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1 . STATUS, PROSPECTS AND PLANS

1.1  S ta tu s
In  Jam aica , abou t A.% o f  th e  2 8 c c a p a c i ty  o f  th e  e l e c t r i c i t y  su pp ly  

comes from th r e e  sm all hydro s t a t i o n s .  The rem a in d e r o f  th e  power i s  su p p lie d  
by th e rm al p la n ts  b u rn in g  im ported  o i l .  The I s la n d  o f  D om inica w ith  l e s s  th a n  
20 MW g e n e ra t in g  c a p a c i ty  has an i n s t a l l e d  hydro c a p a c i ty  o f  abo u t 12 KW. The 
o n ly  o th e r  E n g lish  sp eak in g  CARICOM t e r r i t o r i e s  w ith  ' o nu nercia lly  o p e ra t in g  
sm all oi- o th e r  hydro s t a t i o n s  a re  S t .  V in c e n t, B e l i z , ,  Guyana and S'*. L u c ia .
In  none o f  th e  fo u r  l a s t  named t e r r i t o r i e s  i s  th e  c a p a c i ty  g r e a t e r  th a n  200 KW.
A c h a r a c t e r i s t i c  o f  a l l  th e s e  com m ercia lly  o p e r a t in g  p la n ts  i s  t h a t  a lth o u g h  
th ey  a re  by d e f in i t i o n  m inihydro  p la n t s  th e y  were a l l  b u i l t  o v e r tw en ty  y e a r s  
ago and a r e ,  in  e f f e c t ,  m in ia tu r iz e d  c o n v e n t io ra l  H ydro. C o n seq u en tly , th e  
tech n o lo g y  u t i l i z e d  i s  such th a t  th e  p la n t s  a re  a l l  ex p ensiv e  due to  th e  f a c t  
t h a t  th e  econom ies o f  s c a le  p e c u l ia r  to  v e ry  la r g e  p la n t s  a re  th e  d e te rm in a n ts  
o f th e  c o s t s  o f  th e s e  sm all p l a n t s .  In  o th e r  w ords, th e s e  a re  n o t r e a l l y  
m in i-o r  m icro -h yd ro  p la n ts  ir . d e s ig n  p h ilo so p h y  o r  re q u ire d  c o s t s .  T h is  i s  
h ig h l ig h te d  by th e  fo llo w in g  f e a tu r e s  o f  a l l  o u r com m ercial p l a n t s :

a )  C o s tly  and o f te n  e x tra v a g a n t c i v i l  w orks;
b )  Speed c o n tro l  by in e le g a n t  and ex p en s iv e  

m echan ica l o r  h y d ra u lic  feed b ack  d e v ic e s ;
c )  E lec tro m e c h a n ic a l equipm ent im p o rted  from 

faraw ay p la c e s ;
d )  P a r t s  t h a t  a re  n o t r e a d i ly  r e p a i r e d  in  th e  

l o c a l i t y  and o f te n  im p o ss ib le  to  r e p a i r  in  
th e  t e r r i t o r y ;

e )  I n a t t e n t i o n  to  env iro nm en ta l and e c o lo g ic a l  
f a c to r s  in  t h e i r  s i t t i n g  and c o n s t r u c t io n .

1 .2  P ro s p e c ts
The economic f a c to r s  and, to  a  l e s s e r  e x t e n t ,  th e  o th e r  n e g a tiv e  f e a tu r e s  

so f a r  m entioned caused  sm all h y d ro -so u rc e s  to  become a  n e g le c te d  re so u rc e  in  
o u r c o u n tr ie s  u n t i l  th e  m id -se v e n tie s  when th e  o i l  b i t e  began to  s in k  i n .
Today, i n t e r e s t  in  m in i-hy dro  and , in d e ed , th e  o th e r  renew able r e s o u rc e s ,  
has grown w ith  an u rg e n t vengeance.

S urveys a re  underway in  Jam aica , D om inica, B e l iz e ,  Guyana, S t .  V in c e n t,
S t .  L ucia  and Grenada to  d e te rm in e  th e  e x te n t  o f  t h i s  r e s o u rc e .  In  Jam aica , 
o ver sev en teen  good so u rc e s  have a lre a d y  been  i d e n t i f i e d  f o r  g r a s s - r o o t s  p l a n t s .  
The survey  i s  l e s s  th an  10^ co m p le te . J a m a ic a 's  lo c a l  u t i l i t y ,  Jam aica P u b lic  
S e rv ice  Company has r e c e n t ly  re c e iv e d  p e rm iss io n  to  develop  th r e e  s i t e s  f o r  
power g e n e ra tio n  in  the  one megawatt ra n g e .
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The renew able  Energy Development (R .E .D .) D iv is io n  o f  th e  S c i e n t i f i c  
R esearch  C ou n cil o f  Jam aica  h as  c o n s tru c te d  one sm all s t a t i o n  in  th e  te n  
K ilow att range  wnich h as  a  number o f  new f e a tu r e s  r e l a t i v e  to  tech n o lo g y  
p r e s e n t ly  o e in g  u sed  in  th e  r e g io n . The D iv is io n  i s  a ls o  sp e a rh e a d in g  a  
f u r t h e r  su rv ey  o i a l l  la r g e  g r a v i ty  fe d  p ip e l in e  system s w ith  a  v iew  to  
h a rn e s s in g  e x c e ss  h y d ra u lic  energ y  f o r  e l e c t r i c i t y  g e n e ra tio n  from th e  
flow  in  a lre a d y  e x i s t i n g  p o ta b le  and i r r i g a t i o n  w a te r su pp ly  sy s tem s.

One o f  o u r w aterw orks, th e  e n t i r e  H erm itage W ater c o n d u it system  
which fe e d s  th e  c i t y  o f  K ingston  h as  a  h a rn e s s a b le  p o t e n t i a l  o f  o v e r 
seven m egaw atts in  a  tu n n e l  and from th e  l i n e s .

1 .3  P la n s
B oth th e  Government and th e  O p p o s itio n  ( a t  t h i s  tim e o f  n a t io n a l  

e l e c t io n s )  have announced g rand  plains to  d ev e lo p  m in i-h y d ro  to  th e  
f u l l e s t  e x te n t  u s in g  th e  most u p - to - d a te  te c h n o lo g y  in  o rd e r  to  c u t 
c o s ts  and p ro p a g a te  r u r a l  e l e c - . r i f i c a t i o n  and supplem ent th e  th e rm a lly  
su p p lie d  e l e c t r i c  pow er.

P a r t  o f  th e  p la n n in g  c a l l s  f o r  i s o l a t e d  u n i t s  s e rv in g  r u r a l  fa rm in g  
com m unities o r  m in ig r id e  s e rv in g  such a r e a s .  In  a re a s  p roxim al to  th e  
N a tio n a l E l e c t r i c i t y  G rid  th e  p la n  i s  to  netw ork  in  th e  sm all s u p p lie s  
b u t ,  p e r lia p s , th e  g r e a t e s t ,  u n so lv ed  te c h n ic a l  problem s r e l a t e  to  o p tim a lly  
d e s ig n in g  n e tw ork , sw itc h in g  and freq u en cy  c o n t r o ls  f o r  th e s e  ty p e s  o f p l a n t s .

The Renewable Energy Development D iv is io n  re c o g n iz e s  t h i s  and h as r e c e n t ly  
begun a  programme o f  work aimed a t  s o lv in g  th e  n e tw o rk in g /freq u en cy  c o n tro l  
problem  by t i e  use o f  a p p ro p r ia te  e le c t r o n ic  c i r c u i t i n g  c o n fig u re d  abo u t 
m ic ro p ro c e s so rs , t h y r i s t o r s  and "dummy" o r  b a l a s t  lo a d s .

2 . ORGANIZATION, DIVISION OF RESPONSIBILITIES-JAMAICA

The p re s e n t o rg a n iz a t io n a l  s e t -u p  f o r  m in ih y d ro , a s  f o r  o th e r  A l te r n a t iv e  
Energy Development in  Jam aica  i s  n o t good. But what i s  ev o lv in g  ap p ro x im ates  
to  th e  fo l lo w in g :

P o l ic y :  The M in is try  o f M ining and Energy
R.D+D: The S c i e n t i f i c  R esearch  C o u n c il’ s R .E .D . D iv is io n
P r o je c t  Im p lem en ta tio n : P etro leum  C o rp o ra tio n  o f Jam aica
Long Term O p e ra tio n : Jam aica  P u b lic  S e rv ic e  Company
P la n n in g  some C o n s tru c tio n :  S c i e n t i f i c  R esearch  C o u n c il, (R .E .D . D iv is io n )
C o n s tru c tio n :  P r iv a te  f i rm s , p u b lic  s e c to r  b o d ies



I t  i s  n o t u n tru e  to  say , how ever, tn a x  most o f  th e  e f f o r t  i s  devo ted  to  
f e a s i b i l i t y  s tu d ie s  and more f e a s i b i l i t y  s t u d i e s .  T h is  i s  p e rh ap s  due to  la c k  
o f  co n fid en ce  b orne  o u t o f  la c k  o f  e x p e rien c e  w ith  t h i s  e f f e c t i v e l y  new 
tech n o lo g y  to  Jam aica .

The s im p le s t  t a s k s  i n  hydro developm ent a re  o f te n  d e lay ed  b ecau se  o f 
in te rm in a b le  m e e tin g s . The c o s t  o f  im p o r tin g  f o re ig n  " e x p e r ts "  o f te n  
ap p ro ach es th e  con tem p la ted  c a p i t a l  e x p e n d itu re  f o r  th e  p roposed  p r o j e c t .

3 . TECHNICAL, ECONOMIC AND ENGINEERING DATA ON A RECENT PLANT BUILT 
AT GRIFFIN IN ST. ANDREW PARISH, JAMAICA

Type o f  S ou rce : 
P o s i t io n  Head: 
Flow:
Prim e Mover:
A l te r n a to r :
Power o u tp u t:
C ost o f  Equip

m ent:

C ost o f  L abour:

O p e ra tin g  C o s ts :  
Purpo s e :

B u i l t  by:

Ownership: 
Managed b y : 
F inanced  b y :

E x is t in g  G ra v ity  Fed P ip e l in e  
240 f t
?D0 i .g .p .m .
C e n tr i fu g a l  Pump re v e rs e d  o p e ra t io n  
S in g le  p h a se , b e l t  d r i v e r ,  12 KVA 
Below 9 KW

JaS 4 ,2 0 0  f o r  pump
Second hand a l t e r n a t o r ,  m etal b a s e , and g a lv a n iz e d  s t e e l  p ip in g
F ree  from  R .E .D . D iv is io n ,  th e  community, th e  L ocal Government 
A u th o r ity  (KSAC) and th e  Jam aica  D efence F orce
None y e t
An i s o l a t e d  d e m o n s tra tio n  p la n t  w ith  f ix e d  r e s i s t i v e  lo a d s .  
However, a  2 KVA in d u c t iv e  lo ad  was o f te n  a t ta c h e d  to  th e  p la n t  
i n  th e  e a r ly  d ay s o f  i t s  o p e ra t io n
The Renewable Energy Development D iv is io n  o f  th e  S c i e n t i f i c  
R esearch  C ou n cil i n  c o l l a b o r a t io n  w ith  th e  KSAC and th e  J .D .F . 
V il la g e  p lum bers were u se d .
The Community v ia  th e  K .S.A .C .
The R .E .D . D iv is io n  o f  S .R .C .
S c i e n t i f i c  R esearch  C o u n cil

F o o tn o te s :
(a )  The s t a t i o n  o p e ra ted  s u c c e s s f u l ly  f o r  o v e r  e ig h t  m onths. Speed c o n tro l  was 
e f f e c te d  by sim ply v a ry in g  th e  f i e l d  e x c i t a t i o n  c u r r e n t  o f  th e  a l t e r n a t o r  
m anually . Bux w ith  f ix e d  lo a d s ,  most o f  th e  t im e , t h i s  was n o t a  m ajor 
d is a d v a n ta g e .
(c ) The a l t e r n a t o r ’ s fan  mechanism was ru in e d  by o v e rsp e e d in g  induced  by a 
w ater su rge  which occured  where one o f th e  v i l l a g e r s  vhe had. n o t been  p ro p e r ly  
t r a in e d  in  th e  s t a t i o n 's  o p e ra t io n  a tte m p te d  to  c l e a r  th r a s h  from th e  in ta k e  
a t  the  impoundment w ith o u t f i r s t  d iv e r t in g  th e  supp ly  around th e  e l e c t r o 



m echanical u n i t  v ia  th e  v a lv e s  ana p ip in g  s p e c i f i c a l ly  i n s t a l l e d  f o r  t h i s  oy— 
mass fu n c t io n .

Damage to  th e  s t a t i o n  i s  n o t g re a t  b u t i t  i s  u nsa fe  to  o p e ra te  i t  in  i t s  
p re se n t c o n d it io n .  S ince th e re  a re  to  he two o th e r  phases to  t h i s  p r o je c t  which 
a re  p lanned to  in c o rp o ra te  a p p ro p r ia te  sa fe g u a rd s  and c o n tro ls  f o r  v i l l a g e r  
o p e ra tio n  i t  has been d ec ided  to  a w a it fu n d in g  f o r  th e  subsequent p hases b e fo re  
e f f e c t in g  th e  r e p a i r s  n e c e s sa ry .

4 .0  SALIENT TSCHNC-cXJOliOMIC FEATURES OF EXTANT SYSTEMS

As n o ted  b e fo re , th e  MEG p la n ts  in  o p e ra tio n  th rou gh o ut th e  re g io n  on a 
com m ercial o a s is  a re  o f o la  te ch n o lo g y . T h e ir  c o n tro l  meccanism a re  cu lky  ana 
very  c o s t l y .  The c a p i t a l  o u t la y  f o r  t h a t  ty p e  o f p la n t  i s  s t i l l  d i s t i n c t l y  
above t h a t  o f  a  modern therm al p la n t .

But th e  m ajor c o s ts  a re  c i v i l  works so th a t  much o f th e  te c h n o lo g ic a l  
developm ent needed f o r  minifcyo.ro p la n ts  has to  do w ith  th e  d e s ig n  o f  low c o s t 
impoundments, dams, p en stocks e tc  The req u irem en ts  on c i v i l  works developm ent 
a re  q u i te  r ig o ro u s  in  o u r re g io n  because  o f  th e  fre q u e n t occurence o f T'l a s h  
f lo o d in g  and h u rr ic a n e  c o n d it io n s .

5 .0  CAPACITIES AND CAPABILITIES FOR LOCAL MANUFACTURE

There i s  l i t t l e  c a p a c ity  f o r  m an ufac tu rin g  P e lto n  w heels F ra n c is  T u rb in e s , 
Kaplan T u rb in es and o th e r  o f  th e  more t r a d i t i o n a l  prim e-m overs.

However, we do have th e  c a p a b i l i ty  and c a p a c ity  to  m anufacture  c ro s s  flow  
tu r b in e s .  T h is  would o f cou rse  be g re a t ly  f a c i l i t a t e d  i f  a s e t  o f  s ta n d a rd s  
were developed  f o r  such sim ple tu r b in e s  so a s  to  encourage s im p l i f i c a t io n  and 
s y s te m a tiz a t io n  o f  t h e i r  f a b r i c a t io n .

I n te r e s t i n g ly  enough, Jam aica and ind eed , th e  re 3 t  o f  th e  r e g o n  has ample 
c a p a b i l i ty  and some c a p a c ity  f o r  sw itch g ea r and even a l t e r n a to r  m an u fac tu re .
The lo c a l  assem bly o f  e le c t r o n ic  c o n t r o ls  does not p re se n t a  problem once 
norms on tn e se  have been t e s te d  and d ec id e d .

The use o f  c e n t r i fu g a l  pumps o p e ra t in g  in  re v e rse  has so f a r  been pursued  
by Jam aica fo r  th e  fo llo w in g  re a so n s :

(a ) The t>u;.ips a re  in ex pen siv e  f o r  h ig h  head o p e ra tio n  and can be 
e a s i ly  ’ n s e r te d  in  p ip e lin e  evstem s. T y p ic a lly  pumps a re  a q u a r te r  the  
p r ic e  o f th e  in d ic a te d  tu rb in e  a rd  th e  lo s s  in  e f f ic ie n c y  o f co n v ers io n  
i s  more th an  o f f s e t  by th e  advantage o f low c a p i ta l  c o s t .  The r e l a t i v e  l i f e  
c y c le  c o s t s ,  o f  course  vary  and th e  com parison ought to  be made m  each case  
b e fo re  s e le c t in g  a prime mover.



(b ) There a re  now o v er tw e lve  p u m p -rep a ir e s ta b l is h m e n ts  in  Jam aica  and 
so u rc es  o f  m ech an is ts  who can  do m ajor r e p a i r s  on pumps o f  a l l  th e  s im p le r  k in d s .

(c )  The l i f e  o f  a c e n t r i f u g a l  pump o p e ra t in g  a s  a  prim e mover i s
co n n arab le  to  c r  g r e a t e r  th a n  i t s  l i f e  in  c o n v e n tio n a l pumping a p p l ic a t io n s .

(d ) C e n tr i fu g a l  pumps a re  a v a i la b le  " o f f  th e  s h e l f "  w heteas many 
tu r b in e s  s t i l l  have to  ce custom  made.

(e )  The m ain tenance o f pumps i s  q u i te  sim ple  ana  can  be g rasp ed  by 
r u r a l  f o lk  o f  l i t t l e  m echan ical s o p h i s t i c a t i o n .

6 .0  EXISTING PROGRAMMES FOR DEVELOPMENT AND TRAINING

6 .1  Development
The R .E .D . D iv is io n  h as  b een  engaged in  so u rce  su rv ey s  a lo n g  w ith  th e  

G eo lo g ica l Survey D iv is io n  and th e  W ater R esource A g en c ie s .
The R esearch  E f f o r t  bn N etw ork ing  and speed c o n tro l  o f  sm all i s o l a t e d  

and in te g r a te d  system s h a s  had  t o  slow  down c o n s id e ra b ly  due to  la c k  o f 
fu n d in g .

Even when governm ent r e l e a s e s  th e  l o c a l  fu n d in g  n e c e s s a ry , th e r e  i s  
alw ays th e  problem  o f  o b ta in in g  r e q u i s i t e  f o r e ig n  exchange i n  a  c o u n try  in  
sev ere  economic d i f f i c u l t i e s  such a s  o u r s .

P r iv a te  i n t e r e s t s  a r e  a ls o  in v o lv e d  in  th e  developm ent work b u t t h e i r  
i n i t i a t i v e s  a re  b lu n te d  b ecau se  th e  b an k in g  community i s  u n d e rs ta n d a b ly  
c a u t io u s  about th e s e  "new*' energ y  te c h n o lo g ie s .

6 .2  T ra in in g
No sy s te m a tic  t r a i n i n g  now ta k e s  p la c e  in  MHG w ith in  th e  r e g io n . The 

welcome e f f o r t s  o f  UNIDO and USAID h as r e s u l te d  in  no more th a n  fo u r  
in d iv id u a ls  in c lu d in g  th e  a u th o r  b e in g  exposed by means o f a  c o n fe re n c e , 
a sem in ar, one s tu d y  to u r  a l l  l a s t i n g  l e s s  th an  a month to  MKG.

7 .0  RENEWABLE ENERGY DEV'ELOFMENT STATION JAMAICA/CARICOM

F o r tu n a te ly ,  th e  Governm ents o f  th e  CARICOM S ta t e s  a re  abou t to  e s t a b l i s h  
a  re g io n a l  c e n tre  o f  e x c e l le n c e  c a l l e d  th e  r u r a l l y  lo c a te d  Renewable Energy 
Development S ta t io n  which i s  in te n d e d  to  work in  R, D+D and e x te n s io n  fo r  
in d ig e n io u s  energy s o u rc e s , im plem ent p i l o t  p la n t s ,  t r a i n  p e r s o n n e l,  do 
l im ite d  com m ercial e n g in e e r in g  d e s ig n  and p r o je c t  management and be one 
o f the  c e n t r e s  th ro u g h  which p u b lic  and o th e r  te c h n ic a l  a s s i s t a n c e  fu n d in g  
f o r  re g io n a l  renew able energy  ’work may be fu n n e l le d .
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o lan ned  to  become s e l f  f in a n c in g  w ith in  f iv e  y e a r s  th ro u g h  e a rn in g s  g e n e ra te d  
from i t s  s e r v ic e s .

The Swedish and Jam aican  Government have e n te re d  in to  a  b i l a t e r a l  Agreeme 
to  fund a  s tu d y  o f th e  f e a s i b i l i t y  o f  o p e ra t in g  such a  s t a t i o n  in  Jam a ica .

The Region h as  ag reed  to  p u t th e  p r o je c t  a s  a  f i r s t  p r i o r i t y  f o r  fu n d in g  
u nd er th e  U n ited  N a tio n s  In te r im  Fund f o r  S c ien ce  and Technology  Development 
and o th e r  s o u rc e s .

I f  and when t h i s  s t a t i o n  comes in to  b e in g  work on MHG w i l l  be one o f  i t s
u r in e iD a l  f u n c t io n s .




