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SRMARY

o1 .. Developnmt of the Ibnunican eoc-ﬁow has been stagxated in reoent
. years, - Although the gross domestic product increased at an aver-
-age rate of -4; 62 per annum in 197579, the growth raté decreased to 2,5%:
per annum in 1980-82 which was lower than thé rate of population increase,
(e of , the major burdens inposed on .the national econary s the wnfavor-
* able trade balance vhich is apptec:lably caused by increasing import of -
petroleum and its products. The Pominican Republic depends entirely on . -
inported petroleum, and the 011 irport value represented 59% of total
export value of the comtry in 1982, Under such economic situations,
developmmt of -indigenous resources for inport subStitution is of prime -
sxmfl(:anoe for the natlonal eomary irl a short and long run,

0z - In t]ﬁponver sector, depemienoem theinportedoxlhcsbeen

: 5. - substantial, -About 89%.0f:the electric power was. qenerated by
thermal ‘plants with inported fuel in 1982, B had to pay 673% of its
total revenws in 1983 for purchase of fuel to fééd the thermal plants,
Despite thé fact thatithe Pepublic is well endowed with .thée water re-
sources, developrént of hydroeléctric power has been laghéd behind: - The:
firm installed capacity of hydio-power is appro:mrately 83 Mi or about 15%
of the total fimm installed capacity of 600 M{ over the comtry. Although
(E has redently éxerted its efforts toward the developrent of hydvo- . .
electric power, the hydro-power developnent pro;ects should be isplerented
m a ore accelerated way. ,

03 - ‘Pémer omsu-ption ‘gréw steahiy in 1970' with an awerageé annual
o grmth rate of 10.8%. ' The sending end energy increased at a
highér Fate, and it reachéd at arowd 3,122-Gsh with the maximum demand
“of 538 MY in 1983, It is forecastéd that thé powr derand will reach at
'920—9?0 M‘I in 1987 émd 1,460~1,720 MY in 1992,  (n the other hand, paver
expansion plan is béing. eneouted by CIE with the principal strategy to
"~ develop ‘ooal-fired paver to cover the base 10ad, to develop hydio-power
to thé maxiiim extent and to gradually substitute them for steam, gas and
diesel pover:. The power suoply sitwation will, however, remain critical
even after the cinpletion of the on-going installation of two 125 M# coal-
‘fired plants by 1987, and it is réquired to 1rplerent the hydro-power
projects at the earliest possiblé time.



Project Avea

04 Fl ‘l‘onto - Los Veganos hydroele-ctric omplex is locatéd in the
uppermost part of the Yuna river basln where rainfall is relas. . .
tively abundant, with the anaval mean precipitétion ranging frém 15900 tm
to over 3,000 rm. Thé river has stegp gradiént or abaut 1/40 along the
majnstrean of the Yuna' river upstrean of 'fts donfluenos with thée Blaco i°
river, - Major. techaiéal. constraint for hydroéléétrie dévelogﬁeht ‘along
thé Yuna mainstresm is the relatively: limited ‘catchment avea’ at: the: pos~
sible: fntake $i€es and thé geologic faults” extensively developad in the
area. : One of 'thé principal faults on'téctonic 1na fn the Rapubliy;

called the Bmao fault, extexﬁs in the mrth—south directicn through the
S!;UCI" aIeaa I ; - )

05 Smce thé catmrent area ‘at thé pOSSiblé intake sutés 1s limitéd

{about -3 k2 at the confluence of . the Yund mafnstréan and Arrysd
Blanoo and about 63 km2 at the confluence with Arroyo Colorado), available
“discharge at each intake site is to be asséssed with utimdst care. However,
& long-teém hydrological record is only available at Los Quérmados, and the
dischiabge at-ach intake site has to beé'estimated by préportimally d_ls- '
tributlig 1o8 Quemados dischargé on'the basid of discharde medsuranént
éxecutéd At various spots, "It i$ estimatéd that 90% dependable: dlscharge
is around 0.62 @3 satthéoonﬂuenceofttpmnamajnstteanamnrmyo
Blamo and 1 ?2 e /s at the conﬂuence mth An-oyo Oolorado

Mtexmtive Plan S '

06 hater available in the Yuna mjnstréan is plarned, in primlple,
to be developed in two steps. In the upstrean xéach, possible

altermative dan/welr sites found neaxr El Torito.. The da/welr sites. -

in the middle reach aré 1den fiablé néar Ios Veganos. . Water is harresséed
by utilizing a total ‘gross head of 330-400 m available in thé «ubined .
El forito - 16s Veganos camlex, A 'total of 70 casé studies have beén’ rr-ade :
corparatively on the altémative carbination of dam and wei.r scheges, ds
well as combination of water divérsion fran t.rihxtanes in order to in-
crease available discharge for power genération. . As a result, three’ alter-
native plans ha\.*e béen seléctéd for, furthey detailed study, ‘lhey are; -

_'a) EL 'Ibrito dan - I.osVegarOS \-aeir ccmplex, - B
RN AR 'Ibrlto wexr - Ios Vegams weir owsplex, and L
c) Pino de Yuna weix Los Vegands welr oomplex,
Oonstruction of a high dam near Los Veganos is mot fourd qeotec}mically and

economically xeoommendable.  In any case, El Torito and Los Veganos power

stations will be operated to cover the peak toad for 6 hours a day at
minimum,

- i -



07  For El Torito dam plan, oonstruction of crbined fill-type dams

L0 - at - and 142 davsites is contémplated. Water stoxed in El
Torito yeservolr, with a high water level sét at Ela 755.0 m, is led
thréugh a 5.3 kn 16ng headrace tunnel to the pover station to be located
on the left bank of the Yuna mainstream inmediately upstxeam of the. oon-
fluence with Arrogyo Oolorado.” Water in the upper A. CGolorado tributary
basin 18 diverted to the headrace tunnel fran El Torito resexrvoir. By =
“utilizing a fimm discharge estimated at 1,23 m¥/s and the maximm discharge
of 4.92 m3/s, as well as an effective head of 250.3 m, the power station
(Yuna No. 1) will have an installed capacity of 10.3 Mi. The annual
primary enérgy output is estimated at 22.2 Géh and the secondary energy
cutput at 15,8 Gh. e . -

08 -  A$ an alternative to El Torité dam plan, two diversion weirs are
~ planned at T-1 and T2 sités in El Torito. Water of the Yuna main-
streéan is diverted by T-1 weir (17 m in height} to Arroyo Blanco where
T2 weir (22 m in height) is coastructed for intake of water estimated at
0.62 m3/s in 90% dépendable discharge. A headrace tunnel of 5.2 km in
length is constructed to réach Yuna No. 1 power station to be located at
the samé site as proposed for El Torito dam plan. Water diversion from
Arroyo Colorado (0,31 m3/s) is also contemplated. By utilizing the maximm
discharge estimated at 3.72 m3/s and the effective head of 229.2 m, B1 =~
Torito weir plan will havé an installed capacity of 7.2 M4, with the
annual primary energy output of 15.2 Geh and the secondary endrgy output
of 16.9 Guh, , . . : .

03 . As an alternative to El Torito weir plan, it is contemplated to
_ construct an intake weir at Pino de Yuna {i-4 site) located at -
about: 800 @ downstrean from the confluence with Arroyo Blanco., By oon—
structing a 21 m high concrete weir and a 4.4 Jm long headrace tunnel,
as well as an intake and tunnel for water diversion from Arroyo Colorado,
the maximm discharge of 4.04 m3/s is led to the power station to be
locatsd At the same place as in thé case of El Torito dam weir plan.
An effective head is 184.3 m, -The installed capacity is planned to be
6.3 18, and the annual primary and secondary energy output is estimated
at 12.7 Géh and 13.7 Gsh, respectively, '

10 Los Vegands weir plan énvisages to construct a 32 m high intake
 weir at a gorge jmvédiately downstream from the Yuna No. 1 power
station and the confluence with Arroyo Colorado. Water regulation for
6-hour peak operation is 1éd to a 3.3 km long headrace tunnel to be aligned
on the right bank of the Yuna river. 'Thé pawerhouse (Yuna No. 2) is -
located on the terrace deposit, with & tafl water level set at EL. 350.0 m.
An effective head 15 134.0'm. In ¢ise LHs Veganos weir plan is$ oonbined

with Bl Torito dam plan, thé maximm dischargée of 7.84 mi/s is made -

available for Los Vejanos plan and the Yuna Mo. 2 -power station will have
an installed capacity of 8.8 My with annial énergy output of 41.7 G,

In case the plan is carbined with El Torito weir or Pind de Yuna weir
plan in the upstream, the maximum discharge of 6.88 m3/s is available and
the Yuna No. 2 power station is designed to have an installed capacity of
7.7 Mt with annual energy output of 35.4 Gih.

- 31 -



Implementation

11 Under El ’Porito dam Los Vegams weir oafplex, a. total installed
- capacity will be 19,1 Y and’ the annual: etergy output is estimated

at 79.7, G‘r&l iThe alternative to construct El Torito welr:+ Los Veqans -
weir ‘complex mn have an installed capacity of 14.9 8, m.th the a;thual
energy cltput of 67.5 Guh, - wWnile the Pino de Yuna welr < Lo$ Vegarnos weu:
compléx will have a total installed capacity of 14:0 i Wlth the annual ..
energy Mtput of 61,8 Gvh, - The perfod required for. cohstruction ot; El 'i‘onto
dam = 168 Veganos welr oamplex ‘or El Toritod welr ~ 16s Veganos weir complex
is schedu_led to be 51 ronths and 36 months,’ respa:tnrely, from, the award of
“contracts:: In’'case of the Pind de Yuha weir =~ Los Voganos weil plan,- 49 ronths
for the Yuna Mo. 1 station and 36 ronths for thé Yuma No. 2. 5tation.will be
recpfred for construction.  If the construction vorks aré started in July
1935, the Yuna No: 2 pover station is plamed to be comitted for commercial
operation in June 1988 and the Yuna No. -1 pomer statlcn in July—Seoteﬂaer ;
1989, 7 s . .

12 Cconstmétion cost of Bl 'Ibrito dan Ibs Vegams wei.f ccmpléx. T
' " inéluding physical and price oontingenciés,” is estimated at avourd
RD$106 1 fillion, which comprisés RI$59.9  million in: forelqn curreney
portion and FD$46,2 -million in local awrrency portion. On the otreyr hand,
El Torito weir = Los Veganos weir oompléx will cost RD$57.1 million, -
o:msisting of RD$33 8- million in foreéign curréncy and RD$ 23,3 million in'
1Gal cuiréndy .- Further, oonstruction cost of thePimdeYuﬁamelr R
| Fol Ve«ganos weix compléx is estimated at m$51 5 million (RD$30.9 ‘millidn
in foreign currency and RD$20.6 million in local mrrenc,y) In addition
to this oonstruction ocost, fund is required for execution of the associated
prograns for resettlément dnd watérshed dontrol, which will amouat to around

R0$3.3 million for Bl Torito dam - Fos Vegands welr compléx and RD$2.2
millien for El Torito wen:/Pino dé Yuna weir - I0s \feganos ':.ei_r mrnplex

Evaluatii:-n '

13 Eomcmic feasability of- eaCh ccrplex is evaluated in tenrs of
ecoromic internal rate of return (BIRR). Capacity beraefit and
the primary encrgy benefit are valvad by asswming an alternative gas tur-*'
biné power, whue the secondary energy benefit is valued in témms of steam
and coal-firéd powers EIRR of El 'Ibrito dan - Los Veganos weir, o-anplex is-
calculated at 8.7%, vhile RIRR of El Torito weir - los. Veqanos weir oafplex
is estimated at 12.9%. EIRR of the Pind de Yuna weir ~ Ids Veganos weir
oarplex is estimated at 12, 8%. (EIRR of each o:trp}nmt of the complex is
estimated at 5.2% for El Torito dam schare,10.4% for El Torito welx ' ,
schémé, 10,03 for the Pino de Yuna welr scheme and 15.6% for IosVeganos n
weir scheme.): The ocmparative study revealed that El foritd welr.-'168 .
Veganos welr ciaplex is economically. most advantagems. Bl 'lbrito mair i
- 105 Véganos weir complex is evaluated to be econamically. feasible, in. .
the light of 'the opportunity dost of capital &etinated at around 1?% in,
the Dcminican Pep.lbhc. : _

- jy -



14 Financlal viability of the donplex is ¢valuated thwouch analysis
. of a financial internal rate of retum (FIRR) and repayability
of lcans. FIRR of El Torito dam ~ 10§ Vegancs weir ¢omplex is estimated.
at 6.1%, while FIRR of El Torito weir - 1os Veganos welr conplex and the
FIRR of the Pino de Yuna welr ~ Ios Vegaros welr complex are estimated at
10.1% respectively. (FIRR of each component is 2.7% for El Torito scheme,
7.9% for El Torito weir scheéme, 7.5% for the Pino de Yuna weir schere and
13.0% for Los Vegards welr schere.) Through the repayability analysis, it
 is vertified that loans to be extended for the isplerentation of El Torito
welr -~ Los Veganos welr conplex are répayable if they are extended on con-
cessional terms. Financial viability and repayability of EL Torito dam -

Los Veganos weir conplex are miarginal, and it will make it difficult for
CDE to meuntam sound financial position.

Conclusion -and Reoorrmenoation

15. Through the j_nvestigatlon and feasibility study on the hycm)—
' electric development along the Yuna mainstream, it has been clari-
fied that the inplementation of El Torito dam - Los Veganos welr complex is
economically and financially less attractive. Further, it has also been
‘clarified that El Torito weir - Ios Vegamos welr otupléx is more advantage—
ous, eoonomically and financially, than thé altemative to inplerent Pino
de Yuia weir = fos Vegalm weir complex. The sélected El Torito weir — Ios
Veganos weir conplex is technically sownd, eoconomically feasible and finan-
cmlly viable. It is therefore recorended to take up El Torito weir {Ywna
No. 1 power station) - Eés Veganos weir (Yuna No. 2 pover station) complex
for irplemeéntation. " In view ‘of the power Gemand-supply situaticn in the
late 1990's it is reoommended that the Yuna No. 1 poweér station and No. 2
- power station be irplemented at the earliest possible tire.

16. El Torito weir - Los Veqanos weir ocomplex, if it is reahzed, will

contribute annng others to save the forefon exchange by substitut-
ing it for the thermal power generation by imported fuels. Such savings in
foreign exchange is éstimated at RD$4.7 million per anmum, :

17, For the irvpler‘!entatim of the Yuna No. 1 - No. 2 power stations,
: it is suggestible to immediately proceed to the preparation of
tender docurents for construction, in parallel with the arrangerent of oon-
striction funds. Such preparatory WOIks as access road oconstruction are to
be praroted at the same tire.
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| Bl. 'fbrito heir Plan (Y\lﬁa No. 1 Po;-:er Station)

Catch:‘ent Area o

Direct ‘area
Stréam diversi()n

Fu:n discharge
Faxmm discnarge

Diversion ?&ir {(T-1)¢

Type
: Height
.. Crest Length
. Volure

" Intake velr (i-2):

et ey

: Hegght .
Crest length
Volure

High water Tevel
Low . water level

Waterwayt
Headraoe tu.nnel, Dianeter
Lerx;th
Surge tark, Type
Penstock, Diameter

‘ Arroyo Colorado Diversfon:

Intake, Height
Crest length
Diversion tunnel, Léngth

33 4 mz‘-{'_ﬂ.jf |
3000 W2

'-84km2 .

Lot
©3.72 m3/s

nd'rgated ooncréte gravity:

17.0 m

.50, Qm .
_6400m3

- gated ooncrete qravil:y
22,0 i .

1 86.0m

© 8,700 m3 .

EL. 7234 m

200

5.2 ka

-restncl:éd orif ice l:ype

2-0 - 1)0 m
615 m

7.5 m

67.0 m
1.45 kn



Yuna No, 1 Po.n'er St.ation'

Tail watef le\el E:[.. 490 8$m
Effective Head " 225. 2 m
“Twbine, . fype . Vertical shaft Francis type
- Ral;ed capacity 7.2 M¥
Generator, Voltage _ 8.0 VA
B - " Power facl:or 6.9
Energy outixit, Prlm.ry 15.2 Gvh
T Secondary 16.9 G
Transrdssion line, - ‘.'&bltage '6_?! kv
' Length 8.0 km
Tos Veaaros Weir Plan (Yuna No. 2 Power Station)
Catchient Aréa _ ) 762.9 ¥
Fim dischaxge -~ 172 m3/s
Maximmm discharge 6.88 m3/s

Intake Veir and Stora@e:

Type . 7 . . gabed ooncrete gravity
Height ' ‘ 20m
Crest length o 68, 0m 3
volure 18,140 m
Hicgh water level EL. 493.0 m
Lo wal:er_ lewel - EL. 488.5 m
Watemay. - '
Headrace tmnel, Diameter .0 m
Length . = 3.3 km .
Surge tark, Type restricted orifice type
Penstock " Diareter 20 -10m
Length 290 m

- it~



Ywia Mo, 2 Power Stations

Tail water level m, ¥, 0 M

Effective head -~ 134, Om . =l
. Tubine, - Type ) . vectical shaft F}:amis type
AT Pated capaeity 7.7 M '

Gererator, Voltage = ._f9.0 MA

- Power factor 0 g o
-émrgydutput,,e'rma;y o 164(}&1
- fotal 7 354 gm
‘l‘ransnission line, \bltage 69 kv _
Length 40k

Bl Torito Welr - Los Veganos Heir Complex

Installed Capacity o Mem
Bnergy output, Primary 31,6 G
- Seoondary 35.9 G4 -
S Total 67.5 Gsh
construction Perlod: :
Yuna No. 1 power station 49 ronths
‘Ywna No. 2 pmer station 36 months
onstruction Gost _(Financial) : .
Foreign currency  RD§33.8 million" -
Iocal currercy 03233 million -
Total RD$57.1 rdllfon
Assoctated progrars RD$ 2.2 million
Economic Internal Rate of Retumi
C YwaNo. 1 10,48
Yuna No. 2 . 15.6%
Total - - 12.9%

- viii -









qable -0l  GROSS DOMESTIC PRODUCT BY SECTOR
“PRODUCTO INTERNQ BRUTO'POR SACTORES

At 1970 Prices
Unit:Million RD$

1976 - 1877 1918 1979 980" 1981*F 1082™"

rgriculture  429.2 436,83 456.8  461.7 . 483.3  S509.1 592.8
Mining . - 146,7 .~ 143.0 114.3  146.5 124.8 136.2 95.9
Manufacburing 457.4 © 483.2 482.6  504.8 ° '530.2 546.1 574.4
Construction 153.2 .168.7 :174:5  183.5 . 196,5 198.0 188.3
Caimerce - 414.0 429.8 438.8  451..5  473.6 491.6 508.8
Transport/Carmmnic.190.8 ~ 211.8 - 218.9 225.4  230.5 242,17 254.0
Eléctricity 30.9 ::.-39,3 = 42,9 43.7 . 49.0 53.4 ~ 483
Finace - 58.2 _ 63.4 66.4 67.9  10.4 73.2  76.5
Housing 156.8  169.8 177.2  186.0 © 198.1 199.7 197.9
Coverrment 189.9 - . 191.2 ~200.4 2361  2717,8 27147 " 287.9
Others . 215.8 227.4 246,8  234,5  265.4 218,1 261.8
Total 2,442,9 2,564.5 2,619.5 2,741.6 2,899.6 3,002.8 3,048.6
NN
Mrioclture 17.6 7.1 17.4 16.8 16.6 17.0 19.4
Mining 6.0 5.6 4.4 5.3 4.3 4.5 3.2
Manufacbir ing 18,7 18.8  18.4 18.4 12,3 18.2 18,8
Construction 6.3 6.6 6.7 6.7 6.8 6.6 6.2
Cormerce 16.9 16.8  16.8 16.5 16.3 16.4  16.7
Transport/Carunic, 7.8 8.2 8.3 8.2 8.0 3.1 8.3
Electyicity 1.3 1.5 1.6 1.6 1.7 1.8 1.6
Finance 2.4 2,5 2.5 2.5 2.4 2.4 2.5
Housing 6.4 6.6 6.8 6.8 6.8 6.6 6.5
Goverment 7.8 7.4 7.6 8.6 9.6 9.1 9.4
Others 8.8 8.9 9.4 8.6 9.2 9.3 9.4
Total 100.0  100.0 100.0  100.0  100.0 100.0 100.0
tote: * prelininary figures

** Estimated fiqures

Source: Central Bark, National Acccunt 1976-80 and Monthly Bulletin



'I'able —02 " EXPORT AND -IMPORT -

- EXPORTACION E 1 FPORTACIOH

Midlion RDS

| Unit
Export {(FOB) ~__ irport (FOB) AT
~ Total | ‘otal . (Petrolem). Balance

197 - 180,5 847.8 (157.8) - - V613
1 1978 . 615.5. . 859.7  (1%9.0) © . 1842
1979 - 868.6 1 080.4 * (314.9) - S ITO
_’1’9‘8’0 L9619 1,498.4  (448.8) _=536.5
-;1981 11,1880 © 1,450.2 © (497.4) 2622
'1982 7617 1,248.4 (449,59 ~480.7
1933 85,2 1,250.0 - (466.4) ~464.8
Noté: * Preliminary figures

Source:

** yporecasted by the Central Bank in August: 1983

Central Bank



Table ~03

" ACTUAL PCOWER TREND

TENDENCIA DE ENERGIA

iox

Year Sendg Bd | Sold “Ioss~  MaX.Demand fges;ggactor Factox
) (Gh) {Gkh) {Gwh) (M) (%) &3]
1970 871.5 684.4 187.1 180.9 21.5 55.0
1971 1,000.7 772.5 228.2 201.7 22,8 56.6
1972 1,138.4 871.1 267.3  209.4 23.5 62.0
1973 1,359 11,0231 302.8 268.8 22.8 56.3
1974 1,447.6  1,007.0  350.6  287.2 24.2 57.5
1975 1,545.3 1,170.7 374.6 299.0 24,2 59.0
1976  1,638.2  1,207.3  431.3  340.8 26.3 54,9
1977 2,058.7 1,535.4 523.3 396.0 25.4 ' 59.4
1978 2,300.3 1,674.0 626.3 411.0 27.2 63.9
1979 2,252.9 1,706.8 546.2 412,0 24.2 62.4
1980  2,629.8  1,913.6 716.2 462.0 27.2 64.9
1980 2,i87.7  2,084.6  103.1  475.0 25.2 67.0
1982 2,849.1  1,890.6 958.3 504.0 33.6 64.5
1983 . 3,122.3  1,962.8 1,159.4 $38.0 37.1 68.4

* preliminary
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