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1.0 INTRODUCTION AND BACKGROUND
 

The Photovoltaic Development and Support Project is being implemented by the NASA
Lewis Research Center (LeRC) for the U.S. Agency for International Development,
Bureau for Science and Technology, Office of Energy. The purpose of the project
is to facilitate the use of pnotovoltaics for a variety of applications in support

of AID's development assistance activities.
 

A Participating Agency Services Agreement (PASA No. NASA/DSB 5710-2-79) authorizing
this project was signed by AID August 28, 1979, and approved by NASA August 30, 
1979.
Under this agreement, AID provided an 
initial funding authority of $2,000,000. This
PASA was amended in August 1980 and August 1981 to provide additional funding authority of $500,000 and $921,000, respectively. Total funding authority received to

date is $3,421,000.
 

2.0 OBJECTIVE
 

The major objective of this project is to demonstrate the suitability of photovoltaic
(PV) power systems for meeting basic electrical requirements in rural areas of

developing countries.
 

The Project Management function at the LeRC is being performed by the Solar Energy
Projects Office in the Solar and Electrochemistry Division of the Energy Directorate.
 

3.0 ACTIVITIES
 

The activities required to accomplish the Project objectives are:
 

1. Planning and Studies
 
2. Field Test Support
 
3. Applications
 
4. Training and Information
 
5. Management
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4.0 STATUS OF ACTIVITIES
 

4.1 Planning and Studies
 

4.1.1 	 Survey, Analysis and Selection Task
 

Activity complete for medical applications
 

4.1.2 	 System Definition Study
 

Contract DEN 3-248: Education/Communication Applications
 

The final report for this contract has been printed and is ready for
 
distribution.
 

4.2 Field Test Support
 

4.2.1 	Project Definition
 

Stan Marsik is scheduled to leave for Zimbabwe and Kenya on August 1
to finalize planning arrangements for the seminars associated with the
 
PV medical systems.
 

4.2.2 	 Load Identification and Acquisition
 

No activity during this reporting period.
 

4.2.3 	 Load Testing and Evaluation
 

No activity during this reporting period.
 

4.3 Applications
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4.3.1 Medical Refrigerators
 

The procurement process for the purchase of ten additional PV-medical
 
refrigerators (second buy) is continuing. Award is scheduled for
 
September 30.
 

A cable was received from AID/Philippines in early July indicating

neither GOP nor AID/P were interested in participating in the refrigera
tor field test activity. As a result of a telephone discussion with Bob
 
Ichord, it was decided to offer the two refrigerators slated for the
 
Philippines to Thailand and Bangladesh. Cables to that effect were sent
 
on July 19.
 

Contract NAS 3-22246: Deployment of PV-Powered Refrigerators
 

The two PV refrigerator demo sites in Indonesia, Cibungbulang and
 
Batajuya, were recently visited by Mr. Warren Jones, Operations Officer,
 
AID/Jakarta for a follow-up training session to review the instructions
 
given during the initial installation. Data received from Mr. Jones
 
indicates that both units are operating properly.
 

Work continued at Solar Power Corporation on testing and packaging of
 
refrigerators for the remaining "first buy" sites. Units for Haiti,
 
Dominican Republic and Guatemala were shipped in the last week of July.
 
Units for Ecuador and Guyana are to be shipped in Auqust.
 

The overall status of the PV medical refrigerator field-test activity is
 
summarized in Table 1.
 

4.3.2 Medical Applications
 

Contract NAS 3-22240: Photovoltaic Development and Support Program for
 
Medical Systems in Developing Countries
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The Proof of Design Test (PODT) of the prototype PV medical system at

the Solarex facility is continuing. A PODT review meeting was held at
 
Solarex on July 21 and 22 to review and discuss partial preliminary

results available at that time. 
The Automatic Data Acquisition System

(ADAS) was received and installed just prior to the review meeting;

however, there are problems with the ADAS hardware and Solarex has been
 
unable to analyze recorded data.
 

As of the end of July there were still a number of incomplete items in
 
the prototype system, such as; damaged wires on the array, array struc
ture incomplete, run time meter not installed, environmental sensors not

properly mounted, equipment sterilizer not functional, system ampere-hour

meters do not balance and discrepancies in system labels.
 

Documentation of the system is progressing but incomplete. 
The tentative
 
shipping date has been rescheduled from August 23 to the 26th by the
 
carrier.
 

The status of the PV medical application for each participating AID
 
country is summarized in Table 2.
 

4.4 Training and Information
 

A draft of the text to be used as part of the medical system seminars prepared

under the U.of M.grant was submitted to LeRC for review in late July.
 

Dr. Allen Roberts of the U. of M. completed a two-week follow-up impact assess
ment.of the Tangaye, Upper Volta PV Project in mid-July.
 

,In response to a telephone request, a copy of the Medical Equipment Catalog for

Photovoltaic-Powered Rural Health Clinics was 
sent to Mr. Howard Metz of the
 
National Institute for Health.
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Mission 


Zaire 


Zimbabwe 


Liberia 


Philippines 


indonesia 


1orocco 


Jpper Volta 


Tentative Sites 


Kionzo 


Chiota 


Suehn Village 


TBD 


1) Cingbwibulan 

2) Batujaya 


Bouaboute 


Hounde 


T"BLE 1 - MEDICAL REFRIGERATOR APPLICATION: 


Status/Remarks 


Cable Kinshasa 4238 dated April 19 cites 

fact that Brooke amendment precludes any 

new obligations with GOZ. AID/W has in-

formed LeRC that agreements can still be
 
made with GOZ under certain conditions.
 
Cable Kinshasa 7250 indicates that LSGPA
 
document is ready for execution as soon as
 
authorization is received from AID/W.
 

Cable 2166 dated April 29, 1982 from 

Salisbury indicates grant agreement 

amendment covering addition of refrig-

erator awaiting GOZ signature.
 

LSGPA signed by GOL and US AID/L in 

March. Signed copy of the Agreement re-

ceived at LeRC. 


Cable dated July 2 received from Manila 

inoicatinq GOP and AID/Philippines not 

interested in participating in field test 

activity, 


Two refrigerators installed in April. 

Operating satisfactorily.
 

Draft of LSGPA with medical refrigerator 

information mailed February 3. NASA cable, 

June 30, requested status of the document 

and/or probability of its acceptance.
 

Draft of LSGPA with medical refrigerator 

information mailed on February 3. "No
 
anticipated difficulty" cable received at
 
LeRC March 17.
 

STi:TUS
 

Action Needed
 

Resolution by AID/AFR/
 
legal. AID/W to provide
 
guidance to AID/Zaire
 

LeRC to inform mission
 
when shipping schedule
 
set
 

LERC to inform mission
 
when shipping schedule
 
set
 

Offer refrigerators to
 
AID Missions in Thailand
 
and Bangladesh per tele
con with Bob Ichord,
 
ASIA/TR
 

None
 

LeRC to inform mission
 
when shipping schedule
 
set
 

None
 



Mission Tentative Sites Status/Remarks Action Needed 

Egypt TBD Draft of LSGPA left with AID/Cairo None 
during TDY of LeRC personnel in February. 

Guyana Schepmoed LSGPA signed. A copy of the signed agree-
ment between US AID/G and GOG received at 
LeRC. 

LeRC to inform mission 
when shipping schedule 
set 

Ecuador Comuna Cobos Site specific information received by AID/E
from the project manager for GOE transmitted 

Mission to inform 
LeRC when unit clears 

to LeRC. A draft of the PIL for this activity customs 
was provided to AID/E during the TDY in Nov. 
AID/E translating the draft of PIL into Spanish
"No anticipated problem" letter received from 
AID/E. 

Dominican 
Republic 

Las Tablas Agreement signed on February 24. Signed copy
of LSGPA received at LeRC. Refrigerator re-

None 

ceived and cleared customs. LeRC/SPC team 
leaving 23 Aug.to install unit. 

Honduras Aldea Las Selvas Cable dated July 6 received by LeRC indicating None 
AID/H and GOH/MOH remain interested in activity.
LSGPA delivered in final draft for Minister's 
signature on June 28. 

Guatemala Tierra Blanca LSGPA signed by GOG on April 23. Signed copy
received at LeRC. Cable dated July 28 rec'd 

Mission to inform 
LeRC when unit clears 

indicating LeRC would be advised as soon as customs 
refrigerator was received and had cleared 
customs. 

Haiti Anse-a-Veau LSGPA signed by GOH February 19. Signed copy 
received at LeRC. Refrigerator received and 

None 

cleared customs. LeRC/SPC team leaving 23 Aug. 
to install unit. 

Tunisia Es-Smirat Draft of LSGPA with medical refrigerator 
information sent on February 3; receipt by
AID/T confirmed. Site photographs received 

None 

by LeRC in March. 



Mission Tentative Sites Status/Remarks Action Needed 

REDSO/WA Abidjan Draft of LSGPA sent to REDSO/WA on May 7. 
Cable Abidjan 7791 questions whether draft 
LSGPA is a proper format for Ivory Coast in 

Abidjan answer 
needed 

this activity and suggests a simple MOU for 
NASA's signature. Cable State 175139 advises 
REDSO/WA that NASA is not a signatory to the 
agreements in this activity and that the choice 
of format of the document is left to the Mission. 

St. Vincent Sandy Bay Draft of LSGPA left with mission by A. F. 
Ratajczak during his TDY in March. 



TABLE 2 - PV MEDICAL SYSTEM APPLICATIONS: STATUS
 

Country 
 Status
 

Guyana: 	 The Implementation Plan has been signed by the Project Managers in Guyana

and the signature page returned to LeRC. 
The Guyana National Energy

Authority (GNEA) and the Institute for Applied Science and Technology

(IAST) were chosen by the GOG to provide in-country technical support to
 
the MOH. A draft of the Project Implementation Letter (PIL) for the PV
 
medical refrigerator (to be used as an attachment to the existing agree
ment) was provided by LeRC personnel during the TDY in November and was
 
signed by both US AID/G and GOG.
 

Ecuador: 	 The Operation Plan (to be used in lieu of an Implementation Plan) was sent
 
to US AID/E on May 7. 
 A draft of PIL for the PV medical refrigerator was
 
provided during TDY in November and is 
currently being translated and pre
pared for signatures by AID/E.


Kenya: 
 Mr. Francis Mworia, senior Hospital secretary, was identified as the new
 
project manager for the GOK. A letter by Mr. Mworia requesting licensing

for the two-way radios which will be provided with the medical systems in
 
Ikutha and Kibwezi was sent to the Kenya Post and Telecommunication Corp.

The Implementation Plan (IP), for the medical systems in Kenya was 
signed

by both the US AID/K and MOH/GOK and the signature page received at LeRC.
 

Zimbabwe: 	 Draft of PIL for medical refrigerator provided during TDY in December.
 
PIL for the PV medical system for Chikwakwa was signed by the Ministry
 
of Industry and Energy Development.
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5.0 PROJECT MANAGEMENT
 

PV Development and Support Project - The Annual Operating Plan for CY 82 was
 
approved by NASA HQ and AID S&T/EY on 
July 16 and July 28, respectively.
 

ASEAN Project - Bill Masica, Bill Bifano and Bill Brainard attended a meeting at
 
NASA Headquarters to discuss possible support of the ASEAN water pumping project.

Bob Ichord, ASIA/TR reviewed the background of the activity and the need for plan
ning support to better define the project. Shirley Toth represented AID S&T/EY. A
 
decision was subsequently made to support the planning activity under the S&T/EY

Project. A decision on the implementation phase will be made at the conclusion of
 
the planning activity, probably in December, 1982.
 

UNISPACE 82 - The photovoltaic demonstration equipment prepared for display at
 
11nispace '82 was shipped on July 13 from LeRC to Dover, Delaware AFB. A C141
 
transported the equipment along with LeRC personnel Bill Brainard and John Toma
 
to Vienna on July 25.
 

Tangaye, Upper Volta - Bill Bifano and Dick DeLombard visited Tangaye in July to
 
inspect the PV system. The grain grinder and water pump continue to operate

satisfactorily. The 120V to 12V DC converter for the refrigerator in the guest

house was adjusted to prevent overcharging of the refrigerator battery.
 

The mill has been operating 7 days per week, averaging about 50 hours of operation

with an output of more than one metric ton per week. The water pump has been
 
averaging nearly 10 hours operation per day yielding over 10 cubic meters (2642
 
gallons) per day.
 

Currently, the guest house refrigerator is being used by the station keeper to cool
 
beverages for a cold drink concession. He is supplying the only cold beverages for
 
a rddius of 40 kilometers and has been selling about 25 cases of beverages per month.
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Foreign Visitors: Dr. Jean-Eudes Teyar Director-General of Energy, Mines and Geology

of the Central African Republic toured LeRC and was given a briefing on the DOE and

AID renewable energy activities on July 29. Dr. Teya is participating in the Interna
tional Visitor Program of the U.S. International Communication Agency.
 

Dr. Samuel Agere, Deputy Secretary, Minister of Community Development and Women's
 
Affairs was escorted to the Schuchuli Solar Village by Tom Park of the Indian
 
Health Service in late July.
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4.1.2 SYSTEM DEFINITION STUDY 
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4.3.1 MEDICAL REFRIGERATOR 
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rn/ 
 1 
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