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ALTERNATIVE Ef:i ::i;Y SOURCES 

FOR RURAL DF1r':Z.OPMENT 

I .  OBJECTIVES 

The objective of this ; *.?ram i s  t h e  u ; . i f i z a t i o n  - 
of the n a t u r a l  energy sourc-, such a s ,  water hyac in th ,  

sago palm, a g r i c u l t u r a l  waivt . ,  and wind or 1 3 m a l l  hy- 

d r o  power which a r e  a v a i l a t  ' . abundant ly  i r ?  many Indo- 

nes i an  Vil l a g e s .  

This  i s  cons ide red  of parair : i t  imy.r,rtancc For d e v c l o ~  

ing thc rural, areas i n  thiq* .ount:ry, sinct ?he convetr- 

c i o n a l  energy sou rces ,  suet: .IS e l e c t r i c i t y  piped gas, 

g a s o l i n e  o r  d i e s e l  f u e l  mai :>st be a v a i l a b l e  t o  them - 
f o r  decades due t o  c o s t ,  l,?i.!-: of power l ine s ,geogra- 

ph ic  i s o l a t i o n  and o t h e r  d l  . r - r i b u t i o n  prohiems.  

This  program has t h r e e  p r i n :  !pa l  objective: . .  : 

(1 ) .  Conservat ion of  scarct: f s s s i l  fue l .  

( 2 )  . Retarding t h e  r a p i d  . .;,umpti(.m of I . rewood whict 

i s  devastating f o r e s t . , ,  and caus ing  ::nil e r r o s i o r  

( 3 ) .  P rov id ing  low income ,,:-ople,who l l v e  i n  r u r a l  

areas, an improvemerr , n  l i f e  q u a l i r  a t  p r i c e  . 
t h e y  can a f f o r d .  
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11. SCOPE 

This program will incl !::'t? five sub-prt.o:irams, as - 
follows : I 

(1). Utilization of watei' !~yacinth. 

( 2 ) .  Etanol production f rl tc i~  sago palm, 

(3). Methanol production rrom bi.omass, 

(4). D. C. Electricj.ty for --emote a r e a s ,  

(5). Utilization of rice 5; !.raw for villa2,c energy. 

The activites of this prok;r::im are focused on the fol- 

lowing scientific and technological appro:r::hes : 

(A), An inventory / limitrj survey of availability - 
straw and other rurai waste that can be u s e d  as 

energy sources, sago p a l m  and water hyacinth in 

specific rural areas, and the assessment of e- 

nergy demand, in order to determine the village 

. compatibility of developing alternative energy. 

(B) . Development of the a t ~ ~ ) r  opriat-6. alterviative ener - ' 
gy sources for suppore lng  the produc'  ive activi - 
ties* and energy demanli;; of a rural 2.-c?a. 

The construction and ' rnsting of app? qriate prz 

totype units which  ma^: be  duplicate^: for wide- 

spread utilization t,o r.clieve the d. :xnd for - 

fossil fuel and .fire wood, at modera:-e cost. 

( C ) .  Imple . . . .  
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&:, i l ,  . ..-;;, .. ;-.. 

( C ) .  Implementation .- demonstration u n i t s  i n  a 

p i l o t  v i l l a g e ,  1.7 eva lua te  the  ~ u b l i c  accei 

tance  and deter:i.i,ne t h e  neces5.--ry disseminh 

t i o n  program. 
I 

( D )  . I n v e s t i g a t i o n  n, manufacturinl: ~ o s s i b i l i t i e  . 
of the  wel l  pro .-!I u n i t s  i n  In<:t-mesia, hy i 

v e s t i g a t i n g  the  m r k e t  , s o c i a l  and economic 

a s p e c t s ,  and a! i t h e  availab1.c know how ar 

f a c i l i t i e s  i n  t ' l -  country.  

The provis ion of nsaiscance and t r a i n i n g  Ec 

ent repreneurs  irrtcrested in  t h e  establishme 

of new ventures  i::tsed on the  finding of the 

program. 

111. PROJECT DESCRIPTION 

1. SUB PROGRAM (1) . UTILIZ'ATION OF WATER IYACINTH. 
--* - 

1.1. In t roduc t ion  : 

f 
Water hyacinth ( c .  hornit1 cxasf -.a) , which 

has luxur ian t  growth -, i r ap id  propsf7 i t i on ,  i s  a ,  

r y  t r o u b l e  some f l o a t '  . ; herb ,  s i n c e  rhese aquat i  

weeds f r equen t ly  obs t 7 - .  '- t the  drains:.,. of f arn- la  

cover t h e  f i s h e r y  are-, - n d  block the -1rdra-elecrr 

i n s t a l l a t i o t l .  Mor e o ~  it  provides -l l .rfect  breed 
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places for some spec l:.s of mosquitoes, Since apprr 

matel:? 6 million ! r4tares of water areas in 11 

donesia are covered 1 . -  these weeds, a program £0: 

utilizing the water 1, .cinth with the purposeB r 

controlling and mana j!n;r, it, should he elaborate1 

1.2. Program Description : 

Thewproposed propi-rtm will consist of researcl 

activities in order t ( I  utilize the water hyacintl 

for producing methane as well as its by-products 

such as fertilizer and mushroom growing media. 

This program will 'inv:,Lve four phases and will r4 

quire -. 3,5 years for ~:ompletion, The total estii 

ted budget i s - U S  $ 3'1fl,000 (Rp 200.000.000,-). :* 

In the following para. r-aphs brief descriptions o: 

these four phases is ;:asented. ' 

Phase One-Inventory , / - Feasibility -- / definition 

This program will be :.arted by, an icLventory/iea 

bility/definition ph; of six months duration 

which a limited surven- and a brief srudy will be 

conducted to determil. rhe availabi1:ty af water 

hyac,inth; the technic+-.lc in gathering. and process 

the water hyacinth f c l :  methane production and it 

, by products, and the possible ecological side 

effects. 

- + 
1- 
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Moreover a study of sor:nl & economic consequence& 

to find out the  pc.;, i b l e  cultural institutiori- 

a1 or trade barriers t h a t  might be prevent use - 
of methane as energy sc~:lrces for supporting vi3lla - 
ge activities, wil.1 be Anne. 

The results of chis pt~.:~e should provide all spe- . 

cifications and defin; l -  ions which are required in ' 

developing necessary fir.::-opxiate protc:?ypes. 

The required budget of !:,is phase is I1S $ 4 1 . 5 9 9  

(Rp 3 8 . 4 9 9 . 3 7 5 , -  \ 

Phase two-Hardware .-- Bev~:l-~pment 
, . 

The major emphasis of ti". t ivities in this  phase are 

experimental works "bottr 5 n laboratory, workshop - 
and in the field, in ortiar to develop prototype -: 

units and o t h e r  related cornponents/equipments.Th~s~ 

t e c h i ~ i a a l  systems sh::uld meet the definitions - 
and specifications pxovi L?W$ in the f i r s t  phase. 

This phase will be sctl: . .Led for one j/lsqir period ..I' 
I 

and will be budgeted at. .fS $ 197.867 

(Rp 123.666.870,- ) .  

Phase three-Demonstrar - A . - -  . 

After constructing and ' \sting of the prototypes - 

/in the . . . . . . . .  



in the second phase, th\ . units will 1 . .  installed 

in a demonstration vill;,:.:!, so the pub1 ic acceptan - 
ce and user opinions can l)e evaluated. The neces- 

1 

sary modifications and ? ~rovements of those units 

to meet the village reqa~irements will be done. 

Social and economic impa2ts caused by implementing 

this technology will al~c- be stuilied. 

This phase will need at ';$ast one year period and 

the requited budget is 1:f' $ 43,936. (Rp 27.460.0& 

Phase Four-Manufacturin: .!:-ossibility 

As a follow upof those ah,-lvc phases, the investigati- 

on of possibilities of n1;:rlufacturing of well prover 

units will be conducted. It of course should inclu- 

de all studies about mat-lceting, social and economil 

aspects, and technologit : d l  capabilities of industria 

in Indonesia. The guj :-lance for small industries 

who are interested in prr,ii?,icing those units wi'll be 

prepared. As a result r l  'shLs phase, c: ! 61canrlendatitrt-r 

bf possible dessiminsrion program to widespread 

the application of the - nding of this -3rogram as 

an alternative solutior, )r! eneroy need in* the rura 

area, will be proposed. 

This program will need I budget r~f US 16548 

(kp La 3.73. .75.0.,- ) and will rcquire one year pei 

od.  
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3 .  Cost Estimate. 
SUB PROGRAM : UTILIZATION OF WAT; rYACINTt4 

,-\SF ONE: I nven to ry  / F e a s i b i l i t y  Study / D c ; , * : i t i o n .  

T ra i r i i ng  t x o  man year  US 4 32.33!:',- ' .  ......................... 
I . Survey R meet i ng .US $ 9.700, - . ............................. 

i i .  Diges te r  c o n s t r u c t i o n  ......................... US B 16.0c?il,- 

......................................... , - I .  Sala ry  US 'J 1.899,- 

.. b n t i n g e n c i e s  and misce l laneous  ............... US $ 2.G9'0,- 
-. -. 4 - - -- 

I .  Equipment, convnodit ios, i ns t rumen t , v i h i  

............................... and green house US 5 151.1* !,- 

i I .  tla t e r  i a l & l oca l  1 abor f o r  exper  imenta l I 

p ro to t ype  energy-conver ter  c o n s t r u c t  iorAq . . . . . .  .U5 5 42. i ‘ 3 ,  - 
I l l .  Sa la ry  ...................................... . .  9 3. ;, 8, -  

--. .- - .  - 

%ASE THREE: Damorlstrat ion.  

I .  Technical  adv i so rs  ............................. US 5 2 5 .  3,- . ..... r l .  Space arrd f s c i  l i t i a v  . ; ,  ......,........ U': ,!( l5.*.4,- 

I I I .  Sa la ry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .US 5 3. ' - 3 . 3 , -  

.i:;ljE FOUR: ? . l a r ~ u f a c t ~ ~ r i  n ~ ;  F'3ss i 9 i I i t y .  

i . Triiinir-lc,l course i n  t, iogas t;.ehnoloyy i * 

or; wa-?cr- hya.zi,n.ih f o r  unsc;i l l PC! pr?or . . . . . . . .  .ti:; $ ! ? .  -::I,- 



' . - . .- .' , . . . .  . < :  _ _  By  t-hose Eig,ur;;i:;, i .  i .!lac. . - -  - . .  . . - L C *  

I- .: ,'~'. 3 , - . . . , .c::)~-i:.~e for f O < . ~ i  p r c j c ! ~ ~ ~ ;  . . . . . . . . .  - 1 .. :, . . .  - I ..:!:I;' 

proii:!i..L- i on. 
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T t ~ i s  r l h : ~ q e  T.;< 1 : - ? k ~  :lil:.-,,: 
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Phase Two-Pilot Plant T;. - . i i a  .- 

The elaboration of the :I-,::iign of a pilot plant - 
and other related equip~5~:nt based on the basic da - 
ta and specifications that are provided in phase 

a 

one, is the main effort o f  this phase, The possi - 
bility to manufacture tt.ljse systems in Indonesia 

should be taken into consideration. 

The application of etha:~nl as an engine fuel that 

may be applied to suppot-r various productive ac- 

tivies. in rural areas, wJ.11 also be tested, As q 

Follow up.of this progrim a recommendation and s 

proposal of a program !.or developing . the pilot - 
plant will be proposed. 

The estimated time to complete t h i s  phase is at - 
least one and a half year, and the required bud- 

get will about US $ 42.193.. . (Rp26.370.625 . )  

3 .  SUB PROGRAM ( 3 ) .  METHANOL PRODUCTION FROM BIOp&SS 

3.1 Introduction : 
.A 

I . 
In Indonesia, varioil.: forms of biomass which a? 

not utilized well, are ;~~::-lilable abundantly. The 9 . 
nual forest production i . ;  the form of log, saw woa 

plywood, etc, is about 90 million cubic meters, an 
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i t s  res idue  i s  estirn2;;ad about 24  mi l l ion  cubic 

meters.  Moreover thi.+.c a r e  about 200.000 hec ta r  - 
e s  nipah f o r e s t s ,  mock? than 1000.000 hectares  sa -  

go palm f o r e s t s ,  4 m?'.'!ion hec ta res  ~inderbrush - 
f o r e s t s  and a l s o  abou! 1 6  mi l l ion  hectare; a lang 

alang areas. 

The amount of a g r i c u ? . - ~ r a l  waste shculd a l s o  be 

considered n o s e  b i ~ i ~ . , ~ ~  can be u t i l i z e d  as  an - 
energy source,  althol!,:i~ because of : Iteir bulk - 
and r e l a t i v e l y  low t t c  ;I Ling value the1: cannot be 

economically transporl.i+d very f a r  f r ~ m  the saurd 

t4ethods a r e  therefor[! needed f o r  converting bulk 

biomass i n t o  c lean ,  f i c i e n t  , ener,'..:-intensive 

f u e l s  which can be  urcd as  replacern~nts  f o r  pet1 

leum products i n  providing hea t  and l i g h t  i n  thr 

r u r a l  v i l l a g e s ,  and jbroviding f u e l  for engines.  

Plehtanol i s  one of slich forms of syn the t i c  f u e l  

which has a good prcj:;pect f o r  those purposes. 

Eventhough up .now met-hs<ol i s  produced p r imar i l  

from natural gas,  ti..<) ~ ~ o s s i b i . l i t y  1..  p r o d u c e  ; 

from bigmass, shoult! 'je investigate : . 

r". 

. . 
$>. ., 
.. . . - 
P, : , . . 
: .b 

.* .-; 

..< 
L% :.? 
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3.2. Program Description : 

The objec~ive of thl . program is mainly to - 

investigate the possibil i ty of c-inverting various 

of biomass into methanol. This program will be - 
conducted in a three and half years period and 

will consist of a feasib4!ity study and - 

experimental works in 1.4' ~:atory, It will take - 
a budget of US $ 160,OOn (Rp 100.000.CO0,-) and 

consist of following phzi , : s  

Phase One-Feasibility SF- 

ln this phase, a brief 2 : .  1-4y r o  cletermj.~~e the po- 

tency of various type of %:'.omass for pr; lucing - 
methanol will be conduc: It should jrientify - 
the following matters : 

- Conditions of biomass seasonality of product- 

ion and location, anc~ .::~rrent dispo. . r ion. 

- The characteristics, i.:!cluding the vn lue of 

current disposition, I ;,luixements for collect- 

ion and transportatio1.1, and the ener:;,r content. 
* 

- The feasibility of ur ' - thos~ biomc? as a - t 

feed stock for producj:-; methanol. 

in parallel wich that a c .  '.~ity a study c" neces- 

sary technology fox proi' ' ng met '-an01 :.ch invc11~:es 
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a high temperatures pyrai:sis process to produce 

synthetic gas and a liq~:=..~action process in which 

the synthetic gas is cat  ti tic ally conv~rted into 

methanol, will be done. 
I 

Some designs of gas producer is startin? to be - 
evaluated. 

This phase will require i!r:b year period and will 

Phase Two-Process Develc, . - .ent ..- 

After getting conclusion!: of phase one, exper-ent - . 

a1 works on potential t:wes of biomass will be - 
started. 

The experiments will be d m e  in two steps in the 

first step, experiments on gasification process - 
i will be conducted, by using several types of gas 

producer and by applying various potential feed - 
- stock. In the second step, the produced gas will 

be purified and will be c:italytically converted - 
into methanol. , 

i 
The results of both pha::,. will 1;rovide -he - 

necessary data, specific:?t lons and defir.l.tions - 
which are required for dt~rermining the ,p..>ssibility. 

to produce methanol from ':iomass commerr i-ally, in 
9 .  

e "> 
? 

+ this country. This phas- will require two and a - 
* * 

'.' v 
, I  . I  

*. 
9 F , half years and will be bu,-lgeted at US S 120,000 - 

'. t "  
+. . 
':- - .  (Rp 75:000.000,-). 
L '  . l 
1 ' 

$*; 
<@ 
' ,$ a 
3 "$2 & - (-P*y.--- -QI - -- . -- 
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3 . 3  Cost Estimate 

SUB PROGRAM : METHANOL PRODUCTION : ;I BIObblSS, 
- -- 

I'hase one : Feasibility study / definition. 

1 . Training 1 alan year 

1 1  . Survey 
111. .Books, publishing, documentation. 

1V . Contingencies and miscellaneous 

IJS $ -1:'.SOO,- 

11s $ lti.000,- 

l J S $  5.000,-I 

US $ 7.500,- 

I1l~;lse two : Experimental. 

1 . Technical Advisors ( 2 manmonth ) 

I1 . Space and facilities 
111. Equiplent, commodities and small instrt.~~~ - i ~ t  

1 V  . Material & local labor for experimental ; ~ 1 1 ; 1  

prototype energy-converter constructions 

L V . Contingencies and miscellaneous 
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I . .  
'. . 
5 r; .. 1 

4 .  SUB PR0GRA.I; ( 4 )  D. C. ELECTRIi-1 ' -  TY FOR REMOTE AREAS. 
P 

4 . 1 .  In t roduc t ion  : 

It i s  a wel l  known i"., -t t h a t  f o r  tI:c next  

10 t o  20 yea r s  t h e  reso:; ,  -es of  PLN corr~t:ine'd 

wi th  t h e  va r ious  A I D  prt-1, -ams w i l l  be lt-ird - 
pres sed  t o  keep pace w i t . f i  rhe e l e c t r i f i c a t i o n  

of i n d u s t r i a l  and l a r g e r  r u r a l  areas.  

What about t h e  smal le r  r .  !note v i l l a g e s  vh ich  

a r e  n o t  cons ider ing  indr r - , t r ia l  growth ? 

Are they t o  be by passe:! and can e1ectr :c i ty  

h e l p  t h e i r  economic and docia1 growth ? 

This  proposal  concedes that it  i s  n o t  p r a c t i -  

c a l  f o r  PLN t o  b u i l d  power Lines t o  remote - 
v i l l a g e s .  However t h e r e  i s  a  need f o r  l i m i t e d  

e l e c t r i c i t y  i n  smal l  renrste v i l l a g e s  and t h e r e  

is  no ques t ion  but  what l i m i t e d  l i g h t i n g , r a d i o  

and t e l e v i s i o n  w i l l  be b e n e f i c i a l  t o  t h e i r  - 
growth. I f  a way could be-found t o  provide - 
e l e c t r i c i t y  x i t h - i n  t '  . vi l la tzr  i t . s -  l f and I 

without t h e  expence of ' * . i l d i n g  power 7 ines - 
p l u s  without  t h e  need t c !  buy f o s s i l  f u t . 1  a p r o  - 

gram of  remote a r e a  el  , r i f i c a t i o n  , i s  feasible 

and should be i n i t i s ~ c ,  

T h e r e  i s  a system t o  I I P  the  above r ~ i r e m e n t s  

whrch basic . ,~l- ly  c o n s i s t  of a simple i..-iter o r  - 

. , 
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wind ( depending or t h e  c o n p a t i b i  ' t y  o f  t h e  

l o c a t i o n  ) generatt i?-  connected t o  ; )o r t ab l e  - 

b a t t r i e s .  The b a t t r Z i > s  a r e  hand c a r r i e d  t o  - 

each house f o r  e l ~ r * ~  7-ic power and l a t e r  rb - 
t u rned  t o  t h e  char : , ' - lg  s t a t i o n .  

Following i s  a d e s c r i p t i o n  of t h e  proposed - 
system. 

4 . 2 .  Program descr ip t io ; .  

Th i s  program w i l l  c ' ) r l s i s t  of  a  fol-!nalization 

and improvement o f  ,: b a t t e r y  powex system - 

which i s  a l r e a d y  i n  use  on a " Grase r o o t s  I I 

b a s i s  by t h e  Indoncnian people ,  p l u s  couple-  

t h e  b a t t e r y  power .:.<:<tern t o  a  v i l l a g e  l o c a t e d  

wind o r  wate r  p.owerud charg ing  g e n e r a t o r .  

I t  should be no ted  ' h a t  t h e  fol lowing i s  aL - 
ready common t h r o u ~ k o u t  a l l  o f  Indones ia ;  

A .  D.C. Powered neon l i g h t  f i x t u r e s  a r e  a v a i l a ;  

The i r  c o s t  i s  11 than I$ , C .  F '  ::ures. 

- B .  Almost a l l  r a d i i  and smal l  t e l ~ v i s i o n s  pro1 

ed i n  Indonesir:  '-lave provisior:  f o r  D ,  C 

b a t t e r y  power. 

C .  Almost a l l  c i t i i  and large v i i ! a g e s  a l r ead :  

have charg ing  s t e t i o n s  f o r  b a t t e r i e s .  Howcvl 

/!hey u s e  . . . .  

. - P  - 
-iT' 

.j&< 
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they  use  small t f  ; ~ s e l  powered g:?nerators 

and f o r  a fami ly  i n  a remote v i l l a g e  t o  

b r i n g  a b a t t e r y  f k ~ r  charg ing  may consume 
8 

one whole day, I. ?.it y e t  rhey do j u s t  - 
e x a c t l y  t h a t ,  sn..:+cimes traveling more 

than 80 km by p::? ; i c  t r a n s p o r t a t i o n .  

The fol lowing techniy ! ogy a l r e a d y  e x s i t s  : 

A. Many i n t e r n a t i o n ? l  A I D  and appropr i a t e  - 
technology o rgan!xa t ions  have developed 

., . 
s e l f - h e l p  books (.rid programs which ou t  - 
l i n e  i n  d e t a i l  simple water  wheels,  mini  - 
turbine's, wind m i l l s ,  e t c .  

B .  Various min i - ru r l~ i .ne ' s  are  ope ra t ing  i n  : 

Indones ia .  

C .  There are s e v e r a l  i n s t i t u t i o n s  i n  Indone - 
% .. s i a  who have develop,ed wind m i l l s  f o r  - . 

smal l  power a p p l i c a t i o n s .  To mention a 

few, LAPAN, ITR-DTC, ITB-ECT*, LIP1 e t c .  
t 

Xn terms of l a t e r  I ' . : ; e t u s  f o r  t h i s  program . 

i t  should be keep I;: mind t h a t  there i s  - 
world wide renewed " t e r e s t  i n  bat1 ery po- 

wer and several cc: - i e s  are i n  t : . ~  p rocess  

of developing i m p r  sd s t o r a g e  ba;-. z r i e s .  
"i . . F o r  exa:::pie in t:lc. I . S . A .  there a r e  v i r g o u r i s  

*' 
l i  - . . - f: 

*9 - -em-- - -. - . . -. 
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programs at general electric, ener;y developrner 

associates and P. S. i,:. and gas of newark, N. J 

Department of enery7: and EPRf are jointly 

financing the batrc:-v energy storag:e test8 

facility. There i:: also a new prr:ject by the 

department of enert,j: to. tesc large scale batte 

programs (SBEED) . 
plans call for a facility consisting of a 30,O 

kilowatt-hours lead-acid battery coupled to a 

10,000 kilowatt A.C - D.C. converter. 

The facility will be tied i n t o  a small electx8 

utility system and will be operated by its 

employees. 

It will be the purpose of this program to 

collect all of the available data, select the 

components/systems most appropriate based on 

village compatibility, maintainability, cost a 

simplisity. 

Construct a demonstration system,  install in : 

demonstration villi. :.rt and observe :~etrformanca. 

Calculate the over3:l application of this syst 

of providing electricity to remote zweas and r 

commend what furthr-f- pragrams shou1d be initia 

/The program . . 



The program w i l l  cor.:i.st of f o u r  phases and 

be budgeted a t  U . S  . . .  US $ 49.600 - 

( E  31.000.000). 
I 

The time frame i s  3 3 months. The research & 

f e a s i b i l i t y  w i l l  be ~2onducted by BPPT perso- 

n e l l .  

TKe prb to type  systenl': w i l l  be b u i l t  a t  the - 
BPPT energy l a b o r a t  0 - i u m  Serpong. 

Phase One-Feas ib i l i ty_ /  D e f i n i t i o n  - a 

This phase w i l l  con3lg t  of t h r e e  p a r t s  as - 
fo l lows  

P a r t  I ': col1ectio:i of a l l  a v a i l a b l e  data 
a 

on c u r r e n t  : 

A. Battery and D.C electric - 
components. 

", 

8 .  Mini ~ ~ d r b  Systems. 
i 
f .  

C .  Wind !: :?Is. 

1 
P a r t  11 : c a l c u l a t :  ln of p r a c t i c a l  power - 

requirew-cnts based on p a r t  I and 

v i l l a g e  . rveys .  
< . 

P a r t  I11 : S e l e c ~  c l r  - o p r i a t e  compf-lr~ents/ - 
s y s  terns i,,:hich i s  most compatible 

wi th  e x i s t i n g  v i l l a g e  c a p a b i l i t i e s  

and requi rements ,  Also s e l e c t  - 
demonstra t ion v i l l a g e .  

% 
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1 

Phase I i s  schedule<? for 6 months , n d  is budget - 

(Rp 9 , 3 1 2 , 5 0 0 , -  , . 

Phase Two-Hardware ' .  xeloprnent -- 

This phase will assl,l:.r,?e the various components 

into a formal syster!l, 

Manufacture the auxi i i ary items to nupport the 

systems and conduct I ! ~ c t  necessary r.1-lcnpatibily - 
and laboratorium tetr f i ng, 

Phase I1 is schedul~, for 6 months :.nd is - 
budgeted at USD 2 4 .  '11) 

(Rp 15.531.250,- 

Phase Three-Demons tr:ir ion -- 

This -phase will con:; : . C  of the instsllation and 

operation of the prototype units as L3eveloped 

in phase 11. All asrnr-.cts of the s y s e e m s  will - 
1 

be observed includir,., o c i a l  .:ccept. c e .  

Any modifications rei! ired wil.1 be p-:rformed. 

The demonstration w i l  7 consume 6 mon hs and i-s 

budgeted at USD 10. ' '  



4.3 Cost E s t i m t e  

SUB PROGRAM : D.C ELECIWCITY FOR ; ; ' : ' X E  AREl 
- .- 

Fhase k e  : Feas ib i l i ty  / Definition 

............. I. Survey&DataCol lec t ion  US$ 4,:OO.W 

. 11. Books, Reports and Docmmtaticms . . . . .  US $ 1 ~300. 00 

111. Salary ............................. u s $  '100.00 

. . . .  IV.  Technical Advisors ( 20 M Days ) US $ 3,1-100.00 

I. Materials and E q u i p t  . . . . . . . . . . . . .  ZS $ l7,':.?0.00 

I T .  Technical Advisors ( 40 M Days ) . . . .  cy $ 6 f, ,:~o, 00 

111. Salary . . . . . . . . . . . . . . . . . .  u:; $. !0.00 

I V  . Qnt ingencies . . . . . . . . . . . . . . . . . . . . .  US $ ;' 'it3 o(J 

Phase Three : Damnstratian 

I. h a l  Transport & Allawance . . . . . . . . .  US $ 6, Dc,O. 00 

11. Techical Advisors ( 10 M Days ) . . . . . . . .  US $ 1,50rj. 00 

111. Salary .................... L!S$ 500.00 

I V .  I n s t a l l a t ion /S ta r t  up + Space/Faciliti.rs . . US $ 2,500.00 

Phase Four : Training and $i ssmiria~icm 

I. h c a l  Transport & allowance . . . . . . . . . .  US $ 3,00? 00 

11. Evaluatim & Ccxisultation . . . . . . . . .  . . US $ 1,00r ,2O 

111. Technical Advisors ( 5 M Days ) . . . . .  . .  U S $  75C 90 

IV. Contingencies . . . . . . . . . . . . . . . . .  . US :: 1,008: ?O 
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Phase Four-Trainin:, .. - ~ind Dis semina-ion - -  

Phase four will be combined with ~ h a s e  three i 

that village train'ng will be conclxcted dyring 

the demonstration. 

In addition simple clperating and - -1intsnance n 

nuals will be prepcjired. 

Recommendations f( additional prf1,;rams and 

dissemination wil. + sub~lrced. 

Phase four is schr1:t 11,ed for four raonths and 

budgeted a t  USD 5,750 

5. SUB PROGWl (5) UTILIZATZON OF RICE STRAW FOR V I L U  

ENERGY 

Since rice is the predominant crop in Indc 

sia, and the people are distributed roughly 

proportionally to ' ' - production, t t is nacur i  

to look toward it: -:F; a potential energy sourt 

The quantity of str +-PI believed avz: l a b l e  is 

enormous. To rouyl-1 ' :r calculate ti-. :'s amount; 

is estimated that F'- i -? available d;-77 straw rep* 

sents three .to fiv: times the pol ' yhed rice 

duction and that an average hectar~ produces 

/ 2 , 5  tonnes . 
1' 
y:  
:A 
P* 

$ 
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2 , s  tons  of r i c e  c. ;:.:h y e a r .  

Thus t h e  weight of s l . raw produced on each - 
h e c t a r e  i s  around 7 , ' )  tons  , which has t he  - 
energy equiva lent  of .!. ,125 x lo8 BTU'S; 

A t y p i c a l  individual  1 i v ing  i n  most a r e a s  of . 
6 :he developing world s e s  about 5 x 10 BTU / 

year  of- energy der ivl  J from wood t o  supply - 
h i s  cooking needs.  

On Jawa, a t y p i c a l  . i i .vidual consumes about 

100 kg of pol i shed  r.i-e each year. This each 

h e c t a r e  supports  abo!:r- 25  people.  I f  a l l  the  

s t r aw were available, it i s  est imated t h a t  - 
22-5 people could u : : ~  i t  t o  do t h e i r  cooking, 

o r  about 90 percent  o f  those  supported.Clear ly  
1 

n o t  a l l  of  t h e  s t raw ! s  a v a i l a b l e  as some i s  - 
plowed under f o r  f u r t i l i z e d ,  some i s  used as 

food f o r  water  b u f f a l o  02 as mulch f o r  maize - 
I 

of  tobacco. But ver, :a rge  ~ i u a n t i t i ~ s  are - .  

e i the r  burned o r  l e f t  !.o r o t  i n  the Pields ,  

S ince  c l e a r l y  t h e  p o t - - n t i a l  energy rpcovery - 
from t h e  s t raw i s  ex: 41mely s i g n i f i c a n t ,  a p r o  . 
gram t o  develop tbi' source f o r  dorfitstic f u e l  

r..ln have a very po.;1 ' e e f f e c t  on <he - 
developrnetlt of  rura l .  : ndonesia . 
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Program Descrip t ior!  

The proposed p-..)qram w i l l  involve four  phs 

s e s  and w i l l  requi t ::: 2 .5  years  for i t s  

completion, The ; I  i ?ached schedule i n d i c a t e s  

the  mi le  s tones  whi c:h a r e  integral-ed wLth t h  

o t h e r  a l t e r n a t e  eciLrgy programs under the mai 

program t a s k .  The t o t a l  es t imated b u d ~ e t  i s  

USD 128,000 (Rp 80.000.000,-). 

I n  t h e  following p:~ragraphs b r i e f  descr ip t ion  

of these  four  phases i s  presented ,  

Phase One-In'ventor_v_- / F e a s i b i l i t y  / Defini t ion 

A l i m i t e d  survey w i l l  be  conducted t o  d e t e m d  

the  amounts of r i c e  s t raw a v a i l a b l e  and i t s  ' 

c u r r e n t  use wi th  j.ri the v i l l a g e .  

. . A t t i t u d e s  and 'camp l l c a t i o n s  i n  ga ther ing  an 

ii , t  

i processing t h e  s t raw from the  f i e l d  t o  t h e  
I 

v i l l a g e  w i l l  be i n v e s t i g a t e d .  Ecological s i d e  
c*- 

9 2 $ 

'-%$t e f f e c t s  w i l l  be considered.  1 @; 3 

,$- G' $ Since t h e  s t raw car: n o t  only be burned d i r e c t 5  
3 .  , L 

t o  supply hea t  f o r  .soking hut car be converks 
4 
i, using  simple re tor : .  L:lg techniqhes,  t o  a gas an 
f rn 

? . j a char t h a t  could k c  used both f o r  l i g h t i n g  an 
i 

, o r  cooking, t h e r e  i s  a wide range a f  hardware 
. 

5 

.,* 2.j 
t h a t  could be devcl fjped, such a s  :single f a m i l y  

*, 9 
*I r 

/ o r  mul t ip le . .  

z-- . ' +  
.r ' & 

. ,  d 

.*', ,* 

& 
@': 
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or multiple family 1-rlits. Perhaps from a tech- 

nical point of view 13 multiple units is best, 7 

but socially a sing:!&? family unit is desireable 

Phase one will addrrxss all of the above possibl 

conflicts and establ ,sh the best avenue to 

proceed for phase t v o ,  

In addition an acce;-~r :~ble demonstration village 

will be selected. 

This phase will be : ,,l~edulec? for 5 r::onths atld 

will be budgeted at ' l;-%D 4 3 ,  i-10 

> - .  
(RP 27.093.750, -a  

Phase Two-Hardware _ I  :~eI.oprrier~L 

The major emphasis the work will be experims 

a1 and the effort vill involve both laborator 

procedures in basic liisciplines such as heat 

transfer , thermodynnn~i.~~, cc>:iib~~ ti c?n, chemistry 

etc and practical r>hopwork in cc. merit desig 

and fabrication a!: Jctitated by ~i- .ase one , 

prototype units wi13 be built and operated an 

closly rnonitered ba:: ; s. 

Based on a compromi of efficient l~peration,ea 

of fabrication, sor ? accelltabilif i, maintaina 

lity and cos t oi- fabricat ion d~qonstration 

units will be built. 

/This phase.,. , . .  
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This phase will extend over 

be budgeted at USD 11'?.850 

mo~.ths and wil: 

I 

Phase Three-Demonstra:: I rn .- . - 
In this phase the com!1.:l1.ents developec! in phase . 

two will be installed ;~nd operated in the 

environment of the deli:; :r\s,trat ion vill :!:;e as out- 

lined in.phase one. 7'i. lxs the effort :..ill involve 

substantial field work vith consideri,! l e emphasis 

on surveys of user opi:~ion concernir.; experience 

with the hardware deve:!cjpad.L.r~y r'errl.!fits 

required will be accov.llished. 

The third pahse is scheduled for months 

and budgeted for USD 1'".800 (Rp 14.875.-000,- ) 

Phase Four-Training an, !  . -- Dissemination 

An evaluation of the t'li,~~~onstration untts technics: 

production level will ' ;. 6stablished. 

Training and guidance ! or village cra: Lamen 0: 

intrepreneurs will be L!::complished. 

A manufacturing guide :,ri..ll be written at the 

approprate level and . :  [:he Indnnesi:.:-- language 

pamphlets regarding tzhl .  use and advanages will b 

published arid distri?. ::d. T he budget for th-is 



5.3 Cost Estimate. 

SUB PRKRM : UTILIZATION OF F'tT SIRAM FOR VITJA"X ENEWTY 

Phase Qle : Inventory / Feasibility / %finiti.:?n 

I. survey ................................ US $ ~~ ,ooo .Oo  
11. Training ( 1 nran year ) ................ US $ 2-', ,000.00 
111. Books, Publishings , Docunentatiorl 7 . L ?  $ .7,000.00' 
IV. Technical Advisors & Travel ......... :. L5 $ Lj ,350.00 

Phase 'Rm : Hardware .Developnmt 

L I. Materials and quipa t  ............... US $ 20,000.00 

If. Tedmical Advisors & Travel ............. L;S $ 17,350.00 

IV. Local Transport & Allavance . . . . . . . . .  US $ 6,500.00 * 
V. Co;ingencies ..................... US $ 5,000.00 

Phase Three : &armstration 

............ k c  11. I d a 1  Transport & allowance US $ 8,000.00 
111. Salary ......................... +. . . . .  us $ 500.00 - . 
N. Technical Advisor & Travel . . . . . . . . . . . .  US $ -',275.00 

V. Cantingencies ......................... US $ 5,000.00 

Phase Four - : Training and Disseminat.?' 

I. Local Transport & Allowance . . . . . . . . . . .  US $ 4 ,000 .0  

11. Evaluation & Cmsul~ation . . . . . . . . . . . . . .  US $ 2,000.00 
# 

111; Salary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  US $ 1,000.00 

T O T A L  . . . . . . . . . . . . . . . . . . . . . . .  US $ 128,000.00' 
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phaseisUSD ll.r,'sq 

(Rp 68.750.000,- ) and will be completed 

in 1 hs . I 

IV, PROJECT EXECUTION PLANNING 

The function of the age? .y for the devh~l.opment and 

application of 'technology (I:. 1 ' .  P . T) which i s a - 
governmental agency, is amoli.j other t h e  ev~l~ation, - 
development and application c * f  technologies in the fielf 

of non-conventional energy. It carries ou! its functit 

among other by elaboratinx s . ,  - h  resc-.*rch prr  ?rams and ' 

also by sponsoring and coord'r~ating such ac ivities in 

the different institutes/ lal!~~ -stories in Inc'onesia. 

In this case all activities :.-! this Grogram will be 

coordinated by B .P .-P.T and r>-ecuted together with othl 

institutes/laboratories which are also doing research j 

the related field. 
i 

Subprogram-utilization of wcl- _r hyacinth, : i.11 be done 

together with ecological ins i Lute cf Pajaj. ran Universj 

which already started a propr-lm in this field in Cilangl 

Subprogram-ethanol productio~) .- from sago palr~, will be dc 

I together with Bogor Institutr of agriculture (IPB). 
< 

1 

/ B . P . P . T  . . . . . . .  
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B .P .P. T .  and IPB already ha\,@! a common resc-arch progran 

to utilize the sago palm for food production. 

Subprogram-methanol production -. from biomass, will be - 
elaborated together with chemical engineering department 

of Bandung institute of techl:r~l.ogp (1.T.B) in the' fie1 

of biomass gasificationproces(: / technique; and Lemigas 

(state owned petroleum instit-irte) in the field of 

liquefaction process/techniquo. 
. . , . 

/ r 
2 IT0 has already started a r e ~ ~ z a r c h  program on gasificati 

\ + 

of agricultural wastes for utlnkilled people. 
.- 

,.- .+ Lemigas already has both expp;-t:ies and facilities in th 

field of catalytically liquefaction prbcesa. 

Subprogram-DC electiricity 'for remote area and 

Subprogram-'Utilization' 'o'f r'ice straw for village energy, 

will be executed by BPPT it se l f  at PUSPIPTEK area/$erpor -- 
For this purpose such a workshop and a test facility w: 

be built there. Those facilities may also be used for dc 

loping the prototype units that* is planned to be const? 

ed in this program. 

B . P . P . T  will nominate a proj;.:.~ leader who wi.11 do the // 

program management and will act- as a liaison 'officer, mi 

also will nominate coordinator- for each subpr\,gram who ti 

coordinate the related resear..! activities. 
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