(@) BERHEE
DRI )
HEAIRERIT (1 CR) %5 ik L IR E 150,
@ KRB (L3 BERHeLE, AA268)
@ HAAKIFEHERAT CF 3, AA2345)
RO, TIEHEURDRE 5 TR T AU,
WRHORME LT, |
KRRV BEEERT v b7 -7 BIF IS TPACT EH )
DO COBEMWWFLHTIE - THE . 1 1 CAMSORIE >V CRRIRTR TS
B, k. Stk BRIV TORNHIEN L - 2 D LA BT, s,
I TEINE SRR 4 B LD TH BT &,
AV REFHRIIZ > WTR, B/ SAIBMERETLTVAZE (155D
NI UR) . RELBaVYILY Y bOME. ST PACOSEENSAT, SRS
HHI L, |
wERENB, |
BB, SNSRI HERAMEDOR Y 2 v bRk,
2)  HEHTIRET
@ Pk
HAREESIES | P A CONDBEITEEHRIC LI bO L ARG AN B,
SIPACH. KD/ BY s Mek-> THRSh D,
1) BEEEEROME. YRk AKVEEER 70 D 2 b, RS, B2, 268

Rilbe _ _
2) DEHMET, S00KVOETER L EBTFORRAENS LD, BEMIEAL, BT, 95&
Fibe

b, FOREMIEF. 6. UE N, JBRBIC/HIRT, F¥) 272 5,

S 1PACOIIIS. ©OMWMEIEOEEL 5 5 ~ X 1) HTUHRITHERE L. 230KV B
H&DBARMBERE (B 1) ROTZ MNEHESBG 6 5 HTEONIHE S 1D,
5. S1PACK. BHEEMOTMES S OO, TORELSVWCRELELTHY,
HAIOBRA I 0 S, IS D . SHORGABERT L, 7ok 4 Y2 o
HLWT &y R — LR PRI VWD & EIBERO WAL © & HEREORIE Y
BEMEAAE (. TORIUL. FHTEVADTH b,

45, 230KVICOWTId. HHHCG . iF < ELROMEE TE,

COHBFEDEFIC OV TE, AR VOENDESACK-TF/S, BRI E=Th
ENEZTWE & AN STRPESOEER N EZ BELTOI,



TEAENC 3B\ T . SHEORID Fo b TS O & B oS b 59 230KV D
ﬁa|N\MWWL\”\mmﬁdﬁﬂ%w{ﬂ@\MO@ESIPAcmﬁﬁgﬁmm

ﬁ\LMIIﬁ\T% écké‘: L.’C‘j‘f.;( :&C‘:LEI/L.%Q ’ . _
B 6 o Bl E 70055 T E AR D& BIKSHRATIIRTHLEO TR ARG T & &

30 , . |
ROV, (A~ A4FIT) . 35 FHBEASO0RY

1k, S1PACORERIIE—B
DR (4~50E). WA, ERTELE G BB, AB%I!%E%{Jfﬁsﬁfﬂawlﬂﬂmoﬁi
A UMM KB RENNRE (M2, £- 381,

O j’\)l«‘f? /kjjgé%mﬁ:}luln
w%?F/S%%ﬂ(ﬁfymiyﬁwﬁyb)oSIPAC&@%@B#H ik
BEFoS =0 b, FASKIBHOBRKEDZ L, L%&m®i§ o1 7, b BLEEE

OL‘—Cﬁ.ﬁ Lﬁ“‘ﬂd‘}co
EifnxlﬁboAaxﬂm\L%\ﬁﬂ%iﬁfam&ﬂi&uH%Pu, o
SO NI CH L E AN D, BTEE. MENSTY S EOFNENH . Xid. X

HelPEED b AU BT ) OB 27 - TR IZIN D B D038,

(EE-1)
AL 75 K S ISE R AT I 3E

B LAOEtELI b O UHHEI WK 2 RIEH 0. HKRE T,

5 )
(1 BHEEAHS (CNFL) €797

MY Dik, FSHY
ARSI, 1912 A, T ) — MBEMOME. BEOID B KOEMBAW
SEAL T A, ﬂéﬁﬁ?}(zg?b"‘?%#if.‘é‘i"’réh*t'w%)fb*(_?‘_‘ SO, EESEE L. 1
SRR Jo\ (BEIKER 8 ME3/SH20M3/SIC < HiTD 3 W49, SMNIZ) o
ACEEAR O gL T8, SIS | |
SUN JOSBID—ART Y 7 (3. KM DELBIRA PR & 5P, Ahid. EIKY
PO, THREE ., ERERIH 5 E A,
ChucstL, BEHoRKE LT, -
mﬁkohfﬁ\ﬁﬁf-ﬁ%:hi?@%%%ﬁ#ﬁ*ﬁ%?&%:&&U&Wﬁ%

ks (75 SAPSS.

.

FERHINO UL THD &,
- BEFOVTE, PRI BATOEE S EMD TH S ESh S, ThEN
HidF L v bo b FHan 2 54550, _
Ay TEHY—EXAH (JASEC) 7 ) vy
T

(@



ARG ATSEHIS SO, BERBEIILTHY . B, A ORI
ﬁEJJMMW 192, 2AEKW /SIS, EERKL, 226,
IR, 1 CELDMAL TR0 ISy (G20 200 | FERG, T4
4507701 ZKWICL T 0 TR, T CE & DIRARTRE. 193, 757 0 2 /KN,
ARNE 7V Y TTHOH BMEHN S F 2 )1l T k) ) ORFEEA L, 3
WAl B B EECH Bl 1/ 5 THAOMIERNS D 7UF /S R RFHS
AT B
COTuY =y ORI, Wm%%\&ﬁ\ﬁﬁﬁm¢®tUX B ORI
BT & R HATBHEND S > IBEIT I, I ORI 57 A TR A,
@5 1)
BEK ) £ RO, EASIRRI. 7 AR
(BE-2)  JASECORREL
WREE (E-5) . MBE (- 3R04) | FHEHLE (£-6) 2R
@%-3) YA bE -
T 7R (3kn) | EEHEROLBLED . KBARI L. BRI 2
FA— boby REASEAREE | BIEHEAS,
@E—4) 1 CELOBIF
JASECKLAHA (BT, [ DBhHOBIAESESHD) B, 1 CEOM
AR L, EHPROLEIH . 1 C EHD,
(BH-5) JASF‘CE@(—?%’E‘F
HEMH oL TAY AR
AEEBIFE - SUN JOSERPia i D BLT305
PA L AL DEACE 0k
BE-6) ZOfh
Casb k. T N R, PUEZ050E DR R,
@) TUF 4 TRAY—EARMETY Y
T REIELL,
W USAIDIChY 5HHS
SIPACEAFYI, TAUA, ﬁﬁ‘ﬁfi?ﬁfilﬂfﬁi‘flo
BOTIC & % BRSO (904 HIR
I S RRITIIRD . — P 2 KA EIRIC. RIHATRMARA I CEICkD
FEHRSTRD 1596 A MA T ORIN TR B, T D B U LEET, 00075 FA AR,
ok



BPRUIPICOD
cﬂoﬁo_nx@ ied viBioue eop

johiucD ep soJjueD ojuepuedinbg ~

AM Q009G U® Beuj] ugpeziBieug —

A OEC/00Y9
#@UOOBIBHGNS LGIOINIISUCD ~

VIS OFOH>0E& 3TV

. V‘Q\mﬁgm T3 NOISIHSNVHL A
- NORYHINID 30 viV3LSIS

YEIoNZ'D
: O\TAI=

g0l
81500

AN 082 20 V3N ———
A¥ 006 SINOIoYLS3IENS o

HIQVNV vV SINOIOVIVLSNI

AY 008 3Q VINIT s

AN 0€2 30 SYANT ——
NOIOVLSIaNS @

IVvELINID - B
mm:.z.mﬁ.m“xu ZO_OJJ,&.OZH

~. _Joigoson Y%,

+

M gy B
| ¥OIHBNY QEINZD -

| G Eﬁ,am.
enBBIBOIN
] wRChAon

' e : ADXIHO £ .
! T erin CO : -
: PUOH QmeE:@

_ -

,.,,M.“ Elyto oo

4



L .

)(!"5';6-” AN \\
i ! ol .

e e —

C ‘ : e e A S
Sardinal i Zanst L g
I | ardinal (TR ‘} ? Anaie 7 "‘c::j/\_\/\ F Custro - Caite
s fsfoet o Chita ekl . € NeqroYporyante Y '7’ Esquiaz .
Llays TR pagrgzitie ot/ N AT w :m"' ok vitterin /h"’J :

~ACscarl T famgh pos yMilidn
e ; A
A5t Elema | - Eaperanta
LTI Ly CARIARI R iy
c la

@
Al
J;an:uu'o

Villa Frenge
]

- T

oo iy

e Angeley Rig Parif
{ -

\r~Jr‘- Sta Rasa " Sunits
TE foaciz Borden Geque

£
Rlo Ji;
e

6\‘\“& 9 Dotatea
A /,;?,\‘s . P alre
v Punta de Risl R, Rates
. [Carmen £ 7
e o Dominga P A2
- Milla Cinzeid ) IS5ty Lycts " Perla

s T

Cultiver NSara
a3 Trey
28 5t
; S
: Fig Hondo ‘t’ l
: e - A
% Wealdecx Batin +
. 3! Margarita
abarill . T !

&

m e L Linei

w EsCAYY
T L VT
o gat Ira.b ol

#7,
Pla 744,
Serrucha

nga3he

[ ) ._'

. EpErEns
(. LAY, o

L uly ™ g 2 aBeina ',§ ‘&‘t"

— SIgRA
— 47—




; e
N ““n(”* \'"L\ \
! iy ,I é i ST ‘*-\)> Y
:;é\k‘/ 2 S (‘9)(’__

Tog e '\_‘\_’:_1“

0 > \l;‘,‘ 4
A % ,a:f
R A
SN e
) =
W ay
i \”4 ‘-‘/-Q
2 P
r@w} “'&) ¢
ole / A

2
2
Era.
Loy
%
9]
T
0
Q
«
7)

H
N
&)
iy
AN
4
.
e, 7
o)
Ry
\ G
X
AN

NOZAN S A “«a‘ . “;:]_;;,_ /'/_;_\fe) W> e
& sl rQ(: 2V ‘(: "“*3"’ "”? ”"\--w 4 > :
%:w‘,,%'k GNEGA &\ 0y ,/fJ <’3>/( S



078 A €96 Z S8 7or 8 ¢h b9y L0L ) G'L8 gt _ 1V L1041
g .om,ﬁ ¢t €708 &8 VdVYLE V¥E04EL
&ee g€ Vo 8 26 [ ¢ €% Yd¥LE YQN1OdsS
€°L1g gLy €'6L | ¢S €€ Ydvld YYaWIdd -
Y101 01 6 8 L 9 g 7 g uﬁ 4 1 OLdEONOD
|
S 0N Y

SEYYI00 40 SANQTIIW
SYQi4IND3Y SINOI SHIANI
NOITSHIANI 3Q NVY1d 6'¥

£ —%



4 BDRUCA_HYDRO-ELECTR[C PROJECY

This project is located within the Terraba river watershed, the largest watershed in

the country, covering 5,080 ki (onc tenth of de couniry’s territory) located im the

southwes tern region, on the Pacific Versant. The average annual flow of thc enlire

vecord at the dam site is 829 ni/scc.

The development consists basicaliy of a large rock-fill dam that will greate

) E _ . ' R ‘ .
a reservoir for annual water regulation, having a useful volumc of 12,600 im®.

The power bouse will be located at the fool of the dam with a final installed

capacity of 1, 520MW. The average annual energy productien has been estimated at 6, 036

GW I

Boruca .is one of the three projects that can be built with reservoirs capable of

providing annual regulation in Costa Rica. [t can be developed

one sihgle stage.

MAIN CHARACTERISTICS

WATERSHED
Tributary area (ki) (S.P.)
Average anﬁual flow (md/s) (1962-1985)
Mean annual rainfall (om)

Maximum recorded flow vaolume (1975) (mi/sec.)

Maximum estimated flow volume (1916} {mi/sec.)

Maximum probable flood  (ni/sec.)
Flood  1/10,000 years (ai/sec.)
Average annual sediment load  (ni/year)
POWER PLANT PROJECT

STRUCTURE OR RQUIPMENT
Intake approach canal

Blevaiinn of flioor

Width of floor
Intake

No. of intakes _

Gate platform elevations

Length of tunmel between entfanCe and well

Dimensions of tunnel downstream from entrance

;50,

STAGR 1

132.7
70 n

3
188, 0
45 i
6.2 ém

in two stages or in

4, 662

329
3, 250
7, 300
14, 800
35, 200

21, 090
4% 10°

STAGE 11
212,17

100 m

302.0 m
72 m

6.2 ¢m



Gates for intake control
Number

Dimensions

Gate for intake maintenance
Number

Dimensions

Type of hook
Rack clcaner

Dimension of each intake

Number of sections per intake

Velocity

5

four 3 m wide

X 6.2 high
one 4 m wide

X 4.4 m high

1 set

3 m widex

6.6 m high

Gantry crane

4 mwidex
12. 2 m high
3%

1. 25 m/s

% 2 only for iemporary conduction, 4.4 m in diameter.

Pensiock

Number

Length
Concrete lining

Steel armor

Diameter
Concrete lining
Steel armor
Water levels
Makimum_normal level of reservoir
Average maximum level
Maxinmum oscillation
Sluice level for I unit
Maximum gross head
Power House

Length including area

635 o
270 m addit,
30 m at faults

4,? mand 4.4 m

5 4mand 4. 4.m
el. 1T0m

el. 1641 m

2o m

39.7 m

el. 124, 1 m

105 n

8
3 m wide

X 6.8 m high

1 set
3 m wide
X 6.2 m high

Gantry crane

4 mwideX
12,2 m high
3

1.25 m/s

4

570 m

270 m add

pe at faults

42 m

4 mand 4.4 o

el. 290.0
el. 273.6
65 m

30.7 m

gl. 233.6 m

153 m



Width at the generator floor 16,5 m. 16.5 m

Maximum height above foundation 36 m 36 m

Space between unils ' S 16 m 16 m

Dimensions service area ' 30 m long X 30 m long X
25 m wide 20 m wide

Turbines

Type vertical axis,

| francis
Pover 92.1 MW 190 MW
Net head 122 m 2729.6 m
Flow Volume - 82 m
Speed 225 RPM . 257.1 RPM
Internal diameter of scroll 3.4m 4 m
Retor diameier 3 lm 31m
Total weight 325 tons - 325 tons

Generators

Capacity | 102, 1 MVA 211.2 MV

Yol tage 13.8 KV 13.8 KV
Phases and Hertz 3 PH/60 hertz 3 PH/6O hertz
Qutside diameter | 7.23 m 7.23 m

Stator design temperature 105 °C 105 °C

Rotor weight 290 tons 290 tons
Total weight 509 tons 209 tons

Admission Yalve
Type Globe Globe
Inside diameter _ 2.8 m 2.8 m

Power House Cranes

Number | 2 2
Capacity:
Main hook 175 tons. 175 tons
Auxiliary Hook %5 tons 25 Lons
Maximum.capacity (2 cranes) 350 tons 350 tons.



Main transformers

Type

Number (3 per bank of transformers)
Rated pbwer
Rated voltage
Switch yard
Dimensions conirol room
Rated current of main switch
Total power
FIRM ENERGY
Generalion flow volume (max.)
Useful reservoir volume
Total cost (thousands of .S, Dollars)
Without interest during construction
By stages '
GREAT BORUCA (only one stage)
With interest during construction (1
By stages”
GREAT'BURUCA (oniy one stage)

2%

53—

ONAF single
phase

9

70 MVA each
13. 8/500 KV

90m X i5m
2500 amperes
460. 5 W
2100 GWh/yr
410, 5 ol/sec

1.5 ke®

902, 694

1, 341, 755

1, 181, 536

2, 025, 319

ONAR single
phase

lotal 24

70 MVA each
13. 8/500 KV

0m % 15m
2500 amperes
1620 MW

6036 GWh/yr

720, 8 m/sec

12.6 km®

602, 539

854, 108



INSTITUTO COSTARRICENSE DE ELECTRICIDAD

@ 10S LLANOS HYDROBLECTRIC PROJGCT
MAIN CIIARACTERISTICS

LOCATION Naranjo river basin

TYPE OF REGULATION daily

DAM _ : N
TYPE gravity, spillway incorporated
HIGHT . _ 53 m
CREST LENGTH 105 m _
BASE LEVEL © 438 ma.s. 1,

TAILWATER 1EVEL 84 mas. L

HIGHEST REGULATION LEVEL 485 moa. s 1.

LOWEST REGULATION LEVEL 475 ma.s. L.

RESERVOIR BFRECTIVE STORAGE _ 1.5 he?

PROJECT DRAINAGE AREA 143.7 kit

DESIGN FLOOD  (1:10, 000) ' 1675 m/s

MEAN ANNUAL GENERATION 456. 3 Gih -

"FIRM ENBRGY - (95%) ' 31. 8 Gih

INSTALLED CAPACITY 99 Mw

DRSIGN FLOW ' 31 nod/fs

DESIGN HEAD 3615w

@ AYIL HYDROBLECTRIC PROJECT
MAIN CHARACTERISTICS

Ayil %ydrbeléctric Power Project, : is part of the Chirripé river basin hydropower
development, which is located on the Costa Rican Caribbean Slope. The project is on
the 112-°107-m a.’s.l. stretch of the river. Following, it$ main characterislics are
given,

River Chirrips
Drainage area (ki) 821
Highest water level (ma.s.l.) 230
Lovest water level (ma.sil) 210
Reservoir effective storage (Hm® ) 33
Reservoir dead storage (Hn® ) 55 :
Tunnel shaft (45° ) length and diameter (m) 70;5.5
Headrace tunnel lengih and diameter {(m) 400:8, ¢
Pressure tunpel length and diameter (m) 150;5. 5
Tailrace level (ma.s. 1) ' 107
Gross head (m) ' ' 123

Net head. (m) 121, 5
Average runoff (ni/s) 78,2
Design flow (ni/s) | 118, 7
Installed capacity (W) : 127
Firm power (M) 104
Mean annual energy (GWH) - b42

firm energy (GWH) : 176

il e
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I Plan Nacional De Electrificacion 90
2  Propuesta De Restructuracion Del Sector Electrice en Guatemala Junio '
3 Ulpan Champey Sep 1991
4 Campo'GeotermiCo Zunil 0
5  Jurdn- Marinald -
B 1980 Informe Financiero y 1989 Pstadistico  INDE % EFGSA = SEN
7 - Informe Estadistico 1989
8 INDE 1989
9 EREKS
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1 Proyecto de Disefo de una Red de Distribucisn Eléctrica Subterrénea para la Ciudad de San José
enero de 1980 '
2 Planes de Expansin de Generacion = Agosto,” 1990
3 Proyecto SIPAC Perfil Julio, 1991 Reunion de coordinadores Proyecto SIPAC
4 ACTA de ia Reunion { Versién Revisada ) 4 de Julio de 1991
5 On Occasion of the Visit of JICA Mission Septembex - 1991
6. Antecedentes proyecto SIPAC Planteamiento Ante la Comunidad Europea 1 de Agosto de 1991
7 Seclor Energeitico de Costa Rica Agosto, 1991 '
8 El Subsector de Energia Electrica De Costa Rica  Agosto. 1991
9 Mercado Electrice Agosto, 1991
10 El Sector Electrico del ICE Agosto, 1990
11 Serie Historica de Balances de Energia 1980 - 1987
12 Direccién Sectorial de Energla Composicion De la Demanda Energia Electrica De Costa Rica
13 Enexgua
14 Esbozo del Proyecto de Maltiple Prop051t0 del Alto de Robles Agosto 1964
15 Proyecto Implementacion de un Sistema de InTormacion Geagraflca { GIS} en el ICE
16 Reunion con.la Mision Cooperacion Internacional del Japon { JICA ) 23 de Setiembre de 1991
17 ‘Departamento de Produccion Estudio de prefactibilidad para la ampliaci n de la planta
Ridroelectrica Brasil . .
18 JASEC La Central Maravilla en la Cuenca Oriental del R o Birris, Julio. 1390
19 JASEC La Central Hidroelectrica Birris No3 Julio, 1890
20 JASEC Perfil de Proyectos Departmento dePlanificacion de Provectos
2! Submitted to the Japanese Embassy in Costa Rica by Instituto Costarricense de electricidad
( ICE ) September 1981
22 O0ffice of Energy Costa Rica: Power Sector Eff1c1ency Assessment Summary Volume US AID
23 Office of Fnergy Fxport Power Options for Five Sugar Mills in Costa Rica US AID
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English Table of Hydropower Potential ( No.l~ No.3 )
1. Indicate best 50 undeveloped lydropower projects

2. Maps concering above projects { Scale : 175,000, 1/25,000, 1/50,000, 1/100,080 etc ) _
Spanish Table de Potencial Hidroeléctrico ( No.l1 ~ No.3)

1. Escribir los 50 mejores proyectos hidroeldetricos no desarroliados

2. Adjuntar mapas de los proyectos ( Escala : 1/5,000, 1/25,008, 1/50,800, 1/180,000, etc )
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English Table uf Projects under Operation and Construction
Please indicate the project lecatopn on the map

Spanish Tabla de Proyectos Hidroeléciricos en Operacion y Construccion
Indicar la ubicacion de los proyectos en el mapa
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