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USER EVALUA710N OF PHOlOVOLTAIC-POWERED V A C C I N E  R E F R I G E R A l O R / F R € E Z E R  SYSTEMS 

Anthony F .  Rata j czak  
N a t i o n a l  Aeronaut ics and Space A d m i n i s t r a t i o n  

Lewis Research Center  
Cleveland, Ohio 44135 

SUMMARY 

l h e  NASA Lewis Research Center has concluded a p r o j e c t  t o  develop and 
f i e l d  t e s t  photovol ta ic-powered r e f r i g e r a t o r / f r e e z e r s  f o r  vacc ine s to rage  i n  
remote areas o f  deve lop ing  c o u n t r i e s .  As a c o n c l u s i o n  t o  t h i s  p r o j e c t ,  ques 
t i o n n a i r e s  were s e n t  t o  t h e  i n - c o u n t r y  a d m i n i s t r a t o r s  f o r  each t e s t  s i t e  prob-  

c i n g  u s e r  acceptance o f  t h e  systems and a t t i t u d e s  r e g a r d i n g  procurement o f  
~7 a d d i t i o n a l  systems. Responses i n d i c a t e  t h a t  t h e  systems had a p o s i t i v e  e f f e c t  
r = ~  on t h e  l o c a l  communit ies, t h a t  t hey  made a p o s i t i v e  impress ion on t h e  l o c a l  

c 
r-4 

I 

h e a l t h  a u t h o r i t i e s ,  and t h a t  system c o s t  and s c a r c i t y  o f  funds a r e  t h e  ma jo r  
b a r r i e r s  t o  procurements o f  a d d i t i o n a l  systems. 

I N T R O D U C l  I O N  

S ince  1979 t h e  NASA Lewis Research Center has been engaged i n  a p r o j e c t  t o  
develop and f i e l d  t e s t  photovol ta ic-powered r e f r i g e r a t o r / f r e e z e r  systems f o r  
vacc ine  s to rage  i n  r u r a l  ( e l e c t r i c i t y l e s s )  areas o f  deve lop ing  c o u n t r i e s .  l h a t  
p r o j e c t  was undertaken a t  t h e  request o f  t h e  U.S. Centers f o r  Disease C o n t r o l  
( C D C )  and was l a t e r  i n c l u d e d  i n  t h e  U.S. Department o f  Energy (DOE)-funded 
Stand -Alone P h o t o v o l t a i c  Systems p r o j e c t  and i n  t h e  Agency f o r  I n t e r n a t i o n a l  
Development (AID)-funded Development and Support  Program, b o t h  managed by t h e  
ILewis Research Center.  

l h e  f i e l d  t e s t  phase o f  t h e  p r o j e c t  began i n  1981 and was n o m i n a l l y  con- 
c luded i n  June 1985. Twenty-nine photovol ta ic-powered vacc ine s to rage  
r e f r i g e r a t o r / f r e e z e r  systems were i n s t a l l e d  i n  24 deve lop ing  c o u n t r i e s .  Vary-  
i n g  amounts o f  performance da ta  have been r e c e i v e d  f r o m  21 o f  t h e  systems. 
P r o j e c t  and system d e s c r i p t i o n s ,  r e s u l t s  f r o m  analyses o f  da ta ,  system and 
component r e l i a b i l i t y  i n f o r m a t i o n ,  and t e c h n i c a l  recommendations r e g a r d i n g  
system design and o p e r a t i o n  w e r e  repo r ted  e a r l i e r  ( r e f .  1 ) .  

A t  t h e  c o n c l u s i o n  o f  t h e  f i e l d  t e s t  phase o f  t h e  p r o j e c t  ( a t  l e a s t  1 yea r  
f o l l o w i n g  i n s t a l l a t i o n  o f  a l l  systems), q u e s t i o n n a i r e s  w e r e  sent  t o  t h e  i n -  
c o u n t r y  U.S.  p r o j e c t  managers and t o  t h e  n a t i o n a l  m i n i s t e r i a l  p r o j e c t  managers. 
l h e  q u e s t i o n n a i r e s  probed user  op in ion  and e v a l u a t i o n  o f  t h e  system and t h e  
p r o j e c t .  The responses f rom those ques t i onna i res ,  comments on t h e  responses, 
and an a n a l y s i s  o f  t h e  r e s u l t s  a r e  repo r ted  h e r e i n .  

BACKGROUND 

Photovol ta ic-powered vacc ine r e f r i g e r a t o r / f r e e z e r  systems a r e  designed t o  
se rve  t h e  f a r  end o f  t h e  vacc ine co ld cha in - - - the  r u r a l  h e a l t h  c e n t e r  n o t  served 
w i t h  e l e c t r i c i t y .  The systems prov ided under t h i s  p r o j e c t  o f f e r e d  t h e  c a p a b i l -  
i t y  t o  s t o r e  vaccines f o r  extended pe r iods  o f  t i m e  i n  h e a l t h  c e n t e r s  o f t e n  



p r e v i o u s l y  served only  by out reach.  
f o r  implement ing f u l l - s c a l e  l o c a l  immunizat ion programs and ou t reach  f r o m  each 
h e a l t h  c e n t e r .  

That c a p a b i l i t y  p r o v i d e d  p a r t  o f  t h e  means 

System i n s t a l l a t i o n  i n  r u r a l  h e a l t h  cen te rs  was i n  many, i f  n o t  most, cases 
a p e r t u r b a t i o n  i n  the a f f a i r s  o f  those c e n t e r s  and an a d d i t i o n a l  a d m i n i s t r a t i v e  
burden f o r  t h e  M i n i s t r i e s  o f  H e a l t h  and t h e  c o o p e r a t i n g  U . S .  agency. To f u l l y  
u t i l i z e  t h e  systems, t h e  m i n i s t r i e s  had t o  p r o v i d e  adequate amounts o f  vaccines 
and t h e  personnel  and means t o  a d m i n i s t e r  t h e  vacc ines.  

l h e  systems a l so  c o n s t i t u t e d  t h e  i n t r o d u c t i o n  o f  a new energy technology 
and t h e  requirement t o  cope w i t h  and e v a l u a t e  t h e  approp r ia teness  o f  t h a t  t ech -  
no logy.  T h i s  burdened h e a l t h  c e n t e r  s t a f f s  w i t h  system da ta  r e c o r d i n g  and 
t r a n s m i t t a l  and the need t o  understand how t o  use t h e  novel  r e f r i g e r a t o r  system 
so as n o t  t o  endanger t h e i r  vacc ine supply .  I t  a l s o  burdened n a t i o n a l - l e v e l  
h e a l t h  s e r v i c e  s t a f f  and c o o p e r a t i n g  U.S. agencies w i t h  t h e  need t o  t r a n s m i t  
da ta ,  t o  m a i n t a i n  l i a i s o n  w i t h  NASA, and t o  p r o v i d e  t e c h n i c a l  and o p e r a t i o n a l  
suppor t  f o r  t h e  systems. 

F i n a l l y ,  there was the  need t o  determine how these systems were pe rce i ved  
t o  f i l l  t h e  need f o r  r e f r i g e r a t e d  vacc ine s to rage  i n  r u r a l  h e a l t h  c e n t e r s .  

7he f a c t u a l  data ( r e f .  1 )  i n d i c a t e d  t h a t  t h e  systems had performed w e l l .  
Data f r o m  r e p o r t i n g  s i t e s  i n d i c a t e d  t h a t  t h e  systems had been i n  o p e r a t i o n  
84 p e r c e n t  o f  t h e  t ime and t h a t  they ma in ta ined  t h e  World H e a l t h  O r g a n i z a t i o n  
(WHO)-recommended vaccine s to rage  temperature range o f  0 t o  8 O C  f o r  80 pe rcen t  
of t he  t ime.  But  t o  f u l l y  e v a l u a t e  t h i s  p r o j e c t  and the  technology, NASA, C D C  
and WHO needed answers t o  myr iad  ques t i ons  r e g a r d i n g  how t h e  systems were used 
and how t h e  users perce ived systems o p e r a t i o n ;  hence t h e  q u e s t i o n n a i r e .  

Ques t ionna i res  were sent  t o  t h e  i n - c o u n t y  A I D ,  C D C  
agers and t o  t h e  n a t i o n a l  m i n i s t e r i a l  p r o j e c t  managers. 
probed user o p i n i o n  o f  t h e  system, use o f  t h e  system, p 
systems, e v a l u a t i o n  o f  t h e  pe rce i ved  system performance 
ment. l h e  responses f rom those q u e s t i o n n a i r e s ,  comment 
an a n a l y s i s  o f  the r e s u l t s  a r e  r e p o r t e d  h e r e i n .  

o r  WHO p r o j e c t  man 
l h e  q u e s t i o n n a i r e s  

and p r o j e c t  manage- 
on t h e  responses, and 

ans f o r  a d d i t i o n a l  

QUESIIONNAIHE 

A f i e l d  t e s t  a c t i v i t y  t h e  s i z e  and scope o f  t h i s  p r o j e c t  generates a 
t h i r s t  f o r  bo th  performance da ta  ( t h e  i n f o r m a t i o n  t h a t  comes f rom m e t e r s  and 
p r o b l e m / f a i l u r e  r e p o r t s )  and i n f o r m a t i o n  r e l a t i n g  t o  how t h e  system i s  used 
and how i t s  performance i s  pe rce i ved  by t h e  use rs .  

7 0  o b t a i n  i n f o r m a t i o n  on system use and user o p i n i o n ,  NASA Lewis, w i t h  
h e l p  f r o m  C D C  and WHO, assembled two s l i g h t l y  d i f f e r e n t  b u t  r a t h e r  l eng thy  
q u e s t i o n n a i r e s .  

Each q u e s t i o n n a i r e  con ta ined  approx ima te l y  7 2  ques t i ons  c o v e r i n g  such sub- 
j e c t s  as number of s i t e  v i s i t s  by h e a l t h  o f f i c i a l s ,  amounts and types of  vaccines 
s t o r e d  i n  t h e  r e f r i g e r a t o r ,  p o p u l a t l o n  and area s i z e  admin i s te red  from t h e  
system s i t e ,  community response, p e r c e p t i o n s  on system s t r o n g  and weak p o i n t s ,  
problems, r e l i a b i l i t y ,  need f o r  and w i l l i n g n e s s  t o  p r o c u r e  a d d i t i o n a l  systems, 
user  and t e c h n i c i a n  t r a i n i n g ,  need f o r  a d d i t i o n a l  e l e c t r i c a l  app l i ances  a t  t h e  
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s i t e ,  and comments r e g a r d i n g  va r ious  aspects  o f  t h e  p r o j e c t .  A sample copy of  
t h e  q u e s t i o n n a i r e  sen t  t o  A I D ,  CDC, o r  WHO o f f i c e s  i s  shown i n  appendix A. 
Answering t h e  q u e s t i o n n a i r e  r e q u i r e d  some e f f o r t  and research,  and t h e  a u t h o r  
i s  g r a t e f u l  t o  those who d i d  t a k e  the t i m e  t o  respond. 

ANALYSIS AND SUMMARY OF USER EVALUAlION RESPONSES 

Table I l i s t s  a l l  o f  t h e  systems s i t e s  and shows t h e  system s u p p l i e r  f o r  
each s i t e  ( S o l a r  Power Corp. (SPC) o r  S o l a v o l t  I n t e r n a t i o n a l  ( S V I ) ) .  

Tab le  I1 l i s t s  those  s i t e s  t o  which t h e  q u e s t i o n n a i r e s  were sen t  ( b y  coun-  
t r y  and s i t e  name) and those  s i t e s  f o r  which completed q u e s t i o n n a i r e s  were 
rece ived .  

Appendix B i s  as f a i t h f u l  a copy o f  r e p l i e s  as i s  p o s s i b l e  g i v e n  va r ious  
s c r i p t s  and t r a n s l a t i o n s .  I n  some instances a responden t ' s  comments were 
e d i t e d  f o r  c l a r i t y .  Verbat im responses were i n c o r p o r a t e d  wherever p o s s i b l e  as 
a c o u r t e s y  t o  t h e  respondent and as an accu ra te  i n d i c a t i o n  o f  t h e  respondent 's  
t hough ts .  The symbol N/R i n d i c a t e s  no response, and N/A  i n d i c a t e s  n o t  
a p p l i c a b l e .  

When r e v i e w i n g  t h e  a c t u a l  responses i n  appendix 8 and t h e  a n a l y s i s  and 
summary o f  responses i n  t h i s  s e c t i o n  o f  t h e  r e p o r t ,  t h e  reader  should be aware 
t h a t  f o r  two s i t e s  (Ch io ta ,  Zimbabwe, and A1 Ar ied ,  Jordan) separate responses 
were r e c e i v e d  f rom two d i f f e r e n t  o r g a n i z a t i o n s .  C e r t a i n  ques t i ons  can o n l y  be 
p r o p e r l y  evalauated on t h e  b a s i s  o f  one r e p l y  p e r  s i t e .  The a n a l y s i s  o f  
responses t o  o t h e r  ques t i ons  can accommodate m u l t i p l e  responses f o r  a s i n g l e  
s i t e .  The reader  should a l s o  be aware t h a t  t h e  words " respondents"  and " s i t e , "  
o r  " coun t ry , "  d i f f e r e n t i a t e  between types o f  ques t i ons .  L i kew ise  t h e  t y p e  o f  
q u e s t i o n  a f f e c t s  t h e  t o t a l  numbers of v a l i d  responses f o r  d i f f e r e n t  ques t i ons .  

The f o l l o w i n g  i s  a r e i t e r a t i o n  o f  each q u e s t i o n  i n  t h e  A I D / C U C / W H O  v e r s i o n  
o f  t h e  q u e s t i o n n a i r e  and a summary o f  t h e  r e p l i e s  w i t h  comments on t h e  n a t u r e  
o f  t h e  r e p l y  where needed. The q u e s t i o n n a i r e  sen t  t o  m i n i s t e r i a l  personnel  
d i f f e r e d  o n l y  i n  c e r t a i n  ques t i ons  d i r e c t e d  t o  A I D  and CDC/WHO o f f i c e s .  

1.0 Have you had an o p p o r t u n i t y  t o  f o l l o w  t h e  p rog ress  o f  t h e  p h o t o v o l t a i c  
(PV)-powered r e f r i g e r a t o r / f r e e z e r  ( R / F )  system f i e l d  t e s t  a t  your  s i t e ' ?  

l w e n t y  respondents r e p l i e d  t h a t  t h e y  had f o l l o w e d  t h e  progress o f  t h e  
p r o j e c t ,  and two respondents r e p l i e d  t h a t  t h e y  had n o t .  

Approx imate ly  how many t imes d i d  you o r  you r  s t a f f  v i s i t  t h e  s i t e  s ince  
t h e  system was i n s t a l l e d ?  

Two respondents r e p l i e d  t h a t  they had never  v i s i t e d  t h e  s i t e .  One o f  
t hese  respondents (A ID / I vo ry  Coast) a l s o  had n o t  f o l l o w e d  t h e  progress o f  t h e  
p r o j e c t .  O f  t h e  o t h e r  respondents, v i s i t  f requency ranged f rom once over  t h e  
p e r i o d  o f  t h e  p r o j e c t  t o  every week f rom September 1982 t o  March 1985. Most 
respondents v i s i t e d  t h e  s i t e  o f t e n  enough t o  g a i n  a reasonable understanding 
o f  how t h e  system was f u n c t i o n i n g  and be ing  accepted. 
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2.0 Have Na t iona l  l e v e l  r e p r e s e n t a t i v e s  f rom t h e  MOH Immunizat ion Program 
f o l l o w e d  t h e  f i e l d  test ' : '  I f  no, why n o t ?  

O f  22 respondents, two d i d  n o t  r e p l y  t o  t h e  ques t i on ;  one was n o t  s p e c i -  
f i c ;  and two d i d  n o t  v i s i t  t h e  s i t e s ,  one because t h e  p r o j e c t  was cons idered 
o u t s i d e  o f  t h e  MOH immuniza t ion  program arid t h e  o t h e r  because o f  t r a n s p o r t a t i o n  
d i f f i c u l t y  (Ku ludu f fush i  i n  t h e  Mald ive  I s l a n d s  i s  d i f f i c u l t  t o  access) .  

3.0 Does t h e  MOH have an e s t a b l i s h e d  program f o r  vacc ine  p r e s e r v a t i o n  i n  r u r d l  
( e l e c t r i c i t y l e s s )  a reas? I f  yes,  p lease d e s c r i b e  t h e  program, t y p e  o f  
equipment used f o r  vacc ine  s to rage  and approx imate annual  c o s t  p e r  s i t e :  

Of t h e  17 coun t r i es  t h a t  responsed, 11 o r  12 c o u n t r i e s  (depending on how 
Peru 's  r e p l y  t o  the second p a r t  o f  t h i s  q u e s t i o n  i s  i n t e r p r e t e d )  have es tab  
l i s h e d  programs f o r  vacc ine  p r e s e r v a t i o n  i n  e l e c t r i c i t y l e s s  areas, 2 c o u n t r i e 3  
have n o t ,  and 3 c o u n t r i e s  d i d  n o t  answer t h e  ques t i on .  

The types  o f  equipment and method o f  vacc ine  d e l i v e r y  vary ,  bu t  g e n e r a l l y  
t h e  respondents use kerosene- fue led  r e f  r i g e r a t o r s .  
cen te rs  where e l e c t r i c i t y  i s  a v a i l a b l e ,  and M a l i  o f t e n  uses p r i v a t e l y  owned 
r e f  r i g e r a t o r s .  

Jordan does ou t reach f rom 

Reported annual cos ts  vary .  Gambia c la imed $1050/year, Guatemala c la imed 
$1 50/year,  Zimbabwe repor ted  $150 (RHC)/year f o r  kerosene a lone,  and Jordan 
repo r ted  $1500/year. l h e  h i g h e r  cos ts  a r e  p robab ly  more accu ra te  and t a k e  i n t o  
account  maintenance, f u e l ,  replacement p a r t s ,  and deprec . ia t ion  o f  t h e  R / F .  But  
p robab ly  none o f  t h e  respondents cons idered t h e  c o s t  o f  l o s t  vacc ine r e s u l t i n g  
f rom R / F  outage due t o  f u e l  shor tages and/or  maintenance problems. 

4.0 Have vaccines been r o u t i n e l y  s t o r e d  i n  t h e  PV-powered H / F ?  I f  no,  why 
n o t ?  

O f  t h e  20 r i t e s  represented,  vacc ine  i s  r o u t i n e l y  s t o r e d  a t  I /  s i t e s  arid 
r e p o r t e d l y  n o t  r o u t i n e l y  s t o r e d  a t  3 s i t e s .  
systems, " r o u t  i n e l y "  shou ld  be i n t e r p r e t e d  as "when t h e  system ( K / F )  was func 
t i o n i n g . "  Several  o f  t h e  s i t e s  ( r e f .  1,  f i g .  1 5  and t d b l e  111) hdd nonopcrd 
t i o n a l  p e r i o d \ .  One system s i t e ,  Cibungbulong, Indones ia ,  s t o r e d  vacc ines a t  
t h e  s i t e  f o r  a time, presumably u n t i l  t h e  system stopped f u n c t i o n i n g  ( r e f .  1 ) .  
Guyand and the  Maldives d i d  n o t  r o u t i n e l y  s t o r e  vacc ines because o f  o p e r a t i o n a l  
problems w i t h  the  R/F 's  ( r e f .  1; f o r  Guyana, t a b l e  V11, comment 1; f o r  Ma ld ives ,  
t d b l e  V I I I ,  comment 6 ) .  However, once t h e  problem was c o r r e c t e d  i n  Guyana, 
vdcc ines apparen t l y  have been r o u t i n e l y  s t o r e d  t h e r e .  

W i t h i n  t h e  c o n t e x t  o f  these t r i d l  

The Dom 
a r e  brought  

4 .1 I f  yes, 

S i x teen  
percentages 

n ican Republ ic  responded "Yes" b u t  t he i i  r e p o r t e d  t h a t  "vacc ines  
ri from r e f r i g e r a t e d  sources hours b e f o r e  each campaign. 'I 

approx imate ly  what percentage o f  t h e  t i m e ?  

s i t e s  resDonded t o  t h i s  ques t i on .  F i f t e e n  s i t e s  gave answers w i t h  
anging f rom 60 t o  100 pe rcen t .  Two o f  t hese  s i t e s  q u a l i f i e d  t h e i r  

response w i t h  "wh i l e  R / F  was f u n c t i o n i n g . "  Tha i l and  responded "1 week." 
Because o f  d a t a  and correspondence and a pe rsona l  knowledge o f  t h e  peop le  a t  

. 

. 



t h e  s i t e  and t h e  s i t u a t i o n  t h e r e ,  t h e  a u t h o r  b e l i e v e s  t h a t  t h i s  r e p l y  i s  
i n c o r r e c t  and t h a t  vaccines a r e  being s t o r e d * t h e r e  100 pe rcen t  o f  t h e  t i m e  

Wi th  t h e  acknowledgment t h a t  vaccines were n o t  s t o r e d  d u r i n g  p e r i o d s  o f  
equipment problems, vaccines have been s t o r e d  a t  17 s i t e s  somewhat l e s s  than  
95 p e r c e n t  o f  t h e  t ime.  T h i s  i n d i c a t e s  a r e a s s u r i n g l y  h i g h  R / F  usage. 

4.2 Approx imate ly  how o f t e n  a r e  vaccines d e l i v e r e d  t o  t h e  PV-powered R / F  
s i  t e s ?  

Four s i t e s  d i d  n o t  respond t o  t h i s  q u e s t i o n .  The o t h e r s  responded as 
f o l l o w s :  

Q u a r t e r l y  3 
Monthly 9 
Biweekly  1 
Week 1 y 4 

4.3 Please i n d i c a t e ,  by  t y p e  of vaccine, app rox ima te l y  how many v a c c i n a t i o n s  
a r e  admin i s te red  p e r  week a t  t h e  PV-powered R / F  s i t e :  

Type S i t e s  Vaccinations/Week 
responding 

Average Range 

DPT 1 5  43 7 t o  107 
P o l i o  1 5  40 6 t o  100 
Meas l e s  1 4  22 0 t o  100 
BCG 14 21 3 t o  50 
11 15 13 5 t o  25 
MR 1 0 0 
Yel low Fever 3 8 13 t o  20 

Ant i -Rabies 2 1 5a 
DT 1 20 

- - - 
. - 

a One respondent r e p l i e d  "eve ry  s i x  months" 
w i t h o u t  i n d i c a t i n g  how many doses. 

5.0 Does t h e  PV-powered R/F  s i t e  have an ou t reach  program? 

Four teen s i t e s  do, t h r e e  do n o t ,  two d i d  n o t  r e p l y ,  and Zimbabwe m a i n t a i n s  
an ou t reach  f rom a l o c a l  h o s p i t a l  because t h e r e  i s  t o o  smal l  a s t a f f  a t  Ch io ta  
( t h e  R / F  s i t e )  t o  suppor t  an out reach program. 

5.1 I f  yes, app rox ima te l y  how l a r g e  an area i s  admin i s te red?  

S i x  s i t e s  d i d  n o t  respond t o  t h i s  q u e s t i o n .  F i v e  e i t h e r  had n o t  responded 
p r e v i o u s l y  ( q u e s t i o n  5.0) o r  had i n d i c a t e d  no out reach program. O f  t h e  14 

responding s i t e s ,  areas ranged f rom 3.2 t o  500 km . The Guyana s i t e  s e r v i c e s  
an i n d e t e r m i n a t e l y  l a r g e  area (appendix B ) ,  t h e  l o c a l  Zimbabwe h o s p i t a l  serves 

an area o f  1000 km , and t h e  Peru s i t e  serves an area o f  unknown s i z e .  

2 

2 

5 



5.2 Approx imate ly  how l a r g e  a p o p u l a t i o n  i s  admin i s te red?  

F i v e  s i t e s  d i d  n o t  respond, and one respondent d i d  n o t  know t h e  number o f  
people served. O f  t h e  14 o t h e r  respondents, p o p u l a t i o n  served ranged f rom 2000 
(Las Tablas,  Dominican Repub l i c )  t o  200 000 (Zaranou, I v o r y  Coast) .  

5.3 Approx imate ly  how many c o l d  packs a r e  f r o z e n  each week? 

Seven respondents d i d  n o t  answer t h i s  q u e s t i o n .  Three o f  these (Guyana, 
and t h e  two Gambia s i t e s )  d i d  n o t  respond t o  t h e  q u e s t i o n ,  a l t hough  a l l  
r e p o r t e d  out reach programs. O f  t h e  o t h e r  12 s i t e s ,  11 r e p o r t e d  f r e e z i n g  an 
average o f  7 c o l d  packs/week w i t h  s p e c i f i c  numbers r a n g i n g  f rom 2 t o  12/week. 
One s i t e  r e p o r t e d  f r e e z i n g  ''1 pack o f  12 doses," which i s  p r o b a b l y  a m i s i n t e r  
p r e t a t i o n  o f  t h e  ques t i on .  

6.0 Has t h e  PV-powered R / F  system a t  you r  s i t e  a l l owed  immunizat ion s e r v i c e s  
t o  be o f f e r e d  on a r o u t i n e  b a s i s ?  

Yes 18 
No 1 
N/R 1 

6.1 I f  yes, has immunizat ion coverage inc reased?  

Seventeen s i t e s  responded t h a t  immunizat ion coverage had increased,  and 
two s i t e s  (Maldives and I n d i a )  d i d  n o t  respond. Z a i r e  i n d i c a t e d  t h a t  t h e  P V -  
powered R / F  on l y  increased t h e  e f f i c i e n c y  o f  t h e  e x i s t i n g  program. Guatemala 
r e p o r t e d  t h a t  immunizat ion had inc reased  c o n s i d e r a b l y .  I ndones ia  r e p o r t e d  an 
i n c r e a s e  because p o l i o  and measles vacc ines were a v a i l a b l e .  H a i t i  r e p o r t e d  
" j u s t  a l i t t l e "  i nc rease  because o f  problems w i t h  t r a n s p o r t a t i o n ,  m o t i v a t i o n ,  
and medica l  personnel ,  and because o f  an uninformed community. 

6.2 If no, p lease e x p l a i n  why immunizat ion has n o t  been o f f e r e d  on a r o u t i n e  
b a s i s :  

The Maldives a t t r i b u t e s  no i n c r e a s e  i n  immunizat ion t o  problems w i t h  t h e  
system. However, t h e  p r e e x i s t e n c e  o f  e l e c t r i c i t y  on t h e  i s l a n d ,  and thus  a 
r e f r i g e r a t o r ,  p robab ly  p rec luded  any i n c r e a s e  i n  immunizat ions.  

6.3 As a consequence o f  o f f e r i n g  immunizat ion s e r v i c e s  r o u t i n e l y ,  has t h e  
community consu l ted  on o r  demanded o t h e r  h e a l t h  s e r v i c e s ?  

Yes 12 
No 4 
N/R 2 
Not known 2 

C 

I h e  p o s i t i v e  responses a r e  i n t e r e s t i n g  and a r e  repeated he re  f o r  t h e  con 
venience o f  the reader :  

( 1 )  Las Tablas, Dominican Republ ic :  " l h e r e  has been a two way demand - 
mothers o f  c h i l d r e n  coming i n  f o r  immunizat ions may have requested o t h e r  
h e a l t h  s e r v i c e s  o r  may have come i n  f o r  r o u t i n e  h e a l t h  s e r v i c e s  and 
requested immunizat ion.  
o f f e r e d  by  t h e  c l i n i c . ' '  

The community i s  p leased w i t h  t h e  s e r v i c e  
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( 2 )  Anse-A-Veau, H a i t i :  "People w i l l  be i n fo rmed  about  o t h e r  p o s s i b i l i t i e s  
o f  t h e  h e a l t h  c e n t e r .  Through immunizat ion s e r v i c e s  t h e r e  w i l l  be 
b e t t e r  c o n t a c t  between p o p u l a t i o n  and b e t t e r  p s y c h o l o g i c a l  a c c e s s i b i l i t y . "  

( 3 )  T i e r r a  Blanca, Guatemala: " A l l  t h e  p r i m a r y  h e a l t h  ca re  se rv i ces . "  

( 4 )  Gunjur  and Kaur, Gambia: "Yes, as p a r t  o f  t h e  E P I  [Extended Program 
on Immunization]/MOH i n t e g r a t e d  program." 

( 5 )  Zaranou, I v o r y  Coast: "This  u n i t  has b rough t  new r e s p e c t  t o  t h e  
h e a l t h  a u t h o r i t i e s .  People come t o  t h e  c e n t e r  t o  see it." 

( 6 )  Chiota,  Zimbabwe: "Yes, people i n  remote v i l l a g e s  have asked f o r  
immunizat ion s e r v i c e s  i n  t h e i r  a reas . "  

( 7 )  Pucara, Peru: "Yes, s i n c e  t h e y  know about  t h i s  s e r v i c e ,  t h e y  ask 
about b i r t h  c o n t r o l ,  growth development; t h e i r  knowledge has i nc reased . "  

(8 )  Tambon Tha Thong: "Yes, t h e  community wants t o  use s o l a r  c e l l s  t o  
generate e l e c t r i c  l i g h t  d u r i n g  d e l i v e r y  by n i g h t . "  

( 9 )  Guaimaca, Honduras: "Yes, because o f  i nc reased  vacc ine a v a i l a b i l i t y ,  
a d e s i r e  f o r  wel l -baby c l i n i c s  has been s t i m u l a t e d . "  

( 1 0 )  A1 Ar ied,  Jordan: "Yes, t h e  community i s  demanding e s t a b l i s h i n g  a 
h o s p i t a l  i n  t h e  area."  

( 1 1 )  Ouelessebougou, M a l i :  "Yes, t h e  a d m i n i s t r a t i o n  o f  n ioaqu ine  and 
o t h e r  k i n d s  o f  v a c c i n a t i o n s . "  

l o  p resen t  a balanced view, the  n e g a t i v e  responses a r e  a l s o  repeated here.  
These a r e  more p e r p l e x i n g  than  i n t e r e s t i n g .  

( 1 )  Cibungbulong, Indonesia:  "No, demands a r e  o n l y  made th rough  a complex 
v i l l a g e  o r g a n i z a t i o n .  We have n o t  heard o f  any such demand." 

( 2 )  Batu jaya,  Indonesia:  " A  complex v i l l a g e  system a s s i s t s  r e s i d e n t s  i n  
h e a l t h  se rv i ces .  Any demands come th rough  t h i s  system." 

( 3 )  Schepmoed, Guyana: "The community has had 'medica l  presence'  i n  t h e  
f o r m  o f  a d ispenser ,  commonly r e f e r r e d  t o  as ' D O C . '  l h e  community has 
always looked t o  ' D O C '  f o r  a l l  k i n d s  o f  medica l  ca re . "  

( 4 )  N i o f o u i n ,  I v o r y  Coast: "NO, t h e  p o p u l a t i o n  i s  ex t reme ly  pleased wi.Lh 
t h e  u n i t ,  b u t  t h e  i n f o r m a t i o n  requested i s  understandable. "  

7.0 How d i d  t h e  l o c a l  community rece ive  ( o r  p e r c e i v e )  t h e  i n s t a l l a t i o n  and/or  
use o f  t h e  system? 

7.1 Accepted w i t h o u t  comment o r  problems: 19 ( 1  N/R) 

7 .2  Problem(s) accep t ing  ( p l e a s e  e x p l a i n ) :  0 
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7.3 Do n o t  know: 0 

Again, t h e  p o s i t i v e  responses a r e  i n t e r e s t i n g  and g i v e  some i n s i g h t  i n t o  
t h e  v i l l a g e r s '  r e a c t i o n  t o  such a system and so a r e  repeated here f o r  t h e  con-  
venience o f  t h e  reader: 

( 1 )  Las Tables, Dominican Republ ic :  "Yes, l o c a l  o f f i c i a l s  a r e  v e r y  

( 2 )  Schepmoed, Guyana: "Yes, comments and q u e r i e s  were made about i t s  

enthused. I' 

f u n c t i o n i n g .  The community seemed anxious t h a t  immunizat ion s e r v i c e s  
be a v a i l a b l e  on a r o u t i n e  b a s i s . "  

( 3 )  N i o f o u i n ,  I v o r y  Coast: "Yes, t h e y  d e c l a r e d  a h o l i d a y  and danced w 
j o y . "  

t h e i  r b e n e f i t .  I' 
( 4 )  Ch io ta ,  Zimbabwe: " E n t h u s i a s t i c  t h a t  something was be ing  done f o r  

t h  

( 5 )  Pucara, Peru: "Yes, accepted i t  and t h e y  f e e l  proud t h a t  i n  t h e i r  
town t h e r e  i s  a s o l a r  energy r e f r i g e r a t o r .  
and t h e  way i t  generates e l e c t r i c i t y  and t h e r e  i s  t r u s t  i n  t h e  vacc ine . "  

They admire t h e  techno logy  

( 6 )  Guaimaca, Honduras: " l h e r e  were no problems, b u t  i t  i s  viewed as a 
n o v e l t y  and has been v i s i t e d  by teachers,  s tuden ts  and v a r i o u s  l o c a l  
r e s i d e n t s  . ' I  

8.0 Please i n d i c a t e  what you view as t h e  system's s t r o n g  o r  weak p o i n t s .  
Answer St rong o r  Weak and p lease e x p l a i n :  

8.1 P h o t o v o l t a i c  power system: 

8.1.1 PV modules, s t r u c t u r e  and c a b l i n g :  

A l l  s i t e s  i n d i c a t e d  t h e  PV s t r u c t u r e  and c a b l i n g  modules as s t r o n g  p o i n t s ,  
"no problems" and " t r o u b l e  f r e e . "  w i t h  seve ra l  s i t e s  adding comments such as 

8.1.2 PV system c o n t r o l s :  

St rong 
Weak 
N/H 

l h e  responses t o  t h i s  q u e s t i o n  by Gua 

5 
2 
5 

emala and I h a i l a n d  were 
i n  rega rd  t o  i n s t r u m e n t a t i o n  and so have been moved t o  q u e s t i o n  8.  
a u t h o r .  Guatemala and Tha i l and  a r e  thus  shown as N/R here.  

8 .1.3 B a t t e r i e s :  

l w e l v e  s i t e s  ( 1 4  respondents) r e p o r t e d  f a v o r a b l y  on b a t t e r i e s  
s i t e s  responded t h a t  t h e  b a t t e r i e s  a r e  a weak p o i n t .  Pucara, Peru 
b u t  t h e  da ta  i n d i c a t e s  no problem w i t h  t h e  b a t t e r i e s  t h e r e .  Two s 

o b v i o u s l y  
.4 by t h e  

Seven 
so responded, 
t e s  ( I n d i a  

and t h e  Ma ld i ve  I s l a n d s )  commented on s h o r t  b a t t e r y  l i f e .  
t h e  r e s u l t  of overuse and/or  u n d e r s i z i n g  of t h e  P v  a r r a y  because o f  i n e x a c t  

T h i s  would have been 



* 

a 

i n s o l a t i o n  da ta  (no one 's  f a u l t ) .  One respondent commented ( j u s t i f i a b l y )  on 
t h e  d i f f i c u l t y  o f  access ing t h e  b a t t e r i e s .  

8.1 - 4  PV system i n s t r u m e n t a t i o n :  

E i g h t  respondents r e p o r t e d  t h e  PV system i n s t r u m e n t a t i o n  as a s t r o n g  p o i n t ,  
10 c i t e d  i t  as a weak p o i n t ,  2 d i d  n o t  understand t h e  ques t i on ,  and 2 d i d  r io t  
r e p l y .  Nega t i ve  comments on PV system i n s t r u m e n t a t i o n  were j u s t i f i e d ,  s i n c e  
t h e  i n s t r u m e n t a t i o n  w i t h  t h e  S o l a r  Power Corp. systems was a ma jo r  problem 
( r e f .  1 ) .  However, problems w i t h  the PV system i n s t r u m e n t a t i o n  d i d  n o t  a f f e c t  
system o p e r a t i o n .  

8.1 - 5  Thermograph: 

Eleven respondents (corresponding t o  11 s i t e s )  r e p o r t e d  t h a t  t h e  thermo 
graph was a s t r o n g  p o i n t .  Ten respondents ( co r respond ing  t o  n i n e  s i t e s )  
r e p o r t e d  t h a t  t h e  thermograph was a weak p o i n t .  One s i t e  d i d  n o t  respond. 
Comments r e g a r d i n g  i t s  weakness i nc luded  : " o f t e n  ma l func t i oned ,  'I " d i f f i c u l t  
f o r  h e a l t h  s t a f f  t o  understand,"  "problem w i t h  c l o c k  mechanism," and " o u t  o f  
c a l  i b r a t i  on. 'I 

One c h a r a c t e r i s t i c  o f  t h e  thermograph c l o c k  mechanism bears ment ion ing.  
The c l o c k s  a r e  s p r i n g  motor  d r i v e n .  U n f o r t u n a t e l y ,  t h e  des ign  o f  t h e  s p r i n g  
motor  i s  such t h a t  i t  i s  a lmos t  impossib le  t o  sense ( f r o m  w i n d i n g  f o r c e  
r e q u i r e d )  when t h e  mechanism i s  nea r ing  t h e  f u l l y  wound c o n d i t i o n .  I t  i s ,  
t h e r e f o r e ,  v e r y  easy t o  i n a d v e r t e n t l y  wind t h e  c l o c k  t o o  t i g h t l y .  
happens, t h e  s p r i n g  w i l l  n o t  unwind and t h e  c l o c k  d r i v e  mechanism w i l l  n o t  
ope ra te .  To c o r r e c t  t h i s  problem, t h e  s p r i n g  has t o  be s l i g h t l y  unwound by 
g e n t l y  t u r n i n g  t h e  w i n d i n g  key i n  the o p p o s i t e  d i r e c t i o n  f o r  a few minutes.  
l h i s  p o t e n t i a l  problem and i t s  remedy was exp la ined  t o  a l l  users and t e c h n i c i a n s  
d u r i n g  i n s t a l l a t i o n .  Four t o  s i x  o f  t hose  r e p o r t i n g  t h e  thermograph t o  be a 
weak p o i n t  may have exper ienced t h i s  t y p e  o f  problem. 

When t h a t  

8.2 R e f r i g e r a t o r / f r e e z e r :  

8.2.1 Design: 

Nineteen respondents (correspondi  ng t o  18 s i t e s )  r e p o r t e d  Lhe des i gii o i  
t h e  R / F  t o  be a s t r o n g  p o i n t .  One s i t e  d i d  n o t  respond, and one respondent 
r e p o r t e d  t h e  des ign t o  be a weak p o i n t ,  c i t i n g  s p e c i f i c a l l y  t h e  door l a t c h .  
T h i s  was a problem w i t h  t h e  Marvel  R /F ,  where i n  s e v e r a l  i ns tances  screws 
s e c u r i n g  t h e  door l a t c h  t o  t h e  r e f r i g e r a t o r  box p u l l e d  o u t  o f  t h e  box. 

Some o f  those responding p o s i t i v e l y  t o  t h e  R / F  d e s i g n  neve r the less  com- 
mented on va r ious  aspects o f  t h e  design. One respondent (Guyana) thought  t h e  
o v e r a l l  system was t o o  l a r g e  t o  t r a n s p o r t  t o  remote l o c a t i o n s .  Another corn 
mented on wasted space and t h e  need f o r  shelves.  NASA Lewis and t h e  C D C  recog 
n i z e d  t h e  need f o r  s t a c k i n g  shelves b u t  were unable t o  p r o v i d e  them f o r  thc5e 
systems. Another respondent commented on what may have been a l i d  h inge  
at tachment  problem. Others r e i n f o r c e d  t h e i r  p o s i t i v e  e v a l u a t i o n s  w i t h  v a r i o u s  
comments. 
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8.2.2 S ize ,  t o o  smal l  o r  t o o  l a r g e :  

l h e  f o l l o w i n g  t a b l e  b e s t  summarizes t h e  responses ( 2 2  responses f o r  19 
s i t e s )  t o  t h i s  quest ion:  

S t rong  ( u n q u a l i f i e d )  6 
St rong  ( q u a l i f i e d )  5 
W e a k ( u n q u a 1 i f i e d )  0 
Weak ( q u a l i f i e d )  6 
N/R 2 
Other  3 

Those who q u a l i f i e d  t h e i r  " s t r o n g "  s i z e  r a t i n g  d i d  so on t h e  f o l l o w i n g  
bases: R/F t o o  l a r g e  ( I n d o n e s i a ) ,  R / F  t o o  sma l l  f o r  a r e g i o n a l  o r  d i s t r i c t  
s to rage  and t o o  l a r g e  f o r  a h e a l t h  c e n t e r  ( H a i t i ) ,  f r e e z e r  t o o  smal l  ( M a l i ) ,  
and R / F  "adequate" (Guatemala). 

l h o s e  who q u a l i f i e d  t h e i r  "weak" s i z e  r a t i n g  d i d  so on t h e  f o l l o w i n g  
bases: R / F  t o o  smal l  ( I v o r y  Coast) ,  f r e e z e r  t o o  sma l l  (Gambia and T h a i l a n d ) ,  
and R / F  t o o  l a r g e  (Guyana). Peru and Za i re ,  w i t h o u t  r a t i n g  t h e  s i z e ,  i n d i c a t e d  
t h a t  i t  was t o o  l a rge .  

The overwhelming m a j o r i t y  o f  responses i n d i c a t e d  a s t r o n g  p re fe rence  f o r  
t h e  s i z e  o f  t hese  R / F ' s ,  w i t h  most i n d i c a t i n g  a p r e f e r e n c e  f o r  a somewhat 
l a r g e r  f r e e z e r  s e c t i o n .  I n t e r e s t i n g l y  though, t h o s e  who i n d i c a t e d  t h a t  t h e  
f r e e z e r  i s  t o o  small  do n o t  f r e e z e  even 2 kg o f  w a t e r  each day. 

A rev iew  o f  the answers t o  q u e s t i o n  5 ( o u t r e a c h  a c t i v i t i e s )  i n d i c a t e s  t h a t  
f o r  those s i t e s  (bo th  Gambia s i t e s ,  l h a i l a n d ,  and M a l i )  s t a t i n g  t h a t  f r e e z e r  

volume i s  t o o  smal l ,  out reach areas and p o p u l a t i o n s  range f rom 3.2 km2 w i t h  a 
p o p u l a t i o n  o f  16 727 t o  an 18-km-radius geographic area w i t h  a p o p u l a t i o n  of  
35 000. These same 4 s i t e s  r e p o r t e d  t h e  f o l l o w i n g  numbers o f  i c e  packs f r o z e n  
p e r  week: Gambia, no responses; Thai land,  7; and M a l i ,  2. The r e f r i g e r a t o r /  
f r e e z e r  systems are a l l  designed t o  make 2.1 kg ( s i x  350-ml i c e  packs) o f  i c e  
every 24 h r .  Thus, t h e  comment t h a t  f r e e z e r  compartments a r e  t o o  smal l  appears 
somewhat u n j u s t i f i e d  c o n s i d e r i n g  r e p o r t e d  usage. 

Al though t h e  Gambia s i t e s  a d m i n i s t e r  t h e  g r e a t e s t  number o f  i n o c u l a t i o n s  
weekly ( o f  t h e  r e p o r t i n g  s i t e s ) ,  t h e y  a r e  r e s u p p l i e d  month ly .  Thus, none of  
t h e  vaccines a c t u a l l y  has t o  be s t o r e d  i n  a f r o z e n  s t a t e .  

8.2.3 F r o s t / i c e  removal :  

l w e l v e  respondents r e p l i e d  t h a t  f r o s t / i c e  removal was a s t r o n g  p o i n t ,  
f i v e  r e p l i e d  i t  was a weak p o i n t ,  and f i v e  d i d  n o t  r e p l y .  Tha i l and  r e p o r t e d  
t h a t  t hey  always have t o  remove f r o s t ;  t h e y  a r e  v e r y  c o n s c i e n t i o u s  and t h e  
c l i m a t e  t h e r e  i s  very humid. Th is  q u e s t i o n  would b e t t e r  have been phrased 
"ease o f  f r o s t / i c e  removal ."  Presumably, t h e  respondents answered i n  t h a t  
rega rd  . 

Y 

8.3 A b i l i t y  t o  s t o r e  non-EPI med ica t i ons  and/or vacc ines (e.g. ,  r a b i e s  and 
v e t e r i n a r y  vaccines) : 
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Four teen of t h e  respondents i n d i c a t e d  t h a t  t h e  a b i l i t y  t o  s t o r e  non-EPI 
i t ems  was a s t r o n g  p o i n t ,  b u t  none (wi th  t h e  p o s s i b l e  e x c e p t i o n  o f  M a l i )  i n d i c -  
a t e d  t h e y  were so u s i n g  t h e  R / F .  
would n o t  be enough room. Three s i t e s  d i d  n o t  respond, two respondents had no 
o p i n i o n ,  and one s p e c i f i c a l l y  s t a t e d  t h a t  no o t h e r  use was be ing  made o f  t h e  
R / F ,  w i t h o u t  add ress ing  t h e  m e r i t  o f  p o t e n t i a l  use. 

Gambia.reported f o r  b o t h  s i t e s  t h a t  t h e r e  

8.4 System c o s t :  p lease  e x p l a i n  any o t h e r  s t r o n g  o r  weak p o i n t s  you may have 
observed. 

U n f o r t u n a t e l y ,  i n  e d i t i n g  t h e  q u e s t i o n n a i r e  an o v e r s i g h t  he re  r e s u l t e d  i n ,  
i f  n o t  a con fus ing  quest ion,  a t  l e a s t  one c o v e r i n g  two separate i ssues .  None- 
t h e l e s s ,  t h e  respondents vo iced i n t e r e s t i n g  o p i n i o n s  and/or  obse rva t i ons .  

The s i n g l e  comment r e c e i v i n g  most response was h i g h  c o s t  ( s i x  respondents) .  
Four respondents d i d  n o t  r e p l y .  The o t h e r  responses g e n e r a l l y  addressed 
problems, some o f  which bear  comment. 

l h e  I v o r y  Coast commented on lack o f  s u f f i c i e n t  t r a i n i n g ,  "no spares and 
i n s u f f i c i e n t  t o o l s . "  In-depth t r a i n i n g  was n o t  p o s s i b l e  d u r i n g  i n s t a l l a t i o n ,  
and t h i s  l a c k  o f  t r a i n i n g  i s  an acknowledged shor tcoming o f  t h e  p r o j e c t .  How- 
ever ,  c r i t i c a l  spare p a r t s  and s u f f i c i e n t  t o o l s  t o  r e p l a c e  those  p a r t s  were 
l e f t  w i t h  each system. Peru commented on t h e  problems w i t h  i ns t rumen ts  (a  
v a l i d  comment). 
Adler-Barbour power c a b l e  p l u g  ( r e f .  1, t a b l e  V I I ,  comment 4 )  and d i f f i c u l t y  o f  
b a t t e r y  access. H a i t i  and Honduras commented on problems w i t h  t h e  i n n e r  r e f r i g -  
e r a t o r  and f r e e z e r  compartment covers, and M a l i  b e l  i eves  t h e i r  a r r a y  and b a t t e r y  
c a p a c i t y  should be l a r g e r .  

Morocco commented on t h e  problem w i t h  t h e  S o l a r  Power Corp./ 

8.5 What would you do t o  improve t h e  system? 

T h i s  q u e s t i o n  r e t u r n e d  a h o s t  o f  suggestions/comments. The reader  i s  
r e f e r r e d  t o  appendix B f o r  d e t a i l s .  S i m i l a r  comments rece ived  f rom more than  
one respondent were system c o s t  ( t o o  h i g h ) ,  l e s s  and/or  b e t t e r  q u a l i t y  i n s t r u -  
mentat ion,  l e s s  expensive and l o n g e r  l i f e t i m e  b a t t e r i e s ,  improved b a t t e r y  
access, a l a r g e r  PV a r r a y ,  and b e t t e r  v e n t i n g  f o r  t h e  condenser. Many o f  t h e  
suggest ions ( i n  a d d i t i o n  t o  those l i s t e d  above) i d e n t i f i e d  th rough  t h e  course 
o f  t h e  f i e l d  t e s t  phase o f  t h e  p r o j e c t  added t o  t h e  o v e r a l l  wo r th  of e p 
j e c t  and presumably w i l l  be i nco rpo ra ted  i n  f u t u r e  systems by manufacturers .  

9.0 How does your  M i s s i o n  view t h e  MOHls  r e a c t i o n  t o  PV-powered vacc ine R / f  
systems? Are problems r e a l  o r  perce ived? 

I n  genera l ,  m i n i s t e r s  o f  h e a l t h  were p leased t o  e n t h u s i a s t i c  about t h e  
systems. Guyana sees t h e  ex tens ion  o f  h e a l t h  s e r v i c e  t o  o t h e r  remote areas 
o c c u r r i n g  as t h e  r e s u l t  o f  PV systems ( i n  a broader  c o n t e x t  t han  j u s t  vacc ine 
p r e s e r v a t i o n ) .  There i s  concern over  t h e  h i g h  c o s t  o f  t h e  systems i n  two  cotin 
t r i e s  and ove r  t h e  c o s t  and l a c k  o f  spare b a t t e r i e s  i n  Peru. Only t h e  Mald ives 
responded n e g a t i v e l y  t o  t h i s  quest ion,  i n d i c a t i n g  t h e  MOH was n o t  pleased 
because o f  problems w i t h  t h e  system ( r e f .  1, t a b l e  V I l I ,  comment 6 ) .  

10.0 Are t h e  people who were t r a i n e d  i n  R / F  system o p e r a t i o n  and use by t h e  
i n s t a l l a t i o n  team s t i l l  a t  t h e  h e a l t h  p o s t ?  
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Yes 11 
No 8 
N/H 1 

l h e  number o f  ''Yes" r e p l i e s  i s  based on t h e  a u t h o r ' s  a s s i g n i n g  a "NO" t o  
each o f  t h e  Gambia ''Yes" r e p l i e s  on t h e  b a s i s  o f  Gambia r e p l i e s  t o  o t h e r  p a r t s  
o f  t h i s  q u e s t i o n .  

I f  n o t ,  were t h e  replacements t r a i n e d  i n  R/F o p e r a t i o n  and use? 

Yes 4 
No 4 
N/R 1 

l h i s  t a b u l a t i o n  r e f l e c t s  o n l y  t h e  s i x  s i t e s  which i n d i c a t e d  t h a t  t h e  
o r i g i n a l l y  t r a i n e d  o p e r a t o r  was no l o n g e r  a t  t h e  s i t e .  

I f  yes, who t r a i n e d  them? 

l h e  f o u r  s i t e s  t h a t  i n d i c a t e d  t h e  replacements had been t r a i n e d  responded 
as f o l l o w s :  

( 1 )  M a l d i v e  I s l a n d s :  by member o f  N a t i o n a l  E P I  s t a f f  

( 2 )  Dominican Republ ic :  by Regional  Engineer  o f  MOH 

( 3 )  Gambia ( b o t h  s i t e s ) :  by t h e  predecessor,  b u t  t h a t  such t r a i n i n g  was 
inadequate because t h e  person rep laced  d i d  n o t  have t i m e  t o  t r a i n  h i s  
replacement ( t h u s  t h e  a u t h o r ' s  c o n c l u s i o n  t h a t  t h e  o r i g i n a l  o p e r a t o r s  
were no longer  a t  t h e  s i t e )  

Peru and Thai land answered t h i s  q u e s t i o n  
p a r t  o f  t h i s  ques t i on  i n d i c a t e d  t h a t  t h e  o r i g  
s i t e .  M a l i  i n d i c a t e d  replacement t r a i n i n g  by 
Martz  d i d  n o t  r e t u r n  t o  M a l i  a f t e r  t h e  system 

a l t h o u g h  answers t o  t h e  f i r s t  
n a l  o p e r a t o r  was s t i l l  a t  t h e  
NASA engineer  James Martz ,  b u t  
was i n s t a l l e d .  

I f  no, why were t h e y  n o t  t r a i n e d ?  

Fo r  t h e  f o u r  "no" r e p l i e s  t o  t h e  second p a r t  o f  t h i s  q u e s t i o n  ( i . e . ,  
replacements n o t  t r a i n e d ) ,  two s i t e s  ( I n d o n e s i a )  i n d i c a t e d  " t r i a l  [ p e r i o d ]  has 
ended" and repo r ted  no o v e r l a p  o f  d u t y  p e r i o d s  which would have a l l owed  t h e  
predecessor t o  t r a i n  t h e  encumbent, and H a i t i  i n d i c a t e d  t h a t  t h e y  had a 
problem pay ing  someone t o  do t h e  t r a i n i n g .  

11.0 Please summarize o p e r a t i n g  problems w i t h  t h e  system under t h e  f o l l o w i n g  
c a t e g o r i e s :  

11.1 l n s t r u m e n t a t i o n  problems which d i d  n o t  a f f e c t  system o p e r a t i o n :  

F i v e  s i t e s  repo r ted  problems w i t h  amp-hour meters,  and f i v e  s i t e s  r e p o r t e d  
problems w i t h  thermographs. 
and thermograph problems ( r e f .  1,  t a b l e  x ) .  Only  two s i t e s  r e p o r t e d  i n s o l o -  
meter problems, but  p r a c t i c a l l y  a l l  o f  t h e  i nso lomete rs  had problems. One s i t e  
recognized t h e  problem w i t h  separate nonrechargeable i n s t r u m e n t  b a t t e r i e s ,  two 

A c t u a l l y ,  more t h a n  f i v e  s i t e s  had amp-hour meter 

12 



r e p o r t e d  problems w i t h  s t a f f e r s  understanding t h e  i n s t r u m e n t a t i o n ,  and two had 
problems w i t h  t h e  h igh- temperature alarm. Responses f r o m  Gambia a r e  con fus ing  
on t h i s  i ssue .  

11.2 Equipment problems which did a f f e c t  system o p e r a t i o n :  

l h e r e  was a v a r i e t y  o f  answers t o  t h i s  ques t i on ,  some o f  which need 
e x p l a n a t i o n .  

F i v e  s i t e s  r e p o r t e d  t h a t  t h e r e  were no problems a f f e c t i n g  system o p e r a t i o n ,  
and f o u r  s i t e s  d i d  n o t  respond t o  t h i s  ques t i on .  
responses a r e  as f o l l o w s :  

Comments on t h e  o t h e r  

( 1 )  I n d i a  r e p o r t e d  " e r r a t i c  o p e r a t i o n  o f  t h e  temperature c o n t r o l l e r  due t o  
low v o l t a g e . "  T h i s  i s  n o t  t e c h n i c a l l y  c o r r e c t .  The Adler /Barbour  R / F  employs 
a mechanical  t he rmos ta t  which operates i ndependen t l y  o f  system v o l t a g e .  What 
may be r e f e r r e d  t o  he re  i s  t h e  h i g h  r e f r i g e r a t o r  temperature alarm, which 
operates f rom a separate d r y  c e l l  b a t t e r y  and which operates e r r a t i c a l l y  as 
t h a t  b a t t e r y  becomes d ischarged b u t  which does n o t  a f f e c t  system o p e r a t i o n .  
I n d i a  a l s o  r e p o r t e d  a need t o  c l e a n  the PV a r r a y  f r e q u e n t l y .  
which t h e  a r r a y  i s  l o c a t e d  i s  near  a d i r t  road which p r o b a b l y  causes d u s t  
accumulat ion on t h e  a r r a y .  Cleaning, however, i s  cons idered one o f  t h e  two 
normal maintenance f u n c t i o n s  ( t h e  o the r  be ing  d e f r o s t i n g  t h e  evapora to r  i n  t h e  
f r e e z e r  compartment). 

The b u i l d i n g  on 

( 2 )  The Mald ives r e p o r t e d  a f reon  l e a k .  The R/F  a r r i v e d  a t  t h e  s i t e  w i t h  
a low f r e o n  charge, t h e  apparent r e s u l t  o f  a f a c t o r y  e r r o r  and i n s u f f i c i e n t  
q u a l i t y  c o n t r o l  ( r e f .  1, t a b l e  V I I I ,  comment 6 ) .  

( 3 )  Guyana r e p o r t e d  problems w i t h  t h e  alarm, compressor, and the rmos ta t  
card.  T h i s  was n o t  t h e  case. The problem was w i t h  t h e  a r r a y  power cab le  c o n -  
n e c t o r  ( r e f .  1, t a b l e  V I I ,  comment 4 ) .  

( 4 )  Gambia/Kaur r e p o r t e d  l e a k i n g  b a t t e r i e s  and low s ta tes -o f - cha rge .  T h i s  
was t h e  f i r s t  i n d i c a t i o n  o f  t h i s  problem. 

( 5 )  I v o r y  Coast/Zaranou repo r ted  one broken s o l a r  panel  (module).  S o l a r  
Power Corp. was r e q u i r e d  t o  p r o v i d e  one spare PV module w i t h  each system and 
e l e c t e d  t o  mount and w i r e  t h e  spare module on t h e  a r r a y  and thus  have an o n -  
l i n e  spare.  Thus, t h e  broken PV module a t  Zaranou mere ly  reduced t h a t  P V  a r r a y  
t o  i t s  des ign s i z e  (peak w a t t  o u t p u t ) ,  and t h e  l o s s  o f  t h e  module should n o t  
have a f f e c t e d  system o p e r a t i o n .  

( 6 )  I v o r y  Coast /Niofou in repo r ted  t h a t  a c o n s u l t a n t  ( a  NASA Lewis engineer)  
was s e n t  t o  diagnose " t h e  problem," which was a f a i l e d  condenser fan .  
replacement f a n  and i n s t a l l a t i o n  i n s t r u c t i o n s  were s e n t  t o  t h e  s i t e  a f t e r  t h e  
e n g i n e e r ' s  r e t u r n  t o  NASA. The e l e c t r o n i c  c o n t r o l  module f o r  t h e  compressor 
was r e t u r n e d  t o  Lewis f o r  t e s t i n g  ( i t  was f u n c t i o n a l )  and was then  re tu rned  t o  
t h e  s i t e  w i t h  t h e  new f a n  assembly. 

A 

( 7 )  Peru and Morocco b o t h  repor ted a problem w i t h  t h e  power cab le  connec- 
t o r .  It was t h e  f i r s t  i n d i c a t i o n  o f  t h i s  problem f r o m  e i t h e r  l o c a t i o n .  The 
l o s s  o f  a r r a y  power as a r e s u l t  o f  t h i s  problem c o u l d  have caused t h e  b a t t e r i e s  
t o  d i s c h a r g e  one o r  more t imes .  
o f t e n  commented on t h e  need f o r  replacement b a t t e r i e s .  

This may be why Peru, i n  t h i s  q u e s t i o n n a i r e ,  
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( 8 )  T h a i l a n d ' s  comments he re  more a p p r o p r i a t e l y  a p p l y  t o  q u e s t i o n  8.5 and 
have been so i nco rpo ra ted .  

( 9 )  Honduras r e p o r t e d  problems w i t h  t h e  t h e r m o s t a t  c i r c u i t  board and w i t h  
a c o n t i n u o u s l y  o p e r a t i n g  condenser fan .  These problems r e s u l t e d  from a l o w -  
r a t e d  power t r a n s i s t o r  on t h e  the rmos ta t  ca rd  and f a n  h i g h - s t a r t i n g  c u r r e n t .  
The systems s u p p l i e r  ( S o l a v o l t )  made m o d i f i c a t i o n s  t o  c o r r e c t  t h i s  problem on 
a l l  Marvel  R / F  u n i t s  i n  t h e  f i e l d  under t h i s  program. 

(10 )  M a l i  repo r ted  problems w i t h  fuses, b lockage o f  t h e  fan,  t h e  compres- 
s o r  e l e c t r o n i c  c o n t r o l  module, and " b a t t e r y  weakness ( s t o r e d  energy) . ' I  l h e  
problems w i t h  t h e  fuses a c t u a l l y  were due t o  c o r r o s i o n  i n  t h e  fuse  h o l d e r .  
Whatever was b l o c k i n g  t h e  condenser f a n  was removed by a l o c a l  t e c h n i c i a n .  The 
system d i d  exper ience a f a i l u r e  o f  one o f  t h e  two system v o l t a g e  r e g u l a t o r s .  
l h e  s tatement  about b a t t e r y  weakness stems f r o m  s e v e r a l  i ns tances  o f  d i scha rged  
b a t t e r i e s .  The cause f o r  t h e  d i scha rge  i s  n o t  c l e a r .  It may have been a 
r e s u l t  o f  t h e  f a u l t y  v o l t a g e  r e g u l a t o r ,  R / F  overuse ( t o o  much i c e  making),  an 
unders ized a r r a y ,  o r  a combinat ion o f  a l l  o f  t h e  above. 

1 1 . 3  Operator  p r a c t i c e s  which a f f e c t e d  system o p e r a t i o n :  

F i v e  s i t e s  repo r ted  no o p e r a t o r  p r a c t i c e s  which a f f e c t e d  system opera- 
t i o n ,  and e i g h t  s i t e s  d i d  n o t  respond t o  t h e  q u e s t i o n .  O f  t h e  f i v e  s i t e s  
enumerating problems, Indones ia  r e p o r t e d  a l a c k  o f  t o o l s ,  spare p a r t s ,  and 
o p e r a t o r  s k i l l s  necessary t o  m a i n t a i n  and opera te  t h e  system. Again, t o o l s  and 
c r i t i c a l  spare p a r t s  were s u p p l i e d  t o  each s i t e ,  and o p e r a t o r s  and t e c h n i c i a n s  
w e r e  t r a i n e d  d u r i n g  i n s t a l l a t i o n .  Peru commented t h a t  t h e  system operates au to  
m a t i c a l l y ,  b u t  t h a t  t h e  o p e r a t o r  d i d  n o t  t a k e  d a t a  as i n s t r u c t e d .  The I v o r y  
Coas t /N io fou in  s i t e  r e p o r t e d  t h a t  t hey  b e l i e v e  t h e  " c u r r e n t  problem'' ( w i t h o u t  
say ing what t h a t  problem i s )  i s  due t o  o p e r a t o r  e r r o r .  
reco rds ,  d u r i n g  the t i m e  t h e  q u e s t i o n n a i r e  was b e i n g  completed, t h e  R / F  was o u t  
o f  o p e r a t i o n  a w a i t i n g  t h e  replacement condenser f a n  f r o m  t h e  U.S.  

From t h e  a v a i l a b l e  

11.4 Other,  o r  combinat ions o f  above: 

F i v e  s i t e s  i n d i c a t e d  t h a t  t h e r e  were no o t h e r  problems, and t h e  o t h e r  
s i t e s  d i d  n o t  respond. 

12.0 Please l i s t  problems which t h e  f o l l o w i n g  personnel  c o r r e c t e d :  

12.1 Operator  personnel : 

S i x  s i t e s  responded "none," and t e n  s i t e s  d i d  n o t  respond. O f  t h e  o t h e r s ,  
Gambia/Kaur responded t h a t  t h e  o p e r a t o r  c o r r e c t e d  a c o n t i n u o u s l y  sounding h i g h -  
temperature alarm f o r  t h e  r e f r i g e r a t o r  compartment, t h e  I v o r y  Coas t /N io fou in  
o p e r a t o r  replaced b u r n e d - o u t  fuses,  t h e  Zimbabwe o p e r a t o r  a d j u s t e d  t h e  covers of  
t h e  f r e e z e r - t o - r e f r i g e r a t o r  a i r  c i r c u l a t i o n  h o l e s  t o  achieve p roper  temperature 
i n  t h e  r e f r i g e r a t o r  compartment, and t h e  M a l i  o p e r a t o r  c leaned t h e  PV modules. 

12.2 MOH personnel :  

l e n  s i t e s  d id  n o t  respond t o  t h e  ques t i on ,  and f i v e  s i t e s  responded t h a t  
t h e  MOH personnel  had n o t  c o r r e c t e d  any problems. O f  t h e  o t h e r s ,  MOH personnel  
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had performed minor repairs (changing fuses, adjusting compartment temperatures, 
removing the thermograph for repairs, and repairing a thermostat electronics 
card). 

12.3 Mission personnel: 

Eleven sites did not respond to this question, and eight sites indicated 
For one site, mission per- .that mission personnel had corrected no problems. 

sonnel shut o f f  t h e  R/F to allow the batteries to be recharged by the PV array 

1 2 . 4  Other, or combinations of above: 

lwelve sites did not respond to this question, and two sites responded 
"none." For the other sites, a Solar Power Corp. (SPC) technician visited 
Guyana, an SPC in-country subcontractor visited the Indonesian sites, a nori-MOH 
person replaced a fuse in Zimbabwe, a local jeweler fixed a thermograph chart 
drive in Guatemala, and someone attempted to repair the thermograph in Jordan. 

13.0 How is system reliability viewed by AID and the MOH in regard to vaccine 
storage and icemaking? 

13.1 Vaccine storage: 

MOH AID/CDC 

Very good 
Good 
Fair 
Poor 
N/R 

14 7 
5 2 
0 0 
0 0 
3 13  

13.2 lcemaking: 

MOH AID/CDC 

Very good 
Good 
Fair 
Po0 r 
N/R 

1 3  7 
2 0 
3 2 
0 0 
4 1 3  

14.0 How many health p o s t s  in your country are without electricity? 

India More than 1000 
Indonesia 4000 
Maldive Islands Not available 
Dominican Republic Unknown a 

While many sites have electricity, power is only available a few hours a a 
day. 
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14.0 - Continued. 

H a i t i  
Guyana 
Guatemala 
Gambi a 
I v o r y  Coast 
Zimbabwe 
Peru 
Morocco 
Zai r e  
Thai 1 and 

Honduras 

Jordan 

M a l i  

1 55b 
Approx. 60 t o  80 

240 
25 

150 
N/R 
Many 
N/H 
N/R 
( c )  

qd 

2d 

ad 

bWithout  f u l l  t i m e  e l e c t r i c i t y .  

d 

C Ques t ion  misunderstood. 

An e r r o r  i n  t h e  way t h e  ques t i on  was worded i n  t h e  ques t i onna i res  sent  t o  
S o l a v o l t  systems s i t e s  produced responses rega rd ing  o n l y  l o c a l  areas o r  
d i s t r i c t s .  

14.1 How many o f  these h e a l t h  pos ts  cou ld  use PV-powered R / F  systems? 

I n d i a  
Indonesia 
Mald ive  I s l a n d s  
Dominican Republic 
Hai t i  
Guyana 
Guatema 1 a 
Gamb i a 
I v o r y  Coast 
Z i  mba bwe 
Peru 
Morocco 
Za i r e  

Most 
3500 t o  4000 

A1 1 
Not a v a i l a b l e  

10 
Approx. a l l  

21 1 
25 

150 
N/R 
Many 
N/H  
N/H 

Thai land  l a  

Honduras 4a 

Jordan 2a 

M a l i  8a 

. 

a 
An e r r o r  i n  t h e  way t h e  ques t i on  was worded i n  t h e  ques t i onna i res  sent  t o  

S o l a v o l t  systems s i t e s  produced responses rega rd ing  o n l y  l o c a l  areas o r  
d i s t r i c t s .  



15.0 Does t h e  MOH have funds t o  procure PV-powered vacc ine R/F systems? 

No N/R 

MOH 13 4 
A I D / C D C  10 7 

l h e  Guatemala MOH responded t h a t  i t  would have funds t o  p rocu re  systems 
i f  t h e  p r i c e s  were lower .  

16.0 Would you r  M i s s i o n  (AID o r  COC/WHO) endorse procurement o f  and/or o r d e r  
a d d i t i o n a l  systems? I f  yes, how many? Over what p e r i o d  o f  t ime?  I f  no, 
why n o t ?  I f  no because o f  c o s t  ( p r e s e n t  systems c o s t  about $5000 each) 
a t  what c o s t  would a d d i t i o n a l  procurement be considered? 

l h e  responses t o  t h i s  q u e s t i o n  were even; t h a t  i s ,  s i x  respondents would 
endorse procurement o f  PV-powered RF systems, s i x  would n o t ,  one c la imed a need 
f o r  f u r t h e r  a n a l y s i s ,  and f o u r  d i d  no t  r e p l y .  O f  t hose  endors ing  purchase, o n l y  
two would a c t u a l l y  buy these  systems. The overwhelming reason g i v e n  f o r  n o t  
p r o c u r i n g  systems i s  h i g h  system c o s t .  The p r i c e  range t h a t  would a p p a r e n t l y  
s t i m u l a t e  procurement i s  $1000 t o  $1500/system. Th is  p r i c e  doub t less  has rome 
r e l a t i o n  i n  t h e  minds o f  t h e  respondents t o  t h e  p r i c e  o f  kerosene- fue led r e f r i g - -  
e r a t o r s .  U n f o r t u n a t e l y ,  t h e r e  appears l i t t l e  chance t h a t  a complete PV- 
powered R / F  system c o u l d  be s o l d  f ree-on-board ( F O B )  t o  t h e  u s i n g  c o u n t r y  f o r  
$1 500. 

l h e r e  were some comments regard ing r e l i a b i l i t y  o f  PV-powered vacc ine R/f 
systems. Data f rom t h e  systems i n  t h i s  p r o j e c t  (wh ich  cove r  a broad spectrum o f  
t h e  deve lop ing  w o r l d )  show t h a t  t h e  r e f r i g e r a t o r  compartments o f  t h e  systems f o r  
which d a t a  i s  a v a i l a b l e  were w i t h i n  the r e q u i r e d  0 t o  8 "C temperature range 
80 p e r c e n t  o f  t h e  t i m e  d u r i n g  t h e  t r i a l  p e r i o d s .  I t  would be ve ry  i n t e r e s t i n g  
t o  r e v i e w  s i m i l a r l y  documented performance f rom kerosene r e f r i g e r a t o r s  i n  i d e n  - 
t i c a l  l o c a t i o n s .  It i s  p robab le  t h a t  no one knows t h e  temperature maintenance 
r e l i a b i l i t y  o f  kerosene r e f r i g e r a t o r s  i n  comparable s i t u a t i o n s .  Table 111 l i s t s  
responses t o  q u e s t i o n  16 by  coun t ry .  

17.0 Would t h e  MOH o r d e r  a d d i t i o n a l  systems? 
I f  yes, how many? Over what pe r iod  o f  t i m e ?  
I f  no, why n o t ?  I f  no because o f  c o s t  (assuming systems c o s t  $5000 each),  
a t  what c o s t  would procurements be considered? 

Four respondents i n d i c a t e d  t h a t  t hey  would o r d e r  a d d i t i o n a l  systems, n i n e  
i n d i c a t e d  t h a t  t hey  would n o t ,  one responded "maybe," and t h r e e  d i d  n o t  respond. 
O f  t h o s e  f o u r  respondents i n d i c a t i n g  t h a t  t h e y  would o r d e r  systems, Guyana would 
o r d e r  f o r  a l l  e l e c t r i c i t y  d e f i c i e n t  h e a l t h  cen te rs ,  Peru d i d  n o t  know how many, 
and Jordan i n d i c a t e d  20 systems. Again c o s t  and r e l i a b i l i t y  were c i t e d  as b a r -  
r i e r s  by those who opposed purchase, a l t hough  t h e  upper c o s t  l i m i t  was somewhat 
h i g h e r  than  i n  t h e  responses t o  quest ion 16. Table I V  l i s t s  responses t o  
q u e s t i o n  17 by coun t ry .  

18.0 Would your  M i s s i o n  o r  t h e  MOH be more r e c e p t i v e  t o  o r d e r i n g  these  systems 
i f  a manufacturer  would t r a i n  a t e c h n i c a l  cadre and/or  p r o v i d e  a c e n t r a l  
s t o r e  o f  spares i n  t h e  coun t ry?  
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Yes No N/R 

T r a i  n i ng 12 3 2 
M a i n t a i n  spares 12 2 3 

I f  yes, what spares do you b e l i e v e  should be s tocked? 

Judging f rom the  responses t o  t h i s  ques t i on ,  t h e  i s s u e  of  t r a i n i n g  and 
spares would have a major  impact on systems procurement, a l t h o u g h  these  i s s u e r  
r a r e l y  su r faced  i n  t h e  answers t o  t h e  p rev ious  two ques t i ons .  Respondents i n d i -  
cated t h a t  t h e  f o l l o w i n g  spares should be stocked: PV modules ( d e s p i t e  o n l y  one 
documented PV module f a i l u r e  and t h a t  by apparent  vandal ism),  cables,  b a t t e r i e s ,  
v o l t a g e  r e g u l a t o r s ,  fuses,  i n s t r u m e n t s ,  d iodes,  compressor e l e c t r o n i c  c o n t r o l  
module, i n n e r  R / F  compartment doors,  R/F doo r  s e a l ,  and g l a s s  thermometers (none 
were s u p p l i e d  w i t h  t h e  systems).  
r e f r i g e r a t i o n  system o r  a complete r e f r i g e r a t o r / f r e e z e r  p e r  se. 
i n t e r p r e t e d  as an i n d i c a t i o n  o f  t h e  pe rce i ved  r e l i a b i l i t y  o f  t h e  R / F  i t s e l f  
( a l t h o u g h  t h e  compressor e l e c t r o n i c  c o n t r o l  module i s  p a r t  o f  t h e  R/F). 

C u r i o u s l y ,  none suggested s p a r i n g  a complete 
This  c o u l d  be 

19.0 Are t h e r e  needs f o r  a d d i t i o n a l  e l e c t r i c a l  s e r v i c e s  a t  r u r a l  h e a l t h  p o s t s ?  

Yes 14 
No 0 
N/H  3 

I f  yes, what type? 

Yes No N/R 

Area l i g h t i n g  1 5  1 1 
lrxam l i g h t s  12 2 3 

Two -way r a d i o  8 4 5 
S t e r i  1 i zer  15 0 2 

Other  3 0 1 4  

l h i s  ques t i on  e l i c i t e d  a v igo rous  response i n  f a v o r  o f  t h e  need f o r  addi  
t i o n a l  e l e c t r i c a l  s e r v i c e s  a t  r u r a l  h e a l t h  p o s t s .  I n  t h e  "O the r "  ca tegory ,  t h r e e  
respondents expressed a need f o r  pumped water,  and one a d d i t i o n a l l y  expressed a 
need f o r  t e l e v i s i o n .  C l e a r l y  t h i s  p o i n t s  t o  a w i d e r  e l e c t r i c i t y  need base f o r  
r u r a l  c l i n i c s  which, when taken  w i t h i n  t h e  o v e r a l l  c o n t e x t  o f  a r u r a l  c l i n i c ,  
makes PV power f o r  vacc ine R/F's more j u s t i f i a b l e  and c o s t - e f f e c t i v e .  

I f  no, why not? 

l h e  one respondent ( I v o r y  Coast) s t a t e d  no need f o r  a two-way r a d i o  because 
o f  an e x c e l l e n t  te lephone system. 

20.0 Would t h e  i n c l u s i o n  o f  a d d i t i o n a l  e l e c t r i c a l  s e r v i c e s  w i t h  t h e  PV-powered 
vacc ine R / F  system make t h e  systems more a t t r a c t i v e  even though these s e r  
v i ces  would increase system c o s t ?  



Yes 11 
No 4 
N/R 2 

It i s  u n f o r t u n a t e  t h a t  t h i s  ques t i on  d i d  n o t  c o n t a i n  a second p a r t  s o l i c i t -  
i n g  i n f o r m a t i o n  on how much a d d i t i o n a l  expense would be acceptable,  e s p e c i a l l y  
g i v e n  t h e  responses t o  ques t i ons  16, 17, and 19. 

21.0 What comments does you r  M i s s i o n  and/or t h e  MOH have rega rd ing :  

21.1 How t h e  f i e l d  t e s t  p r o j e c t  was managed: 

I n  r e t r o s p e c t  t h i s  q u e s t i o n  should have been s p e c i f i c  i n  rega rd  t o  which 
management o r g a n i z a t i o n  was b e i n g  evaluated.  The i n t e r p r e t a t i o n  o f  t h i s  q u e s t i o n  
t h u s  l e d  t o  a v a r i e t y  o f  answers, some o f  which, t aken  o u t  o f  t h e  respondents '  
c o n t e x t ,  a r e  n o t  c l e a r l y  understandable:  

( 1 )  I n d i a  and Gambia responded ''good." H a i t i  responded "bad," b u t  t h a t  
e v a l u a t i o n  was d i r e c t e d  a t  how t h e  Department o f  P u b l i c  H e a l t h  c a r r i e d  o u t  i t s  
r e s p o n s i b i l i t i e s  f o r  pay ing  t h e  system o p e r a t o r  and a c q u i r i n g  data.  

( 2 )  The Ma ld i ve  I s l a n d s  responded " n o t  w e l l  enough 

( 3 )  Indonesia responded " r a t h e r  p o o r l y "  and c i t e d  
and u n s a t i s f a c t o r y  performance by t h e  S o l a r  Power Corp. 
I ndones ia .  

II 

nadequate communication 
s s u b c o n t r a c t o r  i n  

( 4 )  The Dominican Republ ic  c i t e d  f r e q u e n t  changes o f  l o c a l  personnel .  

( 5 )  Guyana was "d i sappo in ted "  and c i t e d  l a c k  o f  i n - c o u n t r y  t e c h n i c a l  
e x p e r t i s e  and a need f o r  a d d i t i o n a l  c o n t r a c t o r  (system s u p p l i e r )  v i s i t s  t o  h e l p  
s o l v e  t h e  problem ( l o o s e  power cab le  p l u g )  t h a t  caused a pro longed outage. 

( 6 )  Guatemala 
been b e t t e r  i f  t h e  

( 7 )  The I v o r y  
no a s s i s t a n c e  from 
s i t e ,  and i n s u f f i c  

responded ''good" and i n d i c a t e d  t h a t  management cou ld  have 
E P I  d i v i s i o n  had managed t h e  p r o j e c t .  

Coast i n d i c a t e d  i n s u f f i c i e n t  s u p e r v i s i o n  by t h e  c e n t r a l  E P I ,  
U S / A I D ,  l a c k  o f  CDC presence when t h e  systems a r r i v e d  on 
e n t  o r  i n a p p r o p r i a t e  E n g l i s h  language c o n t a c t  w i t h  NASA. 

( E )  Zimbabwe n d i c a t e d  t h a t  t h e  p r o j e c t  was f a i r l y  w e l l  managed, b u t  t h a t  
t h e y  c o u l d  have used an a d d i t i o n a l  v i s i t  f r om t h e  c o n t r a c t o r  (SPC) and/or NASA. 

21.2 System performance: 

I n d i a  
Indonesia 

Ma ld i  ves 
Dominican Republ ic 
H a i t i  
Guyana 
Guatemala 
Gamb i a 

Good 
Genera l l y  good, except  f o r  
i n s t r u m e n t a t i o n  ( b o t h  s i t e s )  
P o o r  
Very good 
E x c e l  l e n t  
Seemingly OK 
Good 
Good 
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21.2 - Cont inued. 

I v o r y  Coast 
Zimbabwe 

Peru 
Morocco 
Z a i r e  
l h a i  land 
Honduras 
Jordan 
Ma l i  

E x c e l l e n t  when o p e r a t i n g  
Excel lent ;  and good 
( two  respondents)  
More e l e c t r i c i t y  t h a n  needed 
N/R 
N/R 
S a t i s f a c t o r y  
Very p leased 
Good 
No response 

l h e  r e p l i e s  t o  t h i s  q u e s t i o n  were g e n e r a l l y  p o s i t i v e .  Pe ru ' s  response, 
" though t  more e l e c t r i c i t y  generated than  needed," 
numerous comments i n  t h e i r  q u e s t i o n n a i r e  r e p l y  r e l a t i n g  t o  t h e  need f o r  spare 
b a t t e r i e s .  

i s  i n t e r e s t i n g  g i v e n  t h e  

21.3 System design: 

I n d i a  
Indones ia  
Ma 1 d i ves 
Dominican Republ ic  
H a i t i  
Guyana 
Gua tema 1 a 
Gamb i a 
I v o r y  Coast 
Zimbabwe 

Peru 
Morocco 
Zai  r e  
Thai  l a n d  
H a i t i  
Jordan 
M a l i  

2 1 . 4  U s e r  t r a i n i n g :  

Good b u t  expensive 
Very good 
Good, b u t  expensive 
Very good 
Good 
Good 
Good 
Good 
Excel  l e n t  
E x c e l l e n t  and good 
( t w o  responses) 
Adequate 
N/R 
Think o v e r l y  complex 
S a t i s f a c t o r y  
Good b u t  improvable 
OK 
Good 

S i x  c o u n t r i e s  responded t h a t  t r a i n i n g  was good, f o u r  c o u n t r i e s  responded 
t h a t  t r a i n i n g  was f a i r ,  one c o u n t r y  responded t h a t  i t  was h i g h l y  inadequate,  
and ano the r  responded t h a t  i t  was g r o s s l y  inadequate.  
t h e  t r a i n i n g  m a t e r i a l s  were n o t  designed t o  be comprehended by workers a t  t h e  
v i l l a g e  l e v e l .  Zimbabwe r e p l i e d  t h a t  t r a i n i n g  was n o t  a good as i t  should 
have been and was t o o  h u r r i e d .  

Indonesia r e p o r t e d  t h a t  

lwo  o t h e r  s i t e s  (Dominican Republ ic  and Guyana) i n d  
t r a i n e d  by t h e  i n s t a l l a t i o n  team l e f t  t h e  s i t e  a f t e r  one 
was s a i d  about t r a i n i n g  of replacements, except  t h a t  t h e  
Republ ic  s i t e  saw no p o i n t  i n  r e c o r d i n g  data.  

ca ted  t h a t  t h e  persons 
yea r .  No th ing  f u r t h e r  
nurse a t  t h e  Dominican 
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21.5 System manuals: 

One c o u n t r y  responded t h a t  t h e  system manuals were ve ry  good, t h r e e  coun 
t r i e s  responded t h a t  t h e y  were good, and one c o u n t r y  responded ' ' O K . "  Other  com- 
ments i n c l u d e d  t h e  f o l l o w i n g :  need improvement; OK f o r  t e c h n i c i a n s ,  b u t  n o t  
c l e a r  f o r  o t h e r s ;  need t e c h n i c a l  i n t e r p r e t a t i o n ,  layman a f r a i d  o f  t o u c h i n g  
apparatus;  e a s i l y  understood, good t r a n s l a t i o n ,  u s e f u l  above a l l  f o r  t h e  l a r q e  
diagrams f o r  c o r r e c t i n g  e r r o r s  ( S o l a v o l t  manuals); has t o  have e l e c t r i c a l  c o n -  
n e c t i o n  documents and e l e c t r o n i c  c i r c u i t s  o f  a l l  ( p a r t s  o f )  t h e  system; and 
c l e a r  f o r  t h e  o p e r a t o r  b u t  c o n t a i n s  n o t h i n g  on how t o  f i x  them ( R / F  system 
and/or components). 

Three c o u n t r i e s  commented on t r a n s l a t i o n s  o f  t h e  manuals. l h e  I v o r y  
Coast c la imed t h e  manuals were useless because t h e y  were a l l  i n  E n g l i s h ,  and 
Guatemala c la imed t h e  manuals were good, b u t  t h a t  t h e y  needed a Spanish t r a n s -  
l a t i o n .  The c o n t r a c t o r  f o r  t hose  s i t e s  ( S o l a r  Power Corp.) was supposed t o  
have s e n t  bo th  E n g l i s h  and l o c a l  language (French and Spanish, r e s p e c t i v e l y )  
cop ies  t o  a l l  s i t e s .  Honduras, a S o l a v o l t  system s i t e ,  r e p o r t e d  good t r a n s l a -  
t i o n  i n t o  Spanish. M a l i ,  a l s o  a S o l a v o l t  system s i t e ,  expressed a need f o r  a 
French t r a n s l a t i o n .  When t h e  S o l a v o l t  systems manuals were d i s t r i b u t e d  ( b y  
Lew is ) ,  M a l i  was sen t  b o t h  French and E n g l i s h  cop ies .  

It should be noted t h a t  S o l a r  Power Corp., and S o l a v o l t  each w r o t e  t h e i r  
own manuals and t h a t  c e r t a i n  d e f i c i e n c i e s  noted by Lewis i n  t h e  e a r l i e r  S o l a r  
Power Corp. manuals were c o r r e c t e d  i n  t h e  S o l a v o l t  manuals. A l l  systems p r o -  
v i d e r s ,  however, have come t o  recognize t h e  importance o f  good manuals and t h e  
d e f i c i e n c i e s  i n  t h e i r  manuals and are c o n t i n u o u s l y  making improvements. 

21.6 Opera t i ona l  suppor t :  

l h e r e  was one u n q u a l i f i e d  "good," one u n q u a l i f i e d  " f a i r , "  one u n q u a l i f i e d  
"bad," and two s i t e s  d i d  n o t  respond. A l l  o f  t h e  o t h e r  s i t e s  had comments, 
some o f  which m e r i t  some comment and/or e x p l a n a t i o n .  

I n d i a  commented t h a t  spares " l i k e  s p e c i a l  b a t t e r i e s "  were n o t  a v a i  l a b l e  
l o c a l l y .  I n  f a c t ,  t h e  b a t t e r i e s  used i n  these  systems a r e  n o t  a v a i l a b l e  i n  
I n d i a  because o f  i m p o r t  r e g u l a t i o n s .  

Cibungbulong, Indonesia commented t h a t  communications w i t h  NASA w e r e  
inadequate,  t h a t  t h e r e  were no spares i n  t h e  MOH, and t h a t  an Indoqesiar i  F i r m  
subcon t rac ted  by S o l a r  Power Corp. t o  p e r f o r m  system r e p a i r s  was o n l y  semi - 
coopera t  i ve. 

F i r s t ,  i n  regard t o  communications w i t h  NASA, " inadequate"  i s  d i f f i c u l t  
t o  q u a n t i f y .  l h e r e  were numerous exchanges o f  l e t t e r s  and t e l e x e s ,  and a l l  
r eques ts  f o r  i n f o r m a t i o n  were handled p rompt l y .  I n  rega rd  t o  "no spares a t  t h e  
M O H , "  a l l  system spares were always l e f t  a t  t h e  s i t e  w i t h  t h e  system. F i n a l l y ,  
t h e  Indonesian subcon t rac to r  h i r e d  by S o l a r  Power Corp. was a p p a r e n t l y  o n l y  
prepared t o  pe r fo rm r e p a i r s  t o  t h e  r e f r i g e r a t i o n  system and n o t  t o  t h e  i n s t r u  
m e n t a t i o n  subsystem. There apparen t l y  were a l s o  communications problems 
between S o l a r  Power Corp. and t h e i r  subcon t rac to r .  
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l h e  reason f o r  H a i t e  (Anse A-Veau) responding ''bad" t o  t h e  q u e s t i o n  i s  
a p p a r e n t l y  ( f r o m  separate correspondence) because MOH d i d  n o t  adequate ly  p r o v i d e  
f o r  a t r a i n e d  person t o  reco rd  and t r a n s m i t  d a t a .  

Gambia c i t e d  l a c k  o f  spare p a r t s  f o r  t h e  thermographs ( " thermograph r e c o r d -  
i n g  pens, spare i n s t r u m e n t a t i o n  b a t t e r i e s ,  and inadequate spare p a r t s " ) .  I n  
f a c t ,  spare r e c o r d i n g  pens, t h e  o n l y  spare needed f o r  t h e  thermographs, were 
p rov ided .  Spare d ry  c e l l  i n s t r u m e n t a t i o n  b a t t e r i e s  were n o t  s u p p l i e d  w i t h  t h e  
S o l a r  Power Corp. systems ( t h e y  were n o t  needed f o r  t h e  S o l a v o l t  systems) 
because t h e y  would p robab ly  have been used f o r  o t h e r  purposes and a l s o  because 
t h e y  would have been p a r t i a l l y  d ischarged f rom s to rage  a t  t h e  t i m e  o f  need. 

l h e  I v o r y  Coast (Zaranou and N i o f o u i n )  s t a t e d  t h a t  o p e r a t i o n a l  suppor t  
was n o n e x i s t e n t ,  t h a t  t h e  response was slow, and t h a t  personnel  c o u l d  n o t  p e r  
form. I t  i s  u n c l e a r  what o r g a n i z a t i o n  was b e i n g  r e f e r r e d  t o  here.  NASA p r o -  
v ided suppor t  through t e l e x e d  d i r e c t i o n s  f o r  problem d i a g n o s i s ,  a s i t e  v i s i t  
by a NASA engineer d u r i n g  i n s t a l l a t i o n  o f  t h e  Menee system, and replacement 
p a r t s  w i t h  i n s t a l l a t i o n  i n s t r u c t i o n s  f o l l o w i n g  t h a t  v i s i t .  1-he respondent may 
have been r e f e r r i n g  t o  MOH personnel .  

Tha i l and  repo r ted  t h a t  o p e r a t i o n a l  suppor t  was n o t  v e r y  good, b u t  t h e r e  
i s  n o t h i n g  i n  t h e  correspondence reco rd  t h a t  s u b s t a n t i a t e s  t h a t  response. 

Jordan r e p l i e d  t h a t  "no suppor t  has been r e c e i v e d  a f t e r  t h e  P . V . R .  was 
i n s t a l l e d . "  Data i n d i c a t e d  t h a t  t h e  system had f u n c t i o n e d  p r o p e r l y  except  t h a t  
t h e r e  was sh ipp ing  damage t o  t h e  thermograph, which d i s a b l e d  one thermograph 
channel, and l a t e r  t h e  o t h e r  two channels on t h e  thermograph were r e p o r t e d  
" o u t - o f - o r d e r . "  S o l a v o l t  r e v i s i t e d  t h i s  s i t e  i n  J u l y  1986 and found t h e  com- 
p resso r  e l e c t r o n i c  c o n t r o l  module f a i l e d  and t h e  spare c o n t r o l  module d i s -  
assembled and damaged. A l l  system problems were c o r r e c t e d  a t  t h a t  v i s i t .  

M a l i  repo r ted  "no suppor t  t o  t h e  o p e r a t o r . "  l h e  M a l i  system exper ienced 
a number o f  problems, and t h e r e  was a g r e a t  dea l  o f  correspondence and seve ra l  
te lephone c a l l s  t o  r e s o l v e  t h e  problem. l h e r e f o r e ,  i t  i s  d i f f i c u l t  t o  under 
s tand t h e  meaning of t h e i r  r e p l y  t o  t h i s  q u e s t i o n .  

21 . 7  Other :  

l e n  respondents ( 1 2  s i t e s )  d i d  n o t  r e p l y ,  and t h e  o t h e r  f i v e  had v a r i o u s  
comments which g e n e r a l l y  r e i t e r a t e d  e a r l i e r  comments. 

22.0 Has anyone on your  s t a f f  conducted any l i f e - c y c l e  c o s t  comparisons o f  
PV-powered vaccine H/F systems and a l t e r n a t i v e  vacc ine s to rage  methods 
(Yes, No)?  I f  "Yes", what were t h e  o t h e r  s to rage  methods and what w e r e  
your  conc 1 usions? 

Q u e s t i o n  7 2  was o n l y  i n c l u d e d  i n  t h e  q u e s t i o n n a i r e  sent  t o  S o l a v o l t  I n t e r  
n a t i o n a l  system u s e r s .  A l l  responded t h a t  no one had conducted such analyses, 
and i t  i s  reasonable t o  assume t h a t  n e i t h e r  has anyone assoc ia ted  w i t h  t h e  
S o l a r  Power Corp. systems. 

c 

P r o p e r l y  done, comparat ive (PV-powered versus kerosene- fue led R/F) l i f e -  
c y c l e  c o s t i n g  i s  a ve ry  s i t e - s p e c i f i c  c a l c u l a t i o n  because, t o  be accu ra te ,  i t  
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must i n c l u d e  a l l  s i t e - s p e c i f i c  v a r i a b l e s ;  f o r  example, c o s t  o f  d e l i v e r e d  k e r o -  
sene, r e l i a b i l i t y  o f  kerosene supply,  maintenance cos ts ,  and c o s t  o f  vaccines 
l o s t  because o f  l a c k  o f  f u e l  o r  l a c k  o f  p roper  maintenance o f  kerosene r e f r i g -  
e r a t o r s .  A r e c e n t  c o s t  comparison o f  kerosene- fue led and PV-powered r e f r i g e r  - 
a t o r s  shows t h e  d i r e c t  c o s t  p e r  dose t o  be lower  f o r  PV-powered systems c o s t i n g  
as much as $3424 than  f o r  kerosene. C l e a r l y  t h e  economic b i a s  a g a i n s t  P V -  
powered r e f r i g e r a t o r s  stems f rom lack o f  p r o p e r  analyses and/or i n f o r m a t i o n .  

S ince t h e  u l t i m a t e  measure o f  system r e l i a b i l i t y  i s  t h e  r a t i o  o f  success-  
f u l l y  admin i s te red  vacc ine doses t o  t h e  number o f  doses d e l i v e r e d  t o  a s i t e ,  
i t  would behoove m i n i s t e r s  o f  h e a l t h  and donor agencies t o  rev iew  t h e i r  p o s i  - 
t i o n s  on PV-powered vacc ine R/F systems i n  t h a t  regard.  S ince t h e  t r u e  c o s t  o f  
admin i s te red  vacc ines i n c l u d e s  a l l  o f  t h e  overhead a s s o c i a t e d  w i t h  d e l i v e r i n g  a 
success fu l  i n o c u l a t i o n ,  i t  would s i m i l a r l y  behoove m i n i s t e r s  o f  h e a l t h  and donor 
agencies t o  compare t h e  t o t a l  € P I  cos t  p e r  s u c c e s s f u l l y  d e l i v e r e d  dose o f  v a c -  
c i n e  o v e r  t h e  l i f e t i m e  o f  a PV-powered system w i t h  t h a t  f o r  a kerosene- fue led 
R / F .  

An i m p o r t a n t  f a c t  t h a t  i s  probably  over looked by m i n i s t r i e s  o f  heath and 
donor agency p lanners  i s  t h a t  PV-powered systems have a h i g h  c a p i t a l  c o s t  and 
a lmost  no o p e r a t i o n  and maintenance cos ts ,  whereas kerosene- fue led R/F's have 
low c a p i t a l  c o s t  and h i g h  o p e r a t i o n  and maintenance c o s t s ,  and problems w i t h  
f u e l  supp ly  and q u a l i t y ,  spa re -pa r t s  a v a i l a b i l i t y ,  and t h e  c a r r y i n g  o u t  o f  t h e  
maintenance f u n c t i o n .  

SUMMARY Of- HESULlS 

Q u e s t i o n n a i r e s  p r o b i n g  use r  acceptance o f  pho tovo l ta i c -powered  vacc ine 
s to rage  r e f r i g e r a t o r s  were sen t  t o  the a d m i n i s t r a t i v e  agencies overseeing f i e l d  
t e s t s  o f  t h e  NASA Lewis photovol ta ic-powered vacc ine r e f r i g e r a t o r  systems. 
Q u e s t i o n n a i r e s  were sen t  f o r  each o f  t h e  29 systems. Rep l i es  were rece ived  
f rom 1 7  c o u n t r i e s  r e p r e s e n t i n g  20 systems. 

Responses i n d i c a t e  t h a t  a lmost  a l l  s i t e s  were r o u t i n e l y  s t o r i n g  vaccines 
i n  t h e  r e f r i g e r a t o r s ,  t h a t  most s i t e s  had ou t reach  immunizat ion programs, and 
t h a t  p o p u l a t i o n s  served f rom each s i t e  ranged f rom 2000 t o  200 000 people.  
Most s i t e s  r e p o r t e d  t h a t  immunizations had inc reased  s i n c e  systems i n s t d 1 : a t i o r i s  
and t h a t  t h e  l o c a l  communit ies a r e  now r e q u e s t i n g  a d d i t i o n a l  h e a l t h  s e r v i c e s .  

User and t e c h n i c i a n  t r a i n i n g  was c i t e d  by many respondents as an aspect 
r e q u i r i n g  f u r t h e r  a t t e n t i o n .  A lso,  t h e r e  was an expressed need f o r  b e t t e r  
manua 1 s . 

Al though most respondents r a t e d  system r e l i a b i l i t y  f o r  vacc ine s torage 
and i c e  making as v e r y  good, t h e r e  was s t i l l  apprehension about  r e f r i g e r a t o r  
( n o t  p h o t o v o l t a i c  system) r e l i a b i l i t y .  I n  rega rd  t o  r e f r i g e r a t o r  and f r e e z e r  
compartment volumes, most respondents i n d i c a t e d  t h a t  t h e  f r e e z e r  s e c t i o n s  a r e  
t o o  s m a l l .  

A s e r i e s  o f  ques t i ons  aimed a t  i d e n t i f y i n g  market s i z e  and/or marke t i ng  
b a r r i e r s  revea led  t h a t  (1)  market p o t e n t i a l  v a r i e s  w i d e l y  by coun t ry ,  rang ing  
f rom 25  t o  3500 systems, ( 2 )  respondents were about  even ly  d i v i d e d  on endors ing 

23 



t h e  purchase o f  photovol ta ic-powered vacc ine r e f r i g e r a t o r  systems b u t  w i t h  a 
m a j o r i t y  d e c l i n i n g  t o  a c t u a l l y  purchase systems, and (3 )  c o s t  i s  t h e  major  b a r -  
r i e r ,  w i t h  an acceptable c o s t  b e i n g  about $1500 (U.S.)  p e r  system. ?he re  was 
no i n d i c a t i o n  t h a t  any respondent had done l i f e - c y c l e  c o s t  comparisons o f  
photovol ta ic-powered and kerosene- fue led r e f r i g e r a t o r s .  

Most respondents i n d i c a t e d  t h a t  t h e r e  would be an i nc reased  i n t e r e s t  i n  
purchasing these  systems i f  t h e r e  were b e t t e r  p r o v i s i o n s  f o r  use r  and t e c h n i c i a n  
t r a i n i n g  and b e t t e r  i n - c o u n t r y  spare p a r t s  a v a i l a b i l i t y .  And f i n a l l y ,  t h e r e  
was a s t r o n g  express ion o f  need f o r  a d d i t i o n a l  e l e c t r i c a l  s e r v i c e s  a t  r u r a l  
h e a l t h  c e n t e r s  and an i n d i c a t i o n  t h a t  t h e  p r o v i s i o n  o f  t hose  s e r v i c e s  ( m o s t l y  
l i g h t i n g )  would increase system a t t r a c t i v e n e s s ,  even a t  an i n c r e a s e  i n  system 
c o s t .  

I n  conclus ion,  t h e  responses i n d i c a t e  t h a t  t h e  systems had a p o s i t i v e  
impact on t h e  l o c a l  communit ies, made a p o s i t i v e  impress ion  on l o c a l  h e a l t h  
a u t h o r i t i e s  and would f i n d  a ready market i f  p r o c u r i n g  a u t h o r i t i e s  b e t t e r  
understood t h e  l i f e - c y c l e  c o s t s  o f  photovol ta ic-powered and kerosene- fue led 
vacc ine r e f r i g e r a t o r s  . 



A P P E N D I X  A - P H O T O V O L T A I C - P O W E R E D  V A C C I N E  R E F R I G E . R A T O R / F R E E L E R  
U S E R  E V A L U A l I O N  Q U E S T I O N N A I R E  

1. Have you had an opportunity to follow the progress of the photovoltaic 
(PV)-powered refrigerator/freezer ( R / F )  system field test at Pucara, Per:;: 
Yes - No - 

Approximately how many times did you or your staff visit the site since 
the system was installed? 

2. Have National level representatives from the MOH Immunization Program 
followed the field test? 

Yes - No - If no, why not? 

3 .  Does the MOH have an established program for vaccine preservation in 

rural (electricityless) areas? Yes - No - 

If yes, please describe the program, type of equipment used for vaccine 
storage and approximate annual cost per site: 

-_ 4.  Have vaccines been routinely stored in the PV-powered R/F? Yes _ , _  N C  

If no, why not? 

If yes, 
Approximately what percentage of the time? 4.1 

4 . 2  Approximately how often are vaccines delivered to Pucara? 
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4.3 Please ind ica t e ,  by type of vaccine, approximately how many 
vaccinations a re  administered per week a t  Pucara. 

Vaccinations/Week 
4.3.1 DPT 
4.3.2 Pol io  
4.3.3 Measles 
4.3.4 BCG 
4.3.5 TT 

4.3.6 MR 
4.3.7 Others (p l ease  l i s t )  

5. Does Pucara have an outreach program? Yes- No - 

If yes, 
Approximately how la rge  an a rea  i s  administered? 5.1 

5.2 Approximately how la rge  a population i s  administered? 

5.3 Approximately how many cold packs a re  frozen each week? 

6. Has t h e  PV-powered R / F  system a t  Pucara allowed imnunization se rv ices  t o  

be offered on a rout ine  bas i s?  Yes - No - 

6.1 If yes, has imnunization coverage increased? 

6.2 If no, p l ease  explain why immunization has n o t  been offered on a 
rout ine bas i s : 

- .. 

As a consequence of o f f e r ing  immunization se rv ices  rout ine ly ,  has the  
c o n u n i t y  consulted on o r  demanded other  heal th  se rv i ces?  

6.3 Yes - Please explain 

6.4 No - Please explain 
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7. How d i d  t h e  l o c a l  community r e c e i v e  ( o r  p e r c e i v e )  t h e  i n s t a l l a t i o n  and/or  

use o f  t h e  system? 

- 7.1 Accepted w i t h o u t  comment or  problems 

7.2 Problems(s)  Accep t ing  - Please e x p l  a i  n 

7.3 Do n o t  know- 

P lease i n d i c a t e  what you v iew as t h e  sys tem's  s t r o n g  o r  weak p o i n t s ?  8. 

STRONG - WEAK Please E x p l a i n  .- 

8.1 P h o t o v o l t a i c  power system: 

8.1.1 PV modules s t r u c t u r e  

and c a b l i n g  

8.1.2 PV system c o n t r o l s  

8.1.3 B a t t e r i e s  

8.1.4 PV system i n s t r u -  

ment a t  i on 

8.1.5 Thermograph 

Please E x p l a i n  _^_- 
STRONG WEAK - 

8.2 Ref r i g e r a t o r / F r e e z e r  : 

8.2.1 Design 

8.2.2 S i z e  (Too S m a l l  ) - - - 
(Too Large ) - 

8.2.3 F r o s t / i c e  removal 
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8.3 A b i l i t y  t o  s t o r e  non-EPI 
med i c a t  i ons and/or vacc i nes 
(e.g., rab ies  and ve ter inary  

vaccines) : - - 

8.4 System cos t :  
Please explain any o t h e r  s t rong o r  weak poin ts  you may have 
observed. 

8.5 What would you do t o  improve the system? 

9 .  How do you view MOH's react ion t o  PV-powered vaccine R/F systems? 
Are problems real o r  perceived? 

10. Are the people who were t ra ined  in  R / F  system operation and use by the 

i n s t a l l a t i o n  team s t i l l  a t  t h e  heal th  post? Yes - No - 

I f  not,  were t h e  replacements t ra ined  in  R / F  operat ion and use? 
Yes __ No - 

If yes ,  who t r a ined  them? 

If no, why were t h e y  not t r a ined?  

11 .  Please sumnarize operat ing problems with t h e  system under  t he  following 
categori  es : 

11.1 Instrumentation problems which d i d  not a f f e c t  system operation. 

11 .2  Equipment problems which - did a f f e c t  system operat ion.  

11.3 Operator prac t ices  which a f fec ted  system operat ion.  

11.4 Other, o r  combinations of above. 
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12. Please l i s t  system problems which t h e  f o l l o w i n g  personnel  c o r r e c t e d :  

12.1 Operator personnel  

12.2 MOH personne l  

12.3 Other, o r  combinat ions  o f  above 

13. How i s  system r e l i a b i l i t y  viewed b y  you i n  r e g a r d  t o :  

Poor - - F a i r  - 13.1 Vaccine s to rage:  Very Good - Good 

Poor - - 13.2 I c e  making: Very Good - Good - Fai r 

14. How many h e a l t h  pos ts  i n  Peru are  w i t h o u t  e l e c t r i c i t y ?  

14.1 How many of these h e a l t h  pos ts  c o u l d  use PV-powered R/F systems? 

15. Does t h e  MOH have funds t o  procure PV-powered vacc ine  R/F systems? 

I f  yes, how much? 

16. Would you endorse t h e  procurement of and/or o r d e r  a d d i t i o n a l  systems: 

Endorse: Yes - No 

I f  yes, how many? 

Over what p e r i o d  o f  t ime?  

I f  no, why not? 

If no because of c o s t  (p resen t  systems c o s t  about $5000 each) a t  what 

c o s t  would a d d i t i o n a l  procurement be cons idered? 

- Order: Yes - No - 

- 

No - 17. Would t h e  MOH o r d e r  a d d i t i o n a l  systems? Yes - 
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I f  yes, how many? 

Over what p e r i o d  o f  t i m e ?  

If no, why not?  

I f  no because o f  c o s t  (assuming systems c o s t  $5000 each), a t  what c o s t  

would procurements be cons idered? 

18. Would you o r  t h e  MOH be more r e c e p t i v e  t o  o r d e r i n g  these  systems i f  a 

manufac turer  would t r a i n  a t e c h n i c a l  cadre  and/or  p r o v i d e  a c e n t r a l  s t o r e  

o f  spares i n  t h e  c o u n t r y ?  

No - T r a i n i n g :  Yes - 
M a i n t a i n  soares: Yes No 

I f  yes, what spares do you b e l i e v e  shou ld  be s tocked? 

19. Are t h e r e  needs f o r  a d d i t i o n a l  e l e c t r i c a l  s e r v i c e s  a t  r u r a l  h e a l t h  p o s t s ?  

No - Yes - 

Yes No 

I f  yes, what t y p e ?  Area l i g h t i n g  - 
Exam l i g h t s  - - 

- - S t e r i  1 i zer  

2-way r a d i o  

O the r  
- - 

I f  no, why n o t ?  

20. Would t h e  i n c l u s i o n  o f  a d d i t i o n a l  e l e c t r i c a l  s e r v i c e s  w i t h  t h e  PV-powered 

vacc ine  R/F system make t h e  systems more a t t r a c t i v e  even though these  

s e r v i c e s  would i n c r e a s e  system c o s t ?  No - Yes - 

21. What comnents do you and/or  t h e  MOH have r e g a r d i n g :  

21.1 How the  f i e l d  t e s t  p r o j e c t  was managed: 
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21.2 System pe r fo rmance :  

21.3 System d e s i g n :  

21.4 User t r a i n i n g :  

21.5 System manuals :  

21.6 O p e r a t i o n a l  s u p p o r t :  

21.7 Other: 
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Quest ions  1.0 t o  5.1 

.O Have you had an o p p o r t u n i t y  t o  
o l l o w  t h e  progress o f  t h e  photo- 
o l t a i c  (PV)-powered r e f r i g e r a t o r /  
reezer?  

pprox imate ly  how many t imes d i d  
ou o r  your  s t a f f  v i s i t  t he  s i t e  
i n c e  t h e  system was i n s t a l l e d ?  

.O Have N a t i o n a l  l e v e l  represent-  
t i v e s  f rom t h e  MOH Imnun iza t ion  
rogram f o l l o w e d  t h e  f i e l d  t e s t ?  

.O Does t h e  MOH have an e s t a b l i s h e  
Srogram f o r  vaccine p r e s e r v a t i o n  i n  
u r a l  ( e l e c t r i c  i t y l  ess)  areas? 

f yes, p lease d e s c r i b e  the  pro-  
lram. type  o f  equipment used f o r  
Naccine s to rage and annual c o s t  
ier  s i t e :  

1.0 Have vaccines been r o u t i n e l y  
, t o r e d  i n  t h e  PV-powered R/F? 

f no. why n o t ?  

If yes, 

1.1 Approximately what percent of 
the t ime? 

1.2 Approximately how o f t e n  a r e  
lacc ines  d e l i v e r e d ?  

2.3 Please i n d i c a t e ,  by type o f  
daccine. approx imate ly  how many 
Jacc ina t ions  a r e  administered 
i e r  week: 

1.3.1 D P l  
1.3.2 P o l i o  
4.3.3 Measles 
4.3.4 BCG 
4.3.5 T T  
4.3.6 MR 
4 .3.1 Others 

5 .0  Does your s i t e  have an ou t reac l  
program? 

I f  yes,  

5.1 Approximately how la rge  an 
area i s  admin is te red? 

APPENDIX B - QUESTIONNAIRE RESPONSES 

India. Indonesia, and Maldive Islands 

I n d i a  
Bhoorboral  

YES 

6 

YES 

NO 

N / A  

YES 

N/A 

90 percent  

Month1 y 

N / R  

N /R  

N / K  
~ 

I ndones ia  
Cibungbulong 

YES 

1 

YES 

YES 

hey use a v a r i e t y  o f  
erosene r e f r i g e r a t o r  
l e c t r i c i t y  i s  becom- 
ng more a v a i l a b l e  a t  
e a l t h  centers  

NO 

accines were s t o r e d  
here  u n t i l  one year  
go; s i n c e  then,  no 
accines have been 
t o r e d  t h e r e  

N/R 

Once each month 

50 
50 
20 
50 
20 

N / R  
N/R 

YES 

2 
10 km 

~ ~- - 

Mald ive  I s l a n d s  Indones ia  
Batu jaya  

YES 

1 

YES 

YES 

l e y  use a v a r i e t y  
1 kerosene r e f r i g -  
pators ;  e l e c t r i c -  
t y  i s  becoming 
) r e  a v a i l a b l e  a t  
r a l t h  centers  

YES 

N / A  

100 percent  

Once each month 

50 
50 
20 
50 
20 

N/R 
N/R 

YES 

2 
10 km 

K u l u d u f f u s h i  

YES 

5 

10. d i f f i c u l t  t r a n s p o r t  
ind communications; t h e  
" e f r i g e r a t o r  had leakage 
)f r e f r i g e r a n t  s i n c e  be- 
j i n n i n g  and arrangements 
:or  r e p a i r s  by manufac- 
t u r e r  were delayed 

YES 

terosene r e f  r i g e r a t o r s  
m d  a l s o  c o l d  boxes r e -  
) len ished w i t h  i c e ;  
:ost es t imates  n o t  
s v a i l a b l e  

NO 

R/F d i d  n o t  f u n c t i o n  
d e l l  s i n c e  beg inn ing  

N/A 

Not known 

I n f o r m a t i o n  n o t  known 

NO 

N / A  
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Ouest ions 5.2 t o  8.1.4 

1 . 2  Approx imate ly  how l a r g e  a 
i o p u l a t i o n  i s  a d m i n i s t e r e d ?  

1.3 Approx imate ly  how many c o l d  
lacks a r e  f r o z e n  each week? 

1.0 Has t h e  PV-powered R/F system 
i l l o w e d  immuniza t ion  s e r v i c e s  t o  
ie o f f e r e d  on a r o u t i n e  b a s i s ?  

1.1 I f  yes,  has i m m u n i z a t i z a t i o n  
:overage increased? 

) . 2  I f  no, p l e a s e  e x p l a i n  why imnu- 
i i z a t i o n  has n o t  been o f f e r e d  on 
I r o u t i n e  b a s i s :  

\s a consequence o f  o f f e r i n g  i m u -  
i i z a t i o n  s e r v i c e s  r o u t i n e l y ,  has 
.he community c o n s u l t e d  on o r  de-- 
nanded o t h e r  h e a l t h  s e r v i c e s ?  

1 . 3  Yes, p lease e x p l a i n  

1.4 No, p l e a s e  e x p l a i n  

7.0 How d i d  t h e  l o c a l  community 
rece ive  ( o r  p e r c e i v e )  t h e  i n s t a l -  
l a t i o n  and/or use o f  t h e  system? 

7.1 Accepted w i t h o u t  comment o r  
i rob lems 

7.2 Problem(s) a c c e p t i n g ,  p lease 
? x p l a i n  

1.3 00 n o t  know 

3.0 Please i n d i c a t e  what you view 
3s t h e  system's s t r o n g  o r  weak 
p o i n t s ;  STRONG/WEAK, p lease e x p l a i r  

6.1 P h o t o v o l t a i c  power system: 

6.1 .1 P V  modules s t r u c t u r e  and 
c a b l i n g  

6.1 .2  PV system c o n t r o l s  

8.1.3 B a t t e r i e s  

8.1.4 P V  system i n s t r u m e n t a t i o n  

I n d i a  
Bhoorboral  

100 000 

N/R 

YES 

YES 

N/A 

Not Known 

N/A 

YES 

N/A 

N/A 

S l  RONG 

S1 RONG 

SlRONG, b a t t e r !  
l i f e  o f  3 year!  
n o t  l o n g  enougt 

WEAK, problems 
w i t h  ampere 
meter and temp- 
e r a t u r e  con- 
t r o l l e r  

Indones ia  
Cibungbulong 

40 000 

5 

IES. u n t i l  one year  
igo 

IES. because p o l i o  
m d  measles vaccines 
dere i n t r o d u c e d  

N/A 

N/A 

YO, demands a r e  o n l y  
nade t h r o u g h  a com- 
Dlex v i l l a g e  o r g a n i -  
za t ion ;  we have n o t  
w a r d  o f  any such 
iemand 

YES 

N/A 

N/A 

S l R O N G  

WLAK, many b r e a k -  
downs; f r u s t r a t i n g  
t o  m a i n t a i n  and 
repa i r 

WLAK, b a t t e r i e s  were 
checked a f t e r  1 year  
and were weak 

WEAK, many b r e a k -  
downs 

Indones ia  
Batu j aya 

40 000 

5 

YES 

I E S .  because t h e y  
(ere a l l o w e d  t o  
l r o v i d e  measles 
iacc ines  w i t h  t h e  
; o l a r  r e f r i g e r a t o r  

N/A 

N/A 

10. a complex v i l -  
lage system e x i s t s  
dhere r e s i d e n t s  can 
i s s i s t  i n  deve lop-  
nent and o p p o r t u n i -  
t i e s  f o r  r e c e i v i n g  
i e a l t h  s e r v i c e s ;  any 
jemands come th rough 
t h i s  system; we have 
i e a r d  o f  none 

YES 

N/A 

N / A  

S l R O N G  

WEAK, many b r e a k -  
downs; f r u s t r a t i n g  
t o  m a i n t a i n  and 
r e p a i  r 

MEAK b a t t e r i e s  
a f t e r  1 year  

WEAK, many, many 
breakdowns 

Mald ive  Islands- 
K u l u d u f f u s h i  

N/A 

N/A 

NO 

N / R  

.ack o f  s to rage 
' a c i l i t i e s  due t o  
)reakdown o f  PV u n i t  

Not known 

N/A 

YFS 

N/A 

k /A  

STRONG 

S1 ROha 

InltAK, a f t e r  1 year  
a l l  b a t t e r i e s  were 
checked w i t h  v o l t -  
meter and were weak 

WEAK,  ampere hour  
meters and warning 
system uses separate 
b a t t e r i e s ,  which may 
need f r e q u e n t  changes 
and a r e  n o t  e a s i l y  
i v a i l a b l e  
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1 Ques t ions  8.1.5 t o  11.1 

8.1.5 Thermograph 

8.2 R e f r i g e r a t o r / f r e e z e r :  

8.2.1 Design 

8.2.2 S ize .  t o o  smal l  o r  too l a r g e  

8.2.3 F r o s t / i c e  removal 

8.3 A b i l i t y  t o  s t o r e  non-EPI 
med ica t ions  and/or vaccines (e.g. ,  
r a b i e s  and v e t e r i n a r y  vacc ines) :  

8.4 System c o s t :  
Please e x p l a i n  any o t h e r  s t rong o r  
weak p o i n t s  you may have observed 

I n d i a  
3hoorboral  

STRONG 

STRONG 

STRONG 

STRONG 

STRONG 

1 )  Very h i g h  
system c o s t ,  
2) Very h i g h  
replacement 
b a t t e r y  c o s t  

Use o f  cheap, 
l o n g  l i f e  
b a t t e r i e s  

Real problems; 
1 )  h i g h  c o s t  
o f  t h e  system, 
2) h i g h  c o s t  
o f  b a t t e r y  
replacement 

YES 

N/A 

Manufac turer /  
manuals 

N / A  

1 )  Ampere hour 
meters de fec-  
t i v e ,  2) sep- 
a r a t e  b a t t e r i e  
f o r  AH-meters 
and c o n t r o l l e r  
g e t  d ischarged 
very  soon 

Indones ia  
Cibungbulong 

8.5 What would you do t o  improve 
t h e  system? 

9 .0  How do you v iew MOH's r e a c t i o n  
t o  PV-powered vacc ine  R/F systems? 
Are problems r e a l  o r  perceived? 

10.0 Are t h e  peop le  who were t r a i n  
ed i n  R / F  system o p e r a t i o n  and use 
by t h e  i n s t a l l a t i o n  team s t i l l  a t  
t h e  h e a l t h  p o s t ?  

I f  n o t ,  were t h e  replacements 
t r a i n e d  i n  R / F  o p e r a t i o n  and use? 

I f  yes, who t r a i n e d  them? 

I f  no, why were t h e y  n o t  
t r a i n e d ?  

11.0 Please sumnarize o p e r a t i n g  
problems w i t h  t h e  system under the  
f o l l o w i n g  c a t e g o r i e s :  

11.1 I n s t r u m e n t a t i o n  problems 
which d i d  n o t  a f f e c t  system 
o p e r a t i o n  
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rJEAK, o f t e n  malfunc 
t i o n e d  and d i f f i c u l  
For h e a l t h  s t a f f  t c  
m d e r s  tand 

STRONG 

STRONG, t o o  l a r g e  

WEAK 

S l R O N G ,  was n o t  usf 
f o r  t h i s  purpose 

N/R 

Should be s m a l l e r ,  
cheaper and w i t h  fc 
ins t ruments ;  t h e r e  
shou ld  be an eas ie i  
program f o r  main- 
tenance 

Real problems; 
a p p r a i s a l  o f  s o l a r  
u n i t s  r e a l i s t i c  

NO 

NO 

N/A 

T r i a l  p e r i o d  has 
ended 

D i f f i c u l t  t o  under 
s tand f o r  l o c a l  
h e a l t h  s t a f f ;  f r e -  
q u e n t l y  broken; d i  
f i c u l t  t o  m a i n t a i n  
and r e p a i r  

Indones ia  
Batu  j aya 

IEAK, o f t e n  mal func-  
ioned and d i f f i c u l t  
o r  h e a l t h  s t a f f  t o  
nders tand 

STRONG 

#TRONG. t o o  l a r g e  

WEAK 

,TRONG. was n o t  used 
o r  t h i s  purpose 

N/R 

ihou ld  be s m a l l e r ,  
:heaper and w i t h  few 
instruments;  t h e r e  
;hould be an e a s i e r  
i rogram f o r  main- 
xnance 

'roblems a r e  v e r y  
-ea1 and a p p r a i s a l  
)f s o l a r  u n i t s  r e a l -  
i s t i c  

NO 

NO 

N/A 

l r i a l  p e r i o d  has 
Ended 

D i f f i c u l t  t o  under -  
s tand f o r  l o c a l  
h e a l t h  s t a f f ;  f r e -  
q u e n t l y  broken; 
d i f f i c u l t  t o  main- 
t a i n  and r e o a i r  

Ma ld ive  I s l a n d s  
K u l u d u f f u s h i  

STRONG 

STRONG 

STRONG 

STRONG 

STRONG 

) O v e r a l l  system i s  e x -  
i ens ive ,  2 )  b a t t e r i e s  
.eplacement c o s t  i s  h i g h  
I) tempera ture  c o n t r o l  
l e v i c e  on t h e r m o s t a t i c  
i i m e t a l  c o n t r o l  p r i n c i p l  
I S  good, b u t  i t s  r e l i -  
i b i  1 i t y  and d u r a b i  1 i t y  
is q u e s t i o n a b l e  

) Cheaper and l o n g e r  
l i f e  b a t t e r i e s  should 
)e employed, 2) i n s t r u -  
Dentat ion shou ld  be 
i i m p l e  and shou ld  n o t  
m p l o y  o t h e r  types  o f  
) a t t e r i e s  

i o t  good due t o  
i n o p e r a t i o n  o f  
tquipment 

NO 

YES 

N a t i o n a l  E P I  s t a f f  

N/A 

Energy meters d e f e c t i v e  



Quest ions 11.2 t o  16.3 

11.2 Equipment problems which 
did a f f e c t  system o p e r a t i o n  

11.3 Opera tor  p r a c t i c e s  wh ich  
a f f e c t e d  system o p e r a t i o n  

11.4 Other,  o r  combinat ions o f  abovf 

12.0 Please l i s t  system problems 
dh ich  t h e  f o l l o w i n g  personnel  
c o r r e c t e d :  

12.1 Opera tor  personnel  

12.2 MOH personnel  

12.3 M i s s i o n  personnel  

12.4 Other,  o r  combinat ions o f  
above 

13.0 How i s  system r e l i a b i l i t y  
viewed by you i n  regard  t o :  

13.1 Vaccine s to rage 

YOH 
\ID o r  WHO 

13.2 Icemaking 

YOH 
4 1 D  o r  WHO 

14.0 How many h e a l t h  pos t  i n  your  
:ountry a r e  w i t h o u t  e l e c t  c i t y ?  

14.1 How many o f  these h e a l t h  
Jests c o u l d  use PV-powered R / F  
systems ? 

15.0 Do you (AID o r  WHO) and/or 
the MOH have funds t o  p r o c u r e  
PV-powered vaccine R/F systems? 

4 1 D  o r  WHO 
YOH 

16.0 Would you endorse t h e  p r o c u r e -  
nent o f  and/or  o r d e r  a d d i t i o n a l  
systems? 

Endorse 
J r d e r  

16.1 I f  yes,  how many? 

16.2 Over what p e r i o d  o f  t i m e ?  

16.3 I f  no, why n o t ?  

I n d i a  
r loorboral  

) E r r a t i c  oper-  
t i o n  o f  temper- 
t u r e  c o n t r o l l e r  
.le t o  low v o l t -  
l e ;  2) f r e q u e n t  
l e a r i n g  o f  
i n e l s  i n  sumner 
m t h s  

N/R 

N/R 

N/R 

N/R 

None 

N/R 

N/R 
Good 

N/R 
F a i r  

More than 1000 

Most 

N/R 
NO 

NO 
N/R 

N/R 

N/R 

High c o s t  

Indones ia  
Cibungbulong 

N/R 

acked spare p a r t s .  
ools and back- 
round ( s k i l l s )  
ecessary t o  main- 
a i n  and o p e r a t e  

N/R 

None 

hanged fuses, 
es ted  b a t t e r i e s  

None 

. T .  Jeunesse, 
p r i v a t e  company) 
epa i red  i n s t r u m e n t s  

Very Good 
Very Good 

Very good 
Very good 

4000 

3500 

NO 
NO 

NO 
NO 

N/A 

N/A 

0 0  many problems 
n o p e r a t i o n  and 
0 0  expensive 

Indones ia  
'datu j aya 

N/R 

acked spare p a r t s ,  
o o l s  and back- 
round ( s k i l l )  
Iecessary t o  main- 
a i n  and opera te  

N/R 

None 

hanged fuses, 
e s t e d  b a t t e r i e s  

None 

'.l. Jeunesse, 
p r i v a t e  company) 
,epaired ins t ruments  

Very Good 
Very Good 

Very good 
Very good 

4000 

3500 

NO 
NO 

NO 
NO 

N/A 

N/A 

00 many problems 
n o p e r a t i o n  and 
00 expensive 

M a l d i v e  I s l a n d s  
K u l u d u f f u s h i  

: e f r i g e r a n t  leakage 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 
Good 

N/R 
Good 

Not a v a i l a b l e  

A l l ,  i f  c o s t  o f  
u n i t s  come down 

N/R 
NO 

NO 
N/R 

N/R 

N/R 

) Too expensive,  
) b a t t e r y  r e p l a c e -  
lent  c o s t  i s  h i g h ,  
) r e l i a b i l i t y  i s  
e t  t o  be proved 
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Quest ions  16 .4  t o  21.1 

Rather p o o r l y ;  com- 
mun ica t ion  was inade 
quate; S o l a r  Power 
a u t h o r i z e d  a p r i -  
v a t e  company t o  s t o r '  
spare p a r t s  and make 
r e p a i r s  and t h e i r  
performance was l e s s  
than s a t i s f a c t o r y  

~ ~- 

16.4  If no because o f  cost  ( p r e s e n t  
systems c o s t  about $5000 each) a t  
dhat c o s t  would a d d i t i o n a l  p rocure-  
len t  be cons idered? 

7.0 Would t h e  MOH o r d e r  
i d d i t i o n a l  systems? 

,f yes. how many? 

h e r  what p e r i o d  o f  t i m e ?  

Lf no, why n o t ?  

I f  no because o f  c o s t  (assuming 
systems c o s t  $5000 each),  a t  what 
:ost  would procurements be 
:onsidered? 

18.0 Would you o r  t h e  MOH be more 
r e c e p t i v e  t o  o r d e r i n g  these sys- 
tems i f  a manufac turer  would t r a i n  
3 t e c h n i c a l  cadre and/or p r o v i d e  
3 c e n t r a l  s t o r e  o f  spares i n  t h e  
count ry?  

T r a i n i n g  
M a i n t a i n  spares 

I f  yes, what spares do you 
b e l i e v e  shou ld  be stocked? 

19 .0  Are t h e r e  needs f o r  a d d i t i o n a l  
e l e c t r i c a l  s e r v i c e s  a t  r u r a l  
h e a l t h  p o s t s ?  

I f  yes, what t y p e ?  

Area l i g h t i n g  
Exam l i g h t s  
S t e r i  1 i z e r  
Two-way r a d i o  
Other 

If no, why n o t ?  

20.0 Would t h e  i n c l u s i o n  o f  a d d i -  
t i o n a l  e l e c t r i c a l  serv ices  w i t h  t h e  
PV-powered vacc ine  R / F  system make 
t h e  systems more a t t r a c t i v e  even 
though these s e r v i c e s  would i n -  
crease system c o s t ?  

21.0 What comments do you and/or 
t h e  MOH have r e g a r d i n g  

21.1 How t h e  f i e l d  t e s t  p r o j e c t  
was managed: 

I n d i a  
i o o r b o r a l  

$1 500 

NO 

N/A 

N/A 

High c o s t  

$1 500 

YES 
YES 

N/R 

YES 

YES 
NO 
YES 
NO 
N/R 

N/A 

YES 

GOO0 

Indones ia  
Cibungbulong 

Unknown 

NO 

N/A 

N/A 

Too many problems 
i n  o p e r a t i o n  and 
t o o  expensive 

Unknown 

YES 
YES 

A l l  p a r t s  f o r  w i r -  
Ing ,  b a t t e r i e s ,  
ins t ruments  and 
c o n t r o l  system 
( r e g u l a t o r ,  d iodes ,  
e t c . )  

YES 

YES 
YES 
YES 
N/R 
N/R 

N / A  

YES 

Indones ia  
Batu  j aya 

Unknown 

NO 

N/A 

N/A 

00 many problems 
n o p e r a t i o n  and 
00 expensive 

Unknown 

YES 
YES 

111 p a r t s  f o r  w i r -  
ng. b a t t e r i e s ,  

m t r u m e n t s  and 
: o n t r o l  system 
.egu la to r .  d iodes ,  
: tc . ) 

YES 

YES 
YES 
YES 
N/R 
N/R 

N / A  

YES 

Same comments as 
f o r  Cibungbulong 

H a l d i v e  I s l a n d s  
Kuluduf f u s h i  

$1 500 

NO 

N/A 

N/A 

C o s t l y  and u n r e l i a b l e  

$1 500 

YES 
YES 

N/R 

YES 

YES 
NO 
YES 
YES 
N/R 

N/A 

YES 

Not w e l l  enough 
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Quest ions 21.2 t o  21. 

21.2 System performance: 

21.3 System des ign :  

21.4 User t r a i n i n g :  

21.5 System manuals: 

21.6 O p e r a t i o n a l  suppor t :  

21.7 Other :  

I n d i a  
Bhoorboral  

GOOD 

GOOD, b u t  
expensive 

GOOD 

Need improve- 
ments 

Spares l i k e  
s p e c i a l  b a t -  
t e r i e s  n o t  
e a s i l y  a v a i l -  
a b l e  l o c a l l y  

N/R 

Indones ia  
Cibungbulong 

G e n e r a l l y  good, 
except  f o r  i n s t r u -  
m e n t a t i o n  

V E R Y  GOOD 

I n i t i a l  t r a i n i n g  
i n s u f f i c i e n t ;  no 
m a t e r i a l s  r e a l l y  
designed f o r  com- 
prehens ion  o f  
workers  a t  v i l l a g e  
l e v e l  i n  Indones ia  

Fo r  t e c h n i c a l  e x p e r t  
a t  MOH, t h e  manuals 
were s u f f i c i e n t ;  f o r  
o t h e r s  these manuals 
were n o t  c l e a r  

Very poor suppor t ;  
communication i n -  
adequate between 
Indones ia  and NASA; 
No spare p a r t s  i n  
HOH; a l l  r e p a i r  work 
implemented th rough 
p r i v a t e  company t h a t  
was o n l y  semicooper- 
a t i v e  

N/R 

I n d o n e s i a  
Batu  j aya 

G e n e r a l l y  good, 
except  f o r  i n s t r u -  
m e n t a t i o n  

VERY GOOD 

Same comnents as 
f o r  Cibungbulong 

Same comnents as 
f o r  Cibungbulong 

Same comments as 
f o r  Cibungbulong 

N/R 

H a l d i v e  I s l a n d s  
K u l u d u f f u s h i  

POOR 

GOOD, b u t  
expensive 

FAIR 

Needs improve- 
ment 

F A I R  

N/R 
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Dominican Republic, Haiti, Guyana, and Guatemala 

NO,  because i t  was c o n s i d -  
ered an independent p r o j e c t  
o f  MOH Immunizat ion Program 

YES 

Quest ions  1.0 t o  4.2 

MOH uses kerosene powered 
r e f r i g e r a t o r s  i n  e l e c t r i c -  
i t y l e s s  areas as p a r t  of  
i t s  n a t i o n a l  c o l d  c h a i n  
system; MOH develops two 
v a c c i n a t i o n  campaigns a 
year  a t  n a t i o n a l  l e v e l ;  
t h e  o p e r a t i o n  c o s t  p e r  
kerosene powered r e f r i g -  
e r a t o r  i s  a p p r o x i m a t e l y  
$1 50 

.O Have you had an o p p o r t u n i t y  
o f o l l o w  t h e  progress  o f  the  
h o t o v o l t a i c  (PV)-powered 
e f  r i g e r a t o r / f  reezer?  

p p r o x i m a t e l y  how many t imes d i d  
ou o r  your  s t a f f  v i s i t  t h e  s i t e  
i n c e  t h e  system was i n s t a l l e d ?  

.O Have N a t i o n a l  l e v e l  represent -  
t i v e s  f rom t h e  MOH Immunization 
rogram f o l l o w e d  t h e  f i e l d  t e s t ?  

.O Does t h e  MOH have an estab- 
i s h e d  program f o r  vacc ine  pre- 
e r v a t i o n  i n  r u r a l  ( e l e c t r i c i t y -  
e s s )  areas? 

f yes. p lease d e s c r i b e  t h e  
rogram, t y p e  o f  equipment 
sed f o r  vacc ine  s to rage and 
nnual  c o s t  p e r  s i t e :  

1.0 Have vaccines been r o u t i n e l y  
i t o r e d  i n  t h e  PV-powered R / F ?  

: f  no, why n o t ?  

[ f  yes. 

!.l Approx imate ly  what p e r -  
:entage o f  t h e  t i m e ?  

1 . 2  Approx imate ly  how o f t e n  
i r e  vacc ines  d e l i v e r e d ?  

im in ican Repub l ic  
Las Tablas 

YES 

10 

YES 

YES 

i e r e  a r e  some gas 
? f  r i g e r a t o r s ,  b u t  
j i n t e n a n c e  and 
i a r e  p a r t s  have 
?en a major  p rob-  
?m; c o s t  e s t i -  
3tes a r e  n o t  
t a i l a b l e ,  except  
ir t h e  r e f r i g e r -  
t o r  (U.S.  $270 
6 years ago); 

i j o r  i m u n i z a -  
i o n  programs a r e  
3 r r i e d  o u t  on a 
a t i o n a l  campaign 
a s i s  u s i n g  vac- 
i n e  c a r r i e r s  and 
accines brought  
n f rom r e f r i g e r -  
ted  sources 
e f o r e  each 
ampaign 

YES 

N/A 

80 p e r c e n t  

Month1 y 

H a i t i  
Anse-A-Veau 

YES 

t imes a year  

YES 

YES 

l a n i f i c a t i o n  f o r  
omplete i m u n i z a -  
i o n  o f  100 o f  
h i l d r e n  under one 
ear  o l d  i n  t h e  
rea  of  t h e  h e a l t h  
e n t e r ;  we use 
ef  r i g e r a t o r  
l e c t r o l u x  RCW42Eg 
as, butane and 
l e c t r i c i t y ;  c o s t  
e r  s i t e  i s  $52 
e r  year  

YES 

N/A 

F u l l  t i m e  

Every month 

Guyana 
Schepmoed 

YES 

10 

YES 

NO 

N/A 

NO 

: o r  t h e  f i r s t  16 
ionths o f  t h e  
' i e l d  t e s t ,  t h e  
V F  d i d  n o t  func-  
: ion  s a t i s f a c -  
: o r i l y ;  i t  has 
m l y  been w i t h i n  
:he l a s t  6 months 
:hat e f f e c t i v e  
; e r v i c e  f r o m  t h e  
V F  has encouraged 
; to rage o f  vacc ine ,  

N/R 

N/R 

Guatemala 
T i e r r a  Blanca 

YES 

Once a month 

YES 

N/A 

N/R 

Every 3 months 

~~ 
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Q u e s t i o n s  4.3 t o  6.4 

.3 Please i n d i c a t e ,  by t y p e  of  
acc ine ,  approx imate ly  how many 
a c c i n a t i o n s  a r e  a d m i n i s t e r e d  
e r  week? 

.3.1 OPT 

.3.2 P o l i o  

.3.3 Measles 

.3.4 BCG 
.3.5 TT 
.3.b MR 
.3.7 Others  

.O Does your  s i t e  have an 
u t r e a c h  program? 

.1 I f  yes, approx imate ly  how 
arge  an  area  i s  admin is te red? 

.2 Approx imate ly  how l a r g e  
p o p u l a t i o n  i s  admin is te red? 

.3 Approx imate ly  how many 
o l d  packs a r e  f r o z e n  each week? 

.O Has t h e  PV-powered R/F system 
l l o w e d  i m n u n i z a t i o n  s e r v i c e s  t o  
o be o f f e r e d  on a r o u t i n e  b a s i s ?  

.1 I f  yes, has i m n u n i z a t i o n  
overage increased? 

#.2 I f  no, p l e a s e  e x p l a i n  why 
mnun iza t ion  has n o t  been 
l f f e r e d  on a r o u t i n e  b a s i s :  

,s a consequence o f  o f f e r i n g  
mmunizat ion s e r v i c e s  r o u t i n e l y ,  
las t h e  c o r n u n i t y  consu l ted  on 
lr demanded o t h e r  h e a l t h  s e r v i c e s  

1.3 Yes, p lease e x p l a i n  

) . 4  NO, p l e a s e  e x p l a i n  

m i n i c a n  Republic 
Las Tablas 

N/R 
N/R 
N/R 
N/R 

12 
N/R 
N/R 

YES 

15 km2 

2112 

1 pack o f  
12 doses 

YES 

YES 

N/A 

here has been a 
wo way demand: 
mothers o f  c h i l d -  
en coming i n  f o r  
n u n i z a t i o n s  may 
ave requested 
t h e r  h e a l t h  serv- 
ces o r  may have 
ome i n  f o r  r o u -  
i n e  h e a l t h  serv- 
ces and requestec 
mmunization; the 
ommunity i s  plea- 
ed w i t h  t h e  serv- 
ce  o f f e r e d  by 
he c l i n i c  

N/A 

H a i t i  
Anse-A-Veau 

7 
6 
0 
3 
6 

N/R 
N/R 

NO 

N/A 

N/A 

4 

YES 

ES, b u t  j u s t  
l i t t l e  t h i s  

e a r  (1984) 

rob lem o f  loco-  
o t i o n .  problem 
f m o t i v a t i o n  
f med ica l  person- 
e l ,  problem o f  
n fo rming  t h e  
ornun i t y 

eop le  w i l l  be i n -  
ormed about 
t h e r  p o s s i b i l -  
t i e s  o f  t h e  h e a l t  
e n t e r  ; through 
mnun iza t ion  serv -  
ces t h e r e  w i l l  be 
e t t e r  c o n t a c t  
' i t h  p o p u l a t i o n  an 
e t t e r  p s y c h o l o g i -  
a1 a c c e s s i b i l i t y  

N/A 

Guyana 
Schepmoed 

25 
25 

N/R 
25 
25 

N/R 
N/A 

YES 

0 m i l e s  up t h e  
e r b i c e  R i v e r ,  35 
i l e s  up Canje 
i v e r ,  12 m i l e s  o f  
he Eas t  Bank 
omnunity 

3000 

N/R 

YES 

ES, p r e v i o u s l y  
he i n f r e q u e n t  
i s i t  o f  a p u b l i c  
e a l t h  nurse  f r o m  
he C e n t r a l  Hosp. 
'as t h e  o n l y  imnu- 
i z a t i o n  s e r v i c e  

N/A 

N/A 

he community has 
lad "med ica l  p r e s -  
!rice" i n  t h e  fo rm 
)f a d ispenser ,  
:ommonly r e f e r r e d  
:o as "Doc," whom 
:hey always lookec 
:o f o r  a l l  k i n d s  
) f  med ica l  care  

Guatemala 
T i e r r a  Blanca 

34 
34 
13 
10 

5 
N/R 
N/R 

YES 

12 km2 

267 i n h a b i t a n t s  

10 

YES 

ES, i t  has inc rease[  
o n s i d e r a b l y  

N/A 

11 t h e  p r i m a r y  
e a l t h  care  
e r v i c e s  

N/A 
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STRONG, t h e  s i z e s  
o f  t h e  i n t e r n a l  
compartments a r e  
adequate and need 
t o  have t h e  s i x  
b a t t e r i e s  i s  under-  
stood, b u t  t h e  
o v e r a l l  s i z e  o f  
t h e  R / F  i n  a d d i t i o n  
t o  t h e  panels may 
be p r o h i b i t i v e l y  
l a r g e  t o  t r a n s p o r t  
t o  remott. l o c a t i o n s  

WEAK,  t o o  l a r g e  

ominican Republ ic 
Las Tablas 

Quest ions  7.0 t o  8.2.3 

7.0 How d i d  t h e  l o c a l  comnunity 
rece ive  ( o r  perce ive)  the  i n s t a l -  

a t i o n  and/or use o f  t h e  system? 

.1 Accepted w i t h o u t  comnent 
r problems 

.2 ~ r o b l e m ( s )  accept ing ,  
lease e x p l a i n  

. 3  Do n o t  know 

.O Please i n d i c a t e  what you view 
s t h e  system's s t r o n g  o r  weak 
Noi n t s  ; SlRONG/W€AK, please 
, xp l  a i  n 

1.1 P h o t o v o l t a i c  power system: 

1.1.1 P V  modules s t r u c t u r e  and 
a b l i n g  

1 . 1 . 2  PV system c o n t r o l s  

3.1.3 B a t t e r i e s  

8 .2  R e f r i g e r a t o r / f r e e z e r :  

8 .2 .1  Design 

E . l  . 4  P V  system ins t rumenta t ion  

8 . 2 . 2  Size ,  t o o  smal l  o r  t o o  l a r  

8.1.5 Thermograph 

8 . 2 . 3  F r o s t / i c e  removal L.-- ~ 

S I R O N G .  t o o  sma l l  
t o o  l a r g e  f o r  a 
h e a l t h  c e n t e r  and 
t o o  smal l  f o r  reg  
i o n a l  o r  d i s t r i c t  
s to rage 

We d i d  n o t  ask 
f o r  i n f o r m a t i o n  

- -  - 

:omnents and 
l u e r i e s  were made 
jbou t  i t s  f u n c t i o n  
ing; t h e  comnunity 
seemed anxious t h a  
imnun iza t ion  s e r -  
d ices be a v a i l a b l e  
sn r o u t i n e  b a s i s  

None 

,, l o c a l  
i c i a l s  v e r y  
hused 

STRONG, no prob-  
lems exper ienced 

STRONG 

N/A 

N / A  

STRONG, mainten- 
ance f r e e  except 
f o r  c l e a n i n g  of  
b a t t e r y  lugs;  ver !  
u s e f u l  when u s e r  
i s  o f f  s i t e  f o ?  
long p e r i o d s  

WEAK, c u r r e n t l y  
o u t  o f  opera t ion ,  
reason(s)  unknown 

STRONG, no prob-  
lems o t h e r  t h a n  
t h a t  t h e  b l u e  ( r e  
r i g e r a t o r )  i n d i c a  
t o r  worn o u t  

STRONG 

STRONG 

STRONG 

WEAK 

STRONG 

STRONG 

STRONG 

STRONG 

~ 

H a i t i  
Anse-A-Veau 

N/R 

N/A 

YES 

STRONG 

N/R 

TRONG, a l l  n i g h t  
ong and d u r i n g  
a i n y  season t h e r e  
s always enough 
harge t o  keep the  
accines cool 

TRONG, i t  S t i l l  
u n c t i o n s  

TRONG, 3 months 
f t e r  d e l i v e r y  thc 
hermograph f a i l e c  

; l R O N G ,  w i t h o u t  
lood maintenance 
i t  i s  s t i l l  i n  
jood c o n d i t i o n  

Guyana 
Schepmoed 

N/A 

STRONG, no 
problems 

- ~~ 

Guatemala 
T i e r r a  Blanca 

YES 

N/A 

N/A 

IONG, good 
i c t i o n i n g  

4K, o n l y  3 f a i l e d :  
eezer temperature,  
b i  e n t  temperature,  
s o l a t i o n  tempera tur '  

STRONG 

STRONG 

AK,  ambient temper- 
ure,  f r e e z e r  tem- 
mrature 

.RONG, i t  i s  good 

TRONG, adequate 

TRONG, normal 

. -. I 
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Quest ions  6.3 t o  11.3 

1.3 A b i l i t y  t o  s t o r e  non-EPI 
i e d i c a t i o n s  and/or vaccines 
e.g.. r a b i e s  and v e t e r i n a r y  
raccines):  

1.4 System c o s t :  
’ lease e x p l a i n  any o t h e r  s t r o n g  
)r weak p o i n t s  you may have 
)bserved 

1.5 What would you do t o  
improve t h e  system? 

1.0 How do you view MOH’s r e a c -  
. ion  t o  PV-powered vaccine R/F  
iystems? Are t h e  problems 
“ea1 o r  perce ived? 

10.0 Are t h e  people who were 
t r a i n e d  i n  R / F  system o p e r a t i o n  
lnd  use by t h e  i n s t a l l a t i o n  team 
s t i l l  a t  t h e  h e a l t h  p o s t ?  

[ f  no t ,  were t h e  replacements 
t r a i n e d  i n  R / F  o p e r a t i o n  and 
ise? 

Lf yes, who t r a i n e d  them? 

I f  no. why were t h e y  n o t  
t r a i n e d ?  

11.0 Please summarize o p e r a t i n g  
problems w i t h  t h e  system under 
the  f o l l o w i n g  c a t e g o r i e s :  

11.1 I n s t r u m e n t a t i o n  problems 
which m.noJ a f f e c t  t h e  
system o p e r a t i o n  

11.2 Equipment problems which 
did a f f e c t  system o p e r a t i o n  

11.3 Operator p r a c t i c e s  
which a f f e c t e d  system 
oDera t ion  

)ominican Republ ic 
Las Tablas 

STRONG 

Lt i s  t o o  expen- 
; i v e  f o r  t h e  
lomin ican Republic 

N/R 

l i s s i o n  views t h e  
)V  system as v e r y  
) o s i t i v e  e f f o r t ;  
there  a r e  areas 
d i t h i n  t h e  countrq 
dhere a much 
l a r g e r  system 
:ould be used 

NO 

YES 

Regional Engineer 
D f  t h e  HOH 

N/A 

The a la rm system 
i s  very s e n s i t i v e  
t o  changes i n  
temperature 

None 

None 

H a i t i  
Anse-A-Veau 

j l -RONG, i t  i s  a 
l u e s t i o n  o f  b e t t e t  
ise 

The b l a c k  rubber  
i n d e r  t h e  g l a s s  
:over seems n o t  s(  
l a r d  and so s t ron !  
For t r o p i c a l  
: o w t r i e s  

Should e s t a b l i s h  
?asy r u l e s  f o r  
aood maintenance 

N/R 

NO 

NO 

N/A 

rob lem o f  
e t r i b u t i o n  

N/R 

N/R 

N / R  

Guyana 
Schepmoed 

o op in ion ,  n o t  
es ted  

None 

, t tempt  t o  make 
t more e a s i l y  
ranspor tab le  

IOH r e a c t i o n  has 
ieen very p o s i t i v e  
o use o f  PV t e c h -  
lology. MOH sees 
u t u r e  o f  h e a l t h  
levelopment i n  
, e l a t i v e l y  i n a c -  
e s s i b l e  areas 
l r i s i n g  f rom a p p l i  
a t i o n  o f  photovo l  
.a ics ;  m iss ion  i s ,  
if course, pleased 
it t h i s  r e a c t i o n  

NO 

NO 

N/A 

lo o v e r l a p  between 
)ersonnel  due t o  
i b r u p t  depar tu res  
)y incumbents; 
n iss ion  and o t h e r  
l o c a l  personnel  
:ould only g i v e  
ju idance from l i m -  
i t e d  knowledge 

: u r r e n t l y  non- 
Func t ion ing  panel  
(meter)  showing 
3r ray  and load 
m p e r e  -hours 

Problems between 
s 1 arm, compres sor  
snd thermosta t  f o r  
about a year k e p t  
the R / F  o u t  o f  
e f f e c t i v e  use 

It i s  p o s s i b l e  t h a  
opera tors  have bee 
g u i l t y  i n  t h e  p a s t  
o f  opening t h e  R / F  
too  f r e q u e n t l y ,  t h  
r e t a r d i n g  t h e  coo l  
i n g  down process 

Gua tema 1 a 
T i e r r a  Blanca 

TRONG, i t s  c a p a c i t y  
s good 

e f i n i t e l y  i t s  c o s t  
s so expensive 

educe i t s  complex i ty  
nd c o s t  

t s  r e a c t i o n  i s  
n t h u s i a s t i c .  b u t  
~ r y  about t h e  
gh c o s t ;  t h e  
,oblems are  r e a l  

YES 

N/A 

N/A 

N/A 

)e re  were problems 
i t h  t h e  ambient 
m p e r a t u r e ,  f r e e z e r  
m p e r a t u r e  and r e f r i g  
r a t o r  temperature 
? t e r s  

None 

None 
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Q u e s t i o n s  11.4 t o  16.2 

1.4 Other,  o r  combinat ions 
i f  above 

12.0 Please l i s t  system problems 
r h i c h  t h e  f o l l o w i n g  personnel  
: o r r e c t e d :  

12 .1  Opera tor  personne l  

12.2 HOH personne l  

12.3 M i s s i o n  personnel  

12.4 Other,  o r  combinat ions o f  
ibove 

13.0 How i s  system r e l i a b i l i t y  
t iewed by you i n  regard  t o  

13.1 Vaccine s t o r a g e  

10H 
! I D  o r  WHO 

13.2 Icemaking 

4OH 
4 1 D  o r  WHO 

14.0 How many h e a l t h  p o s t s  i n  
qour c o u n t r y  a r e  w i t h o u t  
01 e c t r i c i  t y ?  

14.1 How many o f  these h e a l t h  
posts c o u l d  use PV-powered R/F 
systems? 

15.0 Do you (AID o r  WHO) and/or 
the MOH have funds t o  procure 
PV-powered R / F  systems? 

RID o r  WHO 
MOH 

16.0 Would you endorse t h e  pro- 
curement o f  and/or o r d e r  addi- 
t i o n a l  systems? 

Endorse 
Order 

16.1 I f  yes. how many? 

16.2 Over what p e r i o d  o f  t ime? 

Dominican Repub l ic  
Las Tablas 

N/R 

N/R 

Regional  Engineer 

N/R  

N/R 

Very Good 
Very Good 

Very Good 
Very Good 

Unknown; w h i l e  man! 
f a c i l i t i e s  have 
e l e c t r i c i t y ,  power 
i s  a v a i l a b l e  o n l y  
a few hours a day 

Not a v a i l a b l e  

NO 
NO(unknown) 

Needs f u r t h e r  
a n a l y s i s  

Needs f u r t h e r  
ana 1 y s i  s 

Needs f u r t h e r  
a n a l y s i s  

H a i t i  
Anse-A-Veau 

N/R 

N/R 

N/R 

N/R 

N/R 

Very Good 
N/R 

Very good 
N/R 

u l l  t i m e :  1 5 5  

10 

N/R 
NO 

YES 
N/A 

10 

s soon as 
o s s i b l e  

Guyana 
Schepmoed 

None 

None 

None 

None 

I n  March 1983. t h e  
S o l a r  Power engineer 
r e t u r n e d  t o  s o r t  
o u t  m a l f u n c t i o n  i n  
R/F; t h e  r e g u l a t o r  
was diagnosed as 
f a u l t y  and was 
changed; two l o c a l  
eng ineers  t r a i n e d  
i n  PV i n s t a l l a t i o n  
a t  t h e  Waramari 
s i t e  a s s i s t e d  mis -  
s i o n  i n  i d e n t i f y i n g  
t h e  alarm, thermo- 
s t a t ,  compressor 
problems and c o r -  
r e c t i n g  ( ? ) i t  

Very Good 
Very Good 

Very Good 
Very Good 

Approx. 60 t o  80 

A1 1 

NO 
NO 

YES 
YES ( i f  p r o j e c t  

fund ing  a v a i l a b l e )  

Up t o  30, 
p r o b a b l y  more 

1 year  

Guatema 1 a 
T i e r r a  Blanca 

None 

None 

None 

None 

le c l o c k  mechanism 
I t h e  r e f r i g e r a t o r  
iermograph was r e -  
i i r e d  by "La P e r l a " ,  
p r i v a t e  j ewe1 e r  ' s 

lop l o c a t e d  i n  
ratemala C i t y  

Very Good 
Very Good 

Very Good 
Very Good 

240 

21 1 

NO 
3 .  b u t  maybe yes i f  i 
s p o s s i b l e  t o  o b t a i n  
e t t e r  p r i c e  

NO 
NO 

N/A 

N/A 
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Q u e s t i o n s  16.3 t o  20.0 

16.3 I f  no, why n o t ?  

16.4 I f  no because o f  c o s t  ( p r e s -  
e n t  systems c o s t  about $500 each) 
a t  what c o s t  would a d d i t i o n a l  
procurement be considered? 

17.0 Would t h e  HOH o r d e r  a d d i -  
t i o n a l  systems? 

I f  yes. how many? 

Over what p e r i o d  o f  t i m e ?  

I f  no, why n o t ?  

I f  no because o f  c o s t ,  (assuming 
systems c o s t  $5000 each), a t  
what c o s t  would procurements be 
cons idered? 

18.0 Would you o r  t h e  HOH be more 
r e c e p t i v e  t o  o r d e r i n g  these sys- 
tems i f  a manufac turer  would 
t r a i n  a t e c h n i c a l  cadre and/or 
p r o v i d e  a c e n t r a l  s t o r e  o f  spares 
i n  t h e  c o u n t r y ?  

T r a i  n i  ng 
M a i n t a i n  spares 

I f  yes, what spares do you be- 
l i e v e  shou ld  be stocked? 

19.0 A r e  t h e r e  needs f o r  a d d i t i o n  
a1 e l e c t r i c a l  s e r v i c e s  a t  r u r a l  
h e a l t h  p o s t s ?  

If yes, what type? 

Area l i g h t i n g  
Exam l i g h t s  
S t e r i  li z e r  
Two-way r a d i o  
Other  

I f  no, why n o t ?  

20.0 Would t h e  i n c l u s i o n  o f  
a d d i t i o n a l  e l e c t r i c a l  s e r v i c e s  
w i t h  t h e  PV-powered vacc ine  R/F 
system make t h e  systems more a t -  
t r a c t i v e  even though these s e r v -  
i c e s  s o u l d  i n c r e a s e  system c o s t ?  

ominican Repub l ic  
Las Tablas 

o u n t r y  i s  under- 
o i n g  v e r y  s e r i o u s  
conomic problems, 
n c l u d i n g  devalua- 
i o n  o f  i t s  c u r -  
ency 

oes n o t  know 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 
N/R 

N/R 

YES 

YES 
YES 
YES 
NO 
N/R 

N/A 

YES 

H a i t i  
Anse-A-Veau 

t i s  a q u e s t i o n  
f funds  

N/R 

NO 

N/A 

N /A  

t s a ques 
f funds 

)n 

1000, i f  p o s s i b l e  

YES 
YES 

#a e r y .  g l a s s  
over ,  r u b b e r  
sand-seal, e l e c t r i l  
a b l e ,  g l a s s  
hermometer 

N/R 

NO 
YES 
YES 
NO 
N/R 

N/R 

YES 

Guyana 
Schepmoed 

N/A 

N/A 

ES and NO both .  
es i f  f o r e i g n  
xhange were 
v a i l a b l e  

o r  a l l  e l e c t r i c -  
t y - d e f i c i e n t  
e a l t h  c e n t e r s  

3 t o  5 years  

ack o f  f o r e i g n  
xchange 

w i n  
d e  
ann 

N/R 

YES 
YES 

o ou l i m i t -  

d e t a i l  t h i s  
e r ience.  we 

YES 

YES 
YES 
YES 
YES 

Water pump 

N/A 

YES 

Guatemala 
T i e r r a  Elanca 

he c u r r e n t  f i s c a l  budget 
oes n o t  i n c l u d e  funds f o r  
h i s  purpose. HOH i s  us- 
ng kerosene powered r e f -  
i g e r a t o r s  wh ich  c o s t  be- 
ween $600 t o  $1200 

lo more t h a n  $1200 p e r  
n i t  

Maybe 

N/R 

N/R 

N/R 

lo more t h a n  $1200 
er u n i t  

o v o l  'hc 

YES 
YES 

i c  c e l l s ,  
o n t r o l s ,  i n s t r u m e n t s  
Ind o t h e r  p a r t s  spec i  - 
i l l y  designed f o r  t h i s  
ystem 

YES 

YES 
YES 
YES 
N/R 
N/R 

N/A 

NO 
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Quest ions  21 .O t o  21.7 

jugges t  l o c a l  p r o c u r e -  
nent and manufacture o f  
some p a r t s  t o  reduce cos 

~~~ ~ 

)minican Repub l ic  H a i t i  Guyana 
Las Tablas Anse-A-Veau Schepmoed 

1.2 System performance: 

Guatemala 
T i e r r a  Blanca 

1.3 System des ign :  

1.4 User t r a i n i n g :  

1.0 What comnents do you and/or 
he HOH have r e g a r d i n g  

'1.1 How t h e  f i e l d  t e s t  p r o j e c t  
ras managed: 

!1.5 System manuals: 

he i n f o r m a t i o n  
as n o t  c o l l e c t e d  
n a v e r y  s c i e n -  
i f i c  way; t h e r e  
as  c o n s t a n t  change 
n l o c a l  o f f i c i a l s  

!1.6 Opera t iona l  suppor t :  

BAD (Comment i S  
d i r e c t e d  a t  Dept. 
o f  P u b l i c  H e a l t h  
and P o p u l a t i o n  r e -  
g a r d i n g  d e f i n i t i o n  
o f  h e a l t h  worker 

21.7 Other:  

b e t t e r  i f  HOH 

nvo lved w i t h  t h e  s s o o n s i b i l i t i e s  
r o j e c t  

VERY GOOD 

V E R Y  GOOD 

[he f i r s t  d o c t o r  
tha t  was t r a i n e d  
l e f t  Tablas and 
the n e x t  one d i d  
l o t  have t o o  much 
tnowledge o f  t h e  
jystem; t h e  a u x i l -  
i a r y  nurse does no 
l a v e  h i g h  l e v e l  
educat ion  and does 
n o t  see t h e  neces- 
s i t y  o f  c o l l e c t i n g  
i n f o r m a t i o n  i n  a 
s c i e n t i f i c  manner 

V E R Y  GOOD 

Any t i m e  h e l p  was 
needed, NASA s e n t  
a person t o  s o l v e  
t h e  problem 

N/R 

1 1 ' o f  which con- 
r i b u t e d  t o  l a c k  
F data)  

EXCELLENT 

GOOD 

GOOD 

No Comnent 

BAD. see comment 
t o  r e p l y  t o  
q u e s t i o n  21.1 

No Comnent 

l idemio l  ogy D i v i s i o n  
maged t h e  p r o j e c t  

n v iew o f  mis -  
i o n ' s  l a c k  of  
e c h n i c a l  e x p e r t i s e  
n t h i s  area, a 
r e a t e r  "presence" 
n t h e  c o u n t r y  i n  
he form o f  v i s i t s  
y t h e  t e c h n i c a l  
x p e r t s  perhaps on 

a s i s  shou ld  have 
een scheduled; we 
r e  d i s a p p o i n t e d  
h a t  no one was 
i s p a t c h e d  t o  ex- 
m i n e / r e p a i r  t h e  
/F d e s p i t e  i t s  
i a l f u n c t i o n i n g  f o r  

year  a f t e r  t h e  
. o l a r  Power eng in -  
, e r ' s  v i s i t  

s i x  o r  n i n e  month 

,eemingly OK; we 
lave no i n f o r m a t i o r  
.hat  t h e  system dic 
l o t  p e r f o r m  w e l l ;  
.he problems a l l  
ippeared t o  be w i t 1  
:he R / F  u n i t  

GOOD 

'resumed OK; t h e  
i s e r  t r a i n e d  a t  
; i t e  l e f t  1 year  
l a t e r ;  unab le  t o  
? v a l u a t e  s i n c e  R / F  
Jas i n o p e r a t i o n a l  
For most o f  t h a t  
3 e r i o d  

Need t e c h n i c a l  i n -  
t e r p r e t a t i  on; 
"Laymen" i n  Guyana 
a r e  a f r a i d  o f  
t o u c h i n g  e l e c t r i c a  
appara tus  

N/R 

N/R 

GOOD 

GOOD 

GOOD 

iOOD, b u t  p r e f e r a b l e  
n Spanish 

GOOD 
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Gambia and Ivory Coast 

Quest ions 1.0 t o  5.0 

1.0 Have you had an o p p o r t u n i t y  
t o  f o l l o w  t h e  progress o f  t h e  
p h o t o v o l t a i c  (PV)-powered 
r e f  r i g e r a t o r / f  reezer?  

1.1 Approx imate ly  how many t imer  
d i d  you o r  your  s t a f f  v i s i t  t h e  
s i t e  s i n c e  t h e  system was i n -  
s t a l  l e d ?  

2.0 Have N a t i o n a l  l e v e l  r e p r e -  
s e n t a t i v e s  f r o m  t h e  MOH Imnu- 
n i z a t i o n  Program f o l l o w e d  t h e  
f i e l d  t e s t ?  

3 . 0  Does t h e  MOH have an es tab-  
l i s h e d  program f o r  vacc ine  
p r e s e r v a t i o n  i n  r u r a l  ( e l e c -  
t r i c i t y l e s s )  areas? 

3.1 I f  yes, p lease d e s c r i b e  t h e  
program, t y p e  o f  equipment 
used f o r  vacc ine  s to rage and 
annual c o s t  p e r  s i t e :  

4 . 0  Have vaccines been rou-  
t i n e l y  s t o r e d  i n  t h e  PV-  
powered R/F? 

I f  no, why n o t ?  

I f  yes, 

4.1. Approx imate ly  what p e r c e n t -  
age o f  t h e  t i m e ?  

4 . 2 .  Approx imate ly  how o f t e n  
a r e  vacc ines  d e l i v e r e d ?  

4 . 3  Please i n d i c a t e ,  by t y p e  
o f  vacc ine .  approx imate ly  how 
many v a c c i n a t i o n s  a r e  admin- 
i s t e r e d  p e r  week 

4 . 3 . 1  DP1 
4 . 3 . 2  P o l i o  
4 . 3 . 3  Measles 
4 . 3 . 4  BCG 
4 . 3 . 5  T T  
4 . 3 . 6  MR 
4 . 3 . 7  Others ( Y e l l o w  Fever)  

5.0 Does your  s i t e  have an 
ou t reach program? 

Gambia 
Gun jur  

YES 

4 

YES 

YES 

erosene r e  
o r s  a r e  used; 
pprox imate  annua 
o s t  p e r  s i t e  i s  
1050 

YES 

N/A 

100 percent  

Month 1 y 

460 
324 

71 
84 
54 

N/R 
75 

YES 

Gambia 
Kaur 

YES 

None 

YES 

YES 

Kerosene r e  . i g e r -  
a t o r s  a r e  used; 
approximate annual 
c o s t  p e r  s i t e  i s  
$1 050 

YES 

N/A 

100 p e r c e n t  

Month ly  

280 
234 

60 
111 

35 
N/R 

58 

YES 

I v o r y  Coast 
Zaranou 

NO 

Once 

YES 

YES 

_ i c h  h e a l t h  s e c t o r  
has a r e f r i g e r a t o r -  
f r e e z e r ,  p l u s  p o r t -  
a b l e  vacc ine  c a r -  
r i e r s ;  t h e s e  a r e  
g e n e r a l l y  kerosene 
r e f  r i g e r a t o r s ,  ex- 
cep t  on Touba, where 
they  a r e  gas; each 
has a budget;  f i g -  
u res  a v a i l a b l e  a t  
t h e  c e n t r a l  l e v e l  

YES 

N/A 

100 p e r c e n t  

Weekly 

5 5  
5 5  
4 0  

7 
1 3  

N/R 
N/R 

YES 

I v o r y  Coast 
N i o f  o u i  n 

NO 

None 

YES 

YES 

Same comments as 
f o r  Zaranou 

YES 

But  t h e  R/F  has been 
n o n f u n c t i o n a l  f o r  
some t i m e  

100 percent  
w h i l e  f u n c t i o n i n g  

Month ly  

4 5  
45 
LO 

3 
5 

N/R 
N/R 

NO 
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Q u e s t i o n s  5.1 t o  8.1.3 

:f yes, 

i .1  Approx imate ly  how l a r g e  
i n  a rea  i s  admin is te red? 

j .2  Approx imate ly  how l a r g e  
1 p o p u l a t i o n  i s  admin is te red? 

5.3 Approx imate ly  how many 
:o ld  packs a r e  f r o z e n  each 
deek? 

5.0 Has t h e  PV-powered R / F  
system a l l o w e d  immunizat ion 
serv ices  t o  be o f f e r e d  on a 
r o u t i n e  b a s i s ?  

5.1 I f  yes. has immunizat ion 
:overage increased? 

6.2 I f  no, p lease e x p l a i n  why 
immuniza t ion  has n o t  been 
o f f e r e d  on a r o u t i n e  b a s i s  

As a consequence o f  o f f e r i n g  
immuniza t ion  s e r v i c e s  r o u t i n e l y ,  
has t h e  community consu l ted  on 
o r  demanded o t h e r  h e a l t h  
s e r v i c e s ?  

6.3 Yes. p lease e x p l a i n  

6 . 4  No, p lease e x p l a i n  

7.0 How d i d  t h e  l o c a l  comnunity 
r e c e i v e  ( o r  p e r c e i v e )  t h e  
i n s t a l l a t i o n  and/or use o f  the  
s ys tern? 

7.1 Accepted w i t h o u t  comment 
o r  Droblems 

7.2 Problem(s) accept ing ,  
p lease e x p l a i n  

7.3 Do n o t  know 

8.0 Please i n d i c a t e  what you 
v iew as t h e  system‘s s t r o n g  o r  
weak p o i n t s ;  STRONG/WEAK. p leas 
e x p l a i n  

8.1 P h o t o v o l t a i c  power system: 

8.1.1 PV modules s t r u c t u r e  
and c a b l i n g  

8.1.2 PV system c o n t r o l s  

8.1.3 B a t t e r i e s  

Gambia 
Gunjur 

2 
45  km 

17 191 (1982) 

N/R 

YES 

:S .  on a n a t i o n a l  
ierage. i t  has 
ic reased 

N/A 

ES. as p a r t  o f  t h e  
PI/HOH i n t e g r a t e d  
rogram 

N/A 

YES 

N/A 

N/A 

STRONG 

STRONG 

STRONG 

Gambia 
Kaur 

2 
3.168 km 

16 721 

N/R 

YES 

‘ES. on a n a t i o n a l  
iverage. i t  has 
increased 

N/A 

IES .  as p a r t  o f  t h e  
i P I / M O H  i n t e g r a  t e d  
i rogram 

N/A 

YES 

N/A 

N / A  

STRONG 

STRONG 

WEAK, l e a k i n g  and 
l o w l y  charged 12 V 
b a t t e r i e s  

I v o r y  Coast 
Zaranou 

N/R 

200 000 

10 

YES 

YES 

N/A 

h i s  u n i t  has 
r o u g h t  new r e s -  
e c t  t o  t h e  h e a l t h  
u t h o r i t i e s .  Peo- 
l e  come t o  t h e  
e n t e r  t o  see i t  

N/A 

YES 

N/A 

N/A 

STRONG, no 
p r o b  1 ems 

STRONG 

STRONG 

I v o r y  Coast 
N i o f o u i n  

N/A 

N / A  

N/A 

YES 

YES 

N/A 

N/A 

NO, t h e  p o p u l a t i o n  
i s  ex t remely  please1 
w i t h  t h e  u n i t ,  b u t  
t h e  i n f o r m a t i o n  
requested i s  under -  
s tandab l  e 

YES, t h e y  d e c l a r e d  
h o l i d a y  and danced 
w i t h  j o y  

N / A  

N / A  

STRONG, no 
problems 

STRONG 

STRONG 



Quest ions  8.1.4 t o  11.1 

3.1.4 PV system instrumen- 
;at i on : 

3.1.5 Thermograph 

3.2 R e f r i g e r a t o r / f r e e z e r :  

3.2.1 Design 

3.2.2 S ize ,  t o o  smal l  o r  
too l a r g e  

3 . 2 . 3  F r o s t / i c e  removal 

3.3 A b i l i t y  t o  s t o r e  non-EPI 
n e d i c a t i o n s  and/or vaccines 
(e.g.. r a b i e s  and v e t e r i n a r y  
tacc ines)  : 

3.4 System c o s t :  
Please e x p l a i n  any o t h e r  s t r o n (  
3 r  weak p o i n t s  you may have 
Jbserved 

3.5 What would you do t o  
improve t h e  system? 

3.0 How do you view M O H ' s  r e -  
n c t i o n  t o  PV-powered vacc ine  
R/F systems. Are t h e  problems 
r e a l  o r  p e r c e i v e d ?  

10.0 Are t h e  people who were 
t r a i n e d  i n  R / F  system o p e r a t i o i  
snd use b y  t h e  i n s t a l l a t i o n  
team s t i l l  a t  t h e  h e a l t h  p o s t ?  

I f  n o t ,  were t h e  replacements 
t r a i n e d  i n  R / F  o p e r a t i o n  and 
use? 

I f  yes, who t r a i n e d  them? 

I f  no, why were t h e y  n o t  
t r a i n e d ?  

11.0 P lease summarize o p e r a t i n '  
problems w i t h  t h e  system under 
t h e  f o l l o w i n g  c a t e g o r i e s :  

11.1 I n s t r u m e n t a t i o n  problems 
which d i d  n o t  a f f e c t  t h e  sys- 
tem o p e r a t i o n  

Gambia 
Gunjur 

JEAK, suppor t  s t r u c -  
tu re  a l ignment  i s  
ieavy.  n o t  handy 

STRONG 

STRONG 

rlEAK, t o o  smal 1, 
s p e c i f i c a l l y  t h e  
Freezer 

N/R 

nlEAK, t h e r e  i s n ' t  
?nough s to rage 
room 

very expensive 

Increase s i z e  o f  
f r e e z e r ,  suppor t  
s t r u c t u r e s  should bf 
handy and b a t t e r i e s  
t o  be rechargeab le  
( r e f e r s  t o  i n s t r u -  
ment b a t t e r i e s )  

H i g h l y  welcomed t h e  
system; some o f  t h e  
problems a r e  r e a l  
a s  ment ioned under 
Sec t ion  8 

YES 

YES 

l h e  predecessor;  
t h e  t r a i n i n g  was 
inadequate 

l h e  person rep laced 
d i d  n o t  have enough 
t i m e  t o  t r a i n  h i s  
reDlacement 

Support  s t r u c t u r e  
a l ignment  and s i z e  
o f  f r e e z e r  

Gambia 
Kaur 

dEAK, suppor t  
s t r u c t u r e  a l i g n -  
nent  i s  heavy, 
n o t  handy 

STRONG 

STRONG 

dEAK, t o o  smal l ,  
s p e c i f i c a l l y  t h e  
f r e e z e r  

STRONG 

dEAK, t h e r e  i s n ' t  
enough s to rage 
room i n  t h e  u n i t  

Very expensive 

I n c r e a s e  s i z e  o f  
f r e e z e r ,  suppor t  
s t r u c t u r e s  should 
be handy and b a t -  
t e r i e s  t o  be r e -  
chargeab le  ( r e f e r s  
t o  i n s t r u m e n t  
b a t t e r i e s )  

H i g h l y  welcomed 
t h e  system; some 
o f  t h e  problems 
a r e  r e a l  as men- 
t i o n e d  under 
S e c t i o n  8 

YES 

Y ES 

The predecessor;  
t h e  t r a i n i n g  was 
inadequate 

The person r e -  
p laced d i d  n o t  hav 
enough t i m e  t o  
t r a i n  h i s  r e p l a c e -  
ment 

Support  s t r u c t u r e  
a l i g n m e n t  and s i z e  
o f  f r e e z e r  

I v o r y  Coast 
Zaranou 

Jot c l e a r  what 
t h i s  means 

STRONG 

STRONG 

I E A K ,  t o o  s m a l l  

STRONG 

STRONG 

jeems OK; n o t  enough 
t r a i n i n g  f o r  l o c a l  
t e c h n i c i a n s ,  no 
spare p a r t s  and 
i n s u f f i c i e n t  t o o l s  
For l o c a l  r e p a i r  

4ssure i n d e p t h  t r a i n  
i n g  o f  l o c a l  person- 
l e 1  t o  a l l o w  minor  
r e p a i r s  f o l  l o w i n g  
the exper imenta l  
phase 

N/R 

YES 

N/A 

NASA t r a i n e d  t h e  
person f o r  b h r  

N/A 

None 

I v o r y  Coast 
N i o f o u i n  

o t  c l e a r  what 
h i s  means 

STRONG 

STRONG 

EAK. t o o  smal l  

STRONG 

STRONG 

eems OK; n o t  enodgh 
r a i n i n g  f o r  l o c a l  
echn ic ians ,  no spar f  
a r t s  and i n s u f f i -  
i e n t  t o o l s  f o r  
oca1 r e p a i r  

,ssure i n d e p t h  
r a i n i n g  o f  l o c a l  
e rsonne l  t o  
l l o w  minor  r e p a i r s  
o l l o w i n g  e x p e r i -  
i e n t a l  phase 

'roblems a r e  r e a l  

YES 

N/A 

IASA t r a i n e d  t h e  
ierson f o r  6 h r  

wr 

None 
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Quest ions  11.2 t o  15.0 

11.2 Equipment problems which 
a f f e c t  system o p e r a t i o n  

11.3 Opera tor  p r a c t i c e s  which 
i f f e c t e d  system o p e r a t i o n  

11.4 Other, o r  combinat ions 
i f  above 

12.0 Please l i s t  system prob- 
lems which t h e  f o l l o w i n g  p e r -  
sonnel c o r r e c t e d :  

12.1 Operator personnel  

12.2 MOH personnel  

12.3 M i s s i o n  personnel  

12.4 Other,  o r  combinat ions of 
3bove 

13.0 How i s  system r e l i a b i l i t b  
viewed by you i n  regard  t o :  

13.1 Vaccine s to rage 

NOH 
AI0 o r  WHO 

13.2 Icemaking 

HOH 
A I D  o r  WHO 

14 .0  How many h e a l t h  posts i n  
your  c o u n t r y  a r e  w i t h o u t  
e l e c t r i c  i t y ?  

14.1 How many o f  these h e a l t h  
pos ts  c o u l d  use PV-powered 
R / F  systems? 

15.0 00 you ( A I 0  o r  WHO) and/( 
t h e  MOH have funds t o  p rocure  
Pv-powered vacc ine  R / F  system! 

A I D  o r  WHO 
HOH 
____ 

Gambia 
Gunjur 

N/R 

Regular m o n i t o r i n g  
o f  tempera ture  

N/R 

N/R 

N/R 

N/R 

N/R 

Good 
N/R 

Good 
N/R 

25 

25 

NO 
NO 

Gamb i a 
Kaur 

Leaking b a t t e r i e s  
and t h e i r  s t a t e  
o f  low charges 

N/R 

N/R 

Cont inuous a la rm-  
i n g  (March 1983 
and J u l y ,  1984) 

N/R 

Charged t h e  b a t -  
t e r i e s  by p u t t i n g  
o f f  t h e  compressor 
( l o a d  c u r r e n t ) a n d  
l e t t i n g  t h e  a r r a y  
c u r r e n t  charge 
b a t t e r i e s  

N/R 

Good 
N/R 

Good 
N/R 

2 5  

2 5  

NO 
NO 

I v o r y  Coast 
Zaranou 

One s o l a r  panel  
broken 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

Very good 
N/R 

Very good 
N / R  

150 

50 

NO 
N/R 

I v o r y  Coast 
N i  o f  o u i  n 

I am n o t  sure;  
a c o n s u l t a n t  was 
s e n t  t o  diagnose 
t h e  problem; he 
d i d  n o t  r e p a i r  t h e  
t h e  u n i t ,  wh ich  
i s  s t i l l  non- 
f u n c t i o n i n g  

I t i s  f e l t  t h a t  
t h e  c u r r e n t  p rob-  
lem i s  due t o  
o p e r a t o r  e r r o r  

N/R 

Replaced burned 
o u t  fuses  

None 

N/R 

N/R 

Very good 
N/R 

Very good 
N/R 

150 

50 

NO 
N/R  
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Quest ions 16.0 t o  20.0 

16.0 Would you endorse t h e  p r o -  
curement o f  and/or  o r d e r  a d d i -  
t i o n a l  systems? 

Endorse 
Order 

16.1 I f  yes. how many? 

16.2 Over what p e r i o d  o f  t i m e ?  

16.3 I f  no, why n o t ?  

16.4 I f  no because o f  c o s t  
( p r e s e n t  systems c o s t  about 
5000 d o l l a r )  a t  what c o s t  
would a d d i t i o n a l  procurement 
be cons idered? 

17.0 Would t h e  MOH o r d e r  a d d i -  
t i o n a l  systems? 

I f  yes, how many? 

Over what p e r i o d  o f  t i m e ?  

I f  no, why n o t ?  

I f  no because o f  c o s t  (assuming 
systems c o s t  $5000 each), a t  
what c o s t  would procurements be 
cons idered be? 

18.0 Would you o r  t h e  MOH be 
more r e c e p t i v e  t o  o r d e r i n g  t h e s  
systems i f  a manufac turer  would 
t r a i n  a t e c h n i c a l  cadre and/or 
p r o v i d e  a c e n t r a l  s t o r e  o f  
spares i n  t h e  c o u n t r y ?  

l r a i n i  ng 
M a i n t a i n  spares 

If yes, what spares do you 
b e l i e v e  shou ld  be stocked? 

19.0 Are t h e r e  needs f o r  a d d i -  
t i o n a l  e l e c t r i c a l  s e r v i c e s  a t  
r u r a l  h e a l t h  p o s t s ?  

If yes. what t y p e ?  

Area l i g h t i n g  
Exam l i g h t s  
S t e r i  1 i z e r  
Two-way r a d i o  
Other  

If no, why n o t ?  

20.0 Would t h e  i n c l u s i o n  o f  
a d d i t i o n a l  e l e c t r i c a l  s e r v i c e s  
w i t h  t h e  PV-powered vacc ine  
R / F  system make t h e  system 
more a t t r a c t i v e  even though 
these s e r v i c e s  would i n c r e a s e  
system c o s t ?  

Gambia 
Gunjur 

YES 
NO 

N/R 

N/R 

System.cost v e r y  
expensive 

N/R 

NO 

N/A 

N/A 

System c o s t  [ i s ]  
expensive 

N/R 

NO 
NO 

N/A 

YES 

YES 
YES 
YES 
YES 
N/R 

N/A 

YES 

Gambia 
Kaur 

YES 
NO 

N/R 

N/R 

System c o s t  v e r y  
expensive 

N/R 

NO 

N/A 

N/A 

U n i t  c o s t  i s  
v e r y  expensive 

N/R 

NO 
NO 

N/A 

YES 

YES 
YES 
YES 
YES 
N/R 

N/A 

YES 

I v o r y  Coast 
Zaranou 

NO 
N/R 

N/R 

N/R 

Cost and inadequate 
t r a i n i n g  o f  main- 
tenance personne l  

$1 500 

NO 

N/A 

N/A 

c o s t  

$3000, d i f f i c u l t  t o  
de termine w i t h o u t  
a s k i n g  t h e  m i n i s t e r  

YES 
YES 

U n f a m i l i a r  w i t h  
t e c h n i c a l  s p e c i f  i - 
c a t i o n s  

N/R 

YES 
YES 
YES 
NO 
N/R 

E x c e l l e n t  te lephone 
system 

YES 

I v o r y  Coast 
N i o f o u i n  

NO 
N/R 

N/R 

N/R 

Cost and inadequate 
t r a i n i n g  o f  main- 
tenance personne l  

$1500 

NO 

N/A 

N/A 

cos t  

$3000, d i f f i c u l t  t o  
de termine w i t h o u t  
a s k i n g  t h e  m i n i s t e r  

YES 
YES 

Unfami l i a r  w i t h  
t e c h n i c a l  s p e c i f i -  
c a t i o n s  

N/R 

YES 
YES 
YES 
NO 
N/R 

E x c e l l e n t  t e l e -  
phone system 

YES 
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Quest ions  21.0 t o  21.7 

21.1 How t h e  f i e l d  t e s t  
3 r o j e c t  was managed: 

21.2 System performance: 

21.3 System des ign :  

21.4 User t r a i n i n g :  

21.5 System manuals: 

21.6 Opera t iona l  suppor t :  

21.7 Other:  

21.0 What comnents do you 
m d / o r  t h e  MOH have regard ing  

- 

Gambi a 
Gunjur 

GOOD 

GOO0 

GOOD 

H i g h l y  inadequate 

H e l p f u l  

GOOD, except  no 
spares f o r  thermo- 
graphs, r e c o r d i n g  
pens, 1 . 3 5 .  6-, and 
9-V b a t t e r i e s ;  i n -  
adequate spares 
where p r o v i d e d  

N/R 

Gambia 
Kaur 

GOOD 

GOOD 

GOOD 

H i g h l y  inadequate  

H e l p f u l  

GOOD, except  no 
spares f o r  thermo- 
graphs, r e c o r d i n g  
pens, 1.35-, 6- and 
9-V b a t t e r i e s ;  i n -  
adequate spares 
where p r o v i d e d  

N/R 

50 

I v o r y  Coast 
Zaranou 

I n s u f f i c i e n t  super-  
v i s i o n  by c e n t r a l  
€ P I ;  no h e l p  f r o m  
US/AID; no CDC p e r -  
sonnel  a t  I v o r y  Coast 
when r e f r i g e r a t o r  
a r r i v e d ;  i n s u f f i c i e n t  
o r  u n a p p r o p r i a t e -  
( E n g l i s h )  c o n t a c t  
w i t h  NASA 

System does n o t  p e r -  
form; when i t  d i d ,  
i t  was e x c e l l e n t  

EXCELLENT 

Gross ly  inadequate 

Useless;  a l l  i n  
E n g l i s h  

Was n o n e x i s t e n t ;  
s low response; p e r -  
sonnel  c o u l d  n o t  
p e r f o r m  

I v o r y  Coast 
N i o f o u i n  

I n s u f f i c i e n t  super-  
v i s i o n  by c e n t r a l  
E P I ;  no h e l p  f r o m  
J S / A I D ;  no CDC per -  
sonnel a t  I v o r y  Coast 
dhen r e f r i g e r a t o r  a r -  
r i v e d ;  i n s u f f i c i e n t  
3r i n a p p r o p r i a t e  
( E n g l i s h )  c o n t a c t  
d i t h  NASA 

System does n o t  p e r -  
form; when i t  d i d .  
i t  was e x c e l l e n t  

EXCELLENT 

Gross ly  inadequate 

Useless;  a l l  i n  
E n g l i s h  

das n o n e x i s t e n t ;  
s low response; p e r -  
sonnel c o u l d  n o t  
Der  f orm 

N/R 



Zimbabwe, Peru, Morocco, and Zaire 

Quest ions 1 .0  t o  4.3.7 

1.0 Have you had an o p p o r t u n i t y  
t o  f o l l o w  t h e  progress  o f  t h e  
p h o t o v o l t a i c  (PV)-powered r e f r i g -  
e r a t o r / f  reezer?  

1.1 Approx imate ly  how many t imes 
d i d  you o r  your  s t a f f  v i s i t  t h e  
s i t e  s i n c e  t h e  system was 
i n s t a l l e d ?  

2.0 Have N a t i o n a l  l e v e l  r e p r e -  
s e n t a t i v e s  f rom t h e  MOH I n u -  
n i z a t i o n  Program f o l l o w e d  t h e  
f i e l d  t e s t ?  

3.0 Does t h e  MOH have an e s t a b -  
l i s h e d  program f o r  vacc ine  p r e -  
s e r v a t i o n  i n  r u r a l  ( e l e c t r i c i t y -  
l e s s )  a reas? 

3.1 I f  yes, p lease d e s c r i b e  t h e  
program, t y p e  o f  equipment used 
f o r  vacc ine  s to rage and annual 
c o s t  p e r  s i t e :  

4.0 Have vaccines been r o u t i n e l y  
s t o r e d  i n  t h e  PV-powered R / f ?  

I f  no, why n o t ?  

I f  yes, 

1.1 Approx imate ly  what per -  
centage o f  t h e  t i m e ?  

4.2 Approx imate ly  how o f t e n  
a r e  vaccines d e l i v e r e d ?  

4.3 Please i n d i c a t e ,  by t y p e  
o f  vacc ine ,  approx imate ly  how 
many v a c c i n a t i o n s  a r e  adminis 
t e r e d  p e r  week: 

4.3.1 D P l  
4.3.2 P o l i o  
4.3.3 Measles 
4.3.4 BCG 
4.3.5 TT 
4.3.6 MR 
4.3.7 Others 

Zimbabwe 
Chiota-Dr.  Sang 

M i n i s t r y  o f  Hea l th -  
P r o v i n c i a l )  

YES 

20 t imes 

YES 

YES 

erosene r e f r i g e r a -  
o r s  a t  most r u r a l  
e a l t h  Centers, 
i s i t e d  month ly  by 
t a f f  f rom c e n t r a l  
eve1 t o  r e s t o c k  
i t h  vaccines; o u t -  
each c l i n i c s  h e l d  
i o n t h l y  by s t a f f  
rom r u r a l  h e a l t h  
e n t e r ;  approximate 
nnual  c o s t  p e r  
i t e  i s  ( R H C )  $150 
kerosene o n l y )  

YES 

N/A 

100 percent 

Weekly 

10 
10 
8 

10 
20 
N/R 
N/R 

Zimbabwe 
h io ta -Mr .  Mzezewa 

( M i n i s t r y  o f  
Energy) 

YES 

1 t imes 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R* 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 

Peru 
Pucara 

YES 

. very  week 
9/82) 

YES 

YES 

)oes n o t  
:now 
rhether Mot 
ias an 
!stab1 i shec 
irogram 

YES 

N/A 

80 
bercent 

.very  3 
ionths 

1 2  
12 

8 
8 
6 

N/R 
\ n t i -  
tabies,  
rvery  6 
nonths 

Morocco 
Bouaboute 

YES 

mnce a month 
u r i n g  one 
e a r  

N/R 

N/R 

N/R 

YES 

N/A 

0 t o  100 
e r c e n t  

Weekly 

N/R 
N/R 
N/R 
N/R 
N/R 

N/R 
. .- 

 ai r e a  
Kionzo 

YES 

N/S  

N / S  

N / S  

Cerosene-fueled 
V F  p r e v i o u s l y  
ised a t  s i t e  

YES 

N/A 

J n t i l  R/f exper -  
ienced a problem 
i b o u t  1-1/2 years 
I f  t e r  i n s t a  1 1 a t  i on 

N/S 

N/S 
N/S 
N/S 
N /S  
N/S 
N/S 
N/S 

a A  n a r r a t i v e  r e p o r t  was r e c e i v e d .  The a u t h o r  has e x t r a c t e d  i n f o r m a t i o n  f rom t h a t  r e p o r t  t o  complete a q u e s t i o n n a i r e  
f o r  t h e  b e n e f i t  o f  t h i s  r e p o r t .  The response N / S  i n d i c a t e s  n o t  s t a t e d .  
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Peru 
Pucara 

6.4 NO.  p lease e x p l a i n  

Quest ions  5.0 t o  6.4 

5.0 Does your  s i t e  have an 
ou t reach program? 

I f  yes,  

5.1 Approx imate ly  how l a r g e  
an area  i s  a d m i n i s t e r e d ?  

5.2 Approx imate ly  how la rge  
a p o p u l a t i o n  i s  admin is te red? 

5.3 Approx imate ly  how many c o l d  
packs a r e  f r o z e n  each week? 

6.0 Has t h e  PV-powered R/F  system 
a l lowed immuniza t ion  serv ices  t o  
be o f f e r e d  on a r o u t i n e  bas is?  

6.1 I f  yes, has immunizat ion 
coverage increased? 

6.2 I f  no, p lease e x p l a i n  
why i m n u n i z a t i o n  has n o t  been 
o f f e r e d  on a r o u t i n e  bas is :  

As a consequence o f  o f f e r i n g  
i m n u n i z a t i o n  s e r v i c e s  r o u t i n e l y ,  
has t h e  comnunity consu l ted  on o r  
demanded o t h e r  h e a l t h  s e r v i c e s ?  

6.3 Yes, p lease e x p l a i n  

Zimbabwe 
Chiota-Dr.  Sang 

P r o v i n c i a l )  
M i n i s t r y  o f  H e a l t h -  

ES. r u n  by m o b i l e  
l i n i c  f r o m  
larouden H o s p i t a l  
m a u s e  t o o  few 
t a f f  a t  Ch io ta  
: u r a l  H o s p i t a l  

1000 km2 

50 000 

6 

YES 

YES 

N/A 

YES. people i n  r e -  
mote v i l l a g e s  have 
asked f o r  imnuniza- 
t i o n  s e r v i c e s  i n  
t h e i r  areas 

N/A 

Zimbabwe 
i io ta -Mr .  Mzezewa 
( M i n i s t r y  o f  

Energy) 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

YES 

1 0  n o t  
.now 

Io n o t  
:now 

9 

YES 

YES. i t  
has 

increased 

N/A 

YES, sincc 
t h e y  know 
about t h i !  
s e r v i c e ,  
t h e y  ask 
about b i  ri 
c o n t r o l ,  
g rowth  
develop- 
ment; t h e  
knowledge 
has 
inc reased 

N/A 

lorocco 
iuaboute 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

Zai r e a  
Kionzo 

YES 

u r r o u n d i  ng 
i 1 lages  

N / S  

N / S  

YES 

0, o n l y  a l l o w e d  
x i s t i n g  program 
o be o f f e r e d  

N/A 

N / S  

N/S 

aA n a r r a t i v e  r e p o r t  was rece ived.  The a u t h o r  has e x t r a c t e d  i n f o r m a t i o n  f r o m  t h a t  r e p o r t  t o  complete a 
The response N / S  i n d i c a t e s  n o t  s t a t e d .  q u e s t i o n n a i r e  f o r  t h e  b e n e f i t  o f  t h i s  r e p o r t .  
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Q u e s t i o n s  7.0 t o  8.2.3 

.O  How d i d  t h e  l o c a l  comnunity 
w e i v e  ( o r  p e r c e i v e )  t h e  i n s t a l -  
a t i o n  and/or  use o f  t h e  system? 

. 1  Accepted w i t h o u t  comnents 
ir Droblems 

l.2 Problem(s) accept ing ,  
i lease e x p l a i n  

1.3 Do n o t  know 

1.0 Please i n d i c a t e  what you 
l i e u  as t h e  sys tem's  s t r o n g  
ir weak p o i n t s ;  STRONG/W€AK. 
i l e a s e  e x p l a i n  

1.1 P h o t o v o l t a i c  power system: 

1.1.1 PV modules s t r u c t u r e  and 
: a b l i n g  

3.1.2 PV system c o n t r o l s  

3.1.3 B a t t e r i e s  

3.1.4 PV system i n s t r u m e n t a t i o n  

3.1.5 lhermograph 

9.2 R e f r i g e r a t o r / f r e e z e r :  

8.2.1 Design 

8.2.2 S ize ,  t o o  smal l  o r  
t o o  l a r g e  

8.2.3 F r o s t / i c e  removal 

Zimbabwe 
Chiota-Dr.  Sang 

: M i n i s t r y  o f  Hea l th -  
P r o v i n c i a l )  

: n t h u s i a s t i c  t h a t  
iomething was be ing  
lone f o r  t h e i r  
ienef i t 

N/A 

N/A 

STRONG. t r o u b l e  
f r e e  

STRONG 

STRONG, t r o u b l e -  
f r e e  s e r v i c e  

S lRONG 

WEAK, stopped work- 
i n g  2 months a f t e r  
i n s t a l l a t i o n  

STRONG, compact 

STRONG 

STRONG, easy t o  do 

Zimbabwe 
:hiota-Mr.  Hzezewa 

( M i n i s t r y  o f  
Energy) 

N/R 

N/R 

N/R 

SlRONG. no prob-  
lems have been 
Exper ienced so 
Far w i t h  these 
:omponents 

STRONG, no prob-  
1 ems 

STRONG, no prob-  
1 ems 

N/R 

NEAK. broke down 
s e v e r a l  t imes;  t h f  
f r i d g e  thermograpt 
had t o  be replacec 
by a thermometer; 
ambient thermo- 
graph n o t  w o r k i n g ;  
s e v e r a l  breakdown! 

SlRONG, d e s i r e d  
tempera tures  
a t t a i n e d  

N/R 

N/R 

Peru 
Pucara 

eople accepted i t  
nd t h e y  f e e l  proui  
h a t  i n  t h e i r  town 
here i s  a s o l a r  
nergy r e f  r i g e r -  
t o r ;  t h e y  admi r e  
he techno logy  and 
he way i t  gener- 
tes e l e c t r i c i t y  
nd t h e r e  i s  t r u s t  
n t h e  vacc ine  

N/A 

N/A 

STRONG 

Sl RONG 

EAK. d i s a p p o i n t -  
d; we,have asked 
o r  spares b e f o r e  

STRONG 

TRONG, b l u e  and 
ed pens r e f i l l s  
r e  r e q u i r e d  

,TRONG, f o r  i t s  
ise and mode i s  
Idequate 

00 Large 

N/R 

Morocco 
Bouaboute 

k c e p t e d  
r i t h o u t  
:omnent o r  
woblems 

N/A 

N/A 

jlRONG. t h e  
reg ion  i s  v e r y  
dindy and t h e r e  
das no problem 
d t h  PV modules 
s t r u c t u r e s  and 
:onnect ions 

S lRONG.  no 
j e f e c t s  

STRONG. even the  
system works 
d i t h  5 b a t t e r i e s  
i t ' s  g o i n g  w e l l  

dEAK, n o t  accu- 
r a t e  

dEAK. many p r o -  
blems e s p e c i a l l q  
d i t h  t h e  c l o c k  
systems; a l l  o f  
t h e  thermograph! 
a re  o u t  o f  work 
now 

STRONG, good 
i n s u l a t i o n  and 
good des ign  

N/R 

WEAK 

ii r e a  
i o n z o  

YES 

N/A 

N / A  

N/S 

N/S 

N/S 

N/S 

N/S 

h i n k s  
v e r l y  
omplex 

00 l a r g e  

N / S  
- 

a A  n a r r a t i v e  r e p o r t  was r e c e i v e d .  The a u t h o r  has e x t r a c t e d  i n f o r m a t i o n  f rom t h a t  r e p o r t  t o  complete a q u e s t i o n n a i r e  
f o r  t h e  b e n e f i t  of  t h i s  r e p o r t .  The response N/S i n d i c a t e s  n o t  s t a t e d .  
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Quest ions 8.3 t o  10.0 

The b a t t e r i e s  
i n s t a l l a t i o n :  
d i f f i c u l t  t o  t e s t  
t h e  b a t t e r i e s  
u i t h o u t  d i s c o n -  
n e c t i n g  them; 
t h e  p l u g  o f  t h e  
r e f r i g e r a t o r  i s  
d e f e c t i v e ;  i t  
causes t h e  c u t  
o f  c u r r e n t  

M o d i f y  t h e  t y p e  
o f  p l u g ;  m o d i f y  
t h e  des ign  o f  
t h e  b a t t e r i e s  
i n s t a l l a t i o n ;  f o r  
example, have them 
i n s t a l l e d  i n  a row 
s l i d e  movable back 
and o f f  on wheels; 
m o d i f y  t h e  thermo- 
graphs ( i n s t a l l  
o t h e r  more r e l i a b l i  
thermographs 

~ 

. 3  A b i l i t y  t o  s t o r e  non-EPI 
e d i c a t i o n s  and/or vaccines 
e.g., r a b i e s  and v e t e r i n a r y  
a c c i n e s ) :  

. 4  System c o s t :  
lease e x p l a i n  any o t h e r  
t r o n g  o r  weak p o i n t s  you 
ay have observed. 

. 5  What would you do t o  
mprove t h e  system? 

.O How do you v iew MOH's 
,eac t ion  t o  PV-powered 
'acc ine  R / F  systems? 
,re t h e  problems r e a l  o r  
le rce ived? 

0.0 Are t h e  peop le  who were 
. ra ined i n  R / F  system o p e r a t i  
ind use by t h e  i n s t a l l a t i o n  
.earn s t i l l  a t  t h e  h e a l t h  pos t  

. f  n o t ,  were t h e  replacements 
: ra ined i n  R / F  o p e r a t i o n  and 
rse? 

: f  yes,  who t r a i n e d  them? 

[ f  no, why were t h e y  n o t  
: ra ined? 

aA n a r r a t i v e  r e p o r t  was received 
f o r  t h e  b e n e f i t  o f  t h i s  reDor t  

Zimbabwe 
Chiota-Or.  Sang 

( M i n i s t r y  o f  H e a l t h -  
P r o v i n c i a l  ) 

Only EPI vaccines 
s t o r e d  

St rong p o i n t  i s  n o t  
hav ing  t o  r e l y  on 
P a n a f f i n s  f u e l ;  i t  
runs  i t s e l f  and has 
c o s t  n o t h i n g  

More r e l i a b l e  
thermograph 

Problems o f  r e p a i r s  
a r e  r e a l  

YES 

N/A 

N/A 

N/A 

Zimbabwe 
i io ta -Mr .  Hzezewa 
( M i n i s t r y  o f  

Energy) 

N/R 

N/R 

I t a  a c q u i s i t i o n  
{stem shou ld  be 
> r e  r o b u s t  and 
e l i a b l e  t o  enable 
o l l e c t i o n  o f  data 
D r  mean ing fu l  
ystem e v a l u a t i o n  

N/R 

YES 

N/A 

N/A 

N/A 

1 

Peru 
Pucara 

STRONG, f o r  t h e  
iecessary  space 
there  i s  enough 
room 

The i n s o l o m e t e r :  
d i t h  t h e  r a i n  
d a t e r  i t  has 
3 x i d i z e d  and i t  
i s  n o t  w o r k i n g  

P r o t e c t  i t  w i t h  
a fence so 
s t r a n g e r s  can- 
n o t  mishandle 
i t ; o u r  c e n t e r  
i s  n o t  fenced 
i n  e n t i r e l y  

There i s  some 
concern about 
i t s  f u n c t i o n -  
i n g .  though 
i t  looks  l i k e  
i t s  maintenance 
( b a t t e r i e s )  a r e  
expensive and 
i t  l o o k s  bad 
because t h e r e  
a r e  no spare 
b a t t e r i e s  

YES 

N/A 

The c h i e f  d o c t o  

N/A 

Horocco 
Bouaboute 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

[ a i  rea  
( ionzo 

N/S 

N/S 

N/S 

N/S 

YES 

N / A  

N/A 

N/A 

~- 

The a u t h o r  has e x t r a c t e d  i n f o r m a t i o n  f rom t h a t  r e p o r t  t o  complete a q u e s t i o n n a i r e  
The resDonse N/S i n d i c a t e s  n o t  s t a t e d .  
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Quest ions 11.0 t o  12.4 

1.0 Please s u m a r i z e  oper- 
t i n g  problems w i t h  the  sys- 
em under t h e  f o l l o w i n g  
a tegor ies  : 

1.1 Ins t rumen ta t i on  problems 
h i c h  d i d  n o t  a f f e c t  system 
p e r a t i o n  

1.2 Equipment problems which 
- i d  a f f e c t  system opera t i on  

1.3 Operator  p r a c t i c e s  
'h ich  a f f e c t e d  system 
o e r a t  i on 

1.4 Other, o r  combinations 
sf above 

2.0 Please l i s t  system 
lroblems which t h e  f o l l o w -  
ng personnel co r rec ted :  

2.1 Operator personnel 

2.2 MOH personnel 

2.3 M iss ion  personnel 

2.4 Other, o r  combinations 
I f  above 

Zimbabwe 
Chiota-Dr. Sang 

( M i n i s t r y  o f  Heal th-  
P r o v i n c i a l )  

Thermograph f a i l -  
ure;  blown fuse 
r e s u l t e d  i n  con- 
t i nuous  alarm; had 
t o  be repai red;  t h e  
ambient temperature 
reco rde r  ceased t o  
f u n c t i o n  s h o r t l y  
a f t e r  i t  was 
s t a r t e d  

None 

Other r e f r i g e r a t o r  
t he  rmometers we r e  
p laced i n  t h e  
f r e e z e r  t o  record 
temperatures 

None 

Covered ( a i r  t r a n s -  
f e r )  ho les  as d i r -  
ected when tempera- 
t u r e  f e l l  t o o  low 

Co l l ec ted  t h e  ambi- 
en t  temperature r e -  
co rde r  and gave i t  
t o  M I E U  f o r  r e p a i r /  
replacement; i t  was 
never repa i red /  
rep laced 

None 

M i n i s t r y  o f  [unread- 
a b l e ]  sent people 
t o  p lace  fuse a t  
i n s t i g a t i o n  o f  MOH 

Zimbabwe 
:biota-Hr. Mzezewa 

( M i n i s t r y  of  
Energy) 

rhermog raph, 
j o la r ime te r  n o t  
dorking 

None 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

Peru 
Pucara 

le d i d  n o t  f i n d  
InY 

The cab le  t h a t  
:eeds t h e  r e f r i g -  
? r a t o r  d isconnect  
j i d  n o t  work, bu t  
l ou  can connect 
it again and i t  
dorks 

I t s  ope ra t i on  i s  
i u tomat i c ,  t he  
Dperator f a i l s  by 
no t  t a k i n g  the  
reading a t  t he  
opportune t ime  

N/R 

N/R 

None 

N/R 

N/R 

Morocco 
Bouaboute 

roblems w i t h  
he rmog r a  ph s 

he r e f r i g e r -  
t o r  power 
I1 ug 

N/R 

N/R 

N/R 

id jus ted  the  
- reezer  tem- 
)e ra tu re  and 
-e f  r i g e r a t o r  
tempeature; 
:hanged t h e  
-egu 1 a t o r  
Ind a larm 
I a t t e r i  es ; 
:hanged t h e  
Fuse 

N/R 

N/R 

Za i rea  
Kionzo 

N/S 

) Apparent l o s s  o f  
e f r i g e r a n t  r e s u l t e d  
n system shutdown; 
) l a t e r  problem 

r i t h  compressor 
l e c t r o n i c  module 
lr system vo l t< rge  
,egulator  r e s u l t e d  
n system be ing  
ut o f  s e r v i c e  

N/S 

N /S 

N i s  

N/S 

.oca1 r e f r i g e r a t i o n  I 
technican rep laced 
j l l e g e d  l o s t  r e f r i g -  i 
? ran t  

'A n a r r a t i v e  r e p o r t  was received.  The author  has ext racted i n f o r m a t i o n  f rom t h a t  r e p o r t  t o  complete a ques t i onna i re  f o r  t he  
b e n e f i t  o f  t h i s  repo r t .  The response N/S i n d i c a t e s  not s ta ted .  
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Quest ions  13.0 t o  17.0 

13.0 How i s  system r e l i a b i l i t y  
t iewed by you i n  regard  t o :  

13.1 Vaccine s to rage 

qOH 
!ID o r  WHO 

13.2 Icemaking 

YOH 
4 I D  o r  WHO 

14.0 How many h e a l t h  posts i n  
vour c o u n t r y  a r e  w i thout  
e l  ec t r i  c i t y ?  

14.1 How many o f  these 
h e a l t h  p o s t s  c o u l d  use 
PV-powered R / F  systems? 

15.0 Do you ( A I D  o r  WHO) and/or  
t h e  MOH have funds t o  p rocure  
PV-powered vacc ine  R / F  systems? 

R I D  o r  WHO 
MOH 

16 .0  Would your  Miss ion  endorse 
t h e  procurement o f  and/or o r d e r  
a d d i t i o n a l  systems? 

Endorse 

Order 

16.1 I f  yes,  how many? 

16.2 Over what p e r i o d  o f  t i m e ?  

16.3 I f  no, why n o t ?  

16.4 I f  no because o f  cos t  
( p r e s e n t  systems c o s t  about 
$5000 each) a t  what cost  would 
a d d i t i o n a l  procurement be con-  
s i d e r e d ?  

1 7 . 0  Would t h e  MOH order 
a d d i t i o n a l  systems? 

I f  yes,  how many? 

Over what p e r i o d  o f  t ime? 

I f  no, what n o t ?  

I f  no because o f  c o s t  (assuming 
systems c o s t  $5000 each), a t  
what c o s t  would procurements 
be cons idered? 
____ __ 

Zimbabwe 
Chiota-Or.  Sang 

: M i n i s t r y  o f  Hea l th -  
P r o v i n c i a l  ) 

Very Good 
N / R  

Very Good 
N / R  

N / R  

N / R  

N / R  
N O  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N O  

N / A  

N / A  

Lack o f  funds 

P o s s i b l y  $2000 

Zimbabwe 
i io ta -Mr .  Hzezewa 
( M i n i s t r y  o f  

Energy) 

N / R  
N / R  

N / R  
N / R  

N / R  

N / R  

N / R  
N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

Peru 
Pucara 

Very Good 
N / R  

Very Good 
N / R  

Many 

Many 

3 .  we do n o t  knoh 
N / R  

YES 

YES 

c c o r d i n g  t o  t h e  
a n i t a r y  c e n t e r s  

Immedia te ly  

t s  c o s t  i s  t o o  
i g h  f o r  o u r  
conomy 

$4000 

YES 

Do n o t  know 

A f t e r  6 months 

N / A  

$4000 

lorocco 
iuaboute 

N / R  
N / R  

N / R  
N / R  

N / R  

N / R  

N / R  
N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

N / R  

a A  n a r r a t i v e  r e p o r t  was r e c e i v e d .  The a u t h o r  has e x t r a c t e d  i n f o r m a t i o n  f rom t h a t  r e p o r t  t o  complete a 
q u e s t i o n n a i r e  f o r  t h e  b e n e f i t  o f  t h i s  r e p o r t .  The response N / S  i n d i c a t e s  n o t  s t a t e d .  

56 

Zai  r e a  
Kionzo 

N / S  
_-- 

N / S  

N / S  

N / S  

N / S  
- .- 

lnc l  e a r  
'esponsi 

N / S  

N / S  

N / S  

N / S  

N / S  

N / S  

N / S  

N / S  

N / S  

N / S  



Questions 18.0 t o  21.5 

18.0 Would your  m iss ion  o r  t h e  
MOH be more r e c e p t i v e  t o  o rde r -  
i n g  these  systems i f  a manufac- 
t u r e r  would t r a i n  a t e c h n i c a l  
cadre and/or  p rov ide  a c e n t r a l  
s t o r e  o f  spares i n  t h e  coun t ry?  

T r a i n i n g  

M a i n t a i n  spares 

If yes, what spares do you 
b e l i e v e  should be s tocked? 

19.0 Are t h e r e  needs f o r  
a d d i t i o n a l  e l e c t r i c a l  se rv i ces  
a t  r u r a l  h e a l t h  pos ts?  

I f  yes, what type? 

Area l i g h t i n g  
Exam l i g h t s  
S t e r i  1 i z e r  
Two-way r a d i o  
Other  

I f  no, why n o t ?  

20.0 Would t h e  i n c l u s i o n  o f  
a d d i t i o n a l  e l e c t r i c a l  se rv i ces  
w i t h  t h e  PV-powered vacc ine R/F 
system make t h e  systems more 
a t t r a c t i v e  even though these 
se rv i ces  would i nc rease  t h e  
c o s t ?  

21.0 What comments do you 
and/or t h e  MOH have rega rd ing  

21.1 How t h e  f i e l d  t e s t  p r o j e c t  
was managed: 

21.2 System performance: 

21.3 System design: 

21.4 User t r a i n i n g :  

21.5 System manuals: 

Zimbabwe 
Chiota-Or. Sang 

[ M i n i s t r y  o f  Heal th-  
p r o v i n c i a l  ) 

YES 

YES 

:uses and p o s s i b l y  
) a t  t e r i  es  

YES 

N/R 
YES 
YES 
YES 
N/R 

N/A 

NO 

AOH-fair ly w e l l  
nanaged, b u t  I 
x l i e v e  an e x t r a  
v i s i t  f rom NASA/ 
Lewis o r  S o l a r  
Power Corp. 
x r s o n n e l  would 
l ave  been welcomed 

YOH considers t h i s  
t o  have been excel -  
1 e n t  

YOH considers t h i s  
t o  be e x c e l l e n t  

YOH- I  b e l i e v e  t h i s  
nlas n o t  as good as 
as i t  should have 
been 

MOH-GOO0 

Zimbabwe 
h iota-Mr.  Mzezewi 

( M i n i s t r y  o f  
Energy) 

N/R 

N/R 

N/R 

YES 

YES 
Y ES 
YES 
N/R 

a t e r  pumping f r o r  
e l l s / b o r e  ho les  

N/A 

YES 

N/R 

GOOD 

GOOD 

a t h e r  t o o  h u r r i e i  

OK 

Peru 
Pucara 

YES 

YES 

110-A h r  
b a t t e r i e s  

YES 

YES 
N/R 
YES 
N/R 
N/R 

N/A 

YES 

l i t h  a good 
ead i n g t i  me 

le t hough t  
here was 

lo re  e l e c t r i c -  
t y  generated 
han needed 

o r  o u r  cen te r ,  
it i s  adequate 

here was good 
. r a i n i n g  f o r  
.he c h i e f  d o c t o r  
Ind h i s  deputy 

hey a r e  ve ry  
l e a r  f o r  t h e  

)pe ra to r ,  b u t  
.hey do n o t  say 
i n y t h i n g  about 
low t o  f i x  them 

Morocco 
,ouaboutt 

N/R 

N/R 

N/R 

N/R 

N/R 
N/R 
N/R 
N/R 
N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

a A  n a r r a t i v e  r e p o r t  was rece ived .  

bAu tho r ' s  i n t e r p r e t a t i o n  o f  remarks. 

The au tho r  has ex t rac ted  i n f o r m a t i o n  f rom t h a t  r e p o r t  t o  complete a 
q u e s t i o n n a i r e  f o r  t h e  b e n e f i t  o f  t h i s  r e p o r t .  The response N/S i n d i c a t e s  n o t  s ta ted .  

Zai  rea  
Kionzo 

b 
YES 

YESb 

N / S  

YES 

YES 
YES 
YES 
YES 
N/S 

N/A 

pparen t l y ,  as 
here a re  a t  
east  n i n e  
t h e r  systems 
n Za i re  
rhich a l s o  
ave l i g h t s  

N/S  

N/S 
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Quest ions 21.6 t o  21.7 Zimbabwe 
h io ta -Mr .  Mzezewa 

( M i n i s t r y  o f  
Energy) 

21 .b O p e r a t i o n a l  suppor t :  

Peru 
Pucara 

21.7 Other:  

Zimbabwe 
Chiota-Or. Sang 

( M i n i s t r y  o f  H e a l t h -  
P r o v i n c i a l )  

MOH - POOR 

T h i s  i s  a remark- 
a b l y  e f f i c i e n t  R/F  
and t h e  o n l y  ma jor  
problem was a blown 
fuse, wh ich  would 
have been r e p a i r e d  
w i t h i n  hours b u t  
was n o t  f i x e d  f o r  
t o  t h e  " t r a i n e d "  
persons l a c k  o f  
t r a i n i n g  

N/R We d i d  n o t  have 

N/R The q u e s t i o n -  
n a i r e  was 
adequate, b u t  
above o u r  heads 
i n  some areas 

I 

Mo r o c  c o Z a i r e  

cormnunicat i o n  
between A I D  
m i s s i o n  and 
NASA 

aA n a r r a t i v e  r e p o r t  was rece ived.  The a u t h o r  has e x t r a c t e d  i n f o r m a t i o n  f r o m  t h a t  r e p o r t  t o  complete a 
q u e s t i o n n a i r e  f o r  t h e  b e n e f i t  o f  t h i s  r e p o r t .  The response N/S i n d i c a t e s  n o t  s t a t e d .  



Tha i land ,  Honduras, Jordan, and Mal i  

Quest ions 1 .0  t o  4.3.7 

1.0 Have you had an o p p o r t u n i t y  
t o  f o l l o w  t h e  progress  of t h e  
p h o t o v o l t a i c  (PV)-powered 
r e f  r i  g e r a t o r / f  r e e z e r ?  

1.1 Approx imate ly  how many 
t imes d i d  you o r  your  s t a f f  
v i s i t  t h e  s i t e  s i n c e  t h e  
system was i n s t a l l e d ?  

2.0 Have N a t i o n a l  l e v e l  r e p r e -  
s e n t a t i v e s  f r o m  t h e  MOH I n u -  
n i z a t i o n  Program f o l l o w e d  t h e  
f i e l d  t e s t ?  

3.0 Does t h e  MOH have an es tab-  
l i s h e d  program f o r  vacc ine  
p r e s e r v a t i o n  i n  r u r a l  ( e l e c -  
t r i c i t y l e s s )  a reas? 

3.1 I f  yes. p lease d e s c r i b e  t h e  
program, t y p e  o f  equipment used 
f o r  vacc ine  s to rage and annual 
c o s t  p e r  s i t e :  

4.0 Have vacc 
t i n e l y  s t o r e d  
PV-powered R /  

nes been rou-  
i n  t h e  
? 

I f  no, why n o t ?  

I f  yes, 

4.1 Approx imate ly  what p e r -  
centage o f  t h e  t ime? 

4.2 Approx imate ly  how o f t e n  
are  vacc ines  d e l i v e r e d ?  

4.3 Please i n d i c a t e ,  by t y p e  
o f  vacc ine ,  approx imate ly  
how many v a c c i n a t i o n s  are  
admin is te red  p e r  week: 

4.3.1 DP1 
4.3.2 P o l i o  
4.3.3 Measles 
4.3.4 BCG 
4.3.5 T T  
4.3.6 MR 
4.3.7 Others 

T h a i l a n d  
lambon Tha Thonc 

YES 

Once 

YES 

YES 

k f  r i g e r a t o r s  
it p r o v i n c i a l  
ind d i s t r i c t  
l e v e l s  and most 
if subd i s t r i c t  
i e a l t h  center ;  
: o l d  boxes 
i r e  used when 
i n u n i z a t i o n  
i s  o u t  a t  
r i  1 lage  l e v e l  

YES 

N/A 

One week 

Every week 

20 
20 
10 
20 
20 
N/R 
20 - D 1  

Honduras 
Guaimaca 

YES 

One t i m e  

YES 

N/R 

hey u t i l i z e  
erosene 
owered r e -  
r i g e r a t o r s ,  
t o  1 2  cu. 

t, m o s t l y  
l e c t r o l  ux ; 
ach r e f r i g -  
r a t o r  c o s t s  
pproximatelg 
400 

YES 

N/A 

100 p e r c e n t  

Month ly  

100 
100 

20 
40 
1 5  
0 

N/R 

Jordan -A I D  
A1 A r i e d  

YES 

JS/AID-twi ce 
10H-15 

YES 

YES 

10H s t o r e s  vac- 
: ine  i n  c e n t e r s  
dhere e l e c t r i c i t y  
i s  a v a i l a b l e ;  a 
r a c c i n a t i o n  team 
takes t h e  vacc ine  
i n  c o l d  s to rage 
ioxes and v i s i t s  
: l i n i c s  p e r i o d i -  
: a l l y  f o r  v a c c i n a -  
t i o n  purposes; 
ipprox imate  c o s t  
i e r  s i t e  i s  $1500 
I n n u a l l y  

YES 

N/A 

100 percent  

h c e  every  2 
deeks, depending 
i n  need 

15 
15 

5 
N/R 

10 
N/R 
N/R 

Jordan-MOH 
A1 A r i e d  

YES 

l o r e  t h a n  12 
t imes 

YES 

YES 

le have f o r  a l l  
i reas i n  Jordan 
in e s t a b l i s h e d  
.P I  s i n c e  1978; 
n a l l  a reas  i n  

lordan we have 
!1 e c t r i c  i t y  , 
ind s o  we have 
i e r e  good e l e c -  
. r i c a l  c o l d  
: h a i n  system 

YES 

N / A  

100 percent  

Month ly  

20 
20 
10 

N/R 
12 

N / R  
N/R 

M a l i  
Iue 1 e s s ebou g o ii 

YES 

20 

YES 

YES 

K G  v a c c i n a t i o n  
)rogram - 1 
jess ion  p e r  
nonth; use o f  
i e t r o l  r e f  r i g e r -  
I t o r s  be long-  
ing t o  p r i v a t e  
I n d i  v i d u a l  s 
:when p o s s i b l e )  - 
l u i t e  v a r i a b l e ,  
I f t e n  w i t h o u t  
: o s t  t o  t h e  MOH 

YES 

N/A 

100 p e r c e n t  

Ince q u a r t e r l y  

50 
50 

100 
20 

N/R 
N/R 

I 5  - A n t i - r a b i e s  
10 - Yel low f e v e r  

.. -- 
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Questions 5.0 to 7.1 

-~ 

5.0 Does your site have an 
outreach program? 

If yes, 

5.1 Approximately how large 
an area is administered? 

5.2 Approximately how large a 
population is administered? 

5.3 Approximately how many 
cold packs are frozen each 
week? 

6.0 Has the PV-powered R / F  
system allowed immunization 
services to be offered on 
on a routine basis? 

6.1 I f  yes, has immunization 
coverage increased? 

- 

6.2 If no, please explain why 
immunization has not been 
offered on a routine basis: 

As a consequence of offer- 
ing immunization services 
routinely, has the community 
consulted on or demanded 
other health services? 

6.3 Yes, please explain 

Mali 
Ouelessebougou 

YES 

8-km radius 

35 000 

2 

YES 

YES 

N/A 

YES, adminis- 
tration of  
nioaquine and 
other kinds of 
vaccinations 

N/A 

YES 

__ 

6.4 No, please explain 

7.0 How did the local com- 
munity receive (or perceive) 
the installation and/or use 
of the system. 

7.1 Accepted without comnents 
or problems 

I 

Thailand Honduras Jordan-AI D 
Tambon Tha Thong Guaimaca I A1 Aried I 

YES, the corn- 
munity wants to 
use solar cell 
to generate 
electric light 
during delivery 
by night 

Jordan-MOH 
A1 Aried 

YES, because 
o f  increased 
vaccine 
availability, 
a desire 
for well 
baby clinics 
has been 

5019 

7 oacks/week 

YES 

-~ - 

YES 

There were no 
problems, but 
it is viewed 
as a novelty 
and has 
been visited 
by teachers, 
students and 
various local 
residents 
-~ 

YES, it has 
increased 

N/A 

10 769 

12 

YES 

YES. because 
more vaccine 
can be stored 
with increased 
reliability 

N/A 

6000 

4 

YES 

YES 

N/A 

YES, the 
communi ty 
is demanding 
establishing 
a hospital 
in the area 

YES 

YES 

200 km2 

2000 

N/R 

YES 

YES 

N/A 

N/A 

NO 

YES 
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Quest ions 7.2 t o  8.3 

N/A 

N/A 

7.2 Problem(s) accept ing ,  
p l e a s e  e x p l a i n  

7.3 Do n o t  know 

8.0 Please i n d i c a t e  what you 
v iew as t h e  sys tem's  s t r o n g  
o r  weak p o i n t s ;  STRONG/WEAK, 
p l e a s e  e x p l a i n  

8.1 P h o t o v o l t a i c  power system: 

8.1.1 PV modules s t r u c t u r e  and 
c a b l i n g  

N/A 

N/A 

8.1.2 P V  system c o n t r o l s  

8.1.3 B a t t e r i e s  

STRONG 

N/R 

WEAK, b a t t e r i e s  
ought t o  be 
added 

WEAK, a r r a y  
ampere c u r r e n t  
no ran, b u t  
have a l r e a d y  
changed 

WEAK, graph 
i n d i c a t e d  tem- 
p e r a t u r e  h i g h e r  
t h a n  t h e  f a c t  

8.1.4 PV system i n s t r u m e n t a t i o n  

STRONG, c a b l e  
i s  p r o t e c t e d ,  
t h e  PV 
screens a r e  
waterproo f  
and v e r y  hard  

N/R 

STRONG, no 
maintenance 
necessary,  
b u t  t h e  com- 
par tment  i s  
so s m a l l  t h a t  
any k i n d  o f  
a c t i o n  w i t h  
b a t t e r i e s  i s  
d i f f i c u l t  

STRONG, 
read ings  a r e  
exac t ,  b u t  
i n s t r u m e n t  
c o n t r o l s  a r e  
hard t o  g e t  
t o ,  making 
them hard  t o  
read 

WEAK, t h e  
thermograph 
d i d  n o t  
r o t a t e  
c o m p l e t e l y  

8.1.5 Thermograph 

WEAK, door  
h o l d e r  damages 

WEAK,  t o o  smal l  
f r e e z e r  

WEAK, f r o s t / i c e  
must always be 
removed 

STRONG, t h e r e  
i s  enough space 
f o r  s t o r i n g  

8.2 R e f r i g e r a t o r / f r e e z e r :  

8.2.1 Design STRONG, easy 
s to rage,  b u t  
a l o t  o f  
wasted space; 
i t  needs an 
a d d i t i o n a l  
s h e l f  

STRONG 

STRONG 

Not u s i n g  i t  
f o r  t h i s  

8.2.2 S ize ,  t o o  smal l  o r  
t o o  l a r g e  

8.2.3 f r o s t / i c e  removal 

8.3 A b i l i t y  t o  s t o r e  non-EP1 
med ica t ions  and/or vaccines 
( e . g . ,  r a b i e s  and v e t e r i n a r y  
v a c c i n e s ) :  

Thai land  Honduras 
Tarnbon Tha Thong Guaimaca 

Jo rdan-AI 
A1 Ariec 

N/A 

N/A 

STRONG 

STRONG 

STRONG 

STRONG 

'EAK,  has 
een o u t  ( 

r d e r  s i n (  
n s t a l l e d  

STRONG 

STRONG 

WEAK 

STRONG 

Jordan-MOH 
A1 A r i e d  

N/A 

N/A 

STRONG 

STRONG 

STRONG 

STRONG 

WEAK 

GOOD 

Normal, 
adequate 

S l R O N G  

GOOD 

N/A 

N/A 

M a l i  

STRONG, improve 
connect ions 
between panel  
and r e f r i g e r a -  
t o r  ( t h e  con- 
n e c t i n g  suppor t  
i s  v e r y  f r a g i l e )  

WEAK 

dEAK. i n s t a l l a -  
t i o n  b a t t e r y  
c a p a c i t y  weak 
f o r  p e r i o d s  w i t h  
m b i e n t  tempera- 
t u r e s  of  35 t o  
45 "C 

S l R O N G ,  b u t  o f t e n  
t h e  i n t e g r a t o r s  
a re  b locked;  thpse 
nus t  be improved 

STRONG. v e r y  
good - never 
any problems 

S l R O N G .  improve 
connect ing  sup- 
p o r t s  w i t h  v e r y  
r e s  i s t en t mate r i a 1 

S I R O N G ,  f r e e z e r  
t o o  smal l  i 

S l K O N G  1 

S l R O N G ,  p roduc ts  ' 
f o r  v e t e r i n a r y  
use I 

1 
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Thai  l and  
Tambon Tha Thong 

Charger does n o t  
work p r o p e r l y  

I Quest ions 8 . 4  t o  11.1 

8 . 4  Please e x p l a i n  any o the r  
s t rong  o r  weak p o i n t s  you may 
have observed. 

8 . 5  What would you do t o  
improve t h e  system? 

9.0 How do you view MOH's 
r e a c t i o n  t o  PV-powered vaccine 
R / F  systems? Are t h e  
problems r e a l  o r  perce ived? 

10.0 Are t h e  people who were 
t r a i n e d  i n  R / F  system operat ion 
and use by t h e  i n s t a l l a t i o n  
team s t i l l  a t  t h e  h e a l t h  post? 

I f  n o t ,  were t h e  replacements 
t r a i n e d  i n  R / F  o p e r a t i o n  and 
use? 

I f  yes, who t r a i n e d  them? 

I f  no, why were they  no t  
t r a i n e d ?  

11.0 Please summarize operat ing 
problems w i t h  t h e  system under 
the  f o l l o w i n g  ca tegor ies :  

11 .1  Ins t rumen ta t i on  problems 
d i d  no1 a f f e c t  system 
opera t i on .  

S o l a r  module 
ought t o  be a t  
l e a s t  7 modules 
t o  increase 
c a p a c i t y  o f  
a s s i m i l a t i n g  
photoenergy 

MOH i s  s a t i s f i e d  
w i t h  t h e  system; 
problems a re  
r e a l  

YES 

N/A 

M r .  Somchai 
lur iyagom, who 
works m a i n t e -  
nance a t  
eng inee r ing  
c e n t e r  111 

N/A 

2 t imes on 
"number i n d i  - 
c a t o r "  a re  n o t  
i n  the  same 
l i n e .  d i f f i c u l t  
t o  read 

Honduras 
Guaimaca 

he b lack  
,creens 
i n n e r  com- 

iar tment  
overs)  which 
ove r  t h e  
.ef r i g e r a t o r  
rhen i t  i s  
ipened r e s t  
in ve ry  weak 
,uppor ts  
i h i ch  have 
i roken 

) Increase 
he b a t t e r y  

, torage 
,pace t o  make 
tccess t o  
hem eas ie r ,  

I )  s t reng then  
he suppor ts  
o r  t h e  
ompa r tmen t  
overs; 3 )  
i dd i  t i o n a l  
f a r i a b l e  l e v e  
,helves t o  
ake advan- 
ages t o  
,pace, and 4 )  
mprove l o c -  
i t i o n  o f  
nstrument 
o n t r o l s  

Iroblems a r e  
.eal ,  b u t  HOH 
ias been ve ry  
i leased w i t h  
.he system 

YES 

N/A 

N/A 

N/A 

le fec ts  i n  
.he thermo 
i raph ca rd  

Jordan-AID 
A1 A r i e d  

None 

None 

Good and w e l l  
accepted 

YES 

N/A 

N/A 

N/A 

l h e  automat ic  
thermograph 
has been o u t  
o f  o r d e r  
s i n c e  
i n s t a l  1 ed 

a l h e  ques t i onna i re  repor ted here was the  MOH vers ion.  which d i d  n o t  c o n t a i n  t h i  

Jordan-MOH 
A1 A r i e d  

N/R 

B e t t e r  
obs e r v a  - 
t i o n  f o r  
t he  rmo - 
graph 

N/R 

YES 

N/A 

N/A 

N / A  

T hermo- 
graph 
i n d i c a t o r  
c h a r t s  a r e  
o u t  o f  
charge 
soon a f t e r  
i n s t a l  l a -  
t i o n  o f  t h f  
r e f  r i g e r a t c  

ques t i on .  

. .  . . 

M a l i  
Ouelessebougou 

The system deserves 
t o  have many more 
panels  and b a t t e r i e s  
f o r  use i n  h o t  
c o u n t r i e s  (ambient 
temperatures f rom 
40 t o  50 "C)  

Add panels  and 
b a t t e r i e s ,  en la rge  
t h e  b a t t e r y  
spaces, improve 
t h e  q u a l i t y  o f  t h e  
e l e c t r o n i c  c i r -  
c u i t s  and a v o i d  
t o o  many e l e c -  
t r o n i c  c i r c u i t s  
and t o o  many w i res  

N / A ~  

YES 

N/A 

J im  Martz ,  (NASA) 
A lbousse in i  l s s a  
Maiga ( L E S O )  

N/A 

l h e  i n t e g r a t o r s  
f r e q u e n t l y  b locked 



Quest ions 11.2 t o  15.0 

11.2 Equipment problems wh ich  
a f f e c t  system o p e r a t i o n  

11.3 Opera tor  p r a c t i c e s  
dh ich  a f f e c t e d  system 
Dpera t ion  

11.4 Other,  o r  combinat ions 
3 f  above 

12.0 Please l i s t  system 
Jroblems which t h e  f o l l o w -  
i n g  personne l  c o r r e c t e d :  

12.1 Opera tor  personnel  

12.2 HOH personnel  

12.3 M i s s i o n  personne l  

12.4 Other,  o r  combinat ions 
D f  above 

13.0 How i s  system r e l i a b i l i t y  
viewed by you i n  regard  t o :  

13:l Vaccine s t o r a g e  

YOH 
410 o r  WHO 

13.2 Icemaking 

YOH 
\ID o r  WHO 

14.0 How many h e a l t h  pos ts  i n  
your c o u n t r y  a r e  w i t h o u t  
e l e c t r i c i t y ?  

14.1 How many o f  these 
h e a l t h  pos ts  c o u l d  use 
PV-powered R / F  systems? 

15.0 00 you (AID o r  WHO) and/o 
the MOH have funds t o  p rocure  
PV-powered vacc ine  R / F  
5 ys tems ? 

\ID o r  WHO 

YOH 

T h a i l a n d  
Tambon Tha Thong 

B a t t e r i e s  ought 
t o  be o u t s i d e  
t h e  r e f  r i g e r -  
a t o r ;  i t  i s  
e a s i e r  t o  main- 
t a i n ;  condens- 
i n g  u n i t  should 
be more proper -  
l y  v e n t i l a t e d  

There i s  no 
problem 

N/R 

N/R 

N/R 

No t i m e  t o  see 
t h e  system work 
on a r o u t i n e  
b a s i s  

N/R 

Good 
Good 

F a i r  
F a i r  

Oneb, t h e r e  i s  
o n l y  one h e a l t h  
c e n t e r  i n  t h i s  
d i s t r i c t  

lb 

NO 

NO 

Honduras 
Guaimaca 

f e c t s  i n  
e thermo- 
a t ;  con- 
n s o r  f a n  
I rks  con- 
nuous 1 y 

None 

None 

None 

f e c t s  i n  
e thermo- 
a t  c a r d  

None 

None 

e r y  Good 
e r y  Good 

' e r y  Good 
e r y  Good 

qb 

qb 

1, n o t  c u r -  
n t l y  b u t  
s i nves ted  
e r  $250 OC 

c o l d  c h a i  
u ipment 

NO 

Jordan-AI D 
A1 A r i e d  

None 

None 

None 

None 

None 

None 

None 

Very Good 
Very Good 

Very Good 
Very Good 

2b 

NO 

NO 

Jordan-MOH 
A1 A r i e d  

NO 

NO 

N/R 

None 

None 

N/R 

The rmo- 

w i t h o u t  
e f f e c t  

graph 

Very Good 
N/R 

N/R 
N/R 

N / R ~  

b None 

N/R 

N/R 

bAn e r r o r  i n  t h e  way t h e  q u e s t i o n  was worded i n  t h e  q u e s t i o n n a i r e  sent  t o  S o l a v o l t  systen 
answers r e g a r d i n g  o n l y  t h e  l o c a l  a rea  o r  d i s t r i c t .  

M a l i  
Ouelessebougou 

uses, temporary 
i lockage o f  v e n t i -  
a t o r ,  e l e c t r o n i c  
iodule on com- 
i r e s s o r  and 
l a t t e r y  weakness 
s t o r e d  energy) 

N/R 

N/R 

l e a n i n g  o f  
iodules 

N/R 

N/R 

N/R 

Very Good 
N/R 

Very Good 
N/R 

8 

8 

N/R 

NO 

i t e s  produced 
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Ouest ions 16.0 t o  18.0 

16.0 Would your  Miss ion  endorse 
the procurement o f  and/or o r d e r  
t d d i t i o n a l  systems? 

lndorse  

l r d e r  

16.1 I f  yes. how many? 

16.2 Over what p e r i o d  o f  t i m e ?  

16.3 I f  no, why n o t ?  

1 6 . 4  I f  no because o f  c o s t  
( p r e s e n t  systems cos t  about 
$5000 each) a t  what c o s t  would 
a d d i t i o n a l  procurement be con-  
s i d e r e d ?  

17.0 Would t h e  MOH order 
a d d i t i o n a l  systems? 

I f  yes,  how many? 

Over what p e r i o d  o f  t ime? 

I f  no, why n o t ?  

I f  no because o f  cost  (assuming 
systems c o s t  $5000 each), a t  
what c o s t  would procurements 
be cons idered? 

18.0 Would your  miss ion  o r  t h e  
MOH be more r e c e p t i v e  t o  o r d e r -  
i n g  these systems i f  a manufac- 
t u r e r  would t r a i n  a t e c h n i c a l  
cadre and/or p r o v i d e  a c e n t r a l  
s t o r e  o f  spares i n  the c o u n t r y ?  

T r a i  n i  ng 
M a i n t a i n  spares 

I f  yes,  what spares do you 
b e l i e v e  should be stocked? 

Thai  l a n d  
ambon Tha Thoni 

NO 

NO 

N/A 

N / A  

Lt i s  A I D ' S  
, o l i c y  n o t  t o  
;upport  equ ip -  
nent purchase 
)n a l a r g e  
scale 

N/R 

NO 

N / A  

N/A 

They do n o t  see 
i t  as c o s t -  
e f f e c t i v e ;  r u r a  
areas ( a t  sub- 
d i s t r i c t  l e v e l )  
d i l l  a l l  be 
e l e c t r i f i e d  i n  
t h e  n e x t  few 
years ;  e l e c t r i c  
r e f r i g e r a t i o n  i 
more acceptab le  

N/R 

NO 
N/R 

N/R 

Honduras 
Gua i mac a 

YES 
N/R 

?pends on 
I H  needs; 
?rhaps 200 

N/R 

N/R 

N/R 

ES, w i t h  
m o r  
unding 

N/R 

N/R 

N/R 

N/R 

YES 
YES 

N/R 

Jordan-AID 
A1 A r i e d  

YES 
N/R 

2 

Sext year  

N/R 

N/R 

NO 

N/A 

N/A 

Jordan i s  
c a r r y i n g  o u t  
a r u r a l  e l e c -  
t r i  f i c a t i o n  
program wh ic l  
d i l l  cover  
t h e  whole 
Kingdom 
s h o r t l y  

N/R 

NO 
NO 

N/A 

irdan-MOH 
r l  A r i e d  

N / A ~  

N / A ~  

N / A ~  

N / A ~  

N / A ~  

N / A ~  

YES 

20 

ver 1 
ear 

N/R 

N/R 

N/R 
N/R 

N/R 

~ 

Ha l  i 
Ouelessebougou 

NO 

N/A 

N/A 

. .  nanc ia  
) rob1 ems 

$1 000 

YES 
YES 

Fuses, e l e c t r o n i  
compressor 
modules, b a t l e r y  
r e g u l a t o r s .  
b a t t e r i s .  panels 
-~ 

a l h e  q u e s t i o n n a i r e  repor ted  here was t h e  MOH v e r s i o n ,  which d i d  n o t  c o n t a i n  t h i s  q u e s t i o n .  



Quest ions 19.0 t o  21.5 

19.0 Are therepneeds f o r  a d d i -  
t i o n a l  e l e c t r i c a l  s e r v i c e s  a t  
r u r a l  h e a l t h  p o s t s ?  

If yes. what t y p e ?  

Area l i g h t i n g  
Exam l i g h t s  
S t e r i  1 i zer  
Two-way r a d i o  
Other  

I f  no, why n o t ?  

20.0 Would t h e  i n c l u s i o n  o f  
a d d i t i o n a l  e l e c t r i c a l  s e r v i c e s  
w i t h  t h e  PV-powered vacc ine  R /  
system make t h e  systems more 
a t t r a c t i v e  even though these 
s e r v i c e s  would i n c r e a s e  t h e  
c o s t ?  

21.0 What comnents do you and/ 
t h e  MOH have r e g a r d i n g  t h e  
f o l l o w i n g  i t e m s ?  Please be 
s p e c i f i c  and d e t a i l e d .  

21.1 How t h e  f i e l d  t e s t  p r o j e c  
was managed: 

21.2 System performance: 

22.3 System des ign :  

21.4 User t r a i n i n g :  

21.5 System manuals: 

Thai land  
imbon Tha Thong 

YES 

YES 
YES 
YES 
YES 

il and w a t e r -  
Imp 

N/A 

NO 

N/R 

j a t i  s f a c t o r y  

S a t i s f a c t o r y  

GOOD 

GOOD 

Honduras 
Guaimaca 

YES 

YES 
YES 
YES 
YES 
N/R 

N/A 

NO 

N/R 

IOH and mis 
i o n  v e r y  

i leased w i t t  
ystem p e r -  
ormance 

l e s i g n  i s  
rood. b u t  
o u l d  be 
mproved by 
n c o r p o r a t  i r 
he recommer 
l a t i o n s  madc 
i r e v i o u s  1 y 

.ons idered 1 
ie adequate 

a s i l y  undei 
,toad, good 
r a n s l a t i o n  

i s e f u l  abovc 
111 f o r  t h e  
o g i c a l  sys 
em employe( 
o r  c o r r e c t  
ng  e r r o r s  

Jordan-AID 
A1 A r i e d  

YES 

YES 
YES 
YES 
YES 
N/R 

N/A 

NO 

N/R 

The system 
i s  good and 
serves i t s  
purpose 

OK 

OK 

OK 

lordan-MO 
A1 A r i e d  

YES 

YES 
YES 
YES 
N/R 
N/R 

N/A 

NO 

3Y 
)hys ic  i a n  

N/R 

N/R 

N/R 

N/R  

M a l i  
Ouelessebougou i 

YES 
YES 
YES 
YES 
N/R 

N/A 

N/R 

The f r i d g e  was 
g i v e n  by NASA 
and t h e  main- 
tenance was done 
by LESO t h r o u g h  
A I D  (RE) 

We have t o  f i n d  a 
s o l u t i o n  t o  t h e  
problem o f  h o t  
season, p r i n -  
c i p a l l y  t o  add a 
panel  and a 
b a t t e r y  

GOOD, we have t o  
work on t h e  i m p e r -  
v iousness o f  t h e  
system - ( a v o i d  
heat  t r a n s f e r  d u r  
i n g  t h e  h o t  sea 
son),  t h e  door has 
t o  be main ta ined 
when t h e  user  p u t  
something i n  

Was w e l l  done; 
t h e  man i n  charge 
was sometimes very  
busy, s o  he f o r g L  
o r  missed some 
data  I 

I 
V t R Y  POOR, has l o  ' 
be i n  French, and I 
has t o  have t h e  ' 
e l e c t r i c a l  c o n -  
n e c t o r  docuvenl5 
and p o s s i b l y  t h e  
e l e c t r o n i c  c i r -  
c u i t s  o f  a l l  t h e  
system I 
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Quest ions  21.6 t o  22.0 I 

OH i s  con- 
erned about 
b t a i n i n g  
pare p a r t s  
f t h e  s y s -  
em, i f  t h e y  
hou ld  need 
hem 

NO 

21.6 O p e r a t i o n a l  support: r 
M i s s i o n  a 
MOH would 
l i k e  t o  h 
t h e  t h e r n  
graph r e -  
p a i r e d ;  a 
p r e s e n t ,  
t ti e rmome t 
a r e  p u t  i 
each comr 
ment o f  F 
powered I 
c i n e  R/F  
r e a d i n g  i 
t a k e n  onc 
every  dah 
t h e  t h e m  
graph g i \  
t h e  chanc 
i n  temper 
t u r e  f o r  
whole dal  

NO 

I 

I 

22.0 Has anyone on your s t a f f  
conducted any l i f e - c y c l e  cost  
comparisons o f  PV-powered vac 
c i n e  R/F systems and a l t e r r i a -  
t i v e  vacc ine  s to rage methods? 

I f  yes,  what were the  o t h e r  
s t o r a g e  methods and what were  
your  c o n c l u s i o n s ?  L _. 

T h a i l a n d  
Tambon Tha Tho 

Not  v e r y  good 

N/R 

NO 

N/R 

Honduras 
Guaimaca 

l t i s f a c t o r y .  
it would 
i v e  p r e f e r -  
?d d i r e c t  
m n u n i c a t i o n  
i t h e r  t h a n  
s i n g  th rough 
he miss ion ,  
i s s i o n  con- 

Jordan-A 
A1 A r i e  

N o  suppor 
has been 
r e c e i v e d  
a f t e r  t h e  
P.V.R. wa 
i n s t a l l e d  

N/R 1 N/R 

lordan-MOH 
A1 A r i e d  

N/R 

N/R 

NO 

N/R 

M a l i  
Ouelessebougou 

D s u p p o r t  t o  t h e  
D e r a t o r  

he f r i d g e  seemed 
o be OK, a few 
rrangernents have 
o be done and a 
o t  o f  spares have 
o be d e l i v e r e d ,  
i k e  fuses ,  e l e c -  
r o n i c  module, 
ompressor con- 
r o l l e r  

NO 

N/R 
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TABLE 1.  - NASA LEWIS PV-POWERED VACCINE REFRIGERATOR FIELD-TEST SUMMARY 

L a t i n  AmericalCaribbean 

CDC) Peru 
Pucara a248/b525 
14 Oct. 82 SPC/AB 

(CUL) Columbia 
Bocas Del Palo 284/63U 
11 Sep. 82 SPC/AB 

( A I D )  Doniinican Republic 
Las Tablas 2841’525 
28 Aug. 82 SPClAB 

( A I D )  Guateniala 
T ie r ra  Blanca 
7 Oct. 82 

(AID) Honduras 
Guainiaca 
12 Jan. 84 

(AID) H a i t i  
Anse-A-Veau 
2 Sep. 82 

Schepiiioea 
30 Sep. 82 

Comuna Cobos 
23 Sep. 82 

( A I D )  Guyana 

( A I D )  Ecuador 

248/63D 
SPC/AB 

20014?0 
S V I I M  

284/630 
SPC/AB 

284/630 
S P C / A B  

2 84 1630 
S P C I A B  

( A I U )  S t .  Vincent a the Grenadine! 
1. New Sandy Bay 2OU/420 
2. Canouan 1601 31 5 
1. 18 Jan. 84 1. SVI/M 
2. 25 Jan. 84 2. SVl/PP 

~~ 

A f r i ca  

COC) Gambia 
1. Kaur 320/630 
2. Gunjur 320/630 
2 7  Jan. 83 SPL/AB 

1. Niofouin 3551630 
2. Zaranou 355/630 
5 Feb. 83 SPCIAB 

(CDL) Ivory Coast 

(AID) Ivory Coast 
Menee 2801315 
25 Feb. 84 SVIlPP 

(AID) Burkina Faso 
Orodara 2001315 
21  Feb. 84 SVIIPP 

( A I D )  L i b e r i a  
Suehn 390 I630 
12 Oct. 84 SPC/AB 

(AID) Zaire 
Kionzo 355/b525 
11 Feb. 83 SPCIAB 

(AID) Zimbabwe 
Chiota 284/630 
15 Feb. 83 SPC/AB 

( A I D )  Mal i  
Ouelessebougou 2001315 
14 FEb. 84 SVI/PP 

Near East 

(AID) Jordan 
A1 Aried 160/420 
28 June 84 SVI/M 

(AID) Tunisia 
1. Es-Smirat (S i l iana)  2401315 
2. B i r  Amatria 2401420 
1. 3 Feb. 84 1. SVI/PP 
2. 6 Feb. 84 2. SVI/M 

(AID) Morocco 
Bouaboute 35SP525 
28 Oct. 83 SPC/AE 

LEGEND: 

hs ia  

(CDC) Maldives 
Kuluduffushi 2R4/ 
6 May 87 S P C /  

(LUC) Ind ia  
Bhoorbaral 35s/ 
19 Oct. b l  5PL/ 

__- 
(AID) Indonesia 

1. Libung bulany 3LU/ 
L .  Batujaya 5 L O /  
16 Apr. 82 SPC/ 

(AID) Thailand 
Tambon Tha Thong L O O /  
2 Nov. 83 SVI/ 

AID U.S. Aqency f o r  Internat ional  Development. 
CDC U.S. Centers f o r  Disease Control 
AB Adler-Barbour 
M Marvel 
PP Polar Products 
SPC Solar Power Corp. 
S V 1  Solavolt Internat ional  

a Array peak watts (Wp)/battery ampere-hours (A-hr) 
b One ba t te ry  damaged o r  l o s t  i n  t r a n s i t  

Modu 1 es  Batteries 

SPC: LG12-351, 35.5 Wp SPC: Delco 2000, 105 A-hr 
S V I :  MSP43E40, 40 Wp S V I :  Delco 2000, 105 A-hr 
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TABLE 11. - QUESTIONNAIRE DISTRIBUTION AND RESPONSE SYSTEM 

[ T o t a l  s i t e s  quer ied ,  29; t o t a l  s i t e s  r e p l y i n g ,  20; t o t a l  
ques t i onna i res  sent,  46; t o t a l  r e p l i e s ,  22.1 

Loca t ion  

So lar  Power Corp. systems 
I n d i a  
Indonesia/Cibungbulong 
Indones ia /Batu jaya  
Mald ive  I s l a n d s  
Dominican Republ ic 
H a i t i  
Guyana 
Gua tema 1 a 
Gambia/Gunj u r  
Garnbi a/Kaur 
I v o r y  Coast/Zaranou 
I v o r y  Coast /N io fou in  
Zimbabwe 
Peru 
Morocco 
L i b e r i a  
Columbia 
Ecuador 
Z a i r e  

S o l a v o l t  I n t e r n a t i o n a l  systems 
Tha i land 
Hondurus 
Jordan 
M a l i  
S t .  V incent  
Canouan 
I v o r y  Coast/Menee 
Burk ina  Fasso 
Tuni sia/Es-Smi r a t  
T u n i s i a / B i r  Amama 

Number o f  ques t i onna i res  sent 
Number o f  ques t i onna i res  receivec 

A I D ,  CDC/WHO 

Sent 

28 

Received 

13  

Sent 

18 

MOH 

Received 

9 

A I D  forwarded cop ies  o f  t h e  q u e s t i o n n a i r e  t o  t h e  M i n i s t r y  o f  a 

Energy and t o  t h e  P r o v i n c i a l  Hea l th  O f f i c e r  i n  t h e  M i n i s t r y  o f  
Hea l th ,  bo th  o f  which r e p l i e d .  

o f f i c i a l .  

i n f o r m a t i o n  f rom t h a t  r e p o r t  t o  complete a q u e s t i o n n a i r e  f o r  t h e  
b e n e f i t  o f  t h i s  r e p o r t .  

bCDC copy o f  q u e s t i o n n a i r e  completed by M i n i s t r y  o f  Hea l th  

A n a r r a t i v e  r e p o r t  was rece ived.  The a u t h o r  has e x t r a c t e d  C 

d J o i n t l y  completed by A I D  and MOH o f f i c i a l s .  
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TABLE 111. - RESPONSES TO QUESTION 16.0 

Country (respondent) 

I n d i a  (WHO) 

Indonesia ( A I D )  

Mald ive I s lands  (WHO) 

Dominican Republic ( A I D )  

H a i t i  (MOH) 

Guyana ( A I D )  

b 
Guatemala (MOH) 

Gambia ( A I O )  

I v o r y  Coast ( I n s t i t u t e  
o f  Hygiene) 

Zimbabwe 

Peru (MOH) 
b 

Morocco ( M i n i s t r y  o f  
Energy 

Za i re  (AID)' 

Thai land ( A I 0  and MOH) 

Honduras ( A I D )  

Jordan ( A I D )  

.. __ 

ndorse 
urchase? 

NO 

NO 

NO 

eeds 
u r t h e r  
n a l  y s i s  

YESa 

YES 

NO 

YES 

NO 

N/R 

YES 

N/R 

Jnclear 
"esponse 

NO 

YES 

YES 

N/A 
~~ 

r d e r  
stems? 

N/R 

NO 

N/R 

eds 
r t h e r  
a l y s i s  

N / A ~  

s ( i f  
,eject 
inding 
a i l a b l f  

NO 

NO 

N/R 

N/R 

YES 

N/R 

N/S 

NO 

N/R 

N/R 

N/A 

f "Yes, 
ow many? 

N/R 

N/A 

N/R 

leeds 
u r t h e r  
m a l  y s i s  

10 

)p t o  30, 
probably 
lo re  

N/A 

N/R 

N/R 

N/R 

k c o r d i n g  
to  (needs 
3 f )  t he  
hea l th  
centers 

N/R 

N/S 

N/A 

Depends o 
MOH's 
needs; 
perhaps 
200 

2 

N/A 
~ 

i ver  what 
le r iod  o f  

t ime? 

N/R 

N/A 

N/R 

k e d s  
' u r t h e r  
i n a l  y s i  s 

\s soon as 
)oss ib le  

1 year 

N/A 

N/R 

N/R 

N/R 

Imned i a t  1) 

N/R 

N/S 

N/A 

N/R 

Next year 

N/A 
~~~ _ _ ~  

If " N o , "  why no t?  

High c o s t  

00 many opera t i ona l  
roblems and too  
xpens i ve 

00 expensive; h i g h  
a t t e r y  replacement 
os t ;  unproven 
e l i a b i l i t y  

e r i ous  economic 
roblems i n  coun t ry  

t i s  a quest ion 
If funds 

N/A 

) Current  budget 
loes n o t  i nc lude  
unds f o r  PV-R/F; 
i i g h  cost ,  b) MOH 
i s ing  kerosene R / F ' s  
i h ich  cos t  between 
,600 t o  $1200 each 

iystem cos t  very 
bxpensive 

:ost  and inadequate 
. ra in ing  o f  main- 
.enance personnel 

N/R 

!t c o s t  i s  t o o  h igh  
' o r  ou r  economy 

N/R 

N/S 

It i s  A I D ' S  p o l i c y  
no t  t o  support 
equipment purchase 
on a l a rge  scale 

N/R 

N/R 

N/A 

: "No" because o f  
i s t ,  a t  what c o s t  would 
i rchase be considered? 

$1 500/system 

Unknown 

- 

$1 SOO/system 

Does n o t  know 

N/R 

N/A 

No more than 
J1200/unit 

N/R 

$1 SOO/system 

N/R 

$4000/system 

N/R 

N/S 

N/R 

N/R 

N/R 

N/A 

aOnly the MOH responded from H a i t i .  

bThe MOH completed the  questionnaire designed f o r  A I D  response. 

'No s p e c i f i c  comments on t h i s  subject  i n  l e t t e r  r e p o r t .  

d lhe  quest ionnai re reported here was the HOH vers ion,  which d i d  n o t  con ta in  t h i s  quest ion.  

lhe MOH quest ionnai re was worded s l i g h t l y  d i f f e r e n t  from the  AID/COC ques t ion -  
n a i r e .  Th is  quest ion I n  the MOH quest ionnai re was worded "would Y O U  approve the  procurement O f  a d d i t i o n a l  Systems?" 

N/S i nd i ca tes  n o t  s ta ted .  



TABLE I V .  - RESPONSES T O  QUESTION 11.0 

4 

~ 

Country (respondent) 

i d i a  (WHO) 

idonesia (AID) 

i l d i v e  Is lands  (WHO) 

m i n i c a n  Republic (AID! 

l i t i  (MOH) 

iydna ( A I D )  

b iatemala (MOH) 

jmbia (AIU) 

t o r y  Coast ( I n s t i t u t e  
o f  Hygiene) 

imbabwe 

b 
3 r u  (MOH) 

i r o c c o  ( M i n i s t r y  o f  
Energy 

l i r e  (AID)' 

i a i l a n d  (AID) 

induras (AID) 

i r d a n  (AID) 

3rdan (MOH) 

a l i  (MOH) 
- 

MOH 
o r d e r  

systems? 

NO 

NO 

NO 

N/R 

NOa 

YES and 
NO; Yes i f  
f o r e i g n  
exchange 
ava i  lab1  e 

Maybe 

NO 

NO 

NO 

YES 

N/R 

N/S 

NO 

YES 
( w i t h  
donor 
fund ing)  

NO 

YES 

NO 

f "Yes ,  'I 
ow many? 

N/A  

N/A 

N /A  

N /R  

N / R  

o r  a l l  
l e c t r i c i t !  
e f  i c i e n t  
e a l t h  
en ters  

N/R 

N / R  

N/A 

N /A  

oes n o t  
now 

N/R 

N / S  

N / A  

N /R  

N / A  

20 

N / A  

__ 
v e r  what 
e r i o d  o f  

t ime? 
- -~ 

N/A 

N/A  

N/A 

N/R 

N/R 

3 t o  5 
years 

N/R 

N/R 

N/A 

N/A 

f t e r  6 
onths 

N/R 

N/S 

N/A 

N/R 

N/A  

v e r  1 yea 

N/A 

I f  "No." why no t?  

High c o s t  

Too many opera t iona l  
problems and t o o  
expensive 

C o s t l y  and u n r e l i a b l e  

N/R  

I t  i s  a ques t ion  o f  
funds 

Lack o f  f o r e i g n  
exchange 

N/R 

System c o s t  very  
expensive 

cost 

Lack o f  funds 

N/A 

N/R 

N / S  

They (MOH) do n o t  see 
P V - R / F  as being cos t  
e f f e c t i v e ;  r u r a l  
areas ( a t  s u b d i s t r i c t  
l e v e l )  w i l l  be e l e c -  
t r i f i e d  i n  t h e  n e x t  
few years;  e l e c t r i c  
r e f r i g e r a t i o n  i s  more 
acceptable 

N/R 

Jordon i s  c a r r y i n g  
o u t  a r u r a l  e lec-  
t r i f i c a t i o n  program 
which w i l l  cover 
t h e  whole kingdom 
s h o r t  1 y 

N/R 

F i n a n c i a l  problems 

F "No" because o f  
1st .  a t  what cos t  would 
i rchase be considered? 

$1 5OO/systern 

Unknown 

$1 5ClO/system 

N/R 

1000/system i f  p o s s i b l e  

N/R 

1 more  than $1 ZOO/uni t 

N/R 

3000/system - d i f f i c u l t  

;king t h e  m i p i s t e r  

i s s i b l y  $2000/svstem 

determine d i t h o u t  

N/R 

N/S 

N/R 

N/R 

N/R 

N/R 

$1000/system 
~- 

aOnly t h e  MOH responded from H a i t i .  

b l h e  MOH completed t h e  quest ionnai re designed f o r  A I D  response. 

'No s p e c i f i c  comments on t h i s  s u b j e c t  i n  l e t t e r  repor t .  

l h e  MOH quest ionnaire was worded s l i g h t l y  d i f f e r e n t  than t h e  A I O / C D C  
ques t ionna i re .  This ques t ion  i n  t h e  MOH ques t ionna i re  was worded " W i l l  t h e  MOH o r d e r  a d d i t i o n a l  s y s t m s ' "  
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