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' PRERACE

The Government of Japan, in response Lo the request of the Government of -

j r'{jthe Republlc of i cuadm undertook to make a survey regaldmg a long 1ange eleetrlo"
"V-f.'power development: program ln Ecuador for the penod from 1975 to 1984 and en—
g i,1 usted the work to the Japan Internatioual Cooperation Agency. ‘ ' N
Cogni'/ant of the importance of the long 1ange eleetrlc power development
program in Ecuador and of Lhe economle 'lnd socral lmpact of. the electric power '
:f' mdustry, the ]apan [nternanonal Cooperation Agency orgam?ed a survc,y mrssron |
composed of six members headed by Mr Kokmhl Yosluzawa of }?lectrlc [’ower :
"E,'.'Development Co. > Ltd and carrred out f1eld survey ln Lcuador for a peuod of s;xty
‘ '_';days from }anuary 20 to March 20, 1975 ‘ ‘ o

'l‘hts Report lS the optlmum plan of the Long Range Elect1 ic Power Develop~ X

il ment Program for the Ten “year Perlod (1975 - 1984) whlch was formulated on -
; :exammation from an overall v1ewpomt of thc 1972 Long Range Llectrlc Power

*'jleevelopment Program prepal ed by INECLL and Lhe 1974 rewsmn thereof

I shall be extremely grateful it this Report wrll be effectwely atilized

the Repubhc of Ecuador and also serve for further promotwn of - ¢ economlc o

s relationshlp and frlendship between Fcuador and ]apan
i ‘In closing, I wrsh to take th1s opportumty to express my heartfelt gmtnude _
to the Government of the Republlc of Ecuador anc! othe1 authormes concerned for then

kmd cooperatlon and assLstance extended to the survey team

- ?Oé,t'chei‘,‘:_il9?5 E

» -.‘A A—.—.—-“-
s Shinsnku I{ogen ‘

Pr031dent :
- Japan Intematlona! Coopelatlon

Agency
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BLECTRIC POWER DEVELOPMENT COMPANY I,.’I'D. _. .
. % MARUNOUCH[ 1- cuome CH]YODA xu TOKYO we JAPAN .

 CABLE ADDRESS!
FLECYPOWER TOKYO

| TRLER: Jaimis BPOCTOK . o

- __Mr. Shinsaku Hogen, Preerdent

]apan lntornatlonal Cooperatron Agency
 LETTER OF TRANSMITTAL

_Dear Sll" Bl e

Presented herew1t11 is a report on a long range electrlc power development

program ( 1975 1984 ) for the Republic of Ecuador.. This 1eport has been prepaLed

__‘;for formulatlon of an optrmum plan for: future power expansion based on revremng

the existmg programs prepared by INECEL takrng mto account rn detail the present

looal condrtlons of pro;ected ertee. S

: 'l’he Survey MlSS]On, in order to formulate thrs program, etayed fOr freld ‘
su rveys in the Republlc of hcuador for a perrod of slxty days from January 20 to March
20, 1975 On return to ]apan, the Survey Mrssmn carrred out detailed analyses of
-data collected in the field and results of at erte mveetrgatrons, and the product has

been comprled mto tlns Report whrch 1s herewrth presented. :

_ The economrc actwrtres in the Republic of Ecuador have hecome promment

wrth full scale productron of petroleum slnce 1972 and the economy 1s showlng a re—
markable growth which is expected to be further expanded in the future In order to

give strong eupport to this economic development, lt 1s indispensable for the Republrc; _'
~of Ecuador that her electrlc power sector be expanded and enlarged and espemally, S
that large scale hydro. electr1c power projecte be developed natron wrde mtercon-'_‘
nected transmrssron line network he formed and rural electrlfrcation be acceler ated
i order to suppiy low -cost energy stably and exteneively to the country It is strong«:f:__._.-_.
1y hoped that the Long Rangc Electrrc Power Development Program wrll he implemen-; .: -

: ed based on thre Report




. Iri 'clos'ixig,”'may:"l" take this opportﬁnity to-expr‘less" my sincere gfatitude to'”the' E

o ;off1cials of the agenc1es concerned of the chubhc of Ecuador, above all of INECI‘L

e .and the concerned persons of the Japanese Embassy m Ecuadm, the relevant authori—"

: ;-ties of the ]apanese Government and the ]apan Internatlonal Cooperatlon Agency for

t:heir support and cooperation extended to us m carrying out the study, .

" October 1975 i

- Kokichi Yoshizawa, Chief

- Eéuéder Lohg~ Raﬁge [*‘lectric-
- '_Power Development Program

© Survey Missmn
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Abblematlons of the ])l mcq)al authorntles concern(,d and umts —

used in this repo1L arc as: follows

. CBPE i
BEQ 1

. EMELEC Fmpxesa Liectrica del Lcuador S A

B   _\_le1 :’~
S MWhe:
o Gwn:
kv

| MVA Y
Mz

‘MVar:

© keal/kg :
m:
: ﬁl3 v
.' m3/é- g
| ‘ klml: '
R :kmz_.:'..:-f::
. S/

- ]millq/kWh

.:'lm“t“to Fcuatoriano de Electriflcacion
' Corporacion Lstal.al Peuolela Ecuatonana

Emplesa }?kectric'x Qluto S A

: kxlowatt = 103 watl.
103 kilowatt

kllowatt hour S

;:103 kxlowaLt hom 7
: -‘“'_106 kxlowatl, hour
~ kilovolt

. ktlovolt ampere R

103 kllovolt ampere e
- Hertz (Gycles) '
) 103 klloval :."‘.

] 03 calorie pcr 103 gran{ o
;mctel . B '
Cubic meler

Cublc meter per becond

kllometer e

. ‘srluare kllometer

Sucre S

1073.Us$ per kWh BN

At hanel = 42 gallon -.159 _
| ::l US$ 300 Yen = 25 SUCIGS '
5 Sucre = 12 Yen '
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o "ci-iAP-TE R.1. INTRODUCTION

l.—i Objective of Study

Thls study was. made based on the request from the Government of the o
: Republic of Ecuador to réview the Ing-range electric power. deveopment program
of 1972 prepa red by INECLL and the 1974 revision theireof taking into accotint the
: "present situation, and to fmmulate from technical ang economic .standpoints gn. © -
" optimum plan for expanslon over a ten-year period from 1975 through 1984 of power i
generating, transmitting and transformmg facilities which w1ll constitute the frame-
‘work of electric power development of Ecuador. T I I e

o 1=2 _‘ Antocedents B

‘ The Government of Ecuador places emphasis on eleotr 1c power development? .
a8 Lhe foundation for social and economic development, ‘and has been. materializlng .
- the pro;ects in line with the. long-Trange. électric power development program: esta= -
blisked in the past, for development of large-~scale power sources, ‘const fuction of o
_‘nation-wide interconnecting transmission lines, and expedition of regional electrifi- S

- cation, . Howevér, due. to some delay in 1mplementation of those: projects and Lo’ in=
: ;creasing necessity ; for review of eléctric powei: load forecast, ‘the. Government of
the Repuhlic of Ecuados. requested the Government of Japan for tecimical cooperetion s

' regaiding a study for revrsion of the exist:mg long— 1ange power development plan to :

-match the present smlatron._- :;‘-. SR Ll e ,

: _ in response to this request, the Government of ]apan had corrfer red with
the authorities concerned on the Heuadorian side in regard to conciete methiod of i
_;proceeding with such technical cooperation, and the Government of Japan dispatched E
- a Survey Mission consiting of six experts for a period of srxty days from ]anuary 20

o to March 20 19‘75 to cariy out field surveys L HENERR R TR Ce

o 1_—'3: _ Com:ents of Study

Thc contonts of the: study made by the. Survey Missmn are as follows i

' ) Tield invesngations of expected power development projects and‘of prmci-—

_pal locations of the nation-wide interconnectmg transmission and transforming
projects covering the entire territory of Ec¢uador; surveys of the projects: presently -.,ff'-‘
under censtruction, and examinatious of present progress m the existlng long- range :?: .
program.‘_ - SO S R R : ‘

_ iy Long-range electric power load forecast bssed on infOrmation available at ;
present. B Lo : - SRR R R
i) Rcvrew of the programs in the sectors of powor generetion. _ti anSmission

_and transformmg from the viewpoint of possibility to meet the derhand forecast at, ... -
the present time, and exemiuation of an optimum plan modifying the. existing 1ong- P
range. program. B TS T o A e




o 1v)

1-‘,')”

_ Preliminary study on hydioelectric power generation projects consideung
: the lalter half of. the 19805. : ‘ : :

1 -4 ‘ Preconditions for Preparstion of Report
lhis Report was prepared based on the precondltions desc ribed below.
iy Slnce some of the powe1 generaiion projects are already under construction

or in the’ ‘process of bldding based on the long-range electric power development pro-

" gram ptepared in 1972 and revised in 1974, the original program of coriesponding

" part is respected in this report,’ leaving unchaged. However, examinations are
made of the completion times. of the power generation prOJects based on the. load
.forecasts to be made in the ptesent study. : -

n)

i 15-also respected as stated in_1):above.

A part of the nation wxde interconnectmg power transmission and trans-

' 'forming progiam, is also under way and the original piogram of corresponding part
’I‘he tlines of interconnections between the

varlous regional power systems are to be studied and. the. economically advantageous
- times of Interconnections of the regional systems with the National Interconnected

iii)

System are studied and examined

The onginal plan is to he checked by car rying out a power system analysis

“on'the National Interconnected System based on the powet demand forecast in tho y

L 'present study

o Regardmg powet demand and Supply balance, examinatioas are made severai-. al
-1y and independently in umts of regional systems ‘before’ nation wide interconnection, B

. while after nation-wide interconnection, examinations are made on the basis of the
'._National Interconnected System. o _ o

: The Mission comprises the followmg six memhers

‘C‘}Ille{

. _1;:3; ¥ l:weinbe_r -
e - supply, sys-
© . tem planning

| Generat

) O\fe‘rall i
Cocmanagement - .

Demand and

planring * ©

* Pawer trans-

mission and

-~ : planning

R Hydroelec.tr'le_

'E'cono:m'lc_
~analysls

power
planning

'Members of Survey Mission

Kokichi Yosh_izawa
Shunichf lfiracka -
. Naoye Kubo' | .

_-'Tatiao Sate

‘transforming. -

Toshihiko Ml.tsu_ta

' - Hiroyoshi _Ino_ue_ '_ :

l;!éc!ric ‘Power'

Devélopment
GCo., L. .

Japan Intec-
natlonal -
‘Cooperation

- Ageney

Forelgn

- Acthvitles

Dept, -

_ Power Sales’

Dept,

Planning &
- Design Office -

' Operation &

Maintenance

- Dept, .

Porelgn
Activities
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CHAPTER 2." CONCLUSIONS AND RECOMMENDATIONS

S 2-1 Conclusions
‘The conclusions reachied after t':l_le‘presenl: study are as described below,
2-1-1  Present Electtic Powe'r Situation

. Rlectric power in Lcuador is hemg supplied by powcn stations owned by

: elecmc power companies, electrification cooperatives and local municipalities
scattered In varilous regions of the country, and the gireater part of the generating
facilities are owned by the two largest electric power companies of EEQ and

 EMELEC.

_ " 'The present state of electric power in Ecuador in terms of such items as
' power generating facilities and energy production is described below,

Generating fa ciljitl'es

Hydro 1337 MW (30%)
e | |
© Thermal 818.6 MW (70%)
L ey
“Total  452.3 MW
R (7%
o _F.igulres. in pa renthesis indicate facilities for private use
:Ar'mual enekgy production _('es.timated) ' l., 420  GWh
Generating capac_it'y. pér capita 69.6 W
'.An'n'u.al encrgy c.'onsumptio'n pelr capita | 218,5 kWh

Eléct‘ric power—consuming population {(estimated) 2,100,000 persons
5E1ectrification pelvasion rate (csthnated) 33 4

Power transrnission, transforming and
dlstributmn loss (estimated) _ 16,5 9

=T ransmisslon Hne Iength of 13.8 kV and
higher (estimated) 1,850  km

-'2-1-2 " Load Forecast '

Loa(l fo:ecasts were made up to 1984 by the analytical method utilizing

o and studying data of INECEL, past records of demand, and other relevant informa-

- tion, “As indicated in Table 2-1, the results of the study show that maximum demand
of 299,76 MW in 1974 is forecast to grow at an annual average rate of 13% in the
"future to reach 1, 018 70 MW ten years Iater or in 1984.

_3?7



Table 2-1 1oad Forecast for Bntire Ecuador at Gencrating ind =

Max Demand : o Energy S - ner ease (%) S
| (MWV f[;" fIGWHy,}T[ﬂMWQn GWH;;];[[;

- Year -

"'€1f1974’t ' __ff;_299.§63g F'5l;;i¢ 247, 64°fL?;” af§—';;_~3n e
s s s 07 wa oo

cooms inf,537.19ﬂ1=;[]_nfrz 314, 257_"“” 15,2100

ST e0a9s L2, 597 25'77‘TEﬁnizﬁﬁyflff"?fl2;2q

agg0 j682 o 2.933-87;7{?-'--’,e*f*i:?;a' e

98n 754 63 323773 105 104

Gem o wwa awess w06 s

1983 "3"922t11_"J[V;_-i3;956;4153f53finﬁfsgl;ﬁf}i;io;i:f;ff*i?jff

10 yea'rs_ aver:a_g‘e_"f' : 130 a 133 SR

| o Figurcs from 1974 to 1980 mdlcate total demand summed up . o
by each regional system in consideratlon of mcompletlon of ;
the National Interconnected System R R

Meanwhlle, energy demand of i, 247 64 GWh in 1974 is forecast to sho\V
an annual average growth rate of: 13 3% to become 4, 366 36 GWh in 1984. IR

2:143 Demand 'md Suppiy Ba‘lance
1) Demand and Supply Balance of Independent Reglonal S‘ystems -- S

Asa lesnlt of exammatlon of the balancc between power demand and sup- "
ply capacity of power generating fac1l1ties existing, under construction, and being
pmJected within ench of nine independent 1egional systems e.hot!.ages of supply




capacity will be produced before intet connection with the National System in the
- three reglonal systems described below, the deficits being as mdicated in Table:

‘: 22.__

'Iable 2 2 Defrcit of Power in Independent Power System (MW)

| :3-5:".3""’..‘“” SRR 1_9751 r '-'1975' e 19'78_ ‘ 19%9 _1980" 1981

 Centro-Noxte . 340 695
' Latacunga BRI L, 49 o 2,17
7 Ambato 068113

- Riehamba. N7 286
Pago T 000 ¢ 019

Camswrs LT T 43
o eu_jayas-tés:"nios LT - X ['; 15.04° - 0.64
Gn'a'yat[uil Duran o R | ; 321 o

CMllageo oL U 398 LT
CSamtaBlena” b e a6

N Accordmgly, 1t will be necessa ty to supplement the shortages n electrlc .
. ‘power in'these three reglonal systems. " In carrymg out supplementation, transfer
0 of diesel power’ plants Presently possessed in the. reglonal systems was first :

RN adopted in this repoxt, with new diesel facilitles to be 1nstalled where such transfer

o .j"cannot be made..
1) Centro~Norte"'5ystem

It is necessary for the following to be carrled out as soon as practi- -
5 cable S ,

. For Latacunga District, transfer of one 2 18 MW dlesel generator a
_For Rlobamba District, transfer of two 0.3 MW diesel generators
R _For Puyo Drsttict, transfer of « one (} 3 MW d1ese1 generator

: It was adopted that the above 2 18 Mw unit would come from among
.the f1ve unite of 2 18 MW diesel generator presently owned by EEQ. '

S2 ):J.“Sur System '

| For the Sur System, it w111 be necessary to add one few unit of 5.0
RS 'MW dlesel generator by the end of 1978




_'3.)‘_' Guayas~Los Rios System

“In this power System it wiii be necessary o add one new 21,5 MW

“gas turbine for the. Guayaquil “Puran and Mllagro Districte by the end

of 1976, For the Santa Blena District, therels a necessity for one o
+ 2,18 MW dlesel gencrator, (o be transferred also by thie end of = Lo
__'1976 from the EEQ oWIied 2:18" MW units mentioned in" 1 ) above. ;gff S

| (2). H: Demand and Supply Balance of Nationel Interconnected System

. The vauous regionai systems w;il become interconnected succeseiveiy

from 1977 and after in accordance with the National interconnecting Power Trensmis-_ o

. -sion'and 'I‘ransforming Program, but raptd increasc in demand will still necessitate '
- development of new power sources Wthh are described ln the foliowing paragraph

"214

| 2-144. | Projects Constitutlng Long- Range Liectric Power Development Program -
' ( '1)‘ Power Generation PrOJects for Nat1onal Intertonnected System

: lt wxll be necessary to complete new power development projeets amounting
o to a total of. 745 2 MW- by the end of 1984, in-order to meet with increases in’ power PR
‘demand, and the sahent features and ¢ommissioning dates of those: projects are as
-+ indicatéd in Table 2-3, ‘The dlifelenee between the [NLCILL Plan revrsed in 1974
-~ and this plan is. descrlbed below 5 : ST M e
Tabie 2-3 Power Pro_tects to be Developed in R
lnterconnected National System up to 1983

Reviged plan INBCBL (] plan m 1974

. Proiccts. . bythe Mlssion . .
Tcapacity . Datcof . Capacity - .‘Da_te of i
MWy, eo’miss_loning S (MW). C comissioning
Hydro )
Pisayambo g7 e, wT 0.2 Chug 1936
. Taute in st stage” - i R S o ‘ R
©UUNeJY, Zumids . €200 jam, (981 20000 -.'Ja'n, el
CNe Bunit o W0 .0 Aug, 198z o oo i
S AT & 19 J00 L ]an. 1931'--
Nooduniy oo .o M0Q 'Aug. 1933 S
oMo Senit 00 Rug, 198400
! .l"l,lermal S
Notth thermal % 30 : '-Mer, '.19‘77: '30 ‘ Ang. 197'_5'
Guayadguil - o 73 o ,Apr, 1978 80 jan,. | 97‘7 Lol
. {1st stage) . Co : r AR ST
“Guayaguil | 73 A, 19780 w1978
{2nad stage) o ol S
Fotal ME2 o 5992

Note 1 * Under construction. or'bldding;



- First, in the INECE‘L Plan revrsed in 1974, the period covered by the plan
15 1974 through 1983 and the No. 5 unit of the Paute Hydro Project in the first stage

1s excluded, commisioning of which 1s scheduled in 1984, Meanwhile the present ptan

‘covers, the perlod fromy 1975 through 1984 and the above unit is included accordingly.

B ﬁ -Secondly, the installed capacity of the: Rirst and Second Stages of Guayaquil Thermal

~Power’ Project is modified i this plan from 50 MW.x 2 uaits proposed in INECFL plan
‘ to 73 MW x 2 units actually being 1nvited for bid _ o

Tk Thirdly, the dates of commissionmg of the pr ojoct in the INECEL plan
- wetre reviewed based on the progress of construction work and the: results of our
load forecast._ ‘ '

S (2 _‘ National Interconnecting Power ‘I‘ransmission and Transformlng Program

The national mterconnectlng transmissron lines are pro;ected for trans— ‘

o _-mission of e‘lectric power .generated from la rge-scale power sources such as

Pisayambo Hydro, Paute Hydro and Guayaquil Thermal Power Projects to the nine _

reglonal systems scattered around the country, and will comprise 230 kV' transmissron -

.. lines of 685 km long and 138 kV transmrssron line of ¥ 015 kin long wrth the respeotrve- .
. -appurtenant 3ubstatlon facihties. e - : R

P The particula rs of the project and required compleuon date thereof are as
S given in ‘Iable z 4, . : : L

| Table 204 ttlterconneotihg ’__I‘:rsnsmtission Lide

T eltxv) o Lengiho L © Date ol .

: i.s.‘"lslerﬁ‘g B _. : xeircuits - ) commisstoning -
: "Qu-;_.;f}s's_o-u;ies R ETE R 330 S e, 1978
o :.Péls.cns!os-.f:'au.te | Lo 230x_é'; 200 o Dec‘ l9”r‘9
h .".I.\«iu.ag‘ro-l’_ao-l,e. _- o 1 .::230 x.ll. T .155 .o . N ]llhe, 1985
* poxte - '.l.;'BBx.l. ‘: S b 197
o ‘cgm_-ﬁsrs_-’ T '“‘.‘._: - Dee, 1976 -
; .J_(llent:ro-sor_; : S .-_'.135,;_1 ' R - De(}{ 1979
o s.,.- RIRRE ST _mar l_.‘. » 150 ‘. _mc,:m_o_'
ssnjé;aidés - . . . ras xi 170 _ Dee, 1980 _
' :_' u_;gam'..*- U _ j" ‘138_xl-. om0 Dec 1978
_ slo;-q_':i : S '¢'I:r3:s'x‘:" ._ 3 s :'_'Dec.'.i93.0
.P:asc.;uale.s-tsua}’:aqtﬂl © 138 x 2 .' ' .l6 © . bDec, 1976
Poscusles-Sta Blens .. 138x 1. 120 - Dec, 197
‘Mitsgro-fababoyo 181 - 40 Dec 197




B (.3) | chional Electrlfication Progiam

'Ihls program consists of development of powcr generating, transmittmg

- and: transformlng facillties, and power. distribution facilities which must. be cxpanded o

inside the reglonal sysl.ems in Lhe commg l,en years by elechLc power companies or '
_electrlfication coopelatives, S PR - , TR ‘

" As stated in the reaults of the present study of (lemand and supply balancee,fc“

: _._development of the power generating. facﬂities totaling 208 12 MW in capacity, is - . .jj'

required in the reglonal systems before interconnection with National Power System.{_'.-"". :
- Of this amount, 181,62 MW are. already under construction or ate being prepared . .
for construction, and it wiu be necossa ry to additioually develop the remaining 20, 5 ;f o

i (4) Installed Capacity in 1984
thn f.he power genciation projects doscribed in (l), (2) and (3) above are. e
o developed in the coming ten years, ‘the generating fecrlltres in 1984 will reach a total-;i-:

'of 1 309 59 MW in capacrty ’I‘he breakdown is as shown m Table 2= 5,

Table 2 5 I“St"‘ned CaPaCitY of Generatrng Faciltties R
S - in 1934 .

L ;"-'r_:ry_qf;)jr j- CThermal C T

 Bxisting facilities - LIB7L 31859
- at the e“na o_[_‘19'74"- S R R S

- l?acrlrtres to be reured

Facrlrues owned by :w e 6 45 e —69 '65 o i"-"_:‘._,:jéf 10 - :
autorrmmes _ A L TR e g
- Old facuiues S eS6 L T Ce19.98

-Féc'rl"i:t:ier:s_ to beremamed(A) ‘. 122&0 BT 23417 o ,.356, 97 il

_[‘acrlrties to be. developed Y LTS i o i
: ,"!NECLL o 569,200 ..1'76.:0'0""__1 _74_5.,520:""gj.;':.._.‘-~:
. ”Prwate compé_niee_' SRR '.15".__1_0 3 .51_‘93_._.'.0'2 208 12 Ept

Subtotal gy . - 84,30 369,02 958,32

Total (A +B) . 706,40 - - 603,19 - * 1,309.59




2 «'_1‘45 : Invesl,ment chuired

S Thc mvestment costs required for materlalization of this long-range ..

. oelectric power developmem prograim which comprises power generation projects
73‘includlng Papte hydro electric power. development project and the National Inter-
. 'connecting Power Transmlssion ‘and ’I‘ransformmg Progr am, are as indicated in

‘Z-Table26 ‘ : R N . . -

Table 2-6 ‘Invesl;rr)(;an't Cd_sf.fo_r Nat[onsl'Entercbnner@ied System

poolems o qobusgy  obusyy - odusy)

' Generating projects . . 34LIS 14195 . 483,10
 National intevcornection facilities - 139,23 86,17 175,40

. Project tobe developed . .o oe

_su_b‘ratér'fj _‘.‘ 51896 0 23n82 7SLT8

_i_-:.Regnonal systern electrrficatron o " 51, '5-2‘ L : 1'22-03 _ 7360
program S S . UG : _

'-:rnve,_s'c'igaricn_a_ndpt_hefs_(:“._f- C 1439 42061 S7.00

Total - S584,87 . 29751 882,38

I_\_lotc_er E.C. Foretgn Currency
' | L.'C._ Local Currency

S As shown m the above table, of the constructlon cost of 751 780 'housand

e 'doliars not includlng the. requrred funds for the regronal electrification program,

- 'the amount which INECEL must procure from outside {8 426,3 million dollars, and

- " excepting the loans already committed the funds to be newly fmanced amount to 305, 1
fmilhoH dollars. REA . C :

' 2- 1_-6__ : Incom'e a‘nd"Bxpéﬁd-ituré; Baiari'c:e o'f'j'Pr'o.ject

. On determimng the energy cost for the service lives of the natmn -wide’
”interconnectlng power transmission and transforming facilitxes and the power genera-
. tion'pr ojects to be. constructed during the ten years period from 1975 through 1984,

o "1t will be 30 5 mrlls/kWh at. termmal substation outlets of 138 kV systems




N Calculatlng the income and expenditule balance of the entire pl’OJCCt by

. applying thils enexgy cost to sales price of power, the-cumulative deficit up to 1984

R will réach 64,390 thousand dollars. -In ‘order to make this deficit for the ten yeats
to be zero, the above sales prlce w0uld become 36 l nulls/kWh .

Consequently, in case of application oi 30 5mllls/kWh it is desirable to
o) Secure more’ long term and low inteiest construction funds lor some reduction of
the deficit., : R y . TR . g . t -

2-1 _ 7 Fvaluation of Long- Range Flectlic Power Development Program

_ - Thc result of a. review of the Long Range Electuc Powei Development Pro~- R
gram, reveals-thai construction of Paute Project -and nation- -wide lnteiconnecting trans- g
- mission and substation facilities are of greatest importance, judged from the aspect.
of long-range balance of démand and supply. Also, from the economlcal standpoint,
__compared with a case of congtructing heavy oil burning thermal power plants at. R
Banto Doming in- the north and Guayaquil in the south to supply power indiv1clually to i
o the respective service area, 1mplementat10n of the former projects is superlor and in oy
L the next twenty~f1ve years approxlmately 150 m1llion dollars will he Saved L

L 2 8 System Analysis
’l he results of system analyses by digital computer of the power generatlon

o acilities and the National Interconnecting Transmission and. Fransforming Program R
of the long range electric power development program are as described below. e

' 1) The voltage step up transformers for Paute Hydroelectrlc Power Station are
‘to be of two- stage step- up type in the plans of INECEL, but sihce: the greater part-of -
' Eelectrlc power generated from Paute Power Station will be supplied to 230.kV. svstems i
direct step-up to 230 kv would be approprlate This direct step-up is advantageous
also from the aspect of trallslent stability of the power system. B RTINS

_ 11) _' Regarding the 230 kV transmission line between Paute and Milagro, it will
be necessary to extend another citcuit from the standpoint of transient stabthty in =
1983 when the output of Paute Power Station wﬂl become 400 MW., Do

: m) The capacity of Pascuales Suhstatlon of 450 MVA is excesswe judging from
~ the aspects of demand and’ supply balance: and system- stab1hty, and it is Judged that .
- one half of that originally planned by lNECEL, or 225 MVA vvill be adequate. LT

‘;2_-1-9 Projects in and after 1985

As a result of priority studles of power generation prOJects after completion
“of Paute Project in the period from 1985 to 1990, the power sources should be sought
in the northern part of the National Inter connected Systent in, consideration of the o ‘f_:_ .
distribution of power demand.. The pr ojects and their order of development are as"
follows ! e | s SR - : :

1. Santo Dorningo Tlie'rnial'-l’owet Proj'ect (300 MW) o

RS L




2 ’1‘0achi Hydloelcctric Power Project (First Stage, 225 MW)
| 3 Guayllabamba No. l llydroolectrlc Power Project (Flrst St'\ge, 210 MW)
- E'27'2: Recommendatrons B | |

In implementation by INEC‘I* 1, of the ],ong Range Flectric Power Devclopment-_‘- :
.‘_:.Program for the ten yeat. period from 1975 through 1984 it 18 recommended that due

R attentlon wrll bo paid to the matters descrtbed below

i ) It is necessary Ior the major projects of the Long- Range Flectrlc Power L )
: Development Program described herein which are Pisayambo Project, Paute Project, _
and the First.and Second Stages of Guayaquil Therrnal Project to be completed without

-fall by the dates of commissioning indicated in Table 2-3, L :

: ‘ In partlculal, power shortages w1ll occu in the reglonal systems, should the o
L start up of Paute Project be delayed ' R

: ii) In consideralion of petiod required for procutement procedu re, manufacture,

~and installation works, the additional power generatIOn facilities for coping with the -

. ghortage in supply capqcity which may occur-in 1976 and 1977 in the Milagro: Dist rict
i of the Guayas Loe RIOS System should be arranged as 500N as practtcable.- S

For the shortage in 3upply capamty in: the Centro Norte System, transferable

‘e ‘.‘_'generating cquipmert in systems having su rplue of generating capacity: should be trans-

ferréd-at an‘carly date, . This will result in effective utilization of facilities available, -

s "xn the. country, and to réalize this, the mutual cooperation of the various electric

“ power companies under the guu!ance oI INECEL wrll be required. '

ili) | The Natlonal Interconnectlng Transmission Lmes should be constructed as

8 ;; __indicated 1n Table 2 4 for t1e up with the respective regronal syetems.

. In pa rticular the extension of one crrcurt of 230 kV between Paute and M1-
j"lagro is’ absolutely necessary from.the stadpoints of system stability and rehabihty

If this extension were not realized, there would be a danger which will lead to com-.

plete: stoppage ‘of power ‘when a fault should. occitr. in the: transmission line between
- Paute and Guayaquil, the function-as a trunk tranSmission line would be lost, and the _
: _intent of this Program to improve: reliability and economy of the power system and -

e 'to arm at effwient eyetem operatlon would be frustrated.

' ln additlon step-up transfo;mers to be mstalled at Paute Hydroelectric

i _Power Statlon, should be modified for direct step-up to 230 kV, while the capacity of

- tié transformers at Pascuoales Substatlon should be reduced to 225 MVA in considera-
,'tion of the troublesome work of raieing funds. RS = :

1v) 'f The greatest factor govcrning successful rmplementatron of the Long-Range
y }_Flectric Power Development Program is procurement of construction funds, Particu-
L lary, regarding portion of funds which are expected to be raised from the proceed
S of foreign loans, explanatrons should be made to the domestic agencies concerned,

-



while su rvcys and prepa rations necessary for introducuon of funds frorn the outside '_ S
should be actively carried out in step wrth timing oi development. L o

" v) o INECEL will be required to develop 745 2 MW of hydroelectiic and thetmal
- power generation pro;ects and construct as much as nation ~wide mterconuecting power] ;'
~ trahsmission and transformlng facilities of 1,700 km and'1, 185 MVA In-a ten+ year. .

_ period from 1975, and simulianeously it, must-bear the responmbihty of operating; - . ‘

- malntaining and admimstratmg these facilities. . Foy this purpose, INECE L -should -
CLosequre operating and maintainance personnel for the facilities including adminlstiation .
o -personncl whose (raining | should be intensified so that they may . be fully capable of
economical operation of the Nationai Interconnected System. : : .

vi) Forecastmg of electiic power demand in general is the basw for fotmulation .
- of electric power development plans and power transmission: and transformmg plans '
and in order to.at improve yualitative and quantltative accuracy of the forecast data
: should be collected and sorted aking the. followmg points into cons1derat10n

. a) :' 'FOr residential demand, the state of spread of electric home apphances
by type should be. investigated along with the state of use of these ap-
'plzances. A LN e LA

- _li ) -For commercral demand concrete details of electric powe1 consummg
equrpment pecuhar to commei cial sector should.b 1nvest1gated S

L B _c‘_ )y " 1 For mdustrlal demand, bes1des carrying out investigations of the actuai -*-"
'  states of energy consumption per. product in ordet: that the consumption

“¢trend and production quantity can be. cor related- by category of industry,

the aspect of increasing efficiencies of production facilities; namely, R
© factors for lowermg energy consumption per produet should be mvesf S
ugated and gtasped.- 7 R Y B e

da) . Regardlng location, seale and pioduction pifms of new mdustries, .tho- -
" rough studies: should be made of projects which would be related to
“electric power demand, ir respective of whether the projects are
drawn up or planned by the government or private iirms through direct
surveys by questionnaires‘ “In particular;’ thOrough ‘surveys and stu-.
dles should be made of the possibilities for development in the highly

- power - consuming industrial sectors, including pettoehemical mdustry ;

e) 'Investrgation and su rvev shouid he made for collection of basic data on :
©ova rious econOmic indices which are 1elated to electric power demand e

f) In sortmg and studying of the above data, efforts should also be made
' -_regarding concrete measures foi reduction in loss: rates and improve—
ment of equipment plant factor from the standpomt of efilcient opera- o
tion of electrlc power faciltties. . S e

g) INECEL should proceed with studies on Santo Dommgo Ihermal Project _:‘ ' 5
' (300 MW ), Toacln Pioject (Fust Stage, 225 MW) and Guayllabamba R

[T EE




' “No 1 Project (Firbt Stage, 210 MW) as power genelatlon promcta
1o be materialized in and after 1985, Furthermore, besides these
v _large scale prO]ects, it is recomniended that studies also be made .
. for medium- ~scale hydro projects {50 to 100 MW) in cons1dcration K

cof construcuon periods and fmancml requnements. ‘ T
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" CHAPTER 3. GENERAL PRESENT SITUATION IN ECUADOR

3-1. Socio-Economic Environment
3-1-1 Geographical'Conditions and Population

- Ecuador is"sitt}ated _in the northwestein part of the South American con-
tinent, on the equator, bounded by Colombia on the north and by Peru on the east and
- south and faces the Pacific Ocean on the west. The arca Is 270, 670 km2,

By her geographical features, Ecuador may be divided into three zones,
These are i) the plain aréa (Costa) bordering the Pacific Ocean, ii) the platean
arca (Sierra} belonglng to the Andes Mountain Range yuniting notth-south through
thé central part of the country, and iii) the Amazon River Basin area (Oriente) in
the eastern part of the country. ' '

1) Costa

This is a plain facing the Pacific Ocean and is covered with tropical forests
*_and pampas. The Guayas Plain is the largest in this zone and it comprises marshy
land. On the other hand, the vicinities of Manta and Salinas along the coastline are

dryareas. There are 3,090,000 people (48.8% of the total population) living in this
zZone where there are the cities of Guayaquil, Manta, Machala, Portoviejo, Esme-
“raldas and so forth, and the roads connecting these cities have sufficient width,
paved in the greater part. = - o ' '

i) Sierra (Central Andean Plateau)

~ The Andes Mountain Range which runs north-south through the middle part
~of Bcuador comprises two parallel co rdilleras on the east and west between which
there lie basin-like plateaus of elevation of 2, 500m to 2,800m. These plateaus
“are a habitable’ region of temperate or subtropical climate where cities such as
Ibarra, Quito, Ambato, Riobamba, Cuenca and 1,oja have developed and the popu-
lation of the region is 3,200,000 (47.5% of the total population ). The Andean cordil-
" leras have high peaks of 5,000 m to 6,000 m class with perpetual snow such as Mt,
_Cotopaxi and Mt. Chimborazo,

| iii). . Oriente {(Rastern Amazonian Region)

: The Oriente consists of the skirts widely extending to the east of the Andes
- Mountain Range, is made up of hilly or plain areas comprising sources of the Ama-
zon River, and occupies approximately one third of the area of Ecunador. The
entire area of this region is thickly covered with tropical forests and has until
recently been left undeveloped, '

‘How_e'_v_er, the region has attracted attention due to the discovery of petro-

leum in recent years, and the construction of roads accompanying the exploitation
of petroleum, has progressed, with the expectations of the regional development,

-l



| _ ’I‘he inhabitants of this 1egion are almost all indigenous people and the population is '_ -
';_“only 200 000 : o Sl :

According to the results of a national census taken in ]une 1974 l;he total

R population of Becuador is approximately 6,500,000, The, population growth rate is-

3.4 %, the density {s 24 per km2 ( but 3? per I<m2 excluding the sparsely populated
';Amazonian region) - R : IR : o

: Thc dxstributions of population by province and by principal cities are as . Y
i lndicated in ‘I‘able 3- l and Table 3 -2 ' ; : , T :

'I‘able 3- 1 Population by Provmce"* T
S Uni: Pé;_éon L

Provinces'___'-?w". o {jMascﬁl{nc_ -  Femlitine . " Total _\-7 E

L LSIERM o T T R DR SR NSPT LR
S ‘Carchi S saie 60,269 120,263
o "pxcnincha S Eeaz i aessay o eanoss
i Cotopaxi . - - 116 195 B :_ll_9';,:42_10”i'_.3- ?35,615 e
© Tongurahua. o 135,248 140,866 'i't”;i276 7R
LoBolvar v ognas e ToUaa07A7 0 labam
Cotwborazo - . M9,47U 186,667 _2'306 o
CQaRars oot '71,’2'9’17j 172 147, 463;::'_.:_ RS R
Cmmsayo 74060 o I94,507 o mes,esr
CLej 172,.864-"_:- 170,289 LU a, A3
B Esmeraldas '3.':.'l0‘ 803 SETE '97",.60'3 :_‘:-‘ 203.406 : L _
Manabi - T X 8075. 398,808 - . 808,615 . B I
 Los Rios 203,043 180,170 - L ovsggus o
:Guayas : 752,466 760, 372 o 1,512,838 -
CBlOre 136,751 123,467 260,218
ut. ORIFNT[’*‘ N T B T
Napo oo a7 o aes0al o se st
Pastaza . 13449 77U 10,6097 123,088
'Morcna .Santi_ag'o: o f___26,67l7'-_' : | 5_2'3,_ 729 50,406 ST
.. Zamora Chi'ncl'tillp_e'-'-:“_' ) E'-'18 8‘34’ : 15,811 .; 34,645 - o
IV. Galapagos ..: U368 o695 i la0ss o

Subtotat ¢ 3 242, 764: 3,238,087 6,480,801

_Total 3,282,764 . 3,235,037, . 6,500,845
Source ; Census in 1974 ‘ : R R

T



_’I_‘sble 3-2- Popu_lat:lon in Princtpal Citles |

_Order . -~ Name of clties - Population  "Region - Province
o 3} o . (Persons) - S :
t . Guayaquil - Bl4,060  COSTA - Guayas '
2 Quito . 597,130 SIBRRA . Pichincha
3 cwenca 104,670 " Amay
4 A_n_nb.atoi- s _ 77,:050 S -'I‘ungurnhun
5 "'Machala', 68,380 COTA El Oro
o. i Munta o ._ 63,520 7 Manabl
e r-:sme;};ndas.i. 60,130 . R Ksmeraldas
o8 _. ‘Pot'lo_‘viejo.. : - Sl), 400 : _ o Manabi
9 _'.l%iol)aniba R . 38,030 - - " Chimborazo
o _ Nl_iln'gro o s3000 0 Guuyus c
l.l : __.:_Queved.o o - '43, o : Los l{ios :
12 . Ibarm PR '_‘41;'_(]'6_0-  SIERRA L impabura -
1 3 E Sto Domingo o0, I;E.O : : (,()SIA _ '_Pu:hincl_ia:

‘ ”.:"‘Sourco C‘ensus in 1974

‘ The population distributlon by region is 48 8% in the Costa, 47 5% in the
N Szer ra, 3.0%1n the Oriente and 0.7 % in other parts, The populatiori of the Costa -
100. years ago was. only 20,09 of the whole, but an increase in population has-been.

- recently conspicuous in this region, and judging from the distribution of cities, the

. .Costa has nine out of thirteen cities with population of more than 30,000, Of these
- ¢ities, increases in population have been prominent in Machala, Manta and Esme-

raldas indicating the recent progress in regional development in'the COSta.

In comparison with this, the increase in urban population in the Sier ra has
been slxght indicatlng that eco::omic development has come to a standstill.

~The' urban population is 2 680 000 (41 % of total population) and concen-

o }‘trati'on of the population in urban areas has been especially noticeable in recent

R years. of the urban population, the number ‘of people in the two ma]or cities of
- Guayaquil and- Quito is 1, 410 000 Wthh comprises 21 7% of the entire population
of the country. _; A :

3-'1‘ 2 Outline of: Economy
_ Ecuador in the 19603 retied heavlly on agriculture and was a nation of small
economic, scale; lagging in Industrialization,” However, with completion of a petro-

' _ ieum pipeline In 1972, petroleum production and its export were commenced in
. ‘earnest, with industriallzation belng started in such fields as the relevant industries,

- ~The’ trend in gross nationai product (GNP) are as shown in Table 3-3. with
. the nominal figures of 2 500 milljon doilars in. 1973 and estimated 2,870 million

16~



B dollars in 1974, ranking the country on a medlum level among the countrlos of Latln '

América. The GNP per capita as of 1974 is estimated to. have been around 430 dol» e

~ lars, The glowth rates in GNP against preceding years were 10,49 for 1972, 129
. for 1973 and an estimated 13 % for 1974 indicatlng a high pace of growth among the '
L developing nations. o . _ _

The gross domestio product { GDP) was approximately 2, 330 million doi— S

lars i" 1973 as shown in Table 3-4, and per caplita, this amounted to 360 dollats, - =~ L

‘The composition of GDP by sector is- given in Table 3- 5, In"1973, this was 22'%
agriculture, 17.4 % manufacturing, 16. 5% services,- 13% commetce and hotels;.
7.7 % mining mainly composed of petroleum, and 23.4 % others. All sectors have
- been indicating favorable gains yearly, and in and after 1972, the growth in the -
~ petroleum industry sector and the: construction sector heve been pa rticularly out~
standlng. - ' . : . e : o

R T he’ trends in forelgn trade of Ecuador are as given in Table 3= 6 and Table - '
3 7 indicating favorable increases in recent years, In’ export, ‘the amount in 1970 '

o was approximately 200 million dollars, but this became approximately 500 million Coe
“dollars in 1973 and in 1974 it reached an estimated 1,000 million dollars, In view" '_ U

of ‘export item, petroleum {8 main and occupres 60% of the whole. - Besides this 3

B ‘there are agricultural products such as banana, cacao, coffee and sugar. 3

On the other hand, imports whlch were 250 mllhon dollars in 1970 1ncreas--i. i

- ed to an estimated -850 million dollars in 1974, . This growth is due to sharp incre- -

-ages in imports’ of: eqUiPment and construction materials accompanying expansion Qf ST

‘economic actlvity and progress in development works._ The balance of export and’
import was in the red up to 1972, but was evened in 1973, and in 1974 exports far
' exceeded imports. ) : L - S

Regarding the international balance of payments, this is as shown in Table B
3-8, During the 1960s, a pattern was followed with the deficit in the current ac- .
~ count being covered by the. surplugin the capital account coming from forelgn loans

and investments, but since export of petroleum was started in 1972, the foreign trade _

~ balance has been greatly imptoved and surpluses have come to be shown in the totai
balance. . . : : . _

Meanwhrle, foreign exohange reserves,’ which were 128 million dollars in -
1972, reached a record high of 382 million dollars in- May 1974, but due to a.decline
in petroleum exports during the latter half of the year, the reserves were decreased Do

to 328 million dollars in December 1974

As described above, the active turn in the econo:m'y" of Ecuador can be’ c1ear'-:_'- el
ly seen from statistical dnta, -and has been caused by the expansion in publlc inyest- = .
ments and the income from petroleuim. The amount of public investments (See Tables-_.- =

3-9), reached 71.5 milhon dollars in 1970 while they had mcreased to 148 million -
dollars in 1973, The princlpql sectors in’ which investments have been made are

education, housing and hospital facilities, ‘while roads, urbanization, electrification,:,ﬂ_ F

irrigation, and ports and harbors have also been invested, The records of annual .
revenues and expenditu res of the central government of Ecuador are as indicated in
'Iable 3 10. : : : _ -

—17— - .



- Table 3- 3 . Table 34 - |
-Cross Nauonal Product (G N P) '_ Gross Domestic Pr oduct (G D Py

o ' GNP - GNPpercaplta g : “GDP o GDPpercapita
--_Y"a” uof'uss») - {Us$) -':-s-'."."“”. . Godusp o (Us®)

Goss o hme o oass i 65 Lue 268
L i97o::\-ff1 e 5 :-3;; e e 1,53 s
o 1971 600, e ;.19?1 L _1,_438'.: C a6

Cherz iU Leve oy cood9m 0 LTEL 0 2663

Gor3 o ass . g oowes o 23 3590

- Table 3-5 - Gross Domestie Products by Sector

Year . 4970 197F. 1972~ . 1973

. sectoN_ - w00usy % 10fuss % iofuss % 10°US$ %

: Agriculture 412269 38 260 431 249 s21 220
‘Miniig s 17 1 13 s 300 180 77
: (Petrpleupa).ff S s s

:._‘ﬁ__.Secondary 624 - ) 627 o _‘725_: R 942 ' _

O Manufactoring 263 17.0 263 177 310 179 406 174

:‘Construction S 96 163 93 63 96 55 128 55

: "__Tlansportation ‘ 9763 95 ':_._6.4' 1S 66 149 6.4
Others o168 e a0k U as9
 Tertiary 0 413 Coase o osm o o691

| Commerce & Hotel 200 13.0 1202 136 230 133 305 13.0

Services '_ S a3 a7 252 169 292 169 386 16.5

C 0 Gross. 1534 yo0 1,488 100 1,731 100 2,334 100
-_dome‘st__ic‘_product T AT . , _
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":Tn.bl'e 38 Bal_a'ncc of P'ayrn'cnts"

Unie: 100 US$

S ?Y?a?f';:;"-f?:f~'".fj; Sqey oo 972 0 1973
; Sector. SR LT R e B

(1) 'Fradelxﬂance - BRI o |
Expmt of gcods B : _ -':?..42'.9.' .323.2 ; - 575.1

: Import‘cf goods S - 3_'6.0.7‘ . <366.6 - 49:2.9.
'15urﬁﬁn;§rd)éﬁcn 0 inizs iaas o 822
" '(2) Service _' o - | . | o
I‘ranspmtatmn - - 49,1 -.54.9 - 679
Investment & lnsulance  >:'j i 35 7 ) - 1320 o - 370 '
Others -0 -oaus - w7
Deﬂcn 'fg J{;;f:f"f .~107 sf{ ' —108.7;~'f--4133,61

e '_5_(3) Balance of transfer account s 157 RS .1'5'.:-'8_1‘ e 383
:_s-Balance of cu1rent account _ ,‘.' L _2099 ‘~_.136.:3': . "-.13-'_1: =

(l) + (2) + (3)

.‘ (4) Long term capltal : ‘
843
60.2
33.8

_ '.Ducct mvcstment .. g 162.1 o "150;
. Debt R X T 130
".'='.::‘D1-3versemeut | - I '-'i28‘.'7 SRR

.-'Othcrs —~ . S,
:._Surplus '_'“__;-f_. e 1182,3': o227,

O =3 W O O
T

80, 2

| -;'(5) Basic balance of payments ' f T T e
L S 2760 9Ls 67.1
j‘”_ U%Hm+m+@) : 4100 ) ) .
e '(6)Special drawing rights allotment . L 3.5 | | s =

Short term capital _ _ . : _
(7) Non-financial accounts Lo - 58 4.4 35,1
(B)I‘inanclal accounts 29,9 E f-'-99.4' -102,2
(9) (7) + (8) Surplus Ot Defimt : 241 o - 95.0 . 67,1

B 'lctal l)alancc(S) + (6) + (7)

G N 29,9 . 99,4 102.2
BN Forelgn currency rese1Ves el 25,0 o128 226 |

: *20ffja;1 -.




B Table 3-9. _Pub:li:c" InveSUﬁéuts by the "d'q‘.'rerl.l“m:"_ent- TN

Uit 100 Sueres

LN Year,
Sector o

SR U7

:t 197;} 5}"

o

 public utilities
‘qucatlon 2
| '-Hospital
'”:.Housing

o 'O"the'rs

Construcuou, othels -

Loa(l

N Air port & harbour

" Portable water,

' ﬁ'-:Llectrlficatlon
. Urbﬁanizatmn‘ :

 Machine & eqﬁ_ipine}ité. e

o7
sg
L1
B
- Dlainage &urigatloﬂ C : 123 ',

: ‘ - 76 e

1,787

s
60
LN
LTI
B0
6385
231
‘; ﬁj§ij;;f£4
165;; {f_P

2,579

201
33
108

e

e

Iés;fﬁf;;t
sz
%

".f;ﬁL49 G;5

185
i_é;@é?;.,..
968 "

"5'3_?"7‘0;9'5':: e

“Table 3-10 -_Ahliu_é_il _R'e_venué'au_i_d _Exp_'eudlture of tlié__Govéfn_,méi__ijt‘_ : _:_j' Ep

Cumit:109usy

SR Year‘
SGCtOr ST

_Annual revenue -

Annual expenditure ..

© Balance

BRSTE I
2107

R

ME

¥. ¢6é-

o286

The economzc indicators in Table 3- 3 _to 'I‘able 3 10 are accordmg to the
annual report "Memorla del Gerente Genelal" publjshed by the Banco Central | B

) ;?¥; "L
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o8
7L
s e

.;7iijﬁf?f;i:e”'-
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3i-3 iridirstr'y

:,Manufacturing

_ Manufacturing in Lcuador du rlng the 19603 was mainly composed of pro?
o _duction of consumer goods such as fooclstuffs pr ocessing, beverages, leather and
. textiles, but on enterlng 19705, ‘a prominent trend of development was beginning to

< “appear in such sectors as the manufacturing of plastic houseliold goods and con- -
" struction mateuals, the processing of rubber products, plywood, cement, 1einforc1ng'

- bars, structural steel'and pipes; the assembly of electrical household appirances,
-automobiles and nmopleces, -and: the foodstuffs processing. :

Especiaiiy, in the foodstuffs processing sector, domestic demands for

-.edihie oil,. dairy products, sugar, canhed fish, beer, carhoriated beverages and

.' ‘tobacco are filled by domestic production with parts ‘having grown to the extent of

bemg exported. .

Manufacturing i the past had been concentrated in the two major citres of

T Guavaouil and Quito, but the Gove rnment, along with promdrng a transportation

_\network has been promoting. industrlalizatlon of . provrncral cities, and the cities of
Ibarra, Otavalo, Ambato, Rlobamba, Cuenca, Machala, Esmeraldas and Manta are

N __successively becoming mdustriahzed

There are high expectations for the: petrochemical sector in the futu re an(l
-;Z'3i;=CEPE 1s azming at implementation of plans. L : T .

ngriculture

'I‘he agricultu re of Ecuador » because of topography, climate and population

' .distrrbution, is. concentrated it the plains of the Costa and the plateau of the Sierra.

s The Costa. plaln arca has fertile soil and the climate {3 suitable: so that: ‘productivities
, _Qof tropical and: subtroprcal crops are extremely high and in recent years, as a -
tesult of promotion ‘of agricultural development under the guidance of the Government, -

‘ © ' this region is becoming the principal agricultural area of Ecuador. The main agri-

: .',fcultural products are banana, coffee, cacao and abaca, with the greater part exported
_ . to play a major role along with petroleum in gaining foreign exchange. The plateau
. -area of:the Slerra has long been farmland where primitive methods of cultivation had -
' --",'been used, but in recent years. improvement and modernization of cultivation methods - .

B have been promoted under the guidance of the Government, the effects of whrch are .

L :now heginning to: appear. R

:':Stockfarmrng -

Stookfarming ison a scale to meet domestrc demand and as a result of

B efforts made by the Government to nurture this industry through a subsrdlzmg pollcy,

: -';there ‘has’ iaeen a trend of gradual development in recent years. 'The mainstream of-

Stockfarming is’ raising of beef cattle which is concentrated in'the Sierra, Sheep,

I ‘-hogs and so on, are also rarsed for the private uses of the mclrgenous pcople.



e Forestry

’Ihe forest Ly, resources of l?cuador are extremely qbundant m the Orrente
“and the northern part of the Costa, but development has: retavded because of the -
1nadequacy of traneportation facmties such as roads. However, with increasing

. ~.demand as a building material, tmber from ‘the. vicmity of the Rlo San ‘Lorenzo hae R

~‘been:hauled out, processed and brought to market. Of lumber belng oxported, balsa'
s very we]l known. e . - RSt

" Pisherfes

The coastal waters off Ecuador. influenced by ocean currents, are a trea— e

‘ ‘-_‘su re house of fishes and the marine products occupy the sixth place among. the

_export items. - The fishing has Increased to approximately quadruple. in the last five: - -
- 'years. Tncreases in fishing are expected to continue-in the future and the Govern- - ¢
Cment is makmg efforts to enlarge and equip frshing ports. The prmcipal frshmg

: ports are Esmeraldas, Bahla de Caraques, Manta, balinas and Maclrala,_j. L

' Mlmng |

The geological drstrlbution of the Andes Mountain Range suggests that there" :
are ahoundant depOSItS of mmeral resou rces. H0wever, because of cover: by thlck :
... volcantc ash and forests, mmera'i explbration is extremely dlfficult and development ‘

- has not progressed except for petroleum., CIRERLL L S S pa

" _-'3-1 4 Enelgy Resources

: Ecuador isa country favored w1th various enetgy resources, but only a part"i
" of them is being utilized. The energy resources owned arc water power, petroleum, ]
_ :natural gas and charcoal ' : : : o

(D 'Water Power Re‘sources

The Andes Mountam Range which runs north south through the central pa rt

- of Beuador has a greal amount of precipﬂatlon and there is a large number of. rivers_
.and streams which are rapid flows formmg V- shaped valley. “This, topographical :
conditions are adequate to develope hydroelectnc power sources, aud the hydroelectric?« ‘
“potential in Bcuador is to be 27,900 MW The representatwe rivers and their disw R
'charges are as indlcated in Table 3= 11 ' O R N AR

lhe watcr power deve‘Loped and utﬂi?ed up to the present amounts to a littie' : ;
~ more than 134 MW SO that a very great part remams undeveloped. e o

Since the establishment of INBCEL in 1961, surveys of hydroelctric develop- =

ment sites have progressed gites to be develped have beén recognized, and'a part.
- of them are beginning to be developed. " The sites which have been su rveyed up €0’ Lhe .
present and which are consrdered economicallv feasible are as indlcated in ‘Iable PR

e




. Table 3-11 Di_séhar’ge of Principal Rivers in Ecuador

" Fluvial -

 Obsetvatory

: Average

- discharge.

: ‘I)'ischarge :
per 100km2
m3/sy /sy

Basin

(km'?')

. Esmeraldas

. San Pedro

‘Gayllabamba

' Toachi.

(;_'_uély‘as_ L

Jubones "

Chimbo

_Jubbn’e__s_-: e

A.J.Rio Cubi
. g '.rf_Gt:léngo_'p(;)ro

A.}.Rio Pilaton’

San Lorenzo: =,

..+ D.}, Pangor
~ Ushcutimi

o '-.Sa'n. Rafael © - |

46,5
16: 4
37.3

4,9

41,4 -

208.0

L7

(120

2,60 .

060
0.74

124

748

3,990
1.352

1,435

810

1,630

395

‘Source : Datd of hydrology, 1964 .. .

% Table 3-12° Principal Hydro Projects

Rivers

- .Projects

- Maximuim output -

MWy

: Rlo fAn_i:isaﬁé';.3 .

R_i_d Gugy:llébéinbé '

- Rio Toachi -

“Rio Chimbo -

- Rio Paute

- R{o-jubﬁnes e

Rio Santiago

" 'Rio Zamora

. Total

. ‘Montufar

La .'Mica

150

._2.0.

Cuayllabaimba.

3 T_o‘a_chi

~ Chimbo-Pangor -

" “Paute R

| ..Coca-t"Qui jos

Jubones -

_Santiago-

“"Z_'amo'ra- e

740
350

419

1,260

3,200
" 380

2,000

747

9,266

"  _2§ e



_ Development of the domestically available energy resource of water power
s listed as one. of the pillars. of the Bcuadorian. Government s policies, and it is -
. anticlpated that development will advance mainly in hydroelectric power for some

L time to come. . . A ._ e , -

' _'(2) Petroleum Resouices

In 1967, Texaco Gqu succeedecl in finding a large oil field 1n the viclnity of
' Putumayo In the Oiiente Untll that time, there was production of 4 mere 3,000 .
bbi/day-in’ the vicinity of Santa Elena. 'The oil field of the Oriente was subjecte(i o
Nlarge-scale drilling of wells'in 1971 to 1972 by a joint venture coinpany of CEPE and
Texaco- -Gulf, and now has ieached production of 200,000 bbl/day. The crude oll
_produced is being £ ansported out by an oil pipeline crossing the Andes { capacity,

L 240,000 bbi/day ; length; 500 kim; section, Lago Agrio to Esmeraldas ; completion,:

- August 1972), . “Thé produci.ion recoxded was 25 mlllion barrels‘ in- 1972 end 71 millrong.‘_f:?"”:
. 'barrelsinl973._.,__' : L R R Rt

5 According Lo the suiveys up to the’ present N the 011 dep0s1ts ln the Oriente "'"'f "'ii.;
"‘are estimatod to. amount to 750 rniilion tons. B S L bR e

. At present, CEPE is constructing an 011 refimng phnt w1th a capacrty of L
50 000 bbl/day at: Esmeraldas under the gu1dance of the' Ecuadoﬂan Gmrernment, Sl
which is Scheduled to be completed around November in 1976 hn

(3) : Natural Gas s

Guayaquil Bay is an area which has been investigated for oil fieids from

‘some time ago, and. iecently, it was found that'a huge: amount of hatural gas is depoé

sited-and development by the hands of CEPE is being planned Al.so, there is'a con~
siderable. amount of natural gas springing from the- oil field- in the Oriente whlch is"

presently bemg worked for petroleum, and there is a p!an for this natutal: gas to’ be

piped to Quito to be utllizod as city gas and for tliermal power generatmn, and the
realization of thlS plan i looked forward to, ST S

- _3,—'2 o Electric_ Power Si_t_ua__ti_on-

3"2’1 . PreSent State" g

Ecuador at present is at a transient stage of moving from the era. of seli'- =
' sufflciency in power supply within each province or: city to. an era of power Supply
from nation- wrde interconnected system. s SO Ll ST

. AS' of the end of 1974 Ecuador had a country—wide total of 452 3 Mw of ‘
power generating facihties. of. this total, tiie’ generating facilities owned by the . .-
power companies and the electrificatiori coopeiatives amounted to 376.2 MW (83 2%
~of the whole) and the facilities for prwate use: 76 1 MW ( 16 8% of the whole)

This cor fesp@nds to 65 5 W per capita. The present popuiation receiving '-

elect ricity is 32,6 % (2.05 million) of the whole, and mstalled capacxty per, capita
of population receiving eiectricity is 220 6 W. ST e

s




Meanwhile, electric power consuinption is'l ;420 GWh annually ( inctuding
. the facilities for private use), and the peak. load at the generating end is 311,5 MW
O ¢ includlng the. fagilities for prrvate use) The power consumptron per capita 1s ’

j_- 218.5 kWh (48 W/capita).

; The oleotric power enterprises of Lcuador are INECEL a governmental
: _organization, ‘twenty-one electric power companies in various major cities and

i ,_municipalities s and about forty local commumty owned compames and etectrifi-
B cation cooperatives. SRR o =

- The iarger of the electric power companies are LEQ at Quito and E.MELEC
-at Guayaquii.- The installed powsr génerating capacities of these two major electric

R power compaiiiés are 112,6 MW and 121,6 MW respectively, totaling 2342 MW in

- capacrty which makes up approxrmateiy 52 % of the existing power generating facili—

Cootiess ‘The faoilrtles owned by the other provmcial electric power companies, the

S municipalities and the electrificatron cooperatives amount to- 142 O MW whiie the L
" '__generating facilitres for prwate use amount to 76,1 MW._ ; :

: ’I‘he exrstrng power generating facilities by regronal system as of the end S
ol of 1974 are mdicated in Table 3-13; the transitions in the number of generatmg
s facilities in Table 3 14 and the power generation per[ormance by provrnco in 1973

. inTable3-15.

Y The power generatron prolects, _which are presently being carried out by
7 .‘3'2:‘INECEL or eiectric power compames of the verious regional systems, are as des~ _
' --‘crlbed below._ Sl g R S , .

INECEL is undertakrng power generatron projects having all the country

a8 their service area through the Nationai Interconnected System proceeding with

T the ‘copstruction of the projects of Norte Thermal Project, 30 MW, and Pisayambo L

e Hydro Project, 69.2 MW, ora total of 99,2 MW, Further, the projects for which

- 1. plans have been finahzed and preparatrons are under way aiming at the start of . -
G - construction within fiscal 1975 are the First Stage of Paute Hydro Project, 500 MW :
L .'_and the First Stage of Guayaquil Thermal Project, 73 MW,

o Meanwhile, in the regionai power systems the power generation prOJects '
‘being carried out by the various provinctal electric power ‘companies and the elec-

-.‘:‘_ﬁ_trification cooperatives with the cooperation of INECEL, combming those under

: ;coristi uction and. those bemg prepared for construction, amount to 181,6 MW in
S _:‘capacity, and the ‘power generation prolects berng deveioped through the Country
: total 733 8 MW in Capacrty‘ R |

Furthermore, INECEL has started work in 1975 in the frelds of power
--transmrssron and power transformrng based ona. nation-wrde mterconnected power.
itrsnsmission and transforming progr am, - ‘

L _ On the other hand works are also being carriod out in the regional powetr
i systems on intrasystem mteroonnecting iines and expansron of distribution 1rnes.

B



R

.. WHO 4,

L wwmno

Lgseer
86

o geTiL

- 108%z

S6S°gE .

e Tel

wm_w.dﬂ

el

LoMs o ws 0 et

S ez o't sor

T mee Ty 0 #e0terl

08T - 08Ty 0wt

Ceest 008t 0. TeeeR
D oeREe 908 SR 9PTOT
Cerm o osec sie o mson

6T ewT L 0ST o sse'eT

e s s

o s

s

egeEIT

YT

o EseT

R el

o 0sgoe

oot

el

S age 7 semaasig g speeng (00)

o sonsorsstmo (@)
0 _mﬁ”ﬁmﬁm.m_m@”
R@m S ms (@)

..._.mwo.nw e B .. Hﬂm_MOHU“..H.wU.. .. &)

. mamﬁ - o _wuwo.z-obqoo. )

wom.mm T 2yoaIgRld ()

B .,o_uo_a (6y

: ._H.Soﬁ,_,.. _
S puRId

TewmIayy, OXpAH -

‘oSl EAlLg

rPlIsnL

oL

OIPAF -
H.ﬁ. _I_ L swRisAg

oNany |

L 3161 jo pug swm e washs Tenoidey 4q'seniTiow Bupeeusn SUNSKKE | £1-§ SWEL



U Gie'mn) . (srers) (6TeRD) (MS'E9) (LIRS (L8ZST) (9169 | (@ovon) (ssweE) . (690°508) (5967670 (6896LTY (1Z6'L). (Z0TE) .- (68995)

"GN T £2xane Buneroesd syeoTpal mﬁ@.ﬁuunmm o uuﬂ.@...m 1 2N

“lgee9sz'T) (618 GRTISER) ISR (110°98T) .@wcc. ($88°$%) . (1S (ze0's¥)  (0T'eow) (0TT'en) = Ceres) (TITTID)  (SHEU99E)
CLooTeRe | TIsT owOT 908 £L e IASIEE S SRR+ LT 70T - rest  gOr - yey  RLST

CGIULTTD) (ES6%529) (SOT'SHRY (98S°08T) (659°0TD) (Lv6'62) (68T -(erL)  (192'FH)  (9TST0E) (OELWOR) (0BL'S9T) (RLhBEY) (0S0°68)  (86T°SOT)
euse 0TS . £'SOL UL 6¥ Th . L0 o 9. $EL 981 L 9D Tes  wuL - oS zze U8

(950°6HOT) (Z0¥°600) GET'OM) (P6SBEL) (9EOTTV (855°97)  (SSUS) - (6T AIT'6R) | (L9S'6L9) (ZOSLOW  (SOL°TD) (ITe'TL (LTT®  (089°26)

6128 LT T 0% w9 ZL. ST €9 T oeor st vz o Lt . owr o g1e T
(908°596)  (0EZ'H¥S) (RLSFOM (SST02T) (11Z%6) . (L2002~ (999°T9). ~ {S6L'9T)  (1ig'¥¥) .. (SLS029) (991°0E) (ZepHpe). (OTE'OFD) (BLOTLO)  (R3T°6R) -
CSR08 . BUET 0T 689 §'95 - TL . L7 S8 - ¥ - SuSTeT . zge - ves 0wz sre o O

(915059 (SSC°0BK)  £00'FOD) - (PE9'SOT) (TILE®  (g86'TT) (8T (SVT0D) . (00T'TH)  (96v°9SD) (50T'seE) (L8TETT) (0SLUSTT) (06Z'6M)  (065°0L) :
07692 OO FROT  TTO 9 99 T 6L - €1 06l . 8L - Tes . LuS £97 yre o S96L

(ORT'sve) = (66L°07% (1TH'ere) (g88T®)  (RUFL9) - (08T (1S0'%8). . GROPD. (zvie) (99'908) (161°862) (809°20D) (S0E°G0T)  (998%6S)  (égwion)

CERT Test o 9S6 . TW o g8 €S ST otoer . 9% 0wy seL | zes . rsy o ozer o etz o 98

(©99°149)  (FTUSD) (60SPIE) (SE0D)  BICUED)  (IOTD) (8D GLIOD - (66T°6)  (T60'THR) (116D (ILSWRD (09L'T6)  (S0T'OD) . (S55°S9) - 196t
60Tz | TEET L6 WOR . O . ¥ 66C . g% UEWT . gEl . £09 . res . T g6t g1w F

Cpest CLsLit - w9 66 6TE 0B TR FTU L LTU L %06 .. €8 . TI6 | 16 .eST . est o OO

e59'609) . (srieeny (0se0Lz) (STZTL . (1ZSSS) (86900 | (856°18) GhTS'STy. (ree) (LzB'us) (LKEEID) (ogrve) (£59°.9) . (s6e'9T) . (88L°08) sost’
CTesT - STIT . 896 TOV WSS g9 6% . LOUT. LTI F06 . €8S LT 9T 60T LT

(s0'0es) | (SKT7LD) (SBL'SS) (RTTO  (SHLO) | (O (698'18) (6ot | ((HTSE) | (E866MD)- (Z0°T6D) CYTEESD LN - QIEOD 08U Lo
CUUTOLL. o ETS0T . EEe TR TTE 6 ST 0T TR 06 $T8S S TREL T §% . - e T

ol WSl oIPAH . TOML -, TPOTI . OXDAH  TROL L TWARNLOMAH . TROL  TeWmQL ompAH . TROL | TemmqL  omhg o

S i ST T T e O TN VT R SR SRR A porersossy
| mpesgoemmg - o wénemaag . . SRROPRESMEOT L DFTENGMEOYY .- potiO SRR mex

GAUN P AN 1 2m)

_.___\__ T - zOpENOY Ul ,,hmummm__.ww.pﬁoquwV.‘wmw_ .\Eummw_w_ﬂwﬂﬂwﬂ_ﬁﬁu@. ”wa.‘;._w_ _mﬁmﬁ




SR . R unnou!.ﬂm&nqu «uﬂav«umﬂ§~95\4 90N . L

RERE i SO ()

Lo8ezs oK

SUEN SRR X 4
B .”mﬁ....wm CSH'T
- S
EESE Y CH -8

C @sTe . stow
o9s'e woRl.

RS He
LTI e

ST1'6 - L69

Lo ser
cmRt  ReL'st

Loem e

= g0t

0oLt e E

Cgor o eTett

5 - wET

e st - coiess U ewsR o L0T0T - TSEL

CUert [ ewerr o eeroemey Coowls o iwis =

ST g0t L wWeT o omre ossiro o ssar -

Lomtel TR OLTRC L ST 00T T 9ETSR L 9Te
$20°CS . L69TTY GRONLYI. | S6T'ORT | SEEIUSIU - BGLIZE WY 'SCH:

UL 9K z60WE . . GBI e TIouel e

SRRUME. | 2S0'0TT:  OEMSL . c ELUTSOT . 4LU9S L aitges =

Tt OIB'SEU U909 - LRSSV TIOISS - MUEOVL - 9922t
st seT T T s 06T wES
U -3 ST SR L T T R SRR

Tee E S RTINS & SR 4 SHRRN -1 S~
Come loamyr stowo el L mwor et 83006
LogETC eST L osr . . 6 - B6T . 60T LwesfE

S0F S8 €98 UIINOT . SET0E 860 | SR

T Tews e e LU UESUT w00 - s

Clmetr cteetwe | restty . SRIT U9 . BSEUOL SIETET

oy om SR 3 R £ maﬁ ,a.mo.m. A

e -£6F LN 0L8°T - 69S'L. . 8T T WS

' g

L ERLTTOL

e

s

“gpe0t

- [A£4 .

.mno.on ..

TSP -

ertieet
e

CP6r gL -
08807

0£8°T
£10°8

TN

- .ooﬂ.

91T

08T

IR &nz

S .,ouanqmm.woouoi. ‘
S0 EeLivisod

01073

~eopg $oT.
DT sekemn

T e

T sepremvmsz

AT ate

| denzy.

“wroury
Tomsed !
oL ZINTMEO

sonz 90T

e

L ool VHYEIS

* zeamiog

TyemBen)y,

U e

aarpqa
™D

egomIYg

230N

—yekend

sepreXewsE " -

- EngeomI. .

36N -0X0ID

- amo)

(MDY Sommny
WS

QM)
Supime

spang | PSRRI TOTPIITWIY | TERGRPISRY o TROL. - Teaimsgl. - oIpAH

Ceod A L am) o @Oy, T MD)Wy

nopdumsuss Bxsmg 0 ol U AR poyeIenaly

[
semoeded

- pomemaswt-

| SI0TAGIY

stuoasds

IR _;.mgd.ﬁm_._uuﬁyo_nm 'Kq A8Toug pereIOUID J0 POOSY TEMIOV L ¢T-¢ STGRL

29—



o g-2-2 Aotivitiés of'INre'crrL .
INECFL is ohe of Lhe publlc utihties establlshed in 1961 based on the Ley

. Basma de Llectuﬁcacion(]?asm Law for LIectnficatwn) asa govornmental orgam-
zatwn 1esponsible for electric power development. ‘ Lo S

s As a. govunmental organization, INLCLL f!llb the ro!e of dlawmg up long—

D ange eleutric POWEIL development plograms on a nation-wide sc'\le, and twice, In 1964
and- 1972, formulated long-range, electric power development programs based on -
. Wthh 1t has carrled out development I orther, in 1974 INECEL made a revision

. of Lhe program plepared in 1972 s S A : - o

g In preparmg those programs the fundameutal development p1 ojects con-
o ceived by INECLL composed the following three items:

: :'_1 )_' - _Investlgotion and study for development of la rge scale hydro and thermal
' ' .-prolect and the1r materiahzations Coa

e f 2) -Establishment of natlon w1de interconnected power system
3) S Establishment of reglonal power system mcludmg expansion of dlstrlbutlon
B _.Jnel:works ‘ - S , :

o 4The electric power famhties developed by INECEL up to the end of 1974 in: -
S the form of capital pa rumpatxon in electric power. companios of the rcglonal sybtems -
- or-as dxrect c0ntrolled projects are as. mdlcated in Table 3-16, and these amount to- o
100 MW of power generating fac111t1es, 11.4 MVA of power transforming facilities,
L 925 km of transmlssmn lmes (mtrareglonal system 1i1terconnect10n ); 116 km of - '
. distribuuon 1mes. _ SRR :

30




Table 3-16 Powex Fat:i_lities Owned by Public Util_ities
S “and Associated l)y INECEL

L - Transmission lines km) :
Generating Transforming - ——————— .n.e( ) Cus'to'me'r'

-_._[acilitle§ : faci.llti.e.s 345KV 22KV _137'ng"69kV

Systems

Norte © 9,495 29,232 _:138 __ 9_ e '1 1,060  _; |
Pi.chincha 5,605 287 150 . - .'
..:Ceutro—No.J.rte | '11,553 '. .9,-‘09‘0 SR _'_128 - 34.' 1 7} 300
- Centro—_slur:: ‘ -5l,.785 | ,15’:6110-‘ . B | SR o 12, 350
'Su_r_: | - 2;513..   2,60‘0 | % | 6,920
'Es'mera;ldaé __ 8, 350 o 5,000 - _:- o L  3 _ 6;5¢10. ' . :
Manabi | 23, _1'5:0.'_ | '_ 20, 06@@ : : ..111:. 39 32 10 80.0 
c;.ﬁayqs-Los Rios 29,:975:': 17;730 - 23 o o 15‘}-950_-- L
5l Ok 6,432 10, 250 20 W 50 _  | 5,000
Others 125 wo I | 1'4.0'

L/ o 3
Total 100, 073 111, 437 43279 603 116 89,960

Note : 1/ expect for the generating facilitie_s installed -
by EEQ and EMELEC o

- ~81-
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. CHAPTER 4. LOAD POREGAST = =~

| :_ Baslc Consrderations

’I‘he elcctric in(lustry has peculiar featu rcs such as srmultaneousness of Lo
‘production and’ consumption, and long gestation perlods of capital Because of this, .
~in formulation of a development scheme which is to.run over a: long period of thme, 1 -
it i5 necessary to accurately prepare a long-~ range forecast ‘of demand, Although™ . .
there are vailous techniques for makmg long-range lo'rd forecasts they may be R
'broadly divided lnto the followmg TR - '

iy Analytical method in which the electric power consumption is exammed m S
: detail by category of nse and the demands are added up S ‘ :

ii) Mac roscopic method for grasping the general trend of demand forec:astlng Lo |
L loads from the - relationship between economic indicators. such as GNP IIP (1ndex :?‘ S
. of industrial production ), etc. and power demand. ' : ‘ : S

, Either of the two methods is used for demand forecast cons1dering the
f-;:atrve conditrons between demands by catégory, the economic structure, method of = -
o arrangmg statlstrcal data, ete, , hut the general. practice {8 to use a combrnation of [

'”Z-"_-the two methods takmg rnto account past trends in demand and economic lndices.. ol

Lk Regardless of thc methods for load for ecast, smce the forecast result 1s :"-\ R
' 'inferl ed from the statistical analysis on historic trends of the ‘available data the’ P
“resiult has to be consrdered to have a. range The load forecast will be inade. by an = {
. analytrcal tethod in the br oad, sense in which upon. makmg analys ls of past records, G
_.'demands by category are added up based on trcnds The outllne ls as descrlbcd below

‘a) Demand is classﬁled accordmg to the four categorles of "resmential,
“commerclal " "industrial” and "other“ based on the method of ar-
rangement conventionally used in Ecuador. o : Coi

b)) Forecasting factors are calculated in each regronal system by analyz- L

. .ing the past 1ecords by deinand category to obtain. the past trends of
duch for ecastmg factOrs as energy consumptlon per customer and

- numher of consumers, etc. L R .

o _c) : Based on the forecast factors calculated in b) above, energy demand
- at customer. and are COmputed by reglonal system : :

d) - " 'Regarding load factors and loss ratros these are calculated based
L.oon past trends upon which sendlng end energy are computed. -

_ The load for ecasting method used hereln is roughly as’ described above,
and for reference, trial caluclatlons were also made by a macroscoplc method
using of the elastrc coefflctent between GNP and ene rgy demand. 'I‘he results are

gl




' ‘indicated in. Appendix A 1- l '_ "
: 4«2 Past Record of Power Demand

Thc energy requirement at customer end,’ growth rates versus precedmg .
. _ycar and composition ratios by demand category on a nation-wide basis for the ten
: f:year period from 1964 through 1973 are as. shown in I‘able 4 1,

S _ On 1ooking at average growth rates f0r the above ten year period they are
9. 9%for mdustrial uses, 10.1 % for residentail uses, 14, 2% for commetcial uses,
_and 6.3 % for other uses,: indicatmg ah apparent growth pattern of demand comprising

residential and commercial customers.. “This is thought to be due to the spread of” ‘

“ - electrification in urban areas as well as rural electrification being promoted as‘a

_ national policy, and accordingly, the composition r ratio of residential and commiercial - '_
g '.__-demand 1n the totai demand which was 44 9% in 1964 was raised to 48 3% in 1973. -

As for industrial demand tlns shows a high growth rate next to 1esident1ai*

S and commercml demand, but the composu:ion ratio has shown a stage of remaining

. on'thé samie level of approximately 40,0% every year, . Meanwhile, "other demand"
- have stayed at a relatively low rate of growth, and this is because the dérmand from.
; pubiic l.ighting and government agenoies in the large crties of Quito and Guayaqurl, o

B “‘Which composes the greater part of “other demand“ Rt already filled, while’ the .

', general trend in "other demand" in regional cities indicate a higher gr0wth vate”.
_.compared wrth resuiential, comme1 c1al and mdustrial demands. - :

C4e8 Load Forecast Factors e
| 4-3 1 Basic Conditions for Load Porecast

.. Regarding population trends, electrificatlon pervasmn rates, etc., w!nch :
N 4are ba'sio' conditions required for forecastmg future demand, it was decided to 1espect_.
‘the forecast values of INECEL," '

(1) Future Trends in Population B

It is estimated from the resuits of past national censuses that populatron

- _will increase in the futu re at-an annual rate of approximately 3% on a national basis, "
S 1and forecast of population were made by regional systems in consideration of ml-
- .gration of the. popnlation to regional cities caused by increases in employment - -

e ;'oppormnities coming from locating of industries accompanymg rogional development. _

ey 'Ihe results are mdicated in Table 4-2,

‘;.'(2) Electrification Ratio o

Ru ral eiectrification is ong of the: basrc pohcies of the Government and is

being implemented with prrority. ‘The pervasmn rates for the three representative

. years of 1974 (estimated actual), 1980 and 1984 are as indicated in Table 4-2,
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4-3-2 Load Forecabt by Categmy
- (l) _ Residential
| Tho past trcnds of . resxdenual energy consumption accompanymg the above
- popu]atlon increases and the rises in electllflcatlon pervasion ratio are taken into :
" “account upon Whlch the number of customers aud the energy consumptlon per customen

fare forecast. L

The national figures for the number of CllStO]l‘lelo and the energy consumptxon

e 4-3.

I per. customer for the five- year. perlod from 1966 through 1970 are indmated jn Tablc

Table 4 3 Historlcal Trcnd of Energy Consumptmn
: : per Customer (Residential) Tl

T S P T Average growth

1966 11967 . 1968 - 1969? 1970 ‘Z_ oxate. o
: - -. o T ‘ | (%)

166, 2 184,9—.]20443}:”218;§ 241 s uﬁ'logliui*"

Numbér of -
o ‘customer (10 )

- Energy consump~ | B B R L L
. tion pex customer . . 1, 0_73_ __'__51;_0_57 1,075 '1;‘1_44;_'-;__1:,‘._1_4'8'5 R TR B
(kWh/customer) T e T T T e s e '

‘ The number of customers and the energy consumption per customer by Che
system based on the abovo are forecast to be as shown in Tables A= 1- (13) and (14),
: Appende A-1, wlule the forecast’ results on‘a natlonal basis for the three repreoorﬂ;~

ative years of 1974 1980 and 1984 are as lndlcated in Table 4- 4, ' :

~ T'able 4.- 4 | Estlmated Energy Consumption per cuslomer L
' RS - IR (Residontial)

R R '”'Ayeragegrawui?auskﬁgfﬁi,;ai‘
19740 1980_‘531984 1974 1980, 1974
S R P TR *1980 “j-‘-1984 1984

Number of I gy ran B SR B '; e
customer (103) 342 633 884 i 108 R 8 7 do 100
Energy consump- oo T I TR N
tion per customer 1,207 - 1,370 . 1,535 . 2,1 2,90 2,4 0
(kWh/customer) T IR B o

36=



; (2) _ Commercial

G Simllarly to the case of residentml, the past Lrends of commercml energy'

B ;consumption accompanymg populauon Increases and rises in electriﬂcauon per-

‘vasion rates are taken into account upon which the number of customers and the -
) energy consumption per customer are forecast. L :

_ Tne national figures for the numbor of customers and tho energy consump{
: '__tlon per customer for the five year perlod from 1966 through 1970 are mdicated in’
R Tal)le 4 5. : S

- Table 4 -‘ 5 ; Historical Trend of Energy Consumptron per cuslomer
L : b ' (Commercial)

~ Average g:rowth

1966 1967 1968 | 1969 1_'97'0 © 0 rate
_ L _' B A
N“mbef of 3 30,2 082,90 350 0 39.5 - 421 . 8.7
customer (lO ) RARTCR ST L P e Sl
' . o 1967 =-1970
BRE Energy consump~-__ LRSI EP I e S o
"+, tion per customier - 1,811 2,138 2, 331 2,355 2,422 Y

(kwh/eust_omex) _'

= The number of customers and the energy consumption per customer by
o 'reglonal system ‘based on'the above areé forecast to be as shown in Tables A-1- (13), _
" Appendix A-1, while. the forecast results on a national basis for the three reple-

L sentative years of 1974, 1980, and 1984 are-as 1ndieatod in Table 4—6

T_sble_ 4 '—_'6 Estimated Energy (,onsumption pe1 Customer
Coae : (Commercial)

* Average growth rate (%

1974 1980 1984 U974 1980 1974
T 1980 -1984 - -1984
‘:".'Number of B A N
e : cuswmer (103) 7.3  : 124 : 16t ; % 3.'. . 6.7 : 83
"ﬂEnmeycmsump**'. LT e : _
tion per eustomer ‘ 2 415 02,99 3,515 3.6 41 3.8
(kWh/customer) ' S EEE ‘
‘_7f(3)‘f ()ther

Since this demand cstegory possesses factors which should be oonsuiered

o based not only on the population in electrified districts, but also oit the total popula- -
. tion of the relevant systems including unelectrified districts, the energy consumption .

- for the entire- populatlon isto be taken. - The totdl population of cach region and its
- energy consumption per person are. mdieated in ’I‘able 4~ 7 -

7“3?;””_ :



' '_I‘eble 4-7 ‘: llistorical ”I’rend of Energy Consumption per Person

(Others)
o L 1974 - Average g"rowth vate (%)
SN S SR 1966 *95.-9 (E_stlnlated) 1966 -1969 1966 1974
ff”populaﬁOH (103) , 4 371 ‘5;515_.e 6,289 ;f~, 4, 2 , e;efagsiéoe*:jif
Energy consumption R R o A
pex person’. - L 8T 17,90 6.2°0 R

(kWh/ person)

. Regarding “other demand," as also touched upon in Chapter 4 2, “Past : .
Record'of Power Demand”; the growth rate of the energy consumption’ pel person

" was high. at 6, 2% for 1966to 1969 since the 19603 were a time of the procéss of. e
o urbam?ation, but demands such as for public lrghtmg in large ¢ities showed a t:rend S

- with' slight Increase in demand Ll that for the period of 1966 through 1974 the rate S
. was loweredto 4% T _ : : 3 Lo e

o On forecastmg energy eonsumption per person by regional system based on_:-
' these records; they are as shown in Tables A-1-(13); Appendix A-1, while the- :'_ﬁ‘ :
_ forecast results on a natlonal basis for the three representatwe years of 1974, 1980:
s and 1984 are as mdrcated in 'Iable 4-8 RR : SR

Table 4 8 _ Fstzmated Energy Consumptlon per Person L

(Others)
ST e "AVéragegxéwth -rate,? A R
1974 -~ 1980 1984_- 1974 _:' 1980 . 1974
L R ~1980 - 1984 - 1984 .o
Population (103) 6,289 7,521 . 8,484 3, o a0
Rnergy e'tjnerirr_lpj‘ " Coo T RN EE
tion per person . 17,9 - 22,8 - 261 40 3.4 - 3.8

(kWh/ p'er'_eon) .

‘_(4)". 3 Industlial

_ Forecastlng of jndustrial demand has to be done upon analysis of the energy:
consumption per unit production quantity by mdustrlal sector, namely, analyees of SR
energy consumptron by the sector. 'f, T : :

For thIS pu rpOSe, it is necessa ry for analyses to be made with hasic data '_
concerning industrial statistics on production facilities. such as production system,
production efficiency. and working population by industrial sector, and it-is also - :
necessary for extensitve examlnatmns to be made regarc‘lmg the industrial structure S
and its environment such a8 human résources, water resources, infrastruciure = - - '

“etc, However, since su rvey data in this regard wetre not sufficiently avallable n-
makmg this load forecast, Lhe method descubed below was empolyed. ‘

B _"33w i:" :



_ Of mdusl.rlal demands, the dcmand of new factory plants to be schcduled to
'.be completed from 1975 to around 1980, were for the convenience, consldcr ed as a
" special demand arid the rest of the bidustrial demands as genenal demand, The
~spectal demand. was “defined based oit the results of a questlonnal re survey of Custo~’
mers car zlcd out by INFCEL. ) : .

1 ) ; Large amount of incrcases in Lhe special demand are f01 eseen in sonie systems, :
the major ones of wlnch are descrlbed below. ‘

i ):_"i" Regarding Lhe ccment mdustry, a huge demand of cement is foreseen.
R :because of Increase in activity in construction such as the large-scale-
. hydroelectric (Icvclopment projects of. Pisayambo. and Paute, and other
projects, and as establishment of new factories in the Norte System:
‘area and expanslon of factories in the’ Centro Sur System area in 1977,
~and expansion of factories in the Centro Norte System area in 1978 are -
'-'SCheduled the Increase in powcl demands of these factories are ex-

- '_'pected, too. N

i'i')" Increase in power demand is expected in the Esmeraldas System, -
L .E_; whcre an oil refming planL is bemg constructed : :

- iy Milagr‘o and B"lbahoyo dis'tucts in the Guayas Los Rios System and- .
. the El Oro Systeni arc.in arcas of low, . marshy land and there are . *
o ﬁ--'many places which aie unsmtable for agncultmal cultivation. Con-
ke _sequently, _as a part of the regmnal promotion policy of the nauonal
government dramage and ir rigation projects are being canied out
~in low- elevation marshland areas, therefore, 1ncreases in drainage :
L pump loads each year are taken mto account. o

L :fi'v')_'.- e 'Inc‘r'ease' in dema'nd are expected ausing from new installation and '_
. expansion of productlon facilities in the Pichincha System arca which '
8 -_1s the main ploducmg cem:el of textile products.

vy Increases in demand ar‘e antimpated arising from new construction
.. and expansion of production facilities in the Guayas-Los Rios System
" area which is the major ploducing ccnter of the foodstuffs procesqmg
e mdustn Ve ' . :

i) ;Increases in demand is looked forwan d to cue to new constructicn and
o --expansion of production facihties in the Guayas -Los Rios and Pichin-
. cha System areas wiuch are the major centers of machine and chemi-

'_cal industues. g A :

2) ' Forecasts for the generai demand aae to he made fl om the past trends up
to 1973 L S L

Fm facllitate statlstlcal procedure, the followmg periods are selected to
obtam the past trend of the demand Which will be as mdicated in Table 4 9.

: Details of the forecast of mdustrial demand sccondmg to the above are as .
indlcated 1n Tab{es A 1 (11) of Appendlx A 1,

e




: Table 4 9 listorical Increase Ratlo oI Industrial Demand

Lo : Averagc growth rate (%) SR e T LT R
U gystem - 0 1974 19800 9-.7_4,. .+ . Reference . .
DL -1980 L L1984 w1984

0 1200 12,000 1966« 1973-?; 12: '0%
0 102 100 1964 - 1978 ¢ 10.2%
R R U U BT S
Centro-sur CALT7 O 1L9 118 1966.- 1973 '_‘.11.9%':;?. S
Swe. - o ALY 11,9 1L 1967 _}'_;.197'3 1_1.4-‘9%5=_‘};t' o
SIS0 1500 G150 1964 - 19721 15.0%
8 8. T . Ry
4 4
8 8

Nore 1.0
) Pichincha . . 10,0

Cehtro-Norre R

. Esme‘raldas.._ e _f. 15. _‘ _ e
‘ 8.8 1964 - 1973 8.8%. o
1964 - 1973t 9,4%
1968 < 19711 7.8%.

' -_Manabi o | _' 8
" Guayas- Los Rios -9,

T N = - R - .

f-ElOro- RERRRRES AR 5

STl 96097 96

44 Forecast Results o ,.

The power demands at customer ends calculated accordmg to the above‘__ e
: cond1tmns are as shown in I‘ables A 1- (1) to (10) of Append;x A 1 .j:: -

' Loss factor and annual load factor were calculated based on past trends, e
and the values forecast on a national basis for the tmee representative years of. 1974,_ 4)
= 1980 and 1984 are’ as given in Table 4- 10. e L L -

Table_'4 - 10.' Lcss Ractor of Trahéihiésibn and
' Distributl.on Lines and Load Factor RS

- 'Los_c factoif (%) ' '16..5"-_" ;__1_5.-_2 144 . e
Load factor ().~ 4849 49

’1 he maximum power demands and the annual energy demands at sendmg '

end calculated using the above loss factor and load. factor are as shown in ‘Table -
4-12 and Table 4-13 respectively, According to these, the maximum power- demand,'j B
which was 300 MW on a national basua in 1974, is forecast to heCOme 1,019 MW In SR
1984 with a growth race of 3.4 times, while energy demand at sendmg end which
was 1,248 GWh in 1974, is forecast to become 4,366 GWh in 1984 with a g1 owth- .
rate of 3.5 times, Rega rdmg the ‘average growth rate in maximum pcwer demand, _f e
. it would be 14.7 % for 1974 to 1980, 10.5%f01 1980 to 1984 and for 1974 to 1984 it

would be 13.0 %. As for the average growth rate in energy demand at sendzng end ;.;.-

' -._'4"0:.;.



»

il would be 15 3% for 1974 to 1980 and 10 b% fon 1980 to 1984, and for 1974 to 1984

'7‘wmudbe13 3%

o Rega rding the compositlon mtms of demfind categoues, they are as indi-
.cated in’Table A-1-(1 2) of Appendix Al and the figuxes for 1974 and 1984 are also _
: gwen in Table 4 11 below _ L

Table 4 ~ 11 Compositlon Ratlos of Demand Calegorles _

S ~undt %
: co o Residential ,
BT : I_"d‘.‘Stri_e_s . and Commercial Others
Cooue74 o33 86 1l

1984 43 s 6

‘As seen m the table, the ratxo of industrial demand wﬂ.l be increased con-

siderably durmg tlus ten year peiiod and l;he change in the structure of demand will PR

":.'.be promment. .

e
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CHAPTER 5._ PROJ]:.CT‘S COMPOSING LONG RANG[} FLFCq mc R
POWER DEVI‘LOPMDNT PROGRAM S

5-'1 Power Generation Plojects Destined for Natlonal Interconnected
System : - : ERR : B

i "As of Lhe end of 1974 the power generation projects destmed for the Na— -_3 o
- tional Taterconfiected System under conetructmn or being prepared for construction B
by INECEL were as described below. : , e - , S

5-'1" “Pr ojects under Constructlon

L

Pisayambo llydroelectrio Power Station

g Power generating type o ¢ da:n' waten;{a'y_. S
| -Effectwe sLorage capacity :‘"90 X 106 m3 N
: Maximum available disehauge 18,6 m3/sec
'_"Total head T -513_:4 ,Q;g-":‘_:'475 moo
| '-,Maximum output ) 69,2 MW :';_- L j :
| -Annual energy productlon - 296 'GWh/j}eafz o
o Approxlm'\te cOnstruction cost,j_ US$ 75. x 106
: Scheduled start up .,.1.-;5:‘.January 1978 B

Norte Thermal;Power-StatiOnf AR R ‘

Powe1 generatmg type ' ‘_._diesel
,'_ Fuel used L L : '-:: heavy 011
- Maximum’ oul:put ) . :' S :_'.30 000 kW

Approximate construction cost_f :'-: US$ 23, 2 X 106 il
Scheduled start- up ) March 19'77

The total lnstalled capacity of thc above power generation pro;ects under
constructlon 13 99 ZMW. L S A e et

5-1-2 Progects Being Prepaled for Construction

~Paute Hydroeleculc Power Stauon (Flrbt btage) a

Power generatmg type e dam-watexway :
Bffective storage capacity oy 90 % ‘106 m3 .
Maximum available d1sci arge , 100 m3/sec B

ey



'Total head . Ty 667m

Maximum output _; : L : $00 MW |
- Annual energy production o Cor2, 850 Gwh _
L Appmximate constructron cost - US$325.1 x 106
".*”:"_Scheduled Start up S January 1981

Guayaquﬂ Thcrmal Power Statlou (First Stage)

: '53 Power generatmg type Lo :: steam _
' ..Fuel used SR IR iioayy oll
- 5_:Max1mum output o _:' . .. CU73MW
_-.:'Approximate construction cost o US$32 x 106
| _Sch_eduled sta_rt up_.._. R : March_lé?’?"

§ The total installed capacrty of the above power generation projects being
_prepared for. construction s 573 MW. L _

"'5 1 3 Proposed Power Generation Projects _--:5

R Judgmg f rom the results of studies of the demand and supply balance up tol984
o as. one of the power. gencration projects destined for ‘the National Interconnected
_'-System, ‘the Second’ Stage, 73 MW, of Guayaquil Thermal Project should be added
. to the four pro;ects prevmusly desc ribed. Regarding the time of putting this into
._'service, it'is necessary for start-up to be in “April 1979, Considering that this would .
- be commissioned one year Jater than the First Stage and 1ts construction would be
carried out in parallel with the First Stage, it s judged economlcal to adopt the
. ‘same type of.- equipment as for the Frrst Stage. . ' . ‘ '

_ Summarlzing the power generation projects to be car ried out by 1984, it is
necessary for a total of 745.2 MW to be developed as shown in Table 5-1,

. Fu rther, on studymg the demand and Supply baiance from. 1985 to 1990, it
s found necessary for the new. power generatlon facihties indicated in Table 5-2 to
_ _' be’ put into service. : :

8 2. National interconnectrng Power Transmission and Transformmg

Program

The power System in Ecuador at present comprises the small or medium _

_.-independent systems in the various mumcipahties. So long as there exist such -

::_."-dependent systems of small demand, large power sources cannot be put into sefvice,

.. and foi others than’ the districts such as Quito and Guayaquil where the demands
care.of la rge scaie, there is nothing that can be done except to carry on constructing

- “small-scale power sources: To continue with such a situation means that the water.

-




fable s - 1 Power Plants to be Constructed up to 1984 o
for Comprxsing Natlonal Inter connected System_ ¥

' R ' ' 'Capital
S Projects Max oulpul ; . requited
L e | oo aoousyy

Datc of .

Prcscnl,y o
_wmpleation R

: llydro : R T
1/

cUnder o 49 6= Dec. 1977 i
. congiruction ; L IR

‘ _Plsay'a'mbo _ BT 692
Pau(c lst. sl’tgc _ ‘ L ‘ = 500 ' N o L :
.'No LandNo.2Unit 200 . Biddlag - 2531 . Jan. .:931
No. 3 Unlt LTy o ‘5.-“5.- N Aug,l932
No.4Unit .~ " 7100 [~ . Planning ijaz.o_;- CAug 1983 _
_'msmn'ﬂ?Hjlm R U Avg, 1984
-.‘l‘hermal.f-'-.. 7 : .
. Northern thermal ) ; ] U Under o : : L
(D_l_escl) I 30 .+ cofistruction. " 232 : ,-"4“’_-.""_":-'9‘-'7---
lat s!age (Steam) 73. e .Bld_d.m‘g_-‘: - ..'.32-‘0 - .;‘\_]:.)r_il.,-xl‘978‘_...

uayaqet therel gy o Frowesed .t thao o aprie79

Ind stage - (Stean)) - R b L

S Totab. o sz i 99

“Note-r ;I‘/' Capital :;équlréd i:nja“nd a(t:c!!f.-i‘)?S.‘ " S e

* Table 5 =2 Power Plant w© bc k[')é%/'e_l',_c}ped'fi‘é‘in__198'5___“t_0;199":0' AR

"Pi:'o_j'é'ct' B IR Max output (MW) Year of compleatmn

Sto',_Dbming'o © st étége Thermal | ‘ _100‘ Sl "_: ’ Dec.';_ 1985
o ind 'Stage' ot 200 L Dec 19:8.6' e
" Toachi lst stage: _'Hy:_d.ro.,'_ 150 T Dec 1987 Sl
Wl 2nd scag_e_:'f' 75 R Dec1988
Ghayllabamba ~1st stage L 210 | S Dees 1940 o
No. 1 unit o B T e

power resources within the country would not be effectively utihzed and is unecono-
mical from a national point of view. Taking these points into’ consideration, INECEL

is planning to tie the regional systems scattered throughout the country by nation-~"
wide mterconnecting transmission lines so that large power- sources such as Paute -
‘Hydroelectric Power Plant can be put into service. The foundation of th_is Lnterconf- -

..;45% +.



o necting’ Transmiss:ou Line P:ogram 18 to construct an interconnccting power trans-.

. mission line between. the two largest load centers of Quito and Guayaquil and further -

" éxtend the lie to 1nterconnoct with Paute [Iydroelectric Power Planit as shown in Fig. ‘
5-1to compose a tumk Hne for the National Interconnected System, Tor other re-

E gional systenmis; the plan is to make interconnections pi oviding 138-kv Lransmtssion :
- - lines branching from this 230- kV tiunk line, The purpose of construct:ng these B

- branch lnes 18 to make it unnecessa £y for small—acale power sources to be dcveloped '
~.-n the va rious regional systems‘ :. S : . ‘

- : The outljne of the program presently planned by IN[:CLL is as shown in

L 5- g- Outlme of Onginal Plan and State of Constructlon -'
o '(_'1.) _' Quito Ibana Lirie (138 kV, 90 km)

A Constructmn of this transmtssion lmc is to be done in pa:allel w1th con- _
R structmn of Norte Thermal 30 MW, to connect the Pichincha System centered around

| -'_Quito with the Norte System centered around Ibarra and Otavalo by 138 kV, - Bl(ldlng

_ “for this project was completed in. February 1975 and it was scheduled for construction
- t0 be started in April of the same yeat, - Completion of the project is scheduled to he
' i December 1976 with the line to be used for transmlssmn of the ‘electric power of -

"Norte Thermal Power Plant to.the Norte System frozn Maich 1977, It is planned for

" this line to be used later also for. recewing power from Pisayambo Hydroelectric
'Powen Plant. , ,' , S S :

: S (. Quito Pucata Ambato Lme (138 kV, 244 km)

This transmissmn line was. plannod for transmitting the electric power of O

S "P1sayambo Hydroelectric Power Plant, 69,2 MW, tothe Pichin¢ha System and the -

Centro-Norte System, "and this project is: presently under constructlon and is sche- -
- duled.to’ be completed in December-1976. This line is also to bc used as an Inter-
'connectmg transmission line between the Pichincha and Centro- Norte systems, and

o part of the electric power of Norte Thermal Power Plant is to be transmitted to the

Centro Norte Sysl:em utilizing this line until December 1977, when the Pisayambo

| j Hydroelectric Power Plant w1ll be conipleted. .In the future, as the demand in the -

‘Centro-Norte Sysl:em increases and the time comes’ when all of the electric power . '

& of Pisayambe Hyd foelectric Power Plant will be alloted to the Centro- Norte System,

© the line will ave the role of recelving power from the National Intercohnected.
‘System, When the Quito- Ibarra Line described in (1) and this line are completed,
.the northern mountain area ‘of the National System will all be interconnected and
efficient operation of the. system will become possible under combined operation
L oof Pisayambo Hydroelect nc Power Plant and Norte Therimal. Power Plant

} Qu1to~Pascuales Lme ( 230 kV, 330 km)

. This. lme is a ttunk 11ne of the National [ntelconnected System and inter-
~-connects Quito and Guayaquil, the'two largest load centers of Fcuador. Santo
Dommgo and Quevedo are situtated on the route and these are starting points for
i _‘_branch lmes { 138 kV) to the Lsmeraldas and Manabi systems respectwely. The

: ;;4(;# S
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: 1ine is presently being put out o bid and is Scheduled to bc completed in June 1978
" and will be utilized for économical operation of the Intetconnected System with
Pisayambo Hydroelectric Power Plant, Norte Thermal Power Plant, Guayaquil
“Thermal Power Plant, ‘and Cumbaya Hydroelcctuc Power Plant and Nayon Hydro-

o electric Power Plant of KEQ as the main power stations until Paute Hydroelectric,

Power Plant is commissionéd in 1981, Further, .after start- up of Paute Hydro- -

o electric Power Plant, .Lhe Tine will serve to tmnsmit electric power to the northern

'areas. P
,(4:):' S Pziut’e-Pa'scaélés'Line (230?kV', 200 km). -

Thls transmissmn lme is for transmltting i:hc electric powen “of Paute Hydro~ |
'electrlc Power Plant to the major load centeis. This line is scheduled to be completed .

- at the end of 1979, and the line will be used as a power intercha nge line from Gua-~
o _iyaquxl to the Gentro Sur System, in and after 1980 : o

: ‘(5) Guayaquil Santa Llena Line ( 138 kV, 120 km)

N Fhis is a branch trans;missmn 11ne for transmltting power from Pﬂscuaies
Substation located in. Cuayaquil to the Santa Llena Dlstrrct and is scheduled Lo be :
completed m December 1979. ' : R

B (6:)'5_'1 Santo Dom:ng Fsmeraldas Lme ( 138 kV, 170 km)

RS ’I‘ins transmission lme is for transmltting power to the Esmeraldas System
A branching from:Santo. Dommgo Substauon on the 230-kV transmrssron Iine route and-

% s rs~eheduled to be completed at the end of 1978

o Quevedo Portowejo Lme(138 KV, 120 km)

Tius 1s a branch line from Quevedo Substatron of the 230 kV trunk lme and

- 15 scheduled to be completed at the end of 1978

E (S)'f Mﬂagro Babahoyo Line (138 kv, 40 km)

_ Thls is a branch transmrssmn line from Milagxo Substat,lon of the 230 kV.
-National Interconnected System to the Babahoyo Dist rict and is scheduled to be
_ completed at the end of 1979 ' S

@ Milagr0~Macha1a Loja Line ( 133 kV, 275 km)
'I‘hrs 1s a branch transmission line from Milagro Substation on a 230-kV

-1ntereonnecting transmission lme to the Machala and Loja dlStl‘lctS, and the target
- time for completion is the end of 1980. The peak load in 1981 for the two districts

8 will be 32.6 MW in total, and thc line is scheduled to be completed at the end of

: 1980 to receive eleciric power f rom Patite Hydroelectrlc Power Plant,

~49-




(10) Paute Cuenc'l Llne { 138 kV, 40 km)

'Ihis js a line for transmission of powe1 from Paute Power Plant to the

i Centro-Sur System dnd is to be completed in December 1979. ‘The clemand in the

- Centro-Sur System in- 1980 will become 38,6 MW to produce a shortage of supply
_with the’ ex1sting facilities and so it will-be necessary to receive power- f rom the
Guayaquil System by this transmission line, : n and aftct 1981 the power of Paute
Power Plant wﬂl be 1ece1ved by this line. o S S

The outline of the National Intelconnecting Power Transmlssion and Trane- o
: forming 1’rogram is as shown in Flg. 5 | R : UM

5-2-2 Modificatlons of Origmal Plan
On studymg the above Natxonal Interconnectmg Power Tranemlssion and

Transforming Program since the 230-kV transmission lines, wluch constitute the ‘_
. nucleus of the Program, are elther already under construction or are being pre- P

. ‘pared for construction {(in bidding ), the Survey Mission consudered thesé lines as ~

L .being already definitely decided, and examinations. were made on the times of conl-"" o

_ pletion of the remalning parts consisting of bianclilines, or the times of intercon- L
nectlon with the regional systeme. The reeults are the followlng : L

' .( ) The completlon time for the 138 kV Santo Domingo—Esmeraldas Lme 4
--'-13 to be changed from December 19'}‘8 to December 1980. S

:;('ii -); The eompletlon tn‘ne for the 138 kV Pascuales-Santa Elena Lme is to
o he hastened by one year changing from December 1979 to December
-f1978 ; - ‘ i, :

(i) In the tWO"CH‘CUIt, 230~ kV Paute Milagro Pascuales Tranemlssion s
o _Line, the section between Paute and Milagro is to be changed i

. design to trlple circuit thb the thl rd circuu to be completed in ]tme

' 1983 - - - S i

’I‘he constmctmn schedule takmg the above modificatlons into consideration e '
__1sg1ven in TableS 4 ' : : STRPE R -

5-3 Regional' Eléctrifibation "Progratn' :

5-3-1 Structures of Reglonal Syetems o

T he alm of the Reglonal Electriflcation Pr Ogram is to integrate the small-
~ scale electric power systems which are presently ecattered about in'the various -

municipalities, into systems covering one or two provinces, with the ultimate aim
at interconnecting these systems with the National Interconnacted T ransmiselon Line - e
to receive economical energy to be generated by large- SCale hydro power: plante such -
as Paute and Pisayambo Power Plants, Also, in order to raise the electrification rate -

of underdeveloped dist ricts, it is planned [or distribution 11nee to be expanded to non~ .
electrlfaed villages, : . : _ PR

s
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. In ordet to comply thh the above Roglonal Elecl: ification Program, INEC Lo
is planmng to expedite formation of ten. regional systems. enveloping the entlre area of _
Ecuador includmg the Oriente ancl thc Colon Islands (Calapagos Islands) "

'I‘he COI‘II])OS‘ithI’I of the regional systems planned by INLCEL anci the servico _'::

L aleas are as shown in Table 5 5

‘l‘able 5 5 Year of Integration of [}ach Regional ‘iystem.-‘f T

sy CSupplyaréaby ..ol Yearof o
: Sy_st_ems pre[.ec[u‘re'l . o Bloc:rig:ulillllcs inlegratlon :
(1) Norté _Carchi, Imbabura _ Dbarva. ‘fulcan, ~ . ¢ . L
' o 'Flchincha Co o Menwfar, o Deel) 1975
" (2) Pichincha Pickincha. . Guitos : SRR
T PR . . " Ste, Domlngo. - June,; 1978
3 Cemro_«_No_r_té (,otopaxl ']‘ungurahua.- ! ‘-Amba.to,_
e o " Chimborazo, Boltvar,  * ‘Riehamba. - . e
' Pasiaza, ... Alausi. Bolivar, . Dec,, 199700
) Cen’i_to-Sur "';ﬁ_ouay. Coifiaf. S "(,_'uehr.‘a'_. R P _
S : LUhaogues s - Det 1999
_ {S)Swr . Loja, Zamora-... . . . Régionai del Sux ._ Lo
UL UhdnehipeT T s T T peey, 977
' (b)ﬁsin.‘eralclas Bemeraldas : Esri’lerol(d.a'fs‘. e Dec, l97'f .. :
() Manabi  Mamabi . o< WNBCEL-Mdma,. o0
B e perteviefo, U T Deds
{8 Guayas . Gusyas, Los Rios- '~ = EMRLEC, Sta.
. -Los Ries : -~ cosot T Elenay Los Rios, =~
o T - Milagre, R B
. Quevedo, Daule Co- Deci, 1978 0
) BIOrs - ElOro. B Ore, Zasama - Dec., 1976

5-,3-2 Power Generation, Transmission and l‘ransformmg Pl’Ojects -
Lin Regmnal Systems o e

Power generation projects in the Reglonal Electrn’lcatron Program ate plan- e
_mned to cope with the increase In power demands of the various regional systems until L
the National [ntercomlecled System conuects' the various reglonal systems o

This plan for reglonal power genoratlon projects is prepa red in each of the O
nine regional systems anda total Installed capacity of 181,6 MW has been: deterinined
for the whole coutlry, But. as a result of the present 1oad forecast, it was found ]
that there would be a hecessity to add power generation projects of 26,5 MW, amount-‘."-

“ing to a total of 208.1 MW together with the already definite projects ‘The definite .
-transmission and transforming projeots by. regional system- are shwon in Table 5- 6
and ad(htlonal power. generation projects in Table- 5 T RN



"I;all)ll'e' 5-6 'I‘ransmisqion and Tramforming PrOJect for Regiona] Systems
EE : (Proposed by INLCEL)

. gystems L

" Transforming

- gapacity -
(kVa)

- ‘Transmission line

69k

345k

O adky

8.8V

Dlstrlbutl‘on-llne

. {Numberof = -

clistonmer )

'i'f(7)'hdana;ﬂ-'

0y Norte

" (2) Pichicha
Qullo
Sto. Domlngo i

'.: _(3) Cenuo-Norte
. _' Latacunga
s . .A_n!b_am;

' .'R!ol.)anﬂ)a' :

‘Guaranda -

) Centro-sur
L @yser

'-‘(‘6)‘_R§me‘ralda§_ i

. (8) Guayas-Los R!os ‘
:'Guayaquil Duran
o Salinas. Sl:a. Rlena

Daule, Balzar

_ Mllagro, Naran]ar B
. Babahoyo, Quevedo

@B ore

Total,

13, 200°

61,350
46,100
15, 250
13,250
1,000
'3, 450
2. 800.

800
BT I

S 2,500

109,000 -

17,550

14,200

71,500 :
12,000 -
: 22, 500
16, 280

4100

16, 750

25,850

349,400

T es

93

255
40

35
130

166

184

R PR R

474

EETX I

00
40
173

188

1,448

g0

5

88
88

130

216
60
156

531 -

76

61,
13i
213
50

189

pY)

. 299

463

196

I

74

114
151
285
224

166

2,806

16, 400

34, 410_ :
29, 000
5, 410

16,290
3,460
6,130
4,000

700

© 72,000

47,000

870

9,600

30, 060

34,500
6,000
'8, 000
13, 200
18, 300

9, 0060

198,880
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. Thé_ i)ian_s flor'the_ varlous regional systems are desciibed in the following:
; _'.(1_) | Norte Systcm

‘ “The Noite System, w1th m*un 34,5~ kV interconnecting linc aheady com~

pleted 18 ready for mtraxeglonal interconnection, Further, the time when this

_ regional ‘system can be tied to the' National Interconnected System is Dccember '
71976 when the Quito-Ibarra Transiigsion Line ( 138 kv, 2¢ct, -design, lcct, string-

“:ing) will be completed.- The proportion of hydraulic ‘sources in the _power generat-

ing fac1lities of this system is great being 90%. However, all of the hydroelectlic _

. plants arc of run-of-river type with appa rent output reductions during the dry season,

- and there is no surplus capacuy in terms. of balance of demand and supply. Accord-

-+ ingly, it has been planned for a.2,5-MW diesel. power plant to be added in order to.
" cope with in¢reasé in demand unnl it hecomes possible for power to be received from
" Norte Thermal Power Plant in March 1977, ‘and preparauons are being made for - -
- bidding at:present, Adding the determined projects of 2.5 MW to the existmg facili- .
) ‘_ties of 13 76 MW l:llere w111 be a total of 16.26 MW in capacity w1l:h1n the system. :

S Meanwlule, it wil‘l be Ibarra Substation where the system will receive power '
- 'from the Natlona‘i Inte rconnected System and 34,5-kV line is already completed rom
~ here as far as Tuican to the north.and Cayambe to the south, The scheme shows that
‘.power’ will be d:stubuted to communities along this transmission line trough the six
... substations’ (34 5/13.8 kV ) of ’I‘urcan, San Mlguel, Bl Angel, Ibatra, Juncal and -
g Otavalo, ‘and these substations are als-o already completed. PFurthermore, expansmn
= program of the dlstributlon network of 13, 8 kV hnes is reahzed in 70 /(, approximately.

i . (2) : Pichmcha System

- The P1chlncha System is a reglonal system Supplymg electiic power to Pi- .
. -chincha Province and is presently divided into the Qurto Dlstnct and the Santo Dommgo
. "D1strlcl:. SR : : - S

i) Quito District
TheS%fem for _Q!lirb”is :l_ocatéd at ‘the QUR’Q District, the capital of
© ‘Ecuador, and the surrounding towns and villages, and electric power

S T supplled by EEQ. ‘The following power generation projects are
: Presently under consrructzon by ELQ in this distriet: . -

' Sch_e_duled_ date
of completion

,Pasochoa Hydro : : 4_.5 MW December 19?5 :

, Luluncoto Dlesel an stqge 8,72 MW December 1975
V_Quito Gas = ' _“51,24.71_' MW August 1975
- Totai_i o smsamw

ERRT T




. W1Lh the above completed in 1975 beiug added to Lhe existmg 114 64 s
MW, the Quito District wil[ have a total installed capac1ty of 151,96 - L
__"MW. “This capaclty is sufficient to cope with tncrease in demand unul
- the time of nation-wide mterconnection and there will be'no neccssuy
for ad(ling new power soutces within. the system. “The: diStl‘lbuthl’t net-
L work is fairly provided in the capital. area and the aim.:in the future
istto) r,xpand the nietwork to Lownis and villageb runote from the capital
'alea by 22 kV c. 13, 8 kv lm(,s ' : .

iy rsant Dommgo l)lsuict

o {‘he S'mto Dommgo Disuict is 90 km dlstant fmm Quito and electrlc o
- power supply is belng car ried out by the Santo Domingo Electrificatxon '
- - Cooperative, Diesel. thermal plants of 1,58 MW and 2. 28 MW have -
" been deter mined to be added to this sy.btem with start-up bcheduled in..
the middle of ‘1976, and additional woik of the existing powerhouse is’
: __p:;esently under way, - ‘When these are’ completed, the district will lnve
‘- a total capamty of 8,02 MW combined with the existing installed capa- .
- clty of 4,16 MW and’ will be ‘capable of meetmg demand untll 1979,
. Since the system Wlll be connected with the Natlonal Intetconnected S
. System in Juhe’ 1978, there will be no nece331ty to add new power R
- sources mthm the systém, Distribution lines of 13,8 kV are being
extended, from Santo Domingo Diesel Power Station along national |
- highways in the fouf dlrectiOns to La Umon, E1 Carmen, Alluriquin
RS and Las De11c1as cmd roughly 60% of the project has: been completed o
L up to the piebent. Fulther in ordcr to eniarge transmission capac;ty el o
to meet futme increases in. demand in these four distrlcts St is being o
E ‘planned for 69~ kV. transmlss‘ion lmes (95 km, 3 substanons) to be RERETRE
~ added. : L R

3y Centro -Norte System -
 Thils is a reglonal System composed of the fwe"pwvmges of Cotopaxi, e
Tungurahua , Ciumbo:azo, Bolivar. and Pastaza, and présently is- leldCd into five _
districts, namoly, Latacunga District, Ambato District; Riobamba Distuct, Gua- -
randa District and Puyo District, INECEL plans to Inferconnect these dlstricts by
- 69-kV transmission lines, and of this plan, the 50-km line between Ambato and
Riob'xmba was complcted m 1970 and is ln opcratmn R S UL S 'i

_ _The pro;ects in each of the disuicts of this system are a,s deScribe(i below.' g

{ Latacunga Disl:rlct)

A 1.0-MW dlesel ther1n11 plant is presently undel constructlon in
this district, with a further 2.5- MW diesel thermal.plant. determined and L
in prcpalauon for construction, - With these additions to the existing facm- BRI
ties 5,34 MW, the district will have power’ generating facilities of 8,84 MW, e
. There will be a shortage of electric power in 1976 wlth thls capamty and 1L Lo
~will be necessary to supplement it by transferring a reserve diesel, 2, 18
MW x 1 unit, from the Quito Distrlct. A (i1slribut10n netwmk of 6, 3 kV is

A5ﬁ*ﬁ




' completely equipped n ihis distr ict and Lllcrc are no phces where distrl-
.butlon lines must be newly extended, In preparation agalnst future increa-
ses in power demand, INECLEL plans to successively rcconstluct the lines
- raismg the voltagc to 13.8 kv. ' = :

| _j'.'( Ambato D1strict )

: In this dlstucl, the Amb’tto Flectnc Power (‘Omp*my was conslruct- B
- ing 6. 0 MW of diesel (3,0 MW x 2 units) with completion scheduled for '
September 1975, “With: these’ completed,’ togeLheL with the existing facilities
~of 7,13 MW in the dl‘:‘tlicl, there will be a total of 13,13 MW of hydraulic -

L . and thermal Iacil1t1es. However, when seen from the load forecast, there

wul be¢ a- shorLage of power supply in 1976 and it will be necessary to
transfer one 2., 18 MW diesel unit from the Quito District in order to fill -

" . the shortage in power Supply Tt is planned to provide a: primary substanon :

(138/69 kv, 40 MVA) in the Ambato District to receive electric power from

the National System, and from this substation power will be transmitted by S

. 69 kV lines to dlstrlbution substations (69/13 '8 kV) in-the Latacunga Puyo
~“and Riobamba dlstrlcts in the system, _The dlStI‘ibUthﬂ network in the
; Ambato DlStllCt is practlcally pr ov1ded but there are a large: numbel of
' anuquated faCIllthS, ang reconstruction work with the double purpose of
¢ renewal and raising the voll.age to 13,8 kV is presently being hurried,

v .:;;:The accomphshed rate of this: work 15 approximately 50%. - Future prOJects

- plannéd are rémodelling of 2. 4 kv or 6.3 kV antiquated facilities and ex-
_pansion of dlstubutlon network to pa rnally remaimng unelecn 1f1ed aleas. ;

A

o (Rmbamba Dlstrict)

IR In tlus district the Rlohamba Electric Power Company has planned _
_ the Second Stage, 2.60 MW, of Alao Hydroelectric Project; which is sche--

_duled to be completed in the middie of 1977, and no further projects are
B bemg considered, Combining the éxisting facilities of 10, 16 MW and .

the defimte addition, the district will have 12,70 MW of power generating

8 facﬂlties, but since there will be a shortage in power supply in 1976, it

Cwill be: necessary ‘to transfer two’ 2 17-MW diesel generator units from
_.the QUItO District to augment the: eupply. [hlS district is: already inter-

: ‘connect.ed w1th Ambato by 4 _69 kV line, = o :

- ( Guaranda District)

Addmon of al. 0 MW dlesel thermal plant scheduled to be completed’

S the middle of 1976, is: defmlto in this district, The existing capacity is

1,48 MW and together with the additional plant decided, the (Iistl ict will
. have a capamty of 2.43 MW, Thereafter, if Guaranda system is intercon-~
nected with Riobamba by’ a 69-kV ling in 1977, there will bé no need to
'newiy add power sources. The power demand of this district is concentrat-
ed at Guaranda and its surroundmg villages and the district is the most
' :lagging in electrjficatmn within the Centro Norte System. The reason for
this is that the scale of demand- 15 small and that distances for distribution
“to scattered v1liages are long to present an unf‘worable COnditlon for elec-

e



S (4) S Centro Sur System

* trification, The elcctlification scheme in the futuie for this district would'} B
be to complete; filSt, a 50-km, 69-kV interconnecting lihe between San .~
Juan and Guaranda by 1976 ; ‘second, the 13,8-kV distribution nctwork EE

‘ w1thin the distiict by 1979 to expand electriflcation. L

{ Puyo Distrlct )

S The Puyo DlSl.l‘lCt, although in the Cehtro N01te System, 15 a district: =
“located in the Orlente, Since an interconnection is to be made by a 69- kV
“line from Ambato to Banos, thig line is planned to be fu rther extende(i -
Puyo, The scale of demand 1s pleeently small, butis expécted to grow in h
" the future because Puyo is the gateway for development of the Orlente; so-
N INECEL makes it ong of its policles to interconnect this distriet. Addition ef
- a0,5-MW diesel to be completed in the middle of 1976 has been determined for
- this district; Combined with the exlsting 0,46 MW of capacity, there will be
.a total of 0,96 MW, but since a shortage of electric power will be produced
~ before interconnection with other districts of the system: at the'end of 1977, 1t
“will be necessary to transfer one 0, 30-MW. 1eserve diesel from another system
Lo to 1esolve the Shortage of - electric power. . o SRR N FU

_ Ae descrzbed above, the power generatmg facilities in the Centio Nortc
-System will be a total of 38,01 MW connposed of 24, 51 MW of the exietmg facih-
' ties- and 13 50 MW of the defmite pro_lects. B A LR

o ' 'Since this system Will not be able to receive power from the National Inter* 3
' connected System until start-up of Paute Hydroelectric ‘Powet Plant, . the Cuenca IRTTRNE
Electrlc Power Company has detexmined construction of - Menay Dieeel Plant Pro;ect o
in the Second Stage of 2. 28 MW aiid in'the Third Stage of 8.52 MW, and Saucay Hydro- :
" electri ic. Power P o]ect of 8.0 MW or-a.total of 18,8 MW. After the start-up. of e
“these projects,. this system together with the existing. facilities of 17, 25 MW ‘will.
have power generatmg facilities tetallmg 36, 05 MW, Demancl up to: 1979 can be. _
filled with these facilities, but there will be a shortage [w 1980 -So it will De. neoee-
" sary that power is supplemented from- the Mational Syetem tlu ough the Paute- Pascualee ’
Line and the Paute-Cuenca Line scheduled to be: completed in December 1979 till the .
“completion.of the Paute Hydroelectric Power Plant This system, _whlch straddles ‘the
two provinces of Caliar and Azuay, already has’ Cuenca and Azogues mtelcounOCtecl .
by a 22 kV disttibution line, _Distribution to the commumtles in outlying areas is to e
be clone by 22 kV imes from Cuenca and Azogues L R

Cuenca is the tlurd la rgest cily of Lcuador, and in order to fili the demand
- of this city, it is plamned for power’ to be recelved from Paute Hydroelectric Power
‘Plant, Before addition of Paute Hyclroelectnc Power Plant, distrlbution is planned -
to be made to the various locations from the collective, diesel plant of Cuenca, and .
particularly, intrasystem interconnection by 69-kV lines and expansion of distribu-‘
“tion substatlons (69/22 kv Yare planned ‘The Canar DiStriCt in the nOrthern part
~of this system has only a small demand angd can maintain a: etate of self-support for _
the time being and thereé will be no need to mteroonnect the District with A/ogues in B -
- a hur_ry However at the tlme of etart-up of Paute Ilydroeleetric Power Plant, it '




_ 'will becomo necessaiy to construct a 22 kV interconnectmg lmo between Canar and
s _'Bibuiian and to expand distribution lmes to the Villages around Canar. : '

: .:':(5) bur System

_ This System is thc last to be incorpor ated in thc National Interconnected ‘
System and for the time being it will be necessa ry to secute power sources wlthin .

. L_Lhe System. At present,” plans for Catamayo Diesel in the Secoud Stage of 1,28 MW,
~and in-the Third Stage of 2,50 MW, with a total of 3.78 MW, have_ been determined

" when these are started up, the facilities will be 8,59 MW. combined with the existing

4,81 MW and the demand up to 1978 can be coped with, but they are: insufficient for .
- supply’ capacity up to the time of intorconnectlon with the National System and it will

. be necessary to addttionally put into service 5,0 MW. of diesel in. 1978 The distribu-:
~tion network of this system is already constructed between Loja and Catamayo at 22kV
‘and between Loja and Vilcabamba at 13,8 kV, " But the distribution lines in other
, communities such as Saragro, Catacocha, Celica, Alamor, Gonzanama, Cariamanga

: and Maca ra are not yet incorporated in the distibution network. Conseqiently, the
. 'main point in the electrification prOgram is to construct the distribution network:
covering all the ‘communitigs in the province with 69 kV, 22 kV or 13,8 kV distri~ =

i ;bution lmes with LOja and Catamayo as network centers, Of such lines, the one

- _presently under construction is a 22 kV Uie from San Francisco Power Plant to
."._Zemora ' whlch is Scheduled to be completed at the end of 1975 L

(6) : Esmeraldas System i

S Tlns system presently has the deflmte progects of Santa Bainas‘in the o ,
Second Stage, diesel, 5.46 MW, and in the Third Stage, diesel, 6.0 MW, Of these, =
Second Stage project is under construction ang scheduted to be completed in Auguste

1975, As for the Third Stage project, it.will be completed in August 1976, The ex~ o
' isting power generating facxhues ‘of thig system amount to 4. 86 MW and when the P

- definite projects of 11, 46 MW are completed the system will have 16.32 MW of

o generating facilities This installed capacity will be capable of coping with the .

demand up to 19 80 . Since interconnection with the National System will be at the

* end of 1980 there will be no nécessity to newly add power sources. Further, the .

' "Esnieraldas Petrolenm’ Ret‘mmg Ptlant is under construction in the area of this sys-
tem and 18, 0:MW- (6 MW X 3 units) of gas turbine w111 be constructed for its private

“uses Those ‘generating facilities gre scheduled to be 1nterconnectcd with the power

' :‘i'syctem of the Esmeraldas Electzic Powei Company. and can be expected to be reserve

. capacity, aIthough p0wer mterchange is not planned. The power demand of this sys- .
“tem s composed mainly of that of Esmeraldas, - Besrdes, there are other 1oad areas,

. :_such as San Lorenzo, Linmnes, Quinmde and Muisnc, but with small scale of demand
Tof ‘about 100 to 200 kW, At present, 13,8 kV distribution lines are under coustruction

-centcred around Esmeraldas and Quimnde, parts of which have been completed In

- ‘the Regional Electrification Program, principal locations within the system are
scheduled to be mterconnected by 69 KV lines, However, since Valdes and San Lo-
- renzo in the northein part of this system are located in the delta area of the Rio San

o ‘Lorenzo, an interconnecting line will be costly, while the scale of power demand are

o small soitls plnnned that these districts will remain electrically independent.

50—




- A7) - Manabi System '
- “This system is the model case’ for the Regional Flectrificaiioh Program, [
where INF(‘]‘«‘L implemented integration of the system and stable supply of electuc
power is. bemg carried out with Manta' Diesel, 20,6 MW, already completed and L
. other power plants. It is also defmlto that a gas turbine of 10’ MW wilk be:newly added :
“at Manta by Decembei 1976 Consequently, wheén the suppiy capacity of the definite -
“projects’is combined with that of thie existing facilities. of 20,60 MW, there wiltbe a

supply capacity totalhng 30,60 MW and at_least thie demand up to 1979 can be coped with.
Since. a tie-up will be made withi the Nationai Interconnected System in December .

1978 it will not be necessary to newly add power sources in‘the system The power

‘distribution network of thig systcm, is aiready constructed between Manta-Portovre]o
at 69 kV and between Portovie_]o Rocaferte- Tosaguea Chone at 34 S kV. The sectrons

of Portowe]o Hipijapa, 34.5 kV, 80 km-and Bahia Tosaguea, 34,5 kV, 30 km, are .

_ "" presently under. construction and wilt be compieted by the end of 1975, The plans
: for the i‘utme are to’ expand distr 1bution hnes to, outlymg toWns and v1llages. ‘

C(®) Guayas Los Rios System

‘ In tins system which straddles the two provrnces of Guayas and LOS RIOS, R
the power systems of the dlstricts of Guayaquil and its sur:oundlng area, Milagro 7

- - Babahoyo, Quevedo and Santa Elena arg presently being operated independently of

- each.other, According to the’ Regional Liectrification Program of INECEL, these

.'-__dlstricts are to be mteg1 ated,- the power: generating faciilties reinforced, and the

. ' distribution network expanded Major substations of the Nauonal Intereonnectcd
.- System are scheduled to be provrdcd in these five districts » but before that, for -
.the purpose of power mterchange between the districts, _expansion of mtrareglonal
: iriterconnection by 60 kV lines is planned. It.was: already determmed Lhat a total
of 68,64 MW of power generatmg facilities would: be added to this system aid the _
greater part of them- are now under construcuon. The outhnes of the electilflcauon
programs for the vauous diSl,i 1cts are deseribed beiow. S ISR

(Guayaquil Du1 an Dl st1 1ct)

’I WO 21 MW gas turbine thermal units are presentiy being 1nstalied o
in thlS District by EMLLLC These were both schediled to be eompleted ER
by August 1975, and combmed ‘with the existing 126,14 MW, (Guayaquil L
121,55 MW; Duran 4,59 MW); theie will be’ a totai of 169 14 MW of po\ver
'_generating facilities, and power: demand up to ‘the end of 1976 can be coped”
with,  However, from the beginning of 1977 until April 1978 when Guaya- AT
quil Steam Thermal Power Plant in the First: Stage of 73 MW is Started up, o

. there will be 4 shortage in. supply capacity, 80 to cope with this shortage T
and that to be occasioned in the. Mliagro DlStliCt tobe descibed later, itis <
Judged advantageous that a 21.5 MW.gas tutbine, of the same type as those. =
presently being installed by EMELFC wﬂi be addltzonally provided 1n the S

- Duran District, ‘ : D : B

S In the surroundmg area of Guayaquil there are towns and villages .

~such’ as Duran, Daule and Baizar which coniprise 1ndependent systerns, and__;_
it is pia_nned that these systems will be mter_e_onnect_ed w1th Guayaguii_ by . -

s



_69 kV lines, wuh the secuon between Guayaqml and Daule, 50 km, plesent-_
ly under construction scheduled to be complcted in the end of 1975. This
- Une is planncd to be extended to Balzar to dlstnbul,e power to the communi- .

B . ties along !,he route by 13 8 kV lmes

gt 'Z(Milagro Dierict)

o Thexe is plesemly o’ expansion plan of power genemting faclliles
i this District, Consequently, there are only 6,64 MW of the existing .

_'rdlesel thermal power plants, whereas the load of irrigation and drainage

 pumps will'be added in 1976 to result in 4 shortage of supply. capacity.

The measure against this situation is to receive power from Babahoyo in

1976, and newly install a gas turhbine plant of 21.5 MW at the Duran Dis-

o triet xn 1977 to receive powel from this- uuhzmg a 69 kV intrasystem @

' :' mterconnecting line,  In and after 1978, the First Stage of Guayaqull 'Ihexmal
Power Plant will have been started up and there will e no concern about a -

' ; pOWe1 shorlage

The abovemenuoned 69 kV 1nte1c0nnectmg Lransmlssion lines has to_
“be const1 ucted, w1thm 1976 between Mllagro and Babahoyo, and between

" 'Duran and Milagro, . As for communities in the area sury oundmg leagro, :

- _ _13 8 kV dlstrlbution lmee are acheduled be c0mpleted by the end of 1976
: (Babahoyo Distnct)

The major c1tles in ths D1str1ct ane Babahoyo, Pueblo Vle_](), Ventanag’

s and Vinces, ‘which: presently have. mdependent systems, These cities are
' -_-,scheduled to be mterconnected by 69 kV lines by 1976 while 13,8 kV dis~ -

- tribution network is planned to he successively bllllt up and. expanded.
'Power generatmg facilities presently determmed in l.hlS District are Baba- =~
- hoyo Diesel Thermal Power Plant; 12,5 MW, and Vinces Diesel Thermal

Power Plant, 1.0 MW. ‘Theséare both scheduled to be coinpleted within .
1976, and combined with the existing facilities of 2. 24 MW, there will be
a total of 14.74 MW of power generating faeillues in the District, These

- ipower genelatmg facilities are on a scale which can cope with the demand
o up to. 1977, ‘and since it will ‘become possible for power to be received from .

2 the Natlonal System in and after 1978, it will be unnecessa ry for new power
geneiatmg faCIlltleS to be added ln the system. . :

g ( Quevedo Dlstnct)
Addltmn of diesel thermal plants of 0.8 MW in Octoben 1975 and

.,5 66 MW in September 1976 in this District has already been determined.
“Adding these to 2,76 MW of the existing facilities, the power generating

“factlities will become a total of 9522 MW and will be capable of coping with

' the demand up to 1978, Thereafter, since:it will become possible for power
to be recelved from the National Interconnected System, there will be no
necessity for new power generating facilities to be added. The distribution

. network for Quevedo, the center of this district system, and for the sur-

roundmg communitics is compa ralivcly well~ provided with only 40 km of

- .: ;_-.5.1"_; -




13.8 kv distribution lines remaining to be finished.  The main objective

‘of future power transmission and dlstrlbutron constriction works is to. com- R
. plet a 69 kv’ mterconnectmg line with Babahoyo within 1976 PR

' (Santa Llena Drstnct)

This Districl is presently constituted of the tWO electrically 1ndepen-

dent sub-districts,. one centered around Santa llena and Salinas, and the

. other around. Playas,' The Santa Elena sub distrlct is already completely
- provided with 13, 8 kV.distiibution lines. and the work to be dorie there-

after is to complet¢ intrasystem mterconnectwn between Santa’ Elena and -
Playas by a 69 kV liné, Furthermore; there afe projects to expand the -

- distribution network to Palmar in the northeérn past with a 69 kV ling, and

futther north with a 13.8 kV line.. When these are completed, power dis-.

tribution to the entire system will become possible by interconnection wrth L
the National System at Santa Elena Substation. _‘ _ R

At the t1me of: the present survey,. there were 5. 68 MW of diesel

_ _the'rmal power plants under construction; which were. scheduled to be com-f,_'-\-f .
pleted in September 1975, and there is nothing else def1n1te]y determined

Therefore, when combined with the’ exlstmg facrlitres of 5,24 MW, the

_total will be 10,92 MW which w111 be sufficxent to cope with the. demand up

to 1977, However, the scheduled tie-up with the National Interconnected

: System is at. the end of 1978 and there will be a shortage of supply capacrty':
in1977, As a countermeasure for this situation it-will be necessary. o - - e
' tr ansfer’ one 2 18 MW dresel generator from Qu1to to augment the supply. e

In the Guayas-l,os Rios System descrlbed above, the. power generatmn

j'prOJects in the system already determined of 68.64 MW, the facilities con=
- sidered necessary to be added as a result of the present study of 21,5 MW,

supply capacity to be transferred of 2.18 MW and 143. 03: MW of thie exlstmg

o facilities make 235.35 MW in total and there will be-no concern abotit

(9)

' -project of 5,66 MW now under ‘construction and that of 6,0 MW scheduled for com- - ',"_3:::"
pletion in December 1976, Adding these to the existing facrhties of 8 66 MW therei S

shortage of supply capacity for the demand untﬂ start-up. of the First Stage
of Guayaquil Thermal Power Plant in Apnl 1978 S T ;

. El Oro System

Dlesel thermal facrlitles in this system whlch are already definite are the g

will be a total of 20,32 MW of facilities'in the system. These facilities will be

apable of meeting the demand up to 1980. Fu rthermere, srnce a tle- -up wrth the .
National Intercopnected System will be made at the end of: 19 80 there wlll be no,
need to add any new power source wrthm th1s system.- e ‘

Meanwlule, in the power (hstrlbutiOn sector, 13 8 kV drstrlbutlon lines ‘; B

have already been completed from Machala through Santa Rosa and Arenillas to
Huaquilias (in the border with Peru), an( also in the dlstrrcts of Pasaje and El° -
- Guabo,- 'l‘he prohlem for the future is to make interconnectlons within the system :

e




| .w1th 69 kV lnes, and it is scheduled for interconnections by 69 kV linés to be made
o wlth the Pinas and Zanuma distncts from Machala by 1977 '

: Furthermore, although belonging to the Guayas ~L.0s Rlos Systcm, Naranjal
s planned to be supplied power from Machala,’ Inl:rasystem intelconnections are o
' be completed with 13,8 kV lines by 1977 and 69 kV lines by 1978, Still further,
13,8 kV line is' planned. to be extcnded f:om Pasa]e to Santa Isabel to include the latter -
 in the system, - - : : : : -

‘The outlines of the electrification programs for the roglonal systems des-
cribed above are as indicatéd in Tables 5-6 and 5-7, Furthér, the electric power
(leveiopment pro;ects which must be added to the INECFL plan for 1egional systems
b areas indlcated in Table 5 8. S .

Tablef.5¢8 Generating Facilities to be added

= 'S'j}'*Steﬁws ':_"' :;'_ _ I":_l;:s"tal_lé:d. ?éar' ”
- '(Proposed project ¢ ~Type . capacity L
-i.,'(bY %)he ngsnon) R L --(MW) . Con}pleatlon

'-Guaygs*—'_lgos_'Rios igas . 2n8 . Dec, 1976
CSw . v Dese 50 Dee 1978
o Swb-Total L 265
' (Definite projecty . . = 181,62 (Refer to Tabie 5-7)

CTotal .. 208,12



S
i

5

3
o3,

YRR

4

B
SIRST




	Cover
	Title page
	PREFACE
	LETTER OF TRANSMITTAL
	KEY AND LOCATION MAP
	CONTENTS
	CHAPTER 1 INTRODUCTION
	1-1 Objective of Study
	1-2 Antecedents
	1-3 Contents of Study
	1-4 Preconditions for Preparation of Report
	1-5 Members of Survey Mission

	CHAPTER 2 CONCLUSIONS AND RECOMMENDATIONS
	2-1 Conclusions
	2-2 Recommendations

	CHAPTER 3 GENERAL PRESENT SITUATION IN ECUADOR
	3-1 Socio-Economic Environment
	3-2 Electric Power Situation

	CHAPTER 4 LOAD FORECAST
	4-1 Basic Considerations
	4-2 Past Record of Power Demand
	4-3 Load Forecast Factors
	4-4 Forecast Results

	CHAPTER 5 PROJECTS COMPOSING LONG-RANGE ELECTRIC POWER DEVELOPMENT PROGRAM
	5-1 Power Generation Projects Destined for National Interconnected System
	5-2 National Interconnecting Power Transmission and Transforming Program
	5-3 Regional Electrification Program


