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Paseua Dam Site
view from downstream
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Pascua Dam Site
View from downstream

side

O’Higgins Glacier - the source
G 5 of the Lago O’Higgins, from
erouszd which the Pascua river originates

Jorge Montt Glacier

-
! ‘.,! ;
- mhlg:_:-:-a%&ﬁ ¥

Te




W 75 00"

Republic of CHILE

T2e TQP

f\—-VL-__— Py -

e

26°

AT
—~Pacific—Ocean
v-\_v\

)

N 2

Q

a

=

a

=]

o
[
LY
°

$48°00'

3ge°

RGENTINE

Aisen Province~

‘\-\-"—\’\_\-—
>

San Vicente Power Siotic;l

§ N\

Rio Pascua Power Station]
A !
4

g
2 .'-.%;:_,
S r

~
#*
‘\Ag

s0°

~ J."l"‘:}'
o [} Y

I
i

i 569

[
-
[«

ARGENTINE

NS LEGEND

T o /.,k
“ \ /Lago :

O'Higgins 49°00" Glacier
4/ . ® O (ity, Town, Village

N
‘ /\% —®  Power Station

Key and Location Map
of

—&—>— International Boundary
Stream, River

Pascua River Hydroelectric Project




EL#g
EER
B4R 5 Tt
Key and Location Map

ﬁ.; 1 :ﬂi m %........................ ...... T

1.1 ﬁ fH..............-..--u-.--..u. ...... D R I R T R T TR P E T TR T Ty
*ﬁ%m@ EB{J& mﬁ%..............................---........... .......... tasesadsersiaisencene aee
Eﬁ_’&ﬁi@ﬂaﬁﬁ'"'""”""""""""“""""‘”'""‘"'“"" ...... st seitst et eiiben it ans
;ﬂﬁhmﬁ B E........................-.........-.................-..................................
g%ﬁﬂ.......................‘......................................................................

1.

—
[ I~ S I

ST2TE BBt L UG v ceremennn

2 1 % ﬁﬂ% ....... ressenuses veseses PH R Eeiaanan e SN B R b a eSS e s R A AR NS uAs B s ane s s

2 2 ﬁ] -
R Ef 5

a‘; 3 ir-": T4+ Y:Hi@-—ﬁi%ﬁﬁi-" ....................................... seessnnsn ctssescsssrerasransesnananns
3.1 fir FLreeensoeees terssssdconaranass Ceerenecesrsanenbserinren vesaras tevesotnsersarasionavans Cesasanaren
3.2 ﬁ‘{ ﬁ ......... vessensresvanes terscasassannans #rascetebescascrannsncnonnnn vasssesssenee Nesosstusqnnnan

W e W
o s ow
BoMoR
S ow B
S B 3
-
G

..........................................................................................

WATE SR Z TN TFUIFEEL R veerrerreennrsnresseressnnnnnnans eeecrarenreransnnsnsonnrnnse armnenns
4 .1 AR ) OFJINEGHE - rerrecesersrrorsonaans reerearaeiesterermrniriessrernenbitertren et es
4.2 %ﬁ@i%mgh{ .......... DU SR e etiesiesre e annaranes evereene
4 .3 G 4 -R"RZV—HFr . LA FEE et
4 .4 HR 9xrn—=m2020—4 « 4 4 FEErrrerreerecermmoicnne.

10



m 5 j;i‘ ?’ﬁrg'l'mojiiz{ ll“' VeeaRiteibenartdnsensrarenarsannareetivsessrbbibencsnrtiinie

cerereras ciiieenees 30

5.1 gi- ‘u_fﬁ..........-.--.............................................-.u..... ------ Aravereastiianes Ben 30

=
5 2 Eﬁ g-l-...-.--.u--..-.u.-..-.--n---......-.u----....-..---u...---u- ----- teerteresasararnrTrane 31
.

.

ddraTadanatntrans 32

5.3.1 A~ .AngrbFarb .Yy 8] Moo e 33
5.3.2 j&ﬁ%ﬁ@ﬁwb........................................................ dtsencesarenre
5 .4 ;,B?&H—jﬁ........................................................................................... 34

5.4.1 ﬂ’AHﬁ,...-......-.-....-u....-..-...............-.........-........

5.4 .2 a2 - }.:ﬁ»#.....-.....‘......u-...........................................u... 24

5 .5 m-j- m.-.....-..--......-.-o.......-u. T TR I T

5.5 .2 MBI O GG & BB erereererrereress s

5.6 I'QFIE'"'”"“"'""”'““'""“""'""""""'"'""""“'""""'""""”""“" 36

5.7 I;ﬂ'i?...............................................................................-............. 37

5.7 .1 R W 'l?%mﬁ-..u”..u........-...-.....o.--...-.......
5 . 7 . 2 H . y,f .ty-}'—%ﬁzF‘j‘i-.--..n-u-....o-u----.--o---.....oo----.-

ceceeennreseees 37

5 .8 WA T & b, rrressranes taraseseans tesssessiraraeceanrenss sersucevavrrrotieas 52

i

1 B Beeeecrsrressrsirnicnnons rereesriarecienaeeanas P PO treesaniaanns vevers 55

2 S AR 28 Jrescrseveccanss P T L R T T TR T Y T T PR T P vrevresseens
o

%72& qﬁ’eog}gﬁ ......................................................................

Appendix — 1 HAFTNHAR
. —2 MHHPAEBRBER
" — 3 EENH

6 .
6 .

................... 55



Fig.-3.1

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

-4,

A B o R~ AT v | B Y - B - B

L e e
ta N = D

[ S ' T S I

wn

Figure List

Monthly Average Precipitation and Temperature at Pto, Aisen

Pascua River Alternative Plan of Hydroelectric Development Project
G-Plan High Pascua - San Vicente Project

G-Plan High Pascua - San Vicente Project Profile
High Pasuca Power Station General Plan
Construction Schedule of High Pascua Power Station
San Vicente Power Station General Plan
Construction Schedule of San Vicente Power Station
H-Plan Huemul - Pascua - San Vicente Project Plan
H-Plan Huemul - Pasuca - San Vicente Project Profile
Huemul Power Station General Plan

Construction Schedule of Huemul Power Station
Pascua Power Station General Plan

Construction Schedule of Pascua Power Station

Rio Berguez Power Station General Layout
Rio Berguez Power Station Dam

Rio Berguez Power Station Diversion Tunnel
Rio Berguez Power Station Spillway

Rio Berguez Power Station Waterway

Schedule of Investigation Work



Table List

Table-3. 1 Generating facilities and Energy Production in Chile

Table-3. 2 Generating Facilities and Energy Production in Province of Aisen

Table-4. 1 Description of High Pascua and San Vicente Projects (G)

Table-4, 2 Description of Huemul, Pascua and San Vicente Projects (H)
Table-5. 1 Estimated Construction Cost (High Pascua)

Table-5.2 Estimated Construction Cost (San Vicente)

Table~5. 3 Energy Cost of High Pascua and San Vicente Power Stations
Table-5, 4 Construction Cost and Annual Cost of Transmission Line
Table-5. 5 Annual Cost at Receiving End

Table-6. 1 Comparison of Berguez with San Vicente Projects

Table-6. 2 Estimated Construction Cost (Berguez)

Table-A. 1 Quantity of Investigation Works



L ‘.;\,
S SR

el
g

R ey
Lnfidoigion
ey Mo

Sdy
7

nt

vt i
o

A

i

2 T
3L,

1 Pt
o
Ab A A

Sy
SIES

gl -
T A

2 o
) (Y}
Y i

bt
s
A g

iy
P e
FEGIRT
JEr T DA,
SR e
- T

£

P
]

T
Ry
P Ty
P B

Fea

~ B hy
‘f' ¥(
o
¥
3l HEAD
.
AR
" w}'r;.‘:is‘f v
AT

oy g LW
ST SR
o T F A O
2 SRl AP Wty
i -."wfg-‘?,;,ﬁtmﬁ;}c:"&#‘g ;
LR
Ak
[y

)

!
-ins

b

%

CALFRAEIR
e L i FIPLE e ST
PR S (e
R ol sVl et A
e s bty

gt

o i i
o LA T £

2y
i

SR
3545

4 iﬁ‘,ﬁ:‘_n
Yy

3t
AL

TS e
YIS

-

Tt
g
2,

%
A

&
Ty

o

£

B Y
T A B
ol g ] ety #,
T A

2R ER T
:-‘ra:-‘,;(l_{.:

FFh

A

13

S

£ b

JEEN N

i
R

2 149
5

1o
}/
X
TE

M
3%, 34
)
£

B ‘,‘;-‘:,‘,3,:'.‘?#‘
ezl

N3

=)
G bk
Yot
;

A T
s
A

o
e

'
it Dl

Fle T AR
R




£ 1E B

2f

1.1 & &

FIMBOT A € ¥ TR, BUEKRES L CEDRHRTIC M AR, Nt CH
REBLT I, 5 ) B, COBEOMAMBEHDD 7 b HRHEDNE £ b ko ¢
ORI BT, ERETARBRTIEE 2, COBHE~— 2 CLWRBOARED b &
MAEXEHULTHAA L IBEL > 2 & RE L, 1974 £k, BRBANCHAHRICHT 51
HHNEBHL Thico ChRBACERBHBLRE, BROBRE 2 LTHOTHELOH
FeTHld, 1974 EXRNUPIK 24 %, “—r )l L2 2 7|03 BHEKCSNE
Lidlce TheRiBiKs Y Bf, 7 9 WAHAL ( Empresa Nacionalde Electricidad S.ABL
TENDESALBAIRFT B IRAG L4227 7NN RBEHBEO FMAHAEOIER LT - /28,1974
ERBOHARMCH L, HIK—HXNMROBAELLD 2~ ( UMEEHL b % 5 BEFOK
MeRp, RLWELFRHALORAL £ BHL THio AR B2 TERGH LR,
1975 £ 2 B, KNEHE. #BH, LAHY, BREEBPIOUPHEBTLLIb S A—sall,
AR 22 WANHMRBEDEZHAL, 3BFKETT 44 ARIKE D ENDESAOBH 246
 HMIR T R ok —H F VB, KIWROBHEKTLCINFRONAH L AT
HOUBPHE DT Y, BHE LURRTROEGTHE, 74 « ¥ HOBGHRHHOT
HeBrThdo

FURMRC OWERE VLS E LT, 74 - BRERO LA L HET 2 £,
KAOHBEICHL TR, BABEL E-BAXTHHALAVWERDOL S TD 30

1.2 BEToEMEHE

7 Y JABEEEF ( ODEPLAN Y it, BEMBICH 27 1 + > MoOBRENE B69: LT,
KNRSES L CEETILOBEH» & TORRAEYF 2 ¢ & & HEL T Ao

FHEHE, Fieos bANMRREHBKODWIHHERAbOT, FOH/BEL TR END
ESA I CHBLEIAL =2 v IKDMRTHHABRCON T, Folll@, Zi, 65
Wit, FLBR, FAHBSORENA TS FHRHETS L3tc, ARBEOLESRIA
HHENALBE T2 L TH 3,

AREYoBAR, HBUYRKNHNLTEELIEFH2EI»ISIETIL I D TH 2,
THRKONTHEREBAABORNKEL Ebk, 27, SEBROTHESS L 5TH
HRBOBRESOERUMFFILONWTHE, 7V HHCITHRRHTTH207T, 2L T
HEhTwnin,



1.3 BEAOEK
RibPFEEMLICAACKAL, 1Y, gD ICRIHMETREOLE I Td 50

B 4 @ % i R % a5 15 o
SE(E % K R85 USROS SierekzAL08

@A l"Fb E 5( ?!;S REHR | BATEGR =y T 2 B35S [k

|8 K E Bl R|akTemmsen s M

v X oW R ke B mEmsesmm SR

Pl BB BB B UERReRARAEDE Mmook

v B B D noms | mnsressessmns I

o |E H E|s  a|mmensxarawms”), |81070F28108 s,

1.4 HWARFZAE

spmgall, #2272 NIKNBBEAFEO DO FIOPER, Appendix-2 KFRT L 5T,
1976 28 10 BX Y3 A 24 RETo 44 BEKE VLK I o

ABHRAE, T4 LMoz 5 20ALE LT, GUPIRICTABEELGTOL E LK,
By FTITH, ENDESALTHDE T HMGEMBICRTHAERRPITALELITE oo

1.5 mERTH
BB AEMB P Roh 2z RWRHS X UCSELRB TREOMY T 20
(1) &kxapPd, <22 7)IIHAKS 5 ENDESATHORIKF THRWI LA FHRATH
HEM %o
(2) HEEIK2W-CH, Instituto Geografico Militar RO T4 Ly ME LBRCEDL »
- #—=35500,000 20 13ta7ZH, ENDESAfEROAE, HKERE 120,000 5301
PIUFay4 FEHO 2,00000 1 OB EFAL o
(3 #H. FoHH, HREOUBIKOWTER, ENDESAEROT <—rajll, <=2 2 9]l
ANTHMETHBET 128D ET2E8BREFEEEC Lo
% 3, BT OBAIC >N TH Appendix-3THRTo



iy Fep!
Dt

SRR

4
R )
gty

o, ¥

4

s, W
S TELY

g

s
ks

¥ -
Eid

¥

e
e e r Ty

AR

N
i T A

K

AR

«\:' i s
e A

r,;“,,_-.u

T ear

PR
[' gé -

o

%

iy,

Rt

W

g

&L * -
A

ek

T

o

S

GhanfEs ] R R
Al IR T m e K
SN SR s
! ST e |
§ .2

&
s

4,

g
i

et T

33,74
AN
R oy
Sy rigee

Sty

e N ,

- - b

T

A T
iy

..51"‘
i

Tone W e
SR e

ot
£

sorebd
e

e
@
E

S ¥

R

]
Ty

iy

A

e

e
P

T At

o W
e

%3

ik
e o T
S
g

o

SN
AR
Y

e i

BTN b
¥ S AT
el 20 e

#

B
iy ik
T e

£

e o 1
A e T
"

g -

e

T
R
L)
s

A
Y

,,,.

s
e

gL
.

e

¥

AR
< gt Tty

Ty

Pl

B,
2 s

Ckrchu
S
B L

)"‘:"?,-' i




2 E HBR&ELIUCDE

2.1 # W
A2 9 IKDHRHECHT, BILEL S LD ENDESAERO TS st Lk
B, LLTOSRLFERICHEL %o
(1) WHRHER
A7 JWKNHMESEE, ZBHAGE L EMRERHE, 422 7AKKT 182n0
By 27 q XL, FLERMCHITRELRA HATRALND 1,000MW, Eij 5
HERAM 7,100 GWh 1% /4, THWRERE, v - V4t FHHALHITIm
Doy 27 gnFaHl, FAERUCHTRER L EFRAED 50MW, EMSE
LMWAIE2,4500Wh £ #s boT, k. THREFRLEHTHE, RAMH 1,350MW,
TAhHitE 9,5500Wh TH %,
@) EFatmR
s L oBHE (HR: 1:250,000 )X b L &R, kREFHFAO B
BB Ty - ¥4t F7RUMORBREL <A F2REFHIEZEL BN Bo
COEER, A XA MARHEE80m O 2 74 AL A REEL, £ aBRAKH
TREF R, RRKEDI64MW, EMELLHRA3,3506WhE B0 TH 5o
L, bRy 2 B, BRIV 722 A K2 ALCT 5 #F— i~ Bkt
AThotwnwr e, i, XBUKOFEINELR L KB UIMOENWE EBERLE 5o
3 & &=
REF LUHBEOL NI, KHETR2THTREEAXHEIRL TS, 5T,
AMATH, HESAEBHLTRATIBEIOCOREOL L S, SFEHABAKHATRCR
BHA DA, ThLEHALTHEPEABEDCEEL RETBFREBICONT
M LA 28T Lne
(4) # T
FAEHRICOWTH, BNz ARNBERIATWaD, Lh LE RS, FHifE
RBTBACHF— Y ¥ 7 B{EL EOTKMHANEBEL, RETDLATHWE W,
CHhoOFE¥R, Fa4 4 tOBEP e o2 t ORBEBRLATT LT, BUES
230TH Y BEKTIARBHAEMRICY s THEBINITERBBETH S,
(5) HMFHH -
HER(ER: 1:20,000) 3 ICRTHWIDVELAKR, s THELCOWTH, *
o 2 UG K AOKTERDEEATEEBDI S,



2.

7402 —HHED W, *axll, r=yall04lEAKD W NEEODIH
N, Zarf—HRELTHERATEDILERDh 30 ZAEN LU= 20— HHE,
fiihodtmiitETcdroRnGlh{filohstntBbh s,

Bl

2 ®
(1) & @@
Axz2v i, BRMT2244 2 2WeKkBELTWEABKNRIBIHRES T K
FELY ST, COMCHLIMMERIBALBTD 50
vy 4 Ly TERHEORBRLLTELOML L~ ¥ A BEAERDWTH, B
B, #L50kMUReRMLL L TEFET LEBIL TRRTRETH 2,
2 xk %
A2y RO KL GRTIRBT D, +4 & AWRFCHAFGLRET 2T 2,
2, ¥R )INKAHERMNFZRATNETd 50
(3 W It
FLPAR L WV EE LT 22 KMERE Y ~—T 54 AMEBEEFICr 2 2K
OMHEEEERET % TH bo
HEHTBAOKBIE FERELZRWTWEOT, #4 £ 2L bAaOE oMol
RNt 2R HEIT 2 TdHDe
@) & =R
EEERAT L, LKL AMBNORELIEE T 240, LB REAKEELR
BL BBl eRETs06RED 50
Gy s
BB ECON T, FHMLRMEAELTHEOELT, -1 ¥y 7BECHENRESES
OERBAPELEITO LR D S0
(6) mEHH
FLAREHHRO S LEHALLDZ0E2THRTS 20 £ -T, exllffiikcion
ARFEHMDOURL L THR L LTHEATELERE Y., THARBRCEFTISCL
THELZTAHEE L W,
(7 SHoWEISE
SHEOMPFEIHIC PV TH, HTHELCRIWABEILBLESWTRACBETEET
~NETH Do



P
4?}

S E

W B
b 22

’E{f c'ze;‘

&

i
it

Kt
PRI s
-

}: e

(i
b
¥

Fomrrid
Ty e M

R g
St
SR

HY
it

4
L

A "
ot atagan e A VL s
o T B
5 g As

s

L M o
Fhro, T e
I T S R
“‘:}?"’}f% .,iu-;_ -7

y i DR
I A

by S
5

e,
RN m{‘.\

L,
Lt ey AL L Lk T

FE ks ey
v

i .
[ i
i T

P v

qs#::‘

y i
cia Sag e

)

2
oy,
ey

B

v j& A
AT
2y

)

(o

Her

ey
TR,

DRy

i FibE

.
= A e

2iien 8 O e r
e Mep il B
L DR TRl -‘\-.."L,.‘E o

e s
e

Tl
RN
e

SR

]
,
b

¥
SErens
i

fras

L

e T
e
y P

il

neind

it

)

F o
1

]
o

=

w5
g

A Sen

P

N
4
Flig
L
IR
&

L

s "ugilu,-n

e
Poe e

T Sl e

TR T

b N e S T

o
= :-““‘-l:,w'ﬁ‘



B 3 T A Az D — g FE1iE

3.1 & &
FAORMERICART 2+ ) L@, FAbIC 41,3008, #5200 kn DHERWET, R H
i 741,767KF T d 5o '

HFUTBAEADDETA o Hit, ZOBOHIBICL2MHO—2T, HH 449~ 497 PRET72°
~ T THRLCED, TOMMIZE 113,957k CTFVL2LD14F 2 DTN 2o

3.2 &/ &

FUdMBOMBPBITOLARE, EE7 ¥ ) BMOER LR ZHT TWILDHEMREZ
HMLTREmRAohbe BRILKET » FRIWRIKE I T T REA BT 2RERIEF TH
HEanzd74 ik, BRELABB~ATTLARBBIELCIT (. Tk, KAOES
B OW 4 CRKOBTHE 472 6L, ThibAB~ETCHL CHTARRIL, Tr¥
yFREBD Ay SBBTHIGEEZ S Thbo .
BT ERE A~ A IFERAOILB Tz b A Sm=x 2R 637 7 7B FICHT
Tk, EFHREFRA 25002~ 80020 ORI TZEALTE b, ThpbHEF~HF TERRR
TmagkL, 72t -2 V2203 e=THHTH 900ar KET 20

Yo Sy F g ANROBEMERME T =4 - <2 b 7 VT 1,500m & EE5.
il 3,00007~3,500z OMCETHZHBFE T2, BERKADL LNTRH
EOFhHbPLnE, THATGKOhETOBELHML TWD. 2 (6~878 ) 0iF#500
mEL kH L UEMO 1,000m BlEioFtld, RStz THldY., ThHafATLtoTk
HWEHELTWE,

BEREAE—HLAEBTEELTSD, EHEBRTBEAR (12~2H ) KIBNT50 ~
60% , k% (3~58, 9 A~ 11 Bl 60~70%ctAL. 4M(6~88 )KIRE
70 ~80 HICHET B0 MEMhI TR, ETOEE2 500 HIOFRIETS 5.

AR NFERAGRECHEBRT 40, B o420 TOHREHIBEELLLTHWEE
OUEES I 1M TH25, OB I2HDOY, 7 30 P L KEKO FEHR
EREEZNRIVWLORLTWD, FHTEEMR 14T, 5k 10 Ttk b, LR34 CLETT
Zo HREBMO 10T &% 30 TARAYEIWTOTCEES TR L dDdY, 24, Ellic
H30C 2TTcERTABTE LD B,
Fig—317xat . T4 > DELSRAREBELRD T



Fig~3-1 Monthly Average Precipitation and Temperoture ot Pio, Aisen
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YUA4 X AMRECEZL— b RDD, BHTHARK L D AS—srkE (7430 ) 2 iE
L ERETar—tRdBe 2/, 1975 &, ENDESAR <22 7 ]IlRWKHBERAOIEL
3G L 7o

3.4 EEER

T4 rHOEREHEE L Tk, WK, SF HBN EAFXERHET ORI, WHIKONT
i, 7xrt AR RRCTZAL T4 BN, DEZ, EH, dEFOHAMONR
BITLhTWnD, THOO—TRIHIBRIAEEEIN 2 M, KPFE 7z b - vRF LT} -
CF T HRELHYURKE IR TP RBARF IR TWE, X, v 7y IO LT+
1T, BROEEBEH NP ORI TIT OBHMMATLbh TS,

LW TR, ~d3 50 - 2v—-SHARAO zr}t - 2 ) R2APFV . FaRPNT,
e, B, =V T EORERTbRATWE, 24k, PRTHDEHEPHBIEN S,
choo&RBELhoft, KERAPARKESOHERITbhTWaA, fAh tfliliiddhIn,

HFLOnwTHR, DELHERGEHELIFRCIzrt - 72277V A4 - 5%~
THRUBFT LA TV B BAICDODNTH, FLPLELARTESRAT, COMBOLE IR
RER T bo FELMD L LTHPENRSOESIC L o THA LTI 2o &0 B 675
h TRV H8 00N T . BEDEERARHKREINE0S T, HREELTRTE, +
RGP HOBEICH 5T Do

FRKRKEY Y - TrvrF oy TRETNBKARER, BHOLSTWIZ L7 132 F
©, S0, REBRKE~F35r - 2v—-30, #4 ¥ 2MEHBDETIRNEROH
bbb, TNLELIELLIRGHELER ST BAABLZBHRE LT, OB
KL L EoTWD

3.5 @AHoOIHPR

F Y EfER, TRMECHBRL2RBDLART 2D, 1944 FRHAHENDESA®HRIL
7to B3, ENDESAR. BIZORFRRE G4 -»T, M T2HENEBEWHALLTEo F
YALTAY DEADHIEE, 890KWh THHAKOLMUIC 5. RAOLHNFENL, LT XK
OREE, —RPIVBRMUNCIDL LT EIKE W, )
THRBIRER, SEEHO57.5% (1,478 4MW)% AT 2 ENDESAZH LD &
FTrmhkxHol. EMoEFEFRER D 2. 3, BRERMG ( 1974 £HHE) 2,572
MW@ 5 L MOPHET R 1,856 MW, BEMRLHR 716 MWV T 2,
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SLRME L ORB 2 HftoBE 41 EMoERHHPUER, RBMcs 4, BEAHIET
6% ThH20 ( Table —3.1&R)

Table - 3.1 Generating Facilitles and Energy Production in Chile

N 1970 1971 1972 1973 1974
Item

*
Generating Facilities (MW) 2,143 2,132 2,182 2,472 2,572

Bnergy Production (GWh) 7,551 8,524 8,943 8,766 9,297

Note: * The depressed figure in 1971 is due to decreasing of the private
generating facilities.

BLtidrb 12070 y 7RG ETNERENRBEE Lo T BEBRFTL LV —FTHDD
FTxab 2 WAL 23.4.57 0 523, 2dWicllZA T ebh T b BHRB
LERTD B0 2, WHY ¥+ 775 8LWI 70 » 2 ORMBERE, 1,159 MWTLHKD
158 x5BT Bo

EHEIRBODDET4 trfid, FexfEltbKEE67Tm o2 2B LTWES, 71+
yMICBR-TRBE, RURME6.IMW, REBIAE14.8GWh, 5672 , 701 A% DO
B Hfr, 155KWh TR coBEOREORKETD 2, 2 2, BEBBEHROKRHLL
bob%h(, BESrEMORBEM RETNLROHEMIBLERONLZ W,
TA4ALtyHORRBHRUCRBTNEET Table —3.2 KR Fo



Table - 3.2 Generating Facilities and Energy Production in Province of Aisen

o Installed  Energy
Name of Plant Company Type Capacity  Production

) KW MWh
Puerto Sanchez E. Minera Aisen Diesel 862 453
Puerto Cristal " " 122 64
Puerto Cristal " Hydroelectric =~ 206 990
Puerto Cisnes ENDESA Diesel 56 64
Coihaique " " 810 5§57

. Chile Chico " " 374 621
Puerto Aisen " " 400 S0
Puerto Ibanez " " 150 92
Load Cochrane " " 150 112
Aisen " Hydroelectric 3,000 11,820

Total 6, 130 14,823

ENDESAH, 74 > KAREMR, T4+t KNBEFH, a5 4 s KHREBHO 3BT
% 23KVORTHTHAL—DOBIRMERSC b, 72t - T4 er kthwE LT
Aate— IR - F B Ta~BBELTWD Tk, TOMDETH Table—3.2 5 % 5
2rok, PRELC-EAr REFT LRV HRBHNACBREEZITZ o TWhdo
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4 = AR 2 DT R ERE

4.1 AR 7T MDA FE

Az g, FVIMAT 4 € HOHH A47°35" ~ 49°20", TEHRET72°58' ~73°20' [ H
gt twna, ,
EREHA A X R (TARF TR Y 22T YHERLE)ICFOFLERL, Hrsr
AMEHRGALLHE, S22 0 lldfidodicB - THRBEMZPACR-THTL, BEKtr =z
YA ORMCIE L TALOHBFIMEBEHEFCELRFREAEE CER 62k o)l T
bho TOWMAEHE, TrLyrsr= 47,370 265 14,500k KHLATWD,
<270 NOPHEINDEE, BELKHL 240301 THHH08, TOMEDA 1 ¥ =]
Mt b r 2@t co 33Xk, EL257.5mL b EL20.0m~ L2 WIIMTLT
FHTOPHLORR 140301 L 5T,

KETOFEKKE L I, 000Kn* ORESIEROA 4 ¥ REIC L > THARBEEKZ L
fekit, EFHH 594w Ssec Th Do

4.2 HIERICOLT

<22 9 IGEHMESEICOW TR, F TIWENDESAK L TR 2T 4 —HE3IhThie
TOBERBFig—4.IKRTLSCARALHE T TOB DOHEHNNLRIN, &4 DEHEIC
amr%%%&&ﬁiﬁ&oko%o%%.G%ﬁxvﬂﬁaﬁxzomﬁ@%ﬁxbﬁﬁm
MEDLWIEBIKE Lo ot ZHEHTHINL 2B DLW TOLFHMALIEHET»

fco

4.3 G NAd-RR27--%2 .54 XTHE
KA, PWMBIC~4 - S22V F AP IUYy - VYA ey FLLLHEL, BEETS
—EARAMEI TS, HAREER 238mT, TOFBRRR 2% KET . REFHIEE
1,350 MW. EMRELHRE9,550GWh Td5e ( Fig—4.2,4.328)
fa) »~4.~"=22948x
~nd ARSI FLE, AR ltYy S ey FOPRMICABLARS 7 HIBE
2ol EHN T ELAMEORBRETI LIS, F 2R TREKERHe » 2 7,20( 5
X 182m, BERT9,800,000n) 24 7 TH Do HAKA258.00m T, HARAERA 1
2T OECLOTHE—RIELAFLEZ-TE Y, FRHFKERR 51 EnTd
o FLERMMTREFLBRL. TOMORKEE173m, BAHEAKR 680s

-10-



Ssec WX BEERWN 1,000 MW, FMSEEGNIE 7,100 GWh 272 60T %o
(Fig—4.4,4.58R)
by ¥~ 4 brF&a
Yv oS trFrag, 22z aillOBWA L 4 iR 50
HEHOMBES KRT bhbo £ 2k PRIEKER e 7 740 (FETIm, YLK
1,300,000 ) 24 7D 2o WKAMB2.0m W, ~4 - A =x2 7 BEFBKAICE
b Tnd, [ KERE 50 Al L%, Tna,
FLRRMBUABTICHTRUEFCUBE L, TOMOBRAKEXE6Im, BAMAKE
680m/sec ICX bR IS0MW, ‘EHREBI2,4500Wh 25D TH 5o
(Fig—4.6,4.TEMR)

4.4 HE TTLN~RRIT~Y2 .. JF442rFitE
Ketld., ooy zarsra, PfiBICA A2 202420V - Y4 trF Loy
FHELELETOSERARMETH 2. BARABFLER 241 mTE O BHEE I3 % KHT 5o
RALAIINEE1,350MV, EMREETHIE9,400 GWh CH B0 ( Fig—4.8,4.98H)
(a) 9xanga
vxanFad, A4 ¥y AWOBOATHCET RSB 2 ) —PREKF 2T,
Wkl 44 ¥ Al EL 258 m CRDLEL IDCHL. ERMKHTRERLHRE
L, T OMOERHEE 36.5m B RKEMKI 680 n/ seciT X b IEKHT 200 MWV, 4
MREMALE1,4506Wh 285 0 TH 3. ( Fig—4.10,4.11 28])
b =2z
A ayritt, 4.3~ - ARy 7 F L EA-BRKHET 61D, & 4 EPREK
Eflay2 740 (S 143.0m, RER 5,000,000 o) #4 7 THEHEKXKERES
FHEudTH B, £ LERMICHTREREERL, ToMOoZKEEI36m, BRKER
K680 m seclc L bR A 73800 MW, FMFEERHE 5,500GWVh 2B 230 TS
b, (Fig—4-12. 4 - 03£R)
© ¥ -4 trFxra
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Fig.-4.1(1) Pascua River Alternative Plan of Hydroelectric
Development Project
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Fig-4.1(2) Pascua River Alternative Plan of Hydroelectric
Development Project
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Table -4, 1 Description of High Pascua and San Vicente Projects (G)

Item

High Pascua San Vicente

Location
River
Catchment area
Design flood discharge
Effective storage capacity
High water level
Available drawdown
Installed capacity
Maximum power discharge
Effective head
Annual power production
Dam

Type

Height

Crest Length

Width of crest

Valume
Spillway

Type

Gate

Height x Width x Numbers

Length

Intake

Structure (Height x Width)

Gate

Numbers
Penstock

Numbers

Length (Average)

Inner diameter

Aisen Province, Chile

Pascua River

13,550 km?2 13,610 km?
2,000 m3/sec 2,000 m3/sec
5,050 x 106 m3 0.5x 100 m3

258 m 82 m
5 m 2 m
1,000 MW 350 MW
680 m3/sec 680 m3/sec
173 m 61 m
7,100 GWh 2,450 GWh

Rockfill with center impervious core

182 m 71 m
435 m 250 m
16 m 8 m

9,800,000 m3

Ski jump type
Tainter gate
13.5M x 10M x 2

about 1,100 m

1,300,000 m3

Ski jump type

Tainter gate

12M x 12m x 2
240 m

26™ x 857 15.5™ x 85
Roller gate Tainter gate
8 4
4 4
250~280 m 75 m
5.6 m 5.6 m



" Powerhouse
Type
' Structure (Width x Length)
Tailrace

Type

Underground
30™ x 155™

‘Tunnel

Underground
25™ x 133™

Tunnel



Fig—4.2 G-Plan High Pascua-San Vicente Project
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Fig—4.5 Construction Schedule of High Pascua Power Station

ACTIVIDADES ANO 1 ANO_ 2 ANO 3 ANO & AN '
1[2{3]4[s]6l7[8laholnf12]3ii]is|6]17]18}19[20[21]22]23)2425Re k7 37!38] 3sl APD e e e i S J, o rort

o DE ALTA TENSON HONTATE 6j17 18 28120]30[31]32]33]34] 3535 [37]38] 3slu0lr 42]43}ususVus[u iu8ls]s0ls1 [52]s3 Teu|ss]s6is7[salsa60]6: 6263064 6

2-VERTEDERO OBRAS CIVILES _ . . S==m== =z ST ZELZT T LT N PR .

3 -VERTEDERO MONTAJE i , ) 1 | e

4 -DESAGUE MEDIO FONDO Nt2 OBRAS CIVILES == - e, LT

5-DESAGUE MEDIO FONDO N2 MONTAJE S TN W - '

§-LLENADO EMBALSE i : 1 A | ]

7-PIQUE_DE COMPUERTAS OBRAS CIVILES - T B== — - e T

8 -TUNEL DESVIACION N2 OBRAS CIVILES e e e , g b d '

3-ATAGUIA AGUAS ARRIBA ] , —t : "f . - — -

10-ATAGUIA AGUAS ABAJO |1 [ ! l . ] R I

11 -PRESA DEL EMBALSE = w L - ' L. bl i

12-TUNEL DE DESVIACION N22 MONTAJE ) e vamra T W IR (s (o

13-TUNEL DE DESVIACION N®1 OBRAS CIVILES s o o Tr . —— — —ep .

14-TUNEL DE DESVIACION N1 MONTAJE o 1 + : ] s s iy o e

{5-DESAGUE_MEDIO_FONDO N2 1 OBRAS _CIVILES ; ' T i . - LAl A—— SR SN S

16-OESAGUE MEDIO FONDO N1 _MONTAJE e MRS SEN . B i O B IERNI I BN

17-PATIO_DE_MUFAS OBRAS CIVILES . ) . T o i S e wat eI T

18-PATIO DE MUFAS MONTAJE T , ! : s s e e T — e

19-INSTALACION DE FAENAS e 1 ; =TT i T N i - ==

20-GALERIA DE CABLES OBRAS CIVILES | e e SR i e T bt e

21-GALERIA DE CABLES MONTAJE . 1 ! j T -~ o T e St A T S S saay IS

22-BOCATOMA MONTAJES - } i i e Al TR ICNE ===

23-BOCATOMA _OBRAS CIVILES o | | T 17 — b o T

%-TUNEL DE _ADUCCION SUPERIOR BRRE T 7T o | ; T T

25-TUNEL DE ACCESO CAVERNA DE MAQUINAS HORMIGON ' : 1 s N el [T ' 11 |

26-TUNEL DE ACCESO CAVERNA DE MAQUINAS MONTAJE ' - [ N AT TR R O NI S W e

27-TUNEL DE ACCESO CAVERNA DE MAQUINAS EXCAVACION rava C ] . T =

28-CAYERNA DE MAQUINAS 12 PARTE EXCAVACION e s T RN T s A

23-CAVERNA DE MAQUINAS 12 PARTE HORMIGON aawa) ! : NN I il

30-CAVERNA DE MAQUINAS 22 PARTE EXCAVACION 1 iz B REREREEEEE R RN

31 CAVERNA DE MAQUINAS 22 PARTE HORMIGON ' ' ; = N SRR B N R

32-CAVERNA DE MAQUINAS 3 PARTE EXCAVACION K BEE T s v e I NN A : T T T T

33-TUNEL_DE_ADUCCION INFERIOR ! 1] ; i ST 7T i ]

U-PIQUE _DE ADUCCION INCLINADO : l ! ; RN B !

35-CAVERNA DE MAQUINAS 12 UNIDAD MONTAJE EERR : IR —

36-PRUEBAS 12UNIDAD o 1 P ol P

37-PRUEBAS OTRAS UNIDADES ' L f N P

38-TERMINACIONES Y DESARMES L ; N

33-CAMARAS DE_COMPUERTAS EXCAVACION : ! ‘ e R

X0-CAMARAS DE_COMPUERTAS HORMIGON ! ; L - ]

41-CAVERNA DE MAQUINAS 3% PARTE__HORMIGON i Lo Pl

42-CAYERNA DE MAQUINAS OTRAS ACTIVIDADES MONTAJE - o T Fo

43-ACUEDUCTO DE DESCARGA__N+2 EXCAVACION 2 a L1 Lt

4-DIFUSOR EXCAVACION ' : | == L

45-DIFUSOR _HORMIGON : i

16-ACUEDUCTO DE DESCARGA N2 HORMIGON — z -

A7-ACUEDUCTO DE DESCARGA N® 1 OBRAS CIVILES ' : 1 !

4{8-POBLACION DEFINMIVA : | i 1 i

* SIMBOLOGIA. e ACTIVIDADES CRITICAS

V.:*PUESTA EN SERVICIO 1* UNIDAD
EL Hﬁ§3!=QQRRESPQNDE-AL- MES .DE OCTUBRE
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ACTIVIDADES

Fig-4.7 Construction Schedule of San Vicente Power Station

ANO 1

718

1-POBLACION DEFINITIVA

2-PATIO DE ALTA TENSION OBRAS CIVILES -

3-PATIO DE ALTA TENSION MONTAJES

4-TUNEL DE DESVIACION N*t1 EXCAVACION

5-TUNEL DE DESVIACION N* 1 HORMIGON

6- TUNEL DE DESVIACION N*1 MONTAJES

7- ATAGUIAS

8- PRESA DEL EMBALSE

9-TUNEL DE DESVIACION Nt 2 EXCAVACION

10- TUNEL DE DESVIACION N* 2 HORMIGON

13- TUNEL DE DESVYIACION N* 2 MONTAJES

12-PIQUE DE COMPUERTAS EXCAVACION

13-PIQUE DE COMPUERTAS HORMIGON

14-PIQUE DE COMPUERTAS MONTAJES

{5-LLENADO EMBALSE

16- VERTEDERO COMPUERTAS OBRAS CIVILES

17- VERTEDERO MONTAJES

18- VERTEDERO SALTO DE SKY

19-INSTALACION DE FAENAS

20-BOCATOMA OBRAS CIVILES

21-BOCATOMA MONTAJES

22-PRUEBAS I* UNIDAD

23- PRUEBAS OTRAS UNIDADES

24- TERMINACIONES Y DESARMES

25- ACUEDUCTO DE DESCARGA N*® 2 EXCAVACION

26- ACUEDUCTO DE DESCARGA N* 2 HORMIGON

27- ACUEDUCTO DE DESCARGA N*1 EXCAVACION

28- ACUEDUCTO DE DESCARGA N°1 HORMIGON

29-CAMARA DE COMPUERTAS OBRAS CIVILES

30-DIFUSORES OBRAS CIVILES

31-CAMARA DE COMPUERTAS MONTAJES

32-PATIO DE MUFAS OBRAS CIVILES

33-PATIO DE MUFAS MONTAJES

34-CASA DE MAQUINAS MONTAJES i* UNIDAD -

35-CASA DE MAGUINAS EXCAYACION

36- PIQUE DE CABLES EXCAVACION

37-FPIQUE DE CABLES HORMIGON

38-PIQUE DE CABLES MONTAJES

39-CASA DE MAQUINAS MONTAJES OTRAS UNIDADES

40-TUNELES DE ADUCCION EXCAVACION

41-TUNELES DE ADUCCION HORMIGON

]42-CASA DE MAQUINAS HORMIGON

] 43-TUNEL DE ACCESO CAVERNA DE MAQUINAS EXCAVACION

:#44- TUNEL DE ACCESD CAVERNA DE MAQUINAS HORMIGON

%: R N .:-"uv: R
L NOTAS: o 5oL oG1A,

BB ACTIVIDADES CRITICAS
¥ PUESTA EN SERVICIO 12 UNIDAD,
EL MES ! CORRESPONDE AL MES DE OCTUBRE




Fig-4.7 Construction Schedule of San Vicente Power Stotiori
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Table -4.2 Description of Huemul, Pascua and San Vicente Projects (H)

[tem Huemul Pascua San Vicente
Location Aisen Province, Chile
River Pascua River
Catchment area 13,300 km? 13,550 km?2 13,610 km?2
Design flood discharge 2,000 m3/sec 2,000 m3/sec 2,000 m3/sec
Effective storage capacity 5,000x106 m3  50x105 m3 0.5 x100 m3
High water level 258 m 220 m 82 m
Available drawdown 5 m Im 2 m
Installed capacity 200 MW 800 MW 350 MW
Maximum power discharge 680 m3/sec 680 m3/sec 680 m3/sec
Effective head 36.5 m 136 m 6l m
Annual power production 1,450 GWh 5,500 GWh 2,450 GWh

Dam
Type
Height
Crest Length
Width of crest
Volume
Spillway
Type
Gate

Height x Width x Numbers 19™ x 10.2 x 2 14.5™ x 10" x 2

Length
Intake -
Structure (Height x Width)
Gate
Numbers
Penstock
Numbers
Length (Average)

Inner diameter

Concrete gravity Rockfill with center impervious core

25 m
30 m

6 m

Overflow type

Tainter gate
34 m
20™ x 90™

Roller gate
12

100 m
6.8 m

143 m
340 m

14 m
5,000,000 m3

Ski jump type

Tainter gate
about 1,000 m

26™ x 85
Roller gate
8

4
165 ~190 m

5.6m

71 ' m
250 m
8 m

1,300,000 m3

Ski jump type

Tainter gate

12Mx12Mx 2
240 m

15.5™ y g™

Tainter gate
4

75 m

5.6 m



Powerhouse

Type Underground Underground Underground

Structure (Width x Length) 28,5" x145™  30™ x 155™ 25™ x 133™
Tailrace

Type Tunnel Tunnel Tunnel



Fig—~4.8 H-Plan Huemul~Padscua-San Vicente Project
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Fig—4.11 Construction Schedule of Huemul Power Station
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ACTIVIDADES NQ 1 ANO 2 AR ANO 4 ANQ 5

t1l2jalelsislzislanoni|nic]ninlimw)iolwlalazlza]a]es]zslazlae]20]a0]31 [32}33)3¢)35]36] 37 ]38) 30)eo} e1 a2 ]3] ea]es )26 |47 ] e8 Jaa]so] 1 |52 ]53]s¢ )55 ] 56 [57]se [50 Jeo [ o1 sz fea
i~ TUNEL DE DESVIACION OBRAS CIVILES - f

TUNEL DE DESVIACION ~ MONTAJE

2_

| 3- ATAGUIAS _ = 1
|4~ BARRERA_OBRAS CIVILES - .
§- BARRERA MONTAJE _ ;

§-  BOCAIOMA EXCAVACION

7- __BOCATOMA HORMIGON

i .

8- BOCATOMA MONTAJE

8- TUNEL DE ADUCCION OBRAS CIVILES :

10-  TUNEL DE ADUCCION MONTALE

| 11- _LLENADQ EMBALSE |

12~ INSTALACIONES DE FAENA Ry

13- PAIID.DE ALTA TENSION OBRAS CIVILES | Iy

L

14-__PATIO DEALTA TENSION MONTAJE :

—

15 PATIO DE MUFA OBRAS CIVILES
15:  PATIO DE MUFA MONTAJE
17- _GALERIA DE CABLES EXCAVACION
18- GALERIA DE CABLES HORMIGON |
19-_ GALERIA DE CABLES MONTAJE ]
- _CAVERNA DE MAQUINAS OBRAS CIVILES 1% PARIE 1
71 CAVERNA DE MAQUINAS OBRAS CIVILES 2t PARTE N
27: CAVERNA DE MAQUINAS OBRAS CIVILES 3¢ PARTE ]
23 CAVERNA DE MAOUINAS 1! UNIDAD MONTAJE = ; : i
2L:  TUNEL DE ACCESO CAVERMA OE MAQUINAS EXCAVACION 4L 1l ; i A R O R
25- __CAMARA DE COMPUERTAS EXCAVACION
26-  CAMARA DE COMPUERTAS _HORMIGON - : = = I}
27-__ ACUEDUCTO DE DESCARGA _EXCAVACION = [ Pl I I R ! + 1
28-  DIFUSORES EXCAVACION 1 S B ]
29~ DIFUSORES HORMIGON = ; N
30- _ACUEDUCIO_DE_DESCARGA HORMIGON ' — 1
| 31~ _ACUEDUCTO DE DESCARGA MONTAJE - = — 1
32-  TUNEL DE ACCESO CAYERNA DE MAQUINAS_HORMIGON ’ e
33-  PRUEBAS 12 UNIDAD g : S A I IV s}
34~ PUESTA EN SERVICIO 1* UNIDAD ' i $ I AVE N S SNSRI I
| 35-  PRUEBAS OTRAS UNIDADES | ! Y !
38- CAVERNAS DE MAQUINAS OTRAS UNIDADES MONTAJES - : : = R
37-__TERMINACIONES - DESARME . e — ———y
| 38-  POBLACION DEFINITIVA ‘ = .
39~ ESTACIONAMIENTO o = i : :
L0~ TERMING , L T T t
T i_" 1 —
A— 1 b} r_- :
Liad ., . :
- IR I L4
NOTAS P

SIMBOLOGIA : i - ACTIVIDADES CRITICAS.

EL _MES') CORRESPONDE AL MES DE OCTUBRE e
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ACTIVIDADES

Flg 4.13 Construction Schedule of Pascua Power Station

AN01

ANO 2

ANO 3 ANO 4

_M_M Y

H]

6

718]9!10fn[12

17

18

20

22

2324

2526|2728 (29|30 |31 [32]3334 |35 |36| 373838140} 4} !.2:"-3 LL|L5J4B (4T |4B]4S

50

}-PATIO DE ALTA TENSION MONTAJES

2- VERTEDERO OBRAS CIVILES

P

| 3~VERTEDERO MONTAJES

|~ 4—DESAGUE DE MEDIO FONDO N®2 OBRAS CIVILES

5-PIQUE DE COMPUERTAS OBRAS CIVILES

6= DESAGUE DE MEDIO FONDO N 2 MONTAJES

[ 7- TUNEL_DE DESVIACION N* 2 OBRAS CIVILES

1 ~f—t— -

8- TUNEL DE DESVIACION N®2 MONTAJES

| 9-TUNEL DE DESVIACION N*1 OBRAS CIVILES

|10~ TUNEL_DE DESVIACION N*1 MONTAJES

11- ATAGUIA AGUAS ARRIBA

12- ATAGUIA AGUAS ABAJO

13- PRESA EMBALSE

14— LLENADO EMBALSE

15~INSTALACION FAENAS

16-PATIO DE MUFAS OBRAS CIVILES

17—-PATIO DE MUFAS MONTAJES

18- GALERIA DE CABLES OBRAS CIVILES

19~ GALERIA DE CABLES MONTAJES

20~ BOCATOMA OBRAS CIVILES

21~ BOCATOMA MONTAJES

22- TUNEL DE ADUCCION SUPERICR OBRAS CIVILES

23- TUNEL DE ACCESO A CAVERNA DE MAQUINAS EXCAVACION

s

24— TUNEL DE ACCESO A CAVERNA DE MAQUINAS HORMIGON

25~ TUNEL DE ACCESO A CAYERNA DE MAQUINAS MONTAJES

26- CAVERNA DE MAQUINAS 1* PARTE EXCAVACION

27-CAVERNA DE MAQUINAS 1* PARTE HORMIGON

28- CAVERNA DE MAQUINAS 2t PARTE EXCAYACION

29- CAVERNA DE MAQUINAS 2¢ PARTE HORMIGON

30- CAVERNA DE MAQUINAS 3t PARTE EXCAVACION

31—~ CAVERNA DE MAQUINAS 3* PARTE HORMIGON

32— TUNEL DE ADUCCION INFERIOR OBRAS CIVILES

33-PIQUE DE ADUCCION VERTICAL

34~ FABRICACION E INSTALACION TUBERIA DE PRESION 7

35- MONTAJE TUBERIA DE PRESION

36- CAVERNA DE MAQUINAS MONTAJE 1* UNIDAD

37- CAVERNA DE MAQUINAS MONTAJE OTRAS UNIDADES

38~ PRUEBAS 12 UNIDAD

39-PRUEBAS OTRAS UNIDADES

40- TERMINACIONES ¥ DESARMES

41-CAMARA DE COMPUERTAS -EXCAVACION

42-CAMARA DE COMPUERTAS: HORMIGON
43— ACUEDUCTO DE DESCARGA-N®2 EXCAVACION

§ 44—-ACUEDUCTO DE DESCARGA N° 2 HORMIGON
| 45-DIFUSORES EXCAVAC[ON S

46~ DIFUSORES HORMIGON <. »..a:.:.-:

|

47- ACUEDUCTO DE DESCARGA N*-1 OBRAS CIV]LES

48-POBLACION DEFINlTIVAw‘-.i‘ =

NOTAS: SIMBOLOG!A "

-~ Y. PUESTA EN SERVICIO 12 UNIDAD
EL'MES | CORRESPONDE AL"MES DE OCTUBRE
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Table 5.1  Estimated Construction Cost (High Pascua)

Item Description Cost
" a3
10°U.S.
I. Direct Cost g.5.8
(1) Land and Right 500
2) Diversion T ) (without river ..
( iversion Tunnel (oyrieq facility) Civil work 14,660
(3) Spiilway Civil work 15,690
(4) Dam Civil work 52,900
(5)  Headrace Civil work 6,980
(6) Power Station Civil work 26, 300
(7) Permanent Equipment 141,180
(8) Expense for Construction Equipment 36, 320
Sub-total 294,530
II. Indirect Cost
(1) Engineering and Administration 15 % 44,470
(2) Construction Facilities 17,320
Sub-total 61,790
1II. Contingencies
(1) For Direct Cost 20 % 59,290
(2 For Indirect Cost 159 8,980
Sub-total 68,270
IV. Construction Cost Without tax 424,590
V. Interest during Construction 8 % for F.C. 127,380
3% for D.C.
V1. Total Project Cost 551,970
Note : Excluding the cost of infrastructure and of the transmission line



(A) Civil Work (High Pascua)

Item - 1 Diversion Tunnel (without river outlet facility)

Work Item

Unit Cost Cost

Unit  Quantity U.S.§  103U.5.§ Remarks

Care of water
Excavation open, rock
Tunnel excavation, rock

Concrete, structure and
tunnel lining

Reinforcing steel
Groutuing, backfilling
Stop-log’

Misc. work

Construction facilities

L.S. 400,
m3 117,000 7.00 g9,

m3 235,000 30.90 7 o50.

m3 62,000 65.00 4,030, including plug concrete

ton 1,000 65000  gsp,
meter of 00 50
funnel 3,050 150. 457,
00 4 sets, at the entrance
L.S. 713,50
L.S. 300.

Total

14,660,




Item - 2 Spillway

Work Item Unit  Quantity Uglfs?gSt loggs.ts.&; Remarks

Excavation open, rock m3 1,250,000 700 g, 750,
Backfilling m?3 12,000 2,00 24,
Concrete, structures m3 62,000 65,00 4,030,
Reinforcing steel ton 6,800 650.00 3 170,
Grouting', consolidation m 600 25,00 15,
Grouting, curtain m 1,000 45.00 45,
Control room L.S 200.
Cut-slope protection L.S. 150,
Stop-log ton 70 2,000.00 140. 1set,B=10mH=15m
Misc. work L.S. 566.
Construction facilities L.S. 600.

Total 15,690.




Item - 3 Dam (including coffer dams)

Work Item Unit  Quantity Ugi-tsc.lgst 10:(3:8?;.5 Remarks
Care of water L.S. 800.
Excavation open, common m3 50,000 1,50 75.
Excavation open, rock m3 100, 000 7.00 700,
Embankment, core zone  m3 1,600,000 380 5,760, 30 % 110=3.80
(Salton San Carlos)

Embankment, filter zone —m3 750,000  4.00 3,000,
Embankment, pervious zone m3 7,011,000 4,50 31,549.50 See below
Placing of rock material ~ m3 490,000 799 3,430,
Drilling, percussion m 6,500 10.00 65.
Drilling, Ex type m 19,500 40,00 780.
Pressure grouting ton 650 700.00 453.
Observation system L.S. 200.
Stripping borrow pits m3 250, 000 150 375.
Crest road m 435 400,00 174,
Misc. work L.S. 1,536.%0
Construction facilities L.S. 4,000,

Total 52,900.

for reference

Volume of pervious zone including rock placing = 7,501,000 m

from quarry = 5,773, 000 m3

from excavation = 2,469,000 m

material from excavation _

3

3 %709 = 1,728,000 m3

1,728,000 m3 _ 23 %

material from quarry

Combined unit cost = 5.50 x 0.77 + 1.00 x 0.23

=4.244028

=459y.5.5/m3

5,773,000 mS 77 %



Item - 4 Headrace

. . Unit Cost Cost
Work Item Unit u
Quantity U.Ss  103U.8.8 Remarks

Excavation open, rock m3 286,000 7.00 2, 002,
Tunnel excavation, rock  m9 43,000 35,00 1,505,

Concrete, structure and 3 00
cunnel m 34,000 65, 2,210
Reinforcing steel ton 800  650.00 520.

meter of

, . = 00
Grouting, backfilling tunnel 260 150. 39.
Grouting, consolidation m 9,000 30,00 270.
Misc. work L.S. 184,
Construction facilities L.S. 230,
Total 6, 980.




item - 5 Power Station (including tailrace, access tunnel

and cable tunnel)

Work [tem

Unit Cost  Cost

Unit  Quantity USS$ 103U.5.$

Remarks

Excavation open, rock
Tunnel excavation, rock

Concrete, structure and
tunnel

Finishing concrete
Reinforcing steel

Architechtural work

Grouting, backfilling
Grouting, backfilling
Stop - log

Misc. work

Construction facilities

m3 14,400 7.00 100,80
m3 424,800 30.00 12, 744,
m3 88,400 7000 ¢, 188,
m3 1,800 80,00 144,
ton 3,500 650,00 2 275,
L.S. 1, 700,
meter of , gan 5000 94450
tunnel
meter of ;o0 95000 390,
tunnel
ton 50 2,000,00 100.
L.S. 1,013.70
L.S. 1,400,

tailrace and access
tunnel

powerhouse

1 set, at the tailrace
tunnel
B=8m 80 H=13m20

‘Total

26, 300.
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(B) Permanent Equipment (High Pascua)

(without river outlet facility)

Item Unit Unit Cost  Cost

Quantity U.S.$ 103U.5.% Remarks
(1) Spillway
. 2 sets
Tainter gate ton 220 4,000, 880. B=101;1 H=14m 50
(2) Water-way
Steel grating ton 280 1,500, 420, 4 sets, at the intake
20 B=9m H=26m
Roller gate ton 200 4,000, g0p, 4 sets, at the intake
B=6m H=10m
Penstock ton 3,385 2,000, 6,770,
; ' 4 sets, at the tailrace
Roller‘gate ton 320 4,000. 1, 280. unnel B=10m H=10m
Sub-total (1) + (2) 10, 150, CIF price
(3) Power Plant
Turbine L.S. 35,000. 250MWx4=1,000 MW
Generator L.S. 35, 000.
Transformer L.S. 14, 000.
Switchgear L.S. 10, 500.
Aux, equipment L.S. 5,500.
Misc. material L.S. 7,500.
Sub-total (3) 107,500. CIF price
Total (1)+ (2)+ (3) 117,630. CIF price

. 103U.8.
Cost of Permanent Equipment = 117,650. x 120 % = 141,180 3

(including import expense, inland transportation and installation)



Table 5.2  Estimated Construction Cost (San Vicente)

Item

Description Cost
108U.8.5
I. Direct Cost
(1) Land and Right | 200
’ . without river
(2)  Diversion Tunnel (gyeior facility Civil work 6,500
(3) Spillway Civil work 6,230
(4) Dam Civil work 7,650
(5) Headrace Civil work 3,340
{(6) Power Station Civil work 14,740
(7) Permanent Equipment 63,250
(8) Expense for Construction Equipment 15,980
Sub-total 117,890
II. Indirect Cost
(1) Engineering and Administration 15 % 17,810
(2) Construction Facilities 10,540
Sub-total 28,350
III. Contingencies
(1) For Direct Cost 209 23,750
(2) For Indirect Cost 159 4,130
Sub-total 27,880
IV. Construction Cost Without tax 174,120
V. Interest during Construction 8 % for F.C. 41,790
3 % for D.C.
VI. Total Project Cost 215,910
Note : Excluding the cost of infrastructure and of the transmission line



(A) Civil Work (San Vicente)

Item - ‘1 Diversion Tunnel (without river outlet facility)
. . Unit Cost  Cost
Work Item Unit uanti
Quantity “y.s.s 10,55  Remarks
Care of water L.S. 400.
Excavation open, common m3 10, 000 1,90 15,
Excavation open, rock m3 3, 800 7.00 26.60

Tunnel excavation, rock m3 103, 000 30.00 3, 090.

Concrete, structure and

tunnel lining m3 31,000 65.00 2,015. including plug concrete

Reinforr:ing steel ton 400 650.00 260.
’ meter of -

i i 00 0

Grouting, backfilling runnel 1,190 150. 178.5
- 00 4 sets, at the entrance
Stop-log ton 60 2,000, 120, B=4m H=9m
Misc. work L.S. 244,90
Construction facilities L.S. 150.
Total 6,500.

46—



Item -2 . Spillway

Work Item Unit  Quantity Ugl.ts(?;ﬁ 1 0%81.:5 Remarks

Excavation open, rock m3 390,000 7.00 5 730,
Backfllling m3 4,000 2.00 8.
Concrete, structures m3 28,500 65.90  1,852,50
Reinforcing steel ton 860 650,00 559.
Grouting, consolidation m 600 25,00 15.  including drilling
Grouting, curtain m 1,000 45,00 45.  including drilling
Cut-slope proéection L.S 50.
Control room L.5 200,
Stop-log ton 60 2,000.00 120, 1set, B=12mH=12m
Misc. work L.S. 350,50
Construction facilities L.S. 300,

Total 6,230.

—47-



Item - 3 Dam (irfcluding coffer dams)

Unit Cost Cost

Work Item Unit  Quantity U.S.5 10305, 5 Remarks
Care of water L.S. 500.
Excavation open, common m3 100, 000 1.50 150.
Excavation open, rock mS 100, 000 7.00 700.
Embankment, core zone m?3 194,000 3,00 582, 2,90 ¢ 1,20=3.00

{Chacabuco)
Embankment, filter zone  m3 139,000 3.50 486.90

Embankment, pervious zone m3 986,900 3.10 3,059.39 See helow
Placing of rock material ~ m® 69,500 550 38225

Drilling, percussion m 2,500 10,00 25.
Drilling, Ex type m 5,000 30,00 150.  $59 mm
Pressure grouting ton 190 600,00 114,
Observation system L.S. 50.
Stripping borrow pits m3 40,000 150 60.
Crest road m 250 300,00 75.
Misc. work L.S. 315.56
Construction facilities L.S. 1,000,
Total 7,650,

for reference

Volume of pervious zone including rock protection = 1, 056, 000 m3
from quarry = 420,000 m3
from excavation = 908, 800 m? x 70 % = 636, 000 m3

material from excavation 636,000 . 60 %

material from quarry B 420,000 40 %

Combined unit cost = 550x 0.4+ 1.00 x 0.6
=2.204 0,50

= 980

Use 3.10 U.S.S/m3 (including allowances)



ltem - 4 Headrace

Unit Cost Cost

Work Item Unit  Quantity U.S.5 103U.S.$ Remarks
Excavation open, rock m3 65, 000 7.00 455,
Tunnel excavation, rock m3 12,000 35.00 420,
Concrete, structure 3 00
tunnel lining m 24,200 65, 1,573.
Reinforcing-steel ton 700  650.00 455,
meter of =n 00
Grouting, backfilling runnel 60 150, 9,
Grouting, consolidation m 2,400 30.00 72.
Stop-log ton 45  2,000,00 90.  lset, B=12m H=10m
Misc. work L.8. 116.
Construction facilities L.S. 150,
Total 3, 340.




Item - 5 Power Station (including tailrace, switch-yard
access tunnel and cable shaft)

: . Unit Cost  Cost
Work [tem Unit uantit
Quantly “yss  10%0.5. Remarks
Excavation open, common m3 50, 000 1,50 75.
Excavation open, rock m3 36, 000 7.00 252,
Tunnel excavation, rock m3 215, 000 30,00 6, 450,
Banking m3 110, 000 200 220, switch yard
Concrete, structure and 3 - 00
tunnel lining m 55,700 70, 3,899,
Finishing concrete m3 900 80.00 72.
Reinforcing steel ton 2,100 65090 | 365,
Architechtural work L.S. 9gp,  Including command
building
. e11s meter of =n 00 - tailrace and access
Grouting, backfilling runnel 1,100 150. 165. tunnel
s meter of -
Grouting, backfilling runnel 116 250.00 29, powerhouse
Stop - log ton 40 2,000.90 go,  1seh attheend por-
tion of tailrace tunnel
Misc. work L.S. 533.
Construction facilities L.S. 700.
Total 14, 740,

Notes : Since the scale of powerhouse planned by the ENDESA seems to be
too large, the above work, quantities for the powerhouse are

calculated by the contracted one.



(B) Permanent Equipment (San Vicente)

(without river outlet facility)

Unit Cost  Cost

ftem Unit  Quantity US.$ 1030.5.$ Remarks

(1) Spillway
2sets, at the weir por-

Tainter gate t 210 . .
nter g on 4,000 840. ion B=12m H=12.50m

(2) Water-way
4 sets, at the intake

1 500. >
Steel grating ton 190 1, 500 285 p_lom H=12m

4 s@ts, at the intake

Tainter gate ton 240 4, 000, 960. B=12m H=8.50m
Penstock ton 620 2, 000. 1,240, 4 lines, $5.60 m
Roller gate ton 200 4, 000. gop, %sets at the tailrace

tunnel B=9m H=8m
Sub-total (1) +(2) 4,125, CIF Price

(3) Power plant

‘Turbine L.S. 15,750. 87.5MWx4=350MW
Generator L.S. 15, 750.
Transformer L.S. 4, 250.
Switchgear L.S. 5, 830.
Aux. equipment L.S. 3, 200.
Misc. material L.S. 3, 800,
Sub-total (3) 48,580. CIF Price
Total (1) + (2)+ (3) 52,705. CIF Price
103U.5.$

Cost of Permanent Equipment = 52,705. x 1209 = 63, 250.

(including import expense, inland transportation and installation)
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Table-5,5 Annual Cost at Receiving End

[tem Unit River Mouth Caleta  Puerto
Pascua Tortel Chacabuco

Annual Cost of Power Station 103yss 74,296 74,296 74,296
Annual Cost of Transmission Line 103 (VB3 2,255 3,736 9,742
Total 76, 551 78,032 84,038

Annual Average Energy Production GWh 9, 309 9, 297 8,722
Annual Firm Energy Production GWh 8, 500 8, 489 7,964
Annual Average Unit Energy Cost mills US$/kWh 8.2 8.4 9.6
Annual Firm Unit Energy Cost mills US$/kWh 9.0 9.2 10.6




PO PR
) ‘1:»-‘7':;?1‘1 (L) ;‘;am'._ il

N At o ] ' ¥ e
e e
R e S 4P
I3 iR R et

0 ME ARV
L

iy

S e S

e T
[ AT

R e

T
i

% ! " [ R
Yl v TR AT e Ll L :
£ NS DR ST ey
A, (e M — 1 - .
A o : $ .
i . == - . .
i - :\% Ea .
L - : A e, 1 - .
K i L Sn . - - o N o -
et P S SR SN .
ot I
AL .
s T, ) ) - -
e TR L
e, M
<
o, s
J..S-'-x,lyiq.*“ . f
AT AT T - .,
W
0 k3 -
Lo o
£ .
:
- -
¥ - -
Py .
v -
PR )
v A28 .
S et ¥ .
e by .
P R oLy 3
A e LA e e “ oo
e R Ll *
e 4 B
7, ‘;-"" ™y v,_ L
AR TR T - .
i g PR -

"

s
ol

]
¥

.

ERR
i T
.{?w% = R
Al s e
b FYer
st s
2 -
T =
3

e X -
=y =1 e ~ ot
= Ay ‘,ﬁﬁ.,:y‘-;;:a o)
k: D iy X
5’: fyri e iy x

A3
A

A g
"."V_‘."::{’é"{‘*"‘ﬁ e

g

Lh

4

5

e

;

e

i B

)
¥

ey OF kel
L o

ST SR ath pr P o, o
SRR SRR "




6.1 #&

~pa 2R, KEASHNBofALLY » .

febOTH

2

bo

NI R R TER

Y4ty FTRLMOKLFHERLLTEL

RAFARL LAY PRy c SA 2 TFF A4 O 13k FHEETHLTWD, L, ~
A FRE LR, BiILWEKE» o7 v A X e LT, 75 # KR~ BEAKT 2 &

M, TRy ar sl SOWMEEHRTECHT BBk, v .

vy Frbiy

CLA2SAy2BHEOHBRTNC LB EHL N Do BL, ¥ -+ KSR, BlE

OHERBOHWRBO L BHITINETH B,
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RATFARFLUY Y - U4y TRUFBOE X HEIL Table — 6.1 ICRTMI T D Bo
Table - 6,1 Comparison of Berguez with San Vicente Projects
[tem Unit Berguez San Vicente
Power Station
Installed Capacity MW 464 350
Annual Average Energy GWh 3,350 2,450
Annual Firm Ehergy GWh 2,950 2,150
Net Head m 69. 60
Nominal Head m 70 60.5
Maximum Discharge m3/sec 772 680
Reservoir
Average In - Flow m3/sec 686 594
High Water Level m §2 32
Low Water Level m 80 80
Volume of Regulation 100m3 61 0.5
Dam Height m 80 71
Pam Volume m 3, 115,000 1, 389,400
Cost
Total Project Cost 103US$ 276, 690 215, 910
Construction Cost per KW USS/KW 596 617
Annual Cost 103uUss 26,770 20, 890
Cost per KWh (Average) millsUS$/KWh 8.0 8.3
Cost per KWh (Firm) millsUS$/KWh 9.1 9.7

Note; Total project cost is not including the cost of infrastructure and

of the transmission line,



i, _aFaGEHcT TR, BaE (KRR, BHKE > 20, ik, £
A3 FUKEE ) k2 Table—6.2, Pig—6.1~6.5) CEIR T2

Table 6.2  Estimated Construction Cost (Berguez)

Item Description Cost
103U.5.3
I. Direct Cost
(1) Land and Right 300
(2) - ‘Diversion Tunnel Civil work 5,220
(3) Spillway Civil work 10,350
(4) Dam Civil work 17,590
(5) Headrace Civil work 3,000
(6) Power station Civil work 15,910
(7) Permanent Equipment 77,000
(8) Expense for Construction Equipment 21,790
Sub-total 151, 160
N1. Indirect Cost
(1) Engineering and Administration 15 % 22,850
(2) Construction Facilities 11, 850
Sub-total 34,700
1. Contingencies
(1) For Direct Cost 20 9, 30,460
(2) For Indirect Cost 15% 5,030
Sub-total 35,490
IV. Construction Cost Without tax 221,350
V. Interest during Construction 8 % for F.C. 55,340
3 % for D.C.
VI. Total Project Cost 276,690
Note : Excluding the cost of infrastructure and of the transmission line



(A) Civil Work (Berguez)

Item - 1 Diversion Tunnel (without river outlet facility)
, . Unit Cost  Cost
ork Item Unit ant
w Quantity "y gs  103y.5.5  Lemarks
Care of water L.S. 300,
Excavation open, commaon m3 20,000 1.50 30.
Excavation open, rock m3 3,000 7'.0D 21,
Tunnel excavation, rock m3 75,500 30.00 2,265,
Concrete, structure and 3 00 .
tunnel lining m 27,000 65, 1,755, including plug concrete
Reinforcing steel ton 400 650.00 260,
L - meter of 00 50

Grouting, backfilling tunnel 870 150, 130.

. 00 00 4 sets, at the entrance
Stop-log ton 60 2, 000. 120. B=4m H=9m
Misc. work L.S. 208.50
Construction facilities L.S. 130,

Total 5,220,




Item - 2 Spillway
. . . Unit Cost  Cost
Work Item Unit uantit
Quantity “\;'g's 103y.5.§  Remarks
Excavation Open, rock m3 885,000 7.00 6,195,
Backfilling m3 6, 000 2,00 12.
Concrete, structures m3 31,000 65,00 2 , 015,
Reinforcing steel ton 1,050 650,00 682.50
Grouting, consolidation m 600 25,00 15.  including drilling
Grouting, curtain m 1,000 45,00 45, including drilling
Cut-slope protection L.5 100.
t i tio
Water dr.oppmg portion L.S. 100.
protection

Control room L.S. 200.
Stop-log ton 70 2,000.00 140.  1set,B=l4m H=12.5m
Misc. work L.S. 445,50
Construction facilities L.S. 400,

Total 10, 350.




"Item -3  Dam (including coffer dams)

Work Item Unit  Quantity Ug.ts?gst w%gﬁts‘ $ Remarks
Care of watef L.S. 200.
Excavation open, common m3 186,000 1,50 279,
Excavation open, rock m3 101, 000 7.00 707,
Embankment, core’zone m3 436,000 3,60 1,6569,60 3.00 x _1-20=3-60
{San Vicente)
Embankment, filter zone m3 312,000 400 1,248.
Embankment, pervious zone m3 2,211,000 4,10 9,065.10 See below
Placing of rock material mS3 156,000 6.00 936.
Drilling, percussion m 4,000 10.20 40.
Drilling, Ex type m 8,000  30.00 240, ¢ 59 mm
Pressure grouting ton 300 60090 180,
Observation system L.S. 80.
Stripping borrow pits m3 80,000 1.50 120.
Crest road’ m 400 300,90 190,
Sheet pile driving ton 500 1,200.00 600.
Misc. work L.S. 705,30
Construction facilities L.S. 1,500.
Total 17,390

for reference

Volume of pervious zone including rock protection = 2, 367,000 m

from quarry = 1,379,000 m
from excavation = 1,412,000 m3 x 70 % = 988,000 m

material from excavation

3

3

3

988,000 40 %

material from quarry

Combined unit cost = 5.50 x 0.6+ 1.00 x 0.4
= 3.30 + 0.40

=3.70

1,379,000 60%

Use 4.10 U.S.$/m3 (including allowances)



[tem - 4 Headrace

Unit Cost Cost

Work Item Unit  Quantity USS  1030.5.$ Remarks
Excavation open, rock m3 65, 000 7.00 455,00
Tunnel excavation, rock m3 19, 000 35,00 665.
Concrete, structure and 3 = 00 _
tunnel lining m 17,000 63, 1, 105,
Reinforcing steel ton 500 650.00 323,
Grouting, consolidation m 3, 600 30,00 108,
. iy meter of 00
Grouting, backfilling tunnel 80 150. 12,
Stop - log ton 50 200000 100,  1set, B=1lm H=12m
Misc. work L.S. 100,
Construction facilities L.S. 130.
Total 3, 000.
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tem - 5 Power Station (including tailrace, switch-yard
access tunnel and cable tunnel)

. Unit Cost  Cost
Work [tem Unit  Quantity U.S.$ 103L?.S.$ Remarks
Excavation open, common m3 8,000 1,50 12,
Excavation open, rock m3 50, 000 7.50 350.
Tunnel excavation rock m3 238,000 30,00 7, 140.
Banking | m3 20,000 2,00 40. switch-yard
Concrete: structure and m3 58, 700 7000 4 109,
tunnel lining
Finishing concrete m3 1,000 80.00 80.
Reinforcing steel ton 2,300 650.00 1,495,
Architechtural work L.S. 1, 000, incfluc.iing command
building
11 meter of =n 00 50 tailrace and access
Grouting, backfilling tunnel 1,030 150. 154. tunnel
Grouting, backfilling meter of 120 250.00 30, powerhouse
tunnel
- 00 1 set, at the end por-
Stop - log ton 45 2,000. 20. tion of tailrace tunnel
Misc. work ‘ L.S. 609.50
Construction facilities L.S. 800.
Total 15, 910.

—61—



()  Permanent Equipment (Berguez)

(without river outlet facility)

Item Unit

Unit Cost

Cost

Quantity U.5.§ 10%0. 5. $ Remarks
(1) Spiliway
Tainter gate ton 0 2 sets, at the weir por-
g 26 4, 000, 1,040. (ion Bel4m He 12.50m
(2) Water-way
: 4 sets, at the intake
t ’
Steel grating ton 170 1,500. 255. Bolim H=12m
Roller gate ton 120 4, 000, 480. 4 sets, at the intake
_ B=6m H=8m
Penstock ton 940 2,000, 1,880. 4 lines, ¢ 6m
. 4 sets, at the tailrace
Rollgr gate ton 200 4, 000, 800, unnel B=10m  H=7m
Sub-total (1) + (2) 4,455, CIF price
(3) Power plant
Turbine L.5. 19,500. 116 MW x 4 =464 MW
Generator L.8. 19,300,
Transformer - L.S. 5, 830.
Switchgear , L.S. 6, 830.
Aux. equipment ~ L.S. 3,500,
Misc. material . . L.S. 4,300,
Sub-total (3) 59,680. CIF price
Total (1)+ (2)+ (3) 64,135, CIF price

Cost of Permanent Equipment = 64,135, x 120%

77,000, 10°U.5.8

(inciuding import expense, inland tr ansportation and installation)
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Fig.— 7.1 Schedule of Investigation Work | ( Moy~ August ; Snowy Season )

X 1
Item Unit | Quantity TETETE 1 st 2nd i 3rd 4th
13 Seismic Observation Survey - s[e[7lalofioln 2|t lz|3]alslel7|siafiojin|iz]1|2]|3|4]|5(6|7|8|s10{t1}12}1]|2131415]6|7
Seismograph Facilities Place | . i
Seismic Observation Survey LS - '
2) Hydrological Investigotion i
Meteorological Observation Facilities Place | - ‘
River Runoff Observation Facllities Place I . ;}
. Meteorological Observation LS |
River Runoff Observation LS 1
Water Quality Test LS I J
3) Geological Investigation
Aerial Geological Survey LS | j
Surface Geological Survey LS |
Sonic Prospecting Exploration LS ) | ’
Seismic Prospecting Exploration Kkm 7
Core Drilling Exploration m 3,900 .
Permeability Test Time 390 i
Adit Exploration m 1,450 - :
Bearing Test Time |7 i ;
4) Topographical Survey : |
Mapping from Aerial Photos { Additional) -
Catchment -1/20,000 km2 %
Site 1 /2,000 km2
- Leveling Survey km (70
Topographical Survey km 27
Triangulation Point 125
Profile Leveling of River Kkm 62
5)Materiol Test .
Core Material - LS !
Filter Material’ LS |
Permeability Material ) LS I
Concrete Aggregate: Material LS I 5

Breakdown of quantities for each scheme
is summarized in Appendix—1 ) é







- Table-A,1 Quantity of Investigation Works

[tem Description Unit  Quantity

_1. Huemul Power Station
(a) Geological Investigation
Aerial Geological Survey L.S

. 1
Surface Geological Survey L.S 1
Sonic Prospecting Exploration L.S 1
Seismic Prospecting Exploration km 1.0
Core Drilling Exploration m 800
Permeability Test Time 80
Adit Exploration m 650
Bearing Test Time 8

(b) Topographical Survey

Leveling Survey From Pascua to Huemul km 26
Topographical Survey S =1/2,000 kmZ2 0.42
Triangulation Point 53
Profile Leveling of River From Pascua to Huemul km 20

(c} Material Test

Core Material L.S 1
Filter Material L.S 1
Permeability Material L.S 1
Concrete Aggregate Material L.S 1
2. Pascua Power Station
(2) Seismic Observation Survey
Seismograph Facilities at Pascua Site Place 1
(b) Hydrological Investigation
Meteorological Observation Facilities Place
River Runoff Observation Facilities Place i
Water Quality Test L.S 1
(c) Geological Investigation
. Aerial Geological Survey L.S 1
Surface Geological Survey L.S 1
Sonic Prospecting Exploration L.S 1
Seismic Prospecting Exploration km 4
Core Drilling Exploration m 2,100
" Permeability Test Time -310
Adit Exploration m 530
Bearing Test Time 6
(d) Topographical Survey
- Leveling Survey From San Vicente to Pascea  km 13
Topographical Survey $=1/2,000 km?2 L7
Triangulation Point 25
Profile Leveling of River km 10



Item Description Unit  Quantity
(e} Material Test
Core Material L.S 1
Filter Material L.S I
Permeability Material L.S 1
Concrete Aggregate Material L.S 1
3. San Vicente Power Station
(a) Geological Investigation
Aerial Geological Survey L.S 1
Surface Geological Survey L.S 1
Sonic Prospecting Exploration L.S 1
Seismic Prospecting Exploration km 2
Core Drilling Exploration m 1, 000
Permeability Test Time 100
Adit Exploration m 250
Bearing Test Time 3
(b) Topographical Survey
Leveling Survey From San Vicente to Sea km 130
Topographical Survey S = 1/2, 000 km?2 0. 54
Triangulation Point 45
Profile Leveling of River km 32
{c) Material Test
Core Material L.S 1
Filter Material L.§ 1
Permeability Material L.S i
Concrete Aggregate Material L.S 1
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- Hunui( STATION D, 1 ape O Migpins CATCHMENT ABEA |4 JIF) syt
o ___RIER 1N THE BASIN OF FLEVATION PR wogmp e T
—_— oY [ . A
T OVEAR - « : . G
1 Apr. My jun jul. ‘g Sep (xt New ___lf.L: Jdn Leh Mar \A\\-.:!;‘_t:;
i ::4_1 ’4“”: o :;’;:ﬁ: "1]: o e | zi7o0 | sssonf eon] 0] emon] wraoul om0 0| it
I bl Bl Il B ol Il Bl e I el R BT R
vt | | | St s | o0 | ey | et | o | | me| Tame| i iml %]
. . . TN ol og7e 75 4
:::2 ;:: ::: :;: &l: S:I).im 290,00 ?79 00 | 526,00 § 445,00 | 7500 F 935 00| 1090 0] 922 g | YK, 00 n‘i.l 9: T
- wr | aanon | senoo 202,00 | 307,00 | 200,00 ptbodll il Wbl Il B dlad INSEOE ol BEALB 0N o
" A7 00 | 594, . 307, R H9.00 | 430,00 | 145100 § Y03 00| 12U 00| 1214 00 ] un2 0 7
15k | aro0 | 486,00 | 45900 § 24100 [ 235 00 | 293 go o 17
. . I 00 | Tis G ] BIDU0 | Gud ] w1300 Kin 00 Sa%
194y bl 00 | 593 00 | o600 | 246,00 F 161,00 | 205 0o 7 3 Ml
t . . 470 i | TH OO0 | 112700 1303 00 103 00 | 1110 o] 724, 08
. :::? :;9.03 :;H.m 551.00 252,00 | 125,00 | 220,00 | 25y g0 | THS.00 | 90400 | 1029 00 | 1m0 | Y04 00 021, 00
L 4;.0u : l' o 627,00 1 3700 | 20000 | 125,00 | 3ss.o0 | F49.00 | 95100 | 112100 | HR4 00 | w4400 o34 i7 .
- 12 4: N 56! 'ou 580,00 | 259,00 { 252,00 | 382 00 | 437 00 | 1210,00 | 999,00 | 189 o0 | 1019 00 | 10035 00 | 698,08
. | & f e 1 465, 140,00 | 260,00 138.00 | 224.00 156 00 727 OO #22,00 | 1082 00 | 1017 OO 827 00 ‘.501?5
| I‘).'-i-l 653, 00 f)IU.U(J 972,00 § 372,00 | 287.04 | 331 00 361 00 ols, 30 478,00 755,00 | 415 00 K43 00 | 604,92
. 1¥35 408, 00 n7. oo 240,00 | $74.00 | 5,00 ) 279,00 454, 00 o8).00 BU0 Q0 942 00 ; 920.00 797 U0 560,25 -
i 1952 590,00 | 294,00 309,000 | 205 00 | 248,00 | 136.00 | 332.00 | 59900 | 84500 | 102,00 | eve 0O v 00| o). 58
. 195 491,00 | 279,00 | 405.00 1 329.00 2u§.oo 294.00 | 12300 | 535.00 | 754.00 | 930 001 Feo 00 | 759,00 | 503,42
. 195K 417,00 § Inl. 00 261,00 | 440.00 | 335.00 | 325.00 159, 00 702 DO 434 00 QEL00 | 817,00 K20 00 | 356,00
. 1959 529.00 | 632,00 | 347.00 | 838 00 | 328 00 | 175,00 | 437,00 | 802.00 | 036,00 § (22¢ 00 | Mle0 OO | 1040 00| 715,33 4
] 640.00 } 381,00 2H.00 ) 177,00 } 203.00 | 226.00 i w 516 00 681,00 804 00 | 769 00 6H4 001 471,17 4
. 19a1 A83.00 | 366,00 JHR, 00 | 403 OO 172,00 | 298.00 431 00 | 901.00 944 00 | 1208,00 | 1019 00 940,00 1 621.08
L 1962 478,00 | 281,00 | 361.00 | 204,00 | 152,00 | 221 00 [ 239 00 | 508 0D | 549.00 | 646,00 | 767 00 | 530 00| $13.33 -
. 1963 564.00 | 356.00 516.00 | 238.00 | 252.00 | 202.00 308,00 | 57L.00 T03.00 901 00 | 709 OO 702 00 | 511,83
L 1964 ¥42.00 | 698.00 | 5K8,00 { 28300 | 203.00 | 280 00 | 255 00 | 54500 | 973.00 | 1104.00 | 850.00 | 714 00| 01i.25
- 1965 573.00 1473.00 200.00 | 224,00 | 315,00 | 307 00 457,00 | o00 00 787,00 | 119900 { 1039. 00 794.00 | 580,58
- 1966 755.00 | 546,00 | 320.00 | 175.00 | 256 00 ( 296.00 | 371 00 | 820 00 | 670.00 | 1087.00 | 709 00 | 871 00 | 578,50 -
- 1967 629.00 | 696,00 | 645.00 | 296,00 | 135.00 § 279,00 | 269.00 | 493.00 | 695.00 | $16.00 | 1013.00 | 651.00 | 568,08 -
1968 976,00 | B10.00 240.00 | 222.00 | 239,00 192.00 376,00 | 1042,00 {1173.00 | 1083.00 | 967,00 £78.00 | 666.50
- 1969 746.00 | 630,00 338.00 | 431.00 | 419.00 | 449.00 351,00 665,00 816.00 | 1650.00 | B873.00 | 1300,00 } 672,33 7
1970 770,00 | 843.00 §13.00 § 126,00 80,00 236,00 0. 00 455,00 865,00 | $029.00 [ §009.00 | 1103.00 { 636.50 7
Runoff STATION D. Lago O'Higgins  CATCHMENT AREA 13,300 wuis
RIVER. I¥ THE BASIY OF ELEVATION = T _mi/ses s . .
YEAR Apr. May Jun. Jul. Aug. Sep. Oct, Nov. Dec, Jan. Feb, Maz. AT\::J:;E
: 1971 509.00 570,00 448,00 241,00 170.00| 2350.00] 328.00{ 553.00| 942.00| 767,00 701.00 856, 00 537.08:
| 1972 424.00 196.00 257,00 324.00 233.00] 490.00| 678.00] 622.00( 739.00| 1394.00 1185.00 | 758.00 § 625.00
1973 676,00 354.00 221.00 111,00 163,00] 268.00 | 388.00] &74.00 897,00 | 914.00 812.00 | 834.00 | 530.177
1974 382,00 198,00 | 485.00 144,00 290,00 313.00 | 380.00] 656.00 815.00| 818,00 822.00 | $§07.00 | 509, 17:
:Aungc 609.47 482.97 | 414.15| a30s.56| z18.26) 2ve.se | 379.91| T4L7I] 66512 1026.38 | 94D.44) 867.12 1 594.25]
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19724E , Instituto Geografico Militar
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1 1 250,000

1950 ~ 1953 4F Instituto Geografico Militar
Aisen WER T B

120,000

197542 ENDESA

Beker Pascua IS (K o—BLE < )
12,000

18754 ENDESA

Fa o, SEUTRATE A

160,000
1974 ~ 19754 USAF
Baker MR

17 14,000

19744 SATF

Beker JIJiE R

(@) &, Tofl
i} ENDESAfEE® [ Proyecto de Desarrollo Hidroelectrico de Los Rios

Baker y Pascua 4

ii) ENDESAfER® TProduccion y consumo de ENDESA en Chile ] 1974

iii) Instituto Geografico Militar {Eg®@ 1-Alt‘as Escolar de Chile con la

microrregionalijacion del Pais] 1976

iv) Instituto Geografico Militar fefli © l-Altas de 1a Republica de Chilej 1970
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