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:lwf1974f7:2. } 1,041,488
Joae7s 1,208,088,
19767 0 1,396,508
1977 1,617,260
Coaers o asrzimr
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1980 0 2,511,340
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R Veéor ‘ 'Devia_tion
car: . Analitlcal " Macro B-Ay 100
BN “Method ®w Methoa ®  TATX1006R)
SU1974 T 1,041, 488" . 1,041, 488 -
975 1,202,203 1,206,043 0.3
1976 1,393,865 . 1,396,598 . 0.2
M7 UL677,620 7 1,617,260 3.6
Cor1978 7 .0.1,952,242 . 1,872,787 4.1
L1979 2,197,336 0 2,168,688 - 1.3
UN980 - 2,487,802 . 2,851,340 . 0,9
CA981 2,751,876 7 2,775,031 . 0.8
. 1983 . 93,373,564 . 3,388,382 - 0.4
“éf1984.-"“3,733602-' 3,744,162 0.1

. Note: 1, Rlastic Value betieen GNP and Energv Dema"d at C“S“"“‘"r ""d 7
: 1975 - 19801 1.58
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1981 ~ 1984 ¢ 1,05

24 Annual growth rate of GNP ' P 10%
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" Table A > 2+ (4)  Eristing Power Plants in Sistemta Norte

- (Unit ¢ 1{\'_?)'.'

. Power Plants

‘ Hyd o |

“ThHermal

Year of
. Operation

Location

. XaPlaya o

CoBLAmBL
CMewster

| ':H.liiﬁﬁ"g:é'_l.ﬁ” SR

o Hofa Bl_g:ijc_é'-_'-_'- 3

CSanfuts:

. Quirogay Imaritag ©

‘,.Ont_aﬁ'bn "
" Tulean

U BiSagratle

1,330
CB000
an
a0
3 ‘ 400

1956, 1960
67
1955, 1969
1933, 1950
" 1950, 1956
1953, 1962

1973

1961

;‘]\llc_an

lbarra .
San_ Cajariel

 Bspejo .

lbaité

Otavalo -~
‘Cotacachi
_._-Ohtaﬁdn
“Tulcan
" Ibarra

12,354

1,409

3,763
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“fable ‘A = 2+ (5) Existing Powet Plants in Sistema Pichincha

(Unit: kW)

o Powe} Plants -

Hydro  ‘Thermal

'Yfe'af: of

- Location

(SistemaQuite) 0
” 0

~ Los Chilles - -
T La Cai_era
Guangopolo
‘Cutabaya
‘__Il\layo'n;f' -
Catorina

~Léluncoto - -

2,000 —

9,400 . —

40,000 —

30,000:'-]"_ L

S ,s00
L s

Operatlon

1922,

. Subtotal

(Sistema St6, Domingo)

§to, Domingo

) 83, 160 | 31,475

114,685

R Sub total

0 4,155

4, 155 S R

183,160 35,630

S onme

~ Quito -
- ' Machachl
1935, 1984
1953
1959, 1964
R 77 S A
1971, 1973

CQuie

~ . Sto, Domingo

A3



Bxistfng Powet Plants in Sistema Centro I\orte

(Unit t kW)

p_civéf Plants

' Hydto

. *Ihér’nial '

Year of

“Operation

LOCation

B (Sistema Latacunga)

~ f muchi (1), (Il)

Latacunga o

Salcedo
Sub total

:.'(Sistema Ambato)
La Pemnsula
Mira Flo:eS o

ElBatan S

g ) 4'200 L

813

1951, 1954
1967
g 1970, 1974

1974

5,83

3,000
e 3,000

1,138

1961
1987

Sub total

B | (Sistema Ribbamba)
Alao : -(“_)"f'.gf: o

- J'_San Luis
'-'_?quadalupe |
COrdovez

S Guambte o
Subtotal .

;(Sistema Guaranda)
' Chimbo

-"s,--soﬁ o
o0

T
7,1?3 -

- 860

: 195541

j '1967' :

1973 '
1911, 1928

1925, 1952

6,438

3,720

Ca0,s8

715

1965

- Chmanes e

Subtr:»tal REREI

. .i'(.Siste"?@_:P_UYQ)'_. S

he

eS0T
488

100,

s

356

72

1965
1972

T Subtotal

100

18, 516

S 886
456
| 3,939

24,505

" Latacunga

~:Salcedo

- Ambato

o Riobanﬂ)a”

! Guadalupe -

' Cérdove'z

Guamb’tc 2

Guaranda

"

‘Puyo

A



© eeaam

Table A - 2-(7) Bxlstiig Power Plants in Sistema Centro Sur -
| o | R (Unit : kW)

T Yearof
Poxr\_rer Plaj_ts Hyd:o.. :_'I‘h_ermal ‘Operation Locatl_on

Sé'i_m:ili:n _6,432.; . | 1'9_57',;1964_ :i"Cuenc_a -
 Hb1bné?tl_- “;'i__  :. ) ;'f: -;:"‘4?g00 { ‘19?0 E L o "'. .
o G a 1963, 1964
bkt . | 1966, 1967
Guapeh- 2,500 1963, 1965 .t
|  Azogues - . R 766 1978 Amogues

.'Brﬁbl _ff :i_f : '_i"i':_u':‘j3,654_:

6432 10,820

‘;I‘btal.‘ _ - T
R 17,252

Table A- 2+ (8) xlsting Power Plants in _S_isfénma sur PSR

o e L Year of L _-
- Pow“er._l_’lants:_ B Hydrq 'Iher_mal- _Opératioh .:L(.)qation

1957, 1961
SRR O 1968
CULeja 1,266 (1969, 1974 ¢

; San Fr'gmlc'is'co‘ : 2.,_4'00 _ _.!-Qja

' Catéh‘lajo' R U 1,140 © 1974  Catamayo

2,400 - 2,406

- ‘Total —
o 4,806

A3



'rable A~ 2 ; @) Bxis_tl'rf'gi Power Plants in _Sisténié\_ Eshlétaidas: R
. RS S DR (Unit:k\’i’)

~ Power Plants -, Hydto ~ Thermal Year of Location

" Operatlon -~
 system Bomoraldas) B
_‘..x‘i‘ant‘l'?l_sr_:.Baln.a§j | ; .::; Lo o __4.,.{_)20 _1'96&? 1971 ..Bsmt.:ra_lda.s |

Qudalide 190 1971, 1974 Quininde
timones 285 1971, 1974 Limones. |
 sanlofenzo 240 1967, 1973  Sen Lorenzo

O Mutsme s 972 Muisne

0 4,860

‘ 'I‘able A*Z -(10) ExlstingPowerPlants =i:n'_S_istoien_i:_a' Manabl S

Year of -

o ._I?O?ve.l‘__l_?_lgnt_s_:_.: . . _}j_ydrg :I_‘Lhe:r‘rpal ~ Operation ~Location

Mt . 20,600 1972, 1973 Manta

o Tetal e
o 20,600




 Table A —2 - {ll) Bxisting Power Plants in Sistema Guayas- los Rios
' oo L | . (Unjt kW)

T T e T R L  Yeat of .
ot Plants + - | - Lo
_Power?lants N Hyd,ro‘_ : ,ﬁemj.al._ OperatiOn' | L cati_o.n..

(Sistema Guayaquil) i R
EMBLEC o as000 :_1970
e 90,000 1958, 1962

| e :.10,000- 1954, 1957

Com 3,050‘;. 1946, 1952
e T g2,000 1973, 1974
W 3,500 1968

| E':_(Siétemal}ﬁr.én) R | 4,590 1_965_"1:973- DT‘;‘,‘;a'". :

| :(Slstellia Salinas)l o 4,740 1967, 1972 Salinas
_‘(Sistema Playas) L S 59'0_' 1969 l;'l._'méyaéllil .

: "(Slstema Milagm) R 6,640 1972, 1974 : Milagro S
{sistema Ba_bahoyp_) :: © . %0 1974 Babahoyo

o (SiStema Quzgv_e(:lo). :  3 o :‘ ;"_2..'766.'- 1973 _qutjzvédo

S0 143,02

 Total S
S 143,006

Table A1 2-(12) Bxisting Power Plauts n Sistema 11 Oro
O R T R DR (Unit : kW)

- Yeaf 6f

| Fr\_'{er?Plants‘ o H):fc.irgo Thermal_ ~ Operation Location

' Machala- Dlesel 6432 197 Machala
ﬁf._La Caleta L6 1937 Zaruma
Amalitta 7 ez 1929 Zaruma

: LaCueva o 296 B _ Pinas

2,234 6,432

o ;I‘tzsial_ -
R 8,666
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APPENDIX

: ‘A'-?l | Hydro Power Plants to be [nstalled in and a[ter 1985 R
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(l) Econbmlc Compat‘lsbn Of Zamora. Sabanllla Px‘ojécts Veeeineees AZ03

('2) Zamora No lPrcject (lst stage) A64 .‘
E o (3) -Zamora No.l Project (2nd stagc) ,.-...‘;:_.'..‘.. . ... . .. .-“.._A";-:66_
.. (4}_ .!Zamora No 2 PrOject ..‘...“.'__.‘. ;.'......._... ..._.‘;_.L.‘_.......,..‘ A-68
L (5) :.Zamora 1\0.3 Pro;a-ct ... .:. irees ... . ‘. ‘s . Cereiae ' 3A'-""ii")‘ e
' (6) ; lSabanilla Projcct Cies .l.‘.; e i e e . A—72
: (7) .ECOnOI\IlC Comparisoﬁ of Gua}llabamba Préjects '... . Vi .:. .. . A-80 f
: ;(.'8'.):_‘kGuayllabamba N .l Project . ;..' e .:. ._... ..‘ “ '.':. . ;':. . s o _".._:. , A-31
'. (9) Guayllabamba I\o 2Pr0ject . .... \ ... Qe . .-;.._:. .A-83
= | (10) Guayllabamba N0¢3 Pro_iect ; . .. ves e . . ;.. Vasean ASS ;
_:_ (ll) _FconOnnc Comparlscm of Chimbﬁ. and Pangor Projects e ’ . A;9_2 . '-
:  (1§) fChlmbo No. '} Projcct 5-93. '
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_ (l) A-14
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(3) '_ngorarl_\o. l Hydro Blectrlc Power Project. . . Leaaa . A-76
) Zemora NG. 2, Ko. 3, Hydro Blectric Power Projects ..., A-77
i (5) é_éiﬁgiiiité ':’liy&r;)'mécitic ééwé& l;’ifcjéc“t‘ ceerinies ACT8
) 'Gﬁéylllabamba'- P'rbjéét (- 2) A_-é? o
: (7) Guayllabamba Px‘Oject (2 2)
.‘ (8) Guayllabamba No 1 l\o 2 Hydro Eleclric o T
w POwerPro]ects aon ..... o A-89
| (9) Guayl!abamba No 3 H)rdro Electrlc Power Pro;ect ,'. . L A-QO :
(10) Chlmbo, Pangor Pfo;ect (l o) RN SO A-101
g "(1'1)' Chimbo, Pangor Prdjéct (2 2) i A;;ldz
Chimbo NO l. l\o 2 Hydro E!ectrlc Power Pfo;ccts cesin ,f,: A-103 |
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o T‘?';b-‘"i" A-4-(2) Zamora No. L Project (ist stage)

| lf(:)'cé-ﬂ:b.“ o Zawiora,Chinchipe -  Monthly river inflow

River 1~ ""?aniéx*a” e g
N ' ; : " Natural - Genclating
Type of power plant Dam Waterway R _Moﬁt'h inflow* energy

S ceeserveir) o (md /s) ~(Gwh):

lastalled capacity 1 325.0 MW BRI
Jootallod capselty & s
C42.3 0 1586

490 2038
862 258

 Catchrvient area: S 173 0k|112

' :_' Annual average river inflow o 48 8 m3/s

- CJO _N-:

_'l‘otal storage capacity 65 0 X 106 m3

fofective swrage Capacity. 46 Ox 109 m3 462 1918

o

'Maximum dischargé- ' 60 0n\3/s s 6 560 f. ‘224: 7" ;
" Total head : I 000w 7 sos Ls

 Ikelevel: 1,_630.0:.;{.'.-‘ 8 666 2418

9 ae8 187

a0 82,6 1354

35 i2L3
'di; J2as}}ffui§

Dnschargc level  ? o - 980. O'I'm,_‘ o
| }Effective head R Omf‘_"
;_Annual generatmg enefgy ¢ 2 249, 4 GWh

Firm power R 159 9 MW

“Firm energyv; o 4u 6 GWh Total 9.4

L : Notc Montly energy was cal-
r 1 6
Estlmated c{mst uctu)n COSt US$ 224 0 x 10 ' - culated in consideration

. Unit cost per kWi i" US$ 689, 2/kW “of regulating effect by
_  Unit cost per kWh v U$_$ 0, ;g/kWh : water reservoir,

Construction period . 66 months

o Adet



Zamora No. 1 Pz‘ojétl (1st stage)

(Principal characteristics and dimensions)

__1D'am‘_-‘ . T 2 . : -
- \_Typé:”_': C Ot Roekfitt | Highwater level: 1,700m
| L * Low water level 51,650 mo

Hcig‘ht : 150 ui{ : o L ! o
' - Available head ;0 50m

) rcst lcngth:' 320 m . _ _ _
' ."Volume 7x 106 m3 .| . ‘Blevation on xiverbed : 1,560 m

‘nood dischalge 1,860 m3/s | ;_:.'-“Da'm cte'st/aam he:ght=-2; 13

— f_ — "Effective storagc capacnty 46xl{)6m3-:
lntake Type - I Duratlon capacity : ‘8.9days

| Mai')t‘_.iign'_téke flow ¢ 60 m3/s | (Bffective capacity/Max, discharge).

_‘Tlmnel o )
Pressure tunnel Smge tank g i Q o Penstdck
Length 9, 600 m Type tﬁ rest_rlcted- E : | .Number of penstock
_S‘.’?t:iO_'_‘.F,.S-P_'h | Height : 100 M mihce S fffgi g:;::li
A :S"‘?.“_";“’ '0‘“_"_' | " Length 1,000m |
_Branch tunnel ;"w::‘ SRR E R Totat leagth = 1,300 m
' Lcngth 5 100 n, lntakc capacaty 20 m3/s : .SECtiGi}_: 4_:.0 mto 1.7 m

Power house

Type* Underground o 'I‘urblne | ;:' | Switchyard

Number of generatt‘)r : 3 units g ;’[‘ype : Pelton . Transformer
e Dlmension ! Helght 43m Output : “4 MW ~ Voltage : 230 KV
e x 3 units
: ‘Width ¢+ 24w o SO c
_ : - apacity :
Dcpth . 125m - Generator
(1st, 2nd o 120MVA

. .js » 20 stag S) Output ¢ 120 MVA : X 3 units

%3 umls

-"féilracc tunnel l‘ypc- chssuro tunnel
Length. 4, 000 m
Section: 5,0m .

" A-65




Table A-4-(3) -
Locatloni  Zamoxa,Chinchipe
River t Zamora
baﬁl Waterway - '
- {Reservoir). e
: 325 0 Mw n

.: 'I‘ype of power plant :

lzlnstalled capacily .
_l-j_Cat_c_llflf\qnt;l:afea : |

| Annual average i‘;l".'ilé'r':int’loxv
: 3'_:Total stotage capacity

‘ 'Effectwe storagc capacnty |
| :‘cMaxin‘mm dISChaxge " 160.011‘13/5

'700 0 m;' o
-1, 680. Om
980, 0 m‘_"%', )

_ 7:_ .Total head :
lntakg tevel : -
Discharge level ¢ : 5'-1
Cdeweteads . eto.om
_:_Annual ge neratlng energy
Firm powér “'";11'3_.;4 MW- :
| Firm energy Lo oL 5GWh
‘Bstimated construction cost
Unit cost per kW : US$ 427, T/KW
Unit cost per kWh : '-

_COnsiructIOn peuod . 60".nibxiths

o A66

'ianiofa No. | Project (2nd stage)

Monthly xiver inflow and .~
generatmg encn‘gy

- Monh

Generating
energy

ENatut‘al
inflow -

1, 173 0 km? T
54 8 m3/s:-
65 Ox 106 m3._

~ 6,0x1 0'5 m3,_f e

(mdy/s) - (Gwh)

[ .

G 0L W TEN L e N

-
s

""Tét'al B

| .11'1.4_7'.- l"Gw‘h;é'f. £

‘_US$139 Ox 106 B

US$ 0. 141/kWh

Note' Momhly energy was cal-
‘ eutated in consideration
~of regulating effect by

‘watey reservoir, .



o zémo‘ra No" l Project (2ad stage)

(Princlpal cha_racltérlsllrcs‘ and dimensions)

: “Dam ‘ ; E
Type.,__' ‘ SO nghwaterlevel- l 700m'
Height R R Lot water level -l 6'30 m

- 'Grest 1ength. FEC R -Availabtc head | 50 m
fVOluu‘\e ‘ o B A o _‘_Flevation on rwerbcd 1.56_0: m_

Dam crest/dam hcight <213

: '-'mood discharge f

RS SRRV L ‘ hl‘fectwe smrage capacity 46 106m3
lntake Type b ‘ ' Dmatlon capacity 44 days |
Mam intake flow 60 m3/s : (Bffective capamty/Max dlscharge) ‘

Tunnel 8 R Surge tank ‘ Penstock _
Pfessure (unnel : : CType -4 restncted- e Number of penstock .
g e orifice . upper part |
Lel’lgth 9% 600 n . ”;Height 100 T = lower part 3

-Secut?n '.- 5.0 l_lm | ;;Secli'?f" 10 m B Length | i 000 m

Branch tunnet !: SR .' o R _""I‘o"tai'_leﬁ'glh; I,300 m

‘.;;.lfepgt_h 5 lOD m, Intake capaclty- 20 m3/s AR _‘seétidn: 40mtol.7m

‘.)vaer house S - _ ‘ : |
'I‘ype Undergr0und " Turbloe o Switchyard
Numbér of genefator $ . 3 units ‘i‘ype : PéltOn _Trahéfomer. '

Diménsxon* Helght : 43 m- - Output : 1_14:‘;“[ nits Voltage : 230 kV
width ; 24m ’ Capacity:
- Depth 2 125m ~Generator . O 120MVA

sy 2"" stages) 0ulput oMy | % 3 units
X 3 units | - '

Tailf.,aée tunnel " Type 'Pressure tunnel |
 Lengu: 4,000m
i Sectlon: 5,0

A-67




W'il‘a_bié_)ﬁ}%(&}- ._Zafut_iii‘a Noz Project

'L‘béafidn TR © Zamora Chlnchipe "~ Montlily river inflow and
‘ - S ‘ ; ‘ genelating cnergy
Rivel‘ : o ?amora x

R A Y  Nateral . Generallng
‘ ’[‘ype of power plant s Dam _(Run-Rifvétf_) " Month - inflow L energy
- AR (e /s) (GWh)

| Installed capacity ¢ 65. 0 MW -
SRS SRR _34_3.:-:_121__'
R X R U I
s wr
Cisds B
316 5:’ 15,5
w0 s

5.3 109

| -”Cétchn{t‘:nt'iéféa.‘- L ‘_:: 89:0'-031':&2.

Annual average ﬂver inIloﬁ : 32 8 m3/s |
:' jTotal storage capacity l f"'" 462 Ox 06 m3 -
i} iEl‘fcctlve storage capacity . 280.0 X 106 m3 -
:-Maxlmum discharge _ 100 0m3/s i

"]‘otal head - £0.0m
lnlake level : | 1,790 Om
Discha_x‘g_e levat @ S 1 *710'.0'm-?:;'*

Ao o NLO e B W e

LS 168
252 20.8

Ll o e B X T

—_

-;‘Annual gcnerating energy | 185 0 GWh “Total : . = - 185 o

a4 138

3 Firm energy :; : 128. GWh _
L S T e ' EORE A A T Note Monthty energy\vas cal-

of regulating ‘effect by

o
: Fstimated c0nstructi0n cost US$101 0 x 10 _ - water reservoir.

| Umt cost per kW : US$1 553. /KW i_f‘ .
 Unit cost vor kWh US$0 546/kWh

- f(’;o,nstru<‘::tir)n perlod: -+ 66 months

o

- culated in considerataon‘ o



© Zamora No. 2 Project

: (Plz_'ii‘uc;lpal' CHafaététtsilcs‘ aﬁ_d dimensﬁlons}

ﬁéu’i ; .

105m

Ro‘ck'fill"_, S

- High water levele
1 ‘Low waterlevcl
) ’_Available head L

l: , 800'_11‘1, __
L760m
40m

B _Flood discharge ¥

helgh
;:-_Crcst length i 390 m
"*Votume Lo zx 106 m3

1 260 m3/s

- Elcvatao‘n on rwerbbd :

1,710 m

Dam crest/dam helght =3 ?l

| ttective storage capaclty 280 x 106 m3

Intake | Type .E o | Dumtion capac;ty : 32 4 days ‘ .
' Max lntake flow ¢ 100 m3/s 1 (Eifcctive capacmy/Max. dlscharge) :
' Tunnel
; Pfessdfe tunnel Surge tank Penstock
. Length £ 500 m - . fl)fpc ] .. ré“g:"i?'tl?d(;e . 2 Numbef of pcnst0ck . 1
Se_cggOn _:_:5.7 m "Heélght: 65m | 1 Le:ngth. 1501
o section: 1om  Totat tength § 150 m_

Branch tunnel :

Length — o

m,’ Intake capacity t— mdss

Section: 5.7 m'_to 3.8m

Powef hOuse
Type
l\umber of generator s 1 unit

Height 32 m
~Width . 25m
| Depth _' 30m

Dlmens_lén

" Half underground s

‘ Turbine
: Type- Francis
. Output : 68,4 MW
T % 1 unit
' Generalor :
- Output : 72.2 MVA

%1 unit

Switchyard '
Transformer
Voltage : 230 kV

- Capacity
72.2 MVA
X 1 uait

“Taitrace tunnel i

fl‘yp_O‘: -

Clemgth: — . om

i $e¢ti¥5n': -

A?é?' B




Table A-'q-('S)- | iamora No. 3 Project

'-_.Loca‘t‘ibﬁ R 7amora,Chlnchipe
River £ ,' ' f': Zamora

: _ (Reservoir)
' lﬂstalled ¢apacity s 70 0 MW

‘ _Cat_clm.le.nt area-; g 56‘19 0 k‘m_.‘f_ ; e
 Annual average river :inirlbiv_.:: | Nty _mS/g i
- Totat ‘swfégé‘e;,saéu;: s 241,05 105m3
| . En‘ectiva storage capacity . 165 Ox 106 m3 SR

| "%'Maximum discharge 50 0m3/s l_f |

| :_;Total head o '_ﬁ . o 190 Om
lﬂtake level '. : 1,,9_90. Om

Dlstharge level T 1,8()0 0 m

Ef[ective head s o " l"‘f(:)-‘On‘m“';';
| ‘A.nnqal genexatlng cr_\ez‘g‘y ! . .'2:1"5.‘3 GWh :
 Flrmpower: . 23.1MW.

- Fiomenergy: 0 2047 GWh
' EEstimaté&'co_ﬁsiguéyiph cost ¢ uUs$ 146 6 X 106 -
. Unit éo‘st per KW 1 US$2 094, 3/kW |
: Unit cost per KWh US$0 681/kWh

: ECOnsu‘uctiCm perit)d - ,0 monl_hsj

:Monthty river innml.?and' =

genetating evergy

Natural Gcnexating
Month - inflow. - energy -

(m3/s) (GWh)

TR
14,9
T
S 19.3
162
R AR
290 -
w2
6.0
Ly
9

O O N O i W B e |

17.7

: __1_6.=1 -
R VY

17,2

“Toml ”?:_' o 215 3"-

s
18,2
203
18.0
Cass
11
.17‘9;

Note' Monthly energy Was cal X

. culated in cmsiderauon

" of regulating effect by

' Water reservoir,

A0



~ Zamora No. 3 Project

 (Principal characterisiics and dimensions)

Dam -

':’.’1ype S Rocknn

. Height N ‘:5:': l40m

Crest lengm: 330 m E
Volumé .": le 106 m3_ o

lllgh water ievel ! 2 000 m-j -
l 960 m

' . Low__water le_vel _
¢ . 40m

 Avaitable liead

Ele{ratior{ on rivérbed 1, .880 m o :

g Dam crest/dam hcight = 2 ?l

: .':_'?.:-:_;Flood discharge 670 m3/s_”

Tntake Tvpe

| Bffecuve storage capacxty : 165 106m3

s . Duration capacuy /38,2 days

o Max lntake flow* 50 m3/s ‘ (Effective capacity/Max dlscharge) |
.' &’I‘unnel | R g ‘

Pressurc tunﬂel : Surge tank _ : Penstock _
Length 5 300m _ Type 5 !resm::;:g;e;. o | Number Of penstock bl
Section‘ 4 0 “:\‘t : Height: 80m Length ;" 360 m

| S ‘Sectiont 8m ~Total length 360 m
B ;:l.':h‘é.u.lch ;unnel“ o | ) B . ' SectIOn 2 4,0mto 2 7m
= [ength b f'.—_. m, Intakc capacity ' m3fs
Power héuse ' o R
Type Undergmund N Tutbine | Swi'_tc'liyard |
Numbér of generator l‘unit‘ G Type Brancis “Transformer
DlamensiOn-. Height : 40 m . Outpl_“ ' ?33{711\::':; _ .Vbltage': 230kV
- Width =1 20 R . Capacity ;-
-Depth 1 8Sm - Genorstor - 77,8 MVA.
S ' Output : 77.8 MVA ~ x 1 unit
: % 1 unit
. ~Tailrace turmel ‘Type Pr:essure tun'nel.
Length : 100 moo ) o
Secuon- 4 Om
AT




" Table A-4-(6) | S_ﬁba_hilla Pféjeci 5

, Lﬁ?é‘i?ﬁ - o o gamora,_cmncmpg L Monthly river inflow and
o o R gcnerating cnergg.r '

River ¢ - Sabanilta_ |
S o Natmal _Generatlng
. Month ~inflow - energy
| (m3/8) (GWh)

Water way

.Type of power p!ant ‘ _'(Rﬁn'-' of -River)

| ilnstalled capacity SR 32 0 MW

_,Catchment afea oo 13? 0 km 127 oS

.'f-_§-1.4_4. 233 |
Co163 0 0
Css o s
TECTIEEE L
18.:5; Coas =
17.‘.6 o _‘ 238
i wmaol
oa e
12 92 B '23'8 | .

-Annual average xlvél inflow L 14 l m3/s - ST
'i"I‘otal storage Capacity' U '?_Z._
infective storage capacity : -

< Maximum dischafgg s :i'l: _ 6 0 m3/s P

N = S S I e

-.frotal hedd: T 2-  _oo.om
| Intake tevel (= 1,740,0m
Dlscharge ievel 0.0

B - 3

: Ffl‘ectlve head : | SR : 6600 m L-f'

.'::-fAnnual gcneratmg energY L W99 0WR g*.I‘o"te.il. 299, 9 

e oms

CRirmopower: 3L7 MW
‘ Flrm encrgy .' f- 277 7 GWh

- of regulatmg cffect by

. Bstimated c0nsu‘ucti0n COSt y US$ 26, 5 x 106_ -
f g .Water reservolr.

| Umt cost per kW US$ 328 ljkw |
. Unit cOst per kWh 3 US$0 095/kw11

COnstfuCtlon peru}d $ .;  36 mOnths -

Note Monthly encrgy was cal- e
- ¢utated in consideration | -



~ Sabanilla Project

{Principal charactenstics and dimensions)

Dam i
. Helght o v
‘;:Crest length i

-

Volume :

- Flood'dischafge

Tvpc P

:in:té:ﬁé L |
. Max. intake [low 6 0m3/s;:.

_ Dam crest/dam helght

| High water level :' ' ..
'-.Low water level . -
 Avalladlehead 1 -
Ny Eié\)atidn o‘ri rivérbed L

Effectivé stmage capacity : —‘ o :

Duration capacity -
(Eft‘ectwe capacaty/Max dlschaxge)

"[‘unnel : R
 Now- Pressure tunnel Surge tank

_ Length s, OOO - Type

: '[ Section. 3 10 m ;_": | Height ‘  ‘-' |

SECHOH. :

Branch tunnel

Penstock ‘
By E Number of penstock C 1
i, 850 m
1 850 m .'
| Section : l 6 mto 1. 0 m

= 'Length
- 'l‘Otal length

pengh F i

POWGI‘ hOUSe o TR
Types Half Undergmund
Number éf generatér : l lmlt - Typé

Dimension i Helght 95 m

G Wit S
B  Depth '_,30..m_ r_

- Turbine
Output

Generatoz
Output : 35 6 MVA

i Sw:itchyard
 Transformer
230 kv

: Pelton ¢

33.7 MW . )

« 1 unit- \{oltage :
- : Capacity :

© 35,0 MVA

x1 unlt

x 1 unit

rallrace tunnel
Length £
S?ﬁ:tion:?

'Pype- >y

—_—

—a

: _.‘5-73 o




(ze1y1o3rong LT

VTUNVEVS VEOWNYZ |

S MANZE

% 3 2 3 NI L LI300ud

S00T(03_30 DNe8nday | YHNYBYS |

CaHobesN Gy VUl

L s : MNED - )
WNOEI_ g L03r0Ed T
| TRWsEE T L2ION VHOWYZ | \
ol a93roud R -
| Lren waowvZ d\

A




b keeilozrowe | ETTTVEE

YTINVEVS “VHOWYZ b yervezion.

C ! P
Lowdese )
N3 D3 N . .

L 0en

R T 3. S T rten vaowz

HOQYND3I 40 D1TlaNd3s

1 i 1 a 3

wos o

C amoge
TAmZCmy |
— N S22 (T)
Lo3roud
LN YHOWVZ

-

Tz .
A1D300¥d | /
T YHINTEYS | .

' -

TIHNYRYS 2J

L ATS

R
ST 1e3roNd.

\_._, b S 0062




NN

) |7 SABILIA. beodrock Turnél 7 LAN
S et o b caiadt Y\

e A

2 : s |\
il e ' N sy :
R T Gl

L

. PROFILE OF WATERWAY. o ' son' .
: {ZAMORAMJPROJECT} . |___ '. _.' CARES

"sapkhLLapozer L Serge Tonk

2 Beckss Tonde
olteads torbel? M

" onginal Ground Surlace

N 1ntare

. Headice Turcel L=8560000 0=500 - | [T

(SJ-.ur_; Tutk 3600

ZAMORA Wb, %

1200 R
T Posti bouse

CPROFILEOF DAM. -~ S ymearcrosssecronerom o R N\l et

(ZAMORA Noil PROVECTY @ & .~ =0 - oM - o | iR K4 B IEET Y S (70 vy
o SR S i R _ fu”mhﬁ?-'m?ﬂ_ﬂ)_ 6 200m

. “ERYAEXT ’
__Tatiate Tuwsd L=4000M 0-500
~REPUBLIG OF ECUADOR
INEGEL

060,

; | HYORO ~ ELEGTRIG
@mtosasine (C \r T POWER' . PROJEOT
ZAMORA  NOS §

2400

focklidt

~

e 4

MOrigitgt Ground Sutfoce . SR ;|500 DL ‘ - .
’ e A R Encova lich Surfoce” | ST
: e T o N ‘Grouting Yole -

o FgAd-@)|

LT N orouting Zone i

1




-2 680m

. —aé&om' .

= ‘906 i

600 ﬂm_;‘a:nto:‘ > o
o LWng,mm

e Infake

, PROFILE OF WATERWAY o
S (ND2 PROJECTY ? P -

: vonol G-w"d Sdrloce '

Suraa Tk
AWM RA

m,'u -

Heodrnct fuiet Ls sc-oco o 570_“,

&xoe Tonk 2000 \4-!0

Penstock L ;s-ooo

" PROFILE OF WATERWAY -

NoaPmerhouse
gIWL I,?JOOO

570360

Iuﬂ Z p
AMORA 2
NO3 Pcnr \
. Iyt
e —— ‘.

a PROFILE oF DAM
-{(NO.2 PROJEdn

1600 . -

C _rqmi G‘mnd s-urfar.e o Lyess
Groolmg Zote - '

TYPICAL CROSS SECTEON OF DAI‘-‘I :
S g moa PROJECT) o K

; S

e:mwrm &r! [ Lo
N Groating Hole

s

e2i00m

PROFILE OF DAM -
(N0.3 PROJEGT)
28000

Poatad o BT

ot '/, -pr-o!er-dSJhre
< Greuling Zoke

FOAM
? M

TYPICAL CROSS SECTION OF
“(NO.3 PROJECT)

r—‘z'm. '

(NO.3 PROJECTY

e ”‘"‘““"\___,_—f———awm

. mm Sutru_ce‘ !

wo -

Surge Tank . -

. L Onginal Grc-x-a Surbace ‘
18630

mewm '_

ulun:,uu .

Excavotion Snjhv:e)

T RV TIIRTY

RE PUBLIC OF ECUADOR

INEGEL

 Hoadroce Tytber 146,350000 0400 o

- Sa.ifﬁ.»é\:'fc‘.k_S_O.C'). _ . &
TR S

_?io_.AniuftH -

o| wvoro — eLECTRIC

CPOWER  PROJECT
 ZAMORA  NOi2,NO;3

. Aff??'. .

i




'I

NS e )1‘ Wﬂ ‘ ' ///

. T \\:

g i G A T

) H"-"s;r_‘_ e
U2 RN\

-= r B ' - : . A y
el ™ : A } ;
| FROSECT 7 - )5t
L

PLAN '.o=" -

. PROFILE OF wATERWAY o -

“ ¥ R ax L L
B\ & AT Nt I e 5 Co A S
! =B : | dB S :
5 2l o S
2 o > : L .
oy RN DRI 2 2 « 5 15 7 - ey tn e o MBSy,
b N bwee YT ¥ ﬂ_: A Ak,
\\ ' . _' 0 5 o s
) ™ : o Nraoke =
) . SRREE B LU : 38 Ton
, s °\\f S )
~ . o e
0 ’ '

T  Griginal Grourd Surfoce
Headrace Tornal : g "" .

‘ b~ tHead Tark 50.00 .: . .

- SABANILLA
Power bouse

e ROV S . Lo
C R W Headrace Tunsid) ‘-‘5-‘3‘:’000"22&“_/_.4‘ ] : Petstock L2185000 0160100

'-,Rspuauc OF ECUADOR

{NEGEL

R AsaeY

HYORO — ELEGTRIC

© POWER  PROJECT

SABANILLA




(2’1 (‘uayllabamba #)Jfﬁlﬁéaiﬁ _ _ _

_ C.O P:ojccl Iri Ptchmch'i }" Quuo'bﬂ)it'[!q 50 km K{\liﬁ T 5 RIO (‘na)llabamba tD'I'EﬁL*B
" K%am&ﬁ%Lx9t¢a%®faa IR |

B DA, Rm Guayllabamba :ma %D Rio Perlabi ORHLAS b Rio Intag 3T
orimﬁ 880m ¢ FL 1 550~670 m) % 3&%(&15%?60#&{@1’&6 5‘, crois},;.,
B b8 1120 KW R 2. 100 MW , X 0'Ma3. 220 MW £ 3k 740 MW O BIF 01

' ?f&a;mﬁo4mﬁTwwA~4~mﬁea—4—MKfr&$b TH 2,

3&%5&%1 Z>§zJ:tfcoﬂal %’mm. 185 mcw A&%ML ﬁ«.)\{im?}\ﬁa 100 m'/s

”_;‘%?4km @#/4»Klbr§=ib ?5:";565m’é.1’}‘(420M\V@%ﬁmm]ﬁb}:ﬁzé RN
xb#sﬁjrmﬁumgxnoé i mbb ’rrfailssssc'wh 0)%'{;#“]#51‘&% Ak, to

. *J:iistca&%&a‘aiﬂiﬁﬁuw 338 X 106 t'abb. kW Dﬂ-‘tfﬂﬁﬁusﬁ‘: 804 8, KWh Hh-
. f';"’ﬁs‘xﬂitt. US$ 2 178( 53 4[‘4}1?5!3 %‘ﬁiﬁﬁmu 220 iills /kWh (mi% EXSRN
- t@Pro}ect o, _1&7 }'»1&5*65%%‘1&%&)\&&211,;@% &%b‘ﬂ‘t@{nﬂﬂ{;@'ﬁbb ifc.
5 :%?ﬁﬁ ‘cz_bzaQ,uuo ﬂ)iti&( Paule mﬁ&r]ﬁ‘i’ﬁﬁlfcmﬁﬁﬁaﬁfchaProjccl T@péo ,
*_Mz%aﬁu,M:%ﬁmo&mméiw4nkmrﬁé #i ummémfmomv“{
 ﬁo%ﬁﬁﬂ%fé5¢f N | o
| Ma %ﬁfﬁﬁ Acﬁt Ruo Mambn oAﬁA@ﬂ;Tb’ufc 140 mcw A& fcoﬁwczfé‘éh,
‘ cﬁ%tb %A{{JH/}:{% 240 m‘/s €Ly 220 MW @gg*é;ﬁ;ﬁtc 56D Ch 50 CcDNo.?. !
. %ﬂ;ﬂi@éﬂaﬁs&;ﬁ&ﬁ}) e 8894(“% -czbb "L’]ii‘iliUSii& 184x wswb&o ® ]
LR W 15 Us$ 8364, KWh 3 bUS$0 207 'l‘abb 71\);& L-'(htz!cfﬂ‘i'c&% o
':-(gﬁ’ﬁEL’:‘\fﬂﬂi;t 3.8 mills SkWhTHA) o0
J;l.l:)zﬁ*\fr_3}&;117:740!\!\‘!O‘fhi}*&ﬁ%t&;&-fﬂréﬁx %OfchMﬂk?Zﬂ:{,l?Hﬁ
::"‘!_i;tUS$ 582 X 10° *céb %Lrﬁi,)} i1 3, 204. 50th¥ear 1&60 RULSMER,
 kWﬂbUS$m65.m%abUS$0m3Téb(ﬁ%ﬁ%d&ﬁ%&lz%kfat
21, 8mllls/kWh fzbz,)o-‘-
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L _'Esttmated canstructién cost :

. Tabié_A-tl'.-(é)-;l(}‘uayllabamba No: 1 Project -

Logatlon 3. . Z,Pic'h,inéhé; ijﬁbabura- :

 River: ~ Guayliabanba

Dam-Waterway -
{Réservolr)
T 420, 0 M

Typeofpowcrplant
.Installéd capacity .
o _Catchment area : | 4 ﬁ95 f)'kmf
‘ rAnnual stbfage capa(‘:ii;"gz': = 49 5 m3/s
.. =_-.'T0tal storage capacity i |
': 7:_‘ El‘rectlvé slorage capaclty
Maximum dischalge gl j'él{)O 0 m3[s :

.; 565 Om
l 535 Om
970 0 m

L '.'-Total head - |
' Intake leVel §ol

_ Discharge level’“‘ "

| 'l'I?!‘{eCtive head : . $20.0 m

Annual generating energy
i*irm pf)wer : 1 163 8 MW

Firm energy 1, 435. 0 G‘Wh

Umt cost per kw US$ 804 8/kw

Umt cOst per kWh° o 0 179/kWh

| Con_s_truction pc,r_iod‘:_ . 72 months

A-81 |

hiont{ily Tiver inftow and
genexating energy

‘Mofth

Generating |
energy
| (G‘?Il) .

Natural
inﬂow
(m /sy

,214 Ox 106 m3 5

_f.149 0 x 106 m3 :

12 s

1,883.5 GWh .
' ot U Tetal

f—

47.9
6.
62.
)
D

162, 1.
176, L
929
898
-_.]93.3. L
s sk
102 . 1347
361 1854
8L 123.0
4, 1249
54, 150.6
146.0

SR U XV - -3

T B~ R 7 RN U Y

=)

:.
oV it 0

18835

u3$333 0x 105 :

i\otc Momhly cnergy was cal- :
. culated in consideration -
_of regulating cffect by -
water reservoir,



 Guayllabamba No,

(?rlnclpa,l'l characteristics and dimensions) -

' Dam : :

CType . Rockfll

o Helght : 18Sm

Crest length 420m N
© Vowme : 12x 108 m3 .

='pi66a_a‘|fsc:@axge 1 s,200ms

1. Available head

~ Elevation on riverbed

1 Project

High water levcl ! _1,550 m
1,500m
50m

Low water level ¢

1,380 m

 Dam crest/dam helght = 4207185 ='é 27

* Bffective s;o::Age'capacitye 149x106m3
'__Im:?k.e T‘ype : Duratlon capacity 17, 2days ‘
: Max, inlake flCuw 100 m3/s (Effective capacity/Max. discharge)
‘:Tunnel . o _ R
5 P:‘essure tunnel Sufge t'anik - Penstock
" Length } 7,500 m . Type : restricted-- Number of penst()ck ‘-
ST - oriffce _ upper part 2
~ Section: 5.0 m nght t 105 m ' o
OTERRR e R lowerparui o
I Sec;ilo.n. ..lO .m ~ Length 800 m _
'_Branch tunnel _ | Total length : 1,720 m
Length ~ Intake capacity : — Section : 3.5 m to 1.8 m |
: Power house . '
| ’I‘ype Undelground | “Turbine Switchyard -
Numbef of generawr : 4 units 'P_ype ¢ Pelton Transformer
Output : 111 MW o
Dlmension s Height : 43 n- e X 4 units Voltage : 230 kV
' - Width : 24m _ Capacity : '
hit 92m Generator apachty -
- Depth 529 - Generat 117 XVA
o ' Output : 117 MVA X 4 units
| % 4 units

Tailrace lunnel ’ *l*ype ! PreSSure tuanel
L(mgth ¢ 190 - |
- Scct‘lon_: 50m

A-82



s 'Catchment mea L 3'_ -

s _Tablé A-4-(9) Gi:!a')';l!aba‘lliba' No. 2 Project

 Lecationt T .' Pichlucha, Imbebura

‘%Ri""ei‘ P Guayllabamba N

Waterway f .
(Run of Rwer)

lnstalled capacity L 100.0 MV

o ‘?'I‘ype 01‘ pm»zer plant :

4 295 0 km
o _Annual avelage river intlow '49 5 m3/s
R _'I‘otal average capaclty | | —

'iEffeCtive StOlage capacnty P
| Maximum discharge 3 ij S 100, Om3/8
- ',‘1‘3‘501{1'
7970.0m
‘-':_840 0 n‘l

3 "I‘otal head
. Intake level

Di S(:hargc level

| -’ffEfrective head' _j'f Lo ":lzo.o;n

: ,.Annual genexating energy
: Firm power ' 38.9 MW

Flrm enmgy 3409 C‘Vh

o Estimated COnstructlon COSIZ US$60.0X _106.'

Unit cost per KW :
| Uni_g_cost p‘e‘r_ kWh o

US$600,0/kW .

‘Construction period -

L A-83

: l\ionthiy river inftow and
"gen'eratlng encr’gy %

Month Cinflow -

Na(ural Genel"atiﬂg B
_ energy :
(m3/s) (GWh)

43L60Wh

e ‘3‘7.2_‘_.2
616 407
626 - 4d1l
619 483

482 352

361 3L0.
C3L,9 284
43 o190
sS4 34,6
12 455 3358

Y T - O e R

i —
- o

'Totai' o e

48 months

Note Momh!y energy was cal-
“culated in consideration .
of regulating effect by .
water reservolr,

ST 3.9

0.2 %07



o _,‘.‘Ctjayliﬁi_}éjnab.a Ro:

2 project.

= (_i‘r__,-;_[_f;p';ﬁal charactexistics and dimensions)

' Branch tunnel

Length

_Dam | _ :
- 'Type B o R High watex level : -
: : _Height ) P . l,ovf \_.ve:ue.glle.\_re!__: | =
5 'jcrest lenglh P - . Av_ai!able.head E -
3 volume | __' " Blevation on riverbed ' -
| -;.;:'__thod dis¢harge . Dam crest/dam helght = -~
TS '  Effective stdrage 'capa_cily R
ntake 'I‘ype Duratlon capacity —— ' :
o Max. intake f!ow : 100 m3/s (Effectwe capacuy/Max. dascharge) S
':Tunnel _ . R . ‘
Pressure tunnel . Sur‘ge tank Penstock L
- Length ¢ 4, 200m  Type ggisftiilg t?d— " Number of penstock 'l‘._f 1
e Sectmn' 5 7 m Helght : 50 m Leagth -~ : 220m
| Section: 11m Total leagth : 220 m

Sectlon: 5.7m103.7m |

| l__n_také capaéit)' 5 -_7‘

Power house S _ 5 .
'I"ype Half underground g Turbine S_wlt_cll_yatd
Numbér of generator t tunit o Type - ~ ‘Transformer -
Dimension : Height : 43 nm O_utpu_tl_: % 1 unit Voltage : 230 kV

| C Width ;25w ; | Canaci
: ©S0m Genefatof pacily :
 Depth + 50 111 MVA
| | Output : 111 MVA % 1 unlt
: X 1 unit '

‘_'l allrace tunnel
Length .
o S_gction:

'i‘smé :

—

A-84




R '_I';abl'_élA';*‘l‘(l_O)' : Guayilébéﬁl_ba_f\‘d. 3_?1‘0‘.]:00!.

{eation o g o pi'c.hmghé,._lmbab:u'ra R Momhly rivcr mflo“ fmd
_ S . C S : ‘ genelating cnelg)'

' Rl#ef- o o "Gua'yllzibémba i _
- R : ; : 3 Natuval ~ Generating
.-Type 61‘ powen plant i Dam . o Month = inflow - energy

‘ (Rcsewmr) o : (m3/s) (GWh)

_Installed capacily L 220, 0‘ Mw

[—

1172‘ 75_611'_
1570 706
sS4 96
1667 99.9
4409

.:;Catchment area ! : : SN 6 ,486. 0 k2
| ."Annual average rlver int‘low £ LT 9mdss
Totat slorage capacity b c 20('):'(5) 5{ 106 m3“'
'El'fective storage capacity L 5143 0 X 106 m3
s 742
7.5 66.9
- 76,4 56,9
866 SLS
_ 1140 56,6
12 1034 59.9

- _Maxln‘mm dlschalge : -  _ : ) 240 0 m3/s '

® thal_he_ad c _j' S nsom
. Ulotakelevel: . 785.0m

9 e N Len. e A w w

-i-ﬂ
<

' Discharge level . - 670. Om‘_'-: :

P
[aa—

| :Effectwehead-- - _‘110 Om

.Annual génerating energy 889 4 GWh -"l‘dt‘al- o | s ; 889 . o

AR BT 7N S

Mrm pcmer* S _ 69-2MW . —
e l\ote Monthly energy was cal-

F l}‘m -ef‘erg" v L 6062 GW’? :.culatcd in consideration:
“of regu!ating effect by -

;Fstimated construction cost US$184 0x 10 . water reservoir

Unit ¢ost per kW ¢ - US$ 836, 4/kw -
 Unit cost per kWh : US$0 zomwn ,'

‘Construction perlod el 54 momhs

A:*:SSI



o ‘Guayliabanibé No. 3 P;‘Oje'o:f

| -(Pri:ﬁﬁ_ibal chétacié}léﬂcs‘éﬁd_dlil‘uf:ﬁ_SiOns)'.. -

Dat
ks "f?iie' 1 Rockfill
: 270 m

' Crcst length _
4 8 X 106 m3 -

| Volume : o

-Flood discharge

2._3_00 |‘1_13/=§

Tvne----'

:Inlake _ o N
Max. lntake flow 240 m3/s

. Available head

- Duration capacily

3 mgz‘i water level ¢ 800 m

Low water tevel : 750 m

SO m

Elevatibh on rivcrl.)cd' . 670 in' '

Dam crest/dam height = 1 93

' '.'Pffccuve stolage capacny .' 148 X l()6 ma_-f

7 days :
(E{fettive Capacny/Max. discharge)

b _Tu nnel

: Px‘essure tuﬂnel C:Surgé 'tank‘
- Length ~ S Type + -
-_SFCUQFN:.?”"V';' “-'Height_‘: =

Branch tun nel

 Section: |~

" penstack

| Nimib'ef of penstoék ¢ 2
‘_ Lcngth : 320 m '

Tolal Ieng1h 640m -
_ Sccuon : 5.5 m to 3_. 9m

Iength- 3 100 m, Intake capacity 20 n13/s_ E
_Power house f ;'f S L | |
4 'l‘ype Undergmund S -'["u'rblns:_' “Switchyard
Number of gcnerator 2units  Type . Francis ‘Fransformer
Dimension : Helght : 43 Output : “6:;‘:;11:5 Voltage : 230 KV
Width : 25 m’ Capacily 1
Depth 68 m- Genérator apaclly ;
P e | 122 MVA
Output : 122 MVA x 2 units |
- x 2 units '

“_'_f‘a‘ll‘raée tunael -
2 Length ' 480 m, 2

'lype : Prcssure [unnel

Sect!on H 5 5 m

“A+86
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(3) Chimbo-Pangor #7155%'&1& ‘

Rto Chlmbo ML Chlmborazo EWWE L %7 » 7 ALy ST ibﬁ.t’) Rio Pangor |
%Ab&'c(]uayas Sf’?flcﬁu Traled s, CGDIII%:A)JKJ‘JM }6%3” ' ﬁk ‘Dl‘ﬂ%bﬁ:
 REALLLAR, ﬁ.i@%ﬁoaki. Table A4 ~{0A b A- 4 —i8 KR ;ﬁa;w, ,wxgz* Th

'._bHﬂBfl,fco co&‘—l%%ilvcxb&. 49@3%&,.;}“33“,5(&,,, & 4o Hrbt-., chi-

mbc- N 1 i’i Rio Chlmbo 4\:’,'15‘9 San \llguc! ﬂﬂiﬁ 155 m® 5 A&-%ﬁl, zhﬁfbﬂr;k L4

-_ % lO‘&i&f&%ﬁﬁ:%‘?ﬁi;ﬁ%L ﬁuutmmg s /s 5: 12 km m 3 M»m@;}cb?ﬁ”
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“Table A-4-(12) cmm No. 1 Project

_.L’(')'é'a'fli)h'if C Bolwat Chimborago ._Mdhlhly river inflow é:nd
' s - Generating enexgy

. Rwer P - Chimbo | |
A ‘ : R . - Nataral . Generating
' Type of power plant ¢ Dam-Waterway _ - Month - inflow - energy

- (Reservoin) o (m3/s) ~(GWh)
{nstalle_d_capacitw - 62.0 MW — _ s

s :j'z,:'s_'.s' ;
12.5 2'6 R
‘ 18, 1 2401
| ‘. 150 j. N :'23‘.5.._::;:., :
ins o s
Cns 286
40 244
2.7 243
27 2.3
49 20

,‘Cé’t’éhmcnt”érea S 5 o, lb_i.ﬂkm?

Annual average rivef inflow 77 h‘lé[s ; |
‘Total storage capaclty 2220 x106m3 -
. Efrcctwe storagc capacity. 114‘03: 1.0.6:!1:1.3: .. -

3 : Maximum discharge ¢ . ':15'_ i) 11'13/5 ;

o @ w o W e m

: ';__‘;Total head L : Séﬂ.dni '
. Intake lcvél C e 2,340, 0'm
- Dischargetevel { . 1,800,0m

— e
-— 0

| Ef“l'ectiv.e‘_h:(‘z}'a_d o . | 5‘1‘0._0 m | N s 4s . a8
‘ j‘Anr_nua{;l gerioxating cnergy : 285, 1 G‘wh‘-.i L R
. Fi'rm'pmve'f- o '.':31 'O MW
rirm energy L 271 3 GWh

Cew s

Note Momhly energy was cal-
culated in ‘consideration
~of regulating effect by_

- ‘..I.?.stlmaled cOnstruetion cést US$ 135 O % 106'  water reservolr,

- Unit COS[ per kW ¢ US$‘2 177,4/kW
Unit COSt per kWh @ US$0 474/kWh

o pon_s_tmction perlod s 60 months

Af93
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o ‘Ch'imb'o No. 1 Project

' (Puncipal ‘chgifé'c_téristlcs and dihwns’ions)

Dam s | |
g Type L ’ | k ‘Rockfill o . Hsgh water level 2' 350m -

o _._Hetght T j155 m |  _ : | Low waler level :‘ _2.320 m 5. L
| "'.“_crest length: som | Available hiead tolom

‘Z-Volume ‘ 95( 109 m3 - '_Fléval'ii)n.oh ri#erbed'-."z-ﬁlb m

:‘_*“:“00(‘ d‘SChaYE‘B l,»32° mdss | 'Dam crest/dam height ' 2 71

RETRENERS SEE L L Et’fective slorage capacnly 114 X 106 m3
'. lntake Type P Duration capacnty 88 ‘days

Maiﬁ. intake [low £ 1S m3/s : (Effective capaéity/Max‘. discharge)

S

Tunnel S - |
: ?fé.ssu"f?&.tu'n'hel L 301’30 tank o Pcnstock
- : restricted-

: "-, 3 ( ) . - _. k '
- Length : 1_2,‘:200 B ’i‘ype : orifice 1\umber of penstock 1

Secti(m* 2.5m Heigh; £ 70m . lLength £ 1,450m
S0 sectloms Smo . Totallength : 1,450 m

G : ccllio'n:-2,5m to 1.5m
fBranch tunnel S T m

Length i -— . infaké ca'p_ac_it‘y : -

"Powér h0use _ R

1 _TYPé l{alf underground " Turbine Switchyard

- Numbérﬁf generatOr ' lunit' - Typc : Pelton Transformer
Dinieaston : Height : 35 m Qutput ¢ 65.3 MW Voltage : 138 kV

 Width. : 20m x. ' unlt : Capacity :
' Depth ; 40 m “Geaerator 68.9.MVA

Output : 68,9 MVA ~ x 1 enit
o ¥ 1 unit

' 'I‘ailrace tunncl TY;SG ! L_.- ;
Se_ction_: - —-

A-94



* ‘Table A-4-(13)  Chimbo No. 2 Project

_ LOcathn e Bolivar, Chimborago
o River' . i‘_ . “Chimbe
'I‘ype of powel plant : ﬁYéte{Way |
: ~ ‘(Pondage) _
. lnstall‘eC_l__ca.p_ac_ity oo _230_,'0 M\'y |
‘Cﬁtchih’entzarea" o l 5350 km2
Annué! avcrage rivm inflow N
5 :Tota! storage Capacuy L -
' ':Effe;c_t_ive‘ s;o_fage capacuty.ﬁ .
= ?:s{:aici'ﬁfuiﬁ d:lscha_'r'ge e ‘40,{'),113/'5'
B Tolal head o 800 0m
 Iatakelevel {1 1,400.0m
Discharge level:  600.0m

Effective head* . o | 7200m o

e Fh‘m power P 6% 1 MW =
7 Firm energy._.-.  ? . '.j 605. 6GWI1

| Estlmated cOnstruction cogt " US$ 145 0 X 106
. Unit cost per kW : US$630. A/KW
Unit cost pcr kWh ¢ US$0 193/kWh

Conslruction periéd 4 96 months

A-95

~ Moithly river inflow and
‘ generating encn‘gy

Natural - Cenerating

© Month  inflow ‘enorgy. -

(m3/s) (oW

—

29 56.5
_ 152 602
16,1 70.5 " |
167 L0
18,6 - 8L7
16.8 Nz
we s
13.4 '.'59;_.6
1o s
| ':12,?-' | 55,9

NSNS CHNY - Y W S CR S

(S [y

R\ote Momhly energy was cal—
~ ¢ulated §n cOns;dcrat:on
of regulating cffect by
water reservoir.

12T 7  51 4:.;-

‘_Annual generatmg énergy 75L0GWh - | "]"oia]' '  = R 75] 0.! =



‘Chimbo No. 2 Project

N ('Prl:r:ic:i'pal_ charactexistics and dinieasions)

fDam R L ‘

'jType | B ' ;COIiC_'l‘et(:: geavity | High water level ; 1,400 m
-"'gik_"lleight ': 60 ni o o Low f\'atér legel : . — m
T Crést length: 200m 0 . Available head: S me
| Votume _ﬁi_: 150x 103 m3 S ‘.Elevauon on ri\'éerbéd 1 345 m

;-‘IjFlood dischargc l_; 5_00 1’1__13_/3” , - . _Dam crest/dam he;ght 3 33 '

_Eftective stOragc capacily P

| ‘lntake TYPe ) - Puration capaélly"‘-* o

Maxi.intake flow : 40 '“3/3 | (Effecuve cap‘lclty/l\hx. dischal‘ge): o
‘:'llunnel _ o B
' Pressure tunnel | Surge tank -  penstock _
| Length !6 lOOm ’l‘y ¢ . ms“‘i::f;; Number . of penstOck.
Cselenarmodegcose R
: ‘ - | | - SE¢tiOﬂf- 6m | o Lengfﬁ o 3.350_m |
"'.'B1anch tunnel o PRRCARERL T ."TQIél tength : 3,400 m’
| Length : 3 300 m, lntake capaclty E l O m3/s i S'elctlogrg'i_ 37 mito L7 m
Power hOuse _ S _ _
TYPé v Halt‘ undérground Tmbine _ 'Switcﬁyard
l\umber Of generator 1 2 uhits - Type : Pelton . Transformer
Dimension : Helght: 43m P IHME L voltage : 250 kv
: ' Width 24 m ' Capacity
: Depth : 64 m Genexator 128 MVA
~ Output : 128 MVA X 2 units
X 2 vails '

._ 'I’ailrace tunnel 'Ty'pc § -
Lenglh. = |
L ,:Se_c_t_l.on. -

A9




L ‘iCatchment area N ST 128.7 kmz_ RS

| r_:'l‘otal storage capacity' _ ‘0.2x.106 m3

Table A-4-(14)  Pangor No. | Project

o . - R ' "ge'neratin_g energy
Rlvcl ¢ o - Pangox .

LR T Naluaal Géhc_mtlng
T‘ypc of pmxel plant ! Dam-_Water\vay e Momh _ inﬂow (,'--,mgy
‘ (Pondage) . K ' SR (n‘. /5) (G“"l) .

lnstalled capaclly. oM : _
. | L2 $.66
L9 7,95 |
219 . 10,01
2,38 10,55
283 12,97
T 240 10.63
L9 92

L _Annual average river in{low g _ _'l.'8 m3/s . -

| l Bf[ective storage capacu.y : 0.07 x 109 3 -
"l\iaximum dlSCha_rge. L . ‘_213=m3/3 _

’l‘otal head TR 7900 m
| Inlake 1evel o 2,554.0m
. Dlscharge level ] 1, ?'6'4 Om '

R~ NS S N X -

L4z 629
L1 56
oL 498
1 W 0, 89 § - 4’09

"Effectsve head : '- '5 750, om

:Annual genélatink energy 5 94. QGWh leal e | % 5

Ls6 1z

Flrmpm\er"' o :';S.SM\V

o : Note: Monthly e.nergy was cal-
_ Fh’m energy . 48.2 GWh culated in conslderation
. - of regulating effect by
5 Estima(ed coastructit)n cost : US$ 24.8 x 106 water roservols,

Unit cost per kW 3 US$1 458, 8/kW B o

Umt cost per kWh US$ 0,268 /kWh

"COns'tructlon peri_od: I 36 montﬁs
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| "Pangor No. | Project’

| '(iitl'_ric_lpai zch:at‘ac'te:i‘st'i'c':s' and dimensions)

Dam ‘ - i
Type Comrete gravity

| Height

35 m
Czcst Iength $ 100 m
' Volume 25 x 103 m

Flood dIScharge : 130 ma/S

| '_:t_'ﬁ:t'ékga j Typc

High :\\_*at_ef levet

3 _Available head ': .

: -hlevauon on riverbed

2,555 n:1 _
Low water tevel : 2,551 m -
4 m -

2, 525 m

N Dam crest/dam height 2,86

e El‘fectlve storage capacnly 0. 07 x 106 m3

S “‘:Durauon capacuy 0.3 days |
Max. intake flow 2.8 n:‘13/_s ' (Effectwe capacity/Max. dlscharge)
Tunnel L
_.P;gss_ulfe;;unﬁei Surge tank Penstock '
T s G T restrlcted--- o .
Length. 4,400m 'I‘ype_ P orih(:e | :l\umber Of penstOck i
j Sectidn?Om Henght : 20 m © Length . 3, 000 m -
I IR SectiOn 4w " Total lé_n‘glil i 3,000m .

Bra nch tunnel

| $ectlon : 2.0mto 0.6 m

Length - o

- Section: 3~'-_' 3

A-98

Lcngth — : -, lntake capacity
Péwef house : -
| Typé ¢ Half uﬁderground Turbine Switchyard
Number of generatm ‘1 umt ~Type ! Pelton Transformer
17,9 M T
2 Dimcnslon } Helght 22 m O?Itpm x 1 u:‘;t Voltage : 138 kV
: CWidth 13 m . Capacity :
‘Dg_p;h_ _~ 25. m Gengrator | 18.9 MVA
B Output @ 18,9 MVA x 1 unit
' x I unit '
Tailrace tunnel Type : —



.'Annual generatmg energy 1 - 318.6 GWh-

- Estlmated conStru‘ction cost : US$73,8 x 10

Table A-4-(15) Pangor No. 2 Project

; _‘LGCatlon v . Bolivar, ‘Chimborago - : o ‘Monthly rlvcn inflow and
_ . , : - generatlng enelgy

River : :_:""-PéngOf .
. ' 77 Matorat . Generating :
‘ ']*ype of powe1 plant ¢ Dam Watetway 0 Meonth inrlow . energy

- (Pondage) i3 Gwiy
Installed capacity' g 110, OMW . (m®/s)  (Gwh) -

e

1.5 23.66
37 s
145 2974
15. 1 29.94
16, 34,63 |
152 %007
139 2849
125 2571
121 23,99
CiL4. o 23400
1L, 2 221 '
12 s 2148

| Cachmetiarear  1,800.5 kn?

| -':;':i.’s'nﬁui.éilE évéfagé .t‘iver iﬁflé\’*_: "13.2 m3/s _
| }'-::Tﬁtal storage capacily = L 9){ 10% 3
; Eft‘ectivc storage capaclty ¢ 0 53 x 106 m3 .

. Maximum discharge- - 40 0m3/s

3 "I‘otal heacl E S e 348.0111
lntake level o L8 0m
lecharge level 11,4000 m =

N R NI, SR G P U

Ld Ll

'Effectlve head V : ST 32400 “‘ o

| :_ffoia{ L 318.60

| Fhm power P 28.9MV

F:rm energy : G 252. 9 GWh culated in c0nsldétatibn
of regulating cffect by
waler reservoir, -
Unit COS[ per kW US$670 9/kw '

o Unit cast per kWh : US$0 232/!(\%

Co'ﬁéttuétlon perlod :--_': : '48 months

A-99

" Note: Mom‘hl;—; energy wascal-



| ':Pangdri No. 2 Pi‘ﬁject

. (Principal chazactexistics and dimenslons)

A pem
= -_:-fTviié" S
;'Height - ;. oy Si}m

250 m g

130 b4 103 m

;Cxest length t

| ‘Volume ";f:

‘Cénerete gravity

l',75{.‘! m
‘Low water level ¢ 1,744 m

~ Available head . ;' 6w

High water level ¢

o Elé{ration on rlw’rei‘i;cd s 1705 m

'__Flood dlscharge i 1,500 ,1]3/5 .

TYPe ' N

lntake .
e Mam lntake Ilow

4'0:n13/s§ o

| ;.-Dam crest/dam helght. 5 0

E!‘fect:ve storage capaclly 0 53 X 106 m3 |

- Duration capacity P -~
(Storagc Capacity/Max dlschargc)

."T-Tunnél BT
PreSSure tunnel

“ Lengtht 5,200 m
" Section: 3.8 e

o Type

Branch tunm‘:l

Surge tank
. restnctedd

Height :

: Sectld_n:- itm

. orifice -
35 m o

: Penstock - :
" Number of pcnsio'ék $ 1
'-Lcngih : |
B i‘é_tét l"englh__ v 900 m.

S'éc'tlidn. :: 3.8 i io’_?.. dm| )

1 900m

Lenglh 6 600 m, lntake capacuy 5 5m3/s o B

PCmer house L L
’I‘ype H Halt‘ undergfound
Number of generator | pit

- Dimension ; : Hélght :
2 - width
~-. Depth

25m
40 m

35m B

Tu rbine

. Francis
116 MW

- Type
Qutput :

% 1 vnit

Cenerator

Output s 122 MVA

¥ 1 unit

Switchyard
Transformer
'Yoltagc : 230 KV

'Capacily :
122 MVA
x 1 unit

“Tallrace tunnel

Types =
Length: .o

S_ééiloh-!‘_i_é—.:; o

5100
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A 5 Kw Balance in The Reglonal System
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‘Fla. A-ﬁ—(?)kw Balance In the Régional-symém
SERUR TR - ' $iste_ma‘ Pichlncho (Quiro) S

~ Power Demond '+ Reserve 15%
1 BRI

_Power Oemand. | -

124546

7678

TSRO LIRS AVAILABLE CAPACITY i
:?L 3‘£60.55 FROM 'INECEL , (NATIONAL< SYS,)

i
AAAAA - W LY o 2B R

1977

\[1978 [1970 [1980 J1981 | 1982 1983|1984 |
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