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1.0 INTRODUCTION AND BACKGROUND
 

The Photovoltaic Technology 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 photovoltaics 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 author
ity of $500,000 and $921,000, respectively. An additional increment of $39,000 was
 
provided to NASA under Reimbursable Agreement No. 1205-002-01-0 in January of 1984

and $260,449 was provided under PASA BST-5710-P-NA-4038-00 in March of 1984. Total
 
funding authority received to date is $3,720,449.
 

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 devel
oping countries.
 

The Project Management function at the LeRC is being performed by the Solar Energy

Project Office in the Energy Technology Division of the Space Technology Directorate.
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3.0 EXECUTIVE SUMMARY
 

The remaining Solar Power Corp. PV refrigerator/freezer (R/F) to be deployed in
 
Liberia is scheduled for installation in the fall of 1984 in conjunction with
 
another TDY in West Africa.
 

The remaining Solavolt International (SVI) R/F was to have been installed by Hon
duran host country personnel in late July or early August. No additional informa
tion has been received regarding this unit.
 

Solarex subcontractor personnel were 
to have visited the Waramuri, Guyana clinic in
 
late July to 
inspect the PV system and complete unfinished work. No information
 
has been received regarding the results of that trip. 
Visits to Kenya and Zimbabwe
 
are tentatively scheduled for September 3-21.
 

Proof-of-design testing of the earth station PV system is scheduled for mid-to-late
 
August. 
The PV system will probably be ready for shipping to Indonesia in early

September.
 

Only $6,471 of the projected $15,000 cost overrun by Hughes Aircraft under the PV
 
earth station project is being funded at this time pending receipt of additional
 
justification.
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4.0 STATUS OF ACTIVITIES
 

4.1 Applications
 

4.1.1 Medical Refrigerators
 

Contract NAS3-22246: Deployment of PV-Powered Refrigerators (Solar
 
Power Corporation)
 

The remaining Solar Power Corp. PV refrigerator/freezer (R/F) to be
 
deployed in Liberia will be installed in conjunction with other African
 
trips in the fall of 1984.
 

Exxon Corporation (the parent company of Solar Power) has arranged for
 
warranty maintenance to be handled by a new company being formed by Ben
 
Huskey, a former Solar Power employee.
 

Contract NAS3-23713: Deployment of PV-Powered Refrigerators (Solavolt
 
International)
 

The remaining Solavolt International (SVI) R/F was to have been in
stalled by Honduran host country personnel in late July or early August
 
at an alternate site due to border conflicts near the original site.
 
No additional information has been received regarding the status of
 
this unit.
 

Checks of the PV R/F installed in Mali led the local technicians to the
 
conclusion that the battery charge regulators were faulty. The techni
cians have replaced the regulators with the spares provided. The R/F
 
now appears to be operating satisfactorily.
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In-House Testing and Evaluation of PV-Powered Refrigerators
 

Endurance testing of the three prototype PV refrigerators (from Adler-

Barbour, Polar Products and Marvel) continued in July. Accrued test
 
time, under simulated environmental conditions, is now in excess of
 
10,000 hours.
 

As part of the NASA Lewis Summer Faculty Fellows Program, Mr. Vincent
 
Mitchell of Tennessee State University performed some tests investigat
ing the icemaking capabilities and comparative performance of the three
 
prototype refrigerators and has submitted an interim report on his
 
activities.
 

The overall status of the AID PV medical refrigerator test activities
 
are summarized in Tables 1 and 2.
 

4.1.2 Medical Applications
 

Contract NAS3-22240: Photovoltaic Development and Support Program for
 
Medical Systems in Developing Countries
 

Development Sciences Inc. (DSI) personnel were to have visited the
 
Waramuri, Guyana clinic in July. No word has yet been received from
 
them on the condition of the system. The annual visit to the clinics
 
in Zimbabwe and Kenya is tentatively scheduled for September 3-21.
 
This will be dependent on when the DSI personnel return from Guyana.
 

A copy of a telegram was received from WHO indicating that the labora
tory in London, England has initiated their testing of the sterilizer.
 

No additional information has been received from Ecuador concerning the
 

problems that had been reported last month.
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No new technical problems have been reported from the four other field
 
test sites. It is assumed that these systems are still operating
 
satisfactorily.
 

The overall status of the PV medical system field test activity is given
 

in Table 3.
 

4.1.3 Remote Earth Station
 

Contract NAS3-23862: Design, Development and Deployment of Photovoltaic
 
Power Systems for Satellite Earth Stations in Remote Areas
 

Hughes is preparing the Final Design Package and tentative completion
 
is scheduled for the first week of August.
 

Proof-of-Design testing will be accomplished in mid-to-late August and
 
the system should be ready for shipment in early September. AED has
 
reported that the earth station shipping date will be no earlier than
 
mid October. The PV power system will be shipped as soon as it is
 
ready. The earth station will most likely be air shipped to Indonesia.
 
This approach will not allow all equipment to be processed under one
 
customs clearance procedure as earlier planned, however, it is necessary

for proper coordination of installation at the site.
 

A technical meeting was conducted in early July with AED and Teleconsult
 
to finalize the interface between the PV power system, earth station
 
and classroom equipment. A meeting for coordinating the shipment of
 
the earth station and the PV power system was held in late July with
 
AED and Teleconsult.
 

On $6,471 of the projected $15,000 cost overrun by Hughes is being

funded at this time pending receipt of additional justification.
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Hughes has billed NASA for approximately 50% of the fee with the ration
ale being that 50% of the cost has been expended by Hughes. Since this
 
is not the proper manner for fee calculation, these fee invoices have
 
been returned to Hughes.
 

4.2 Training and Information
 

Richard DeLombard provided two days of training for Mr. Alhousseini Maiga from
 
Mali, West Africa on July 9 and 10 at Woods Hole, Massachusetts. Mr. Maiga is

being trained as part of an AID-funded program being implemented by the Part
ners for International Education and Training (PIET). 
 Per diem and travel
 
funds for this activity were provided by PIET.
 

5.0 PROJECT MANAGEMENT
 

Mr. Hugh Papsworth, Energy Advisor of REDSO/West Africa, visited LeRC on July 5 to
 
review the photovoltaic activities being implemented in his region.
 

Richard DeLombard met with Shirley Toth on July 27 to discuss various aspects of
 
the project with emphasis on the Remote Earth Station activity.
 

A project review meeting is tentatively scheduled for August 17 at AID/Rosslyn.
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TABLE 1.
 

NASA/SOLAR POWER CORPORATION
 
REFRIGERATOR/FREEZER SYSTEMS
 

OPERATIONAL STATUS AS OF IAUGUST 1984
 

SITE LOCATION DATE DATA RIF PROBLEM/FAILURE SUMMARY
 
INSTALLED RECEIVED OPERATIONAL
 

THROUGH
 
------------------------------------. 
 ..----------------------------------------------------------------------------------


INDONESIA
 
Cibungbulang 5/15/82 8/15/83 NO 7/83 - Stopped taking data. Refrigerator and instruments not working.
 

Batujaja 5/16/82 8/1/83 NO 7/83 - Stopped taking data. Refrigerator and instruments not working.
 

DOMINICAN REP.
 
Las Tablas 8/28/82 6/28/84 YES 1/5/84 - System shutdown due to overuse by new, untrained operator.
 

2/2/84 - Returned to operation.
 

HAITI
 
Anse-A-Veau 9/2/82 3/14/83 YES 5/24/84 - LetLer from USAID/HAITI notes that refriyeratoi 1S working well
 

although data recording has been stopped for unknown reasons.
 

ECUADOR 
Comuna Cobos 9/16182 4/10/84 YES 10/82 - Reported damAge to cables by mules. Did not affect operation. 

9/83 - Minor repairs performed by LeRC engineer during visit. 

GUYANA 
Schepmoed 9/30/82 4/26/84 YES 3/83 - Battery regulator replaced. 

3/84 - Poor electrical connections from array to battery caused numerous outages 
between March, 83 and March, 84 when repairs were made. 

GUATEMALA
 
Tierra Blanca 10/7/82 5/31/84 YES 12/30/B2 - Thermographs not working.
 

ZAIRE
 
Kionzo 2/11/83 3/22/84 YES 2/84 - Stopped taking data.
 

4/84 - Some measuring instruments are not working.
 

ZIMBABWE
 
Chiota 2/14/83 411/84 YES 5/1/83 - Thermographs not working.
 

UNITED STATES
 
LeRC 2/22/83 7/31/84 YES 12/20/83 - System shutdown. Batteries discharged due to low insolation.
 

2/10/84 - System restarted. Operating at room temperature.
 
6/11/84 - Setting up test to evaluate system operation at elevated temperatures.
 
7/27/84 - In-house testing as part of NASA Lewis Summer Faculty Fellows Program
 
to compare performance of three prototype refrigerators completed and interim
 
report submitted.
 

MOROCCO
 
Bouaboute 10/28/83 614/84 YES
 

LIBERIA
 
Suehn Not installed Installation scheduled for Fall, 1984.
 

lAssumed on the basis of no information to the contrary.
 



-----------------------------------------------------------------------------------------------------------

TABLE 2.
 

NASA/SOLAVOLT INTERNATIONAL
 
VACCINE REFRIGERATOR/FREEZER SYSTEMS
 

OPERATIONAL STATUS ASOF-AUS6UST I-,
1984
 

SITE LOCATION DATE TYPE DATA R/F PROBLEM/FAILURE SUMMARY
 
INSTALLED RECEIVED OPERATIONAL
 

THROUGH
 

UNITED STATES 
LeRC 2/23/83 PP 7/31/84 Yes 11/17/83 - System shutdown. Batteries discharged due to low insolation. 

2/10/84 - System restarted. Operating at room temperature.
6/11/84 - Setting up test to evaluate system operation at elevated 

temperatures. 
7/27/84 - In-house testing as part of NASA Lewis Summer Faculty Fellows 

Program to compare performance of three prototype refrigerators 
completed and interim report submitted. 

LeRC 2/23/83 MV 7/31/84 Yes 12120/83 - System shutdown. Batteries discharged due to low insolation. 
2/10/84 - System restarted. Operating at room temperature. 
6/11/84 - Setting up test to evaluate system operation at elevated 

temperatures. 
7/27/84 - In-house testing as part of NASA Lewis Summer Faculty Fellows 

Program to compare performance of three prototype refrigerators
 
completEd dnd interim report submitted.
 

co
 

THAILAND
 
Tambon Tha 11/3/83 MV 7/12/84 Yes 12/20/83 - Two PV modules replaced.
 
Thong 2/17/84 - Replacement air door shipped.
 

3/28/84 - Apparent problem with refrigerator use. Telexed instructions to
 
check.
 

4/13/B4 - Replacement instrument assembly shipped.
 
4/16/84 - Telex query on status of module return shipment.
 
5/11/84 - Telex query on receipt of air door and instrument assembly.
 

Data through Apr. 12 still shows refrigerator problems.
 
6/27/84 -AAir door and replacement instrument received and passed to CDC.
 

According to CDC, they have been installed.
 

HONDURAS 
Aldea Las 1/12/84 MV NONE No 1/12/84 - Refrigerator not yet installed at Las Selvas due to border 
Selvas conflicts. Refrigerator set up at hospital at Tegucigalpa. 

2/17/84 - Replacement electronic control module, electronic control card,
 
wiring harness, and fan shipped.
 

3/20/84 - Telex query on receipt of replacement parts and status of system.
 
6/19/84 - Refrigerator still not installed at Las Selvas due to border
 

conflicts. MOH ismoving site to Marale inthe north of the
 
department of Francisco Marazan with installation estimated for
 
early July.
 



TABLE 2. (Cont.)
 
ST. VINCENT 
AND THE 
GRENADINES 
New Sandy 1/18/84 MV NONE Yes$ No communication since installation. 
Bay 

Canouan 1/15/84 PP NONE Yes$ No communication since installation. 

TUNISIA 
Es Smirat 2/3/84 PP NONE Yes$ No communication since installation. 

Bir Amama 2/6/84 MV NONE Yest .3/22/84 - Replacement instrument package shipped to replace failed array 
A-H meter. 

3/2BB4 - Replacement parts delayed incustoms. Additional information for 
customs clearance sent 4/3/84. 

4/27/84 - Cleared customs. 
MALI 
Ouelesse- 2/14/84 PP 5/28/84 Yes 4/12/B4 - Fan jammed - apparently gummed up. Cleaned and repaired by local 
bougou technicians. Array A-H meter wire broken. Repaired by local 

technicians. Shut off due to low voltage several times. Sent 

telex requesting more data (telex sent by contractor Richard 
Flood). Data indicatos extensive freezing taking place each 
night. 

4/26i84 - Telex from Terry Hart, LESO/MALI. Study of system made. Believes 
array too small. 

5/9/84 - Phone from Richard Flood. Observed system. Operational about one
half time. Day temps. about 100  110 deg F. 

5/15/84 - Phone from Flood. System still not operational much of the time. 
Told him to turn R/F compressors off until batteries recharged. 
Reportedly had turned freezer compressor off approximately 
5/11/84. 

5/16/B4 - Phone from SVI. Mali system was originally sized for Yemen and 
was not resized when redirected to Mali. Additional modules 

possibly needed. SVI will check sizing and determine need. 

6/5/84 - Discussions with Solavolt show that Mali system issized the same 
as the Upper Volta System and should be satisfactory if it is not 

used too much. 
7/9/84- Telex from Terry Hart, LESO/MALI. Replaced defective controller 

units. 
UPPER VOLTA 

Orodara 2/21/84 PP NONE Yes$ 5/3/84 - LeRC telex to AID/UV to determine system status for comparison 

with observed problems noted with Mali system. 
6/8/84 - AID/UV personnel not yet able to visit the site; however they 

understand that the refrigerator isbeing used and has stopped 
only once. They do not know the nature of the problem; however 
the local technicians were able to repair the system. 

IVORY COAST 
Renee 2/25/84 PP NONE Yes$ No communication since installation. 

JORDAN 
Mowagar 6/27/84 M 7/11/84 Yes 

SA5sumed on the basis of no information to the contrary. 



TABLE 3. - PV MEDICAL SYSTEM APPLICATIONS: STATUS 

Country: 

Guyana: System assumed to be operating satisfactorily. Corrosion problem reported in vaccine 
refrigerator battery comnartment. 

Ecuador: Information concerning failures not received from Ecuador at this time. 

Kenya: Both systems assumed to be operating satisfactorily. 

Zimbabwe: System assumed to be operating satisfactorily. 
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