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EVALUACION DEL POTENCIAL
HIDROENERGETICO REGIONAL
INFORME PRELIMINAR

1. INTRODUCCION

Latinoamérica posee un potencial hidroeléctrico
muy importante, del cual sélo se aprovecha un peque-
fio porcentaje. Los altos precios del petréleo vy la insu-
ficiencia de recursos de petréleo y gas para cubrir la

demanda energética hacia fines del ano 2000, han per- -

mitido que la hidreenergia se constituya como una de
las principales alternativas energéticas para América
Latina.

La hidroenergia es uno de los mayores recursos
energéticos que dispone Latinoamérica y El Caribe, cu-
ya importancia es adn mayor con respecto a los recur-
s0s energéticos vtilizables para la generacion eléctrica.
El potencial hidroeléctrico instalable total s de unos
806.000 MW, del cual séle se aprovecha un 12.8%.

Si se proyecta al ofio 2000 la tendencia histérica
del desarrollo del sector eléctrico, asumiendo que para
ese mismo ano el 70% de la capacidad instalada de
generacion seria de origen hidrdulico, en los préximos
20 afios seria necesaric instalar mas de 260.000 MW
adicienales en plantas hidroeléciricas, lo que significa
incrementar cinco veces la capacidad instalada actual.

Esie desarrollo masivo de la hidroenergia definido
para mantener la tasa de crecimiento histérico del sec-
tor eléctrico incrementando la participocién de la hi-
droenergia, demandard inversiones superiores a 260 x
109 délares durante los préximos 20 afos.

La regidn en su conjunto estd en capacidad de plan-
tearse un desarrollo intensivo de la hidroenergia, si
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PROGRAMA REGIONAL HIDROENERGIA
OLADE

consideramos que la tecnologia requerida es amplia-
mente conocida y que en diferentes paises latinoame-
ricanos existen experiencia y capacidades de ingenie-
ria de proyectos y conslruccién, asi como la infraes-
tructura necesaria para la fabricacion de equipamientos
para centrales hidroeléctricas.

El desarrollo hidroenergético creard condiciones
favorables para promover actividades productivas orien-
tadas al suministro de materiales y equipos, asi como
a una apreciable capacidad de generar emplec duran-
te los procesos de construccién, Como efectos ““hacia
adelante’” en la economia, el desarrollo eléctrico in-
tensivo y el mayor empleo de una fuente renovable de
energia, coniribuird a la creacién de condiciones favo-
rables para la electrificacién del transporte y de fa in-
dustria,

Para una accidn planificada en el desarrollo de un
recurso energético de tan grande importancia como es
la hidroelectricidad, es necesario tener una imagen
confiable de su magnitud. Es por esto que OLADE ha
tomado enorme interés en que los paises de la regidn
realicen la evaluacién de sus recursos hidroenergéticos.

El conocimiento del potencial hidroeléctrico de
una cuenca evoluciona gradualmente, haciéndose ca-
da vez mds preciso, a medida que las informaciones
sobre sus caracteristicas fisicas se hacen disponibles y
conforme se hacen estudios de gabinete y de campo,
que permitan la definicién de divisiones de caidas y
aprovechamientos a lo largo de sus rios.

Dado el costo que representa la obtencién de in-
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formacién de campo, el nivel de esa informacién se va
profundizondo a base de un sistemético proceso de
priorizacién., Como consecuencia, el nivel de infor-
macion de los recursos hidroenergéticos es muy varia-
do, de manera que para obtener valores tofales del po-
tencial energético es necesario un proceso de evalua-
cién del recurso que incorpore los valores obtenidos de
los diferentes niveles de conocimientos de esos recur-
508, segin las efapas de trabajo que o continuacién se
indican: estimacién, inventario, factibilidad, disefio
basico, disefic de ejecucién, construccidn y operacion.,

Lo estimacién o evaluacién de gabinete es la pri-
mera apreciocidn del potencial y definicidén de alcan-
ces, costos y plazos de los estudios de inventario a rea-
tizar, La etapa de inventario es la de definicién del
potencial energético aprovechable de la cuenca hidro-
grdfica mediante el estudio de la divisién de caidas y
estimacién preliminar del costo de cada aprovecha-
miento.

Dentro de este contexto, OLADE con la ccopera-
cién de expertos de algunos de sus paises miembros,
ha elaborado una metodologia que pretende propor-
cionar a los paises de América Latina y El Caribe un ins-
trumento que les facilite un mejor conacimiento del po-
tencial hidroenergético que poseen, conocimiento gque
los ayudard en la planificacién de sus programas de
desarrollo.  Asimismo, proporcionard a los paises una
visién comprensiva del potencial hidroeléctrico regio-
hal y de las implicaciones que podrd tener un desarrolle
en un marco de cooperacién regional. .

En este documento se presenia una resefia de la
metodologia y del trabajo realizade por OLADE v por
las instituciones competentes de los paises miembros,
para ejecutar una primera evaluocién de los recursos
hidroenergéticos regionales.

Se ha tomado como insumo Onicamente la infor-
macién basica disponible en los paises, no contempldn-
dose el levantamiento de nueva informacién; sino mas
bien, el procesamiento de datos existentes o la trans-
tormacién de evaivaciones hidroenergéticas realiza-
das con anterioridad.
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Se ha tratado de obtener los valores totales de la
magnitud del recurso, con un grado de precisién de-
pendiente de los distintos niveles de conocimiento que
de! mismo se tuvo. En este frabajo se han esiablecido
tanfo los potenciales de cuencas o rios sobre los cuales
no se hicieron estudios especificos, como los correspon-
dientes o cuencas o rios inventariados, asi como tam-
bién oprovechomientos especificos estudiados, en cons-
truccidén o en operacién,

Los formularios que sintetizan la informacién de la
evaluacién han sido llenados por cada pais segin el
nivel de conocimiento de sus recursos hidroenergéti-
cos y por OLADE o nivel de consolidacién.

2. ACTIVIDADES REALIZADAS

Considerando que ung mayor utilizacion de los re-
cursos hidroenergéticos disponibles y en consecuencia
sna reduccién significativa del consumo de hidrocar-
buros para fines de generacién de energia eléectrica, es
una meta que debe ser alcanzada y que, por otra parte,
la planificacién del empleo de la hidroenergia requiere
de un conocimiento razonablemente precisc de los re-
cursos disponibles, se confirma la importancia de reo-
fizar, en forma sistemdtica y con bajos costos, el levan-
tamiento de dichos recursos.

En este sentido, OLADE preparé una metodoiogia
con el fin de realizar la evaluacidn de los recursos hi-
droenergéticos regionales, para lo cual reunié un Gru-
po de Trabajo y un Grupo Asesor con expertos de los
palses miembros. Esia metodologia fue analizada vy
perfeccionada en el | Seminario Latinoamericano de
Hidroenergia arganizado por OLADE; de las conclusio-
nes prdacticas que se derivaron de su aplicacidn sobre
muestras en un niomero reducido de paises, se contd
con elementos suficientes para proceder a su revisidn
y perfeccionamiento final.

Con la mefodologia definitiva y ejemplos de apli-
cacién practica que prepararon Brasil, Perd y Venezue-
la, se realizd una edicién suficientemente amplia de la
metodolodia de evaluacidn, pard que pueda ser de co-
nocimiento no sélo de las instituciones responsables
del suministro de la informacidn a OLADE, sino también
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de las diversas instituciones que eventualmente partici-
pen en el proceso de evaluacién en cada pais.

Las actividades de ejecucidn tuvieron como punto
de partida los contactos que realizé la Secretaria Per-
manente de OLADE con los gobiernos de los palses
miembros, los gque fueron informados de las activido-
des previstas, ubicadas en el contexto del Programa La-
tinoamericano de Cooperacidén Energética — PLACE.

Acompanando al envio del documento definitivo
de la metodologia debidamente perfeccionada, la Se-
cretaria de OLADE propuso a nivel ministerial, el desa-
rrollo de la evaluacidn inicial de recurses hidroenergé-
ticos en cada pais, se sugirieron plazos de ejecucién, se
solicito la designacién de la contraparte nacional y se
anuncié el envio de misiones de corta duracién, forma-
das por expertos de la regién, para coordinar los deta-
lles de lo ejecucién de ia evaluacién, realizar aclara-
ciones e identificar eventuales necesidades de asisten-
cia técnica.

La distribucion inicial de los documentos estuvo se-
guida de conferencias en varios paises, sobre la aplica-
cién de la metodologia, en las cuales participoron funcio-
narios.de alte nivel y profesionales de los ministerios e
instituciones responsables. Las conferencias se reali-
zaron como parte de las actividades de ias visitas para
promover y coordinar fa ejecucién de la evaluacién en
cada pais.

Durante la realizacién de las visitas fue posible
identificar los diferentes grades de informacién basica
disponible, necesaria para la evaluacién de los recur-
sos hidroenergéticos y, principalmente, la disponibili-
dad de cuadros técnicos nacionales capaces de reali-
zaria. Después de este diagndstico se establecié cuales
paises estarian aptos para suministrar asistencia técnica
y cudles la requerian. OLADE manifests a las instity-
ciones responsables del trabajo, que ante cualquier so-
licitud de éstas o través de los respectivos ministerios,
podia caordinar el envio de técnicos de los paises que
se encuentran en niveles mds adelantados de desarro-
flo relativo o evaluacién de recursos hidricos hacia
aquellos paises con mayores limitaciones.

Como ejemplo de cooperacién regional en el mar-
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co del PLACE, cabe destacar la asistencia técnica solici-
tada por Bolivia, la misma que bajo la coordinacién y
financiamiento de OLADE ha sido proporcionada por la
Empresa Nacional de Electrificacién del Per( - ELECTRO-
PERU a ENDE en Bolivia con el fin de realizar la evalua-
¢ién de sus recursos hidroenergéticos.

En los paises miembros, OLADE ha realizado la
difusién de la metodologia de evaluacién median-
te l& presentacién de conferencias a entidades res-
ponsables del trabajo, establecimiento de compromi-
sos sefialande programas y plazos de ejecucién, orga-
nizacion de contrapartes nacionales y coordinacién de
detalles para ejecutar la evaluacion.

OLADE ha recibido la evaluacién de 16 paises, la
misma que ha sido realizada por los instituciones na-
cionales designadas como contraparte; la mayoria de
ellas ha presentado su trabajo en forma completa de
acuerdo a la metodologia propuesta por esta Organizo-
cién.  Para aquellas evaluaciones que no han estado
totalmente definidas, OLADE ha realizado un trabojo
complementario con el fin de presentar este informe
preliminar tratando de dar una visién mds objetiva de
la realidad en cuanto a recursos hidroenergéticos en
Latincamérica y El Caribe.

3. METODOLOGIA DE EVALUACION
3.1 Criterios empleados

En esta evaluacién se considerd que los pardame-
tros mds relevantes para determinar las perspectivas
hidroenergéticas son la ENERGIA FIRME, la ENERGIA
MEDIA y la POTENCIA INSTALABLE.

La ENERGIA FIRME de un sistema interconectado o
de una central hidroeléctrica, es el recurso hidroenergé-
tico con el cual se puede efectivamente contar,

La ENERGIA MEDIA se define como el promedio
aritmético de la energia generable durante todo el pe-
riodo considerado para la serie estadistica hidroldgica;
es en general superior a la energia firme, dado que no
todos los afios son tan secos como el correspondiente
al periodo critico.
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La POTENCIA INSTALABLE es el potencial de equi-
pamiento de un aprovechamiento hidroeléctrica; limita
la mdxima produccién de energia.

la produccion energética de un sistema interconec-
tado o de una central hidroeléctrica estd siempre refe-
rida al periodo de generacién, en consecuencia, fanto
la energia firme como la energia media pueden ser ex-
presadas en forma equivalente a potencia. De esta
manera es posible utilizar tanto la unidad “Megavatio
medio” MW, como “GWh/afo””. La conversién de un
valor expresado en la primera unidad para la segunda,
se hace multiplicando el valor de la primera por 8.76.

En los formularios que se presentan en esie infor-
me preliminar, la energia firme y media se han expre-
sado en unidades de “Megavatios medics” MW o de
"GWh/afo”; de los paises que han enviade su infor-
macion, el Brasil es el Unico que adopta la unidad “Me-
gavatio Medio” MW,

3.2 Formularios y cugdros empleados

La informacién se organizd en distintos cuadros re-
sumen o formularios de acuerdo al nivel de conoci-
miento que se tuvo de cada cuenca, tframo de rio, apro-
vechamiento dislado o sistema de generacion.

En este resumen de la metodologia de evaluacion
se presentan esquemas de los cuadros y férmulas em-
pleados por los paises en la ejecucién de su evaluacion
hidroenergética.

Para las etapas mas elementales del conocimiento
de! potencial, esto es para las estimaciones o evalua-
ciones de gabinete, se ufilizé uno de los cuatro pri-
meros formularios de acverde a la informacién dispo-
nible paro cada caso.  En esta situacidon estdn todas las
cuencas o framos de rio, en los cuales adn no se harea-
lizado el inventario hidroenergético, en consecuencia
se utilizaron procedimientos alternativos para estimar
indirectamente la energia firme, energia media y la
potencia instalable, utilizando los datos existentes y
mediante cdlculos matematicos simples.

El cuadro nimero 1 se utilizd en aguellas cuencas
en las cuales la Gnica informacidn disponible fue el po-
tencial teérico bruto de escurrimiento superficial.

o
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El cuadro 2 se utilizé en aguellas cuencas o framos
de rios en los cuales la mejor informacién disponible
fue el potencial bruto lineal.

En aquellos framos de rios en que no se dispuso de
su perfil y que por lo fanto no se han individualizado
los aprovechamientos potenciales, se ufilizd el cuadro
ndmero 3.

Se ha adoptado como critferio general el ser mds
conservador en la medida en que la informacidn dispo-
nible fue menos precisa. Esto es vdlido fanto en los as-
pectos energéticos como en los de costos.  Para niveles
de conccimienio mas rudimentarios, se subestimaron
las energias y sobreestimaron los costas, mejorando su
apreciacién para los niveles superiores de conocimien-
to.

Finalmente, en aquellos framos de rios en los cua-
jes no se han realizado estudios de inventario, pero so-
bre los cuales se conocié su perfil ideniificdndose pre-
liminarmente los aprovechamientos potenciales, se
utilizé el cuadro ndmero 4.

Para aquellas cuencas, tramos de rio y aprovecha-
mientos aislados o integrados que se encuentran en un
nivel de estudios de inventario o en elapas mds avanza-
das: factibilidad, disefio bdsico, disefio de ejecucion,
construccién u operacidn, se utilizé el cuvadro ndmero
5, cuya estructura es mds compleja.

Como anexo a los resullados de estos formularios,
algunos paises presentan mapas topoldgicos de cada
cuenca estudiada, con el objeto de indicar la localiza-
cidn relativa de la informacion.

Los tres formularios siguientes {cuadros 6, 7 y 8),
permifen resumir la informacién de los cinco primeros
e indican el potenciat hidroenergético expresado como
potencia instalable en MW (cuadro 6,) la energia firme
en MW y GWh/afio (cuadro 7), y finalmente la energia
media en MW y GWh/afio (cuadro 8).

Los formularios restantes {cuadros ¢, 10y 11), son
semejantes a los cuadros mencionados en el pdrrafo
anterior, pero se refieren a la informacién recibida de
ccda pais, y han side Henados por OLADE, como conso-
lidado regional.
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POTENGIAL HIDROENERGETICO ESTIMADO BASADO EN EL

POTENCIAL BRUTO SUPERFICIAL DE ESCURRIMIENTO

CUADRO N®1

Pais ¢

Rafurencias

POTENCIAL FOTENCIAL WIDROEMEAGETICO ESTIMADQ
aRuTo
SUPERFICIAL : MEDIA GIA FIRME | POTCHCIA
SUENG A R1o ENERGIA MED ENER A 0
EBS INED L INSTALABLE
o GWh e GWh ope GW¥h piNg
W Zuh ) Rw MW L¥h
" afo ofio oie M
—— A
SUADRO HE 2
POTENCIAL HIDROENERGETICO ESTIMADO BASADG

EN EL POTENCIAL BRUTO LINEAL.

CUENCA

EFIR = Kix {3 xEBS; (GWh/arg]
donde:
EBS en CWh/ade

EFIR = KiX[3 xE85; [MW]
donde:
EBS en MW

/IK/. = Coeliciente que reluciona lo energio media con la energia media onyal

brula superficial de escurrimiento
= Relocién lipica estimoda entre lu energia firme y lo energia medio
EMED = EFIR/(3: [GWh/ofo] EMED = EFIR/ 1 (MAW)

donde: donde:

EFIR en GWh/ado EFIR an MW

PliNG = EMED/B.76 x FC; MW] PiNS = EMED/FC; [MW]
donde: donde:

EMED en GWh/aho EMED en MW

FC == Factor de copacidad

Paie!
Rufarsneia:
POTENGIAL POTENCIAL MIDROENEHSETICO ESTIMADO.
BRUTO
LINZAL EMERGIA MEDIA ¢ ENERGIA FIAME | POTENCIA
[5:18 EMED TFIR INSTAL ABLE
GWh s GWh — GWh PINS
Hw MW AL Rl
aho 000 MV ang MW

f;//”ﬂ/

/EFIR’ = K x 3 x EBL; {GWh/afio]

EFIR = Ky % /3 x EBL: [MW]
donde:
EBL en MW

donde:
EBL en GWh/oito

K

= Cosficiente que telociona le energla medio con lo energia bruta lineal
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CURDRO WZ 3
POTENCIAL HIDROENERGETICO ESTIMADO NO. INDIVIDUALIZADO )
Pols
fAeterencio
[ COTA cwom. mewa | cauoa, | ENERGIA  FIRME TEnERGIA MEDIA | POTERCIA
msnm EN LA COTA | REQULARIZADD EfiR EMED INSTALABLE OOSERVACIONES
cuENCA nre isup:mun INFERIOA ::EABL :.*nls ' W S¥h MW S¥h Fres
LA EY —
| wh. MW ano MW afio MW
EFIR = 0.0219 x QREG x AZ; EFIR = 0.0025 x QREG x AZ;
L—/— / [GWh/oﬁo} [MW] |
CUBLRD W &
POTENCIAL HIDROENERGETICO ESTIMADO INDIVIDUALIZADO Fals
Autarenciat
COTA8  DEL ENE
ApovectaMEnTa | naea pe | CAUPAE CAUCAL [CAIDA BRUTA ENLF‘GU’.r FIRME ENERGIA MEDIA POTENGIA
mEam MEDio REGULAR MAXIKA EfiR EMED VS TAL ABLE
CUENCA RO |UBiCACION DAENAJE OMED QREQ KB - LT DBSERVACIONES
JUPERIOR | INFERIOR | Y Y m e S¥n T S¥h
mess me afio ) LA bl
i
. EFIR = 0.0431 x QREG x HMAB; EFIR = 0.0072 x QREG x HMAB;
_ T
P [GWh/afo) (FAVY]
POTENCIAL HIDROENERGETICO INVERTARIADO cuARRO N 3
rals L
meterangin:
pea pe | PERIOBO HIDRGLOGICO CAUDAL m;"‘J: VOLUMEN (165 m3) HIVEL m
MES ¥ ARG OLL IHIGID Y pIN -
SUEKCA RlO arrovECHAWENTY DFERAJE n oot oL i | oRvel | oaven [ Al luwey oe] mpe, | dven | mes
: Tl Bl ECd ovnn ol ROl I Rl o et R A
ko UTILIZAGO | GRITICO oMED | aaep. | eciT | aRte vToT vu ol lanioiobonns Bl il RPN SN dians el
t ¥
CAIDA MAXINA | cuon AREA IHUNDADA EHEAGAL FIAME ENERGIA WEDIA
LJ___;——‘—’P—_‘— - weoin K RS L, A?»o‘llc-ti:ml'l'ﬂ ;g;::::: ug\;cu W oor | mvEntion | Maason NIVEL BE ERTRADA
NETA er1a fuEL VKIDAGES | £371HADA | ysitTama EN OBSERVACIONEY
™ RANINR F MININA . T CAPLCIOAD COHOCIMIENTQ -
#AuTE | HETA BADIMA § opier lonenamm |~ N Ju ) . i CPERACION
'Y Huan TR ) AUAR ANAD N N awe/ans Nw LT LY T LILE) L3 e USs uitoew
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- - CUADRO N2 6.
POTENCIAL. HIDROELECTRICO
POTEMCIA INSTALABLE EN MW
Revwrencia @
INVENTARIADO
TOTAL Yo
CUENCA APROVECHADO NGO TOTAL ESTIMADG | GENERAL {DISPONIBLE [APROVECHADG
PROVECHADA INVENTARLADO)
or;:::mu r.nfuhbcc n:c?vr::m { (&) l?)ﬁlﬁ)o(ﬁ) {B)=(4}>16) B_’_l 100
41 {5)af{3) +ia} 73
1) ) ftasezy {
. ]
CUADRO NT 7
POTENCIAL HiDROELECTRICO Pute :
ENERGIA FIRME
Rafersncid:
INVENYARIADG
TOTAL
APROVECHKADO no TOTAL ESTIMADO { @ENERAL | DisPoNtoLE s
CUENCA APROVECHADD | INVENTARIADG APROVECHAG O
EN OPERACION EN CONSTRUCCEN [TOTAL APROMWE CHAD]
(il (21 (31e04) +2) 1 (43 (5heiztelal {8} {ristedr{e) | (o) (4} (6} 30, 100
T Gwh e GAN peped G W GW T TWh QW vy avh hrper EWH T
W o [ il ek} i kL M 1 il W ¥k ]
M aho * ke ¥ ode v LETY oha " whe Y ehe ¥ o
- —
CUADRD N2 8
POTENCIAL HIDROELECTRICO ot
aip t
ENERGIA MEDIA
Refacunela:
INVENTARIADDO
ToTAL
APRAOVECHADD N TOTAL ESTIMADO GEWERAL DI3PONIBLE “fo
N APROVECHADO | INVEHTARIADG
CUENCA €H QPERLCIOH |EM CHIGTAUCCION |TOTAL APROVECHADO (4) U31eqa1e(4) (e (Thelsteins | ayeraregay | NTROVESHARO
{1} () (3=t} «{2) {5}
——x 00
W awr Ww o | ewe ! HW Wk (1] Wh i uw G¥h wd | SWh | Tw | sws T swh in
tho aRo aka aig ane ant aka aks
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POTENCIAL HIDROELECTRICO DE AMERICA LATINA
POTENCIA INSTALABLE EN MW

CUADRD N2 9

Refersncls

INVENTARIADO
TOTAL ofy
CUENCA A PROVE-CH ADO HO vrora. |ESTIMADO | GENERAL |CISPONIBLE |APROVECHADO
T T PPROECHIOGIVENTINE] (g ) (Thels)e(E)(8)( 41+ (8)] (3} oo
#ERALID HITRUC, |ARRGYE: . . —— g
0} ) [3e5ea} {41 |ianiziva {7
.
——
CUADRO N2 0
POTENCIAL HIDROELECTRICO DE AMERICA LATINA
ENERGIA FIRME Reterenale:
INVENTARIADO roraL .
EEYImaDO SBEMERAL DigPOMIBLE
APROVECHADD NO YaTaL °
PAL & ARROYECHADO | INVENTARIADO APROVECHADD
R e B vintiian (43 (e1a(3) 0 ta 18 metsi st | toateretey |
——g 00
W |awnsoho | Ww  |ownjeRo] MW |ewn/ade | WW  lownsame | WW  [owhfehe| EW [owncame | BW  |awh/eke| MW [awn/oRe tr}

L’/

POTENCIAL HIDROELECTRICO DE AMERICA LATINA

ENERGIA MEDIA

f_fW__M_/

CUADRD N2 §I

Refurancig
I MYENTARLADED TOTAL
L8TIHADG CENERA 4] L BLE °
APROVECHADD no ToTaL ERAL tarom /o
APROYECHADD INVENTANIADD
Pats W QPERACION |EN CONSTAUGTION{TOTAL A® 141 (815020 (4] T3 (P otsdotar | (8100810 (el ArmovEEHARe
) t2) {(She (1) o2 T3l TEEY. 1eisle (e (3}
N -".'r";l [{+1:]
W jeWh/ake| MWW [awn/jeke| MW (GWh/ako ] WW  jewn/eho| HW  lawn/ete] U lownsema| OW  [swh/aie] HW  |ownsare ¢
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4. RESULTADOS PARCIALES DE LA PRIMERA EVALUACION
DEL POTENCIAL HIDROENERGETICO REGIONAL

POTENCIAL HIDROELECTRICO DE AMERICA LATINA

CUADRO N 9@

HOJA 1 DE 1

POTENCIA INSTALABLE EN MW
FEGAA ; _AGOSTO 1984
INVENTARIADO
TOTAL %
PAIS APROVECHADO NO rora, |ESTIMADO | GENERAL |DISPOKIBLE |APROVECHARO
T B | Toma [ OTOROIVERRIER  (8)  [(M=(5iHel(BIx414(6) | (3) 00
orshioon [onsTive. LEROVESA () (syu(ay e 7y
1. ARGENTINA 3.620 4.517] s8.137 38,650 16,787 §  wweee 46,787 38,650 17.4
2. BARBALOS
3. BOLIVIA 04 7 31t 10.704 11,015 28,842 39,857 39,546 0.8
4, BRASIL 31.765] 18.512f 51.277 81.575 132.952 80.200 213.152 161.875 23.4
5. COLOMBIA 3.834 4.921] e.788 | 87.365 96.120 23.880 120.000 111.245 7.3
6. COSTA RICA 620 96 716 7.514 8.230 —— 8.230 7.514 8.7
7. cusa
8. CHILE 1.736 520 z.256 18,737 20.393 881 21.874 19.618 10,3
9. ECUADCR 322 686| 1.008 26.183 27,191 42.762 69,953 68.945 1.4
10. EL SALVADOR 232 180 412 1,220 1.632 218 1.85¢ 1.438 22,3
11. GRENADA
12. GUATEMALA 164 300 464 3,983 4.453 5.189 9.642 9.178 4.8
13. GUYANA
14. HAITI
15, HONGURAS
16. JAMATCA
17. MEXICO €.500 2.160| 8.660 19.214 27,874 35,932 64,806 56.146 13.7
18, RICARRGUA 100 100- 2.826 2.926 2.229 5.155 5.055 1.9
19. PANAMA 246 300 546 1.917 2.463 4.683 7.146 6.600 7.6
20. PARAGUAY
1. PERU 1.809 427 2.315 59.927 62.242 13.139 75.381 73,066 2.1
22. REP. DOMINICANA 188 54 242 683 925 1.087 2,012 1.770 12.1
23. SURINAM
24, TRINIDAD Y TOBAGY
25. URUGUAY 2.400 ] ---—- 2,400 282 2.682 | wemee 2.682 282 91.7
25, VENEZUELA 3.170 8.314} 11.484 40.116 51.600 31.877 83,477 71.993 13.8
TOTAL 57.010 | 42.064 §99.074 [ 401.400 | 500.074 1 271.926 772.000 672.926 12.8
FATSES EVALUADOS

@
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CUADRO N2 9.1

POTENCIAL HIDROELECTRICC DE AMERICA LATINA HOTA 1 DE 1

POTENCIA INSTALABLE EN 3 pen Toral
FECHA : __ AGASIO 1934 ~

INVENTARIADO ) MY
s TOTAL 3 %Ya
PAIS APROVECHADO NO rota {ESTIMADO | GENERAL |DISPONIBLE JAPROVECHADO
™ En | voran [UUOVECHAGIVENTRRADOL  (8)  [(T)=(B)+(6)|(8):{4)+{8)| (3}
abeatl nvieatl iittoes IRFCTIN (S REIETY 7y e

ARGENTINA 7.74 F 9.85 17.39 82.6% 100 46.787 82.61 17.39
BOLIVIA ¢.76 | 0.02 0.78 26.86 27.64 72,38 39,857 99.22 0.80
BRASIL 14.90 | 9.15 24.08 38,32 62,37 37.63 213,152 75.95 24.65
COLOMBIA 3,19 4.10 7.29 72.80 80.09 15.50 120.800 92,70 7.29
COSTA RICA 7.53 1.17 a.70 91.30 100 8,230 91.30 8,70
CHILE 7.94 | 2,38 10.32 85.66 95.97 4,02 21,874 89.68 10.32
ECUADOR 0.46 | o.98 1.44 37,43 38,87 61,13 69.953 98,56 1.44
51, SALVADOR 12.5¢ } 9,73 22,27 $5.94 83.21 11.79 1,250 77.73 22.27
GUATEMALA 170 ] 3.n 4.81 31,36 46.18 53,82 9.642 95.19 4.81
MEXTICO 10.00 | 3.33 13.33 29.65 42,98 56.99 64.506 86.64 13.33
NICARAGUA 1.94 1.94 54,82 56.76 23,24 5,155 98.06 1.20
PANAMA 3.44 | 4.20 7.64 26.83 34.47 65.53 7.146 92.36 7.64
PERU 2,40 | 0.86 3.08 79.50 82.56 17.44 75,372 96.94 3.06
REZP. DOMINICANA 9.34 2.68 12,03 31,95 45,97 54.03 2.012 87.98 12,10
URDGUAY 89.43 | -———- 89.49 10,51 100 - 2,682 10.51 91,70
VENEZUELA 3.80 | 9.96 13.76 48.06 81.81 38,19 83.477 86.24 13.80

TOTAL 7.38 5.45 12.83 51.94 64.78 25,22 772,000 87,15 12.8
PATSES EVALUADOS

ww
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POTENCIAL HIDROELECTRICO DE AMERICA LATINA

CUACRO N2 10

HOJAR 1 DE 1
ENERGIA FIRME FECHA ; _AGOSTO 3984
INVENTARIADO
TOTAL
APROVECHADO No TOTAL ESTIMADO GENERAL DISPONIBLE s
PAL S EN OPERAGION | EN CONSTRUCGRN|TOTAL APRovecDd| 0 COMADG | INVENTARIADO APROVECHADG
{1 (2 (3)s (1) * (2) ta (51=(3) . (4} ts) (7he(s) ri6) | (8)a(4)+ (8} (51
MW lowWn/oRo | WW  [Gwn/oRe| MW |Gwhifio | MW lown/afo | MW  |awnsaie| HW  Jown/afio | MW  |own/afie| MW |awhk/afo ™ 100
1. ARGENTINA 1.192 | 10.439 §72] 7.639| 2,064| 18,078 | 9.156| 80,206 11.220 98.284 11,220 98,284] 9.156 80,206 18,4
2. BARBALOS
3, BOLIVIA 148 | 1.300 2 17 150 1.317 4.833] do.ses|  4.783| 41.902{ 7.494 @5,650( 12,277 | 107,551) 12,127 106.235 1.2
4. BRASIL 16,024 [140.370 | 10.502 | 91.0%8| 26.526}232.368 | 39.951 | 349.971f 66,477 582.339 40,099 351,267[106.576 | 933,606 50,050 701,238 24,9 (
5, COLOVBIA 1,587 | 13.904 1861 16,313 3,449 30,217 | 35,961 315.021] 39.411 345,238 9,729 85.228f 49,140 {430.466 45,690 400,245 7.0
6. COSTA RICA 33| 2,745 a0 350 353 3,005¢ 2.825| 22.359]  2.978 26.094 2.978 1 26,094 2.625 22.999 11.9
7. CUBA
8. CHILE 400 | 4,200 | 223| 1,954 73| 6244 9,097 79.688] 9,810 85,932 s1q  4.465| 10.313 | 90.397} 9.604 84,153 6.9
9. CCURDOR 187 | 1.636 19| 2,79 s0s| 4.427| 13.310( 118,380 14.016 122.777] 11,954 t04.716] 25.970| 227,404l 25.46d 223.067 1.9
$0. EL SALVADCK 112 984 &0 526 1721 1.510 260 2,274 4321 3,787 63 550 405 4,336 323 2,827 34.8
11,  GRENADA
12, GUATEMALA T 312 123| 1,077 159 1.389 10850 @.158  1.204 10.544] 1,750 15.304] 2.961| z5.939f  2.80d 24.549 5.34
13, GUYANA
14. HARITI
15, HCHDURAS
16. JAMAICA
17, MEXICQ 1,984 17,390 515 4,527 2,499 21,817 4,256 37.289 6.755f 59.206 T.7111 67.480F 14.466 |126.686 11,9671 104.769 17.3
18, NICARAGUA 33 288 33 288 ol ®.593] 1.094 s.881) sz 4.394) 1lsiel 13.27s) 14831 tz.owy 2.2
19.  PANAMA 97 854 169] 1,476 266 | 2.330 691| 6.051 957 8.381] 1,664 | 14.573[ 2.620) 22.954] 2.417| 20.624 10.1
20. PARAGUAY
21. PERD 347{ 8.285 2600 2,275 1.207 | 10.570¢] 27.152| 237,835} 28.350| 248,425] 7.1761 e2.z66| 35.336 |311.201| 34.320] 300,723 kW)
22, REP. DCMINICANA 51 448 27 234 78 682 150 1,331 228 1.993 ge | 3.419 s18| s.412 5401 4,731 12.6
23. SURINAM
24. TRINIZAD Y TO3AGO
25.  URUGUAY a3l 7. 813]  7T.1z% 78 668 ass| 7.789 8y | 7.789 7% 6623 01,4
26. VENEZUELA 3,085 9,240 3.96% 34,701 5.013] 43.921 13.737120.336| 18,733 164.277| 11.705| 97.288| 29.858 |261.565| 24.842 217.624 16.7
TOT AL 25,0700 219.6150 18.03d 165.878 44,006 385.49% 163.2831'430 354] 207.289)1'815 849100, 147 | 877.2905307.436 [2'653, B3| 263.431P'307.650 14.3
PAISES EVALUADOS

MW = Kegavatio medio
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POTENCIAL HIDROELECTRICO DE AMERICA LATINA

CUADRO N2 I}

HOJA 1°DE 1
ENERGIA MEDIA FECHA :__AGOSTO 1983
I NVENTARIADO TOTAL
APROVECHADO NG ToTAL ESTIMADO GENERAL DISPONIBLE L7
PAILS EN OPERACION [EN CONSTRUCCION| TOTAL APROVECHADO APROVECKADS | INVENTARIADO APROVECHADO
() 121 (5)sl1) w (2} (4} (8)a(3)4(4) (&) {7)s{Btel6) | (8)s{a) (B} (33
—_—— 100
NW laWh/cRo| MW |eWh/dho| WW lowhsafio| MW GWh/aho| WW  [Gwn/ofal WW [oWhaRel NW  jewn/oho| WW  |awn/oiio i
1.  ARGENTINA 1.594| 13.982| 2.270| t9.883] 3.8sal 33,845 1.967 | 148.628] 20.830]182.473 - - 20.830| 182,473} 15,367 148,623 18.4
2. BARBADOS
3. BGLIVIA 172 1.507 2 21 174 1.528| §,731[ so0.200 5.905| 51.728| 14,413 126.272] 20.320{ 178.000) 20.148{ 175,472 0.8
4. BRASIL 136.400[M94.864
5. COLCMBIA 2.255) 19.754) 2.243 | 19.647 4,498 | 39.401} 58,156 | 509.446) 62.654]548.847] 11,940 104.594] 78,000 683.280} 70.096| 614.040 5.8
6. COSTA RICA 376 3.290 59 515 435 3.805| 3,81t 33.388 4.24t] 37,190 - - 4.246] 37.190| 3.811{ 33,385 10,2
7. CUBA
8. CHILE 237 8,205 361 3,160)  1.297 | 11.365| 12.404 } 108.656( 13,701 120,12 637 5.5831 14.338)125.604) 13.040| 114.230 9
9. ECUADOR 213 1.864 524 4.588 737 6.452) 16,114 | 1411585} 16.850| 147.000 21,382 187.303| 38.232[ 334,910| 37.495] 328.45a 1,9
10. EL SALVADOR 148 1.300 86 757 23% 2,057 amn 3.252 606 5,370 90 786 695 6.096 461 4.039 41,3
ER GRANMDA
12.  GUATEMALR &0 527 205 1,798 265 2.325) 1.437 | 1z2.417 1,690} 14,802 3.2150 28,160 4.904| 42.962| 4.838| 40.4537 5.4
13, GUYAMA
14, HAITI
15. HONDURAS
16.  JAMRICA
17, MENICO 2.824 24.843 735] 6,468 3.863| 31.31iF 6.083( 33.266 9.646 | 84.577| 11.009 | 96.454 20.655 [t81.031 17,092 148.720 17.3
18. NICARAGUA 39; 345 - - 3g 345 1,143 | 10,017 1.183 10.382 1.714 9.7862 2,297 | 20.124 2.258 19,779 1,7
19, PAMAMA 13 1'.190 176 | 1.543 312 2,733]  3.225( s0.730 1.537 | 13.463] 3.009 | 26.335 2.5451 39,817 4.233 37085 6.9
20,  PARAGUAY
21.  PERU 1.213 10.624 394 3.452 1.607]| 14,076 44.457 (389,442 | 46.064 | 403,518 10.422{ 91.300) 56.486 4sa.818 | 54.879) 480,742 2.8
22, REP. DOMINICANA 68 600 34 298 102 898 226 | 2.009 332 2.909 571 5.000 903 [ 7.909 800 7.011 1.2
23, SURINAM
24, TRINIDAD ¥ TOBAGO
25.  URUSUAY 1.068  9.351 - - 1.068]  9.357 139 1.227 | 1.207| 10.578f - - 1.207 | 16.578 139 1,227 88.4
36. VENEZUELA 1,754 15.363 5.3337 46.717  7.0B7{ 63.080| 20.900(183.109 | 27.990 | 245.180] 15.855 f 138.890] 43.845 Rad.o7o | 36.755 321,999 16.1
OT AL 447,915 922,73

PATSES EVALUADOS

MW

= Megavatio medio
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FIG. 4.1

- EVALUACION DEL POTENCIAL HIDROENERGETICO REGIONAL

INFORME PRELIMINAR

POTENCIAL HIDROELECTRICO REGIONAL PARCIAL

POTENCIA INSTALABLE TOTAL _._ 772 000 MW
(16 PAISES EVALUADOS)

MIHE =~ oreracion

% EN CONSTRUCCION

INVENTARIADO NO APROVEGHADO

I I ESTIMADO

Organi zaci 6n Lati noaneri cana de Eneraqi a

GQQ



FIG. 4.2

EVALUACION DEL POTENCIAL HIDROENERGETICO
REGIONAL

INFORME PRELIMINAR

olade

POTENCIAL HIDROELECTRICO REGIONAL PARCIAL
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FiG. %3

EVALUACION DEL POTENCIAL HIDROENERGETICO
REGIONAL

INFORME PRELIMINAR

olade

POTENCIAL HIDROELECTRICO REGIONAL PARCIAL

ENERGIA FIRME TOTAL .. 2 693 138 GWh/afio
(16 SAISES EVALUADOS)
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Flg. 4.4

olade

EVALUACION DEL POTENCIAL HIDROENERGETICO

REGIONAL

INFORME PRELIMINAR

POTENCIAL HIDROELECTRICO REGIONAL PARCIAL
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5. ANALISIS DE LA INFORMACION OBTENIDA

— Segun datos del Banco Mundial presentados en
1974 en la Conferencia Mundial de Energia sobre
estudio de recursos energéticos, la regién tiene un
potencial instalable total de aproximadamente
328 MW,

Segun la estimacién de OLADE realizada en 1980
con datos aproximados de 1979, el potencial insta-
lable total de la regidn es de 617 550 MW; en su
momento se considerd que esta cifra era optimista
sobre todo al compararia con los datos del Banco
Mundial,

OLADE desarrollé una, metodologia de evaluacién
del potencial nacional y regional para ser utiliza-
da por todos los paises miembros en el marco del
Programa Regional de Hidroenergia y su aplica-
cién se inicié en 1983 con la cooperacién de todas
las -instituciones competentes de la regién. Hasta
julio de 1984 respondieron 16 paises y sus respec-
tivas evaluaciones arrojaron un potencial de 772 000
MW. §i proyectamos la informacién empleando
los dates de la estimacién realizada en 1980 para
aquellos paises que adn no terminaron su evalua-
cién, se tendria un potencial regional de 805 800
MW, el cual podré adn incrementarse al culminar
el proceso de evaluacién regional.

Otros parGmetros relevantes para caracterizar el
potencial hidro-energético son la energia firme y
la energia media, las cuales también se determi-
naron en el marco de la evaluacién aplicando la
metodologia de OLADE. Segin estos datos, la re-
gién tiene una energia total de 2791 719 GWh/afio,
y una energia media total de 4068 705 GWh/afio.

Segin la informacidén obtenida en esta evaluacién,
América Lating ocupa el primer lugar en el mundo
en potencialidad hidrica, la misma que correspon-
de al 35% del total de recurses hidroenergéticos
con los que cuenta el mundo.

Para una apreciacién mdas detallada del andlisis
.anterior se presentan los cuadros?y 9.1,asf como las

Q

26

figuras 4.1 y 4.2, En los cuadros y figuras menciona-
dos se muestra el resultodo de las evoluaciones hidro-
energéticas realizadas en los diferentes paises; asi co-
mo en los cuadros 5.1 v 5.2 se presentan datos esti-
mativos para aquellos en los cuales esta actividad
adn no ha concluido.

Por otro lado, en el cuadro 2.1 v fig. 4.2 se pue-
de observar que la regién solamente aprovecha el
12.8% del total de sus recursos hidroenergéticos, vy
que los paises que presentan un aprovechamiento
mds elevado, en porcentajes de sus recursos hidro-
eiéctricos son; Uruguay, Brasil, El Salvador, Argentina
y Venezuela.

Asimismo se muestra que el mayor potencial hi-
droeléctrico de la regién estd concentrado en los pai-
ses del Grupo Andino y en el Brasil.

Sin embargo se debe indicar que de acuerdo d la
informacién obtenida en esta evaluacidn, los paises
que disponen de mayor potencial hidroeléctrico total,
no necesariamente tienen mayor potencialidad por
habitante o por unidad de superficie; y es asi como se
puede observar en el cuadro N°5.3 y figuras 5.2, 5.3,
5.4, y 5.5, que las relaciones Kw/hab. y Kwh/afio-hab.
son mayores en su orden en los siguientes paises:
Ecuador, Bolivia, Venezuela, Colombia y Peri.

Asimismo debemos notar que el mayor potencial
por Km2 tenemos en los siguientes paises: Ecuador,
Costa Rica, Colombiq, Panamd v Venezuela,

Por ofro lado, de acuerdo o la informacién obte-
nida en cuanto al coste de proyecios vemos que éste
tiene un promedio en la regién de US$ 1 700 el KW
instalado, lo que se puede observar en el cuadro No.
5.4,
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CUADRO N° 5.1

POTENCIAL HIDROENERGETICO REGIONAL
POTENCIA INSTALABLE (MW)

Estimaciones y Evaluaciones reclizadas

A. Potencial B. Potencial C. Potencial D. Potencial
PATS Evaluado Estimado Estimado Total
OLADE Julic 1984 CLADE 185¢C Beo. Mumdial 1974 | Proyectado-OLADE
MY M MA My
1. Argentina 46,.787% 45,000 48,120 £6,787
Z. Barbados (ad . BE ok
3. Bolivia 39,857 18.000 18.000 . 39,857
4. Brasil : 213,152 213.000 90,240 213.152
5. Colombia 120.000 120.008 50.000 120.000
‘6. Costa Rica 8,230% 8.900 4.326 8.230
7. Cuba Bk w& Wk
8. Cidle 21.874 12.000 _ 15.780 21,874
-9, Eeuador 69.953 22.000 21.6800 69,953
10. El Salvasior 1.850 850 800 1.850
1. Grenada I *% HE
12, Guatemala 9.642 9.909 1.176 9.0642
13, Guyana ke 12.000 s
‘] 4 . Ha 1 -ti EH E3 d
15, Honduras 2.800 4,800 2,800
16, Jamaica ok #H R
17, México 64.806 25,250 20.344 A4, 306
18, MNicaragua 5.155 2,950 3.600 5.155
19. Pangmi 7.146 2.900 2.400 7.146
20,  Paraguay 17.0600 6.000 17.008
21, Perd 75.381 58,000 12.500 75,53
22, Rep. Dominicana 2.0%2 G R 2.092
3. Surinam ik 260 wE
24. Trinidad y Tchago Ak s w#
25.  Uruguay 2,.682%. 7.000 2.512 2.682
26, Venezuela 83477 36.600 11.644 R3.,477
Grupo Paises del Caribe® 16,000 _ 2.400 13,928
TOTAL REGION 772.000 617,550 328,000 805,800

FUENTE: Programa Regional de Hidroenergia - OLADE

* Es Gnicamenie e} potencial instalable inventariado, no incluye el
estimado.

**Valor estimado para un grupo de poises del Caribe (Barbados,
Cuba, Grenadg, Guyana, Haiti, Jamaica, Repdblica Dominicana,
Surinam, Trinided y Tobage), todavia no evaluades.

A, -Segun aplicacién de metodologia CLADE (Evaluacién de Recur-

s0s Hidroenergéticos en América Latina 1983, 1984).

B. Segiin estimacidn realizada por el Programa de Hidroenergia
de OLADE en 1980.

C. SegVn estimacidn reafizada por el Banco Mundial en 1974,

D. Segln datos del potencial evaluado por OLADE en. 1984 y esti-
_maciones realizadas en 1980 por el Programa Regional de Hi-
droenergia para el coso de los paises que adn no disponen de

la evaluacién.
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CUADRO N° 5.2.

POTENCIAL HIDROENERGETICO REGIONAL

Potencia Instalable Energia Firme Energia Media
Total {PINS) Total (EFIR} Total (B4ED)
MW GWh/afio GWh/afio
1. Argentina 46,787 98,284 182,473
2. Barbados wH kx wk LST.
3. Bolivia 39,857 107,551 178,000
4, BPBrasil 213,152 933.600 11194 . 864
5. Colombia 120,006 430,466 083,280
6. Costa Rica 8,230 26.094 37.190
7. Cuba *# H% wk EST.
8. Chile 21.874 90,397 125.604
9. Ecuador 69,953 227.454 334.510
10. ELl Salvador 1.850 4,330 6,096
11. Grenada i w4 A EST.
12, {(uatemala G9.642 25,939 42,9062
13. Guyana . ## ®% ke EST.
14, Haiti w# wE i BST.
156, Honduras 2.800 8.160 t2.000 BEST.
16. Jamaica X KE w4 EST.
17. México 64.800 126.686 181,037
18. Nicarapua 5.155 13,275 20,124
19,  Panami 7.14¢€ 22,954 39.817
20, Paraguay 17.600 49,620 72.970 EST.
21. Peri 75.381 311,291 494,818
22. Rep. Dominicana 2.012 5.412 7.90¢
23,  Surinam % w% wi EST.
24, Trinidad y Tobago " w# w EST
25. Urugusy 2,682 7.789 10,578
26. Venezuela 83.477 261,565 384,079
Grupo Paises™ 13.988 40.800 60,000 EST . #%
TOTAL REGION 805.500 2Y791.710 4'0638.705

zada por OLADE en 1984 y de estimaciones (EST) realizadas en
1980 por ei Programa Regional de Hidroenergio para el caso de
los pafses que aldn ne disponen de la evaluacion.

FUENTE: Programa Regional de Hidroenergia de OLADE

* Valor correspondiente al potencial instalablé inventariode, no

incluye el estimodo.
—  Potencia instalabie: PINS

** Valor estimado para un grupo de paises del Caribe (Barbados,

Cuba, Grenada, Guyana, Haiti, Jamaica, Surinam, Trinidad y — Energio Media: EMED = B.76 x FC x PINS; FC = Factor de |
Tobago), todavie no evaluados. Capacidad
— Los datos gue se presentan son aquellos de la evaluacién recli- — Energia Firme: EFIR :/3 x EMED -E%% :ﬁ

s
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Fig. 5.1
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EVALUACICN DEL POTENCIAL HIDROENERGETICO REGIONAL

POTENCIAL HIDRICO DE LOS PAISES EVALUADOS CUADRO N° 5.3

<&
30

POTENCIA | ENERGIA | PORLACION | ARGA_ JRODUCTO INTERNG BRUTO
PATS INSTALABLE | FIRVE X 100 x 105 TOTAL PER CAPITA | KW/Hab. Joh/afo-Habl x/i
M GWh/afio | Hab. Kin? st x 10° Us$
1. Argentina 46 787 98 284 27,7 767 56 203 2 360 1,7 3 548
2. Bolivia 39 857 | 107 551 5,6 1 069 3192 570 7,1 19 205
3. Brasil 213 152 | 933 606 118,7 8 512 | 243 335 2 050 1,8 7 865
4. Colombia 120 000 | 430 466 26,7 1139 31 505 1180 4,5 15 122 1
5. Costa Rica § 230 26 094 2,2 53 3 806 1 730 3,7 11 851 1
6. Chile 21 874 90 397 11,1 757 23 865 2 150 2,0 8 144
7. Ecuador 69 953 | 227 494 8,0 784 10 160 1270 8,7 28 437 2
g. Fl Salvador 1 850 4 336 4,5 21 2 970 560 0,4 964
9. Guatemala 9 642 25 858 7,3 109 7 884 1 086 1,3 3 553
10, México 64 806 | 126 686 69,8 19735 | 145 882 090 0,9 1 815
1. Nicaragua 5 155 13 275 2,0 130 1924 740 2,0 5106
12, Panané 7 146 22 954 1,8 77 3 114 1 730 1,0 1z 752
13, Perd 75 381 | 311 251 17,4 1 285 16 152 930 1,3 17 850
4. Reptblica Dominiceral 2 012 5 412 5,4 49 6 264 1160 0,4 1 000
1S, Uruguay 2 632 7 789 2,9 176 § 149 2 810 0,9 2 686
16, Venervela 83 477 | 261 565 14,9 912 54 087 3 630 5,6 17 555
TOTAL 772 000 [2'695 138 326,6 19 341 |-628 523 1 924 2,4 § 246
|pazsis mvaLLapos)
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FIG. 5.2
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EVALUACION DEL POTENCIAL HIDROENERGETICO REGIONAL

INFORME PRELIMINAR
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FiG. 5.3

EVALUACION DEL POTENCIAL HIDROENERGETICO REGIONAL
INFORME PRELIMINAR

ENERGIA FIRME POR HABITANTE (Kwh/afo-Hab.)
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FIG. 5.4
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% b EVALUACION DEL POTENCIAL HIDROENERGETICO REGIONAL

INFORME PRELIMINAR
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FiG. 5.5

EVALUACION DEL_POTENCIAL HIDROENERGETICO REGIONAL

INFORME PRELIMINAR

POTENCIAL POR Km2 (Kw/KmZ?)

i) MENOS DE 25 Kw/Km?

=R
lmm:[m] 50 — 100 Kw/Km2
m MAS DE 100 Kw/Km2

NOTA: EL MAPA ES ILUSTRATIVO. OLADE NO HAGE NINGUN JUIGIO DE VALOR S0BRE LOS DIFERENDOS LIMITROFES EXISTENTES.
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EVALUACION DEL POTENCIAL HIDROENERGETICO REGIONAL

98@

COSTO DE PROYECTOS CUADRO N° 5.4
CCETO DE PROYLRCOTOS USS/EW

PATS EN CONSTRUC | DISENG 2O FACTIRE - [ PREFATH I EVALGA | COSTO
CPERACICN CION 7 |EJECUCIOH LIGAD LBILIDA ®IC CION~ | PROMEDIC
CArgentina 571 1010 975 40 249
Bolivia 1 815 1 490 1 449 647 i 385 ua8 1 308
.Colombia 899 754 04 1 323 1 020
Chile Q57 2180 3 782 2 306
Ecuador 538 8271 2 G30 1 339 1472 1 830 PARG) 1 485
E1 Salvador 031 1 6311 1 336 4 35% 2 033
Nicaragua 1855 1664 3 893 2470
DPanamé 1 857 i 144 1 489
PerG 1 381 1 387 1112 625 2 Bi7 1526
Reptiblica Dominicana 1020 1 780 1797 1532
Uruguay 1 110 4 558 386 3 (8§
Venezuela 250 2 653 1130 2 437 L 805
COSTG PROMEDIO 970 15271 1 472 1279 1 &1e 1 241 FARIAY Z 375 1700

USS /KW
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6. CONCLUSIONES Y RECOMENDACIONES

En términos generales se puede manifestor que
la mayoria de los pdises disponen de considerables
recursos hidroeléctricos,” pero el porcentaje de opro-
vechamiento de los mismos es reducido. En todo ca-
so, el recurso hidrico es de tal magnitud que por mas
que se cubra e 100% de las necesidades energéticas
coh hidroenergia en la mayoria de los paises, no se
aprovechard sino un porcentaje bajo de su potencial
disponible.

Lo regién en su conjunto estd en capacidad de
plantearse un desarrollo intensivo de la hidroenergia,
si consideramos que la tecnologia requerida es am-
ptiamente conocida y que en diferentes paises latino-
americanos existen experiencia y capacidades de in-
genierio de proyectos y construccidn, asi como fa in-
fraestructura necesaria para la fabricacién de equipa-
miento electromecanico para centrales hidroeléctricas.

5i observamos la dimensién de los proyectos y
las magnitudes de las inversiones requeridas, es evi-
dente que el financiamiento constituye el problema
fundamental para el desarrollo hidroenergético de la
regién. La obtencién de recursos para financiar el
desarrollo hidroenergético constituye uno de los gran-
des retos de la regidn.
amplior la base financiera regional, mediante la ar-
ticulacién de acciones conjuntas.

A partir de la primera evaluacién del potencial
hidroenergético regional serd posible promover diver-
sas actividades tendientes a forfalecer el desarrollo
energeético de América Latina, entre las cuales mere-
ce considerarse las siguientes:

— Comparacién del potencial y caracteristicas bdsi-
cas de aprovechamiento (principaimente aguellos
inventariados) entre los paises.

— Identificacién de experiencias, semejanzas y dife-
rencias en el desarrollo de la evaluacién de recur-
508 y sus caracteristicas con respecto a otros paises
de la regién, con mirar o aprovechar experiencias
y establecer dreas de interés para la cooperacion

bilateral y multilateral.
&

En este sentido es necesario’

36

Mejorar el conocimiento de los recursos comparti-
dos, lo que contribuiré a una mejor definicion de
politicas para el desarrollo energético.

Mejorar el conocimiento de las perspectivas de in-
tercambio de suministros energéticos en las dreas
de frontera y perspectivas de interconexién regional.

.
Utilizar el conocimiento de la magnitud y carac-
teristicas del recurso para definir politicas tecnolé-
gicas y de fabricacién de equipos y materiales a
nivel nacional y regional.

Continuar perfeccionando el conocimiento integral
y consistente del potencial hidroenergético de la
regidén mediante evaluaciones peridédicas.

Identificar necesidades de realizar inventarios hi-
droenergéticos en varios paises de la regidn.

Definir el marco concreto de las perspectivas de
cooperacién regional en el dmbito hidroenergétice
y en particular en lo referente a procesos de ela-
boracién de inventarios, mediante el conocimiento
concreto de necesidades de asistencia técnica y
por otro lado de la experiencia y disponibilidades
existentes. .

Contribuir a la formulacién de politicas de desa-
rrollo hidroenergético a large plazo @ nivel de los
pafses y para la regidn en su conjunto, mediante
el conocimiento integral del recurso, en el contex-
to de ofras alternativas energéticas.

Buscar bases de referencia para futuras gestiones
de apertura de lineas de financiamiento para el
desarrolio de inventarios hidroenergéticos y poste-
riormente para financiar estudios y proyecios con-
juntos.

Identificar posibilidades de cooperacién regional
mediante el aprovechamiento de cuencas comunes.

Precisar la magnitud y perspectivas del desarrolio
hidroenergético. regional con miras a establecer
planes regionales y definir las prioridades de ac-
cién futura.
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EVALUATION OF REGIONAL
HYDROENERGY POTENTIAL
PRELIMINARY REPORT

1. INTRCDUCTION

Latin America has quite a significant hydroelectric
potential of which only a small percentage has been
tapped. High petroleum prices and the. dwindling
reserves of petroleum and natural gas, which will prove
insufficient to cover energy demand by the end of the
century, have made hydroenergy one of Latin America’s
principal energy alternatives.

Hydroenergy is one of the major energy resourcey
available to Latin America and the Caribbean, and its
importance is even greater with regard to those energy
resources applicable to the generation of electricity.
The total installable hydroelectric potential is around
806,000 MW, of which only 12,8% is being used.

Projecting the historical trend of the electricity
sector’s development to the year 2000, and assuming
that 70% of the installed generating capacity would be
hydroelectric, it would be necessary to install over
260,000 MW more in hydroelectric stations during the
next 20 years, which means increasing the current
installed capacity fivefold.

Such massive development of hydreenergy, aiming
to maintain the historical growth rate of the electricity
sector and to increase the participation of hydroenergy,
will call for investments exceeding 260 x 10° dollars
over the next 20 years.

The region as a whole is in a position to underiake
intensive hydro power development, considering that

@,

REGIONAL HYDROENERGY PROGRAM
OLADE

the technology required is well-known throughout the
region and that different Latin American couniries have
project engineering and construction experience and
capabilities, as well as the infrastruciure necessary to
manufaciure equipment for hydroelectric stations.

Hydroenergy development will create favorable
conditions for the growth of productive activities in the
area of supply of materials and equipment, as well as
an appreciable capacity for generating employment
during the construction process. The effects that inten-
sive hydroelectric development and increased use of a
renewable energy source may subsequently have on
the economy include o coniribution to creating conditions
favorable for the “electrification” of transportation and

“industry.

For planned action in the development of such an
important energy resource as hydroelectricity, it is
necessary to obtain a reliable notion of its magnitude;
thus, the enormous interest of OLADE in helping the
region’s couniries to carry out the evaluation of their
hydroenergy resources.

Knowledge about the hydroelectric potential of a
basin evolves gradually, becoming increasingly accurate,
as the information on its physical features becomes

available, ond as desk and field studies are done,

making it possible to define divisions of heads and
sites along the basin’s rivers.

Due to the cost of obtaining field data, the level of
information goes into increasingly greater depth on the
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basis of a systematic process of priorities. The level of
data on hydroenergy resources is therefore quite varied,
requiring a process of evaluation of the resource in
order to obtain totals for energy potentials; the values
obtained at the different levels of knowledge of those
resources are classified according to their stages of
work: estimates, inventories, feasibility studies, basic
design, execution design, construction, and operation,

in-office estimates or evaluations are a first
appraisal of potential and a first definition of scope, costs,
and fimeframes for the inventory studies to be performed.
The inventory stage defines the utilizable energy poten-
tial of o hydrographic basin through the study of the
division of heads and through.the preliminary estimation
of costs for each development site.

Within this context, OLADE has prepared, with the
cooperation of experts from some of its member coun-
tries, a methodology designed to provide the countries
of Latin America and the Caribbean with a tool that will
facilitate the discovery of their hydreenergy potential,
the knowledge that will help them plan their develop-
ment programs. |t wiil also give countries a more
comprehensive outloock on the region’s hydroelectric
potential, and the implications that its development
may have within a setting of regional cooperation.

This paper summarizes the methodology and work
carried out by OLADE and the competent institutions of
its member countries in the execution of the first
evaluation of their hydroenergy resources.

Only the basic information currently available in
these countries has been input, with the intention of
processing existing data or transforming previous hydro-
energy evaluations, rather than obtaining new infor-
mation.

We have attempted fo determine the total figures
for the magnitude of the resource, with a degree of
accuracy that depends upon the various levels of
knowledge thereof. This report has established both
the potentials of basins or rivers that have not been
specifically studied and those basins and rivers already

Q ..

inventoried, as well as the specific projects studied,
under construction or in operation.

The forms that summarize the information from the
evaluation have been filled out for each country accord-
ing to the knowledge available about its hydroenergy
resources and consolidated by OLADE.

2. ACTIVITIES UNDERTAKEN

Considering that a greater utilization of available
hydroenergy resources, and consequently a significant
reduction in the consumption of hydrocarbons for electric
power generation purposes, is a goal that must be
attained, and that, on the other hand, planning of the
use of hydreenergy calls for a reasonably precise knowl-
edge about available resources, the importance of sys-
tematic, low-cost surveys of said resources can thus be
affirmed.

in this regard, OLADE prepored a methodology for
the purpose of evaluating regional hydroenergy resour-
ces and called together a Work Group and an Advisory
Group with experts from member couniries. The
methodology was analyzed and perfected at the | Latin
American $eminar on Hydroenergy, organized by OLADE.

_ On the basis of practical conclusions derived from its,

application with samples from a small number of coun-
trigs, sufficient elements were made available for
proceeding with the final review and fine-funing.

With the definitive methodology and examples of
practical applications prepared by Brazil, Peru and Ve-
nezuela, a sufficiently broad edition of the evaluation
methodology was formulated for not only the institutions
responsible for supplying information to OLADE but also
for the various institutions that might eventually par-
ticipate in the evaluation process of each country.

The implementation activities had as their starting
point the confacts made by the Permanent Secretariat
of OLADE with member country governments, which
were informed about the anticipated activities, as located
within the context of the Latin American Energy Co-
operation Pragram (PLACE).
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Alongside the submission of the definitive methodol-
ogy document, duly perfected, the OLADE Secretariat
proposed at the ministerial level that an initial evaluation
of hydroenergy resources be carried out in each country.
Execution time periods were suggested and it was
requested that a national counterpart be designated.
Short - term missions made up of regional experis
were planned to coordinate the details of implementation,
to make clarifications, and to identify possible needs
for technical assistance.

The initial distribution of documents was accom-
panied or followed by lectures in some countries, on
the application of the methodology, in which high -
level officials and professionals from ministries and res-
ponsible institutions took part, The lectures formed
part of the activities of visits to promote and coordinate
the execution of the evaluation in each country.

During the visits, it was possible to identify the dif-
ferent degrees of hasic information available, since this
would be necessary for the evaluation of hydroenergy
resources, especially the availability of national tech-
nical teams capable of carrying it out.  After this diag-
nosis, which countries would be apt for providing tech-
nical assistance and which couniries would need it
could be established. QLADE clarified for the institutions
respansible for this endeavor that by means of a request
through the ministry, technicians could be sent from the
countrizs showing higher levels of relative development
in hydro rescurce evaluation, to those countries with
greater limitations,

~ As an example of regional cooperation within the
framework of PLACE, the technical assistonce requested
by Bolivia must be mentioned. With OLADE coordination
and financing, the National Electric Company of Peru
{(ELECTROPERU) has provided this ‘assistance to ENDE in
Bolivia, in order-to evaluate Bolivia’s hydroenergy
resources. .

OLADE has disseminated the evaluation methodology
among the member countries through the presentation

Q.

of lectures to the institutions responsible for this
task, has established commitments for programs
and execution timeframes, and has organized a national
counterpart and coordinated details for implementation
of the evaluation.

OLADE has received evaluations from 16 countries;
these have been carried out by the national insti-
tutions designated as counterparts.  Most of these insti-
tutions have presented their work in a complete form,
according to the methodology proposed by the Or-
ganization. For those evaluations not totally complete,
OLADE has done complementary work in order to present
this preliminary report, in an attempt fo provide a more
objective picture of reality as concerns the hydroenergy
resources of Latin America and the Caribbean.

3. EVALUATION METHODOLOGY

2.1 Criteria Employed

In this evaluation it was considered that the most
relevant parameters for determining the hydroenergy
prospects are FIRM ENERGY, MEAN ENERGY and INSTAL-
LABLE CAPACITY

The FIRM ENERGY of an interconnected system or
hydro power station is the hydroenergy resource which
is effectively available.

The MEAN ENERGY is defined as the arithmetic
mean of the energy that can be generated during all
the period under consideration for the hydrological
statistical series. It is usually greater than the firm
energy since not all the years are as dry as the one
corresponding to the critical period.

The INSTALLABLE CAPACITY is the potential out-
fitting of a hydroelectric development, which limits
maximum energy production,

The energy production of an interconnected system
or hydro power siation always refers to the period of
generation; therefore, both the firm energy and the
mean energy will be dimensionally equivalent to power.
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Thus, it is possible to use the averuge megawatt unit
(MW) or GWh/year. The conversion of a value ex-
pressed in the first unit into the second is accomplished
by multiplying the first value by 8.76.

fn the forms presented in this preliminary report,
firm energy and mean energy have been expressed in
units of average megawatts {(MW) or in GWh/year; of
the countries which have submitted information, Brazil
is the only ane that adopted the MW units.

3.2 Forms end Charts Employed

The information was organized in various summary
charts or forms, according to the ievel of knowledge on
each basin, river section, individual hydroeleciric
development site or generation system.

This summary of the evaluation methodology shows
schemes of the charts and forms employed by the coun-
tries in their hydroenergy assessment,

For the most elementary stages of knowledge about
the potential, i.e., for the estimates or in-office eval-
uations, one of the first four forms will be used, accord-
ing to the information available for each case. All of

the basins and river sections where no hydroenergy in-.

ventory has been carried out fall within this category;
therefore, alternative prodedures are proposed for in-
directly estimating firm energy, mean energy, and
installable capacity using existing data and simple
mathematical calculations.

Chart 1 was used for those basins in which the only
available information is the theoretical gross potential,
based on surface runoff.

Chart 2 was be used for thase basins or river sections
where the best available information refers to gross
linear potential,

in those river sections where no profile was
available and where, therefore, the potential sites had
not been singled out, Chart 3 was used.

The general criterion adopted herein was to be

Q.

more conservative when the available information was
less precise. This is frue not anly for the energy aspects
but for the costs as well. For more rudimentary levels
of knowledge, the energy output is underestimated
and the costs are overstimated, but this appreciation
improves for higher levels of knowledge. '

_ Finally, in those river sections where no inventory
studies had been done, but where the profile was
known and it was possible to make a preliminary iden-
tification of the potential applications, Chart 4 was used.

For those basins, river sections, and isolated or in-
tegrated developments found at o level of inventory
studies or in later stages (feasibility, basic design,
execution design, construction or operation), Chart 5
was used; its structure is more complex.

‘As an appendix of the results in the forms, some
countries attached topological maps of each basin’s
studies, for the purpose of indicating the relative location

" of the information.

The three following forms (Charts 6, 7, and 8)
summarize the information from the first five and in-
dicate the hydro power potential, expressed as installed
capacity in MW {Chart 6); firm energy, in average MW
and GWh/year (Chart 7); and mean energy, in average
MW and GWh/ year (Chart 8).

The other forms (Charts 9, 10, and 11) are similar
to the charts described in the foregoing paragraph, but
they refer to information received from each country
and have been filled out by OLADE to show regionally
consolidated data.

4, PARTIAL RESULTS FROM THE FIRST EVALUATION
OF REGIONAL HYDROENERGY RESOURCES
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ESTIMATED HYDROEMERGY POTENTIAL
BASED ON GROSS SURFACE RUNOFF

CHARY 1

Country :
Reference:
GROSS SURFACE ESTIMATED HYDROENERGY POTENTIAL
POTENTIAL -
8ASIN RIVER EBS FIRM ENERGY MEAN ENERGY INSTALLABLE
EFiR CAPACITY
[ e — P
W GWh[yr MW TGWh/yr MW GWh/yr h:t‘is
K,
B
CHART: 2
ESTIMATED HYDROENERGY POTENTIAL
BASED ON GROSS LINEAR POTENTIAL Countey -
Reterence: . .
GROSS LINEAR ESTIMATED HYDR‘OENEI""("SV POTENYIAL
POTENTIAL FIRM ENERGY MEAN ENERGY ALL A
. . INSTALLABLE
BASIN RIVER EQL R EMED CAPAGIT Y
— I o — Pl
M GWh /fyr MW SWh/ye |~ MW [6Wh/yr M‘r;‘s
Ky

EFIR = K; x 8 x EBS | GWh/yr]

with:

EBS in GWh/yr

EFIR = K; xf x EBS [MW ]
with:
EBS in MW

coefficient relating.-mean energy to annual gross mean energy frem surface

runoff (theoretical potential).

typical ratio estimated between firm energy and mean energy.

EMED = EFIR/8
with:
EFIR in GWh/yr

(GWh/yr)

PINS = EMED/8.76 FC

with:

EMED in GWh/yr

FC

{MW)

EFIR = K, x f x EBL [GWhivr]

with:
EBL in GWh/yr

EMED = EFIR/B (VW)
with:
EFIR in MW

PINS = EMED/FC  (Mw)
with:

EMED in MW

capacity factor.

EFIR =&, x f x EBL [MW ]
with: .
EBL in MW

coefficient relating mean energy 1o gross ln.ear energy {gross linear potential}.
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CHART 3

NON- INDIVIDUALIZED ESTIMATED HYDROENERGY POTENTIAL Country:. -
Ratforence: . .
f;s:mllff*;v:, MEAN FLOW | REGLRZ. FIREMF iE:ERGY MEA;IMEENDERGY INSTALLABLE !
BASIN RIVER FINAL ELEV. FLOW CAPACITY REMARKS
Uppar | Lowsr :;‘;:5 :g?f MW [Gwh/yr | MW |ewh /yr P::vs

EFIR = 0.0212 x QREG x AZ EFIR = 0.0025 x QREG x AZ

({GWh/yr) {MW)
GCHART 4
INDIVIDUALIZED ESTIMATED HYDROENERGY POTENTIAL Country
: Referenca: e
SITE N
ELEVATIONS - m DRAINAGE MEAN REGLRZ, GROSS FlRMEFEI:ERGY MEAENMEDERGY INSTALLABLE
BASIN RIVER shove cco level | &7, FLOW FLOW MAX HEAD CAP?SSTY REMARKS
Upper | Lower Y, QMED QREG HMAB oW e g W P
ppe o Km /e piys . MW [ewh/yr ] MW |ewh/yr v
EFIR = 0.0683 x QREG x HMAB EFIR = (0.0072 x QREG x HMAB
[GWh/yr] [Mw]
CHART N2 5
Cowntry:. .
INVENTORIED HYDROENERGY POTENTIAL o \
* * * HYDROLOGIC PERIOD FLOW m¥/s VOLUME {t0*mt) LEVEL m
(TH& Y ~ B, -
pAAIN rivER sTE Arga | TR TR o U p— wetrir |amscurre] womac et | oves o] ween
. WEAM | gsw | UMY bnimaamom) TOTAL | USEFWL |weataten | waxouw | oame | mivam (e Py
n UTILIZED CRITICAL ouet | cesa 1] LvEe | oLkva s
DCAT [REQ ¥1GT VU Vo M A% NWAN LLL) MHNET e 3
'll MAXIMUM ¥ Lo M FLOODED AREA L] zntwr;' MEAN EWERGY * * *
HEAD m MLAM ey oF 3IVE oF ITE P *h: u;:”: asnmsren} yMIT LEVEL OF STARY:
ey, o ':EE‘.E" nmsaT v uz:u — ::‘L‘:"’"; ‘:::“ hum - tueo 4 O i KKOWLEDGE up GBIEAVATIONS
anes | wre mnjuum WaED | amax | anao | s | ¥ le\ﬁl:-ar L ];ulyo-r Fins | PG lm‘uat usd/ud
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HYDROENERCY POTENTIAL CHART &
\ .
instailable Capuacity Country :
( MW ) Raferance :
INVENTORIED
JR— CI/
Generai o
BASIN UTILIZED Non- [ Total | Esfimated { Total | Avoilable | Utilized
ln Op. |Consir. | Total |VIHized | lnv. 3}
0o 29 |l e ssene) e (rraesyeimy | corstaaiey | oy 2 100
GHARY 7T
HYDROENERGY POTENTIAL
Firm Energy Ceuntry -
Re!erence:
INVENTORIED o
[ I °
UTELITZTED ! Totol enera Avgilable Utilizes
Non-utilized . i
BASIN tn Oparotion 1 Under Constr. Tatal laventoried Estimated Total
[§}] (2) [3)=(1)el2} {4} (5) ={3) +(4) (&) (T)=(%)+{8) (8)=(4)e(6) (3) < 100
W ][GWh/yr NW  [cwnAr] MW [Gwh/yr | MW |ewn/yr [ MW {Gwh/yr | MW [Gwh/yr | WW |GWh/yr WMH [Gwnsyr: (T}
1
CHAST 8
HYDROENERGY POTENTIAL
Country © o
Mean Energy umiry
Refarance:
INVENTORIED
G ral o
UTILIZED Total ene . Utitized
Non-utilized R . T Available
BASIN tn Operation | Under Constr. Teota! n-uhitee Inventaried Estimated otal )
(i} (2) (3= (1) (2} (4) (8) =(3}+ {4} [6) (TY={B)+(6) | {B)={4)+(8) (3} 100
—
3 iGWh/yl W jewh/ye| MW lown/yr | MW |owh/yr | MW |cWn/ye | BW  [GWhiyr | WW  [Gwn/yr | MW |GWhiyr | (T)
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LATIN AMERICA'S HYDROENERGY POTENTIAL

CHART ¢
Installable Capacily
( MW ) Ratfarance 1 . .
1
INVENTOQRIED
Geanarol /o
COUNTRY UTILIZED Non- | Tota) | patimgted | Total | Avatiable i Utilizad
in Op. | Constr. | Total |utilized) lav. @
(1} {2) (3¥=(11 (2} 1a)  lis)z(z1.(8) (6} (7ys(sta (6} | (B)=(a)e(B) | (7 x1oa
CHART 10Q
LATIN AMERICA'S HYDROENERGY POTENTIAL
Flrm Energy Refarance:
INVENTORIETD of
UTI LEZED H Gonaral .
il Tota i T Available Utiiizod
COUNTRY In Operation | Under Constr. Total Non-utilized Invantoried Estimated otel
() (23 (3) =21} (2) {4) (8)=(3)+{4} (6) {73 =(5)+(8) | (8)={4)+(6)} (3)‘”00
MW lewWh/yr | MW lGWh/yr WA IGWh/yr | MW {GWh/yr] MW [GWhiyr| WW [owh/yr | MW [GwWh/yr{ MW lewh/yr | (T}
t CHART 1%
LATIN AMERICA'S HYDROENERGY POTENTIAL
Mean Energy
Reference
INVENTORIED
o 1 L
UTILIZED . Total - enerd Available Utilize d
COUNTRY In Qperation Under Constr. Total Non- ulilized Invenioried Estimated Total
(1) {2) {3)=(1)+ 2} (4) {5)=(3) « (4} (6} {7)={5)+(6) | (B)=(4}+(6) _Eﬂ_l 100
MW EGWh/yrl MW |ewnsyr| MW lewn/yr | MW lown/yr| MW lGWh/yr MW lGWh/yr | MW |GWh/yr MW [Gwn/yr| (7D

Q.
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4. PARTIAL RESULTS OF THE FIRST EVALUATION OF REGIONAL
HYDROENERGY POTENTIAL

CHART g
LATIN AMERICA'S HYDROENERGY POTENTIAL
installable Capacity
(MW ¥ DATE: AUGUST 1984
INVENTORIED
/o
Genegral
COUNTRY UTILIZED Non- Total Estimgted Total Avoilabie Utilized
vtitized | dnx. (6} [(T)=(s)H6H8)441+ {8} | (3)
fn Op. | Constr, | Total {4} (s1e(3bH4) . % 100
1} {2} (ae142) {7)
t. ARGEATIHA 3,620 4;517| 8,137 38,650 46,787 ——— 46,1787 38,650 17,4
2. BARBADOS .
3. BOLIVIA 304 7 31 10,704 11,015 28,842 39,857 33,545 0,8
4..BRAZIL 31,766} 39,512] 51,277 81,675 132,957 £0,200 213,152 161,875 23,4
S. COLOMBIA 3,834 4,321} 8,755 33,365 9&,120 23,880 120,000 111,245 7.3
6. COSTA RICA 620 96 716 S7,514 8,230 | ————- 8,230 7,514 8,7
7. CUBA
8. CHILE 1,736 s20f 2,286 18,737 20,993 881 21,874 19,618 19,3
9. ECUADOR 322 &B6| 1,008 26,182 27,191 42,762 53,953 68,945 134
10. EL SALVADOR 232 180 41z 1,ézo 1,632 b31:] 1,850 1,438 2243
11, GRENADA
12. GUATEMALA 164 380 464 3,959 4,453 5,189 9,642 '9,135 4,8
13. GUYARA
14. HAITI
15. HOWDURAS
16, JEMAICA
17. MEXICO 6,500 2,160 8,660 19,214 27,874 36,932 64,806 56,146 13,7
19, RICARAGUA 106 100 2,826 2,926 2,223 5.155 5,055 1,8
19. PANAMA 246 300 546 1,917 2,463 4,693 7,146 6,600 7,6
20, PRRAZUAY .
21. PERU 1,803 97| 2,115 59,4927 62,242 13,139 75,301 73,066 31
2. DOWINICAN REP, 188 54 242 683 925 1,087 2,012 1,770 2,1
23. SURINAHE
24. TRINTCAD & TCDRGY
25. URUGURY 2,500 [ ~wne- 2,400 282 2,682 ) ——me- 2,682 262 91,7
26, VENEZUELA 3,170 By314) 11,484 404116 51,600 31,877 83,477 71,993 13,8
TOTAL 57,010 | 42,064 | 99,074 530,074 271,926 772,080 672,926 12,8

&
70
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LATIN AMERICA'S HYDROENERGY POTENTIAL

CHART 9.1

Instaiigble  Capacity TOTAL
BATE: AUGUST 1984
INVENTORIED ) M
4 ¥ ol’u
Ganaral )
COUNTRY UTILIZE D Non- Total Estimated Tolal Available Uthized
o Tooi oo utilized | lav.- (6) {(Masixslis)a+(6)] (3} 00
n X r. e
o | oy “f’l:"! t4)  [tsht314a) T
ARGENTINA 7. 74 9,65 17,39 82,61 100 46,787 82,81 17,33
BOLIVEA 0,76 0,02 0,78 26,56 27,64 72,36 19,857 99,22 QJ,80
SRARIL 14,90 9,15 24,05 - 38,32 62,17 37,63 213,152 75,95 24,05
COLOHBIA 3,19 { 4,10 7,29 72,80 80,09 14,90 126,000 92,70 7,29
COSTA RICA 7,5‘3 1,17 8,70 21,3Q 100 8,230 91,30 B,70
CHILE 7,94 2,38 13,322 85,66 95,97 4,01 21,874 83,68 10,32
BCUAZOR 0,46 | 0,98 1,44 37,43 38,87 61,13 69,953 98,56 1,44
EL SALVADCR 12,54 9,73 22,27 65,04 88,21 11,79 1,850 77,73 22,27
GUATEMAEA 1,70 3,1 . 4,81 41,36 46,18 53,82 9,642 95,319 4,81
MEXICO 10,00 3,33 13,33 29,65 42,98 56,99 64,806 86,64 13,33
NICARAGUA 1,94 1,94 54,82 56,76 43,24 5,155 98,06 1,20
PANAHA 3,44 4,20 7,64 26,83 34,47 65,53 7,146 92,36 7,64
PERU 2,40 0,66 a;us. 79,50 82,56 19,44 75,372 35,94 3,06
DOMINICAN REP. 9,34 2,68 12,03 33,95 45,57 54,03 2,012 27,98 12,10
URUGUAY 89,49 _— 89,49 16,51 100 -— 2,682 10,51 91,70
VENEZUELA 3,80 [ 9,96 13,76 48,06 61,81 38,39 83,477 86,24 13,80
TOTAL 7,.33 5,45 12,83 51,84 64,78 35,22 772,000 81,18 12,8

Q
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LATIN AMERICA'S' HYDROENERGY POTENTIAL
Firm Energy

DATE:. AUGUST 1984

CHARY {0

INVENTORIERD
General
UTILIZED . Total Estimatad Total Avaitable o
COUNTRY Mon-utitized Inventoried .
in QOperatlon Undar Constr. Total {4) (5) =3} +(4) Utitized
0 (2) (2 =l1] +42) (8) {7)s ({8} t (@) (BYuwi{4}+{6) (31
' ewnfyr | MW GWh/yr | MW lawnfye | MW |ewa/ye | MW [ Gwhsyr | MW [ownsyr | MW | gwn/yr ] RW Gwh/yr 12 o0
1. ARGENTINA 1,192 10,439 872 1,639 2,084 18,078 9,156 80,206 11,220, 98,2484 11,320 98,284 9,156 &0,206 18,4
2. BRRAADOS
3, BOLIVIA 148 1,300 2 17 150 1,317 4,633 40,585 4,783 41,902 7,494 65,650 12,277 | 167,554 12,1279 106,235 1,2
‘4. BRAZIL 16,024 | 140,370 10,502 | 91,998 26,526 (232,308 39,951 | 349,91 66,477 582,339 40,099 351,267 106,576 | 933,600 80,050 701,238 24,9
5. COLOMBIA 1,587 1 13,904 186 16,313 3,445 30,217 | 45,961 315,027 39,411) 345,238 9,729 85,228 49,140 {430,465 45,690 400,245 7.0
&, COSTA RICA 33 2,745 40 350 351 3,085 2,625 22,999 2,978 26,p94 2,970 | 26,094 2,625 22,9953 11,9
7, CUBA
8. CHILE 450 | 4,200 2237 1,954 73] 6244 5,007 7o,es8] 9,810 85,932 51¢ 4,465 10,359 | 90,397] 9,606 84,153 6,9
%. ELCUADCR 187 1,636 9 2,70 505 4,427 13,510 318,350 14,018 122,777 11,954 104,716{ 25,970 | 227,494 25,464 223,087 1,9
10, EL SALVADOR 112 204 60 526 172] 1,510 260 | 2,276 437 3,787 63 ssop 40534 4,336 2y 2,827 34,8
11.  GRENADA
12, CUATEMALA 6 32 123 1,077 159 1,389 1,045 5,159 1,204 16,544 1,757 15,394 2,961 25,539 2,802 24,549 5,3
13, GUYANA
13, HAITI
15. HONDURAS
16, JAMALCA
17, MEXICO 1,984 17,390 515  4,527] 2,408 | 21,917 4,256] 37,289 6,755 58,206 7,711 | 67,480| 14,466 {126,688 13,967| 164,769 17,3
18, NICARAGUA 33 288 13 288 981 8,593 1,014 8,881 502 4,394] 1,516} 13,275 1,483] 12,987 2,2
19.  PANAMA 97 854 169 1,478 266 2,330 691} &,0%1 957 8,381 1,664 | 14,573| 12,5201 22,954 2ALT] 20,624 10,1
20,  PRRAGURY
21. PERU 947 8,295 2600 2,275 1,207 10,570 27,152{237,855) 28,359 248,425] 7,176 | 62,866| 35,536 {311,201] 34,329] 300,721 1,4
22, DOMINICANREP. 51 448 27 234 18 682 1500 1,31 2280 1,993 390 3,418 18] 5,412 550 4,731 12,6
23.  SURTHAME
24, TRINIDAD & TOBAGC
25, URUSUAY 613 7,321 B13 7,121 76 663 Bgs| 7,789 gso | 7,789 76 668 81,4
26. VENEZUELA 1,055 9,240 1,961 3a,ve1 5,013 43,041 13,737 130,336 140,733 164,277 11,705 | 97,288 29,852 |261,565 | 24,842 217,624 16,7
TOTAL 15,070] 219,615 18,93d 165,878 44,006 385,453 163,2831'430,354 207,289/1'815 849 100,147 | 877, 250{307,436 2603, 38| 263,431R307,630 14,3
W % averdge megowatte
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LATIN AMERICA'S HYDROENERGY POTENTIAL

CHART 11

Mean Energy DATE: AUGUST 1983
INVENTORLIED
Genagral
UTILLZE B Total Estimoted Total Availabla /o
Non~ utilized inventoried B Utilized
FoanTY N 0::';'“7" Uﬂditfzo}""‘"- (3)*1-(:')“1(2, {4} {S)ul3)eia} {e) (7he(B8)ai{c) | (B)I=(4)a(6]) )
—eg 100
MWW | Gwnsyr | WW GWhiyr] MW SWh/yr | WW | awhAyr | WW Gwhfy| W¥ | gwntye | BW GwhAyr | AW GWA/yr tn
1. ARGENTINA 1,504| 13,962| 2,273 19,8830 3,864] 33,845 1,967 | 148,628] 20,830 182,473 - - 20,830} 182,473 16,967) 148,528 1,4
2. BARBADOS ;
3. BOLIVIA 572 1,507 2 21 174 1,523| 5,73 | 50,2000 5,905 51,728| 14,415 126,272 20,320{178,000 20,1as| 175,472 ¢,8
4. BRAZIL 136,400{194,864
5. COLOMBTA 2,255 19,754| 2,243 | 19,647} 4,498} 39,401 58,156 [ 509,446] 62,654} 548,847] 11,940) 104,594| 78,000 ea3,2e0 70,056 614,040 58
6. COSTA RICA 376] 3,290 59 515 48| 3,805 3,811 23,388] 4,280 37,190 - - 4,246( 37,190 3,813} 13,385 'm,z
T CuBA ' }
6. CHILE 937| 8,205 361 3,160 1,297 11,385 12,404 | 108,656 -13,701| 120,12 €37| 5,5831 14,338) 125,604} 13,040( 114,230 3
9. ECUADOR 213 1,864 524 | - 4,588 737 6,4520 16,114 1 141,155] 15,850 147,00% 21,382 197,303' 38,232] 334,910f 37,495|.328,458 1,9
9. - EL SALVADOR 148] 1,300 86 757 235 2,057 371 3,253 606 5,310 90 786 636 6,096 461 4,019 41,3
11. GRANADA ‘ ’ ‘
12. GUATEMALA 60 527 205 | 1,798 ®3| 2,335 3,417 | 12,437 1,690f 14,802 - 3,215 28,160 4,904] 42,962 4,639| 40,637 5,4
13, GUYANA
14 BAITI
15, "HONDURAS .
16" JAMAICA
17, MEXICO 2,820 24,843 7351 6,468 3,563; 31,3M] 6,083} 53,266 | 9,646 [ 84,577 11,000 96,454| 20,655 1ar,0m 17;992 149,720 17,3
18, WICARAGUA 39 . 345 - - 39 345] 1,143} 19,017 [* 1,183 | 10,362 1,114 9,762 2,297} 20,124 2,258 19,779 1,7
19 PANAMA 134 1,190 176§ 1,543 312} 2,733] t,225( 10,730 1,537 | 13,463) 3,009 26,355 4,545 39,817 4,23% 137,085 6,9
20, PARAGUAY '
21, génu 1,213 10,624 3g4] 3,452 ¥,607] 14,076{ 44,457 {339,442 | 46,064 | 403,518} 10,422 ] 91,300| S$6,486 {94,818 | 54,879 480,742 2,8
22. 'DoMINICAN REP. [3:! &00 34 298 102 898 229 2,009 a3 2,909 571 5,000 903§ 7,909 80Q 7,011 11,2
23. SURINAME ;
24. TRINIDAD & TOBAGO
25. URUGUAY 1,068 9,350 - - 1,068f 9,35 139 | 1,227 ) 1,207! 10,578 - - 1,207 § 10,578 139 1,227 38,4
16, VENEZUELA 1754 35,3633 5,333; 46,717 7,087} 62,080( 20,900 183,109 | 27,990 | 245,180] 15,855 | 138,890] 43,845 384,079 | 36,759 323,908 16,1
TOT AL 447,915 §'823,73

MW © overage megawatts
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FIG. 4.t

EVALUATION OF REGIONAL HYDROENERGY POTENTIAL
PRELIMINARY REPORT

PARTIAL REGIdNAL HYDROELECTRIC POTENTIAL|

7.38 %
PR

POTENTIALINSTALLABLE POWER CAPACITY —m 772 000 MW
(16 COUNTRIES EVALUATED)

mmmm:a IN OPERATION
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FIG. 4.2

EVALUATION OF REGIONAL HYDROENERGY POTENTIAL

PRELIMINARY REPORT

PARTIAL REGIONAL HYDROELECTRIC POTENTIAL
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Fig. 4.3
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5. ANALYSIS OF THE INFORMATION OBTAINED

— According to data from the World Bank presented
in 1974 at the World Energy Conference on energy
resource studies, the region had a total installable
potential of approximately 328,000 MW.

— According to OLADE estimates made in 1980 with
data approximated for 1979, the region’s total
installable potential was 617,550 MW; at that
time it was considered that this figure was optimistic,
especially when compared to World Bank data.

— OLADE developed a methodology for evaluating
national and regional potential for use in all of the
member countries within the framework of the
Regional Hydroenergy Program; and its application
began in 1983, with cooperation from all of the com-
petent institutions in the region. By July 1984, 16 coun-
tries had responded and their respective assessments
yielded a potential of 772,000 MW. If we project
this information, using the data from the 1980
estimate for those countries that have yet concluded
their evaluations, we would have a regional
potential of 805,800 MW, which could turn out to
be even higher once the regional evaluation
process has ended.,

— Other relevant parameters for the characterization
of hydroenergy potential are firm energy and
mean energy, which were also determined in the
context of the evaluation, applying the OLADE
methodology.  According to these data, the
region has a total firm energy of 2,791,719 GWh/year,
and o total mean energy of 4,068,705 GWh/year.

— According to the information obtained in this
evaluation, Latin America’s hydro potential holds
first place worldwide and accounts for 35% of the
world’s total hydroenergy resources.

For a maore detailed look at the preceding analysis,
see Charts Nos. 9 and 9.1 and Figures Nos. 4.1. and
4.2.  In these charts and figures can be seen the
results of the hydroenergy evaluations carried out
in the different countries. Charts Nos. 5.1. and 5.2

@

present estimated dota for those counfries where
this activity has still not been concluded. :

Furthermore, in Chart No.9.1. and Figure No. 4.2,
it can be observed that the region only taps 12.8%
of its total hydroenergy resources, and that the countries
that show higher figures for the percentage of use of
hydroelectri¢ resources are: Uruguay, Brozil, El Sal-
~ador, Argentina and Venezuela.

In addition, it can be seen that the region’s major
hydroelectric potential is concentrated in the countries
of the Andean Group and in Brazil,

it should nevertheless be indicated that, according
to the information obtained from this evaluation, the
countries that have a greatear total hydroelectric
potential do not necessarily have o greater potential
per inhabitant or per unit of surface area. Thus, it
can be seen in Chart No. 5.3. and Figures Nos.5.2.,
5.3., 5.4. and 5.5. that the ratios kW/inhab., and
kWh/year-inhab. are of a higher order in Ecuador,
Bolivia, Venezuela, Colombia and Peru.

It should also be noted that the greatest potentials
per km2 exist in Ecuador, Costa Rica, Colombia,
Panama and Venezuela.

Finally, according to the information obtained
with respect to project cost, we see that in the region
this averages US$ 1700 per kW installed, as can be
seen in Chart No. 5.4,
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CHART N° 5,1.

REGIONAL HYDROELECTRIC POTENTIAL
INSTALLABLE POWER CAPACITY (MW)

Estimates and Evaluations Made

A. Potential B. Potential C. Potential D. Total Potential
Evalual g Estimated b Projected b
COUNTRY OLA';:; J:: :,:u ':,:::;‘:,.:,:: World Bank, 1974 papiad
MW MW MW MW
1. Argentina 46,787* 45,000 48,120 46,787
7. Barbados #¥ i R
3. Bolivia 39,857 18,000 18,800 39,857
4. Brazil 213,152 213,000 90,240 213,152
5. {olombia 120,000 120,000 50,000 120,000
6. (osta Rica 8, 230% §,900 4,326 8,230
7. Cuba %% : %k #h
&. <¢Chile 21,874 12,000 15,780 21,874
9. Ecuador 69,953 22,000 21,000 69,953
10, FEi Salvador 1,880 §50 300 1,850
1. Grenada i Fi #E
12, Guatemala 9,642 9,900 1,176 9,642
13. CGuyana Hk 12,000 #k
4. Haiti Rk Kk #5
15, Honduras 2,300 4,800 2,800
16, Jamaica i wE ok
17.  Mexico 64,806 25,250 20,344 64,806
18. Nicaragua 5,155 2,950 3,600 5,155
19, Panama 7,146 2,900 2,400 7,146
20. Paraguay 17,000 6,000 17,040
21, Peru . 75,381 58,000 12,500 75,381
22. Dominican Rep. 2,612 #Hk wk 2,012
23, Suriname s 260 fd
24 . Trinidad & Tobage w4 # i
25. Uruguay 2,682% 7,000 2,512 2.682
26. Venezuela 83,477 36,000 11,644 83,477
Caribbean Group** 16,000 2,400 13,988
TOTAL REGION 772,000 617,550 328,000 805,800
SOURCE: Regional Hydroenergy Program, OLADE 8. According to estimates made by Regional Hydroenergy Program
of OLADE, 1980.

* Only inventoried installable potential, not including estimates.
** Estimated value for a group of Caribbean countries (Barbados, C. According to estimates made by World Bank, 1974.
Cuba, Grenada, Guyana, Haitl, Jamaica, Dominican Republic,
Suriname and Trinidad and Tobago), not yet evaluated. D. Accerding to data on potential as evaluated by OLADE in 1984,
with the estimates made by the Regional Hydroenergy Program
in 1980, for the case of those countries that have not yet
carried out the evaluation.

A. According to application of OLADE methodology {Evaluation of
latin America’s Hydroenergy Resources, 1983, 1984),

wﬁ?
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CHART N° 5.2.
REGIONAL HYDROENERGY POTENTIAL

Tata! Installable Total Firm Total Mean
Potential {PINS) Energy (EFIR) Energy (EMED)
MW ‘GWh/yr GWh /yr

1. Argentina 40,787 985284 - 182,473

2, 3Parbados S T #% EST.

3. Bolivia 39,857 107,551 178,000

4, Brazl 713,152 933,600 . 1'194,864

5.. Colombia 0,000 & 430,460 683,280

6. Costa Rica 2,230 A 26,0094 37,190

7. Cuba E& T HE | WE EST.

8. Chile 21,874 90,397 - ~1.25,604
. 9. Ecuador 69,953 227,494 334,919
16.. El Salvador 1,850 4,336 6,096
11. ~Grenada ek R R EST.
12, \(%Hi.ema]a 9,642 25,939 42,962
13. Guyaha i - % i EST.
14, Haiti 4 uk w& # EST.
15. Honduras ’ 2,800 &,160 12,000 EST.
16. Jamaica i T R ESY.
17. Mexico 64,806 126,680 - 181,031
18. Nicaragua 5,155 13,275 20,124
19, Panama 7,146 22,954 39,817
20. Paraguay 17,000 49,620 - 72,970 EST.
21. Peru 75,381 311,291 494,818
22, Dominican Rep, 2,012 5,412 7,908
23, Suriname : FE w wiE EST,
Z4.  Trinidad & Tobago w# wH *H EST.
25. Uruguay 2,082 7,789 . 10,578
26, Venezuela 83,477 261,565 384,070
Grourn ¢of countries#®#® 13,988 40,800 60,000 EST . ##
TOTAL REGION ‘805,800 2'791,719 4'068,705

SOURCE: Regional Hydroenergy Program, OLADE

* Value correspending to inventoried instaliable potential, not

including estimates.

** Estimated value for a group of Caribbean countries (Barbados,
Cuba, Grenada, Guyana, Haiti, Jamaica, Suriname, Trinidad

and Tobago), not yet evaluated,

The dota presented are those from the evaluation done by

OLADE in 1984 and from estimates {(EST} made by the Regional
Hydroenergy Program .in 1980, for the cose of the countries
that have not yet carried out their evaluation.

Installable power capacity: PINS

Mean energy: EMED = 8.76 x FC x PINS; FC = capacity factor

EFIR
Fi : EFIR = P =
irm energy =3 x EMED; ERED A

<

80
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EVALUATION OF REGIONAL HYDROENERGY POTENTIAL
HYDRO POTENTIAL IN THE EVALUATED COUNTRIES

CHARY N° 5.3,
Gross domestic product
Installable Firm Population Area
COUNTRY potential energy x 10¢ x 10 Total Per Cupita KW/INHAB. KWh /yr-INHAB. KW /Km?
mw GWh/yé INHAB. Krm? uss x 104 uss

1. Argentina 46 787 0§ 284 27,7 2 767 66 203 2 390 1,7 3 548 16,9
2. Bollvié 39 857 107 551 5,6 1 099 3192 570 7,1 19 205 36,3
3. Brazil 213 152 933 606 118,7 8 512 24% 335 2 050 1,8 7 865 25,0
4, Colombia 120 000 430 466 26,7 1139 31 506 1180 4,5 16 122 105,4
5. Cbsta Rica 8 230 26 094 2,2 ' 51 3 806 1730 3,7 11 861 161.,4
§. Chile 21 874 90 397 11,1 757 23 865 2 150 2,0 8 144 28,9
7. Ecuador 69 953 227 494 8,0 284 10 160 1270 8,7 28 437 246,3
8. El Salvador 1 850 4 336 4,5 21 2 970 660 0,4 964 88,1
9. Guatemala 9 642 25 938 7,3 109 7 884 1 080 1,3 3 553 88,5
L0. Mexico 64 806 126 686 69,8 1 973 145 882 2 090 O,Q 1 815 32,8
11, Nicaragua 5 155 13 275 2,6 130 1 924 740 2,0 5106 39,6
L 2. Panama 7 146 22 954 1,8 77 3114 1 730 4,0 12 752 92,8
13. Peru 75 381 311 291 17,4 1 285 16 182 930 4,3 17 8@0 58,7
4. Dowinican Rep. 2 012 5 412 5,4 49 6 264 1 160 0,4 1 090 41,1
L5, Uruguay 2 682 7 789 2,9 176 8 149 2 810 0,9 2 686 15,2
16, Venezuela 83 477 261 565 14,9 912 54 087 3 630 5,6 17 555 91,5

| ToTAL 772 000 [2'093 138 326,06 19 341 628 523 1 924 2,4 8 246 39,9
{ COUNTRIES EVALUATED)
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FIG. 5.2.

EVALUATION OF REGIONAL HYDROENERGY POTENTIAL

PRELIMINARY REPORT

PER CAPITA POTENTIAL (kW/inhab.)

kv /Hab,
4
9 8,7
8-.
Tyl
74
64
8,6
8-
4,5
ot 4,0
3,7
T4
2,0 2,0
2+ 47 16
1,8 .
g 0,9 0,9
0,4 0,4
m S
@ o © rm b= £ o = < prd
m W0 : 3 I N =
= ¢ % & *» & £ dF F 3z I L g 2 N
z z = = T X g 5 £ = a Z o = g g
' - = o = ] i r
= > r > 4 m = E = 8 » = b 5 = =

Organi zaci 6n Lati noaneri cana de Eneraqi a




FIG. 5.3,
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EVALUATION OF REGIONAL HIDROENERGY POTENTIAL

PRELIMINARY REPORT.

POTENTIAL PER Km2 (kW /km?2)

FIG. 5.4.
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FIG. 5.5,

EVALUATION OF REGIONAL HYDROENERGY POTENTIAL

PRELIMINARY REPORT

POTENTIAL PER Km2 (kW/Km?2)

NOTE; This map is merely for the soke of illusiration. OLADE does not wish to make any value judgments on existingboundary disputes.
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EVALUATION OF REGIONAL HYDROENERGY POTENTIAL

PROJECT COSTS CHART N° 5.4.
Proyect Costs Us$/kw

COUNTRY tn Under Execufior; Basic Average

Oparation | Construction |  Design Design Feasibility | Proteasibility | Inventary | Evaluation Cost
Argentina 571 1010 975 840 315
Bolivia 1 915 1496 1 440 647 1 385 968 1 383
Colombia 890 754 904 1 523 1820
Chile 957 2 180 3 782 2 305
Ecuador 838 8271 2 030 1 339 1 472 1 830 2 066 1 485
El Salvador 631 1 611 1 536 4 356 2 033
Nicaragua 1 855 1 664 5 893 2470
Panama 1 857 1 140 1 499
Peru 1 381 1 397 1112 G25 Z 817 1528
Dominican Rep. 1 020 1 780 1797 1532
Uruguay 1110 4 558 5 396 3 038
Venezuela 1250 2 0063 1110 2 457 1 865
AVERAGE COST 970 15271 1478 1279 | 1616 1 241 2 689 2 375 1760

USE/KW
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6. CONCLUSIONS AND RECOMMENDATIONS

Generally speaking, mast of the countries have
considerable hydroelectric resources, but the per-
ceniage of their utilization thereof is low. At any rate,
the water power resource is of such magnitude that -
even if 100% of the energy needs were covered by
hydroenergy - in most countries only a low percentage
of their available potential would be in use,’

The region as a whole is in a position to undertake
intensive development of hydroenergy, considering
that the technology required is widely known and that
different Latin American countries have project en-
gineering and construction experience and capacity, as
well as the infrastructure necessary for manufacturing
the electromechanical equipment for hydroelectric
stations.

In view of the dimensions of the projects and the
magnitudes of the investments required, it becomes
evident that financing constitutes the fundamental
problem for the region’s hydroenergy development.
it will be one of the region’s great challenges to obtain
funding for hydroenergy development. To this end, it
is necessary 1o broaden the regional financial base by
carrying out joint actions.

On the basis of the first evaluation of the region’s
hydroenergy potential, it will be possible to promote
different activities to suppport the energy development
of Latin America, among which the following are
worth considering:

. — Comparison of the potential and basic features of
.. points of utilization (principally those that have been
inventoried) among countries.

'— identification of experiences, similarities and dif-
ferences in the development of the evaluation of
resources and its characteristics with regard to the
other countries of the region, with an eye to taking
advantage of experiences and establishing
areas of interest for bilateral and multilateral
cooperation.

— Improvement of knowledge about shared rescurces,

Q

88

which will coniribuie 1o a better definition of national
policies for energy development.

improvement of knowledge about the prospects for
exchange of energy supplies along border areas,
and prospects for regional interconnection.

Use of knowledge about the magnitude and charac-
teristics of the resource to define technological and
equipment/materials manufacture policies, both
nationally and regionally.

Continued improvement of integral, consistent
knowledge of the region’s hydroenergy potential
through periodic evaluations.

identification of the needs to conduct hydroenergy
inventories in various countries of the region.

Definition of the concrete framework of the prospects.
for regional cooperation in the hydroenergy field,
and paorticularly in ferms of inventory elaboration
processes, by meons of concrete knowledge of needs
for technical assistance and, on the other hand, of
the existing experience and availabilities.

Contribution to the formulation of long-term hydro-
energy development policies at a national and
regional level, through integral knowledge of the
resource, in the context of other enérgy alternatives.

Search for bases of reference for future steps taken
to open lines of financing for the development of
hydroenergy inventories and lafer to finance studies
and joint projects.

ldentification of possibilities for regional cooperation
through the utilization of shared basins.

Determination of the magnitude of and prospecis
for regional hydroenergy development with an eye
to establishing regional plans and defining priorities
for future action.
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