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*n<>  panama Car.nl. 

*«   '. 'i  ' >9".   *f  •ne <:  OFT,  'htj imi ; -yu-.t   ,--f the   s 'u/.try  ie 

pro.-lumd   i,i   - i<<   »le-t. r >y   lit.-in   V-.-.i   j...«    a;-i;)..„    !.^-   r    tlu in<i •«,<•; t r-j e&   are 

located   m  thin   a.-eu.     'V .     it     «if ,' n    HTM    o     IV» f tronf  Migration 

of  people   '"rom  t^e  "un* -vïv.de   t. ->   tic   írbdi •  nv.ui. 

Peru den.   the  oil    ?D:-JK   V .     npw,   h   1t;n-   - •'    -« - 11   :..'••'is   the   mont: 

thi«ir   cnfT0f  r"q\u r-e i'»-:'s   arc  n. t   ii',v>;,'     -n   i      i y   j-  di-rel   renerating 

r." irtt..     '!M::,    jf  (on.-". .   ryrii«.'   '-,   trie-   ' •; .nit-   lu^nn     Jie~,c«l   plants. 

Mo- t   of  these   n<rarrruni • . ?r    up     x   h-«r    '   .•     TIH   "    -—   \o      >.r   ''«- :rn  the 

exiRtinp  transmission  lin. r.  an.    mt»rror.- >r , -<n   m   «io1,   f ror.r-mi ral . 

The   Oovernneni ,   iw.i. .-   i"~  ',v     ,    ,>;..    . r   "' «   ,-ar. .    .refr,,   har;   been 

funnel mg bir  imountr     f   .-ei-ox"   >T   into   the  ru«-; '   •-,-«-??«,   but   the   results 

h ivo  ro+   ir. t   tr.-  p»¡^   t >'.   --.r;,   -o   if.      -u.   v ,•:    •;       lr   ,-olmy  of  r^ducinf 

the   -nitrati >r     r. !    /     no    '  J <    t   •->    »'       '- ; .«-vu o»- - •<    •r   "orei^n  energy Pourc.ee, 

TRTO,   the   fv ve-rimer t   »  e   1 -i   ul     /">'•'-;,,   Tt-i-t"!      i   l')"?''   i   ¡.rir-ra/nm«*  11 

irv*. ill   nni-hy .¡•••>-t . f-   ,-•      r'ai. -iir".p- li •••   P/.„     ti'c'r.-mie.ted   to   the 

Not   tinal   p"We-  Cr . i . 

'"      I RHU';,   e. fr t.-irvi I   i.vUn 

itie   ferir, r    :   H     r.l    i1!!'. f>:<       ;      'ur..       r     .<-   T,..,,-   ->,r;„r   pi^j.^,..     a    ]yQ#r    fflf 

*h.-r-Lil   fpnPM'   n,    rl.n'    i,,.i    ,.       •    'V    . ,-•'    v_ . •, -   -^    v an*   lor-at«»d  both 

w   t.nin   "'^  Kir cr  tp.-   Mei-oh.<-i i t,m  A-..-.!.      «ier. ••(«:.   T.-   O   t S   ,I  >0  MW  hyrtro- 

°lei-t—c   ri ¡int   1^   vt   .i   ib.    t    ï'      K".   «tut    /'     h«   'íet;-' pn L -t an   drea    aid 

ani"     .-onr. l.-^t. ,-.   U  •--.   w    ,.  "   '    yw   .v11,»- •  . .-     .   ,   H,r-   t(,  the   het   one. 

?"U:   j.-v   t'v;Mi;,ri.)i    l.n-.    . jL«rr«- '   !,:•    ,c w> -   r- . .   •!-••«  f-.-,,>--.t ion   pl.int^ 

to   th"   i . ..¿   <-oí, t re«' . 

Arr -"/imi't."1 v  <"'•'/   of   t«-«-   f..l'i,-«-,   ir.   :,m   f 'U'.tr«   ir-   connected   to 

the  H?. :    .ri.il   '<W-T  '. • •> •<   ir:   '    .',    •"   'n«   ' in, i      -¡    rr n. ved  "nrrry  by  ine.=uir 

o r   ifjo1-itf,d   dip'ifl   fe«K>--'it ir«    plan' .. 



The  national   average selling   price  was  US  S C.0?4   per kwh  in   1978, 

whereas   the  average  Belling;  prire   for   the  isolated  systems  was  US  S 0.09^ 

per kwh,    ir  ?8i  higher   than  the national   average. 

^ •    Mi ni-hydro plants  programme 

The   figures   ii;;cussed   in  the  above  se< tion will  surely help to 

understand   the  difficulties  and   the  sacrifices  imposed   to  the  people 

living in   the   rural   areas. 

Panama   is  a  tropical   country,   where   precipitations   over  ?,00C mm 

a year  are  not  uncommon.     Thero are   two  markedly different   periods   in 

the hydro logical  year:     the dry season,   going from January to April  and 

the wet   or  rainy season,   from May to  December,    This  high  precipitation 

figures  give an  idea of the  potential   of the hydraulic  resources  in the 

country.     Also a great  percentage of the  populated areas  are very close 

to mountainous  or hilly areas,  where  it   is   fairly easy to develop the 

head needed   for  power generations. 

Although  there  is  not a specific  programme for the installation 

of mini-hydro plants,   the  following priorities are given to the 

development  of eaid   plants: 

l)     Communities  already served by diesel  plants:     to date IRHE 

operates  and sells electricity to   3? isolated communities. 

Transportation of diesel  to the communities  and maintenance 

of the plants   is  a major everyday problem.    Of course the 

biggest  of  them all  is  the high  cost of oil  products. 

?)    Communities  without  electricity supply:     these  communities 

represent  the majority of the  communities  in  rural areas. 

Populations  in these villages   is   either too small or the 

di s pere i on "-of the houses  is   too big to make economical  the 

supply of  Dower. 

Ine major prov,lems  encountered  in the development  of these areas are: 

1)    Accesibility to the areas:     «ost of them are far from existing 

roads  or their is no regular boat service. 

?)    Potential sites not too close  to the villages:     normally the 

best development sites are several kilometers apart  from the 

villages,  and the cost of the access and the transmission line 

can,  in some instances,  make uneconomical the construction of 

mini-hydro  plants. 



'.      ?<;.»„>••   e;    reti IT.   (i.    te   plant^   relatively    low:      booaunp   of   tnc 

ï mbl ^TIT   a»u "> • i i' "M  wi '      ro.i:  .>   ',   an'    '   above   \h<>   r;ite   o'"   return 

of  there   lites   íwh<>n  compared   *. o  i  diesel   plant)   IR  ^naite  otten 

i n  'he   ' $   IM   109     -inr°  wt.e'i;af    '.he av -ragp   cot;t   oí cipital   for 

I RHE   . n   er, t : ma t c i   as   1 íft. 

The^i    nroblpins    ir*  not   P.íE,V   '<<  ROIVP  although   we   consider   that  nome 

"pcotnmpndut ! onn   ••an   OF   m.irie   in   orMPr  to  overcone   them,   surh  as: 

1)     Motivate   the  central   government   to  intensity  the  construction 

of accost-   roads   in  the  countryside. 

?)    Give  priority  in   che  construction  of  the   ;nini-hynro  plants 

to  the  uue  of   locally available TO.tenais   ani   labor.     In 

many  instances   it   i \  »-ecomrnendpd to  set   aside   IRHE's  standarde 

for  transmission   liner,  am  NLnistry  of Public.  Wcrk'ü  standards 

for  roadt.,   in  order  to  reduce the  costs   of those   facilities. 

'S)    Study the  possibility of  local  fabrication of mechanical elements, 

specially   for  th«  smallest  units. 

4)    Financing for  the  conetruction of these   plants  shall be by means 

of  low-interent   long-term  loans,   BO  that   revenues   from these 

plants   can  help  repay the d^bt. 

In connexion with   the   last   recommendation IRHE has   made contacts with 

the  Interallié ri. can   Development Ban*   (IDF)  and the   united  States Agency  for 

International   Development(tJïiAID)  and got   the  following committments: 

a) ITJB will   try   to  A   r,u^,<-  a  loan to help   fxiutnco   the construction  of 

mini-hydro   plantn   m  the next   five years. 

b) UNAID will   provide   fundi,   for   feasibility  studies   for the development 

of micro-hydro   plants,   defined  as  plants   with   less  than 50 kv of 

capacity and  with   the  prupoüp  of supplying power  to very small 

productive   groups   or  farms. 

>.    Current status 

To date IRHK has  under construction by its   own  resources  two mini- 

hydro plantB,  namely: 



- Coclesito:     is  a  community   located   in  the  c<;ntral   region  of Panama 

;h~re the government hpr tortevi a pilot project on 

agricultural and forestry development. There i8 an 

accese   road   .,1 bad condì   im. 

IRHE will   mitai  two -  1?L  lew Hamson units,   (fabricated 

by James   LefreL  Co.).    Works   started   last  February and 

completion  is  scheduled   for October. 

- Santa Fé:       a amali village,  alno in the  central  region of Panama. 

People work basically in  farms.     Access  is  by a road 

currently in pood  condition.     Two -   175 k* Samson 

(fabricated by Jamec Leffel + Co.)  units  will be 

installed   in this  village.    Civil  works  started last 

March and  the completion is  planned   for December. 

Currently  there are  five   projects under study: 

- Puerto Obaldia:     on the Caribbean side,   close  to  the border 

with Colombia.    Access is   only possible by sea or air. 

70 kw will be  installed  in thi3  village. 

- Coiba: the  largest  island in Panama,   in  the  Pacific Ocean. 

Access  is   only possible by boat   or airplane.    Plans 

call   for installation of 800 kw of hydro  power. 

- San Miguel:   located  in an island, also in  the Pacific Ocean with 

about  1500 inhabitants.    Installed  capacity will be 

about  100 kw. 

- Jaqué: located  in  the lesB  populated   pi-ovince of Panama,  on the 

Pacific Ocean.     It   íe planned   to  install   100 kw. 

- Río Sereno:   on the mountains,   close to the Costa  Pican border.    Main 

activity is   coffee  plantations.    Our  plans  are to  install 

about  800 kw. 

Our compromise with IDB  is  to identify not   less  than  15  projects  for 

the end of the year. 



Summary 

Panama's mini-hydro-electric  plants  programme started   recently;  to ii'r 

IRirE does not have any experience with the operation and  maintenance of thot-»»- 

plants:     two mini-hydro plants are  currently under construction with 

erpocted completion date some tome at  the end of the year. 

Co-operations in terms of financing and technical assistance hao boeri 

end will be provided by USAID and IDB. PNUD, through its Central American 

Energy Programme, will also  próvido technical assistance. 

Ine task of electrifying all the communities  in the country is a 

complex one:    only 50$ of the  families today are able to use electric energy. 

EcgradlesB of all the problems that are found and will be  found in the 

development of mini-hydro installations IRRE will continue its  programme 

of supplying all the communities with a safe and reliable electric service 

\ith the use of Panama's own energy sources. 



^x/ 
_-> \ A 

o 

¿,8 

+ 

+ 

V3tU vj.:;<y> 



á 



1 

71 
O 
Ó 
< 

cr 
h- 
o 
lü 
-I 
Id 

< >• 

5 
< (/> 
r      o 
< <J 
°-       .J 

Q       CC 
Ci 

< X 
<_) 

er 

UJ 
Q 

O 
H 
3 

to 
z 

o 
°   n 

O     r 1 
LU 

O 

o 

Lü 
>- 
o   c^> 
ce 
Q- 

-w 

/ 
;.'  *    .-•" 

.\ < + 

*? 

<! 

Z. 
/i 

^ 

V ^ ; A l^ik 

. *.:;•< 

i i i il ,r;: r( 

4 ¡:'! l!     i 

.... ' M 
i   i      i 

;   I 
'i I 

I ii 

I     >i 

.UJ 



 «.  ~~ '             """ ~r ' 

- 

"    'A. 

*                    'v. 

/1,11 

\ V ,4 I / 

I 'I I-, Ut. 
A 
' i 

t-t- • 

AA 

V ' I 

I 
/ 

i v\   / A   A 

:R 

-•-w        ». . /• • 

-"'T 

"1 

,-n 
-    !       I 

III 

A.   i»    i 2     ! 
'•r-1. 

ITT MP«! 

.:ííi|!!.>¡    i 
1      :    M ! i|. I 
.     •   .    '   il 



1 - 



—L       t 

M 

OL 

51' 

J I» 

==ar=::.=v:7=-^.-_- i!   *; *     ¡  «I       ¿ 

< A 
J 

ii! 
-I .]_»_L 

,1   I ! 

./•I 
I 

r' ,--,, 
-i J i 

-¡'J 

--r- 

il 

MM 

f ' ¡I 

ü '. I 

.UÍ 
y 

L-L si r¡ n* 

i   '/- i ' : 

'-O V-.C 
-*,-t 

ji 

¡MM 



We regret that bonne of the pages in the microfiche 

copy of this report may not be up to the  proper 

legibility standards,even though the best  possible 

copy was used for preparing the master fiche 






