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L ACTION DECISIONS APPROVED BY MISSION OR AJDlW OFFICE DIRECTOR 

&ion(s) Rsquimd 

Recomtnenda t i ons  and Act ions 

USAID should continue i t s  involvement i n  t h i s  
p ro j ec t  through t he  completion o f  a t  l eas t  t h e  
f i r s t  s i x  mini-hydro s i t e s  since the bene f i t s  
f a r  outweigh the  marginal 'cost necessary f o r  
completion. The two remain ing s i t e s  cur rent  1 y 
being planned should be reviewed by the  Thai 
government. While i t  i s  u n l i k e l y  t h a t  t h e i r  
f i n a n c i a l  o r  economic ra tes  o f  r e t u rn  a re  
acceptable, they are marginal l y  f i n a n c i a l l y  
v iab le  given t he  cond i t ions o f  t h e  USAID loans 
and they may meet soc i a l  and p o l i t i c a l  ob jec t ives 
which are  important t o  t he  Thai government. 

Action: USAID w i l l  de tern ine the ac tua l  number 
o f  subprojects t o  be f u l l y  funded. 

The present system used by USAID t o  fund t h i s  
pro jec t ,  t h e  FAR system, should be reviewed. 
While it o f fe rs  incent ives t o  r a p i d  p ro j ec t  
implementation by l i m i t i n g  t h e  moni tor ing 
requirements o f  USAID and provides sone form o f  
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Act ior i \s )  Required 

f inancf  a1 performance incent f  ve by 1 i m i  t i n g  
t he  t o t a l  funds m d e  svaf lable,  these b e n e f i t s  
do n o t  outweigh i t s  negative features. This 
system requf res the RTG to  provjde funding 
dur ing the  construct fon per iod from funds which 
would otherwise be a1 located to  o the r  economf c 
development a c t i v i t i e s  . 
Actfan: A t  t h i s  juncture, imprac t i ca l  t o  change 
system. No ac t ion  required.  

The cur rent  e f f o r t  t o  resolve the  b i d  eva lua t ion  
procedure f o r  e l e c t r i c a l  and mechanical equipment 
should s e t  as i t s  pr imary ob jec t i ve  choos i ng  the 
b i d  which represents the l eas t  economic cost  t o  
Thailand. The cur rent  e f f o r t s  t o  no t  count taxes 
and dut ies  paid t o  the  governmefit i s  a necessary 
step to  meet t h i s  goa 1. It a lso takes i n t o  
account the competit iveness o f  l o ca l  and f o r e i g n  
suppl iers.  

Acrion: Resolved i n  favor  o f  n o t  counting taxes 
and dut ies  i n  b ids.  

N a m e o f O f f i c e r  Date Act ion 
responsible f o r  to  be 

Action Comp 1 e ted 

4. Future e f f o r t s  by A I D  t o  form a POU should b e n e f i t  
from t h e  experience i n  t h i s  p ro j ec t  and should 
u t i l i z e  ex f s t i ng  organ izat iona l  s t ruc tures t o  the 
maximum ex ten t  poss ib le  so as t o  i n s u m  a 
sustainable a c t i v i t y  w i t h i n  the i n s t i t u t i o n .  

Action: kknowledged. 

5. I n  addit ion, NEA should focus i t s  e f f o r t s  more on 
p ro j ec t  management and less on design and construc- 
t i o n  supervision. This would resolve what the '  
eva luat ion team perceives as a shortage of 
experienced techn ica l  s t a f f  t o  undertake the range 
o f  p ro jec ts  which NEA should consider. I n  t h i s  
regard, the  co l labora t ions  between NEA and'both the 
p u b l i c  arid p r i v a t e  sec to r  p a r t i c i p a c t s  i n  t h e  m in i -  
hydm p ro j ec t  and the renewable energy p r o j e c t  
represent good models t o  be f o l  lowed. 

Completed. 

Act ion: USAID w i l l  cont inue t o  discuss t h i s  issue USAID and NEA On -go i ng 
w i t h  t h e  top management o f  NEA i n  o rder  t o  encourage through 
NEA t o  move toward emphasis on p ro j ec t  management p r ~ j e c t  l i f e  
i n  l i e u  o f  design and const ruc t ion engineering. 



6. Pr io r f  ty  should be given to  producing an agreement 
between NEA and EGAT on the terms under which the  
l a t t e r  w f l l  assume r e s p o n s i b i l i t y  f o r  the min i -  
hydro f a c i l i t i e s  once they are operational. This 
agreement should se t  the basis Cor NEA's f u r t h e r  
work i n  the development o f  g r i d  -coi-inec ted mfni - 
hydro and should contain the basis f o r  
establ ishing a ~ v o l v i n y  fund o r  other f i i i anc ia l  
mechanisrii to fund an on-going program o f  
mini -hydro construction. 

N a m e o f o f f i c e r  Date Action 
respons i b  l e  for to be 

Action Conp l e  ted 

Action: It has been determined the EGAT does no t  NEA and PEA 
- p a r t i c i p a t e a n d t h a t t h e  agencywi l l i ng  to 
assume respons ib i l i t y  w i l l  be the PEA. 

7. The s i ze  o f  the market does no t  j u s t i f y  the 
developnlent o f  a domes t i c  capabil i ty  f o r  fabri ca- 
t i o n  o f  complete mini-hydro scale turbines. The 
current emphasis on a mix o f  domestic and imported 
components should be encouraged. 

k t i o n :  No act ion necessary as market i s  
responding i n  a manner cons i stent w i th  recomnenda- 
t ion.  

I n  addi t ion to  the above recommendations, the 
evaluation team suggested a few more a c t i v i t i e s  
during the f i n a l  phase o f  the pro ject  which should 
n x e i  ve special a t tent ion.  These include: 

Geotechn i ca l  and b r i e f  envi mnmen t a l  surveys beyond 
simple check1 is ts ,  should be made o f  the  f i r s t  s i x  
micro-hydro s i t es  t o  determine any po ten t ia l  
problems which might a r i s e  from the operation of 
these si tes.  Also environmental surveys should be 
made o f  t he  l a s t  two s i t e s  under consideration and 
t h e i r  f ind ings should be incorporated i n t o  the 
design process. Thai consultants can be used for . 
both these e f fo r ts .  

Action: The NEA has conducted both geotechnical NE A 
=environmental surveys o f  a l l  e igh t  subprojects 
under consideration and has made allowances and 
changes t o  the  designs f o r  those no t  @t b u i l t .  
NEA has introduced a n t i  -ems ion measures and 

On -go i ng 
through 

pro jec t  1 i f e  

On-going 
through 

pro jec t  l i f e  



k t i o n ( s )  Required 

made s t ruc tu ra l  and gea technical changes 
(especial ly to the foundations o f  the powerhouses ) 
jn  those subprojects under construction a t  t!e 
present time. Please see Mission coments on 
page 10 o f  t h i s  evaluation surmary (Block L). 

Foreign technical assistance should be provided 
t o  perform an engineering review o f  p lant  des i gn  
and operation a f te r  two nini-hydro s i t e s  have been 
operatiorral for  a few months. Potent ia l  problems 
which would warrant such a rw iew are problems 
w i t 4  deter iorat ing concrete, penstock j o i n t  
i r i tegr i t y ,  erosion along the  headrace and access 
roads, equipment v ibrat ion, water hamner and 
cav i  t a t i  on. 

Action: The NEA i s  present ly  performing 
engineering reviews o f  t he  subprojects i n  the 
areas pointed ou t  by the evaluators. A t  t h i s  
wr i t ing,  only one subproject i s  i n  operation, 
bu t  the NEA plans to conduct continual reviews 
o f  a l l  t he  subprojects f o r  a t  least  one year 
a f t e r  t,kir completion. The NEA i s  capable o f  
undertaking the  =views, has the desire and the 
budgetary resources t o  accomplish thew as well. 
No fore ign technical assistance i s  requi red, 

3. The design o f  an appropriate s i t e  select ion 
model should be completed, This model would 
include separate conponents f o r  micro-hydro, 
i so la ted  mini -hyd ro, grid-connected mini-Ndro 
and g r i d  extension. The l a t t e r  should 
incorporate the  met hod0 logy b e i  ng used by the  
consultants i n  the development o f  the National 
Mini-hydro Plan. The f i r s t  two would require 
rev is ions i n  the economic and f inanc ia l  * 

evaluat ion techniques proposed i n  t h e  Project  
Paper. 

Action: The NEA prefers  t o  undertake the 
revis ions wi th  i t s  own resources. They have 
the capacity, the desire, and are p e r f h n i n g  
almost week ly changes t o  t he  mode! i n  con junc- 
t i o n  w i t h  TEAN Consulting Engineer, Ltd., NEA's 
ongoing Thai cansult ing engineering fi nn f o r  
hydmelec t r i  c pro jects  and pro grams. 

N a m e o f o f f i c e r  Date Action 
respons i b  l e  f o r  to be 

Pction Conp l e  ted 

On-goi ng 
through 

pro jec t  1 i f e  

NEA On-going 
through 

pro jec t  1 i f e  



PAGE 5 

H. EVALUATION ABSTRACT (do not oxcoed the rpaw prodded) 

A Micro/Min i Hydroe lec t r ic  P ro jec t  (USAIDIThailand Pro jec t  No. 493-0324) was 
evaluated over a f i v e  week per iod dur ing May-June 1987 by t h e  Hagler, B a i l l y  & 
Company, Inc . 
This p ro j ec t  was designed t o  complement a broad s t ra tegy  t o  reduce Thai land's 
dependence on imported f o s s i l  fue ls  used f o r  e l e c t r i c i t y  generaticn. The spec i f ic  
goal o f  t h i s  p ro jec t  i s  t o  provide the RoydT Thai Government (RTG) w i t h  the 
c a p a b i l i t y  t o  i d e n t i f y  economical ly a t t r a c t i v e  s i t e s  f o r  micro and m in i  
run-of -t he-r i  ver  hydroe lec t r i  c  power development . This was t o  be done through the 
design a ~ d  const ruc t ion o f  up t o  twelve p l an t s  which would provide e l e c t r i c i t y  t o  
loca l  v i l l a g e s  o r  to the na t iona l  g r id .  The p ro jec t ,  being implemented by the 
National Energy Administ rat ion (NEA) beyan i n  1982 and f e l l  behind schedule due t o  a 
v a r i e t y  of delays experienced i n  i t s  f i r s t  two years. However, s i x  s i t e s  are 
c u r r e n t l y  w e l l  along i n  const ruc t ion and scheduled f o r  compl~?t ion over t he  nex t  year 
and a ha l f .  Add i t iona l  s i t e s  are under design. It i s  an t i c i pa ted  t h a t  as many as 
th ree  s i t e s  w i l l  be operat iona l  by t h e  e a r l y  p a r t  of 1989. 

This evaluat ion was a broad review t o  determine i f  and how the p r o j e c t  should be 
extended beyond t he  completion date o f  September 1987, t o  a1 low f o r  const ruc t ion of 
approximately e igh t  min i-hydro si , tes. The evaluat ion team, cons is t ing  o f  two f o r e i g n  
consultants (an engineer and an economist) and one Thai s o c i a l  s c i e n t i s t ,  spent two 
weeks v i s i t i n g  the s i x  s i t e s  under construct ion, reviewing the  qua1 i t y  o f  design and 
construct ion, and i n t e r  view i i l g  t h e  res idents i n  t h e  proposed se rv i ce  area. An 
add i t i ona l  two weeks were spent in terv iewing NEA and p r i v a t e  sec to r  personnel 
d i r e c t l y  involved i n  t h e  p ro jec t ,  government o f f i c i a l s  working i n  t h e  energy sec to r  
and l oca l  manufacturers o f  smal l  -scale h y d r o e l e c t r i  c  e q u i p e n t  . An extensive review 
was also made o f  t he  s i t e  se l ec t i on  model developed f o r  t h e  p r o j e c t  and o f  t h e  
f i nanc ia l  and economic cons t ra in ts  which ex is ted a t  the t ime of the p r o j e c t ' s  
conception, as w e l l  as today. 

The p ro j ec t ' s  ob jec t ives inc lude (1)  prov id ing a broad i n s t i t u t i o n a l  s e t t i n g  f o r  the 
development o f  m in i  hydropower, (2)  developing a s i t e  se l ec t i on  model based on 
econmi  c, f i n a n c i a l  and soc i a l  varaiab les, (3) developing capabi l  i t i e s  f o r  the 
engineering design o f  hydropower, (4)  p rov id ing  the  Thai f a b r i c a t i o n  and 
manufacturing sector  the oppor tun i t y  t o  provide electromechanical equipment f o r  
minihydro p lants ,  and (5 )  cons t ruc t ing  s i x  mini-hydro f a c i l i t i e s  i n  t h e  r u r a l  areas 
of Thailand, w i t h  planning underray f o r  add i t i ona l  s i t es .  

L EVAlLfATlON COSTS 
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1. 

The 
t he  
ana 
an!! 

' 2. 

'The 

Purpose of A c t i v i t y ( i e s  1 Evaluated 

p ro j ec t  a c t i ' v i t i e s  aim to  a s s i s t  the RTG t o  improve the 
implementing agency, t he  National Energy Admin is t ra t ion 
y t i c a l  c a p a b i l i t y  and methodology t o  improve t h e i r  svml 
s l x s  se lec t ion  planning, analysis, const ruc t ion methods 

i n s t i t u t i o n a l  capac i ty  o f  
(NEA), t o  develop an 

1 hyd roe lec t r i c  generation 
and procedi  res . 

Purpose o f  Evaluation and Methodo logy Used 

evaluat ion was a broad review to  &ternl ine if and how the p r o j e c t  should be 
extended beyond t he  completion date o f  September 1987, t o  a1 low for const ruc t ion of 
about e igh t  min i-hydro s i t es .  Spec i f i c  proposed eva luat ion tasks were to  descr ibe 
t h e  s ta tus  o f  the progress made t o  date i n d i c a t i n g  reasons for  de lay  i n  
implenen t a  t ion .  Ind ica te  the changes made i n  response t o  delays and p r o j e c t  schedule 
fo r  completion o f  t h e  p ro j ec t .  Last ly ,  to  prov ide mcomnendations t o  assure 
completion o f  the p ro j ec t  and attainment o f  ob jec t i ves .  The eva luat ion team, 
cons is t ing  o f  two fo re ign  consul tants (an engineer and an economist) and one Thai 
soc i a l  s c i e n t i s t ,  spent two weeks v i s i t i n g  the s i x  s i t e s  under construct ion,  
reviewing t h e  q u a l i t y  of design and construct ion,  and in te rv iew ing  t h e  res idents  i n  
the propo3ed serv ice area. The Team spent another two weeks in te rv iew ing  NEA and 
p r i v a t e  sector  personne 1, government o f f i c i a l  s, and l o c a l  manufac.tu re rs  o f  
small-scale hyd roe lec t r i c  equipment. 

Findings and Conclusions 

The s i x  s i t e s  v i s i t e d  showed an evo lu t ion i n  the  q u a l i t y  o f  design, const ruc t ion 
techniques and management i n d i c a t i n g  t h a t  t h e  NEA and Thai consul t an t s  have continued 
t o  r e f i ne  t h e i r  c a p a b i l i t i e s  as ' the p ro j ec t  evolved.' The r e p l i c a b i l i t y  o f  t h i s  
e f f o r t  i s  c l e a r l y  es tab l  ished and demonstrated by para1 l e l  e f f o r t s  t o  develop 
mini-hydro f a c i l i t i e s  w i t h  funding from o the r  donors. This p r o j e c t  and the Renewable 
Non-Conventional Energy P ro j ec t  which p r ~ c e d e d  it, have demonstrated t h e  a b i l  i t y  of 
the NEA working together  w i t h  the Thai p r i v a t e  sec to r  t o  develop energy systems w i t h  
sustainable bene f i t s  f o r  t h e  country. Spec i f ic  f i nd i ngs  are: 

(1) The rev ised economic and f i n a n c i a l  ana lys is  i n d i c a t e  t h a t  the  v i a b i l i t y  of tne 
mini  hydro p ro jec ts  i s  questionable given cu r ren t  f u e l  pr ices.  However, tak ing  
i n t o  account the marginal costs t o  complete the  p ro jec ts  versus the marginal 
benef i ts ,  i t  i s  c l e a r  t h a t  t h e  s i x  s i t e s  c u r r e n t l y  under 'const ruc t ion should be 
completed. The remaining two s i t e s  which are being des igned should be  reviewed 
f o r  economic and f i n a n c i a l  v i a b i l i t y .  While i t  i s  l i k e l y  t h a t  both  t h e  
f i nanc ia l  and econm ic  i n t e r n a l  r a t e  o f  r e t u r n  from these p ro j ec t s  w i l l  be below 
t h e  hurd le  r a t e  of 12 percent, t h i s  does n o t  mean t h a t  t h e y  would n o t  be 
f lnanc ia l  l y  j u s t i f i e d  given the terms o f  the ioarr f o r  USAID f inanc ing.  



The f o re i gn  techn ica l  ass i s  ta r~ce provided under t h i s  p r ~  j e c t  wds i n  general 
appropr iate bu t  no t  c r u c i a l  to  meet the  requirements o f  the p ro j ec t  o r  the  NEA. 
This i s  pa r t l ay  due to  the scope o f  work which was def ined i n  the Pro je'ct Paper. 
b lon i tor ing was encurnbe red by having to  deal w i t h  admin i s t r a t i  ve matters instead 
of technical  substance. Also, the d i f f i c u l t , i e s  o f  the U S A I D  Mission i n  Thailand 
i n  p rov id ing  good tachn ica l  assistance i s  i n  p a r t  due t o  the  high qua1 i t y  o f  
techn ica l  input  r e q u i r ~ l d  as w l l  as the d i f f i c u l t i e s  o f  rep lac ing experts who do 
n o t  perform we1 1. 

The s i t e  se lec t ion model as presented i n  the p r o j e c t  p.aper and as e x c u t e d  by 
t h e  TAG i s  i n s u f f i c i e n t  because i t  does n o t  d i s t i n g u i s h  between min i  and micro 
hyd;q and between i s o l a t e d  and g r i d  connected systems. The g r i d  connected 
mini-hydro model should compare t h i s  type o f  f i t c i l  i t y  w i t h  o the r  g r i d  'connected 
methods of power genera t i on .  The i so l a ted  micro -hydro model shou I d  examine the 
hydropower operat ion w i t h  o the r  l oca l  generat ion systems inc lud ing  d i e s e l  
generators. The i so l a ted  min i-hydro model should take i n t o  account the 
l i m i t a t i o n  on output  equal t d  t he  dependable capac i t y  and should compare t h i s  
system w i t h  o the r  rr~ul t i p l e - v i  'i lage generation and d i s t r i  but ior i  systems and w i t h  
t h e  extension o f  the  g r i d .  Since t h e  p ro j ec t  p laced specia l  emphasis on t h i s  
development and impiementation o f  t h i s  model, i t  seems appropr iate t h a t  some 
e f f o r t  be made t o  f i n a l i z e  t h e  model. 

The NEA i s  c u r r e n t l y  l i m i t e d  i n  i t s  approach t o  the development o f  i so l a ted  
power systems. A more general s t ra tegy  i s  needed i n  which t h e  NEA can respond 
t o  t he  needs of i s o l a t e d  enclaves w i t h  several  a l t e r n a t i e  i so l a ted  power 
systems dependfng on which i s  more' f i n a n c i a l  ly  v i a b l e ,  

NEA's i n s t i t u t i o n a l  r o l e  has s h i f t e d  from being p r i m a r i l y  an engineering 
organ izat ion t o  be ing a  p r o j e c t  management organ izat ion.  The d i f f e r e n t  
managerial s k i l l s  imp l ied  by t h a t  t r a n s i t i o n  need t o  be addressed through 
development o f  t h e  managerial c a p a b i l i t i e s  o f  and t h e  support ing s t a f f  fo r  t h e  
p ro j ec t  managers. 

  he s u s t a i n a b i l i t y  o f  t h e  mini-hydro program i n  NEA faces a  ser ious problem. 
While the re  i s  no quest ion t h a t  NEA has. the techn ica l  capabi? i t y  t o  manage these 
p ro j ec t s  and t o  de l  i v e r  working systems, there i s  a  ser ious f i n a n c i a l  question 
as t o  the  source o f  funds f o r  cont inu ing t h i s  program. A t  present most of t he  
funding f o r  t h i s  p r o j e c t  comes from off-budget funds and i n  p a r t i c u l a r  f r o m  
f o re i gn  a i d  and cen t ra l  government funds. The cash f l o w  ana lys is  i n  Appendix I 
ind icates  t h a t  the s i t e s  w i l l  produce s u f f i c i e n . ~  reienues t o  meet the debt 
se rv i ce  and provide a  smal l  surplus. However, a  s i m i l a r  ana lys is  assuming no 
USAIQ loans b u t  r a t h e r  commercial loans ind ica tes  t h a t  the p r o j ~ t s  would n o t  
generate a  surplus t i n t i l  15 years i n t o  t h e  p ro jec t .  No operat iona l  budget 
e x i s t s  t o  support s i m i l a r  p m  j e c t s  i n  the future. The o n l y  apparent option. ' f o r  
NEA g i  ven the  decl  i n  i n g  i n t e r e s t  of donors i n  hydropower i s  t o  develop a . 
revo lv ing  fund which would r e c e i e  the value o f  the  asset  a t  the t ime i t  i s  
t rans fe r red  t o  the: operatin: agency, presumably EGAT, and make those funds 
ava i l ab l e  f o r  f u r t h e r  investments. 

The RTG i s  c u r r e n t l y  i n  t h e  process o f  r e v i s i n g  i d s  procedures f o r  energy 
planning. This r e v i s i o n  i s  most obvious i n  t h e  t r a n s f e r  o f  r e s p o n s i b i l i t y  fo r  
preparing the energy component of the f i v e  year  p lan  f r o m  the NESDB t o  the 
O f f i c e  o f  k t i ~ n a l  Energy Pol icy.  However, t h e  government needs tcr develop a  
more rt t i ona l  approach to  t h e  se lec t ion  among a l t e r n a t i v e s  f o r  e j e c t r i  c i t y  
generat ion which takes i n t o  account t h e  unce r t a i n t i es  r e l a t ed  t o  t n e  r e l a t i  ve 
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costs  of f u e l  and labor  over t ime and, the r e a l  costs o f  e x p l o i t i n g  domestic 
energy resources. 

L i t t l e  environmenta,l ana lys is  was car , r ied  ou t  a t  the s i x  s i t e s .  There i s  some 
negat ive environmental impact which c'an be no t i ced  dur ing t he  cons t ruc t io r~  
phase. Permiss ion from the Royal Forest  Department t o  proceed w i t h  const ruc t ion 
has a lso  been slow i n  coming, i n  p a r t  due t o  an i n i t i a l  lack o f  concern for  
envi  ranmental issues. More r e c e n t l y  however, bo th  USAID and the NEA have given 
new a t t e n t i o n  t o  t h i s  issue and i t  i s  expected t h a t  some s o r t  o f  environmental 
ana lys is  w i l l  be done a t  the remaining two s i t es .  

The general recomendations o f  t h i s  repor t  are: 

( 1 )  USAID should continue i t s  involvement i n  t h i s  p r o j e c t  through the 
completion o f  a t  l eas t  t h e  f i r s t  s i x  mini-hydro s i t es ,  s ince t h e  bene f i t s  
f a r  outweigh the marginal cost  necessary f o r  comp l e t i on .  The two remaining 
su'tes c u r r e n t l y  being planned should be reviewed by the  Thai government. 
While it i s  u n l i k e l y  t h a t  t h e i r  f i n a n c i a l  o r  economic ra tes  o f  r e t u r n  are 
acceptable, they are marg ina l l y  f i n a n c i a l l y  v iab le  given t he  cond i t ions of 
the USAID loans and they  may meet soc i a l  and p o l i t i c a l  ob jec t ives which are 
important  t o  tk Thai government. 

The present system used by USAID t o  fund t h i s  p ro j ec t ,  the FAR system, 
should be reviewed. While i t  o f f e r s . i ncen t i ves  t o  r a p i d  p ro j ec t  
implementation by 1 i m i t  ing  the  mol, i t o  r i n g  requ i  raments of USAID  and 
provides some form o f  f i n a n c i a l  perfo nnance incen t i ve  by l i m i t i n g  t he  t o t a l  
funds made ava i lab le ,  these b e n e f i t s  do no t  outweigh i t s  negative 
featu  res. This system requi res t h e  RTG to provide funding h ri 'ng t h e  ' 

const ruc t ion.  per iod from funds which would otherwise be a l l oca ted  t o  o the r  
economic development a c t i  v i t i e s .  

( 3 )  The cu r ren t  e f fo r t  t o  reso lve the b i d  eva luat ion procedure f o r  e l e c t r i c a l  
, and mechanical equipment should s e t  .as i t s  pr imary ob jec t i ve  choosing t h e  

b i d  which represents . the l e a s t  economic cost  t o  Thailand. The cu r ren t  
e f f o r t s  t o  n o t  count taxes and dut ies  p a i d  t o  t h e  gowrnment i s  a necessary 
s tep t o  meet t h i s  goal. It a l so  takes i n t o  account the competit iveness o f  
l o ca l  and f o  re ign  suppl iers.  

(4) Future e f fo r t s  by A I D  t o  form a POU should b e n e f i t  from the experience i n  
t h i s  p ro j ec t  and should u t i l i z e  e x i s t i n g  o rgan iza t iona l  s t ruc tures t o  t h e  
maximum ex ten t  poss ib le  so as t o  insunr a sustainable a c t i v i t y  w i t h i n  the 
i n s t i t u t i o n .  

(5) In addi t ion,  NEA should focus i t s  e f f o r t s  more on p m j e c t  management and 
less  on design and const ruc t ion supervision. This would resolve what t h e  
eva luat ion team perceives as a shortage o f  experienced techn ica l  s t a f f  t o  
undertake t h e  range o f  p ro j ec t s  which NEA should consider. I n  t h i s  regard, 
the co l labora t ions  between NEA and bo th  the p u b l i c  and p r i va te  scjctor 
p a r t i c i p a n t s  i n  t h e  mini -hydm p r o j e c t  and t h e  renewable e:neiqgy p r o j e c t  
represent  good models t o  be fol lowed. 

(6) Pr io  r i t y  should be g i  ven t o  producing an agreement between NEA and EGAT on 
the terms under which the l a t t e r  w i l l  assume r e s p o n s i b i l i t y  f o r  the 
mini-hydru f a c i l i t i e s  once t hey  a r e  operat ional.  This agreement should s e t  
the basis f o r  NEA's f u r t he r  work i n  the development o f  grid-connected 



mini-hydro and should contain the basis For es tab l i s l i i ng  a  revo lv ing  fund 
o r  o the r  f j n a n c i a l  mechanism t o  fund an on-going program of mini-hydro ' 
construct ion.  

(7) The s i z e  o f  the  market does not  j u s t i f y  the  development o f  a  domestic 
capabi l  i t y  f o r  f ab r i ca t i on  o f  conp l e t e  mini-)\ydm scale turbines. The 
cu r ren t  emphasis on a n i x  of domestic and imported components should be 
e  ncou raged. 

5. Lessons Learned 

The p r i nc i pa l  lessons learned from t h i s  p r o j e c t  and the impl ica t io r ts  f o r  futulle 
p ro j ec t  design are: 

(1 ) Pro jec t  des i gn  must take i n t o  account e x i s t i n g  government regu la t ions  and 
procedures. An i nd i v i dua l  f a m i l i a r  w i t h  these regu la t ions and procedures should 
be re ta ined  to  i d e n t i f y  p o t e n t i a l  c o n f l i c t s  and to  est imate the leng th  of the 
delays which w i l l  resu 1  t. 

( 2 )  The bas ic  econmi  cs o f  micro -hydro, i s o l a t e d  n i n  i-hydro and grid-connected 
mini-)\ydr-u as app l ied t o  r u r a l  e l e c t r i f i c a t i o n  should be establ ished and methods 
f o r  quan t i f y ing  t h e i r  bene f i t s  should be agreed upon. This issue continues to  
plague t h e  development community. 

( 3 )  Pro jec t  eva luat ion o f  energy p ro j ec t s  should a l l ow f o r  a  c l o s e r  examination of 
t h e  v i a b i l i t y  o f  a  p r o j e c t  as a  f unc t i on  o f  changes i n  energy costs, c a p i t a l  

. costs and discount r a t es .  The p r o j e c t  design should consider the marginal 
: bene f i t s  and costs f o r  d i f f e r e n t  l e ve l s  o f  capac i ty  and f o r  d i f f e r e n t  se ts  o f  

capaci ty expansion over  time. The a n a l y t i c a l  c a p a b i l i t i e s  o f  e x i s t i n g  
micro-computer sof tware have g r e a t l y  reduced t h e  labor  requi red f o r  such 
analysis. 

( 4 )  Pro jec t  design should inc lude  a  more ca re fu l  assessment o f  i n s t i t u t i o n a l  
c a p a b i l i t y  so t h a t  t h e  spe 'c i f i ca t ion o f  techn ica l  assistance w i l l  conplement 
ex i s t i ng  i n s t i t u t i o n a l  capabi l  i t i e s  and be coordinated w i t h  the a c t i v i t i e s  o f  
o ther  donors . 

(5) USAID needs t o  develop a  more e f f e c t i e  approach to  con t rac t ing  and moni tor ing 
o f  techn ica l  assistance t o  insure t h a t  t h e  personnel provided and t h e i r  scope o f  
work w i l l  provide u s e f u l  i npu ts  g i w n  t h a t  these r e q u i ~ m e n t s  nay change over 
t h e  l i f e  o f  a  p ro j ec t .  

(6) In the 'des ign of energy projects,,  a  c e r t a i n  f l e x i b i l i t y  must be b u i l t  i n .  As 
economic, f i nanc ia l  and na tu ra l  ,*source const ra in ts  change, p r o j e c t  
implerflentors should have some f l e x i b i l i t y  t o  change p m j e c t  goals. ~ e ~ a t i k  
c r i t i c i s m  of a  p r o j e c t  because i t s  o r i g i n a l  goals were n o t  met i s  n o t  an 
appropr iate response i n  s  i t ua t i ons  when? the under ly ing econanic cond i t ions and 
t h e  r esu l t i ng  r a t i o n a l e  f o r  a  p r o j e c t  have been a l t e r e d  dur ing t h e  l i f e  of t h e  
p ro j ec t  . 
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L COMMENTS 8Y  MISSION, AIO/W 3FFICE AND BORROWER/GiUNTEE 

Many improvements and accomplishments have a1 ready taken place w i t h i n  NEA and 
USAID/Thailand as a r e s u l t  o f  t he  evaluation. As ind icated i n  our comnents i n  Block 
E., some recommendations r e s u l t i n g  from the eva luat ion have been implemented, w h i l e  
o thers  need continuous d iscuss ion and others, by t h e i r  nature, need no act ion.  
Oveml l ,  the Mission i s  s a t i s f i e d  w i t h  the r e s u l t s  o f  the evaluat ion and recognizes 
i t s  value i n  our deal ings w i t h  t h e  NEA and o t h e r  p l a s r s  involved w i t h  t h i s  P ro jec t .  

Contrary t o  one f i nd i ng  o f  t he  evaluation, Mission be l ieves t h a t  the Technical 
Ass is tance furn ished was c r u c i a l  t o  t h e  success o f  t h e  Project .  Although t h e  NEA has 
an abundance o f  excep t iona l l y  we l l - qua l i f i ed  engineering and techn ica l  exper t i se  t o  
supervise t h e  engineering design and construct ion, t h e y  d i d  n o t  have t h e  r e q u i s i t e  
qua1 i ' f ied personnel needed t o  develop the in teg ra ted  , a n a l y t i c a l  s i t e  se l ec t i on  model 
which was t h e  hear t  o f  t h e  endeavor. The NEA1s continued development and refinement 
of the  odd w i l l  a lso  address (over time) i n s u f f i c i e n c i e s  i n  the model h igh - l i gh ted  
by t h e  evaluation. 

One of the major help ing hands given by the evaluators was the emphasis placed on 
envi ronmenta 1 issues. ThemMiss i on  versonnel associated w i t h  t h e  Pro jec t  we re abl  e, ' . . . . . . - 

w i t h  the help o f  the evaluat ion,  to '  focus the NEA on the proper pre--and 
post-management o f  t h e  na tu ra l  resources a t  t h e  i n d i v i d u a l  s i t es ,  i n  terms of 
narrowing the excavation area t o  con f ine  the c l ea r i ng  t o  o n l y  t h a t  abso lu te ly  
necessar-y. Previously, t h e  areas had been c leared w i t hou t  regard to  fo res t  
destruct' ion, w i t h  the  idea being t h a t  those areas would even tua l l y  be r es to red  
(espec ia l l y  i n  a t r o p i c a l  envi ronment). Erosion had been espec ia l l y  severe i n  
e a r l  i e r  subprojects, and the  a t t e n t i o n  devoted t o  the envi  ronmental issues l a t e r  
l a r g e l y  resolved these problems. 


