;

and

3. A staffing plan, acceptable to AID, which indicates a time-phased
sequence for recruitment and training, has been prepared; and

4. Funds required to staff, operate and maintain the CDER have been
budgeted and will be made available by the Government of Morocco
on a timely basis.



b. “Prior to any disbursement of funds, or the issuance of documenta-
tion pursuant to which funds may be disbursed under the Project
Agreement to finance commodities or technical assistance for the
CDER on or after July 1, 1982, the Government of Morocco shall
provide to AID evidence, in form and substance acceptable to AID,
that the CDER has been officially established and/or ratified by
act of Parliament and constitutes a legally recognized de jure
entity under the laws of the Kingdom of Morocco.

Section 4.3 Pilot Projects

a. Pilot Projects for Small Hydroelectric Power Generation

Prior to any disbursement of funds or to the issuance of any documents pursuant
to which funds may be disbursed under the Project Agreement to finance pilot
projects for small hydroelectric power generation, the Government of Morocco
shall provide to AID in form and substance satisfactory to AID:

1. A plan of action that:

(a) Designates the organ1zations responsible for the construc-

/ tion of the pilot generating plants, related canals, dis-
tribution systems, access roads and other civil works; and
describes clearly their responsibilities within this project;
and

(b) Designates the organizations responsible for maintenance of
pilot facilities; describes how it is to be done, and de-
scribes clearly their responsibilities within this project;
and

(¢) ldentifies the beneficiaries of the pilot projects and
establishes the governing criteria for the rate structure
which will encourage maximum productive use of available
electricity.

2. Evidence that the funds necessary to finance the dirham costs
required for the construction, operation and maintenance of the
pilot projects as set forth in the plan of action have been

budgeted by the Government and/or the local authorities and will be
available for project implementation on a timely basis.

3. Evidence that the land required for the pilot projects and related
facilities (canals, access roads, distribution systems, etc.) is
available for the projects. :

b. Pilot Projects for Solar Wind, Biomass and Other Forms of Renewable Energy

Prior to any disbursement of funds or to the issuance of any documents pursuant
to which funds may be disbursed under the Project Agreement to finance pilot
projects for solar, wind, biomass or other forms of renewable energy, the
Government of Morocco sha11 provide to AID in form and substance satisfactory
to AID:



1. A plan of action that:

a. Designates the organizations responsible for the construction of
the pilot facilities and describes clearly their responsibilities
within this project; and

b. Designates the organizations responsible for the maintenance of
the pilot facilities describes how it is to be done, and describes
clearly their responsibilities within this project; and

c. Identifies the beneficiaries of the pilot projects, the work which
they will undertake and the costs which they will incur in con-
nection with the pilot projects; and

d. Describes clearly the responsibilities of whatever governmental
or private entities will participate actively in the implementa- -
tion of the pilot projects.

2. Evidence that the funds necessary to finance the dirham costs required
~for the construction, operation and maintenance of the pilot projects
as set forth in the plan of action have been budgeted and will be
.available on a timely basis.

3. Evidence that land and related faciltities required for the pilot
projects is available.

Section 4.4 Pilot Project Fund and Small Project Fund

Prior to any disbursement of funds or to the issuance of any documents pursuant
to which funds may be disbursed under the Project Agreement to finance activi-
ties under the Pilot Project Fund or the Small Project Fund the Government of
Morocco shal except as the parties may otherwise agree in writing, furnish to
AID, in addition to the applicable items set forth in Section 4.3 -evidence in
form and acceptable to AID, of the selection criteria to be employed for the
projects, the administrative arrangements and procedures by which project
selection will be made, and the accounting arrangements which will be used for
financing the projects.

Selection criteria will be based on economic, financial and technical feasibility
and social and environmental impact. ;e

5. Sections 4.2 - Notificaiion - {s renumbered Section 4.5

6. Section 4.3 -.Termina1 Date for Conditions Precedent - is renumbered

Section 4.6 and amended as follows
If the conditions specified in Sections 4.1 through 4.5 have.not been met
within S0 days from the date of this Amendment, or such later date as A.I.D.
may agree to in writing, A.I1.D., at its option, may terminate this Agreement

by written notice to the Grantee.
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7. Article 6: Foreign Exchange Costs is amended by changing its title. from
"Foreign Costs" to "Procurement Source" to reade as follows:
ARTICLE 6: Procurement Source ' i‘
- ' =&
Section 6.1: Foreign Exchange Costs -3

-

Disbursement pursuant to Section 7.] will be used exclusively to
finance the costs of goods and services raquired for the Project
having their source and origin in the United States and Selected Free
World Countries (Codes 000 and 941 of the A.I.D. Geographic Code
Book as in effect at the time orders are placed or contracts entered
into for such goods and services ("Foreign Exchange Cbscs")), except
as A.1.D. may otherwise agree in writing, and except as provided in

_the Project Grant Standard Provisions Annex, Sectiom C.1 (b) with
respect to marime insurance. Oce#n Transportation costs will be
financed under the Grant only on vessels undef flag registry of the
United Stageé or Morocco, except as A.I.D. may otherwise agree in
writing. If A.I.D. determines either that there are no vessels under
flag registry of Morocco genmerally available for ocean t;Qﬁsportation
or that Morocco has no access to U.S. flag service, A.I.D. in a Project
Implementation Letter may agree to finance uhdeg the Grant ocean
transportation costs om vessels flag registry of ;ny country included
in A.I.D. Geographic Code Book 941. |

Section 6.2: Local Currency Costs:

Disbursement pursuant to Section 7.2 will be used exclusively to

= finance the cost of goods and services required for the Project -

- haying their source and, except as A.I.D. may otherwise agree in



e, o
writing, their origin in Morocco ("Local Currency Costs").

8. Article 7: Disbursement is amended by renumbering Section '?:
7.2 - Other Forms of Disbursement as Section 7.3 and inserting a
new Section 7.2 - as follows:

Section 7.2 - Disbursement of Local Currency Costs

a. After satisfaction of conditions precadent, the Grantee may
obtain disburseﬁents of funds under the Grant for Local Currency
Costs required for the Project in accordance. with ﬁhe terms pf this
Agreement, by suﬁmitting to AID, with necessary suﬁporting documen-
tation as prescribed in Proiect Implementation Letters, request to
finance such costs.

b. The local currency needed for such disbursement may be ob-
tained by AID from local currency already owned by the United States
Government. The United States dollar equivalent. of the local cur-
rency made available hereunder will be the amount of United States
dollars required by.I.D. to obtain the local currency.

9. Articlé 7 i3 furcther amended by adding Sectiom 7,4 - Rate
of Exchange which reads as follow:

Except as may be specifically provided under Section 7.2, if
funds provided under the Grant Sre ;ntroduced into Morocco byfA.I.D.
or dany public or private agency for purposed of carrying out ob=
Iigations of A.I.D. hereundér, the Grantee will mske such arrangements_

as may be necessary so that such funds may be converted into cur-
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rency of Morocco at the highest rate of exchange which, at the
“ time the conversion is made, is not unlawful in Morocco. “a
10. Section 5.1 = Project Evaluation - is amended as follows: .
The Government of Morocco shall, ip addition, covenant to -
cooperate with U.S.A.I.D. in carrying out a program of periodic
evaluation of the degree to which this project has attained its
planned objectives, The pilot and demonstration activities will

be evaluated with a2 view to assessing their impact and the prospects

for future replication of the technologies tested.
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INITIAL ENVIRONMENTAL EXAMINATION

- -t
Projected Location: Morocco .
Project Title: , Renewable Energy Development II
Funding: FY 80 through FY 84, Life of Project

Funding by USAID is US$6,700,000
Life of Project: Four Years
IEE Prepared by: - J. A. Sieeper, Environméental Officer,
USAID/Rabat
Date: April 20, 1981

Environmental Action Recommended: The proposed project will not have an
adverse effect upon the environment. Therefore, a Negative Determination

is recommended, with the proviso that certain considerations be incorporated
into final project design and implementation (see para C5). As described

in this annex and throughout the narrative of this PP, the proposed project
is essentially a research project under which pilot demonstrations of

small scale hydro power, wind and solar power and biomass conversion

will be set up.

Concurrence:

;”‘——_-’-
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~

A. —Description of Project. )

Under the proposed project, a Center for Renewable Energy Development _ - Y
will be constructed and run in Marrakech by the Ministry of Energy o
and Mines. AID will provide technical assistance, participant training

and commodities to assist the Center in developing a pilot research

and demonstration program for commercially viable uses of renewable
energy. Pilot projects.will be undertaken in small scale hydro power
systems (3 pilot sites); wind powered pumping of potable and irrigation
water (2 sites). biomass conversion; solar powered pumping of potable
irrigation water; and other applications of solar energy.

B. Center for Renewable Energy Development

Under the proposed project, the actual facility to house the Center for
Renewable Energy Development will be constructed, as well as support
buildings, site support areas (eg. solar arrays) and personnel housing.
The Center and support housing will be located on 4.68 hectares of
relatively level land with available water, electric power, transportation
and municipal sewer services. Property ownership of the site is currently
being transferred from the Ministry of Islamic Affairs to the Ministry of
Energy and Mines.

Minimum negative environmmental impact by the proposed Center is foreseen.
There will be no direct econowmic or residential dislocation or disruption
due to construction or subsequent operations.

No significant effects are anticipated for the small business and local
people now found immediately adjacent to the site. It is expected that

some residents will derive direct and long term economic benefits from

the Center through employment during construction -and operation. The Center
will generate new employment opportunities for service personnel.

No high noise level experimental equipment will be used in the laboratories.
The total number of Center employees will be modest (50-100 maximum at some
future date) and will not create any local traffic problems. The architec—
tural style of the Center's villas is in keeping with Moroccan traditionm,
and is expected to blend in with the nearby campus of the School of Mines
and other adjacent buildings. The building to house the Center will be a
model of energy-efficient design.

C. Small Scale Pilot Hydro Power Generation Systems

1. -Introduction. Field visits were made to ten prospective sites (villages)
in rural Morocco where the installation of small scale hydro systems is -
feasible. Sites were ranked according to the following criteria: hydrology;
locations for intake structures, penstocks, storage reservoirs (if any),
powerhouses, and other civil works; available head; water availability,
adequacy and reliability; engineering and cost considerations; geographic
distribution (to meet pilot demonstration objectives); sociceconomic
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conditions; and the potential for significant environmental impact.
The three villages ranked the highest and consequently chosen

for pilot systems were: 1) Msemrir (200 households), located

in Quarzazate Province on the southern slope of the central

High Atlas along the Assin-Imedrhas River; 2) Tabant-Ait-Imi

(182 households), located in Azilal Province on the northern

slope of the central High Atlas along the Bou-Wgammez River;

and 3) Arhbalou-n-Kerdouss (178 households) located in Errachidia
Province on the southern slope of the central High Atlas.

cngn

The economies of all three villages are based to varying degrees
upon a mixture of semi-pastoralist herding of sheep and goats
and rainfed cereal cultivation, supplemented by intensive
irrigated vegetable production with some doubled-cropped grains
and forages. There is no indication that an inequitable financial
burden will be placed upon users of the proposed pilot systems
in any of the three villages. Local economies have been judged
sufficient to both absorb the costs of electrification and
support modest investments in electrical applications which
should contribute to broadening the local economic base. In

all three villages, social attitudes towards the proposed pilot
systems are quite favorable. The present system of irrigation
management, by mayor's office (caidat) functions well in all
three villages and is a good indication of local abilities to
organize and manage effectively. Operation, maintenance and
technical expertise will be provided by the ONE (Natiomal

- 0ffice of Electrification).

The site at Msemrir will improve and upgrade an existing diversion
structure currently used for irrigation from the Assin-Imedrhas
River to a produce approximately 125 KW of power. At the Tabant-Ait-
Imi and Arhbalou sites, spring sources adjacent to the villages
already used for irrigation will be developed to provide 100 and
120-250 KW respectively. '

The proposed sites will not require relocation of any housing or
other existing structures and is not expected to have any negative
impact on downstream users below the systems. Erosion control
measures during construction will be used in all areas of ground
disturbance and should minimize the degree of soil loss. These
measures may include scheduling construction during the dry
seasons, seeding or revegetation mulching, avoidance of excessive
slopes and terracing. To date, there is no evidence of critical
habitat, rare or endangered species occuring within the vicinity
of the Msemrir site. Visual contrast of the proposed development
with the surrounding environment can be mitigated through use of
construction design and materials most compatible with the are.
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2. Msemrir., The major environmental impacts at Msemrir will occur as a
consequence of construction of a small reservoir and powerhouse, and
improvement of an existing access road and diversion channel from the
Assin-Imedrhas River. Proposed civil works are comprised of existing
stone masonry diversion structure; an intake; a power channel; structures
for irrigation water on the power channel; a storage reservoir; a steel

pensEock; and powerhouse.

ety

Access to the site for construction purposes will probably be via an
existing jeep trail on the opposite bank. This trail can be widened
and upgraded with a minimum of disturbance and without taking any

* irrigated or other agricultural land. There should be no serious

problems in crossing the river which appears to have a solid bed of
small rock. No necessity is foreseen for any bridge construction or
filling in of the river bed to make a temporary crossing.

Improvement of the power c¢hannel and construction of reservoir and power-
house is expected to take a small amount of irrigated land.. However,
careful planning should keep land taking to a minimum,

Construction activities adjacent to the river required for the canal and
diversion structure may periodically introduce some sediment to the stream.
This disturbance can be kept to a minimum through use of soil stabilization
practices (avoidance of excessive slopes, seeding, mulching, dry season
construction) along the power canal.

It is not anticipated that improvement of the diversion structure will
significantly affect the stream habitat of any fish. Some vegetation will
be cleared for both construction and improved access. Coupled with grading
activity, the potential for soil erosion is increased. Again, these impacts
can be minimized through soil stabilization efforts. ,

3. Tabant-Ait Imi. .- The proposed water source for power generation is a
spring which discharges into a small tributary above the village of Ait Imi.
Design of the system consists of : a reinforced concrete and stone masorry
intake structure near the mouth of the spring ; a power channel consisting of
an underground concrete pipeline ; structures along the power channel to

meet existing irrigation water demand ; a storage reservoir, a penstock, a
powerhouse and tailrace.

Access to the spring source will require the construction of approximately

1 Xm of new road. - Through development of a sensitive road alignment and
design, impacts to adjacent land use (agriculture, grazing, sparsely-settled
housing) and indigenous vegetation cover will be minimal with the exception
of the actual land taking required for the road. Some noise and dust may
also result during construction of the road and in transporting materials.
Construction of the canal, reservoir and powerhouse will also require a —
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minimal amount of land taking., Impacts to existing land use will agaiﬁ
be képt to a minimum through sensitive setting and construction practices.

Provision for release of irrigation waters in the design of the power
canal will mitigate any conflict with existing irrigation practices.

During construction of the intake structure, some sediment may be introduced
to the spring flow. This will be a short term effect which should have 4

minimal impact on downstream users. -3

4. Arhbalou-N-Kerdouss. The spring to be developed 1is located about 75 m
from the existing dirt road at Arhbalou village. Under the project the follo-
wing civil works will be constructed : reinforced concrete intake structure
near the mouth of the spring ; an open channel with stone masonry along
approximately one third of its length ; a storage tank ; a steel penstock ;

a powerhouse ; and a tailrace channel.

Access to the spring for construction purposes will require a temporary road-
way, which should be aligned to take no or very little irrigated land.

The suggested route for the road begins before approaching the village and
arches toward the spring, thus avoiding irrigaced land. Some noise and

dust may also result during construction of the road and in transporting
materials.

The planned intake structure will not have any large scale impact on vegeta-
tion except for some shrubs now scattered around the mouth of the spring.
These shrubs should be easily re—-established.

Widening the present canal from the intake will take a small amount of
irrigated land, but careful planning should avoid unnecessary destruction

of valuable land. Construction of the rest of the canmal structures, storage
tank, powerhouse and tailrace will also require a minimal amount of land
taking. However, this land is not used for agricultural or residential
purposes.

5. Summary of Impacts of Small Scale Hvdro. ‘
Village

Irpact Areas Msemrir Tabant Arhbalou

Land Cleaning
Altered use of water
Sediment

Aquatic life

(NOTE: See footnote
page 10-9 for
explanation of
abbreviations)

R
RNl
RNy

6. Recommendations for Project Design and Implementation. When weighed
against the benefits of project development, the reasonably foreseeable
environmental effects of the three pilot small-scale hydro-power systems—are
aninimal. However, it is recommended that the following courses of action
be taken during project design and implementation :
a) Prior to final design and start of any construction, actual
current meter measurements of spring discharges/stream flow
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should be made monthly at each of the 3 sites.

b) Prior to final design and start of any construction, measurements
must be also made of the quantity of water used in irrigation in
order to make accurate estimates of power generation month-by=-
month, and to ensure that water requirements for power generatian
do not conflict with those for irrigatiom.

.
¢) During implementation, the potential for conflict over priorities;
for watér use in irrigation vs. power must be carefully monitored.

- NOTE : Section C above, 1s based upon analyses £ound in the following documents

© A, HAMMOUDI - Micro Power Plants : Report on Arhbalou-N-Kerdouss and Msemrir.
' C. T. MAIN, Inc., - Small Pileot Hydro Power Generation System. Renewable

Energy Development Project, Moroeco, 1980.

% D. Z0ELLNER -~ "Eavirommental Assessment of Small Scale Hydropower",

Small Hydroelectric Powerplants, National Rural Electric
Cooperative Association, 1980.
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"D. Solar and Wind Pumps L

Under the proposed project, new solar and wind powered technologies for
use_in irrigation or potable water pumping will be demonstrated in a
pilot program. Three sites wich different pumping technologies have been

recommended : t
-or

Site Application Technology System — !
Oujda Water pumping for human and 40 Kw wind electric

: animal water supply pump
Sidi Bounouar Irrigation and potable water 40 Kw wind electric
(Essaouira) supply pump
Marrakech Water supply 5 Kw photovoltaic
(Renewable Energy , - electric pump

Center) . 3

Thesea pilot demonstrations will provide hands-on performance data for
solar and wind powered technmologies in Morocco. Because of the very small
size of this pilot program, little significant effect upon the environment
is foreseen.

The solar powered refrigerators for health centers will emit no fumes,
vapors or ncises. They will not be dangerous or environmentally damaging.
The PV power system will be totally enclosed, away from human contact and
has no environmentally damaging emissions. Electric shocks can be received
if the PV panels are improperly handled, however they will be shielded such
that comtact with current carrying compeonents cannot be accidentally made,
The PV modules contain extremely small amounts of hazardous materials,
however there is no chance that these can be released to the environment

or that living organisms can be affected by them.

The batteries for electricity storage contain sulphuric acid, however they
are in every way similar to automobile batteries except that they are wmuch
more strongly constructed. Because those coming in contact with the batteries
can be instructed as to the possible dangers and because the population is
already familiar with batteries, the potential for envirommental damage is
extremely small.

E. BRiomass Conversion

Several pilot research activities ianvolving biomass conversion (improved
charcoal production, more efficient stoves, biogas digestors amd other

pilot activities to be defined) are planned under the project. Because of

the pilot nature of these research activities, none can be expected to have
detTimental effect upon the environment with the following possible exceptioms.
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The GOM is very interested in developing new technologies for village-
level charcoal conversion. Present techniques of charcoal production are
primicive and result in wasted wood fiber (wood is burned in mud retorts).
The new technology to be developed under the proposed project will preserve
the small-scale characteristics, but greatly reduce these.losses. Should,
this technology become widely adopted, the net result would be greater
charcoal production from the same amount of wood, thereby easing pressure ¥
on forest resources. =

)
. *,"q

It must be recognized that the opposite effect -- increased cutting for
charcoal. production == could conceivably occur with widespread adoption

of the new technology. This danger is great because both the demand for
household energy and imported natural gas prices are continually rising.
Charcoal and butane/propane are the two major sources of household energy
in the country and are relatively substitutable., Unit prices for retail
charcoal have increased by almost 90 per cent (twice as rapidly as the cost
of living) from 1971 to 1979, but retail prices of natural gas have more
than doubled over the same period, in part because a larger -percentage of
total gas consumption is imported (72 per cent in 1978). Thus, the improved
charcoal conversion technology could accelerate wood cutting by lowering.
the price of charcoal relative to gas and by removing the currently
existing convertion constraint.

However, USAID judges that the new technology is not likely to comtribute
to deforestation for the following reasons. USAID is currently developing
a $US 6 million project with the GOM Forest Service to streamline their
reforestation effort. Furthermore, the record of the Forest Service for
protecting reforested areas has generally been very good. Finally, the
discovery of new deposits of natural gas in commercial quantities in
Essaouira Province promises to enable Morocco to become less dependent on
expensive imported gas. -

IMPACT IDENTIFICATION AND EVALUATION FORM
B Impact Identification

Impact Areas and Sub-Areas’ : & Evaluation
A, Land Use

1. Changing the character of the land through:
a. Increasing the population
b. Extracting natural resocurces
¢. Land clearing
d. Changing soil character

2. Altering natural defenses
3, Foreclosing fmportant use
4, Jeopardizing man or his works
5. Other factors None

ZpZ A
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x ' Impact Ideutifi,c!ation
Impact Areas and Sub-Areas (Cont.) - and Evaluation

B. ’_Water Quality

1. Physical state of water L

- 2. Chemical and biological states N .:.'.‘.
: 3. Ecological balance L -7
4. Other factors : None
x See explanatory notes for this fora

¥ Use the following symbols: N - No environmental impact

- Little environmental impact

Moderate environmental impact =
High environmental impact

Unknown environmental impact

am e
]
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C. ATMOSPHERE

1.
2‘

AiT additives
Air pollution

.+ 3. Nofse pollution’
4. QtHer factors

D. NATURAL RESOURCES

1. Diversion, altered use of water (irrigation)
2. Irreversible, inefficient commitments
3. Other factors :
E. CULTURAL
1. Altering physical symbols
2, Dilution of cultural traditions
3. Qther factors

F. SOCID-ECONOMIZ

. Changes in economic employment patterns

1
2. Changes in population
3. Changes in cultural patterns
¢. Other factors
G. HEALTH
1. Changing a naturzl envircnment
2. Eliminating an ccosystem element

3. Qther factors - Small guantities of Fertilizers

and plant protection materials

H. GENERAL
1. International impacts
2. Controversial impacts
3. larrer program impacts
4. Other factors

1. OTHER POSSIBLE IMPACTS (nct listed above)

10-10

=z
by
YL

None

X ZZ

None

None

None
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UNITED STATES GOVERNMENT
DATE: Ma)’ 29 1981

memorandum

attnor:  NE/PD/PDS, Stephen F. Lintner, ?J Jﬁ
o)

Bureau Env1ronmenta1 Coordinat
SUBJECT:

MOROCCO - Renewable Energy Development II - Project Paper
(608-0159) - Environmental Clearance

NE/TECH/HRST, George Self,
Project Chairperson

TO:

I have reviewed the proposed project 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.I1.D. Environmental Procedures".

cc: GC/NE, B. Janigan
AID/Rabat, J. Sleeper, Mission Environmental Officer
AID/Tunis, S. Carlson, Regional Legal Adviser

OPTIONAL FORM NO. 10
(REV, 1-80)

GSA FPMR (41 CFR) 101-11.8
3010=-114

T U.S. Gavernment Mrinting Oftice: 1980-~341-52¢/6183
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PROJECY DESIGN SUMMARY
LOGICAL FRAMEWORK

Development (608-0159)

NARRATIVE SUMMARY

“. B
e e o T
CANKEEN 1)

Lile of Pegyecr:
Feom FY __A0  te FY__R4
Yoral U § Funding _ 6,700,000

Date Piepo-ed: _A,,J_EHT:HB —

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUNMPTIONS

Piogiom ar Sector Gool: The-brooder objecitive 1o

which i 1 eibor
Il: uc;l rl:}::(cc‘:u dcgendence on {wported

fuels by making maximue use of the
country's venewable resources for the
production of usable energy vhile at
the sanc time preserving these
vesourcee from environmental
degradstion.

Mecrures of Goal Achievament:
-~ Reduction of Morocco's petrol-
eun lmports during the period
through 1990

~— Incressed use of Horocco's
renewsble energy resources during
the period through 1990

Examine nstional dats

Asiumplions bor achieving gool tarqets:

Thet COH national policy will be
sble to affect oil consumption

Pioject Puspese:

Creste a Center for Renewable Energy
Development {CDER) vith the profession
al staff snd facilities to csrry out
a wide range of applied research and
pllot sctivities to identify hov best
to exploit MHorocco's renewable energy
potentisl and encoursge its elfficient
use.

Outpuls:

Conditions thot will indicate purpete hos been
achiovad: Ead of project status,

~- CDER built by end 1983 with
trained staff and s MHoroccan
institutionsl cepability to uanage
" senewsble energy rcsearch.

— COER wmaking an active contribut
fon ta development of GOH renewabls
programs and policies.

Assessment of CDER facilities,
stalf capability, activiti¢s and
impact by expert evelustion team

Astumptions for achieving purpose:

Thst vesults of CDER activities
will be used by GOM for policy
and progran formation in the
energy sector

- One CDER with staff, buildings and
laboratory equipment actively engaged
fo an effective prograa to integrate
reneusble energy techniques into
sector policy and planning.

-—= A pilot project program in small
hydroelectric generation, wind snd
solar energy and biomasa.

Mogninde of Outputs:

—— 1 CDER vith trained staff and
laboratory facilities

-- 3 smsll hydro pilot profects
=~ 2 wind powered pump water
pumping pilot projects

~- Photovoltsic pilot projects -
5 portable pumps, S5 refrigerstors
and others to be determined

Direct observation

Assumptions los echieving eutputs:

That GOM will budget sufficient
funds snd logistical backstopping
for CDER and the relsted pllot
projects.

.

4

bnpute:

-~ 2 U.S. resldent advisors

=~ 100 person-months short term
consultants

~- Participant treining In Horocco

snd the U.5, (12 degree candidstes,

80 person-months short term)-

=~ Feasibflity studies, engineexing
snd  architfectural design and imported
equipment for the Center and related
pitot projects

Impl totien Target (T 4 Quanti
henriation Tougel (Trpe ond Ouanting)
~~"Characterize guantity and

quality of renewsble energy
resources

~~ Tdentify and develop rencwable
energy technoloagies

-~ Estsblish performance wensure-
ment system for renewable encrgy
techniques snd equipment

-- Train a cadre of engineers,
scientists and managers in
applicstion and sdwministration of

reneuable energy technology

Assessment of CDER [acilities
atalf capability activities and
impact by expert evalustion team

Assumprians lor praviding inputs:

Thet COM will provide sufficlent
staff for CDER to carry out its
planned program

“nfbwms,,
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Annex 12, Revised

-~ u

Statutory Checklist

§C{1) - COUNTRY CHECKLIST

GENERAL CRITERIA FOR COUNTRY ELIGIBILITY

1. FAA Sec. 116. Can {t be demonstrated that
contemplated assistance will directly benefit
the needy? If not, has the Department of
State determined that this government has
engaged in a consistent pattern of gross
violations of {nternationally recognized

human rights?

2. FAA Sec. 481. Has it been determined that
the govermment of recipient country has failed
to take adequate steps to prevent narcotics
drugs and other controlled substances (as
defined by the Comprehensive Drug Abuse
Prevention and Cantral Act of 1970} produced
or processed, in whole or in part, in such
country, or transported through such country,
from being sold 111egally within the jurise
diction of such country to U.S. Goverrment
personnel or their dependents, or from
entering the United States uniawfully?

3. FAA Sec. 620(b). If assistance s to

2 government, has the Secretary of State :
determined that it is not controlled by the
internstional Communist movement?

4. FAA Sec. 620(c). If assistance is to
govermment, is the government Tiable as
debtor or unconditional guarantor on any
debt to 2 U.S. citizen for goods or services
furnished or ordered where ?a) such citizen
has exhausted available legal remedies and
(b} debt is not denied or contested by such
goverrment?

8. FAA Sec. 620§eE§12. If assistance s to
a_govenment, has including goverrment
agencies or subdivisions) taken any action
which has the effect of nationalizing,
expropriating, or otherwise seizing owner-
ship or control of property of U.S. citizens
or'entities beneficially owned by them with«
out taking steps to discharge its obligations
toward such citizens or entities?

12 -1

N/A

~

N/A

/A

N/&



A,

6. FAA Sec. 620(a), 620(fY; FY 79 App. Act,
Sec, 108, 114 and 506, Is recipient country
3 Communist country? Will assistance be pro-
vided to the Socfalist Repuybiic of Vietnam,

Cambodia, Laos, Cuba, Uganda, Mozambique, or
Angola?

7. FAA Sec. 620§1;. Is recipient country

in any way invoived in (a) subversion of, or
military aggression against, the Unitad States
or any country receiving U.S. assistance, or

(b) the planning of such subversion or.
aggression?

8. 'FAA Sec. 620 (4). Has the country permitted,
or failed to take adequate measures to prevent,
the damage or destruction, by mob action, of

U.S. property? ’

9. FAA Se¢c. 620{1). 1f the country has failed
to {AStitute the investment guaranty program
for the specific risks of expropriation, incon-
vertibility or confiscation, has the AID
Administrator within the past year considered
denying assistance to such goverrment for this
reason?

10. FAA Sec. 620(0); Fishermen's Protective

Act oF 1567, as amendad, vec. 5, 17 country

has seized, or imposed any penalty or sanction
agafnst, any U.S. fishing activities in
international waters: )

3. has any deduction required by the

'Fishermen's Protective Act been made?

b. has comlete dental of assistance
been considered by AID Administrator?

11. EAA Sec, 620; FY 79 App. Act.Sec. 603.

{(a) Is the govermment of the recipieat country
in default for more than 6 months on interest
or principal of any AID Joanto the country?
{b) Is country in default exceeding one year
on intarest or principal on U.S. loan under
program for which App. Act appropriates

funds? '

j2. FAA Sec, 620(s)., If contamplated
assistance is develogment loan or from
Economic Support Fund, has the Administrator
2aken 1nto account the percentage of the
country's budget which is for mil{tary

expenditures, the amount of foreign exchange
spent on military equipment and the

12-2

N/A

N/A

N/&

N/A

N/A

N/A

N/A
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A.12.

amount spent for the purchase of sophisticated
weapons systems? (An affirmative answer may
refer to the record of the annual "Taking Into
Consideration” memo: "Yes, as reported in

annual report on implementation of Sec. 620(s)."
This report is prepared at time of approval by
the Administrator of the Operational Year Budget
and can be the basis for an aff{rmative answer
during the fiscal year unless significant changes
in circumstances occur.)

13, FAA Sec. 620(t). Has the country severed
diplomatic relations with the United States?

If so, have they been resumed and have new
bilateral assistance agreements been negotiated

and entered into since such resumption?

14, FAA Sec. 620{u). What i{s the payment status
of the country's U.N. obligations? - [f the country
is in arrears, were such arrearages taken into
account by the AID Administrator in determining
the current AID Operational Year Budget?

15. FAA Sec. 620A, FY 79 App, Act, Sec. 507. Has
the country grantié sanctuary from prosecution to
any individual or group which has committed an
act of international terrorism?

16. FAA Sec. 666. ODoes the country object, on
basis of race, religion, national origin or
sex, to the presence of any officer or employee
of the U.S. there to carry out economic
development program under FAA?

17. FAA Sec, 669, 670, Has the country, after
August 3, 1977, delivered or received nuclear
enrichment or reprocessing equipment. materials.
or technology, without specified arrangements or
safeguards? Has 1t detonated a nuyclear device
after August 3, 1977, although not a "nuclear-
weapon State” under the nonproliferation treaty?

FUNDING CRITERIA FOR COUNTRY ELIGIBILITY

1. Development Assistance Country Criteria

3. FAA Sec. 102(b){4), Have criteria been
established and taken into-account to assess
commi tment progress of country in effectively
involving the poor in development, on such
indexes as: (1) increase in agricultural
productivity through smali-farm labor intensive
agriculture, (2) reduced infant mortality,

(3) control of population growth, (4) equality
of income distribution, (5? reduction of
unemployment, and (6) increased l{teracy?

N/A

N/A

N/A

N/A..

N/A

YES



B.1.

b. FAA Sec. 104{d)(1). If appropriate, is
this development (including Sahel) activity designed
%0 build motivation for smaller families through
modification of economic and social conditions
supportive of the desire for large families in
programs such as education in and out of school,
nutrition, disease control, maternal and child
health services, agricultural production, rural
development, and assistance to urban poor?

2. Economic Support Fund Country Criteria

a. FAA Sec. 5028, Has the country engaged
in a consistant pattern of gross violations of
{nternationally recognized human rights?

b. FAA See. 533(b). W11 assistance under
the Southern Africa program be provided to

Mozambique, Angola, Tanzan{a, or Zambia? [f so, ‘

has President determined (and reportad to the
Congress) that such assistance will further U.S.
foreian policy interests?

¢c. FAA Sec. 609. If commodities are to be
granted So that sale proceeds will accrue to the
recipient country, have Special Account {(counter-
part) arrangements been mada?

d. FY 79 App. Act,Sac. 113, Wi11 assistance
be provided for the purpose of aiding directly the
efforts of the government of such country to
repress the legitimate rights of the population
of such country contrary to the Universal '
Declaration of Human Rights?

e. FAAR Sec. 6208B. Will security supporting
assistance be furnished to Argentina after
September 30, 19782

12-4

N/A

This section
not applicable
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5C(2) - PROJECT CHECKLIST

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

CROSS REFERENCES: IS COUNTRY CHECXLIST UP TO DATE? B
HAS STANDARD ITEM CHECKLIST BEEN REVIEWED FOR THIS PRCOUCT?

A. GENERAL CRITERIA FOR PROJECT

1. FY 79 App. Act Unnumbered; FAA Sec. 653 (b);

Sec. . {(a) Describe how Committees on

Appropriations of Senate and House have been or YES
will be notified concerning the project;

(b) 1s assistance within (Operational Year

Budget) country or international organization

alTocation reparted to Consress (or not more

than §1 million over that Tigure)?

2. FAA Sec. sﬂéa)gw. Prior to obligation YES
_in excess o ,000, will there be (a) engi-
neering, financial, and other plans necessary .

to carry out the assistance and (b) a reasonably

firm estimate of the cost to the U.S. of the

assistance?
. 7
3. FAA Sec. 811(a)(2). 1f further legislative Legislation officially
action is required within recipfent country, i the Center for .
what 1s basis for reasonable expectation that establiihlgg r Devélo ment
such action will be completed in time to permit Renewable =nergy Ue P
orderly accomplishment of purpose of the (CDTR) is a conditiom pre=
assistance? cedent to disbursement of funds
4, FAA Sec. 811(b); FY 79 Avg. Act Sec. 101. in the Project Agreement.
1f for water or water-reiated land resource PR
construction, has project met the standards N/A Coa

and ¢riteria as per the Principles and Standards
for Planning Water and Related Land Resources
dated October 25, 19737

5. FAA Sec. 611(e). If project {s capital

assistance (e.g., constryction), and al}l ,
U.S. assistance for 1t will exceed $1 million, N/A L
has Mission Dirsctor certified and Regfonal e
Assistant Adminfstrator taken intc consideration

the country's capability effectively to maintain

and utilize the project?

6. FAA Sec. 209. Is project susceptible of

execution as part of regional or muitilateral

project? If so why {s project not so executad?

Information and conclusion whether assistance NO
will encourage regional development programs. : ‘



7. FAA Sec.»601§a}. Information and conclusions
whether project will encourage efforts of the
country to: (a) increase the flow of international
trade; (b) foster private initfative and competi-
tion; (¢) encourage development and usa of
cooperatives, credit unions, and savings and loan
associations; (d) discourage monapolistic practices;
{e) improve technical efficiency of industry, agri-
culture and commerce; and (f) strengthen free

labor unions.,

8, FAA Sec. 601gb). Information and conclusion
on how project will encourage U.S. private trade
and igvestment abroad and encourage private U.S.
participation in fareign assistance programs

vincluding use of private trade channels and the

services of U.S. private enterprise).

9. FAA Sec. 612(b); Sec. 63G6(h). Describe stens
taken to assure that, to the maximum extent passi-
ble, the country is contributing local currencies
to meet the cost of contractual and other services,
and foreign currencies ownad by the U.S. are
utilized to meet the cost of contractual and

other services.

10, FAA Sec. 612(d). Does the U.S. own excess
foreign currency of tha country and, if so, what
arrangements have been made for {ts releasa?

11, FAA Sec. 601(e}. ‘Will the project utilize
competitive sefection procedures for the awarding
of contracts, excapt whera 2pplicable procurement
rules allow otherwise?

12. FY 79 Apo. Act Sec. 603. If assistance is
for the production of any commedity for export,

{s the commodity likely to be in surplus on world
markets at the time the resulting productive
capacity beccmes operative, and is such assistanca
11kely to cause substantia! fnjury to U.S.
producers of the same, similar, or competing
commodity?

FUNDING CRITERIA FOR PROJECT

1. Develooment Assistanca Project Criteria

a, FAA Sec. 102(b}; 11?5 113; 28la,
Extent to which activity wil, 1a) effectively
involve the poor in development, by extending
access to economy at local Tevel, increasing
labor-{ntensive production and the use of
appropriate technology, spreading investment
out from cities to small towns and rural areas,
and fnsuring wide participation of the poor {n
the benefits of development on a sustained

12-6

' ?roject\has the potential to improve

technical efficiency of industry, .
agriculture and commerce by increasin;
availability of =anergy resources.

U.S. firm will supply services under

. project.

Host country to make required in-kind
contribution.

Morocco is a near-excess country; no
local currency expenditures are to be
financed. '

Tes

N/A

One purpose of project is to make
energy available to rural areas with
an equitable distribution to‘;nclude
rural poor. S
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8.1.a.

basis, using the appropriate U.S. {nstftutions;

{b) help develop cooperatives, especially by tech-
nical assistance, to assist rural and urban poor to
help themselves toward better 1ife, and otherwise
encourage democratic private and local goverrmental
{nstitutions; (c) support the self-help efforts of
developing countries; (d) promote the participation of
women in the national economies of developing countries
and the improvement of women's status; and (e) utilize
and encourage regional cooperation by developing
countries?

b. FAA Sec. 103, 103A, 104, 105, 106, 107.
Is assistance being made avaijable: Z?nciude only
applicable paragraph which corresponds to source
of funds used. If more than one fund source is
used for project, include relevant paragraph for
each fund source.)

(1) [103] for agriculture, rural development Project components will assist

or nutrition; if so, extent to which activity 1s

specifically designed to increase productivity and GOM fle"‘?lop renewable technologies
income of rural poor; [103A] {f for agricultural for irrigation,*rural electrifi-

research, {s full account taken of needs of small
farmers;

cation for cottage industries, and
increased resource availability

(2) {104] for population planning under sec. and efficiency.

104(b) or health under sec. 104(c); if so, extent
to which activity emphasizas low-cost, integrated
delivery systems for health, nutrition and family
planning for the poorest people, with particular
attention to the needs of mothers and young .
children, using paramedical and auxiliary medical
personnel, clinics and health posts, commercial
distribution systems and other modes of community
research.

{3) [105] for education, public admini-
stration, or human resources development; 1f so,
extent to which activity strengthens nonformal
education, makes formal education more relevant,
especially for rural families and urban poor, or
strengthens management capability of institutions
enabling the poor to participate in development;

{4) [108] for technical assistance, energy,
research, reconstruction, and salected development
problems; if so, extent activity is:

(12 technical cooperation and develop-
ment, especially with U.S. private and voluntary,
or regional and international development,

- orgaaizations;

(11) to help alleviate energy problems;

{111) research into, and evaluation of,
economic development processes and techniques;

{(iv) reconstruction after natural or
manmade disaster;

N/A

N/A

Project specifically °
directed at” items
described in (i)




B.1.5.(4).

(v) for special development problem,
and to enable proper utilization of sarlier U.S.
infrastructure, atc., assistancs;

(vi) for programs of urban development,
especially small labor-intensive enterprises,
marketing systems, and financial or other insti-
tutions to help urban poor participate in economic

_ and socfal development.

¢. {107] 1s appropriate effort plaged on use -
of appropriata technology?

d. FAA Sec. 110(a). w111 the recipient
country provide at laast 25% of the costs of the
program, project, or activity with respect to
which the assistance {s to be furnished (or has

the latter cost-sharing requirement been waived
for a “relatively least-developed” country)?

e. FAA Sec. 110(b). Wwi11 grant capital
dssistance disbursed for project over more
than 3 years? If so, has justification satis-
factory to the Congress been made, and efforts

for other financing, or {s the recipient country
"relatively least developed"?

f. FAA Sec. 281(b). Describe extent to
which program recognizes the particular needs,
desires, and capacities of the people of the
country; utiiizes the country's intellectual

- resources to encourage institutional development;
and supports c¢ivil education and training in
skills required for effective participation in
govermmental and political processes essential
to self-govermment.

g. FAA Sec. 122(b). Does the activity
give reasonable promise of contributing to the
development of economic resources, or to the

increase or productive czpacities and self-
sustaining economic growth?

2. Development Assistance Project Criteria
(Loans Only)

3. FAA Sec. 122(b). Information and
conclusion on capacity of the country to repay
the loan, including reasonableness of
repayment prospects.

b. FAA Sec. szo;a;. If assistance {s for
any productive entarprise which will compete in
the U.S. with U.S. enterprise, is there an
agreement by the recipient country to prevent
export to the U.5. of more than 20% of the

enterprise’s annual production during the life
of the loan?

|

12-8

The Host Couutf& will provide at
least 25% of costs for entire
project.

NO

Project seeks to improve ehergy
research and application abilitles
of country people.

YES

N/A

N/A



3. Project Criteria Solely for Economic
upport Fund

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

" b, FAA Sec. 533. Will assistance under
this chapter be used for military, or

paramilitary activities?

12-9

N/A

N/A
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STANDARD ITEM CHEGKLIST

Procurement

1. FAA Sec. 602. Are there arrangements to YES
permit U.S. small business to participate

equitably in the furnishing of goods and

services financed?

2. FEAA Sec. 604(a). Wil1l all commodity : YES
procurement financed be from the U.S. except

as otherwise detérmined by the President or

under delegation from him?

3. FAA Sec. 604(d). If the cooperating . YES
country discriminates against U.S, marine

insurance companies, will agreement require

that marine insurance be placed in the

United States on commodities financed?

4. FAA Sec. 604(e). If offshare procurement Not Financed
of agricultural commedity or product is to be

financed, is there provision against such pro-

curement when the domestic price of such

commodity is less than parity?

5. FAA Sec. 608(a). Will U.S. Government NO
excess personal property be utilized wherever

practicable in 1ieu of the procurement of new |
items? [

6. FAA Sec. 603. (a) Compliance with require- N/A
ment in section 301(b) of the Merchant Marine

Act of 1936, as amended, that at least 50 per

centum of the gross tonnage of commodities

(computad separataly for dry bulk carriers,.

dry cargo liners, and tankers) financed shall

be transported on privately owned U.S.-flag 5
commercial vessels to the extent that such: . _
vessels are available at fair and reasonable ’ ;
rates. ) !

7. FAA Sec. 621. If technical assistanca is YES b
financed, wil] such assistance be furnished to

the fullest extent practicable as goods and !
professional and other services from privaté .
enterprise on 3 contract basis? If the . ‘ -
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facilities of other Federal agencies will be
utilized, are they paritcularly suitable, not
competitive with private enterprise, and made
available without undue interference with
domestic programs? i

8. International Air Transpoﬁt. Fair

. Competitive Practices Act, 1974. If air

transportation of persons or property is
financed on grant basis, will provision be

made that U.S.-flag carriers will be utilized

to the extent such service is available?

9. FY 79 App. Act Sec. 105. Does the contract
for procurement contain a provision authorizing

the termination ¢f such-contract for the
convenience of the United States?

1. FAA Sec. 601(d). If a capital (e.gq.,
construction) project, are engineering and
profassfonal services of U.S. firms and their
affiliates to be used to the maximum extent

;onsistent with the national interest?

2. FAA Sec. 611(c). If contracts for _
construction are to be financed, will they be
Tet on a competitive basis to max1mum extent
practicable? )

3. FAA"Sgg. 620(k}. I for-comstruction of

productive enterprise, will aggregate value .-
of assistance to be furnished by the United
States not exceed $100 million? i

Construqtign

Other Restrictions

1. FAA Sec. 122 (e). If development loan, is

interest rate at least 2% per annum during
grace period and at least 3% per annum
thereafter?

2. FAA Sec. 1(d). If fund ig established
soleTy by U. .3. contributions and administered .
by an international organization, does
Comptroller General have audit rights?

3. FAA Sec. 620§h2. Do arrangements preclude

promoting or assisting the foriegn aid projects

or activities of Communist-bloc countries,
contrary to the best interests of the
United States?

4. FAA Sec. 636(1). Is financing not permitted
to be used, without waiver, for purchase, long-

term lease, or exchdange of motor vehicle
manufactured outside the United States, or
guaranty of such transaction?

12-11 s

YES

YES

YES“ The construction design
financed.

Not financed.
N/A
N/A
N/A
YES

YES



’ 5. Will arrangements preclude use of financing:

a. FAA Sec. 104(f). To pay for performance of
abortions or to motivate or coerce persons to -
practice abortions, to pay for performance of
involuntary sterilization, or to coerce or
provide financial incentive to any person to
undergo sterilization?

.. b.. FAA Sec. 620(g). To compensate owners
for expropriated nationalized property?

c. FAA Sec. 660. To finance police training
or other [aw enfarcement assistance, except for
narcotics programs?

d.  FAA Sec. 662. For CIA activities?

e. FY 79 App. Act Sec. 104. To pay pensions,
etc., for military personnei?

‘£, FY 79 App. Act Sec. 106. To pay U.N.
assassments? :

g. FY 79 App. Act Sec. 107. To carry out
provisions of FAA sections 209(d) and 251(h)?
(Transfer of FAA funds to multilateral
organizations for lending.)

h. FY 79 App. Act Sec. 112. To finance the
export of nuclear equipment, tuel, or technology
or to train foreign nations in nuclear fields?

§. FY 79 App. Act Sec. §01. To be usad for
publicity on propaganda purposes within United
States not authorized by the Congress?

12-12

YES

YES

-YES

YES
YES

YES
YES

YES

YES
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ANNEX 13

Organization of the Center for Renewable Energy Development

| . .
* Senior Management

The Director General is responsible‘both for the
' . overall direction and administration of the Center,

- and also for representing the Center in its
relations with the Ministry of Mining and Energy,
other Ministries, the business community and other
Moroccan institutions, and foreign energy insti-
tutions. He is supported in these functions by
the Deputy Director. The Deputy Director is
responsible tor the internal management of the

. Center, including support services in the form of
the machine shop and instrumentation laboratory.

He is also in charge of all professional aspects
- of the Center which are not technology-centered:

- education, energy planning, economic and social
research, information, data acquisition and analysis,
and the library. In addition, his responsibilities .
include all technology-related activities: demon-

- Stration projects, applications research, resource

- assessment, and quality testing and commerciali-
zation. .

These two persons constitute the senior admini-
stration of the Center
- , It 1s apparent,

N however, that add1t1ona1 management is necessary
to cover the wide span of activities to be under-
taken. For this reason, five middle management
"positions have been designated: Chiefs for
Operations Research, Planning and Education;
Administrative Services; Solar and Wind; Biomass

- - : and Waste; and Quality Testing and Applications.
Four of these middle management positions are
staffed with professionals who will receaive
training either in Morocco or abroad; the fifth
(Chief, Administrative Services) w111 be an —
experienced administrator who should not require
special trajn‘lng’.. The responsibilities of each of
the four professional sub-areas are reviewed below.
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Operations Research, Planning & Education

1.

I

|+

sion;i 1n the field of Operations Research.

The Chief, Operations Reseérch, F1aﬁnihg’and
Education will be both a manager and a profes-

il g

| Managerial duties will
fall mostly in the area of budget praparation and
reporting to senior management. Professionally,
this person will be an operations research analyst,
who will analyze problems of renewable energy
systems. o -
solutic . =~ oo

The Enerqgy Planners will collect, organize and
analyze data on the roles of renewable energy in
Moroccan development. These planners will act as
resource experts for Ministry planners, and will
be particularly valuable as intermediaries between
local and regional authorities, and the central
government. They will obtain data on energy
consumption patterns in various sectors of the
Moroccan economy: industry, commerce, trans-
portation, households and agriculture.

The Energy Economists will work closely with the
planners, in that they will determine the economic
impacts of renewable ehergy projects on development.
They will also perform analysis of costs and benefits
of large-scale projects, thus aiding in the invest-
ment decision process, whether by the Government

of Morocco or by international developmerit agencies.

The Sociologist will work to determine how renew-

- able energy can be introduced most successfully,

given cultural and familial patterns of group
behavior in both rural and urban areas. The
involvement of the socioclogist in all project

-decisions is necessary so as to lessen the chanees for

unforeseen adverse effects on the lives of Moroccan

_ecitizens.
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The Technical and Public Information Qfficers

will have two basic responsibilities. One will |
be to organize, write and publish technical - g
information as developed by the Center, so as 2

to serve the Moroccan and international scienti
technical and development communities: The secdﬁd
will be to provide needed information to the -
Moroccan public on renewable energy, in a fbrm in
which it can be readily understood.

I

The position of Statistician/Scientific Programner

. combines the functions of the formerly designated
Engineering and Scientific Programmer, and Applied
Energy Statistician. This person will perform

- statistical analyses and write statistical reports
on energy resources and use, and will be able to
operate a small desk-top computer for the solution
of engineering, management and other problems.

. . The Librarian will be responsible for the acquisition
of 1ibrary materials in a variety of formats:

fiIlms, microfiches, unpublished reports, journals,

. books, and so forth. He or she will organize
the published works of the Center, and maintain
the library-as a service to the other professional
staff. This person will see to it that the Center
maintains 1nfonnat1on-shar1ng 1inks with other

" 1ibraries, universities, and research centers
throughout the world.

N

Solar and Wind

1.- The Chief, Solar and Wind will have responsibility
for resource assessment, technology development,
and technology applications in these two areas.
He or she will have a staff of seven professionals
working with the Energy Planners, Economists and

" Sociologist; he or she will plan and execute
renewable energy demonstration projects in ways
that best fit development patterns. This person
will supervise the work of specialists in the
‘section: solar engineers, a wind engineer, a
materials engineer, and resource analysts. Where
large-scale introduction of technologies are )
planned, he or she will work directly with other
Ministries (or will designate other staff members -

to do so) on technical problems:.

BEST AVAILABLE COFPY
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The Solar Engineers will work to adapt solar .
thermal and photovoltafc technologies to Moroccan
climatic, environmental and development conditions.
They will also adapt passive solar technologies- s
in such areas as building design, working with =
Moroccan architects and industrialists. They wil]
devise special approaches to renewable energy ;7
suitable to Morocco, and will write papers on -
their accomplishments. Some of their time will

be spent in the field on the implementation of"
pilot projects. At least one person will be
responsibile as well for liaison in the small hydro

area.

The Wind Engineer will perform similar functions

with respect to wind technology, in the areas of
mechanical energy and e]ectr1c1ty generat1on.

The Materia]s Engineer will investigate the effect
of Moroccan soil, climatic and environmental :
conditions on materials used in renewable energy
devices. He or she will be concerned with dev2lop-
ing new combinations of materials, or adapting
construction methods of such devices, so as to
increase reliab111ty and energy output. This person
will work both in a mater1a1s test1ng laboratory,
and in the field.

The Solar and Wind Resource Anaiysts will initially
spend much time in gathering data on solar and wind
resources of the country. In the case of wind,
this will require the estabiishment of long-term

measurement procedures. Charts, graphs, computer
~ printouts and other displays of information will

be produced to sarve the needs of other Center
personnel as well as the larger Moroccan community.
These persons will be especially valuable in
planning for the sizing of installations whether
village-wide, region-wide, or for a s1ng1e farm or
building. .

Biomass and Waste

1

The Chief, Biomass and Waste, will have responsi-
bilities similar to those of his Salar and Wind
counterpart; resource assessment, technology
development, and technology applications. The
technologies under this section include combustion.
systems, biogas, biochemistry, and integration of

—

- biomass-fualed energy systems with other systems,

He or she will have a staff of three professionals.

. n

i +
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The Biomass and Waste Engineers will develop systems . o
for urban and agriculturai wastes, utilizing either |
boilers or biogas generators. for the production of
energy. They will also develop novel combustion
systems which may be integrated with wind )
installations; one of these persons at least w111

. therefore have some 11&1500 responsfb111tfes in
this area.

N Wy SO

TR

The Biomass and Waste Resource Analyst will be
responsfﬁTé for measurzng the caloric content of

- various prospective fuels, determining their present
availability, and at what cost they are available, i
and planning for their increased production, such - :
as through biomass plantations. He or she will . ;
thus work both in the laboratory and in the field, . ;
and will write and publish reports on all forms of . :
biofuels, including urban wastes. -

Quality Testing and Applications

1. The Chief, Quality Testing and Applications is
responsibie for the management of the efforts of -
the Center which contribute to the widespread , |
acceptance and use of renewable energy devices,
through the Moroccan industrial and commercial :
sectors. He or she will also coordinate the testing -
of devices at the Center, and will notify standards ;
for tests, and performance characteristics to the

1

‘commercial sector. ‘ :
B

1

2. The Demonstration Coordinator coordinates the
testing of devices outside the laboratory, under
field conditions. This person arranges for ' |
construction and instrumentation at the testing site. '
3. The Licensing Manager prepares for the Ministry's

- granting of [icenses, seals of approval, or other
documentation which relate to the standards for
the manufacture and sale of renewable energy

dev1ces in Morocco.

The Lbove constitutes the present staff1ng plans for

the CDER. not :
the Center will /commence operations with all the |

above personnel in place. Difficulties of recruitment, -

differing lengths of training time, and priorities set

by the Government of Morocco will determine the compo-

sition of the staff actually present at the commencement

of operations. This is by no means a.flaw in the devel-
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startup period of many months, during which time
professionals will be establishing their operatiens,
getting acquainted with equipment, and beginning to

contact persons in universities, government depart- -

ments, and the various economic sectors with which -
they will be working. It is likewise possible that
experience may eventually dictate an expansion of
the Center, or changes in its constitution. This
will become clearer over the first five years of
operation. The professional staff outlined above,
however, should be able to adapt successfully to
any changes which are presently foreseeable.

AT Lo



g e e . abirer o 2 a2 e Bencts S0k o'y . - .
:ﬁw 5 - = . e 7 -
. - . .
- . [ P -
. e ' _ . b
B
.
.
. . e, .. .
! I .
1
i
' !
HITSTERE .
bE LCERGIE ET 3 IS
| |
L€ WIASTRS . {
H Catlast
f
; Lo Svcrétalre gencral
—
: |
' ! Pirection dea Hince
» Livision Divisi :hlon :
“de 1o Gestion alndldre de le V-larinum uintdre 1s faration profesajonnclis .
' ot Co Xa ".\qlnuon i .

[~

wiepatione regduniles

Uirection de MtEnorgie

Oiractivn us ka Geologie

i

- it o vivisian
dus uml ifts pltrolters au DRty eeant ges Rues—
e e seurcs énurictloucs

BEST

isfon
do 1s ﬂ::l:enhl ednidra

vlsxan
de la Mulctu

Divizion ues Luloretc:res

Jtviston Divisiona
de 1'inceghe clectiiyua de3 Basalna séolzentaires

—t
w
i
-3

AVAILABLE Docyy

ditistive



14-1

ANNEX 14

Small Projects Fund,.Features and Criteria

The Small Progects Fund follows the model of the United States
Department of Energy Small Grants Program for Appropriate Technology
in Energy, the United States National Science Foundation Grant Program
for Scientific Research and Development of Appropriate Technologies,
and AID Renewable Energy Development project funding criteria. It is
anticipated that Peace Corps volunteers will be actively involved in -
developing and helping carry out some of the projects financed through
the Fund. The Fund will be managed by CDER, guided by the technical
assistance contractor and USAID. It will have the following features:

-~ Formal solicitation of grant applications
-~ Requests for proposals
-- Broad distribution of the solicitations through newspaper
- announcements and mailings to potential respondents
‘== Initial review of applications by CDER energy experts and U:S.
contract technical assistance staff advisors
. == Circulation of applications to experts to elicit their comments
. and recommendations for funding
== Final selection of awards in a Merit Review by CDER and AID-
financed experts
== Awards paid in quarterly advances
-- Quarterly progress reports
-- Final payment upon receipt of a fimal report :
-- Renewal of grants and c¢ontracts upon justiflcation and successful
completion of the first endeavor proposed
-- Grant levels of $500 to $20,000 to individuals; businesses, -
' govermment agencies, private’ voluntary organlzations, ‘and non-
" profit institutions.

Al proJects proposed must have clearly stated goals which can be

% and are expected to be achieved within a specified time period. These

goals should be responsive to locally felt needs and able to be under-
stood, accepted and implemented with a minimum of outside assis;ance.

. In addition to the selection guidelines stated in Section III B.7
‘certain criteria will be set up for the offerors or initiators who
apply for support from the Small Projects Fund:

-- The project proposed must be compatible with 6OM energy'development

priorities and the obJectives of the Renewable Energy Development
project

-- The project staff must include at least as many Moroccan citizens
- as foreign residents
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-—- Offerors must demonstrate that the project meets an expressed
need of some portion of the Moroccan poor population. The
expression of the need, the scope of the problem and the potential
supportive acceptance of the project by the intended beneficiary
population must be documented. ~

-- The offeror must document a financial or in-kind commitment which
is commensurate with the scope of the project and the amount of
the request. One form of documentation would be prior commitment
of funds and/or personnel for the same or similar project.

-~ The offeror must have the capacity to keep records and accounts
or include in the application a request for funds to have such
records kept by a person responsible to the offeror so as to be
able to show where, how and for what purpose project funds were
disbursed, as a component of the quarterly and final reports.

Small Projects Fund Grant Program

The general areas and types of endeavors to be supported by the
Small Projects Fund Grant Program will include:

)

Concept Development

Awards will be made for the development of an idea, concept or
investigative finding which may be applied to the design of a particular
renewable energy or energy-saving technology, of an end-users' training
program or of a method to promote and disseminate renewable energy or
energy-saving technologies among the Moroccan population.

Research and Development

Research and development projects will normally be limited to the

applied research necessary to adapt a particular technology to the Moroccan
environment, or to produce prototypes, or to acquire the knowledge necessary
as a component of production, dissemination or training. Support will

be available for the experimental construction or manufacture of prototypes
with Moroccan raw materials, restricting the component of imported materials
to 20 percent of the total value of the raw materials when existing plans,
blueprints or earlier gemerations of the device have been developed by the
initiator. Awards will be made to test a newly developed or newly adapted
technology under operating conditions to demonstrate that its application

is technically, economically and envirommentally feasible; that the renewable
energy or energy-saving technology is acceptable to the Moroccan rural
population and meets a definite need of this beneficiary population.

Production and Market Studies

Projects may be proposed by private entrepreneurs attempting to produce

and to market remewable energy or energy-saving technologies for the

consumer market. Normally, these would be limited to market surveys, the
refining of the production processes or product design and the purchase of
necessary capital equipment. The prospects for commercial success should

be high and the potential multiplier effect should be apparent. . Priority
will be given to orzanizations with the capacity to develop into commercially

.
L
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viable enterprises and to projects that create jobs, generate income,
in cash or kind, or substantially reduce the cost of an item to the
consumer or which can be self-sustaining. Private entrepreneurs will
be.required to demonstrate that conventional bank loans are not
available for the project proposed; in some case, private entrepreneurs e
can apply tc the Small Projects Fund for the technical assistance -
required to prepare successful loan applications for renewable enmergy
production and marketing related projects.

ey

Information Techniques

Innovative ways of promoting renewable energy and energy conservation
will be supported through pilot projects in single communities, through
ispecial training programs for end-users, radio broadecasts, slide shows,
and the preparation, printing and distribution of manuals and brochures
for selected target groups. The Fund will promote the use of pilot:
projects to diffuse a new renewable energy or energy~saving technology
into specific rural communities and to study the process aad any
impediments to acceptance on the part of the bemeficiary populatien.

The transfer of renewable energy and energy-saving technology to
technicians and extension agents in Morocco will be supported, especially
through the preparation, printing and distribution of newsletters or
circulars outlining an appropriate technology; and through conferences
and workshops on specific applications of renmewable energy and energy-
saving technology which bring together selected target groups from
several different locations and institutions in Morocco.



A The following paragraphs summarize evaluation criteria used to select

-
, -
-

15-1

ANNEX 15

Site Evaluation - Center for Renéwable Energy Developnent

'i-
-
L

the site proposed for the Center.

1.

Adequate for the Center's activities - Sufficient property is

. available for the Center, support buildings, site support-areas

including solar arrays, and villas. In addition, the Center has

'a certain amount of expansion capability for future growth., The

site is relatively level and open and has excellent sun exposure.
Wind exposure is relatively good, but with some wind. screening - -
effect from palm tree clusters of generally less than 15 meters

in height. The proposed type of usage of the site (Development:
Center and Support Housing), is compatible with the proposed
development plan for that area. . - :

Site Owmership - The property ownership is in- the process of
being transferred from the Ministry of Religion to the Ministry
of Mines. The total property consists of 4.68 hectares, of
which a parcel of 1.00 hectares immediiately adjacent to the
School of Mines will be reserved for the school, thus leaving

a parcel of 3.68 hectares for the Center.

. Utilities Availability - Ample electric power, water;'nunicioalw

sewer service and telephone service are now available for the -
Center.. .

”Accessibility‘- The selected site is located directly adjacent

to Route No. 7, a principal highway connecting Marrakech and
Casablanca on the outskirts of Marrakech,. It thus affords

L proximity to a nearby population center from which to draw

Minimum impact by the_proposed Center is_foreseen; There=§ill be no

staff. Marrakech hotels would provide temporary housing for
visitors.

Drainage - The site has gentle slopes and will be g:aded
during construction to be free-draining.

Other Location Considerations - The site is well situated

in respect to the academic comunity by being located
immediately adjacent to the School of Mines and also being
located in an area of rapidly developing housing £or academic

_and other professional people.,

direct economic or residential dislocation or disruption due to. .
construction or subséequent operationms.
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No direct negative impacts are anticipated.for the small business and
local people now found immedidtely adjacent to the site. It is expected

that sowe residents will derive direct and long term economic benefits P
from the Center through employment during construction and operatiom. -
The Center will generate new employment opportunitiés for service -
DPersonntel, : - 7

The proposed Center is expected to have a broadly positive impact for

the planned urban subdivision to be constructed nearby. No high noise -

level experimental equipment will be used in the laboratories. The :

total number of Center employees will be modest (50-100) and will mot - '
create any-local traffiec problems. The architectural style of the _

Center's villas is in keeping with Moroccan tradition and is expected

to blend in with the. campus of the School of Mines and the buildings

of the subdivision.

The Center wlil probably be perceived as a complementing institution
to the School of Mines. Aesthetically, the Center will be a dramatic
improvement in the present appearance of the site.

No recognizable significant adverse environmental effects are projected
as a result of the Center's construction, operation or maintenance.

B. SUPPLEMENTAL 20. HECTARE SITE

Consideration has been given to the acquisition and use of a 20 hectare
site located approximately 20 km west of Marrakech. Its greatest
ugefulness would appear to be a satellite area for any pilot projects
which MEM and CDER might plan, but which would be too large to be
located at the CDER site, for example: a small power tower, a gasahol
pilot plant, a biomass cultivation test plot or a solar powered E
irrigation system. The site is 10-12 km beyond the industrial park area
oni the western side of the city and is in a sparsely occupied farming
avea. The site is owned by the Ministry of Finance. If the site is
approved as the experimental parcel for the CDER, the Ministry of

Finance has agreed to transfer ownership of the 20 hectare to MEM.

The 20 hectare parcel is now rented to a local farmer for

- rainfall agriculture. There are no people living on the site itself

The proposed development of the site will take the 20 hectare of

farmland out of use. The farmer presently renting this land will have

.to look for alternate hectarage. This 18 not expected to preseant a
hardsbip as there are considerable amounts of farmland available e
in the general area. It is not anticipated that any negative disruptions
or dislocations will be experiénced by adjacent occupants as a
consequence of the project. The proposed development should

result in new employment opportunities for some local residents.

re
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The proposed development for the 20 hectare site is considered to be
socially sound. The site consists of cleared land used for minimal
grazing of livestock and subsistence farming. The AID/USDA Bioenergy
Team Report, Biomass For Energy in Morocco, August 1980, (see

.bibliog¥aphy) recommends the acquisition of this site for biomass
test plantings and also for possible large scale pilot testing of

a variety of chemical processes. The sociological and environmental
assessments indicate that this site is acceptable for large scale
biomass resource development, and the wind and solar development.

15-3
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TECHNICAL INFORMATION

WIND POWER PUMPING SITES

1. Center for Renewable Energy Development, Marrakech.
2. Sidi Bounouar, Essaouira Provingce.’

3. PX 8 Route d'Ahfir, Oujda Province.

4. Rabt Tehtani, Oujda Province

Hybrid wind power/photovoltaic pumping
site for possible future comsideration
for funding under the Pilot Project Fund

16-1
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permanent magnet
motor

. EQUIPMENT -3
: " FOR -
- RENEWABLE ENERGY CENTER s
EQUIPMENT DESCRLPTION CAPACITY
Photovoltaic 125 volts d.c. 5 kW
Batteries Common batteries
used in the Center
Water Pump Total head = 30 meters 1 bp
o | Discharge =1 liter per sec 0.75 kW
‘Pump Motor - ' 125 volt d.c. 1 kW
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OPERATION SEQUENCE FOR RENEWABLE ENERGY CENTER

16=2

[ TR
o P

EQUIPHMENT HODE OF OPERATION
Assumptions 1. The photovoltaic is a.source of energylfOt'the
: renewable energy center. The output terminals:
will be comnected to 125 volt d.c. maim bus bar.
2. A bank of 125 volt d.c. batteries will be
connected to the d.c. bus bar.
3. The water pump is a load commected to a 125
© wolt d.c. bus bar.
4. The entire electric system in the Center is
considered a central system.
Photovoltaic The output will directly feed onto the d.c. bus bar
‘ - for direct utilization or storage.
The energy output shogld be continuously recorded.
Watérgﬁhﬁp With small capaczty, 1t can be operated at

any time.

: The time of operation and the energy used
should be recorded. .
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Irrigation Water

1is 10 meters above well outlet

' _ ‘ . .
CHARACTERISTICS AND CAPACITY OF EQUIPMENT FOR IRRIGATION : .:E
h PUMPING AT SIDI BOUNQUAR SITE R
[N DESCRIPTION ~CAPACITY
Wind Turbine . 40 kW wind geperator at 9 m/sec 40 kW peak
Gaperator
Cut in speed of 3.5 m/sec 18.3 kW average
Cut out speed of 18 m/sec nearby site
Batteries 125 Volts \
62 cells 500 Ampare Hours
2.1 Volts per cell in series
| Vater Pump Total head " 45 meters
, Discharge 11.6 liters per 15 hp
sec (11 kW)
‘Pump Motor 125 Volt d.c. permanent magnet 20 hp
R , (15 kW)
Panelboard 125 Volts, 50 Amperes -
Stofage Tank* for Elevation of the bottom of the tank 600 m3

NOTE:* =

Existing 200 m3 water storage tank is sufficient to store

potable water for 8 days, including 20% loss allowed for
evaporation.

A ar e
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LOAD FORECAST: SIDI BOUNOUAR b
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 IRRIGATION, POTABLE WATER AND ELECTRICITY

TTEN CONDITIONS - - CAPACITY
. REQUIRED (KW)
Water Pump Total Head " 45 meters
Pumping Rate =. 11.6 liters per sec Pump = 15 hp
Motor = 15 kW
Lighting 20 houses, '~ 80 watts each Total
4-20 watt fluorescent '
lamps per house Load 1.6 kW
Auxiliary Power One blender 1.0 kW Total Load
| Battery charging 1.0 kW 2.2 KW
Lighting 0.2 kW

NOTE: (D

(2)

Existing 200 m® water storage tank is adequate to
store water for 8 days, including 20% loss allowed
for .evaporation.

A 600 m*® water storage tank is proposed to stores watar
for irrigation.
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SYSTEM OPERATION FOR IRRIGATION PUMPING AT SIDI BOUNOUAR SITE

[ L e
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TQUITIERT — —HODE OF OPERATION

Wind-Turbine Generator Automatically starts or stops at cut in or cut
. out wind speeds.

Water Pump ‘ The water pump is operated manually by a pump
control switch. The switch can only be closad
for operation when the wind speed exceeds 6
meters per second and the water level of the
storage tanks are below preset level.

Storage Ténk : Existing 200 m® water storage tank should
(Potable Water) : always be maintained at high level. The
water can never be used for irrigationm.

Storage Tamk The tank should be filled up before the

(Irrigation) - irrigation starts.
Lighting 5 hours per day.

When necessary, the opefating time or the
 pumber of lamps used should be reduced.

-

Batteries The batteries will not supply loads when its
specific gravity is below preset value.

The specific gravity cam be read from an
indicator installed at pilot cell.

Auxiliary Power - Auxiliary power can be used when the water pump
is not in operation and the batteries are in
fully charged condition (indicated by specific
gravity). ‘
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LIST OF, EQUIPMENT FOR POTABLE WATER AT PK-8 ROUTE d'AHFIR SITE

-

16-8

TECHNICAL 1NZORMATION

EQUIPMENT CAPACITY
Wind-Turbine 40 kW wind generator at 9 m/sec 40 kW peak
Generator '
Cut in speed of 4.5 m/sec 13.97 kW
Cut out speed at 17.5 m/sec Average at
, Site
3-phase, 208 Volt, 50 Hertz
synchronous gensrator ‘
Water Pump Total head = 80 meters
(Lift) - Discharge = 35 liters per sec 10.8 hp
(8 kW)
Pump Motor 3-phase, 50 Hertz, 208 Volt
(Lift) Wound roter motor 13.5 bp
Variable speed, (10 kW)
Variable output ;
Pump « .
(Distribution) Total head = 30 meters 4 hp
) Discharge = 5 liters per sec _(3 kW)
Pump Mdtor 3-phase, 208 Volt, 50 Hertz S hp
(Distribution) Squirrel cage motor (4 kW)
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“LOAD FORECAST FOR POTABLE WATER AT PK-8 ROUTE d'AMFIR SITE

-
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i -
TTENS DESCRIETION

Present 5 liters per sec - discharge, 12 hours operationm
|Requirement 216m3/day

Water Storége

4 - tanks 100 @3 each

Total . 400 m3
with 15% evaporation loss
Total capacity (pet) 340 m?
Good for 1.6 days (normal use)
2.0 days (emergency conditions)

Pumping Capacity

With adequate wind power supply, 24 hours
operation. -

Daily pumping capacity at discharge

rate S liters per sec =

432 m3/day.

Daily operation - supplies daily use
and 50% of storage
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OPERATION FOR POTABLE WATER SYSTEM AT PK 8 ROUTE d'AHFIR SITE  _i
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EQUIENENT

—HETHOD OF OPERATION

{Wind Turbine Generator

Automatically starts or stops at cut in or cut out
wind speeds.

Lifting Pumps

With the automatic control device provided, the motor

/ can be operated as long as the wind turbine gemerator
is in operation. The motor is variable speed and
regulates pump output according to the output of the
wind generator. '

Distribution Pumps

The motor is a regular 3-pbase type with a special
starting device to minimize the starting current.
Manually controlled. It can be coonected to the
system when the wind speed exceeds 6.0 meters per
second. If it is necessary to operate at a lower
wind speed, the motor can only be operated whea the
lifting pump is shut down. ' '
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€. LIST OF EQUIPMENT FOR RABT TEHTANI SITE AT OUJDA

< -
TTEH TECKNICAL INFORHATION CAPACITY
Wind Turbige 10 kW wind generator at 9.1 m/sec 10 kW peak
Generator ‘ o
Cut in speed of 2.7 m/sec 3.1 kW average
_ , at pearby site
Cut out speed of 23 m/sec ‘
'Phs;ovoltaic 125 Volts 1 kW
(Batteries are commonly installed)
 Batteries 62 cells, 2.1 lets per cell 400 Ampere Hours
in series / .
Pump ‘Head = 50 meters 2.7 bp
. Discharge = 2 liters per sec (2.0 kW)
Pump Hotor 125 Volt d.c. permahent magnet 3.4 hp
o (2.5 kW)
»
Lighting For pump house use | 80 watts
2 - 40 watt lights
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LOAD FORECAST FOR RABT TEHTANI SITE AT OUJDA
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TIME: FRAME

LoAD

16=32

{Present Condition

¢ 8 hours per day operation
e Discharge = 2 liters per sec

e Total water consumed = 57.6 m3/day
Storage tank 40 m?

) .
~+Future Load

® Normal Conditions

. @ Total Water Consﬁmption

7.2 m3/bour -
57.6 m3/day )
P Calm wind day and cloqdy day.
e Total water consumption
40 m? | |
(Limited by the capacity of storage tank)
® Total Power Load
Normal conditioms .
Water pumped |
57.6 + 40 = 97.6 m®/day
Electric Power consumed
34 kWb/day
e Calm wind day or cloudy'day.
Water pumped - 40 o3

Ehergy consumed = 14 kWh/day |
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Site Descrintions = Small Hvydro

_Part 1l : Tabant~Ait Imi

L
:
* .

Description : Tabant-Ait Imi is in the Bou Guemez valley on the northern ipe
of the central High Atlas, at an altitude of 1860 meters and about 74 km south
of the provincial capital of Azilal. The rich, well-watered valley supports
widespread and intensive agriculture which provides the basic ingredieats for
a very prosperous local economy combining agriculture with the regiomally more

. traditional pastoralism. The valley is four hours'drive by dirt road from

Azilal, over a pass closed by snows at least for two months each year.

The total population of the Ait Bou Guemez valley is about 10,000 spread among
25 villages and hamlets. Tabant-Ait Imi consists of 3 separate hamlets in

182 households totalling 1,117 people. It is the primary administrative
center of the wvalley. The caid's office is located there, as well as a prima-
ry school, a souk, a post and telephone office, a dispensary and a local office
of the Forest Service.

About 3,000 ha of land are irrigated in the valley by irrigation camals gravity
fed from hillside springs and the river. Principal irrigated crops are potatoes
and forage and corn for animal feed. Potatoes are raised as a commercial

crop and sold during harvest. Walnuts and apples are another important source

of cash income. The souk at Tabant is the principal market valley and one of
the most important souks in the central High Atlas.

Animal and human power are used for agricultural and pastoral tasks.

Water power is used for cereals grinding in small mills. There are no diesel
installations and few motor vehicles in the area. Domestic uses of energy
include those typical for the Atlas. Wood and charcoal are used mainly for
cooking and heating. Butagas is used for lighting and cooking; and candles
and kerosene are used for lighting. . There 1is no electricity now being geme-
rated in the valley and there are no reports of any past attempts to generate
electricity.

Two 50 kilowatt electric generation units will be installed at an estimated
total cost of § 222,000 ($ 67,000 for equipment and $ 155,000 for civil works.)

‘Water : The rivers in the vicinity of the sitevare spring fed. The proposed

water source for power generation is a spring which discharges into a small
tributary above the village of Ait Imi. There is sufficient water for power
generation the year round.

Socio economic Factors : The project to electrify- Tabant-Ait Imi is
considered sociologically acceptable. No negative impacts are foreseen as a
consequence of the project. There is no indication that an inequitable —
financial burden will be placed upon the users of the project.

I3
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The local economy is sufficient to absorb the costs of electrification and
even support modest investments in electrical applications which should expand
the economic base.

CTmain found that Tabant Ait Imi offered a combination of soci§3
econq?ic and ecological conditions which make it an attractive site for :§4
smal}r-hydro electrification project. The valley as a wholerhas a solid o
economic base which includes cash income. There is high interest and strong
support for the project among a broad. ¢ross-section of area residents, govern-
ment officials and local leaders. There is considerable movement in and out
of the valley making it accessible and open to innovative outside influences
which could lead to commercial as well as domestic applications of electricity.
Agricultural extension agents make regular visits to the valley and merchants
from urban areas regularly come to purchase potatoes. The road to Azilal
provides fairly reliable access for 10 months of the year. There should thus
be few obstacles to carrying out studies to monitor the effects of’ electrifica-
tion and to necessary repairs and maintenance operations for the physical plant
and transmission lines. Tabant will serve an important role as a demonstration
project having potential replicability within the valley and in broadly similar
settings in other remote areas. Tabant is typical of at least 6 other possible
sites for small hydro imstallations in the Ait Bou Guemez valley and many
more sharing a similar economic and cultural base and depeading on spring

water sources through the High Atlas and Middle Atlas Mountains.  Tabant's
resource base offers a range of ecnonomic possibilities that might be realized
through the use of dectricity. Development possibilities are foreseen

especially for the agricultural sector and a modest tourist industry.

Possibilities for agricultural applications include potato storage,

.cereal grain:. processing and irrigation water pumping. Small scale commercial

applications are expected to occur based on existing resources and needs.
Refrigeration for meat is an immediate application. A repair shop with an
arc welder and power tools for woodworking operations, including furmiture
making are further applications. A small tourist industry might be developed
to take advantage of the lush valley setting in summer and skiing in winter.

The provincial govermment intends to ¢arry out an integrated deve-
lopment program including road construction, agricultural and forestry activities
snd tourism development all of which will benefit from the introduction of

electricity. The program is now being reviewed for inclusion in the 1981-85

Five Year Plan.

Present GOM plans call for the generating and transmission facill—

, tles, once installed, to be under the supervisiom of the Ministry of Interior

+hrough local aucharicies. A trained technician from ONE will be permanently
resident at the site and responsibilities will also ianclude collecting customer
revenues. ONE will provide any additiomal special technical assistance as
needed. Institutional arrangements planned for operating, maintaining and
administering the facility are the responsability of the local collectivity -
the caid'office. The local community will not be required to provide the
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technical expertise necessary and no difficulties are foreseen in adapting to
the planned institutional structure.

-4 A local extension office of the Ministry of Agriculture will be
estaﬁlgshed at Tabant in 1981. This office will be able to provide advice
in {1 oducing new and improved production techniques and agricultural procgssing
Improved water and land management techniques and the expansion of irrigatidn
through elxtrically operated pumps c¢an help expand and improve agricultur3dl
production and thus contribute to the broader economic base of the valley.

. Electricity will improve the health of the community through
provision of refrigeration, sterilization, lighting and hot water to the

health care clinic. It will alsc provide a small amount of power for commer-

cial and small scale business activities ; power for a grist mill, lighting

for shops and refrigeration for foods. The improvement im education through

lighting, TV and radio will also be felt. Lastly a higher standard of per-

sonal confort and more recreation activities will be promoted. The broad

range of potential benefits and the positive local view toward electricity

indicates that there is strong community interest in the project and a willing-

ness to participate.

.

When weighed against anticipated benefits of project development,k
the reasonably foreseeable environment impacts are not considered cause of

significant environmental harm.
Y
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Part 2 : Msemrir

Description : At an altitude of 2000 m., Msemrir is on the southern slope of
the central High Atlas Mountains in Ouarzazate Province. It consists ofl
villages totalling 200 households with 1.200 inhabicants. Msemrir is a
commugne center, includes a primary school, a dispensary, 3 commune court,-<

an office of the Forest Service and a souk. Electricity is now being gehe-
rated by a diesel engine from & pm to 1l pm to light the administrative center,
streets and 50 private houses. The diesel generator is not reliable and has
an history of breakdowns every 2 to 3 months.

The local economy reflects the long standing prominence of traditional
pastoralism and the growing importance of agriculture and contributions from
migrants. Tatensive irrigated agriculture is practised. The amount of land
now under irrigation is estimated as 200 hectares for Msemrir center and
150 hectares for the commune. Local officials estimate that there are an
additional 50 hectares in Msemrir center and 200-400 ha in the commune overall
which could be brought under irrigation with pumping. Agricultural production
consists of wheat, barley, walnuts, potatoes and apples.

Present energy sources include electricity as well as the traditional
human and animal power. When available, electricity is used for home, admi-
nistrative and domestic lighting and for television and radios. Domestic uses
of energy are typical. Wood and charcoal are used primiarily for cooking
and heating, butagas for lighting and cooking, and candles and kerosene for
lighting. There are 5 diesel powered grist nills in the commune ; two of these
are in the center of Msemrir, and all are privately owned. At least omne
- householder in the commune has installed his own small gasoline engine to
pump well water for domestic, animal and irrigation purposes.

Water :Water availability could present a problem if the river were the only
source. During the summer dry season river flow is reduced substantially.
CTMain suggested that possibly improved water management techniques in con=-
junction with pumping could make more efificient use of what river water
is available and that several springs in the general area might also be used
for irrigation water pumping. The smaller hydro installation recommenried
by Grower, however, places less demand on available water than does the
installation recommended by CIM, and a USAID engineering review concluded
that with proper design ®ower can be providad reliably throughout the year
without conflicting with other water uses. !

The land to be used for the unit and the camals is collective
land under State control, and questions of expropriation or compensation
do not therasfore arise. Théere is an abondance of water in relation to crop
demands. The pwrject will not in any way interfere with irrigatiom.

Socioceconomic Factors : Msemrir offers a combination of socioceconocmic
:onditions which should make it a good pilot site for the research,
lemonstration and replicability and economic development goals for the
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small hydro program. Investments in commercial or industrial applica-
tions for electricity are expected to accompany the project. Msemrir

has an economic base which inecludes cash income and a portion of this is
expec?ed to be available for investment. T

o

¢
;g There is a high interest and strong support for the project amot i
areaTtesidents, government officials and local leaders. Msemrir is now - =
served by a small diesel generator which, when working, meets only a
fraction of the potential load. The demand for additional power is clear.
The 1981-85 development plans for the area proposed by the provincial
government include several commercial and industrial projects which would
add to the load. Symbols of locally available capital to make. commercial
investments are visible in new house construction and reflect the remit-
tances of migrants.,  There are also reports that migrants have signifi-
cant amounts of capital té invest in new business once elctricity becomes
more available.

The fairly good condition of the road allows for relatively easy
year round access.

The resource base at Msemrir offers good options for development,.
especially when considered in conjunction with government proposals inclu-
ded in the 1981-85 Five Year Plan.  Opportunities are foreseen for agri--
cultural and pastoral applications of electricity and in a range of small
scale commercial and service industries, including tourism.

Present marketing channels include the local souk and souks at
nearby major towns along the main highway.

The settlement pattern at Msemrir makes electrification very
praticable. All 5 douars are compact settlements and within a 1 to 1,5 km
. radius of each other and the site for the proposed power plant.

lu

Electricity will improve the health of the community through pro-
vision of refrigeration, sterilization, lighting and hot water to the
health care clinic. It will also provide s small amount of power for
commercial and small scale business activities ; power for a grist mill,
lighting for shops and refrigeration for foods. The improvement in
education through lighting, TV and radio will also be felt. Lastly a
higher standard of personal comfort and more recreation activities will
be promoted. The broad range of potential benefits and the positive local
view toward eletricity indicates that there is strong community interest
in the project and a willingness to participate.

Various agencies of the GOM plan to undertake development acti-

.vities in the Msemrir area, particularly in agriculture and small agricul-
ture-related industry. Efforts will be made to coordinate these activi-

ties for optimum use of available electricity through the local and pro-
vincial authorities. The Ministry of Agriculture plans to establish an
extension center in Msemrir later im 1981. Its major responsabilities

will be irrigation pumping and expanding and improving agricultural
'productiOn.and livestock management practices. The potential impact
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of this type of technical assistance can be considérable. Irrigation _
pumping can have a major role in improving water management on land now irri—
gated and in expanding the land under -intensive cultivation,
Emigrant workers - those who have left the area to work in urban areas in
Morosno and Europe and repatriate their earnings - are a likely source of
cash“for investments, market outlets, business management skills and tech>=
nological innovation. Efforts will be made to encourage their active
participation in the development of the area.

Present plans call for the generating and transmission facilities
.. to be under the supervision of the Ministry of the Interior. A ONE trained
technician will be permanently resident at the site and responsabilities
will probably also include collecting customer revenues. ONE will provide
any additiomal special technical assistance as needed.

Institutional arrangements planned for operating, maintaining and
administering the facility already have their basic foundation in the caid's
office. The local community will not be required to provide the technical
expertise needed and no difficulties are foreséen in adapting to the
planned institutional structure.

The proposed project will not require relocation of any housing
or other existing structures and is not expected to have any negative impact
on downstream users of water. When weighed against anticipated benefits
of project development, the reasonably forseeable impacts are not considered
to cause any significant envirommental harm.
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Part 3 : Arhbalou-n~Kerdouss

g -
. L . . -

»

:
Desc;igtion : Arhbalou-n-Kerdouss is at an altitude of 1600 m. on the —g
southern slope of the central High Atlas Mountains in
Errachidia Province. The site is 51 km and about 2 hours by dirt road from
the main highway and is accessible throughout most of the year. It consists
of 3 settlements about 3/4 Km apart in a short broad upland valley.
The population is about 1,000 people in 178 households.

Arhbalou is the commune center and the seat of a newly established caid's
office. Public services include a primary school, a post and telegraph
office, a dispensary, administrative-center, and a newly built agricultural
extension center. This center will provide agricultural advisory services
to local farmers and may assume some of the responsability of regulating
the delivery of irrigation water. Potable water is obtained from wells
and from the spring feeding the irrigation system. There is no local

souk and no electricity. The local economy is based on pastoralism and
agriculture, with support from remittances from emigrants.

Rain fed cereal culture is practiced as well as intensive irrigated
agriculture. Principal crops are corn, barley, alfa and vegetables.
Little wheat is raised. An estimated 186 hectares of commune land are
now irrigated and 40 hectares more, could be irrigated. The size of irri-
gated holdings varies considerably by family, but an average holding of
1/2 ha per famlly is probably accurate. Cash income is derived from the
sale of livestock and some of its by-products (raw wool, hides) and remit-
tances from family members who have emigrated.

Patterns of energy sources and use- are typical. Wood and char-
coal are used for cooking and heating, butagas for cooking and lighting"
and candles and kerosene for lighting. There are 7 privately owned diesel
grist mills for grinding barley and corm in the ‘commune. There is no local
use of hydropower.

A generation capacity of 250 kilowatts will be installed at a
total cost of § 446,000 (§ 386, 000 for equipemnt and $§ 60,000 for eivil
works)

Socioeconomic Factors : Arhbalou-n-Kerdouss offers a combinationr of socio-
;economic conditions which should make it a good pilot site for the research,
demonstration and replicability and economic development goals of the small
hydro program. Investments in commercial or industrial applications for
electricity are expected to accompany the project. Arhbalou~u-Kerdouss has
‘an economic base which includes cash income and a portion of this is expected
to be available for investment. Local interest and support are strong and

[ 4
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the project is seen as providing the only viable possibility for electrifi-
cation within the near future. Potential uses for the power foreseen by
local officials include the usual lighting and recreational applications

(TV and radio), and the commercial applications of irrigation water pumping
COTTH and barley grinding, lighting for local shops, and possibly fig dryxn
and.gilve oil pressing plants. In addition, it is reported that a summerjcamp
for Thildren will be established in the valley by the government. ri

Access to modern technology is primarily via migration and visits
to larger towns and cities by local residents. Migration is an important
sourcé of exposure to modern technology and helps chape local attitudes
toward technological innovation. The newly constructed agricultural exten=-
sion center will also be an important avenue of access to innovation when it
beg1ns operations.

Access to the site for project monitoring, demonstration and
maintenance and operations purposes should not present any major diffi-
culties.

The existing agricultural and resource base offers some possibi-
lities for small applications of electricity which would help to broaden the
local economic base. Other small scale application are seen for local service
businesses such as welding and vehicle repair.

Marketing channels for Arhbalou-n-Kerdouss now exist with the

lnearby large towns and good roads provide access to provincial capitals and

the large commercial centers.

Water : The spring which will provide the source of water for the hydro

facility is also the source for the extensive irrigation system serving
the three valley communities. Engineering plans call for placement of
the powerhouse at the foot of the slope below Arhbalou-n-Kerdouss village.
There are no detailed hydrologic data for the site. However,
preliminary estimates suggest that there could be occasions when the power
plant might not be able to generate power 24 hours per day if water is

required for Arhbalou.

Power reductions would be only occasional and are not seen as
serious enough to jeopardize capital investments in elactrical applications.

The present water calendar management system seems to be func-
tioning well and is an indication of the local abilities to organize and
manage effectively. N

A socioeconomic study of Arhbalou-n-Kerdouss in December 1980
recommended that water use for electricity generation bé carefully planned
so as not to interfere with its use for irrigatiom, particularly in the
summer; and that the local authorities review with the population the project
plans to assure them that installation of the pilot unit will not conflict
with irrzgatlon. A , . -
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The small hydro installation will not only not conflist with irriga-
tion needs, but will help satisfy them. The unit as designed will provide
for using a portion of the electricity generated to pump part of the water
which. has passed through the turbine back up to top of the irrigation network
for re-use. This will allow irrigation of a larger area than has so far-!
been possible with simple gravity irrigation. B

=4 ‘ -
Questions of responsability for financing, installation, managemit,
repair and maintenance of the small hydro facilities appropriate GOM authori-
ties : (Ministry of Interior, are now being reviewed by the/Ministry of Energy
and Mines and the Office National de 1l'Electricité). Clear assignment of
responsabilities for these matters and a firm commitment to carry them out
will be conditions precedent for AID procurement of any small hydro equipment
for this project.

Before construction begins at the site, the proposed pilot instal=-
lation design will be reviewed with the local authorities and beneficiary

. population at a public meeting so that the advantages, disadvantages, water

and land requirements, and the extent of local responsabilities for the
installation can be fully aired. The pilot unit will not be installed
without full local acceptance.

Present plans reportedly call for the generating and transmission
facilities to be under the supervision of the Ministry of the Interior.
an ONE trained technician will be permanently resident it the site and their
responsabilities will probably also include collecting customer revenues.
ONE is supposed to provide any qdditional special technical assistance as
needed.

The institutional arrangements planned for operating, maintaining
and alministering the facility already have their basic foundation present
with the caid's office. The local community will not be required to provide -
the technical expertise necessary and no difficulties are foreseem in adapting

.the planned institutional structure.

Widening the present canal from the intake will take a small amount
of irrigated land, but careful planning should avoid unnecessary destruction
of valuable land. Construction of the rest of the canal structures, storage
tank, powerhouse and tailrace will also require a minimal amount of land
taking. Bowever, this land is not used for agricultural or residential
purposes. The project is not expected to disturb any present housing.

To date, there is no evidence of critical habitat, rare or endan—
gered species occurring within the vicinity of the Arhbalou-n-Kerdouss site.
The Ministry of Water and Forests will provide comment in this area once
the precise location and the extent of development are known.

When weighed against anticipated benefits of project developmewnt,
the reasonably foreseeable impacts are not considered cause of significant
environmental harm.



.
" .

\“'

ANNEX 18

PORTABLE PHOTOVOLTAIC PUMPS

The attached'description is provided by omne

of a number of firms manufacturing portable

~photovoltaic pumps. It produces a 250 watt

unit which pumps 40 gallons per minute at
15 feet - enough to yield 60-80 cubic
meters per day and irrigate 1-4 hectéres,
depending on the crop, soil and climate.
Ihe cost, now at about $6000, is projécted

to drop significantly during the next five

years. ..
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'Gené\rating electricity directly from sunlight

A new day is dawning in which electricity will be as
abundant as sunshine. Sunlight striking photovoltaic (p.v.)
cells causes current to flow and power to be generated.

Photovoltaic systems differ from other forms of power
generation in that the efficiency does not depend on
system size. Because there are no “efficiencies of scale” in
photovoltaics, this has become the most suitable source
for small, widely distributed, power requirements.

18-1

This new approach to power generation has, in the past,
been expensive. Through careful market analysis and
imaginative engineering Solar Electric International has
identified and developed applications that are economic -
now.

How does a solar cell work?

The basic concept is simple. A solar cell is made of two very thin layers of
semiconductor material normally silicon. These are mixed with other materials
to give one layer a negative electrical bias (n-bias, an excess of electrons), and
the other layer a positive bias (p-bias, a deficiency of electrons). Terminals of an
external circuit are attached to the front and back of the cell. Sunlight reaches
the junction between the two layers in the form of photons of energy and
knocks electrans across the junction. This leads to a current which can be drawn
through the external circuit to return to the other side of the junction. If a load,
such as a d.c. electrical motor, or a light bulb is placed in the circuit, it will be
operated by the current. Thus sunlight is directly converted into electricity. This
should not be confused with a thermal process, and no heat transfer is involved.

Wire

N-Layer Sunlight.
- L I
h'MICl’Qn thick L -

4+

o Junction—-—--—\
(Loadw P-Layer ———

200 Microns
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Photovoltaic power applications

Past

Solar electric power systems were developed in the early
1960’s to provide on-board electrical power for satellites
and spacecraft.ln outer space, they have functioned
superbly, far frém any possibility of maintenance, year
after year. e’ ~

in the early 1970’s photovoltaics started to “come down
to earth”. As lower cost manufacturing techniques were
developed, a small number of applications were
recognized as being the first of man’s earthly needs which
could be economically served by solar energy. These
applications, typified by microwave repeater stations and

offshore navigational buoys, were all at remote locations
requiring strictly limited quantities of energy.

; -q\t.‘?-::crﬂ‘...

A 25

Present
As fossil fuel costs continue to rise and photovoltaic

costs to fall, solar electric power is rapidly becoming
economic for a far wider range of applications. Amongst
the most promising of these are water pumping systems,
remote lighting and power packs for the needs of
non-electrified villages. Solar Electric International has
available, or under development, a considerable number
of devices ranging from micro-irrigation systems and
battery chargers, through refrigerators and educational

. TV sets, to handheld agricultural implements such as crop
sprayers and weeders. .. o)

Future

~_ Inthe future, as the costs continue to decrease, the use of photovoltaics will become
justified for large-scale electrical generation. However, for the 1880’s, the guiding principle of
solar electricity will continue to be “Small is Sensibie”! ~ '
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) Soarfecrc ~ SEI-250
Portable
Sun Pum@

'Ovcr 50 mitlion of the world’s poorest farm families exist on iess than 50 million hectares {125
miilion acres) in the fertle alluvial valleys, dellas and coastal plains of the Third World. Most of these
areas experience extended dry seasons during which ¢ropping is impossible without irrigation; but
adeguate rrigation 1s frequently either unavailable or beyond the financial means of a small farmer.

The SEI-250 Sun Pump is a solar-powered water pumping system which can dramatically alter the
irrigation options open to these farmers. The unit has been specifically designed to supply irrigation
water 10 farms of 1 to 4 ha . depending on lift and cropping pattern, where conventional methods are
nappropriale or becoming prohibiively expensive.

DRESCRIPTION

The lighiweight. portable Sun Pump is a self-contained system comprising a 250-watt photo-

voltaic array, @ pumpset, a Maximum Power Controller (MPC) and a mounting frame. The entire

" unit can be easily moved from house to field or from one water source o another: its simple operation
and low maintenance make it paniCUlarIy wetl suited for use in rural areas and in other piaces not
served by an electric grid. The MPC is an electronic device which matches the pumpset load to the
power available from the solar array under varying conditions of insolation {sunshine). This raises
the efficiency and maximizes the YIeld of the system, ensures good start-up capability and, within a
broad range. varies the speed of the pump 10 maximize output when either insolation or hfx conditions
diverge from the base values for which the equipment was desngned :

The Sun Pump available today is optimized to yield 2.5 liters/second at a lift of 4.5 meters (40 gpm
3t 151t} Solar Electric International pumps with larger yields and lower/hxgher lifts are benng
developed and will be avaifabie in the near future. :

OPERATION AND MAINTENANCE

The SEI-250 Sun Pump is quiet, safe and simple to operate The user merely places it in the proper-
south-facing direction in the morning. lowers the pumpset and switches the unit on. {f he does not
intend 10 move the Sun Pump daily he leaves the switch on: the unit will automaucally turn on and off
as the sun rnses and sets.

Routine maintenance involves occasional water rINsing 10 remove any accumulated dust or dirt.
The array should have a trouble-free hifetime of 15 years. while the pumpset shouid last 7 - 8 years.
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F EATURES AND SPECIFICATIONS
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Rugged. high-relability, easily maintained
Outer surface protected by tempered glass which provides high transmittance
Peak power: 250 Wattss ‘
Open circuit voitage: . 125 Voltss
Short circuit current: 2.5 Amps®

ARRAY

W

TR ]
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Sturdy frame supports the array. allows proper orientation to the sun and
facihitates transportation of unit.

FRAME

Submersible. high efficiency variable voltage/variabie speed

Nominal operation 3000 RPM at 60 Volis DC

Brushless. permanent magnet design eliminates need to unseal motor for
periodic maintenance .

. Verucal axis, single-stage centrifugal pump close-coupied to motor

- ) High impact plastic impeller and casing

Integral flotation device

Optimized for high-flow, low-head canal and open well conditions

- PUMPSET

MAXIMUM POWER Sate operation to 325 Watts

CONTROLLER Qurput limits: 5 Amps, 75 Voits
Electronically matches pumpset load to available array power. under all
; conditions. using pulsewidth modulated downconverter with integrated
circuit logic. : )
| .
: PERFORMANCE
Hesd Meters Feet
2 Discharge® 2 4 6 6 12, 18
Liters/sec. 35 275 15
M3/he. 126 99 54
US Gal./min. 60 48 26
Ac-inshr. .14 B .06
® Under typical field conditions (95 Mw/cm? insolation; 30°C ambient temperature).
SOLAR ELECTRIC INTERNATIONAL
. 4837 Del Ray Avenie 5. The Parade
Washington, D C. 20014 Castletown
Phone {301)656-9614. isle of Man

4/80Q

Telex 248491 SEIW

(0624)822-594
Telex 629643 VINCE

- .- BEST AVAILABLE COPY




SOLAR ELECTRIC INTERNATIONAL

SCHEDULE OF CURRENT AND INDICATIVE
FUTURE PRICES® FOR SEI SUN PUMPS

T 1peee
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SEI-250 .- Year -

1980/81 1981/82 1982/83 1983/84 1984/85  1985/86
Bo. of Units | mmmmmmeiccsmeemoocossoooes (U.S. Dollars)--=-=====m-==-ccsco-ocoo=-
1-:0 7 ' $5,250 $3,950 $2,650 $2,150  $1,650  $1,250
11-20 4,750 3,600 2,650 2,150 1,650 1,250
21-50 4,250 3,250 2,650 2,150 1,650 1,250
51-100 3,750 3,000 2,500 2,150 1,650 1,250
101-200 3,450 2,70 2,300 1,900 1,650 1,250
201-500 2,659 2,200 1,825 1,450 1,125
5011000 2,150 1,750 1,300 1,025
1001-2000 , 1,650 1,275 950
2061-5000 1,250 925
5001-10,000 o 900
SEI-500
1-10 ~ $7,000 $5,500 $4,000 $3,000 $2,350 $1,850
11-20 6,500 5,100 4,000 3,000 2,350 1,850
21-50 6,000 4,750 4,000 3,000 2,350 1,850
51-100 : 5,500 4,500 3,750 3,000 . 2,350 1,850
101-200 5,200 4,250 3,550 2,775 2,350 1,850
201-500 . - 4,150 3,450 2,700 2,150 1,725
501-1000 3,400 2,625 2,000 1,625
1001-2000 , - o 2,550 1,500 1,550
2001-5000 1,850 1,500

5001-1C,000 : s 1,475

*1980 § ex-factory - : April, 1980
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'MOROCCO: ECONOMICAL AND SOCIAL DATA
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. U.S. OVERASEAS LOANS AND GRANTS — OBLIGATIONS AND LOAN AUTHORIZATIONS CCONOMIC PROGNAMS OF ALL DONOAS
{U.S. Fiscal Years — Millions of Oollars) {Midhona ot Dotiary
COUNTRY MOROCCO A ASSISTANCE FROM INTERNATIONAL AGENCIES — COMMITMENTS
TOTAL LESS ) Y108 FY e ' £Y 1800 £Y 18-09
TOTAL REPAY- . . - -
. FOREIGN ASSISTANCE ACT PERIOD LOANS AND .mm‘ anp | REPAY- oTAL 90.0 4304 1¥3.5  1633,9
'ROGM_ ! GRANTS INTERESY H;:::;::‘:I :2:" [ ] 1.; 407.0 146,80 1421,9
. 8" e . 14 9> . .
e ) un e e aen bt wer | 104 ;.. - 13_3 ! '.:j ;; .
- - los 6.0 0.0 0.0 6.0
) ADD 6,0 0.0 0.0 9.0
a1 .ot 26,8 Jo.2 21.2 9a0,2 290.2 £90.0 AFOA 5.0 6.0 9.0 28,8
. cain - A, i (N 9.7 515,72 290.2  .225.0 UNDP- a.? 5.9 5.0 - Sl.9
-8 . €l &0 180 21,4 11,5 445.9 e 465,00 | OTHER-uN 0.0 2,3 0.0 13.3
_ _ ‘ ) i B ~ Lec 2,0 e.0 26,0  26.0
tkt:.ulluwlg“. esecsecctan leed 8.5 2," !‘-,.9 W} 391.9 213.4 178,.5 .
‘::....v..... ......... eseerecas 134 - - Z . 3“.5 21is l‘-ZB..l‘ orme . ace
RSP AISAAPIRPARR Sremenes 13 0.5 2.} 10,0 (7% Q.4 - 50,4 B PHATEAAL OFFICIAL DEVELOPMENT ASEISTA
(Econome SupportFund) . .. .uueon. .. - - < e < Y. C ! v \
- 37 ] N Y. DAC COunTRIES l;uu Hishursmenta)
M fodlotum i 40) .. ..... teatarans P 2.2 21,1 24.5 20.9 $66.9 Touo 90,1 : > > )
:o:. .................... aconee 1er - d.0 ‘0‘ .9.1 !,3.1 76.5 QS.Q Donos - oy vi!-!ﬂ' _cvu--n_
o srenecseeee teserees 1.2 2.8 18.1 15.7 1.2 393;¢ Cos 93,2 TorAL 194.5 195.4 1494.1
e Her - 8. “d.6 9.7 11307 16.6 96,9 u.s. 21.0 '26.0 319.0
Povaiew fompn wProssad tes Comstrn i 130 - 8,) 4.3 9.1 122,.5 w241 79.8 FRANCE 106.0 94.2 729.2
iy A 3 - - : L T T B S Y GERHANY 8. 49.4 260.1
m.‘.“.m'.“"~“ 17.2 z.‘ 15.1 ‘501 .2 Jﬁ:_..? . - 39302 B(LGIM 14.3 15.6 17.6
Veteatay Beiat Agiacat . ienenenenenn ol : . =5 ieses - 185.8 CANADA 4.6 1.5 40.7
el 16,8 2.0 15,1 1%.7 1.2 201.17 . 20737 fTALY 1.8 2.1 ng
_ _ : ; - ; i ' OTIER 1.3 2.6 1.8
8 Qtat feovomis AMBLAAS . o ccaesccanirens 1.8 £.7 !_.u 1.7 2.2 2',05 - 214 S :
l~; o1 1ot 1.7 3.; 21.e - 21 .: . 1 OPE.C COUNTRIES (Grou Badunemests}
Lot 8.7 l.o l.1 2,2 21.4 - 214 : - :
- - ‘e e E Cla - - LY 1878 v un grm-n
) T0TAL 1.3 20.5 289.9
Juey 0.2 30, 4,2 46,1 290.3 4.9 195.4 ’ B
30,0 - 30,0 43,0 45,0 23404 9.9 139,5
) :‘of 0.2 LY 3 l.l 1.l 88,4 - . '5509
s MAPGEW.........00ne ceetsaceny . .
b CnatFumning- NS ... ... ... i0.nas - 0.2 = - = ?"° - 29.6
6 Mdiary Anstsnce Ssrvice Fuaded (MASF) Gronw . . 3ue0 i 3200 ‘:og 45,0 2344 9%.9 139.5
I - . . . . -
: :.:c:::- EacomStochs ... ..., PP e - . el ! 1 ::.: - :::; | € LOANSANOG GRANTS EXTENDED BY COMMUNIST COUNTRIES
. - - - - - " - - : ey cY i €V 156418
4L FOTAL ECOUOMIC AND MILITARY ASSISTANCE . . o . 2 va
T USSR e T0:d “e2  Sl.e  B0.4 733 1270.5 D651 88S.4 rora 2,089 y 2.0
[ et 24,4 - 3.4 sl.a 54,7 T49.6 3851 364,5
212 “.2 19.0 2b.8 lo,.8 520, e 520,9 USSR 2,000 - 2,100
Othae ¥E Sovernmsatboans sad Groam ... ...... .. SEETe=eses SeeSesssessSe- S=Strseteensateme (ASI(R.,!
8 CapatlmpertBook boans . .. .. et eeeaas e het 24,1 - 7.8 178,2 155,06 22,6 EUROPE 83 - » 1o
N ANOmarlosms ....... eririeeeaaa. o - 11.3 - T.s 40,9 S840 33,2 ' . '
83,1 Aot 13.¢ - - 69, 100.0 10,6~ CHlnA - - i 55

* LESS Tr. & BaC,u00,

Ta = THAhSITIONAL QUANTER (T/1/776 - 9/30/T0)
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ECONOMIC AN

COUNTRY: - MOROCCO
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*8AS1IC DATAS

TOTAL POPULATION.. (VHOUSANOS,MID 1960)

19,954
PER CAPIVA GNP oo oo eceoee IDOLLARS,1978) 670

AVERAGE ANNUAL PER CAPITA REAL GNP GRONTH RATE.. (1980-78) 2.5%
AVERAGE ANNUAL RATE OF INFLATION (1960-T70) '2.2% (1970-18) 7.1%

NATIONAL INCOME RECEIVED BY LOW 20% OF POPULATION.. (1970} 4.0%

LIFE EXPECTANCY AT BIRTH, IN VEARS
FEMALE 57.0

(1978)  TOTAL 55.4 MALE 53.8
11958) TOTAL 50.4 MALE 49.0 FEMALE 51.8
ADULT LITERACY RATE (1971) TOTAL 21T MLE 342 FEMALE 108
11950) TOTAL 14X MALE 22% FEMALE 6%

e o o v e s . S

*AGR JCULTURE®
AVERAGE ANNUAL PER CAPITA AleCULIURAL PRODUCTION GROWTH RATE
(1970~1979) —z.at

AGRICULTURAL PRODUCTION AS % OF GOPeccceccccces (l978" 18%

POPULATION DENSITY / SO MI OF AGRICULTURAL LAND (1980} 255
LAND DWNEDS (1973) BY TOP 10% 49.0%  BY LOWEST 103 1.0%
MAJOR CROPIS) ARABLE LAND YEAR
SUBSISTENCE: WHEAT BARLEY 5T% t1979)
CASHE WHEAT ORANGES SUGAR es:ts 298 (1979)
MAJOR AGRICULTURAL EXPORTSII1979) ORANGES TOMATOES '
MAJOR AGRICULTLRAL IMPORTSI(I9T9) WHEAT VEG. OIL SUGAR
PROPORTION OF LABOR FORCE IN AGRICULTURE.eeeeee (1978) 53X .
*CENTRAL GOVERMNMENT FINANCES®
TOTAL DOMESTIC REVENUES (8 MILLIONS, U.S.)
(19760 1,997 (77) 2,508 (78) 2,805
TOTAL EXPENDITURES (8 MILLIONS, U.S.)
(1976) 3,867 (TT) 4,892 (T6) 4,092

DEFICIT(—} OR SURPLUS (3 MILLIONS, U.5.)
(19746) -1,870 {77} -Z,104 (78} -1,280
DEFENSE EXPEND ITURES,

D SOCIAL DATA

SFOREIGN TRADE®

s e e et e s e e .

MAJOR EXPORTS... (19781 PHOSPHATES'

EXPORTS 10 U.S. -
. (3 MILLIONS, US, FOB) (197T7) 25
AS ¥ OF TOTAL EXPORTS §1977) 2% (1978)

{1978} 43 (1979} )
3R I9h 2%
-y

MAJOR IMPORTS... (1978)  MWACHINERY FOODSTUFFS OlL PRODUCTS
IMPORTS FROM U.S. ,
(3 MILLIONS, US, CIF) (1977) 202 (1978) 249 (1979) 242
AS T OF TOTAL IMPORTS (1977) 6% (1978) 8% (1979) 7%

.]RADEVBALANCEQS HILLIUNSy U S IUI9TT) ~1,a97(T8) ~1,462(79) ~L,009

MAIN TRADING PARTNERSE FRANCE SPAIN  1TALY

EXTERNAL PUBLIC -DEBT AS T OF GNP (1978)  40.1%

SERVICE PAYMENTS ON EXNTERNAL PUBLIC OEBT,
{s "'LL'ONS' UeSe)evecescncocscscsnsssssssseseees (1978) 5«8

AS X OF EXPORT EARNINGS (OEBT SERVICE ARATEO).... (1978) 18.7%
9SOCIAL DATAr
POPULATION GROH‘H “A'E..o..o.........0‘...0.....0."969-’9' 2.9%

POPULATION IN URBAN AREAScccsecacses (1969) ¥ i (1974) Jag
TOTAL BIRIHS PER 1,000 POPULATIONe ccscccccccccsacena (11979) K3
RARREED WOMEN AGED 15-44 YRS, USING CONTRACEPIION... (1974} T8

POPULATION (1978) .IN AGE GROUP:
{0-14YRS) 46.5% (15-64YRS) 50.1% {65+ YRS)

3.42
INFANT DEATHS DURING FIRST VEAR OF LIFE # 1000 INFANTS (1972) 133
PEOPLE PER PHYSICIANeeosoevososscess (19760 11,101

MAJOR CAUSES OF
OISEASE (I9TSIMEASLES EYE DISEASES
DEATH.. (1971)MEASLES RESPIRATORY GASTROINTESTINAL |
PER CAPITA CALORIE SUPPLY AS A % .0F REQUIREMENTS.... (1977)  165%

POPULATION WITH REASONABLE ACCESS TO SAFE WATER SUPPLY(1975) 558

AS X OF TOTAL EXPENDITURES e (1976) B.5% (77) 9.9% (78) 11.5% TOTVAL SCHOOL ENROLLMENT AS. ¥ OF POPULATION IN AGE GROUP:
AS X OF GNP. sececsgecccccnse (19760 3.2% (T7T7) 4,0% (T70) 3.7C PRIMARYecoeeosecess L1977 TOTAL 6b6,0X HALE  686.0% FENALE 50.0%
. : ) SECONDARY oo ceove (1976) TOTAL 17.0€ MALE 21.0% FEMALE 12.0%
OFFICIAL INTERNATEONAL RESERVES, GROSS HOLOINGS END OF PERIOD, POST SFECONDARY .. . (I977) T0TAL &,2% MaLt Gand FEMALE ~ 1.8%
(SMILLIONS, U.S.)" (1977) - 531 (78). 642 179) 590 - : : ' _
EQUIVALEMT TO 2.piMONENS OF INPORTS 11979% ) " ENEKGY PROGUCTION AS X OF CONSUMPTION.cuecoeocenjors f1978) 19%
130 ‘ SRR

' !

) i

e, . -~ 3 - w———

fouy

©
1

[\

% h.r-"

P



ANWEX 20 . 20 - 1

AGENCY FOR INTERNATIONAL DEVELOPMENT

ADVICE OF PROGRAM CHANGE

Country : Morocco

Project Title : Renewable Ehergy Development
Project Number : 608-0159

Data Base Reference ¢ Near East Programs, p. 41

Approprlatlon Category : Agrlculture Rural Development and
Nutrition

Life-of-Project Funding : $6,700,000
Intended FY 1981 Obligation : $1,500,000

This is to advise that AID plans to obligate $1,500,000 in

FY 1981, Agriculture, Rural Development and Nutrition (ARDN)
grant funds for this project as shown in the Data Base,
rather than $1,300,000 in Selected Development Activities
(sba) funds as shown in the FY 1981 Congressional Presenta-
tion. . In addition, the planned life-of-project cost is now
$ 6,700,000, $1,700,000 higher than the $5,000,000 shown in
the FY 81 CP and Data. Base.

As a result of an Agency decision made after the preparatlon
of the FY 81 CP increasingly to fund energy activities from
ARDN funds when the activities were aimed at rural areas,
hereinafter all funding for this project will be from Section
123, The planned funding increases for FY 1981 and for the
life-of-project are based on feasibility studies and final
project design cost estimates which were not completed when
the Data Base was prepared.

Attachment: Revised Activity Data Sheet

The attached notifications were sent to the Hill on July 7, 1981.
Obligation may be incurred on July 22, 1981.

)
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Purpose:  To create and institutionalize an applied research and de-
monstration capability in renewable encrpy development which wilt
contribnte to national energy policy and planning.

Background: Morocco is one of a number of countries whose economic
development is threatened by increasing energy costs. A.I.D. energy
teams visited Morocco in 1978 and 1979 to analyze the Moroccan energy
situation and examine opportunities for renewable energy activitles.
The teams recommended that a Center for Renewable Fnergy Development
be established under the acgis of the Ministry of Energy and Mines
(MrM).

Project Description: The project began early in 1980 with further
survey  and design work. Now that feasibility studies have been
completed, technical assistance will be provided to (1) develop the
Center. (2) train Moroccan staff in Morocco, the United States and
third  comntries; and (3) design and carry out a renewable energy
research and development program under Center sponsorship. A.LI.D,
vill also finance the procurement of U,S. source technical and
scientific equipment for the Center and for the pilot projects and
demonstration projects.

Relation of PQ,]ect to A.I.D. Country Strategy: One of the major
elements of A.I.D.'s strategy in Morocco is Lo assist the Government
of Morocoo to integrate renewable energy development into natlonal
energy planning, and make renewable sources available to group-;
lacking access to conventional energy.

RBeneficiaries: The immediate beneficlaries of the project will bhe
Cenler staflf receiving training, and the target groups of the pilot
projects selectled.  Over time this project will help reduce depend-
ence on high-cost fossll fuels, permit Lhe continued expansion of
ennrﬁy anpply essential to economle growth and help improve the
gualilty of rural life by increasing agricultural productivity and
agro-employment opportunities,

and reducing environmental destructionf

"t : A N L N N I O R N R
TRAGRAM: MOROCCO CTVATY DATA SHEEL e e

TTLE ' - T RetuminG source (1) ,\l,r“.,,, fore. PROFOSED ONLIGATION (rna mr.mh ordollnyy T T

lehowns Friorr v . i tiral Neyv. & Nulritjo Se- FYm tire or

Renewn 10_'_» i{lf:(_.:y“h_r:v‘&l_(yumn, _feeted I)cve.ﬂ)g;goné ’\ le Zl_r:g,-__ o ._.____lv’,i-“._‘. e l'"""‘” {ath.) ‘””

HUMBEN ,08_10) 1459 nEW PRIOR AEFERENCE s s e . mulAL a ESTHIMAILED FiAL ESTIMATESD COMELF TIOR nAlr

g S ew [ Advice e Program oBLyIAVION ORUIGATION OF PROIECT
ananr k1 voan(] contmume b Change dated 1/29/80 AR v 86

of Moroceco in
Lhe Center
Lhe
of Moraceo conbritbag.

peroewv ithing

Host Counlyy and OLher DOuors: The Government,
staff and Yand and will constr

construct tacilities for ror
Renewable Energy Development in Marrakech as well

and demonstration projecls. Fstimaled Goverpment.

as oy pilal

tions will excend $5,000,000 during the 1ifc of project.  Ho olher
donors are directly associated with this project.
Major Outputs AL Yenrs
Center for Renewable Fnergy Development established i
Smnll remole hydroelecetrle gemeralion ptlot projects
establ Ished C 3
Solar, wind and blomass ptlot projects tnatnlled '
and functioning. .. .voviirniiietiieeraeneeann 10
Moroccan staff tralned for Center................... 10
A,I.D, - Financed Inpuls . (§_|_.I|S_)2:'1|||'|';
C Life of i
Personnel (long-term 8 p.y J....iooveiiennnnn..... gl
{short term 100 p.m.)...ocununnnn... 1,060
Tralning {Iong-term 2b p.y. ). ..., ., ho
(short-term 120 p.m.)............. ceeeanse hs
Commodities (such as laboratory and hydro-power
generatton equlpment, small photo-voltaic pumplng and
refrigeration unils, and wind-povered-electric pumping -
L e 2,55
Small proJects fund..........oeiiveviennn.. 320
Olher costs (preparatory atudles, mmhml jon,ete.) Ghn
TOTAL 6 tun

US. FINANCIND {In theusands of deltans) ;' PIENCIPAL CONITRACTONS OR AGFNUCIES
Obligations Expinditoin ! Qﬂhuu.ld
Vhinagh Soptendra 30, 1979 6(—)(—) -I ' '; —— To Be Selected
. 600 1 B %99
—_ - _Foture Yeur Obfigetions. | Estimeted TetslEort
| Feopored ¥t ve v.u o 1904 1.500 k600 n GJQQ. . _ _ .

"AVAILABLE DOCUMENI
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- AND AID/Y WORKLOAD.:

s UNCLASS IF
o Dopurtmvntof State

PAGE §1 OF 82 STATE 164508 7073 081634 AIDIGS1
ORIGIN A1D-35 .
CQRIGIN OFFICE- NETC-g4
{NFO NEPD*D4 AANE-BL NEDP-B2 CHG-81 NENA-03 PPCE-81  PDPR-G1
PPPB-B3 GC-H1 PPEA-B1 GCFL-B1 GCNE-B1 STA-1L  |DCA-B1
PPIA-BL FM-2 AADS-01 C-01 CMGT-02 CNE-B2 CPP-81 (CPS-g2

CSE-2 CTR-92 DSEV-#1 CH3-01 DOE-81 OPIC-18 /@64 A4 823

......... YT S Uy Ry RSP G U .

INFO 0cT-g8 /B35 R

DRAFTED BY AID/NE/TECK/HRST: GEORGE SELF:FuH
APPROVED BY A10/A-AA/NE: ALFRED D, WHITE
AID/NE/TECH/HRST: BARRY HEYMAN
AtD/NE/NENA/TM: GEORGE LEWIS (DR)
AID/NE/TECH:LEWIS P READE
A10/NE/PD: ROBERT. BELL (DR)
AID/NE/PD:LENNY ROSENBURG (DR)
AID/NE/DP: BRADSHAW LANGHAID
AID/GC/NE:BRUCE JANIGIAN (DR)
AID/PPC/PB: JERRY SEGAL
DESIRED DISTRIBUTION
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6C GOFL GCNE LDCA FM-AADS C CMGT CPPCNECPS FMAADS CSE CTR DSEY
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R 2306207 JUN 81
FM SECSTATE WASHDC
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UNCLAS STATE 164508

AIDAC

E.O. 12a6§:' N/A

TAGS:

PP FOR MOROCCO RENENABLE‘ENERGV DEVELOPMENT 0

SUBJECT:
(608-9158)

1. THE NE“C'REV!EHED AND APPROVED SUBJECT PP ON JUNE 4,

1981, THE COMMITTEE WAS PLEASED WITH THE OVERALL CLARITY

OF THE PP AND COMMENDS THE MISSION ON AN EXCELLENT PROJECT
PAPER. . N

2. THE NEAC OVERALL PERCEPTION IS THAT ‘THE PROJECT RE-
QUIRES A LARGE NUMBER OF SEPARATE AND LABOR INTENSIVE MIS-
SION ACTIONS WHICH WILL UNDOUBTEDLY INCREASE MISSION'S

THE COMMITTEE RECOMMENDS THAT THE
PROJECT DESIGN BE REVIEWED WITH THE GOAL OF DECREASING

THE NUMBER OF OIRECT MIGSION INTERVENTIONS. SOME OF THE
SUGGEST OGNS AND RECOMMEHDATIONS WHICH FOLLOW ARE ATTEMPTS
TO ACHIEVE THIS GOAL

3. IN THE PILOT PRDJECT FUND, SUB-ALLOCATION OF FUNDS
SHOULD HAVE MISSION DIRECTOR’S APPROVAL. THESE PROJECTS
SHOULD, HOWEVER, BE PACKAGED BY APPLICATIONS OR TECH-
NOLOGIES IN ORDER TO ASSURE THAT THEY ARE REASONABLY

INTEGRATED AND COORDIMATED, AND TO REDUCE THE NUMBER OF
MISSION REVIEWS TO A MINIMUM.

47 IN THE SMALL PROJECT FUND THE MISSION SHOULD NOT
BECOME INVOLVED IN (NDIVIDUAL FUNDING DECISIONS., SELEC-
" TION OF PROJEGTS SHOULD BE GOM RESPONSIBIL{TY WITH ACTIVE
ROLE FOR US CONTRACTOR RATHER THAN THE PASSIVE ROLE
ENVISIONED BY THE SUGGESTION THAT THE US CONTRACTOR BE
GIVEN VETO POWER OVER PROPOSALS. ROLE PLAYED BY US CON-
TRACTOR WOULD DIMINISH AS CDER CAPABILITY GROWS. THE GOM
IN CONSULTATION WITH THE CONTRACTUR SHOULD BE REQUIRED TO
PROVIDE THE MISSION WITH A QUARTERLY REPORT ON PROJECT

1ED BUTGOING 205
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© STATE 164508
FUNDING AND PROGRESS ON THE ACTIVITIES UNDER THE SMALL
PROJECT FUND. CRITERIA FOR USE- OF FUNDS SHOULD BE MUTUAL-
LY AGREED UPON AND MISSION SUPERVISION EXERCISED BY REGU-
LAR, NOT LESS THAN QUARTERLY, POST APPROVAL REVIEW OF FUNC-
ING DECISIONS WITH RIGHTS TO DISASSOCIATE US FUNDS FROM
ANY ACTIVITY NOT CONSISTENT WITH AGREED CRITERI!A,

§. SELECTION CRITERIA GUIDELINES NEED YO BE DEVELOPED
FOR BOTH PROJECT FUNDS, BUT PARTICULARLY FOR THE SMALL
PROJECT FUND AS ITS USES ARE RELATIVELY LESS DEFINED IN
PP. THE US CONTRACTOR WITH ASSISTANCE FROM CDER STAFF
SHOULD DEVELOP THE CRITERIA ALONG WITH THE ADMINISTRATIVE
PROCEDURES FOR MANAGING THE FUNDS. GENERAL GUIDELINES
FOR DEVELOPMENT OF THESE CRITERIA SHOULD BE PROVIDED IN
AN ANNEX OF THE PP.. THESE GUIDELINES SHOULD BE BASED ON
THE NORMAL AID PROJECT CRITERIA INVOLVING ECONOMIC,
SOCIAL, ADMINISTRATIVE, TECHNICAL, AND BUDGETARY FEASI-
BILITY AS WELL AS ADEQUACY OF A DATA COLLECTION SYSTEM TO
INSURE ANTICIPATED RESULTS. A CP SHOULD BE ADDED RE-
QUIRING MISSION’S CONCURRENCE IN THE CONTRACTOR/CDER
DEVELOPMENT CRITERIA AND PROCEDURES.

6. N ACCORDANCE WITH GENERAL GUIDELINES, PARA 2 ABOVE,

" THE US CONTRACTOR SHOULD BE RESPONSIBLE FOR ALL PROJECT

COMMOD!TY PROCUREMENT EXCEPT [N THOSE CRITICAL CASES
WHERE EQUIPHMENT DELAYS WILL SIGNIFICANTLY EFFECT THE
IMPLEMENTATION AND OVERALL SUCCESS OF THE SUB-PROJEGT

THE COMMITTEE 1S IN AGREEMENT WITH THE MISSION ON THEIR
PROCUREMENT OF THE SMALL HYDRO EQUIPMENT AND OTHER CENTER
EQUIPMENT AND MATERIALS REQUIRED WITHIN THE FIRST SIX
MONTHS~QF THE CONTRACTOR’S ARRIVAL. DECISIONS ON OTHER
EARLY PROCUREMENT SHOULD BE MADE ON A CASE BY CASE BAS.IS
IN LIGHT OF THE URGENCY OF NEED AND. MISSION PROCUREMENT
OFF {CE WORKLOAD.

7. ANOTHER NEAC CONCERN WAS THE FLEXIBILITY OF THE CON-
TRACT AND ALLOCATION OF GRANT FUNDS BETWEEN THE VARIOUS
PROJECT COMPONENTS. THE NEAC SUGGESTS MISSION KEEP AS
MUCH FLEXIBILITY AS POSSIBLE DURING IMPLEMENTATION. THERE,
FORE, THE NEAC RECOMMENDS THAT THE INITIAL TA CONTRACT BE

LIMITED TO TWO YEARS AND THAT FUTURE TA NEEDS BE ASSESSED
AS CONDITIONS EVOLVE. THE PROJECT DESIGN SHOULD ALSO
ALLOW FOR FUNDING SHIFTS BETWEEN PROJECT COMPONENTS IF
AND AS NECESSARY

8. ADDITIONAL ITEMS THAT REQUIRE ELABORATION. AND DEVELOP-
MENT FOR THE FINAL DRAFT OF THE PP ARE:

A. THE COMMODITY PROCUREMENT SCHEDULE ANNEX NEEDS TO BE
EXPANDED WITH DETAILS ON EACH COMPONENT OF THE PROJECT
GIVEN MEAC RECOMMENDATIONS, PARA 6.

B. THE STATUTORY CHECKLIST, ANNEX 12, NEEDS TO BE UPDATED
SINCE. AT PRESENT IT IS AN ADDITION TO THE PHASE 1 PP AND
THE CHECKLIST KAS CHANGED SINCE THE PHASE 1 CHECKLIST WAS
DEVELOPED

C.” THE EVALUATION PLAN (PAGES 71-72) NEEDS TO BE
EXPANDED AND DEVELOPED FURTHER. THERE 1S SOME CONFUSION
IN THE PLAN BETWEEN MEASURING PURPOSE LEVEL ACHIEVEMENT
(1. E. ESTABLISHMENT OF AN EFFICIENT AND RELEVANT CENTER
AND MEASURING MOROCCAN ENERGY NEEDS AND DEVELOPMENT. IT.
IS ALSO NOT CLEAR IF THE CENTER EVALUATION WILL INCLUDE
AN EVALUATION OF PILOT PROJECT ACTIVITIES. CONCLUSION

OF NEAC WAS THAT EVALUATION SHOULW FOCUS ON.INSTITUTIQNAL

~ CAPACITY ISSUES.

D. THE PP NEEDS A SUMMARY FUNDING TABLE IN THE PROJECT
DESCRIPTION WHICH SHOWS THE VARIOUS SUB-PROJECTS, THEIR
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FUNDING COMPONENTS, AND WHETHER AID OR GOM-FUNDED. ) ) k! *

E. - THE MISSION. SHOULD DELETE THE GENERAL WAIVER FOR
-EUROPEAN OBSERVATION VISITS AND USE A CASE BY CASE WAIVER.
THE BLANKET WAIVER MAY ENCOURAGE RENEWABLE ENERGY ViSITS
T0 EUROPE, RATHER THAN TO U.S.

F. AN ANNEX MEEDS TO BE INCLUDED FOR THE TWO PROJECT
FUNDS’ CRITERIA GUIDELINES SUGGESTED, PARA S ABOVE. A o

G. AN ADDITIONAL CP SHOULD BE ADDED FOR MISSION’S GON- )
GURRENCE ON THE SMALL PROJECT FUND AND THE PiLOT PROJECT . ' : .

FUND SELECTION CRITERIA AND ADMINISTRATIVE PROCEDURES ) : s
DEVELOPED BY THE CENTER WITH ASSISTANCE FROM US CONTRACTOR. ‘

H. CONSIDERATION SHOULD BE GIVEN TO CREATING AN ADMIN=
ISTRATIVE MECHANISHM WITHIN THE CENTER TO FOCUS ON TECH-
- NOLOGY APPLICATIONS, THIS GROUP WOULD CONSIST OF ENERGY
- SPECIALIST RESPONSIBLE FOR CONSERVATION AND VARIOUS SECTOR
- APPLICATIONS SUCH AS RURAL AND AGRICULTURAL, INDUSTRIAL,

”COHHERCIAL/INSTITUTIONAL, AND DOMESTIC, ONCE SECTOR
ENERGY PROBLEMS HAVE BEEN IDENTIFIED, THIS APPLICATIONS
GROUP WOULD WORK WITH THE TECHNOLOGY SPECIALIST IN PROJECT
DESIGN AND DEVELOPMENT. THIS SUGGESTION REFLECTS CONCERN
THAT THE CDER AS PRESENTLY CONFIGURED DOES NOT HAVE A PLAN
FOR A MULTI-DISCIPLINARY APPROACH TO.DETERMINING APPROPR| -
ATE TECHNOLOGIES GIVEN- A SPECIFIC PROBLEM. THIS GROUP
SHOULD BE CREATED WITHIN THE PROPOSED STAFFING;LEVEL OF
CDER. ’

I. PP, P. 2B, INDICATES EARLY TRAINING WILL BE SHORT-
TERM TECHNICAL TRAINING FOR ENGINEERS. LONG-TERM TRAIN-
ING PLAN, P. 2B-21, INDICATES THAT ALTHOUGH ACADEMIC PRO-
GRAMS MAY INCLUDE EXPOSURE TO NON-TECHNICAL SUBJECTS, ALL
PARTICIPANTS WILL BE ENROLLED FOR MS DEGREES. NEAC CON-
SIDERED IT ESSENTIAL THAT BOTH EARLY SHudT-TERHM AND LONG-
TERM ACADEMIC TRAINING PLANS AND SCHEDULE PROVIDE CENTER
WITH A.BALANCED MIX OF PROFESSIONAL SKILLS, NOT SIMPLE -
KIGHLY TECHNICAL EXPERTISE. WHAT IS THE TRAINING PLAN FOR
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NON-TECHNICAL STAFF SHOWN, P. 19, FIGURE 2, AS PART OF .
. OPERATIONS RESEARCH AND PLANNING UNIT?

J.  THE NEAC ALSO SUGGESTED CP REQUIRING THE CENTER TO
DEVELOP A TIME PHASED RECRUITMENT AND STAFFING PLAN WHICH
WOULD ENCOURAGE THE CDER TO INCREASE {TS STAFFING ASAP
AND TO PROGRESSIVELY TAKE ON MORE RESPONSIBILITY FOR THE
IMPLEMENTATION OF THIS PROJECT. ONE ‘APPROACH IS TO EN--
COURAGE MORE ON THE JOB TRAINING (PROVIDED, IN PART, BY
US CONTRACTOR) FOR CDER STAFF INSTEAD OF THE TREND TO
EMPLOY PERSONHWEL ONLY AFTER COMPLETION OF A TRAINING
PROGRAM.  SUGGEST THAT TRAINING OF STHFF BE CARRIED

OUT AS EARLY AS FEASIBLE IN ORDER TO HAVE CDER ASSUME
KAJOR RESPONSIBILtTY FOR PROJECT PRIOR TO TIME PROJECTED
IN PP,
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8. AID/W WITH PARTICIPATION AND CONCURRENCE OF MARK WARD
USAID/RABAT, IS;REVISING PP TO RESPOND TO ALL OF THE ABOVE
POINTS. CN- 1S IN PROCESS. UPON USAID CABLE CONCURRENCE

. ON PP CHANGES AND EXPIRATION OF CN WAITING PERIOD, REVISED
PP.WILL BE PRESENTED TO AA/NE FOR AUTHORIZATION. - STOESSEL
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