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A-L-1 Trial Calculatlons by Macroscopic Method

Cxoss Check of Load Forecast by Macro Method Smce the glowtiuate of GNP i

'and that of electric power demand are. mutually related, the cross check of forecast -
- for power demand are performed employmg the elastio coefficient of power demand R
to GNP, : : : - . s

oLy l*‘lastic Coefflclent of };-,Iectnc Power Demand to (;\IP "‘, :
* GNP and electlic powe1 demand 1ecorded from 1965 through 1973 are as -

shown in Flg. A-l-1- (l)

Fig A;l ~{1) Hlstoncof Trend of GNP ond
Energy Demond at Customer end . : -
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The elastic coefficient by yéar are shown In Fig. A-L1-1-(2)

"'F'ig.'A—I::—_(2->_. Elastic - Coefficient between GNP
and. Energy  Demand by Year o

20

 Elastic "Coefficient =

: 'I'he transmons in e_lastm coeff:ment due o moving of permds are as 1nd1~
cated in ’Iable A-1-1- (1) . : , :

Table A- 1-1- (l) Elast_ic_: Coefnclent between GNP and Euiergy

JRPRNE _from ‘Demand by Various Period

S| s s | cor [ e [ oo | o [ ] e [

 '65 :§\33;; - i ol

66 _'0.84-\_ o

e [ 1_,'5'7\\'_

. o 'f68__§1{so 1,31;;2;04_\5\\\; _-
1 69 .:;_1-._63:7.1.9‘2".2. _oj 2,09 \

170 | 158 [1.78 |1.86 | 1.73 [1.39

71| 2,17 (2,59 [3.08 | 3.79 |8.64| -

72| 1ss |71 (175 (166 | 1,53 ] 156 | 0,53

73 | 1.os [ 107 [ 100 [0.89 |0.73 ] 0.62 | 0.35 | 0.25
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According to the above, in spite of thc fact that GNP had fallen m 1971 ( 4 2 :
%), the power demand had increased by 9. 8%.- _ L

On the other hand, in 1972 and 1973, desplte prominent increases in GNP
_(nominal growth rates 17.4 % and (LS respectively) accourpanying starting and =
- expansion of pertroleum production, power demand showed a stable growth ( 9. 3%

“for 1972, 8.9 % for 1973),. In effect it may be said that power demand is. slightly
inflexrble agamst a large varlation in GNP . S

' This requires an. examination in depth of the flow of GNP but in case of
electric powe1 demand. S : :

@ ' l?specrally, in case of the reglonal electrification program whichis

mote a part of building of the infrastructure and a project for 1mple— :
- mentation from the aspect of policy rather than an economic invest+ - .-

 ment, it is considered that power demand will have a slight inflexi- >
- bility against large variatlon in GNP : :

@ . The proportion in GNP occupied by lhe equrpment lnvcstment (1972
364 'US million dollars, 199% of GNP, 1973 416 US million dollars, r
169, of GNP), ‘and the capital goods and durable consumer goods in
“industrial productlon (1972, 459 US million dollars; 1973, 714.US
million dollars) are exlremely low in comparison with that of deve1~
~ oped countries almost all of the capital goods and durable consumer
R goods must depend on imports, and it is considered that there will be.
" afair amount of time-lag for power ‘demand to, be actualized after e
“economic mcen’tive by investment Therefore, l;ho downturn in the
elestic coéfficient seen in Table A 1-1-(1) cannot be thought to be a
real trend and. it is’ assumed that in trme there will be a Shift to an
: upwa:td course : :

(2} Outlook oR Elastic Coefficient
As described above, the elastic coefficients for the years 1971 through :
1973 involve peculiar factors, and it is thought it would not necessa rily be sultable

for elastrc coefficients t0 be used in units of years. e

The regronal electrification program may be considered as a main faotor

governing future elastic coefficients, and the electrificatton program, as frequently N '
stated, .is a project to spread clectric power, and especially, at the prtmary stage SN

up to around 1980, it is expected that the speed of growth in electric power will be

high compared with the real speed of growth of the economy. - “At the secondary stage_if'i-

from 1981 and after, the speed of growth due to regional electrification is expected
to shift to a relatwely declining trend compared wlth the primary stage ‘

Therefore, of the elastic coefflolents which should be used for the prescnt :
cross check, from 1975 until 1980, the elastic coefficient of 1,58 for. 1965 to 1970
seen in the elastic coefficient table will be employed, while for 1981 to 1984, the S
elastic coefficient of 1.05 in the same table for 1965 to. 1973 will be employed '



(3 Forecast’ of Lcononuc Growth

- Accordlng to the "Five Year Comprehenslve Development Plan ( 1973-1977 )"
; announced in1972, a real economic growth rate of 10% is forecast for the futrue
"~ _‘economxc outlook, © On the other hand, according to recent performance, the real
. growl,h rale was 10, 4% in 1972 12 o%m 1973 and 13 0%(e€timated) in 1973. _

- The constltution of Lhe Lcuadorian economy is depcndent on the trends m
. petroleum , and when the recent world treid of relaxatxon in petroleum demand is

" taken into consideration, it may be said there is a considerable amount. of fluid

'factors contamed in economic growth fot the future. On the other liand, when coll-.
sideration is gwen from 4 comprehensive standpoint to the hasic tone of surplus in

B the overall balance of income and expenditure since production of petrolewm was

sta rted and the economlc policies carried out by the authorities; it is thought the
growth rate of the economy her eafter can be expected to be at least 10%.

(4) " Trial Calculatmn Results by Macxo Method

“The results of calculations made based on the couchtmns assumed above
'are as lndlcated in 'I‘able A 1-1- (2) :

Energy'-demand ai

. Li¥ear, ©* customer end (MWH )
Coe7al T 1,041,488

C 1978 1,206,043
“ae76 - 1,396,598
917 1,617,260
1978 1,872,787
1979 . 2,168,688
1980 2,511,340
1981 2,775,031
1982 . 3,066,409
1983 3,388,382
1984 3,744,162

A-24



| (5)_ Compauson between Resulte of Forecast by Analyucal Mcthod and
- Macro Method L D e

_ The comparison between the fm ecast descrlbed in Chapter 4 and the Lrlal
' ca‘tculation results of (4) above is as shown in Table A 1- l (3) : : ,

Tablc A S 1- (3) Compenison of Results between Anahtical Mcthod ”

© . and Macro Method

Energy Demand at Customel cnd

_ .Yeair . Deviauon
: Analitical - Macro o
e ® ,ﬁfe_fﬁid ® BAA’”OO("”
1974 1,041,488 1,041,488 . e
1975 - - 1,202,203 1; 206,043 0.3
1976 1,393,865 1,396,598 . - 0.2
1977 1,677,620 1,617,260 3.6
1978 1,952,242 1,872,787 4.
1979 2,197,336 2,168,688 1.3
1980 .. 2,487,802 2,511,340 - 0.9
19810 2,751,876 . 2,775,031 0.8
1983 - . 3,373,564 _4f_3 388,382 L 0.4
_1984={ 3,738,602 . 3,744,162 oy
~Note: 1, Elastlc Value bel,ween GNP and Energy Demand at Customer end
: 19751980 ;1,58 - - : R :
‘1981 =-1984 3 1,05

2 A:mual growl,h ralc of GNp 10 %; i L

As seen in I‘qble A-1-1- (3), Lherc is no great dnffexence between the results ;
of IoreCasts in Chapter 4 and the tnial calculalmns by macro method D
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APPENDIX

A - 2 Supply Capability from 1975 to 19 84 and
‘ _“Supply Capability of Existing Powel Plants
. at the End of 1974 Lo :

Table A-2 .
0%
(2)

Sy

R OF
5y
)
o
S

{9)
ey
Coan
)
Cas)

 idy

InstalledCapacity byYear(l975 to 1984) brsieerenssaasaranssees A27

-Dependable Power Supply Capability. in

NationalInterconnectedSystem P < 1

Summa ry of Dependable Power Supply

-__Capabillty in Natmnal Interconnected System v.oviiiieiiiesienacc AN33
-.Exmtmg Powm Plants in Slstema Norte . e en cerrerraeeiaa  A-35
Existing Power Plants in Sistema Plchmcha e vt A-S(.’)'
fExwting Power Plants m Sistema Centro- Norte SRR T ¥/
foistmg Power Ptants in Sistema Centro-Sur ...... s .. PR A-S‘_S'

ExlstingPowerPlantsmSlstemaSur A38

Exxsting Power Plants in Sistema Lsmeraldas R A 39

,ExxstingPower Plants mSistema Manabi . .A -39

Exxstmg Power Plants in Slstema Guayas—Los RIOS B T s L

'Existing Power Plants in Sistema ELOTO vvrrevenorinesonesstoes A-40

-‘_'Summa 'y of Dependable Supply Capability of .
: Exwting?ower Plants sueveveseconceioassnes ciieeee cirerares o ARdl

Depen(lable Supply Capabihty of Ex1stmg Power Plants .vveevensiao A-45
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Table A - 2- (4) Existing Power Plants in’ Sistema Norte e :
o ' | PUIiU o an (Unit© kW) .

' Power Plants E

-~ Hydro

. Tﬁefmal -

- Qperation . .

" Location

' La Playa _

CRLAMBL
MonthaE |
El Angél .

' Hoja Blanca B

" San Luis

Ontaxon

.v’I\ulcan -
11 Sagrarlo

. Quirogay Ini‘ant_ag- o

80
8,000

- 300
472

.:-:::60(."_._: g
822 -

440

400

1956, 1960
1967
L1955 |
11955, 1969

1933, 1950 -
1950, 1956

1953, 1962

961

" Tulcan - R
Tarra
_-San Gebriel =~

ESpejo

harra =

_ Otavalo. . . .

Cotacachi

_ Ontafon - ..
~Tulgan . L

~“Total .

1,409

12,354

13,'763:_ e

_' A.-SSH_. S



~Table A -2« (5) ..-Ekistinlg Power Plants in Sistema Pichincha __

o N . Year of -
| wae; ‘l_’rla,ntsj . Hydro_‘ .’l‘hert.ne.\l-__, Operation Location,

__ (_Si'st_:gﬁa Quito) L ) o _ :
- Los Chilios .~~~ 1,760 - - 1922,  Quito
’ ::'La Calera ‘ 2_,=00'(.)5  L . Machachi
. .F}u.ango.polo' . 9_,‘4.00'. L —— : iggg’ 1944 Quito
Cumbaya = 40,000 S — 1959, 1964 "
Nayon . 30,000 = 1974 "
Ccalorina - —= 1,500 1956-1972 "
- Lﬁiu_nco‘fd - = 19,975 197‘1; 1973 .

L 83,160 31,475
. Sub total ST . .
e 114,635

o f...(Sisteiha_Sto;. Domingq__.) _' ‘ o _ .
: _'_Sto; Dpﬁling_d BORNE R ¢ _4,155 o Sto, Domingo

S L S0 4,158
“+ " Subtotal - SR
SEERIE IS 4,155

83,160 35,630

.- Total : - :
' : _ 118,790_

A-36



Tﬁble A-2- {6) 'E’xist_ing Power Pl_a_:its_ in_ Sisteima Centro Noite | 3 S
o SRR (et kW)

: Year. of .Lo:c."ati.dh b

?lo.wer:Pla_nts- . _Hy_c‘d_rp‘ . :T.he:r_mal. " Operation .

_ ':('Sjs.temé"Létacun'g'a_)  i R G

Latienga . o— . 818 1970, 197

‘Salceds R o 325 . 1974 o Sal‘cédé o
Sub total . := _me&$%J,w3,' o |

' (Sistemé Ambéto') & _ _ e e
; La Peilinsula - 3,000 | ._ -- B 19‘6'1.;;5 o 'Amt_)_a'to
 Mira-Flores  L128 . — 1957
1 Ba a0 1967 v
4,128 3,000 (R
7,128 -

Kl Batan
. Sub t()fal
(Sistema Riobamba ) C T e I
Ao (D 5,800  — . 1954 Riobamba. .
San Luis S 360 973t
.Gua'.dalupe I 458  : e 1911, .19_28 "r_G.uaid'&hime” P
" Cordovez. Ces0 o — “.1I9.25’_.1952' "Cordovez "

Guamote we' . 360 .. Cuamote -
Sub total 6'43ﬁ0;158_?'720
{Sistema Guaranda) . o o | o e
Chimbo | 650 _  PR ;_ 1965 - ”‘5;Quaréﬁda,f';if- L
. Chillanes s e e
1,425 ©

Sub total

{Sistema Puyo) _ _ ¥ _ ‘
Puyo 100 71965 . Puyo
Puyo S ss6 1972

100 356
456

15,516 8,98

Sub total

Total .
' 24,505

Taw



.Tablé_ A2~ (?)_ Existing Power Plants in Sistema Ceintro

Sur

-~ (Unit: kW)

Year of

The !'.r_ilal Operation

Power Plant_s. - . Hydro

Location

1957, 1964
1970
1963, 1964
1966, 1967
1963, 1965
1973

-~ Saimilin 6,432
4,500

Monay I :. |

- o Erco‘_:__ T 3;054

. Guapan 2,500

o Azogues 766

Cuenca

T 6,432 10,820

“Totat T
; - 17,252

;Tablga_'A =2 - (8) Exiéti_ng. _Pow.er. Plaits in Sistema Sur .

(Unit 1 kW)

" power Plants . - Hydro - The_rmé_i ' 'Yea_r.of'_
STRLE R T N o Operation

Location

" 1957, 1961

: :1968
1969, 1974

1974

. SenFrancisco . 2,400
1,266
1,140

‘Loja - -

~ Catamayo .

Loja

Catamayo |

2,400 2,406

- Total e
IR 4,806

A~38



Table A ~ 2 - (9) Existing Power Pilént_s in Sistema Esmeraldas o

Power Plants ~ Hydro “Thﬁ.rfnal Year of quh,tidn

Operation
‘ '_(‘_Syste'm.:E,s_z:ne_ral'das) PRESE
o 1964, 1965
Quininde C 190 1971, 1974 Quininde
‘Limones 285 1971, 1974  Limones
~San Lorenzo . 240.° 1967, 1973  San Lorenzo
Muisne L s 1972 o " Muisne |

S0 4,860

i _ "I‘.(_)tal

4,860 -

Table A - 2-(10) Existing Power Plants in Sistema Manabl .~ .~ ¢
I B o o (Unit: kW)

- Power Plants R Hy'd_to' "~ Thermal = Year O?i.: S LOCétiOﬂ_":
by . T ” * Operation. - R

Manta o 20,600 1972,1973 . Manta.

0 20,600

Total —
20,600

A-39
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Table A - 2 - (11) Existing Power Plants in Sistema Gu_ayas~Los Rios

- (Unit': kW)

- _Powe_r_Plant's '

.Hydro_.:- : Therlnal

Ygar of
~ Operation

Location -

8 ('S:ist'elﬁe:i Guéyaf;u‘il)_ S
EMELEC

"

(Sistema Duran) '

- (Sistema Salinas)

3

3,000

20,000

'_1

0,000
3,050

42,000

1

. (_Si_si:_émé Playas) ..

- (Sistéma Milagro) -

.. (Sistema Babahoyo )" s

(Sistema Quevedo) -

3,500

4,590

4,740
500
6,640

2,240

2,766

1973,

1970
1958, 1962
1954, 1957
1946, 1952
1974
1968

1965, 1973
1967, 1972

- 1969
1972, 1974

1974

1967, 1968
1973

Duran

Salinas

' Piayas

Milagro

Babahoyo

Quevedo

0 143,026

~ 'Total

143,026

~ Table A - 2-(12) Bxisting Power Plants in Slstema El Oro

(Unit: kW)

Power Plants

".Hy'dr(_): © Thermal

Year of

- Operation

Location

: Machalaé-}_ji_e.sefl S
La C_al_era:'. '
 Amalilla

_:La Cueva S

1,266

672
296

6,432

1971
1937
1929

Machala
Zaruma
Zaruma

Pinas_

2,234

6,432

- 'I"Otal"_'

8,666

A-
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'APPIINDIX

A-4 Hydro Powe1 Plants Lo be lnstallod in aud aftex 1985
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A4 . Hydroelectrlc Powcr Project after 1985

A'-4-—1 Hydroelectrlc Power Pr0jects under Study |

INFCEL has heen proceedmg with' investigatlons on n1ne sites in order to
study the téchnical and economic feasibilities of hydrolectrlc porjects. whlch shou 1d . o
be developed in the futute, ’I‘he states of the maJor [)rOjeCl.S studied are’ as described-g

be low .

'_ R
e

: :A feasibllity study for the PrOJect wag frmshed m 1974, and addltional '
investigauon work s belng carrled out’ on the damslte. AN

)

©

(6)

(DN

(8)

Paute Hydroelect ric Project, Second .Stfrge, 500 MW

The Second Stagc of the Project is included in the feasxblhty study
for Paute Project as a whole, and is the expansmn work to follow the Joe

- Tirst Stage o[ the Project. :

I'oaclu Hydroelectric Project, 350 MW

The feasmllity study for the Project was completed in September 1974

and site investigations to perfm . the detall desrgn of. the PrOJect are:
'presently bemg car ried out. ' ' . R

Montufar Hydroelect ric Project, 150 MW

Coca Hydroelectrlc Pro;ect, 3 200 MW

A feasrbrhty study is scheduled o be carrled out soon for tlns project ;

A loan from I1DB is already defimte in regard to the funds necessary

L for the study.

]ubones Hyd roelectric’ Proj'e'ct ( C‘Oiﬁprehensive 'Developrnent. ), 3 BO-MW '_ ': "

A feasrblhty study on the Project is presently bemg conducted jomtly
with INE RHI, e S

Chrmbo—Pangor Hydroelectric Project, 419 MW

A feasibility study is scheduled to be sta rted soon for this project
The consulting fmn has aheady been selected SRR

Zamora- Sa‘.banilla llydroelectric Project, 325 MW -

A prefeasunhty study on the Project has already been completed and o

a feasrbrllty study is scheduled to be started soon..
Guayllabamba Hydroelectric Pr oject, 740 MW

A prelnninary study 1s presently bemg conducted for the Pro;ect. - o

A-6L



_ Preparation of basic data and geological surveys are mainiy hemg
o carried out -

L ]n connection with the pr ojects listed above, studies ar e presently being
“earried out on (1) to (5) under contracts by foreign consulting flrms. ‘Therecfore,
) ‘the Mission examined the three sites of (6) to (8), namely, Chimbo- -Pangor, Guayl-
: 'labamba, and Zamora Sabanilla which are at the preliminary stndy stage. The
o _results of the examinations are desr:zibed below :

. 'A',‘l"z."- _Proj_e'cts S_tudied by the Mi_s‘_sion

- (i) - Z'amor‘a-_Sabanilla Hyd'roeleé’tric Project'.'

_ _ This project would be for cmstruction of hydroclectric powel stations on
the Rio Zamora Iocated 45 km northeasl: to the city of L.oja; which has a V-shaped

valley and a swift stream of an annual average discharge of 48, 8 m3/sec The -
swift. part of the tiver 1s from the Loja Basin (EL, 2,000 m) to an elevatiorr of 980 m

o . and the optimum plan will be to divide this head of 1,020 m into three steps and

“utilize then for electric power development. It will be possible to construct three -
‘power statlons of 70 MW, 65 MW and 325 MW from the upstream side, while at the
fa rthest downstream power staticm an additional 325 MW can be developed

The panticulars of the project are as mdicated in Tables A 4- (2) to (6)..

L Of these powe1 statiou srtes " the No 1 site for 325 MW (First Stage)

) ,located farthest downstream will be the easiest to develop viewed from the condi-

. tions of location, 'Ihe sites for both dam and power station of the No, 1 project

- atre located along an existing road gomg from Loja to Zamora, and it will be possi-

. ble to develop 325 MW utilizing a maximum discharge of 60 m /Sec, a tunnei of -
9, 6 km, a tarlrace tunnel of 4 km, and head of 700 i,

. The reservoir wOuld have an effective storage capacity of 46 x 106 m3, and
- Judging by the discharge duration,. it w111 be possible to regulate dry season discharge

of 23.5 m?/sec to an'average of 29, 3m /sec. Further, if plant factor of 50% were

._ to be assumed, the maximum discharge would be 60 m3/sec,

S The annual energy productron of this power station would De 1,411.6 GWh
of primary eneigy and 837, 8'GWh of secoudaiy encrgy for a total of 2,249.4 GWh, =

: The funds requued for construction would be 224 US mrlhon dollars amounting to _

unit cost of 689.2 US dollars pex kW and 0.16 US dollars per kWh of primary cnergy.

‘ Taking the annuai rate: -of the power station to be 12% of the construciion cost, the

R energy cost will be’ 19.2 mills/kWh; This energy cost is low for the hydroelectric

projects presentiy bélng studied m Ecuador, and this site will be the most promising
'when seekin a hydroelectrrc site in the southein part of Ecuadox in the future

In the event of deveIOpment of the RlO Zamora at an early datec as a supply

_ _capacity for the Sur System; it will be the moat economical to utilize Sahanilla Pro-
" ject only and the scale in that case will be 32 MW The construction cost would be

| , 26 5US million dolials wluch amounts toa umt cost of 0 095 US dollars pei kWh

CoA-62



and the energy cost will be 11,4 mills/kWh. This powex statlon can gene). ate the

32 MW throughout the yeal and in case loads were to be met; combined with a diesel

* thermal plant, this power station woulc! carry the base load ancl the diesel plant
would supply the peak load ' :

o In order to proceed with development of the Seccmd Stage of Zamora Pro— - :'- e

‘ ject having capacity of 325 MW; it will be necessary for seasonal regulatlon with.
water storage upstream. For this purpose, a dam having helght of 105 mi should
 be constructed upstream’ of the reservoir of: Zamora No, 1 power station.to provide L
‘effective storage of 280 x 106 m3, of Zamora Power Gtauon. “Also, utllizing the =
" head provided by this- dam, it will be possxble to COHStl'UCt a power station of 65 MW“ o
immediately downstream of the dam, : : :

TéblgiA-‘{-‘(l)_' Econorike _Cémpax_l_s'dn of Zam,o.ra';_ and_Séba‘nlllé P'r'c'-]ei:cts S

Zamora No, 1.

ZemoraNo.L - sabanilts - _z.;a'm:_ota Noi2 2 otoge | Total
'lﬁstalledcap'acuy' MWy 32'5:.'.0 o 520 65.0 s '7';:;:- '7'4-; 0 L
Pirm crergy (OWH) j': a 1,410.6 279.9 iss",'n-."- .",934..9 2 861, 4
- :Cnnstructloncost uoﬁvss) a0 %S 1000 j‘j_:‘:-__-j__l39.6" 7 ass =
.‘cons:rucuon cost per KW (uss) 5 .6é§.2 SR N 1588 il 4277 i 656 6 2_ .
_(;‘on;s:ructhn_post _pe‘r‘kﬁ'{h {US$_)_- _ 0159 0'.40_95‘ . 05460141 0 171.

Unitcost per kWh (US$) 4/ 0.019 0.0 - 0085 0,087 . . o.0n° Lo

: _1]: -A_nnua'l cost ratlo iZ%'
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. Tablé A-4-(2) Zamora No, | Project (!st stage)

'_Location_:. L o Zamoxa,Chinchipe -~ Monthly river inflow

~ Rivéer: . Zamora _
L e e ~ Natural Generating
- Type of power plant’; ~Dam-Waterway - Month mflow . energy
: R - (Reservoir) o O (m /S) (CWh)

© Iostalled capacity ;- 325.0MW . - — -
L N S 1 585 199.3
Cgtlclm.mntrarea_:_ _ o 1,173...0. km<. ) 42,3 ise 6
'Anﬁual average 'r.i;ver inflow : - 48.8 m3/s 49. 0 203.3

56, 2 2925,

Y SO

"Tc‘nta‘l s‘tbrage t‘apéc:ity-;j:_' 65.0 %106 m3

=]

46,2 191

- _Effective Storage capacity 46.0 x 100 m 3-
: Maxnmum d:scharge i . 60 0m3/s 6 56,0 '2-2"4‘
| _:','Totat head: _”””*-'700 om 7 805 241
: 8 66.6 . 241,
9. 46.3 - 185
10 32.6 135,
L o e 235 121,
Annual generatmg enelgy $2,249.4 GWh -~ BY) 2.8 ' 19
Flrm power 189 9 MW ' '

 Intake level " 1.680.0m o
Dnscharge level R 9800 m

| _ _Effectwe hedd Y 5‘.;‘: : 3;5 660 Om

o W N LD s sl

" Total - | 2,249, 4.

| F1rm ene_rgy_-.- e o l,.4l‘l. 6 GWh -
‘ - Note: Montly energy was cal-
' culated in consideration

- Unit gbst'per kW Us$ '68'9.'2/'1_<W | of regulating effect by
: _'Unit‘ti:_os‘gt pef KWh . - US$0. io/kwh water rgse1~v01r.

' "Es_tim‘a'te'd cojnst_fuct_ion' _ims; n US$ 224.0k 106

‘Cotistraction period: - 66 -months

-\A:.sz;.



| Zamqra No. 1 Project (Ist stage)

- ___(_Prln‘cipal.bhsractéris_t_ics'_a_nd .diinensi_q-ns)'

Pam D L
iType  : Roekfill - | Highwater fevel r 1,700 m
..lH(.E.l.ghi.;’ aa o 150 m :. _ Lowwatellevel : '1 650 mﬁ.' D
Crest length ) 320 i o Avallable head _. o 50 m
"Volume S 7k 106 m3 . | -1 Elevatzon on rlverbed 1 560 m

:j'Flbod dl_scharge_ : l, 860 m?’/s : Dam crest/(lam helght = 2. 13

SO .  :_ S -Effectwe storage capac:ty 46xl

06 3_.;' :

1 lnt_s_k’s 'I‘ype e o Du1at10n capacuy 8, 9days - o
e Max intak'e‘ flow & 60 m3/s {Lffective capacity/Max. discharge}‘_:

Tunnel. _ L S
Pressure tunnel B | Sufge tank o Penstock S _
e Length 9, 600m Type :_ restricted- R Number of penstock
"_Section 5 0m- - .‘l'l':.Helght 00 m U ey ‘tower part 3
. Sectlon: 10m- | _' AL"engt‘h o, 000 m
"Branéh.tuﬁnel L :-.le o R ST Total leug’ch 1, 300 m

orifice - ‘f' T T npper partl

i -'L_é'ngth : '5,.10(}-1.’n.,. intéike-é_s‘ipaclty 20 m3/}s* : Section 40 im to l. 7_m' K

‘Power house _ _ o o _
_’I‘ypé :'Undergr'ound R Turb_ine- S | Switchyard
~ Number of generator : 3 units Type : Pelton” | Transformer i

Dimension : Height: 4gm ~ OUPut: L4 MW~ i_ Voltage : 230 kV
| Width + 24m ~ Xla_umLs:-_ _
- | Capaczty

(1st, 2nd stageS) Output 120 MVA o x°3.units

X 3 um_ts '

Tailrace tunpél  Type : Pressure tunnel |

Length : 4, 000 m

Section 5 Om

~A-=65.

- Depth ; 125 m Generato1 o ST A 120MVA




Table A-4-(3) Zamora No, 1 Project (2nd stage)

.:L(i)'c_:'ati_onlf; '
3 River
| Type of :powei:_bliam ';.:.:
_ Inétal':l'ecl‘_gzapaéi:.t? '::

© Catchment area : .

Zamonra,Chinchipe

Zémdfa{ -

Dam-Waterway

(Reservolr) 5
325. 0 MW

1,173, 0 km?

Annual averége'.riv_er_ inflow ! 548 ‘rri3/'s'__ :

~ Total storage éapécitji: :
- Tiffective stbi*agf_: capac_ity.: T 46,0x 10° m3

" Maximum discharge :

: Tdtal he’_a_‘c_l .

: !ntake l_éve'lz e

. Discharge level 1

. Effective head 1

o 65.0x10%m3

" giamiye
Co7000m
1,6800m
980.0m

. 660.0m

B _Ar_iiiua'i'generatihg:energyf?: 147. 5 GWh -

~Firm power :
-Rirm energy :

‘Estimated c_dns_tt_ﬂctibn

. Unit cost per KW @

* Unit cost per-kwh b

Construétidn'p'eri:od o

1184 MW
981, 5 GWh -

cast | US$.139.0)_( 106
'ﬁ_..:US$ 4;?7.7/1;w. _‘

60 months

. A-66

‘Monthly river inflow and
generating energy -

" Month

Natural .. Generating
inflow energy -

=R N I I R -

(m3/s) (GWh)

“Total o

US$0. 141/kWh

‘Note:

Monthly energy was cal-
culated in consideration
of regulating effect by
water reservoir,



Zamora No. 1 Project (2ad stage)

- (P_rin(‘.ijpal éh:éractefi_s_tics and dimensions) . .

Dam
Type
{ Height :

'(_3 rest length _:-:

Volume &

_ Fl_o_od discha 1;ge :

lntaké _

| High watel 1evel
_ Low watcr level

i KAvailabie head

o Flevatlon on rwe"rbed

R Fffectwe sto ragc

1,700 m‘“i
1“6501n U
50rn~--'”

1 5601n '

V:Dam. crest/dam helght = 2 13

capacnty 46 106 3

Type ' o Duratlon capacity - 44 days :
Max intake flow.: 60 m3/s (Fffective capacity/Max. diSc:harge)
N Tunnel | _ Surge tank & Penstock
gy Pressure tunnel | Type : restrlcted— : Number of penstock

Tailréce tunpel  Type
4,000 m

5.0

Length :

Section: m

: Pressure tunnel |

A6

el orlflce apper part 1'
Length ¢ : % 609.“‘ - P.felghp:._ lOQ_m . lowel part3.|
. Seétlpn;' 5.0 m__. ‘ ‘S.ec_tlo.n‘ -1.0 m Length _:' 1, OOOm “
' __Blanch tunnel o o Total 1ength 1,300 m_
E Len'gth 5, 100 m, lntake capacity - 20 nj3/3 » ,: : S_e-_:_:t.io_n_g. 4. 0mto L7 m
Power house o
“Type : Unde‘i'ground ' " Turbive o Switchyard
Number of generator : 3 units ~ Type = : Pelton Transformer | .
Dimension: Height L 43m Output .114 MW.. Voltage ks 230 kV b
: . 04 s X 3 unlts
Width- » 24 m S Ca acl
' Depth- 1125 m . :G'e'nera_tor ‘ e P2 2%’M A
(Ist, 2nd stages) - . i ! M :
T TR Qutput ¢ 120 MW 1 X 3 units
x 3 units [ oL : :




. ‘Table A-4-(4) Zamozra No.2 Project

Location : - Zamora,Chinchipe _ ' Monthly river inflow and
. ; o TR generating cnergy

':' River: S . Za_mo'ra. ‘ - : : _ -
_ T S . Natural  Generating
- Type of power plant - Dam (Run-River) © . Month  inflow = energy |

Instalied capacity : 65. 0 MW
_ Lo : R 34.

Catchment aveéa : - 890,0 kin? 30

L
==
—
ko
e

14,
14,
13,
15:

32,
34,
31,
35.
43,
40,
3L
2%
.Effg_c;!ve hff%_fi ER L 76.0m | 1z i2.S.' :

' Ahn_ual.é'yerége_ i:..i.ver i'nfﬁ_m@: . 32 8 m3/_'s
| fot"al_ 'st.otgagc clapficity L 462 0_'x. 10.6 m3
Effectlve sli_:foré'ge_ caﬁa_ci‘t_y o '28:0._0':{:' 100 m3
| Meximumdischarge : - 100.0m3/s
 ownead:  soom
o -;..I_“tfi‘:ke- léve;l':; o : 1,7900m E

o

_ Dischargelovel : - 1,710.0m

-

—

(=TI ST Y N S O = S = SRS S ST
. o

=T - SN - S T S S T

- 19,
,A.r_u_lual_ generating en_ergy = | 185..0 GWh Total ' 185. 0
© . Flrm energy ;- .. 128, GWh

Note: Monthly enexrgy was cal-. |
culated in congideration
of regulating effect by

. ‘ . . l.: t - N . " .' c. . 6
Estimated construction cost Uss 101_._0 X lO water reservoir.

Unit i:_ojst_"perj KW : US$ 1,553, 8/kW
-~ Unit cost per kWh : US$ 0. 546/kWh

Construction period : - =~ 66 months -
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" Zamora No, 2 Project

' (Priinélpal'charactefistlcs and dimensions).

_ ,:D‘am.- _ ‘ U _ S s
CTypes oo ROCkﬂ“ o ) -‘legh water levcl 1_',:3"()0 m
. - ' Low watcr level 1 76’0' ,-'n_ R

"Iieigllt o '_:"_‘IOSm - 1 :
' 'f:_Avanlable head ] 40 m_'

Cxest length 3_90 W

'_Volume o 6.2 % 106__m3 S Flevat;on on rlverbed l 710 m

_ Flood dischérgé_: 1, 260 m3/s | ' Dam crem/dam hexght = 3. 71

SRR SR Y A Effectwe storage capacity 280 x| 106 3 o
.':Int.akef: Type : s -S'Duratmn capamty .32, 4 days DR
' Ma’? mtake ﬂow - 100 m3/s (Effective capacity/Max. dmcharge)

P_fessdré tannel Surge tank A : Penstock . _
_’ Length 500 m E Type festfé%&??ge : ;:'::_;Number of penstock y
~Section: 5.7m - - Height : 65m . . = - '__Length S ls0m
R A _,S'f::ctl'pni 10m R  Total length 150 m B

Branch tunnel: Sectxpn : 5 7 m Lo 3.8 m

Length : — i, lntake“gapécity e n13/s';":

Power house ‘ . o S
-Type;: Half undérgfound'7 _ - "Turbine - ::'. ' Swntchyard
Nlumber'of géneratbr : lunit ~ Type : | Rrancis - ] Transformer "

Dimension; Height + 32m" | Omp‘_'t i, 08.4 MW : Voltage 230 kV:E'-:
: . X T uait:
Width & 26m - 0T T Capacnty o
Depth : 30m - Generator . i} 72.2 MVA . ‘
Output ;- 72, ZMVA ORI x__l_unit_;?‘_j ‘
R "__xlu_mt_l ol T

Tailrace tunnel  ‘Type : o

Length : - m

- Sectlon; —




' Annual generatlng energy i '2'15, 3 GWh

-' _Tabie A-4.—(5) : Zamofa No. 3 Project

: L,oc_ation'::'. B Z.ampré_,.Chlnch;pe: P Monitlily' liv'er inflow and
i ' L . generating evergy

o 'River S L --Za_mora: o -
i R T S ‘ Natural Generatmg
: Type of power plam Dam-Waterway Month inflow energy

: _-(Re‘ser_voir) o : (m3/s)' (GWh)

 nstaed capacity :  70.0MW -
‘ . - . . L T . 19' 7 17‘ 7 .

14.9 161
o1 17.7
193 72
16,2 17.8.
199 18
290 182
232 212"
. |
9

| _.Catt.:h'mén't are.a': o : . 5610 km?

o l.mual.average river. inflow . J,.7..2 m3/s
:Total Storage capamty | ;_2’41.0.:{ 100 m3
Effectwe storage capacmy 165.0x .1.06'm3
- 'Maxunum discharge :50,.:0 m3fs o

_ Total head : e o '1.90_.”0 m'
" Intake level f";. ‘ 1'”,'990.:'(}'?1'1' o

S IR TEEN S o N | ST L O T

16 18.0
T 185

- R _'_1_1'- S B U
I__Effcctwe hgad | oo 170.0m a2 9.9 179 .

ok
<

D1s‘charge level '_ '1,800. 0 m :

j—

“Total 2i5.3

F1rm power : - . ':23 1 Mw

‘ Firm energy o c 204 '? C‘Wh Not’e;. M_on_thly._cnergy. was c-al_—_
o culated in consideration
of regulating effect by -

Estlmated construction cost Us$ 146.6 x 106 3
water reservoir,

- Uml_t cost pe_r kW . : UE._~$_ 2, 094.__3/kw .
~ Unit cost pexr kWh : US$0,681/kWh

Construction period : - ~ .60 moriths -
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~ Zamora No. 3 Pi*ciject

- (Princlpal cliaracteristics and dimensions) .

Dam - L B RN o
Type i Recksit | _'ngh water Ievel 2, OOOm
' _'Low water tevel : l,960_m

Helght ~  : 140m 1o 960
' L Available _head e . 40m

Crest length : 380 m : .
;vo1ume? S oi10x106md | Elevatiéh on r.w.éarbed . 880m B

. 'Flood discharge 670 m3/s R B '_Dam crest/dam hexght & 2 71

Intake . ‘I‘ype ST 'Duxatlon capacity 38, 2 days
- Max. mtake flow: 50 m3/s_ {[:ffectwe capamty/Max dlscharge)

Tﬁhn"el L o _
P_'réfls'sdr_e tunnel - _Surgé_taﬁk Penstock
o o - o orifice S
Section:: 4.0 M - Height; 80 m o _Length S 360 i
o ' ' Section: 8 m__ e Total 1ength 360 m

Brancl@ tunnel o ' .Se:(.:_t_;on 4 0 m to 2 7 m

Length : ~ — i, Intake capacity : w3 /s

- éEffectlve storage capacity 165 106m3 L

Léhgth; 5,300m - 'j’]".ype:f;'i'fesff'i‘?ted"-' S ,:Number of penst0ck 1 S

Power house ‘ : R : i T,
Type .: Undefgfounid N Turbine = . Swntchyard "
Number of generator liuni't' = ’I‘ype BN 'Fr'anci's_ : ‘.', Transformer

Output : 73,7 MW . Voltage 230 kV

Dimension: -H_elght 40.m R

‘Width : 20m _ : _ N Capacity _

Depth__ : .35 mo Generator s 8 MVA ‘.

' Outpu_t 77. BMVAA;' S { 1 umt :
o x lanit | 7

Tailrace tunnel Type Préssuré t'urinel__
Length ¢ 100 m ' B

Section: 4,0 m




Table A-4-(6) Sabaallla Project

Lbc‘ation .. ainora,Chinchipe . ~+ Monthly river inflow and
- ' PR R © generating energy

o Rivel AR Sabanilla -
' S e - : Natural — Generatin;
: Water way: ; ' o ) : E g
Type of power plant (Run ~of - Rwex) Month  inflow energy
| ~ (m3/s)  (GWh)

Installed'capacuy.:_ . 32,0 MW ——
S | 23. 8

21,
23
23,
23,
23,
23.
23,

93,

- 2.

" 23,

o D _ 18.
Catchment area:: - . '137 ka2 o ' 12

m.

UY
- 16.
13.

15,
n
17,
14,
10,
‘Effe‘ctive head-:-.'-‘ SRR §60.0m o T2 9

Annualavelage 14_1_v§r. .i_n"f_lo.';v L 14. ! m3/s -
'i‘oia[-..éto'i;a'ge'c-':épacit'y': o .
'”'Effectwe stomge capamty- T
7‘ ':Maximum discharge - :" 60 m?/s | _:

.:':Totalhead' R 700.0m -

- N N I T

Intake level j_ O L740.0m

—
o

1scharge level . L, 040 0 m

._..
—
TN N R e o e 0 W - o

T O ® ® O ke O @

o

_E:Annual generatmg energ-y _.2?9. 9 GWh | - Tdta‘l_ : 279,

Flrm power s 3T MW T

' Note: Monthly energy was cal-

' culated in consideration

" .of regutating effect by
water reservoir,

Firmenergy: . 277.7 GWh
Eétiméted-cd_ns_tru'ct_i_on-c_ost s US$ 26,5 x 106 _'
~ Unit cost pex kW : US$ 828.1/kW
3 © Unit cost per-kWh'ﬁ U.S'$O-.0'9_5/kw'hi :

‘Construction periad : . 36 months

| CAT2S



Sabaniila -Pi'oj.'ec_:t

.(Principal characteristics and dimensions).-

'bam o )
'1YPG- T L
[—Ieight S
' :_C_rest length ¢ =
* Volume -

' Fibo_d dischérge Uo—

Intake Type

Max mtake flow

" Ozms./s' B

Htgh water level S

Low water level '_ -

‘Avallable head -
.Eie(fatloﬁ on flverbed SR
""Dam crest/dam helght —-

. Effective storage capac:ty

'Duration capaclty B
(Effective capac1ty/Max dlscharge)._ o

Tunnel
| Noﬁ¥PreSSlnfe tunnel -
~ Length : 5 000 m- '.Tg'r‘pe ':
_S'ectibn 3, 10 m :l-:{ei:éht‘:.

- . Section:

B_rénc.h'.tunnei

Length : —

' '_S.u:gé téﬁk; ‘

'- I.htak'e‘ca_pac.irty -

Penstock _

'i Numbcr of penstock

1, 850m j-'
1,850 m

: Lémto L.Om

.-*Length
Tol_:al-gltlangth :

~Section

Power house - _ .
Type : Half ut;_d'ergrouhd '-T_L_a'r_bi'ne N ' Smtchyard
Number of genetator‘ : 1unit . ‘T‘ype : P(;lt'o_n o ‘Iranstormer :
Dimension : Height: 25 m  Otput: 337 MW 4 - Voltage : 230 kv-' o
- Ceh . oo % L it - N
Width 15 m - 0 Capacity
- Depth : 30 m Generator - | o 35, 6 MVA ]
Qutput ; 35,6 MVA | x1 ,unlt B
. "% 1 uhit " .

Tailrace tunnel  Type ¢ —.

Length ; -

Section : -

A-T73
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(2 Guayllabarnba Hydroe1eet'ric' Project 2

. This project would bc for construction of power statious on the midstream
part of the Rio Guayl'labamba located 50 km norl,hwest of: Qurto, Pichincha Province. R

‘ It will be opumum for this river to be developed in three steps uti lizmg the
-:head of 880 mi (L. 1,550m to 670m) - from the conflience of the Rio Guayllabamba -
mainstream and the tributary Rio Perlabi to the Rio Intag. In this case, It will:-be '
. posslble to devolop No. 1 Power Plant, ‘420 MW, No, 2 Power Plant, 100 MW and -
No.3 Power Plant 220 MW m order frorn the. upstream side for a total of 740 MW

o 'Ihe pa rticulars of thc prOJect are as 1nd1catcd in Fables A 4 (7) Lo "
A 4 (10) : _ L o

, The No, 1 power statlon fa rthest upstream in the thr ee- Stepped development
would have a dam of 185 m," a main tunnel of 7.4 km, prov1ding a head of 565 m and -
making possible generatiorr of 420 MW with maximum discharge of 100 m3/sec. The

. effective storage capacity’ provrded by the dam would be 149'x 106 m3 making possible A

“annual energy productioir of 1, 883.5 GWh, Constructron funds requrred for the pro-~ R
ject would be 338 US" mrlllon dollar's amounting to a unit cost of 804, 8 US dollals per T

kW, 0. 178 U& dollars pex kWh and cncrgy cost of 22 0 mrlls/kWh : S

_ “This is a. la rge—scale, moreover highly cconomical pro;ect which can be
_ .'developed in the northem part of Ecuador, and bemg close to the load center: of

© . Quito, it is looked forwa rd to belng developed at an early date s1milar1y to Paute

Hydroelectric Project ' . . ; . .

The No 2 power statron would use water drscha rged from the No.l power R
"statlon and obtammg a head of 130 m- conductmg thig water with a tunnel of 4,1 km e
it w111 be posslble for power generauon of 100 er - S

The: No.3 power statiou would consist of constructing a-dam of 140 m im-
mediately downstream of the junction of the mainstream and the Rio Alambi anda
powerhouse immediately (Iownstream ‘of the d'lm to provide a maximum diechargc L
of 240 m /sec for a power station of maximum outpul: of 220 MW, The annuai
energy production of this No. 3 power station woud! be 889, 4 GWh while the COnstrUc- L
tion cost would be 184 US mrllion dollars, The unit costs would be:836, 4 US doliars S
per kW and 0, 207 US dollars per kWh and the energy cost is 24, 8 mills /kWh '

There will be 740 MW of ele_c_t_ric power wbi_ch ca_r_r be ob_tained f_rom ,rhes‘e_* o
three sites, the required construction cost will be 582 US million dollars, and the .
energy production will be 3,204, 5 GWh,  The overall generating cost would be 786 S L
US dollars per kW and 0. 182 US dollars per kWh and the energy cost will be 21, 8- o
mills /kKWh, provrded that the annual rate of powor station is 12 % of the construction cost'._'
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Table A-4-(8) Guayllabamba No, | Project

‘Location : ' o 'Pichin.c_ha, Iinbabura ' :Mo"nthly river inf_!ow and s
S E 7 - generating energy "

River: . . Guayllabamba e

S Co e e Natural . Generating o
Type of power plant :  Dam-Waterway - Month ~_inflow ~ emergy . - . -
o o ' (Reservoif)_]-j o o :._jﬁf(m3/$) L (@WRY
Installed capacity : - 420.0MW- - : ST

L

lext
761
1929
898
Cns
a2 547
" é,ll_ 9 | 1280 o
CaLs a9
54,6 'f":;:"”'lsr()'.i(,“ij o
G2 ass o uso

A
61
62
6.
57,

Catchment area : ) B "4_,'2'95."0_ kmZ
"Annual storage capacity ;. 49.5m3/s o
- Total 'st'ofca:gé capacity : :2_"1_4,'0_}( 105.1113 N

Effet:ti{:ez storage capacity @~ 149.0x 100 m3 - §

SRR S - R N )

. " Maxi_m_um;(lis_chzirgé c100.0 1’113/'3"

R Ny S R W

. l'ﬁtak_e levé{__: . 1,535.%0 m -

e

Discharge level : - 970 OIm

o
- —

Eft‘e'c'ti'vfﬁ lleé(l - 1520.0'm

_An_nua_l géneratiug energy : | 11,883_'.'5'G.Wh'
Firm power : 163, 8 MW
Rirm energy 1,435.0 GWh

ot LS

" Note: MonthlyenelgyWas(;al_
~." culated in consideration .
. of regulating effect by © -

Estimated construction cost : US$338.0 x 100 O AEEY ; .
. : water _rf_ase__rvmrr _

Unit cost per kW : ' U'S$' 804, 8/kW o
Unit cost per kWh : - 0.179/kWh .

Construction period : © 72 months

ABL



| Guayllabamba No. 1 Project

: (Principal charactéristlcs and dimensions)

. Type S Rockfill High water level ; 1,550 m
o B . Low water.level_ : L, 500m

-Heig‘_ht":-'b" ;183 m R
' Available head :  50m

“Crest length : 420m
volume : : 12 )1:_"106 m3 | Rlevation on viverbed : 1,380 m

 Flood discharge : 5,200 m3/s | Dam crest/dam height = 420/185 = 2,27

e Effective storagé'_capaéity: .149x106n13.f
'_Im?k:? Type .| Duration ecapacity - 17. 2 days - o
- Max, intake flow -100:m3/s: ’ (Bffective capacity/Max. discharge) = -

Tonnel

‘Préssure tunnel . Surge tank - . penstock
' Length :°7,500 m.  ‘Type 'restficzed~:-'_ Number of penstock :
. S e ‘ .. corifice - . I
Section: 5.0m Height: 105m = upper part Z
A _ - - _ _ ~ lower part 4
N T , | __Segtlo_n: 10 m  “Length  : 800m
“Branch tunnel T | Total length : 1,720'm
- Length: ' = Intake cépacity R ‘ Section : 3.5mtol.8m
Power house ‘ _
Type : Underground - Turbine - Switchyard
_ VNuﬁil_)e_r‘ of _gen_era_t_or' : 4 units Type : Pelton. 'I‘ransfo_rmei-
| - Dimenslon ; Height ; 43 m . Output AL MW ) Voltage : 230 kV
S : ; : x 4 units
Lo Width + 24.m g - Capacity :
i Depth ;: 9_2.m.. : Generatqr _ | 117 KVA
Output ; 117 MVA * 4 units
X 4 units

i Tailrace tunnel. - Type - Pressure tunnel

Length 190 m

~Section: 5.0m

. A-82



- Table A-4-(9) .Gu_eyllabami_ja No. 2 Project .

" Laocation : Plc_hmch'a, Imbabura -

River . - G’uayuaba:m'ba: E

Waterway
(Run ~of = Rlver)

100 0 MW .

:;'_Type of pow01 plantu_
& lnstalled capacity
Catcliment _area_ ;o
Annual avefage river ihfl_ow:';
_ 1_‘Qt§{1:qverage capacity ;| e
::_E.Effec-ti’v_e 's'to,rég?'c'a_péc‘i_’ty?.;._ c '; B
: :Ma.x.i.r_nur.ﬁ .c.ii.seherge o
i 130.0 m._' ‘

“Total head ; = - |
: ' Vf_'_970._0-m‘ '

" Intake level _

© Discharge level ;.

| Effectfﬁe.heaa :

Annuat generating energy
Firm power : 38. 9 MW

_F_E rm energy_ :

Estimated construction eost. US$60.0x 106 '

 US$600. 0/kW
 US$0.139/kWh

Unit cost per kW :
"Unit cost per kWh

Construction period

a8

Monthly river inflow and
generatmg energy e

Natulal Generati ﬁg

7 Month mflow ‘ energy___
(m /s) (CWh)

. 4,295. 0 kmgzr '

| 49.5 m3/s -

- 100 0 m3/s

B40:0m.
SREOme g s,
- 43L.6GWh |

372 )
407
Db L

; '.47_.‘
6l
- 62,
e,
| 57,
4,

N I T~ NS MR SO Y :'
PR N B e & e

4 31,
4L
54,

w0
34,6

— e
L T

9

2

7

0 .

o4

29,0

6

5

Cotalt Lo ';431.*6.-[-;5. -

340, 9 GWh'_ .-

48 ".rin'ont:hs. -

Note Monthly energy was cal-. :
culated in conslderatxon
of regulatmg effect by .
water reservmr : :

a9
Coss2

a7
Cse o aLe



- Gu’ayllab'amba No. 2 Projec.t

B (Princlpal ¢haraéteristics and dimenSi'ons)

Dam - .
_"Iype IR -

: ‘Height R
Crest length e

: Vo_lume N ':: s

~ Tlood d'is_c'hai‘ge' o

‘High water level ;
- Low water level :

Available head

R lntake _' Type

' Duration capacnty

_Elevation on riverbed

Daua_cﬁest/dam height = —

Effective storage capacity : . ~

'Dimeneion Height : 43 m
- Co width 28 m
- Depth @ 50m.

- Output : 111 MVA

~ x 1 uhit

Generator

x 1 unit

Max, intake' _flow : 1_0()_ m3/s= : (Effective capacity/Max. dlscharge)
Tuimei | 7
| Pressure tunnel _ Surge tank Penstock
' o 1estricted~ L
5 Length 4{;2(_)0., m ko - TYPE :orifice Number of penstock : 1.
~ Section: 5,7m- Helght som o Length C220m
' . L Sect_io_n. Alm _ " Total length : 220 m
1 Brauch wonnel | | Sectlon .: .5. 7mto3.7 m
Length - . Intake cupac'i_ty-': -
' 'Power house
o 'lype . Half underground _ '[‘urb'iue : Switchyard
".:‘Number of generator 1 unit '_Type T Transformer
Output :

Voltage : 230 kV
Capacity : '
111 MVA
x 1 unit

Taalrace tunnel "I‘ypé o

Length o

- Sectmn.- -
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~ ‘Table A-4-(10) Guayllabamba No. 3 Project

Lobation 11 Pichincha, Imbabura - . Monthly xiver inflow and . .
L . S o - geuieratiﬁg énergy o

R_ivci'f:' e Gﬁaytlabz‘imba"_ -

‘Typé"’f?".’"’?’er.i’."é_ﬂt-: Dam L © L. Month o inflow” . energy

Natural Ge_hépatillg S

- R : (Reservoir) T R (m3/s) (@awhy ‘
" Installed capacity ;- :: 220 0 MW ’ R

o o 117.2° 6L
' Catchment arca P 6 486 (]l»:m2 Co T '157"70 L ap

—

C1ss.4 oL
1667 . 99,
i e
12204 9.
93 :.  1 ?4‘—
7S 66,
74 ss.
g6, 51
4 © 56,
127 103.4° 59,

_Annﬁ'al* average rlver 1nl’_l(_)w _:_ 11709 m3/8
Tqial s'to_lj_ége'capa_ciiy - 200 0 k'S 1()6 m3 G
Bffective storage cé’pé'g:'ity L "148 O X 106 m3 g

‘Maximum discharge s 240, Om3/8 L

R Y R N

. Totalhead : . 115, Oxn
o : fntake level : -~ [ 785, Om

e
D R

Discharge level : - ' 670.0m

IR
—
O = T N T i S

Effec.t.iv‘e"'head . o '1.1'0; Om o

T T N = R T NI A

Aunual generatmg energy 889, 4 GWh -Total o 8894 :

Firm power B '. 692MW L
I‘um energy - 606, 2GWh Nof;e Monthly enelgy was cal-

of regulating effect by

Fstimated .0 x 100 S . o
Hstimated construction cost : US$ 184 0> © water reservoir,

Unit cost per kW : US$ 836.4/kW
Umt cost pe1 kWh ¢ US$0 207/kWh

Constructlon perjod : B | 54 mouths

A-gs
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Guayllabamba No. 3 Project

(Pi'lm;ipai chara_céeristics and i_limensions)

. Dar .

5.9 m

- "A_;g()'..- o

"["ypéi; Rockfill ' High water level ; 800 m
. Heig’l{t' . 145 m Low water level : 750 m -
‘ Cfés't_ lle_ngth . 270 in | .Aval_la.blc head 50 m
Volume | : 4.8 xl()6 m3 Elévation on riverbed : 670 m
‘Flood discharge : 2,300 m3/s ~ Dam crest/dam height = 1,93
- . _ Effective storage capacity : 148 :_;'106 m_3 -
Intake . TYP e " .Duration capacity 7 days R
- Max. lntake flow 240 m3/s- . (Effective capacity/Max. discharge)
' B 'I‘unnel RE
Plessure tunnel . Surge tank Penstock
Length ; - '_'[‘y'pé: : R ' S Number of penstock : 2 1.
Secmon Lo Height : e "_Length . 320m
SectLon - .~ . Total length : 640 m
' Branch tannel Section : 5.5 m to 3. 9 m
. Length 3 100 m,’ Intake capaclty 20_;ﬁi3f_s
Power house _
Type; Underground “Turbine ‘Switchyard
Number of generaf:or B 2 umt‘; ~‘Type : Francis Transformer
Dunensmn Height 43m . Quput: 116 MW Voltage : 230 kY
e o X 2 units _
Width » 25m o o Capacity :
_Depthil_ : 68. m o G:enera.tor . 122 MVA
Output : 122 MVA X 2 units
X 2 units
“Tailrace tunnel - Type : Pre:ss_ur'e tunnel
-Lengt_;h : 480.m 2  NN ' '
~Section :
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N
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o 0 200M
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: - . : i Spilhay._
{No;1 PROJECT) bl : pithay Y1500
- 1800 S U . M : = N platitl 7 8 1500
) > : Griginal ! <
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1700 . j s - EAQD
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v -Giouling Zone
1600 p Meo” -1300
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_— == ST . | NI |
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Heodrate Tunnel L=750000.9=500 . l, Vo
L 300 ' _ ' " Courge Yank 30.00 1400
Qrigingt Ground Suiface
- 1200 ) 3 -1300
Excovation Surigee Grouwlipg tole
L vigo PROFILE OF WATERWAY GUAYLLABAMDA
{ No; 2 PROJECT) ¢ T 200m No.1_Power house
C 1206™ _QOriginal__Ground Surfoce \ e
g
%\_‘H ; r=h T e=m
— o _ , :
- 100 ) et | REPUBLIC OF ECUADOR
Surge Tonk _ cien] [PRUr0ce Tupnc)
\ 24 L= 1000 I N E G E L .
- 1000 . BBOQO __l 0=500 -
: ; GUATLLABARIBA : Heagrace Tunnel
o3 e = > No. 2 Powerhouse of N 2 Pawertwuse HYDRO — ELECTRIC
- 900 / :
i . TWL 84000
e e _Headrace Tumnel L=4,20000 0=570 R " R . POWER PROJECT

L g00 ' .- (A——-.____,/ Of\‘\%i’/o AEFY E

Yagce Tuepr - ' ' Sirge Yank 2000 IR - Fig. A 4--(8) GUAYLLABAMBA NO;1,NO; 2

ot Tutagl T i
af NO; Y Power hause "35}20?_— 2500
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| (3) Chimbo-: angor IIydroelectuc Ptoject

_ The Rio Clumbo has its fountamhead on Mt Chimborazo, flows South -

- through the Western Andes, and jomed by the tributary Rio Pangor, flows dowu ' :
through the Guayas Plain, ‘In case of utlizing this river for hydroelectrlc powet, R
there would be vatious development forms concewabie, but accordlng to the re- . -

' - sults of field investigations it w111 be appwprlate for the development form mdicated e

1n Tabie A 4 (ll) to A~ 4 (15) to be adopted : : :

- _ According to this development scheme, it wlll be pose:ble to construct four
'power Stations Namoly, with Chimbo No, 1 Power Plant, it would be posolblc fot
-generation of 61 MW through. effective water storage of 114 x 100 m3 by a.dam of .
155 ni {n the vicmity of Sah Miguel on the mainstream of the Rio Chimbo for seaeonal :
regulauon of runoff, maximum discharge of 15 m3/sec, water COnductIOn by a mam P
tunnel of 12 km and head of 540 m.: - N :

: [’angor No.2 Power Plant would use the discha; rge of Chlmbo No.1 through

. a tunnel of 4. 8 km and the water of the Rio Pangor through a tunuel of 7,1 km for '
O daxly regulation 0 2 maximum discharge of 40 m /sec, ‘and with a hcad of 328 m, e
..'generate 110 MW of powcr..._ : : - '

Chimbo No 2 Power Plant would take the dlscha rge of Pangor No 2 and
: diveit it to the Guayas Plain side by a main tunnel of 16.1 km to obtain a head of
800 m for generatlon of a, mammum 230 MW S ST

. Meanwhﬂe, PangOr No. i Power Plant would unhze the hend of 790 m up— : S
- stream of Pangor No 2 Power Pl.ant and. 1t would be possﬂale for l'? MW to be generatod._-_ .

_ co Itwill beoome p0331b1e for a tota'l of 419 MW o Jbe generated w1th these :
four powm stations and a total amount of 378, 6 US millzon dollars would be requnred

_ for this construction, Mcanwlnle, the annual energy producuon thirough these power
stations would be 1, 449, 6 GWh and the unit costs would be 903, 6 US dollars. per kW

and 0,26 US dollals per kWh, The energy cost would be 31. 32 nulls/kWh '

These power stations would be 1nferior in economy to ?amora Sabfmilla .y

“and Guayllabamba Prolects, but are at a dlstance of only 8C ki from the Toad center b

of Guayaquil, and consequently, it will be. possible to develop them in the futu re.
Regarding Pangor No.lPower Plant, although the scale is. small at 17 MW, 1t should
* be developed as supply capamty for- Riobamba. . - L

L A9
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Table A-4"(12)_' Chimbo No. 1 Project.

Locatlon : . Bolivar, Chimborago Monthly rive:é_lnﬂqw-ahd RIAES
: . . o - : LT : _Generaf,‘ing energy ' -

CRiveri . Chimbo R o
S RENR Natural Generating

- Type of power plant :  Dam-Waterway = - Month | mflow energy .
L 0 (Reservoir) (m /s)_ _(Gwhy

Installéd capacity : - 62,0 MW s

o
15
1

_Catchment are_a S 1,102.0 km 216

Annual average river inflow 7.7 m3/s 24,1

o
s
o

LR O W s O O

. .f - 25,
R X
24,
24
RN
2,
o
23,

| _thal'storage capacnty : -: : 322.03: 106 3 '
- Effective storage qép‘a‘ci!;'y SO -1‘_14.0'x _106. m_?
Méximu'm 'diécharg‘e- o 2 15.0 m3/s o

| _ Total head L i 540 0 m

R - N N N

- Intake level : ' 2,3'40,_ olmr

. ._
o

| stchar_ge_leve_l : ©1,800.0 m:-ﬁf S

-
-
e T = I — T SO B = B e

R O

CEffectivehead : - SID. Om, Ly
‘Annval gencrating energy : - 285 1 GWh

Firm_p(_)wer; : , 31 0MW . IR -

Note Monthly energy was cal~
. -culated in consideration

; _of regulating effect by -
water reservoir, =~

Firm ene'rgy- R 271. 3 GWh

Estimated onstruction cost : US$ 135 0 x 106
Unit cost per kW ! US$ 2,_1_77.4/.kw |
Unit cost per kWh: US$0.474/kWh

Construction period : 60 thonths

...=Af93:

23.8



‘Chimbo No. 1 Project

(Principal characteristics and dimensions)

Dam o : _ : | .
CTypel i Roekflll | Highwater level : 2,350 m
Height e 155 m BT | Low water level : 2,320 m
'Cr.'e:st iength , 42-:0m — | Available head - 30m.

) Volqme' Lo 9x '10_6. md Elevation on riverbed : 2,210m

'.Flc’)od _discharéé L 1,32_0 m3/S : | Dam crest/daz_h_ height: 2..71

Effective storvage capacity : 114 x 106 w3

I'-ltaké_ ' Type f R | Duration éapécity 88 days
. Max, intake f_lbw : 15 m3/s | . (Effective capacity/Max, discharge)

1 Tunnet - o
© Pressure tunnel . Surge tank Penstock |
 Length : 12,200 m.  Type .. festricted- Number of penstock ¢
o Length: 12,200m . Type orifice Tumberof penstock: 1
Section: 2:5m - - Height: 70m - Length : 1,450m
N - ~ Séction: . 5m B o “Total tength ¢ 1,450 m
| Branch tunnel Sectlon : Z5mto L5m -

Length : = - "Intake capacity : —

_Power house _ _ _
< Type @ H'a[f.g_nd_ergro'uhd E g Tufbiné - : Switchyard
‘.‘.Number .ofjg?l‘iefator. : l_;tmit . Type : Pelton ‘Transformer-

" Dimensfon : Helght ; 35m~  OQuPut: G.3MW o gg000 s 13s kv
R . - . : x 1 unit
: oooWidth o 20me . 0 Capacity :

‘L Peptll L ‘4.0_..m. - Generator | 68°9 MVA.
S ~ Ouatput 7 68,9 MVA - X 1 unit

S x 1 unit :

J—

Tailr.ace't.unﬁél “Type ;- -

~Length: -

Section: -

CA-94




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

* Location o -Bbli_vaf,- Chimborage . Monthly river inflow and
' e o generating energy

Riyer: . Ghimbo |
S : S ~ Natugal - Genelating
- Type of powex plant : Waterway o Mo_nt_ii inflow Cenergy

(Pondage) - o (m¥9 W

[ﬁ'stal[ed'gc'apaci'ty‘t oo 230.0 MW ST
_ A ; BT _56 57

- .

Caf;cljlnent area o 1,535.0 k_m_‘ - o2 as2l. 60-'2 A

LI

- 70,
71,
':'7.‘_81-
o,
59,
.. s,
27 s
omoowroosl

—

e
e
s,
R
14,

13,

. Annual .a;rér.a.ge rlve.r:lnflm.v 3 -  '

__'lotél storage capamty R i e

. :Effectwe storage capac1t§ o 1:. .'_'.
Maxlmum discharge . :.': = 400m3/5 e
.:Total head o - 8000m e
e Intake level | .:_ 1','4_0(103}-15 i

o N Oy s el B

-
=

Di_schargg Ie_ve‘l ;"j_ - 600, ‘O_mgz_;'. o

oN o el e N

-

 Bitective h‘ead-.:' S im0 om

B R I <. T ~ RE S - 1)

. Annual generatlng energy _ ?51._0_G:Wh R Tdtal'- o -751.‘._0‘_:...1 :

Firm. power: .- 69, 1 MW
_ __Birm enorgy ; S " 605, '6_(-}-Wh culated in consxderatson
- of 1egulating effect’ by

stxmat d construction cost : US$145 0x 10  water reservolr :.

Umt cost per’ kW US$ 630 4/kW
Unit cost_penk_w_h US$0 193/kWh

Construction period : o 96 months

A-95
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' Chlm:bo-No. 2 Project

(Principal characteristics and dimensjons)

‘Dam e S . . :
o Tvpe T 'C_(.:-.I'\c'r'ete gravity L l*iigh water level : 1,400 m
e oeom | lewwseriest: -m
_'érest le_ngth' 200 m - ~Available .h'ead : — m
Volume' | L1 150 x 103 3 _ Elevation on riverbed ;1,345 m
. Flood dzscharge 1 500 m3/s | pam crest/dam height : 3,33
. : — | . Effective Storage capaéity_: =
-Intake ' Ty'pe SRR |- Duration capacntY -
' Max lntake flow 40 m3{s = (Effectlve capacny/Max dnscharge)
-fTunnel , R ‘ _
Pmssure tunnel o Surge tank - _ . Penstock
Length : 16, 100 m | Tw,_e , :reStr;f-f?i(i:eﬂ -Numher of penstock |
st a7m e som el
| G  -$6?“§§Fuu6‘“' | “'Lehgﬂi $3,350m
'Branch tunnel. o S L " “Total length : 3,400 m
Length ' 3, 300m Intake capacity 1.0 m3/s Séc't’ion 1 3. 7mtol, 7 m
) Power house -
‘T‘ype | Half underground ) ’i‘_urbine. - Switchyard.
Number of generator Zunits : Type" E Peiton‘ Transformer
Dimension ; Helght : 43 m OURut: 12IMW Voltage : 230 kV
S width ¢ 24m X 2 units Capacity
‘ ADe_:pth :'_164311_1:.:_ ~ Generator | 128 I\.JIVA
Qutput ;- 128 MVA : x 2 units
X 2 units

- .fI‘ailrac_e tunnel 'Ty‘pe 1~

Leugth

. Section: -~

: pes6 :




 Table A-4-(14)  Pangor No. 1"Pro‘je(:':‘t

Location BRI Chimborago . . Monthly river mflow and
' - T generating energy s

“River= = . ~ Pangor -
- o S LT R _ _N_at_urlal_. Generating
Type of power plant ; Dam-Waterway =~~~ “Month inflow - -energy -

e ' _'(Rondage)” o mye) - (GWh)

"_lnstédlé_(} capacity': S 17 0 MW -

Catchment avea : =~ 128.7 km* L9210 7.95

 Annual average rivex 1..n'flow_‘: -l.' 8 m3/s - 19 __-51_0.'_'(_)_1'_' '
_Tota_l.'sto'ra_ige cabaciiy v 3 | 0 2x 1()6 3 e
SR I WA . 83 12,97
._'_Bfféctiiz'e' storage capacity : . 0. 0'7 X 106 3 LA L
| 99 _::3." 127
.86
42
9
.
. 89 . e

‘Maxlmum d1scharge . '_ _ : _' 2 8 m3/8 o

3 'Total hedd : S | 790 Om S
nnakemevelav_j__ 2,554,010 -

R T T R O o £

i
<o

: Discharge'lgve!'-‘-:‘; L 1,764. Om i"
Lo S ' 98

Ry
S—

o
R
7 e g Fee o pe o BSTORD DSBS

R T - SR R Y

: -.Efféctive ficad :. _ 750 0 m

;-.Annual generatmg energy 94 9 GWh

F e

38 1088
40 10063 .
ST
29

Total ."f94y33;;5.,fﬁ-if

Firm power ; 5.5 MW o
Firm energy R L - 48. 2 GWh - culated in consideration. .
of regulating effect by :

ated constr ti st : U 6 .
Latam ted const uction co ‘31524 8 x 10 . water 1escrvoir

Unit cost per. KW US$ 1 458, 8/kW -
| Unit cost per kWh @ US$ 0 261/kWh -

~ Construction period : _ '___:36 months -
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© . Pangor No. | Project -

. (Pfi_nclpal characteristics and dimensions)

Dam E .
Type . Co_ncr'et:e g’r'avity' _ . High water tevel @ 2,555 m
| Hejrght | . 35 . Low \fét_e‘r level : 2,551 m
~Crest Iength 100 m sz-ulablg..he.a‘d._. : 4m
-"Vol_ume_ S25 % 103 m3 _Elev_atioh_ on riverbed : 2,525 m
Fleod dis_éha'rge-: _130_ _m3/s o Da'm crest/dém height : 2,86

Effectwe storage capacity : 0 07 X 106 m3

1. ;ntake Type - 0.3 days

Duranon capacity

| Max intake flow f 2_._8_1%_1_1_3/5 (l_:ffec_l_lve capacity/Max. ,_dlscharge)
Tunnel _ :
| Pressme tunnel . Surge tank Penstock
' ' restrmted— _
Length :.4,40__0 LB ype B orifice :Number of penstock 1
‘Section: 2.0 m ~Height : 20 m ‘Length’ 3, 000 m
| o e Seetion: 4 m ‘Total length : 3, OOOm )
B_ré_nch tu'n_n‘él o Section : 2.0 m to 0. Hm
. Length: = m, Intake capacity : -
-APo'wér.hou'se : _
Type": Half underground Turbine Switchyard
Number of generator lumt . Type : Pelton Transformer
f Dlmensmn . Helght : 22 m Output : .1.7.9.MWT._ Voltage ; 138 kV
N A : ¥ 1 unit -
e T Width 13 m : - Capacity :
[?epth_ 25 m “Generator ‘ 18.9 MVA
Lo e Output : 18.9 MVA x 1 unit
x 1 unit
Tallrace tunnel Type : — & .
Length
Section : -




Table A-4-(13)

Location ;.

River . P_ém_gor_'- -
Dam-Waterway
{Pondage) :
110 0 MW

.‘ Type of l.a..gwer: plaﬁf -

-_I'_n.st.aUéd C.‘c‘_l.pacil# 3
Catchmerit area :

) Ann.ual avefége' riv‘ef"i;‘iﬂ_ow- : 13. .2_‘.m3/'é. |

’I_‘ot,ai sto_xi'z_n.'gé capa_r_:_ityi

. iéff_g;;tix;e storage :éépaé_ity :
- Maxir.n't_l:m.disf::_hér.ge' ._

:'_ro.tél head : |

Intake level - _1,'?48. Om '.

Dlscharge 1eveI

' Effe_ctivg_ _nead :' | :_ _324'.'0:1&1-"

. 318. 6 GWh

~Annual ge'némt‘ing energy :
28,9 MW

" Firm power ;.

- Flrm energy :

Estimated coﬁstruc’ti'ori coat'
Unit cost per kW USs$. 670 9/kW

Unit cost per: kWh_ US$ 0 232/kWh '

“Construction period : - _-48 mt_mt,hs

Pangor

Bolivar, | Ch"irhi_)_oi'ago .

Uso25km?

CL9x 106 m3
053 x 106 m3
. 40.0md/s

348.0m

o _'1', 400.0m

| 252.9 GWh

us$73.8x108

No. 2 Project

Month[y I‘IVGI lnflow and
generating enexgy '

Natural
lnﬂow :

<m3/s)

Generanng
energy

(GWh)

Month

ST
s,
1.
s,
L
s
a2
: 1L
| ST}
e

23, 66.'{ :

94

e e eyt R e '—

o
<o

1_23 40‘

f—

2148

BT A T i - SRS W

Tdtai- -

ST SO

8007
249
25,71

- 23"':99.‘. s

ooz

'3i3' 60

Note Monthly energy was call
~culated in cousideration - -

of regu!ating effect by
- water reservmr

i.:,’.s".9.:9 :



Pangor No. 2 Project

(Principal _cha'ragteri_s:tics'ahd_ dimenslons)

Dam _ : _ R
‘Type .t Concrete gravity |  High water level:: 1,750 m
' Height U sam ERRE Lo'w.wat'er_ level : 1,744 m
Crest leugth 2.5.0 m. .Availgb[‘e head 6m
Volume 130X 103 md | Elevatiou on riverbed : 1,705 m
: __Flood _dls_ch_arge_: 1,500 m3/s_' _'Dam ci‘est/dam helght ; 5.0
i . e — Effectlve storage capacuy 0,53 x 108 m3'_ '
?:‘]ntakeﬁ_':’_ ‘I‘ype.. :‘ » o ;-: S Duratnon capamty
. Max, intake flow 40 m3/s‘ (Storage capauty/Max dlscharge) :
"'.'I‘unnel B g
' Pressu1e tunnel . Su1ge tank ' - o : ‘P‘e‘nsto.ck
Length 5, 200 m. Type - restrlcte;l- . Number of penstock: 1-
0 orifice” ‘ o
- Sectlon 3:._8 m . Height : 35m ' Length - : 900 m
' e . ._'=Sé.(:l:ion:._l:1 m "~ Total length ¢ 900 m

. Branch tunnel D .-Se.cu.o_n 1 3.8mto2.4m

o Length 6,600 m, Intake capﬂcuy 5. 5md/s

Power house

_ ’I‘ype Half underground ’I‘urbihe_ Switchyarxd .
Numbe1 of gcnerator nit | ‘“Type : Francis “Transformer
- Output : 116 MW '

- Voltage : 230 kV

D:menqion Helgh_t:_.. 35 mo < 1 unit
‘ - Width ¢ 25m . b Capacity :
Depth ¢ 40'm Generator _ _ 122 MVA
" Qutput ; 122 MVA x L unit
' x 1 unit ' '

ailrat:e tunuel ~Type: -

Le ngth -

Section -

~An100
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-2 200 .
. Heodroce _ Tunpet 12 12,20000  0=250 — —
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varticol \ CHIMBO No: |
Power house
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-1.100
1.000
900
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2400 -2.400 CHIMBO No: 2 INECEL
HWL % 2,350.00 Power house
230 aso0 e300 2 \ HYORO — ELECTRIC
TVIL  €00.C0
N el POWER  PROJECT
2200 L2 200 " ~L. i — . Penstock L=3,35000 D=370~1.70
\_ 3y Origing! Ground Surfoce Origingl Ground Surface Filter CHIMBO NO;1,NO;2
r\_e,w,-mq Zone Excavotion Surface \Gmuling Hole Fig. A-4-(12)
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* APPENDIX -

A 5 KW Balance in ’lh(, Reglonal System \;
- Fig, A-5- |

: {1)

(2)

3

W

Siste_ma- Norte .

Sistema - .'Plchincha (Quito)

' Sls’l;ema_'_-
‘Sistema

Sistema - Centrc'_)—Norte;

._(5)

(6) . :"Cent:ro'-Nm ‘te

Sistema-

Sistenia .

@

‘Sistema

S

Sistema

(I0) Sistema  Sut ,.......

(.

(12)  Sistema

(13} J\Sis_temé_l | Guayf’aé.-Loé Rios

- (14) Sistema - Guayos—LdS Rios

(15) Sistema Guajos- Los. _Rjos

(16} .;'Sis'temé'_ . Cuayos-L'os‘-Ri'os

(1:7)' _S_i_s_teﬁ_;a . Guayas Los Rlos

(18) Sistema ¥ Oro.

B A A I R B
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- Demand and  Supply Availabte Capacity —

 Fig. A=65~(1) kW B
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Demand and Supply Available Capacity —=

200

300

 Fig. A-5~(2)

kW Balance in the Regional System
~ Sistemad Pichincha (Quito) -~ -

" Power Demand + Reserve |

Pc')"._'ier. .Démand _
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I00
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~ Demand and Suppfy -'Avé-ilébie Cd:pqc_ity —

Flg A 5-(3) kW Balance in the Regloncl System

Susfemd Pichincha

( Santo Domingo )

17.21

680

8.22
Ry
-/
B R IR A W 13.04
" Power Demand + Reserve i5%
© :
10.67
AVAILABLE. CAPACITY

" FROM . "INECELS
{ NATIONAL SYS.)

-------

NESELIN SYS STO

DQM!NGOj =

1979 [1980 [1981 |1982

. | ~1{. ~
sl k- -~ S L], ~
Rl ' S X e
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{1983 |1984

{1975 | 1976 |1977 1978

Year ———>
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Demand and . S_upp'!y. Availabie quccify_ _____;,.. L

Flg A 5- (4)

kW Bqlance In the Regional System
Slstema Cen’rro Norfe (thccunga)
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(6) kW Balance in the Regional System
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Hg A- 5 (?) kW Ba!cmce in the Reglonol Sysfem
S:sfema Cemro Norte (Guoranda) :

.Power_‘ Dernaind '+ Reserve 15%

6 : :lP"ow'er' Demand | I \ o £
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Demand and Supply Available Cdpa_'ci-t_:y

Flg A_ 5= (8) kW Baionce in rhe Reglonal Sysrem o
Slsfema Centro Norte (Puyo) SR

Demand + Reserve 15% i

IPower
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1 Power
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| Transfer From |
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f'j‘fFi'g‘j;'_):fX-_5~'(9 ) kW"Bdl_dn"c'e' in the 'Regio,_nc!. System
oo o Glstema Centro-—Sur.. o
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Flg A 5 (12) KW Boiance in fhe Reglonal Sys'rem E
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- Fig. A=5-(13) kW Balance in the Regional System
o " Sistemd  Guayas - Los Rios (Babahoyo)
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Fig. A~5-(14) kW Balance In the Regional System
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