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69KV Substation at Embajador

3-Phase 60HZ 67/12.475Y 14MA Transformer at Embajador,
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High voltape distribution line {3-phase 4-wires,12.5KY)

Low voltage distribution line { Single-phase,3-wires, 120V& 240V}
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Underground residential distribution system
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Service wires mn slum area.

W_ILM. are installed on the pole.
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i, Letter of symbols

Quantity
LENGTH

AREA

VOLUME
TIME

MASS

VELOCITY

TEMPERATURE

ELECTRIC
ENERGY

ELECTRIC
POVER

Unit

Centimeter
Meter
Kilo meter

Square milimeter
Squdre centimeter

Kilo circular mil
or
Mille circular mil

Square meter
Square kilometer
Hectare

Cubic meter

Second
Minute
Hour

Gram
Kilo gram

lMeter per second
Miles per hour

Centigrade degree
Fahrenheit degree

Watt hour
Kilo watt hour
Mega watt hour

Watt
Kilo watt
Mega watt

—Vii—

Symbol

cH
m
km

wm?
cm
k CM

[4CM

m2

km?
ha

3

m

S Or sec
min

wh
kWh
MWh

W

kW
MW

Remark

0.01 m

1000 m

0.01 em?

0.567 mm®
10,000 cm®

10 m
10,000 m

0.447 m/s

a/5 %c + 32

1,000 kWh

1,000 kW



QUANTITY UNIT
APPARENT Volt ampere
POWER
Kile volt ampere
Mega volt ampere
VOLTAGE Volt
Kilo volt
CURRENT Ampere
Kilo ampere
FREQUENCY Herz
RATIO Percent
MONETRY Jepan.,.. Yen

EXCHANGE RATE

ii.

Dominica... Peso or

SYMBOL

REMARK

VA Current x
Voltage

kVA
MVA 1,000 kVA

kV

kA

p's

L B E

RD dollor .. RD$S

U.S.A.

Abbreviation

.+.US DOLLAR
1 USS = 250 ¥ = 1 RDS

. Uss

CPE ,..e¢esCorporacion Dominicana de Electricidad

JICA ......Japan international Cooperation Agency

5.8,
T/L
D/L
PS

essss.oubstation
seses.Iransmission line
ssesssDistribution line
+essssPOwer Station

cet sevee.oCircuit of /L or D/L

SOFRELEC ....

d'Equipments Electriques

~Vili—

Societe Francaise d'Etudes et de Realisations



iii, Symbol marks in drawing

CIRCUIT BREAKER

DISCONNECTING SWITCH

TRANSTFORIMER

STAR CONNECTION

DELTA CONNECTION

CAPACITOR

POTENTIAL TRANSFORMER

CURRENT TRANSFORMER

LIGHTNING ARRESTER

RECTIFIER

BATTERY
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1979 1980 1982 1985 1990
T/L&S.S. % 2.4 2.5 21 2.7 20
DL % 21.8 234 200 173 163
Total % 24.2 259 221 200 183

19804259% (HE ) OXRTEHEAFEF 1 990F i 183%&7kb.
7.6 ZERSTE 5o
n # | B Ik
WOTP LRI DBETEORKAL E2HEETE S,
W EMoENKRL
V) BEEBRORD
FRHFEERR1990FE 7T 0% MAABLO T, £ 1995 FEDTHL
meEals b, SGEREHE7 1 —F—~ 126 74—F—T. 1000 FnEH
580MW %8+ 50C. 1714 —F—Xh A6MWEHETZ L LD, 2 h
. 24— F-—BANEROS 0BLTTRDLKE V.
B) 8 % &
FBIWMILFCPVWTIRREZHTTAHE, KDL IKE D,

Table §—4  Caleulation of IRR(1si Stage)

Interest Rate 10% 20% 256%

Total cost

( presont Value ) 10°RDS 24.95 21.81 19.81
?ﬁﬂxﬂiﬁﬁx% 10°RD $ 44.00 2125 1610
IRR v 20.05%
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Table I=1  Peak Power Demand In Santo Dommgo Gity
(i 1932, 1985, 1948, 1990, by Cicla) Unit MW

No. of

Cicla 1982 1985 1988 1950
oL 288 389 41 59
[+r4 Ias 5199 65 91 o
Q3 640 3758 4345 53a9
o 1nas 1821 1900 075
05 501 nor 28125 Josy
06 386 519 695 7 56
o7 13353 2205 FL R 20,03
3 2990 1”49 5050 5551
] 3536 45 57 58469 6114
10 15.83 1316 989 3179
L1 1583 nax 2187 3032
1”2 1H15 1453 1868 417
13 4w 1233 4370 4825
14 §026 1345 1760 1898
i3 513 678 £76 9.36
16 934 "0 15135 1612
17 400 £ GBS T4
is 39 14 a7 3
i9 659 a9 2709 018

Total 30270 4112 5ME4 58049

Nate  Ciclo No 19 includes cugtomens who reeerre power
from 69 kV line directey
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Table 1-1 Total Population of The Republic of Dominica
1° de Julio de cada Afio. 1973 — 1978

ANOCS Total % Zona Urbana % Zona Rural %
1973 4,431,738 100 1,914,519 43.2 2,517,229 56.8
1974 4,562,341 100 2,018,909 44.2 2,543,432 55.8
1975 4,696,793 100 2,128,561 45.3 2,568,232 54.7
1976 4,835,207 100 2,243,632 46.4 2,591,575 53.6
1977 4,977,701 100 2,362,717 47.5 2,614,984 52.5
1978 5,124,394 100 2,487,243 48.5 2,637,151 515

From "INDICARDORES BASICOS” P, 159.
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é chieldad, BHEOMURTHINES Y, SEOHMDIL1 LOKEEHLD
§ e, HE¥2 9% L FHYAOMULMEL TV 5,

; BREDTERLOT B EF RO Fzow T, SOFRELEC MEEME A LL

z
&

L, D% Table | ~3ART,

)
2

LIt Mk
S AT

Table 1-2 GNP ( UNIT: Millien RDS$)

bae

s
Ea

Itex IB7T3 1974 1975 9976 1977  PRatie 1978 1979 1930 1981 10B2  FRatlo
.E of inc. of inc.
# 1 Iz

g'g}icunure 356.6 357.6  346.4 396,7 401.6 1,030  465.0 452.3 LBE.8  S510.8 533.8 1.03f
I-Llnr:ria 95.6 102.2  111.8 140, 136.6 1.093 1159 T45.1  155.3  165.4  176.2 1.110
;s:nuractura 286.7 2315.7  334.8  36%.1 .382.7 1.075  491.3  499.5 53%.1 576.8B  BiT.4 1.059
Cénstrucciona 174.3 116, 123.1 136.2 150.8 1.072  187.5 1B6.8 209.3 =222.9 237.4 1.050
Chmercto 308.8 335.7  350.2 379.6 385.7 1.080  440.0 455.5 493.3 S525.4 559.56 1.061
ﬁmspme 93.9 102.2 107.9 112.8  174.1 1.050  104.B  195.8  210.5 225.2 241.0 1.05%
_gfmum:a:mnea 1.9 12.8 5.4 17,0 19.5 1.131 28.3  29.6 31.B  36.0  36.4 1.085
?’i ctrididad 29.0 31.0 328 34,1 4.5 1.100 44,2 42.0  4B.7  53.6  59.0 1.075
Ti anzas 25.6 31.0 35.6 44,7 46.7 1.162 62.2 68.7 7.7 T4.6 77.6 1.4057
;\-ﬁvmndas“{ouainsi 121.2 136.8  152.3  166.0 JBZ.6 1.108  175.4  178.4  191.8  233.3  215.5 1.053
;Fubiemo 105.B 113.1  123.4  132.0  J26.1 1.045  190.1  234.1  245.5 257.6  269.2 1.09
gb;ms {Others) 157.0 169.8  187.0 200.1 205.9 1.070  233.3 233.3 252.1 265.0 27B.5 1.030

1706.4 1824,7 1927.7 2128,9 2198.8 1.063 2635.1 2727.% 2538.% Z2°th.&  3301.6  1.05E
Aprecics de 1962 Aprecios de= 1570

Note: Ratio of Inc. 1 ... Average value of ratio of ancrezse {roz 1973
to 1977
Ratio of Inc. JI ..  ‘4vzraze value of ratis =I i-:i~case from1978
to 1982
Froom "Indicadores Basicos™ and "Plan Trienal de in.ersic~" publica 1980 -v$2:

—-12—
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Table 1-3  Index of Consumer Price in Dominican Republic

(1969 = 100 %)

Average Average
Year Index rate of Year Index rate of
increase increase
1969 100 1979 260.0
1970 105.2 1980 286.0
1971 107.2 1981 313.2
1972 116.8 1982 3414
1973 1344 10.9 % 1983 3704 1.7%
1974 152.1 1984 400.0
1975 174.2 1985 430.0
1976 193.0 1986 462.3
1977 212.0 1987 497.0
1978 253.3 1988 534.1
1989 574.1
1990 617.4
1991 663.7
1992 723.4

Note: From “[oad Demand Forecast™ of SOFRELEC

— 18—



Tablel-4 Table of Exportation

(£n millones de RDS, Precios corrientes)

Detalle 1978 19979+ 1980 1981 1982

TOTALES 673.9 B74.5 1,109.9 1,270.1 1,457.7

. Traditional 427.2 516.2 621.3 691.9 774.5

A. Sugar and Derivation __212.7 247.2 365.6 406.6 460.5

1} Crude sugar 1724 205.9 3125 347.2 393.5

2) Molasses 10,1 15,7 20.9 22.8 25.0

3) sirop - - 1.2 1.5 1.7

4) Purfural 30.2 25.0 3t 351 40.3

B. Coffe bean 85.1 152.3 141.1 158.7 176.4

C. Unfinished Tobaco 44.3 41.0 45.8 51.3 57.0

D. Cacao Bean 85.1 75.7 68.8 75.3 80.6

(1, No Traditional 246.7 358.3 488.6 578.2 683.2

A. Mineral 171.1 260.5 364.3 430.0 4873

1} Ferro Nickel 73.8 116.2 142.4 165.3 185.2

2} Gold 71.5 86.9 146.2 170.0 204.0

3} Silver 231 20.9 40.4 45.8 49,7

4) Bauxicte 0.8 23.3 3.7 35.0 39.0

5) Plaster 1.8 1.4 1.6 1.8 2.0

6) Stone chalice 0.1 1.5 1.7 1.8 2.1

7} others 0.3 0.3 0.3 0.3

B. processed Goods 19.9 18.4 22,1 26.6 31.9
from Agriculture

C. Industrial Products 55.7 70.4 102.2 131.6 169.0

* Estunado.
fuente: Centro Domnicano de Promocién de Expuortaciones (CEDOPEX).
Proyecciones de ONAPLAN

BADLEE U IRTME Table 1 -5 RT, GMOLDDRELF 2 MAL.
1982 4L 0%ECinis ~Tuwad, KT, ARG, L LOMmAL R

KLT20%IECHL®ALICHDILEFLZBRTS,



Table 1-5 Table of Importation
{bn miles de RD$, a preccios corrientes)

Tten 78 979" 1980 198) 1982
Cereal 39.6 38.0 42.0 46.0 51.0
Oils & Grease 30.8 45.0 40.0 42.0 44,0
Fuel & Mineral 194.2 250.0 325.0 422.5 549,3
Drugs 28.8 30.0 34.8 40.4 46.8
Plastic 25.8 32.2 38.6 46,4 55.6
Lumber & Woods 16.4 19.2 20.0 21.0 22.0
Paper & Carton 27.3 30.9 37.1 44.5 53.4
Iren & Steel Froducts 52.1 56.0 67.2 80.6 86.8
Machines for mining 63.8 100.0 120.0 44,0 172.8
Machines & Appliances
of Electricity 32.3 37.0 43.7 57.5 60.8
Vehivles 66.5 68.0 80.2 94.7T 11t.7
Sub Total 607.6 706.3 B&B.6 1,033.6 1,264.2
Others 251.5 293.7 324.3 372.9 428.8
Grand Total 859.1 1,000.0 1,172.9  1,406.5 1,693.0

Note: # Estimado

From Oficina MNacional de Estadistica. Proyecciones de ONAPLAN

198 2 ILixsutit 1 4 6fRDS, WA 6IERDS, T RRALXTH
B0, HAHBOEMCASLT 1 98 2ETIR2Z3RPS IEL TV 3,

BE e Fable 1~BRFETES I, 19T 9FOKTIIERDS 19 8 2%
i1 5 6ERDS KX BRARTHS,

B¥Te, HBBATkELY = b2 D TUWEMH+ EL 2 - —DORIEHRA T
H5, MHEELETCHREERTVEH, Fig 1~28Rik+T Lo, v b Fi v
FOEGZOEFHTHBATH B, 2~ — 3o LN CRET R TV 525, 40
BEFo el td EIh T35,
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Table 1-6  Balance of Foreign Currency
(Enrlliones de RDS)

ITEM 1978 1979 1980 1981 1982
Exportation 6755 8745 L1099 1,270.1 1,457
Importation 8597 10000 1,i729 1,406.5 1,6930

A) Balance of Trade ~1842 -1255 - 630 -1364 -2353
Income of Service 154.1 2275 2629 246 Q 2850
Freight & Insurance 112 130 166 190 210
Other Transportation 84 92 105 110 120
Tourism 879 1040 1314 158 2 1906
Cransacttan by 21 21 23 24 26
Investment 69 77 B6 97 108
Others 376 14 935 457 480
Payment for Service 3982 4908 5287 599.8 686 6
Freight & Insurance 1290 130.0 1683 18% 4 2285
Other Transportation 8.9 97 103 119 140
Tounsm 1000 noeo 1223 1321} 142.6
Transaction by 22 25 27 3¢ 33
Government
Payment for Jnvesiment 1146 18886 177 196.7 220
Others 435 500 575 662 762
B) Balance for Service ~7244 1 -2632 =265 8 -351 8 ~401 6
C) Toual Balance of Service -4283 -388.8 -JIR B ~490 2 -6369
D} Donations 540 783 63 6 693 155
GRAND TOTAL -3743 =3105 26872 =420 9 -5614

FUENTE. Bancao Central de la Republiea Damuinwana Cuentas Nacrogales

DISTRIBUCION GEOGRAFICA
OE LOS CENTROS
AZUCARERDS
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Fig 2-2 Progress of Generation by month
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TABLE 2—1
FACILITIES OF GENERATING PLANTS

CDE OTHER AGENCY TOTAL
CBPACITY NO. OF CAPACITY RO. OF CAPACITY NO. OF
{KVA} PLANT (KVA) PLAENT (KVA) .PLANT
THERMAL 377,350 3 l9s,q00 1 535,350 4
(Private)

GAS 113,800 4 _ _ 113,800 4
DIESEL 28,750 7 - 28,750 7
HYDRO 15,250 3 144,100 3 159,350 6

{Government)
TCTAL 535,150 17 342,100 4 877,250 21
TABLE2—2 __ MAIN POWER PLANTS
THERMAL HYDRO
i CDE i CDE
Haina 84,500x 2 Jimenda 7,500 x 1
54,000x 2 Las Damas 7,500 x 1
277,800 Constanza 250 x 1
Timbeque 26,500x1 Total 15,250
12,650x 3 ii Other agency (Government owned)
7,500x 1 Tavera 40,000 x 2
71,950 80,000
Puerto Plata 27,600x 1 Valdesia 27,000 x 2
ii Other Agency 54,000
Falcon Bridge 665000x 3 Rincon 10,100 x 1
198,000 Total 144,100
(CPE use 30,000) iii Total 159,350

iii. Total 575,350
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Table 3-3  Table of Existing Transmission L ines
BUS BUS Length Base | Conducter 'Il;hetr_mal
From to (k) | (Kkv) (Sigw Atpe e
Type P
MCM
Haina km 105 9.0 69 477 ACSR 605

1 Herrera 6.0 y ” " "

" Matadero 7.8 ” 5595 AASC '
Matadero Embajador 20 ¥ # o "
Embajador Herrera 45 # 477 ACSR "

{
" Metropolitano 43 " » ! " i
Metropolirano |C. N. Penson 3.3 p " ” o
Fm 105 Arroyo Hondo 515 " 1 i "
Arroyo Hondo |T imbeque 805 4 1,70 Cu 295
" LA4Q 2576 1" 2/0 " 345
E
LA40 T imbeque 5474 " o !} 1" "
Timbeque Los Mina 336 " 4,0 AAAC 330
Ewmbajador Arroyohond 6.6 i 477 ACSRE 605
: ]
Mataderg La Feria 2.3 u 1,0 Cu 295
aina Emba jador 105 " 477 ACSR 605
]
Total §091 "
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Fig3—5 Percent Vol tage Drop
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Firg 3-8 Percent Loss
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Table 3-5 Real state of high voltage distribution
1lines in Sante Domingo City
{ hs of January, 1980 )

Name of Sub-station No. of feeders Feeder's current
exceeded unbalance Max. Miz.
ratio 0.2 (R} (A)
Los Minas 2/4 330 60
Timbeque 6714 880 4G
C. N. Penson 24 370 kio]
La &40 174 5i0 240
Metropolitanc /4 520 20
Emba jadar 3k 480 310
Matadero os2 310 3eo
La Ferta 172 760 £00
Arroyo Hondo 2/2 320 180
KM 10.5 2/3 326 150
Herrera 2/3 400 200

Max. pha urrent - Min. phase ciprent
Note: Unbalance ratio = SoXe BRASE C L br

Min. phase current
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1975~197%9 No. of CB.
No. of CB operation |operation / year Remark
A 6540 162
Metropolitano —
P B 950 237
. Accidents 1726
Kyushua ( Japan ) - 0.6 7 Focde s 258
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BAE VL FIyaOBROTHRENE
4—1 v VivagKoB|higme
COERZZvAdav+4axv1 ( SOFRELEC ) c BB EMES 1978 &£
PR E ., HEERYBELTHNELTHL TV 5,
HES. 2F0~ 7 s MIELHK ( 4EY SIER SR ) MR CFF TiTEbnT
VWhHo MERERBLEELBALEORSHMEEH A RO T, AROBRCRBL0BE
EOMBEMEL T, AMOBELTR>Tv 5, Zhic, BWEID AHMELB/ED
HL HUEMORE. HEMHOSHE S HRL CRER T > Ty b,
2ROBEE(PBI ) 0REMH LUMAER., Table d—1, 4—2 ZRTEEDH
THhob, EFROBUMTFHMORIZLI960FE~ 19T TEMGCS ST, 19784EmnD
19924 TORBEHRTBILTIBS TH 2,

Table 4-1 PRODUCTO BRUTO INTERNO ... PBI 1960 ...1977
{ Amount of National Production ) Unit..106RD$

Year 1960 1964 1968 1970 1974 1977

PIB 775.6 1,008.3 1,037.1 1,272.5 1,894.8 2,265.0

Note: FromSQFRELEC Pemand forecast.

Table 4-2 PRODUCTO BURTO INTERNO FORECAST. 1980 ... 1992
6

(by origin] Unit ... 10" RD$
year PIB PIB PIB PIB
Total Industry Agriculture Commercial

1977 2,265.0 402.0 412.0 408.0
1980 2,882.3 575.4 509.4 504.5
1982 3,384.7 730.7 586.9 581.2
1985 4,203.5 1,041.6 691.6 684.9
1988 5,220.3 1,484.8 814.9 807.3
1990 6,031.4 1,880.6 909.2 900.3
1992 6,968.6 2,381.9 1,014.3 1,004.4

Note: FromSOFRELEC DEMAND FORECAST
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b, 1977TEOPBL 1 RDS$ 2265 % 10° CTHhHhohd. 1992 FKIX

RDS$ 69686 x 10° & 1977 HRIHD s fESh Ty D,
chedeTE. SOFRELEC AME LS RO BT Table 4 — 3 R
LR D THDH, Thbbh, 16700 166 GMOARA. 1985Fcid 324 N,

1992F I TEIEMERD. 19794~ 1985464 1 L8 /4E, 19855~

1992541 304 /AEDBFMUTR L2 T Da

Tble 4-3 Load forecast : Whole country by Consumer type
Unit: 10° KWh

Year 1979 1982 1985 1990 1992

Residential 459.6 658.3 ga22.1 1,675.1 2,152.2
Commercial 200.0 272.7 384.9 694.5 883.7
621.1 831.8 1,232.4 2,313.5 2,959.4

Industry
Government 1441 173.6 214.7 308.3 357.0
Rural 204.9 312.8 483.8 967.7 1,261.2

Grand Total 1,665.8 2,249.1 3,238.1 5,959.0 7,613.5

Average ratio
of increase  a.av.. 11.8 %/Y ..ov cere. .13.0 %/Y

(%

Note: SOFLEREC LOAD FORECAST

FEEHC B 5 & Rural 0L ES. BB HML T2, WHRok
TH. LER, xR ifo ke ds s RGRREEridbohiv,

4-2 FurFivIloafRERo HH
1) SFEFOHJOTL

July 1979 EEOMR v dE0obo b+ 5L, Table d -4 DO LEkH
TH b,

FREEH LD 1979 E0EBFERRAEROMMTELL T, FL{KERMUE
FLTVB, #5i Industry & Government [\ THUFAFL L, Government
HSEBEOBMS 1979 FRBEL R Shicc s HE->T-3, T, Indus
try O3 11,4410 1213 ( 740% )4, BHMEHL 30000 BELTFC, FH)

WHENL BV FoAn i nlERTHd b - h @ BHO £ IR & KX REHAR



LD, 197T9FCAYSMEMMLIL O THB,

Table 4-4 No. of consumer by its type

From 1974 to 1979

Residential | Commericial industry Government
1974 82820 9510 673 912
1978 82978(100) 9821(1.03) 711(1.05) 987(1.08)
1976 B2671(0.099) 103110105) 77001.08) 1005(102)
1977 B6073(104) 10936{1.06) 871(113) 1029(102)
1978 91881(1.07) 11576(1.08) 390(102) 1068(1.04)
1979 |116588(127) 13968(121) 1641(184) 5329(499)

Note: { } shows the ratio

against to last year

2) ARGEBIROZL

July 1979 oFHAMERUAINC AR 2 BE0b0 e kT 5 L. Table 4

=5 DEEYTHD,

L.

Year
1974
1975
1976
1977
1978
1979

Table 4-5

Residential
20.3

21.3 (1.05)
18.1 (0.85)
26.1 (1.44)
27.7 (1.06)
28.8 (1.04)

78: August, '79: July)
Commercial Industiry
6.8 27.9
7.3 (1.07) 27.8 {0.99)
5.9 {0.80) 25.9 (0.93)
9.7 (1.65) 34.9 (1.34)
10.3 (1.086) 38.5 (1.10)
15.7 {1.53) 61.7 {1.60)

1977 FoBHROBECH v, FHBBOTHEIRA—FemLit, L
L1979 SEDORFP TR EERO ML MHIERN LO4ETHotl, BO%ME

Monthly Load demand from 1974 to 1979
(*74 ...

Unit 106KWH
Government
4.6
4.8 {1.06)
3.8 {0.79)
5.6 (1.48)
5.4 (0.96)
16.1 (2.99)

Note: { ) shows ratio against to last year.
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i, EoLc v Tui®oFesn3 38 %t 1979 i1 2 3.5 % &K
FLTZ%,

Wb ¥ v e I AT A o fUE

SOFRELEC ofiigic t 5% » b F § » T O HiFio EMF BT Table 4 -6
Rt ek THB, Government DHENHOH L FVRFAWHROMEZ R LT
Zp. (£, Bk, LERoONAvREgELIRE Bl EEH LB

SBHATEHOBTIELEETLVHELE>2Tv 3,

Table 4.6 Load forecast for urban area of Santo Domingo

by consumer type, Unit: 106kVW|

Year 1979 1982 1985 1990 1992
Residential 303.3 407.8 578.1 1,064.9 1,374.0
Commercial 131.3 184.1 266.0 495.0 636.4
Industry 438.8 573.0 8s8.2 1,516.9 1,928.4
Government 64.7 70.7 79.1 98.2 108.2
Total 938.0 1,235.7 1,751.4 3,175.0 4,046.9
Ratio to whele
country De-
mand {%) 56.3 54.9 54.1 53.3 53.1

e Note: From SOFRELEC Load forecast

A, v e Vi vadioBEBRINE. 1979 Frr2EO5 6 %% G T 1
LONFEAFHHLT. 1985 EX540%. 1992 FFm@3 531 Suhadbosp
FEEnTvb,

Loal, CofBa4 v Fi v IHEoMBTH ), . fnRELTCVI
B, ARHROAFELEETA TG 30T, HllonR &fed BiifuEonEo ik
DEBIZE>Ti, cOMEZHLAETRE L b,

I AFEHE, #aE, HGATERYLONE

g} AR, HEAROME

AHOFEHHO darly © load curve 12 Figd — 1 RRTEhThbd, o ht

LORHBD load factor %HEEITBHE. Table 4~ 7 D X5t b, (EEH
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Table 4~7 Load factor by consumer type: Actual,
Daily
Evening Day time Night Load factor
Residential 0.27 (4 H.,}) 0.18 (12 H.) 0.15% (8 H.) 0.68
Industry 0.16 (4 H.} 0.225 (10 H.) 0.16 (10 H.}  0.83
Government &
Comercial 0.094{4 H.) 0.125 (10 H.) 0.094(10 H.) 0.714

Note:SOFRELEC Load demand forecast
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Table 4-8 Load factor in the system, Yearly

Anos Energia Potencia Horas Load
(10° MWh) (M) { H.) Factor
1980 2478.9 456.3 5433 62.0%
1982 2883.3 528.5 5456 62.3%
1985 3982.0 728.0 5471 62.4%
1988 5669.7 1037.8 5463 62, 4%
1992 9060. 1 1660.8 5455 62.3%

Note: From SOFRELEC Load demand forecast

SOFRELEC O%EBEOMEY Table 4 — 9 iZiT, 19B0HT265%
DEREREFEOLOHN, FAETLT 1992 Eiix 1 6%icidbDE LT
5, PEFEOFrEInsBRENORER. 1980 FRL 6P EHEESRLTLE
P, ChE 1985 FRrBIHCETEIRIFELTHD, 4, MEREREL Y

F205%H-1-4L0%F, 1992 FERIFISHETCEFx2e5EL*CDE 11

HLTLV5,

Table 4-9 Ratio of Loss energy
Robes Red Total

% % %

1980 6 2¢.5 26.5

1982 4 20.2 24,2

1985 1 17.7 18.7

1988 1 16.7 7.7

1990 1 15.7 16.7

1992 1 15.0 16.0

Note: From soFRELECLoad demand forecast
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EEMTECOVTH Y b F s v o fioRbin. 2EOHBOFEMALL 0 LT
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DHEARTNGELHUD S 3% Thsd, 200 MUFOFEERK S 40.9 % Th
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Table 4-10 Distribution of No. of houses by Load Demand

Type Above 1000KWH  1000..300KWH 299..50 KWH Less 50 KuWH

No. of Total No. of Total No. of Total No. of Total
Con.% MiWH Con.% MK Con.% MWH Con.% MW

Forecast by

SOFRELEC'80 0.4 8.1 10.3  35.6 35.8 42,3  53.5  13.9
Jul.,'79
Sto. Dgo. 4.5 37.2 13.5 28.5 40.9 28.8 40.9 5.3

k. UHERALETIMTO DA HD EAEEIRTV-5, + ¥ b F &
vAHAROLDOBOPERERI RO 220 HETHRFL T4 5,
) EHNACZLL OB
Ciclo f|d July 1979 oFHRHLHL B, Hig oficio POFEEFHS
HFLAEbDL, HORHD 1980 FOMEBEACTHE AWK T 5L, Table
4-11 D L5215, oficio 1. SAHMAELTHMNSE <. family s A
FHFEREELBRSA,. 2. 3. 4. 5. 6. TRREOFHARR 2 HHH
i —RErE >y -2 ECERBhZDT, FHTARENRE LT,
family BMAMEMA L EFERET LD L, oficto 6 HRLEBEO 2 -5 -
D REEELEoEALEL, WEBERKAR 35000 gL Tuvd, o
Abky, 26c#H 50000 M THMELEEELASDOTAR V2 LHELH

13,

—41-



Table 4-11 Comparison between No. of Elec. Consumer and No.
of Family by Oficio, in Santo Domingo.

Oficina  Resid. Com. Total Population No. of Balance
(a) 1980 Family () o
{B)
1 11,340 692 12,032 63,304 12,660 ~ 628
2 19,637 4,109 23,746 171,817 24,545 - 800
3 20,730 2,747 23,477 166,756 23,822 ~ 350
4 17,868 2,730 20,598 171,861 24,551 - 3,953
5 7,776 720 8,4946 82,230 11,747 - 3,251
& 11,061 930 11,991 332443 47,491  -35,500
7 15,332 1,130 16,462 136,740 22,790 -~ 6,328
8 10,900 700 11,600 60,002 12,000 - 400
Total -51,210

N FifamLo0iEH
Ban co Central ¥ Fic X2 1977 D+ v+ Vi v I RO
BBz Table 4 — 12 L BbYHTHD,

Table 4-12 Distribution of Income by family, in
in Santo Dgo as of 1977.

Rank of Income 0 100 100 .. 300 .. 800 .. Above
RD$ per year T 300 700 1500 L1500

No. of families 25,395 36,581 63,024 15,000 5,300
Ratio against
to the whole
femilies above - 53.7T % 35.0% 8.3% 2.9%
Rbg 100/Year
RDS 100 AL ERHUOEH 1799057 DN 4iRey L5E FTRONS
AH(RDS 100 UFoFRESEFoLD, MOFELABLTIV-2L0L
ATBMNT B, ),
%, July 1979 OEEL LUBREEEOUEABHENOF i R L.
Table 4 ~ 13D Lk 5iie s,

EEHEOS0M ATOGERNLA 50000 ML EHEELT., EEKE
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Table 4-13 Distribution of Residential Consumers by monthly

Power Demand, in Santo Domingo as of Jul. 1979

Less 50 KWH Less 300KWH Less 1000KWH Morel001KWH Total

Residential 47,695

Comercial 3,894
Total 51 1589
Ratio % 41,6

Add 50,000 to

less B0KWH

group 101,589
Ratio % 58.4

W o)

47,773 15,801 5,329 116,598
*

3,350 4,124)" (2,600) &, 264

51,123 15,801 5,329 123,842

41.2 12.7 4.3 100.0

51,123 15,801 5,329 173,842

29.4 9.1 3.1 100.0

Note: ¥ This numbers excluded from this statistics.
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Timbeque ¥ LTF Metropolitane % C.N. Penson 7 &£® colonmial <. |0t

HpROMMIC BT 2B, 1972 &~ 1976 EQHURIHNT ~HIE<

FERLEGTHDH, ~HIMEEOLIEIY Embajador 7c &, MM a3
HEEAPFCAT BT 2 1 05 MR LT, 175%. 171 %L

FBRiR LTV A,

b) EEMEH OG0 R

Ldb. DHEAMOADOMUA 1073 E~ 1976 FE0RT2 9%E K-



Table 4-14 Change of Load Demand by Substation group
from 1972 to 1976 Unit: MWh Sending end.

Group 1972 1973 1974 1975 1976 Ratio of
increase
Timbeque 272.8 248.7 242.1 266.5 265.8
Two groups
Metropolitano 7.5 9
& Penson 17.2 T6.4 98.6 135.3 161.6 T
KM 10.5 20.4 29.0 36.3 38.7 38.3 17.1 %
La 40 & Arroyo
Hondo 74.0 103.3 85.3 119.3 123.2 13.6 %
Embajador, Mata-
deol & Herra 100.9 120.4 124.2 164.8 192.2 17.5 %
La Feria 42.8 49.1 57.8 55.4 64.4 10.7 %
Los Mina &
Villa Duarte 62.7 68.3 79.1 89.5 91.1 9.8 %
¥Re-illustrate
(Large Industry) 56.9 80.7 84.2 88.6 87.8 11.4 %
(173..176)
{ 2.9 %)
Average 12.5 %
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LTVB e RThDEZLLND,
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Table 4-15 Forecast of increasing rate of power demand

No. of leccation

Ciclo

01
0z

03

04
05
06
07
a8
09

10

11
12

13

14
15

16

17

18
19

SW

5. Center

-ditto-

SE
SE
E Center
~-ditto-
~ditto-

Center

N of
Center

I
NE

i Center

-ditto-

S, E of
river

Center,
E of
River

N, East
of River

~ditto-

Center
of 8

{Ind. Total)

Increasing rate of power

by Ciclo
Use Scope Popu-
lation 172176
Rs.S In. L Inc. 17.5
Rs. Office
Hotel ! a few Inc. 10
Res.
office s ~ditte- 0
01d Towm 3 No Inc. 10
Hes. Hotel S ~ditto-~ 10
Res M Afew Inc. 10
Res.S Ind. S No Inc. 10
Res. S No Inc. 10
Res. 5 &
M Ind. M A few Inc. 10
~ditto~ Inc. 13.6
-ditto- Inc. 17.1
Res.
densely s No Inc. 13.6
Res. M &
S Ind. L Inc. i7-5
~ditto- Inc. 17.5
Res. Park L Inc. 9.8
Res. S
Ind. M Inc. g.8
Res. A few Inc. 9.8
Res Inc. 9.8
Res. L
Ind. M & few Inc. 10.7
(3%)
Total ... 12.5

Note:Location..E east, W west, S south, N north.

L...Large, M..Medium, S...Small,

Scope is scope of development.

'80-'85 186-'90

15 >
7-5 5
7.5 5
7.5 5
E 5
15 5
7-5 5
7.5 5
15 5
11 5
15 10
11 5
15 10
15 10
8.5 5
8.5 ]
8.5 5
8-5

15 5
10 5

%



3) Load forecast by Cieclo in Santo Domingo City

Table 4 ~ 16

No. of July

Ciclo 1979
o1 1189
02 14203
03 9359
04 5185
05 6045
06 1493
a7 8128
08 12243
09 14554
10 6446
11 6340
12 4541
13 9726
14 4164
15 2199
16 4036
17 1622
18 1617
19 8409
Total 121489

3

Total

1982
1477

18979

13435
5935
7649

1966
9006
14572
17198
7896
7786
5519

11776
5061
2750
4735
2072
2038

12890

152740

Monthly load forecast by Ciclo

Unit:

1985
1850

26002

18725
6798
9711

2605
9985
17200
20766
11055
9816
6837

14613
6306
3447
5590
2644
2573

17111

193636

1000 KkWh

1988
2232
31327
22957
8221
11558

3167
11250
20509
23301
12880
11622

7917

17301
7406
4212
6525
3268
3152

19795

228580

1990
2534
35548
26352
9348
12959

3612
12204
23110
25172
14312
13058

8745

19451
8273
4819
7252
3762
3613

21874

256004



Table 4 - 17 Monthly load forecast by ciclo

Residential Unit: 1000 kWh

No. of July

Ciclo 1979 1982 1985 1988 1990
a1 572 741 g60 1209 1410
02 6019 9156 13922 17537 20456
03 4595 6988 9792 12335 - 14387
04 1716 1984 2297 2894 3375
05 1069 1384 1793 2259 2634
06 623 852 1166 1469 1713
07 792 916 1061 1336 1559
08 1036 1935 2942 3706 4323
09 1272 1934 2929 3405 3755
10 1873 2562 3504 4414 5148
11 1017 1546 2351 2961 3454
12 997 1346 1865 2349 2740
13 639 975 1479 1863 2173
14 702 1068 1624 2046 2386
15 1255 1603 2048 2580 3009
16 1074 1372 1752 2207 2574
17 929 1187 1516 1910 2227
18 799 1021 1304 1643 1916
19 1881 2861 4351 5481 6393
Total 28856 41427 58656 73504 85632



Table 4 -18 Monthly load forecast by Ciclo

Commercizl Unit: 1000 kWh

No. of July

Ciclo 1979 1982 1985 1988 1950
01 82.6 107 138 175 204
G2 1188.3 1807 2748 3462 6280
03 1847.8 2810 4274 5384 6280
04 1441.4 1669 1932 2433 2838
05 10544 1365 1768 2227 2598
06 286.5 392 536 675 187
o7 479.3 5555 642 809 944
08 5109.1 5914 6847 8625 10060
09 577.1 878 1335 1682 1961
10 948 1296 1775 2234 2605
11 252.8 384 585 736 859
12 643.7 880 1202 1394 1538
13 237.3 361 549 691 806
14 162.6 247 375 473 552
15 223.7 286 365 460 536
16 310.2 396 506 637 743
17 309.3 395 504 636 741
18 307.8 393 502 632 738
19 283.4 431 656 826 963
Total 15745.1 20566 27238 34191 39789



Table 4 - 19 Monthly load forecast by Ciclo
Industry Unit: 1000 kWh

No. of July

Ciclo 1979 1982 1985 9188 1990
01 289 315 345 371 400
02 6122 6689 7310 7988 B4T4
03 1865 2038 2227 2423 2582
04 1038 1127 1232 1346 1428
05 883 965 1054 1152 1222
05 281 307 335 366 389
o7 6216 6793 T423 B111 8605
08 5214 5697 6226 6803 7217
09 11493 12558 13722 14996 15908
10 3343 3653 5251 5622 5887
11 4332 4734 5175 5653 5996
12 2446 2672 2920 3191 3385
13 T047 7700 8414 9195 9754
14 2972 3248 3549 3878 4114
15 322 352 384 420 445
16 2273 2483 2714 2966 3146
17 8 9 10 11 11
18 148 162 177 194 206
19 4473 6905 80131 8745 9287
Total 60759 68407 76476 83436 88455



Table 4 - 20 Monthly load forecast by Ciclo

No. of
Ciclo
01

02

03

04

05

06
o7
08
09
10
11
12

13
14
15
16
17
18
19

Total

July
1979
243
874
1051
a98
3039

303
641
886
1202
282
738
454

1803
328
398
379
376
362

1772

16129

1982

314
1329
1599
1155
3935

415
T42
1026
1828
385
1122
621

2742
498
509
484
401
462

2693

22340

Government {Unit: 1000 xWh

1685

407
2022
2432
1337
5096

568
859
1187
2780
527
1707
849

4171
758
650
618
614
590

4093

31266

1988

471
2340
2815
1548
5900

657
994
1375
3218
610
2272
985

5b52
1009
752
715
T
683

4743

37351

1990

520
2580
3103
1707
6505

T24
1096
1516
3540

672
2749
1084

6718

1221
829
789
785
753

5231

42128
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Table 4-21 Factors for Peazk demand forecasting

by Year
1982 1985 1988 1990

Ratio of Loss 24 % 18 % 17 % 16 %
Load Factor

Residential 0.6 0.6 0.6 0.6

Others G.6 0.6 0.6 0.6
Ratio of day time
peak by evening
peak.

fesidential G.67 0.67 0.67 0.67

Dthers 1.41 1.41 Toh 1.41

Fogg. Bilfe- 2aWke - 22 LED LV HRA Table 4 — 22, 4 - 23
TSz, 1978 EH LT 1980 SEDFEEFRD 7 « — # — 14 0 Fifhc
L5 s Table d ~ 24 DIS5ck-»T. PERHY - 7EBRMETF L2255, FEEME
oMy, nkgpoe Lo Y Do BUL Lofips b, fifethoy - 20 i
Blije -7 kg s DI YUETHD .,

SOFRELEC 28 LT V54 /b b & v il MilE & oitd Table 4 -
25 io5d, SOFRELEC ©ME iz Rural LA GA TV 50T, tOMMARTHOM
HBAIha~NZ2THL, 1. FHofbogEAFMEEKEAOER & RS
h, O LEFRSEOKEFE BRI T O RlT ol e HHINETH
B, c0ZAanbELDE, WRLHMMNOMMEMLES it L bR D,

¥, ERAED 1980 4F 1 ALHND &4 BIKOMU A L 58 e o

T#% Table 4 — 26 257,



Table 4 - 22 Peak power demand in Santo
Domingo City
(As of 1982, 1985, 1988, 1990
by Ciclo) Unit: M

No. of

Ciclo 1982 1985 1988 1990
01 2.88 3.69 6,77 5.09
02 37.46 51.99 66.91 71.07
03 26.40 37.55 49,45 53.49
04 11.89 14.21 19.00 20.75
05 15.61 21.07 28.25 30.89
06 3.86 5.29 6.99 7.56
o7 18.53 22,05 28,29 30.04
08 29.90 37.47 50.50 55.53
09 35.36 45.57 58.6¢ 62. 14
10 15.83 23.26 29.89 31.79
11 15.83 21.03 27.87 30.32
12 11.15 14.53 18.68 26,17
13 24.29 32.33 43.70 48.25
14 10.26 13.45 17.60 18.98
15 5.33 6.76 8.76 9.36
16 9.54 11.74 15.15 16.12
17 4,01 5.20 6.86 7.41
18 3.98 5.1h 6.79 7.37
19 26.59 38.69 47.09 50.16
Total  308.70 411.02 534.64 580. 49

Note: Ciclo No. 19 includes a customer who receives power
from 69 KV line directly.

~53—



Table 4 ~ 23 Evening peak power demand

No. of
Cicle

01
02
03
04
05

06
o7
08
09
10

11
12
13
14
15

16
17
18
19

Total

1982
3.1
39.92
28.92
11.31
13.09

3.91
14.48
26.03
27.91
14.97

17.24
9.86
18.65
8.84
6.11

8.76
4.57
4.29
23.03

283.06

in Santo Domingo City

(As of 1982, 1985,
by Ciclo) Unit :

1985
3.94
56.19
40,22
13.27
17.43

5.36
17.11
30.67
36. 41
21.36

18.17
12.90
24.99
11.80

7.64

10.75
5.78
5.45

33.48

372.92

M

1988, 1990

1988

5.
.60
52.
17.
23.

T1

21

23.
16,
33.
15.

9.

i3.
7.

03

04
45
15

97
.91
40,
45,
27.

94
91
28

85
48
57
29
75

78
48

7.07

40.

480.

96

51

1990
5.70

80

23

450
49.
.23

30

26,

21
37
17

11,

15.
57

.96
59.
19.
25,

42

75
85

.91
.64

86
22

67

.23

.49
02

12

27

7.08

45.

538.

14

49



Table 4-24 Distribution of Peak time of the distribution

lines in Santo Damingo City

1978 1980
Peak Time in Evening 52 % 26 %
Peak Time in day time 58 % 59 %
Peak Time in Mid night - 15 %

Table 4~25 Comparison of Peak demand forecasts

In Santo Domingo City

1980 1982 1985 1988 1990 1992
Distric of Sto.
Dgo. by SOFRELEC 275.3 320.5 464,73 636.5 832.0 1028.0
MA. (8)
Planning Area
by JICA Team - 308.7 411.0 534.0 580.0 -
MW, (B}
Ratio B/A - 0.96 0.925 0.839 0.697

Note: After 1985, development of the city will extend outer parts

of the present urban area.



Table 4~26 KW Forecast by Substation

Jan 1980 1982 1985 | 1988 [ 1990 (1995)
Fa.MVA| L. MVA | 1L, MVA| L, MVAL 1, MVA| . MVA| [L,LMVA
Timbeque 125kv| 430 36.0 416 5 1.7 598 | 660 84.2
416ky] 364 18.6 21.5 2 6.7 309 | 340 434
Load subtotal - 54.6 631 784 907 | 1000 1276
Facility subtotal 7 9.4 794
Ratio of Fa. util. 687
Metro Politano 420 280 324 40.2 46.6 5 1.4 656
C. N, Penson 2840 204 236 293 339 3 7.4 4 7.7
Load subtotal - 484 560 69.5 805 | 888 | 1133
Facility subtotal 700 700
Ratio of Fa. utll. 69.1
La 40 3 L7 301 371 507 587 § 4.7 925
Arroyo Hondo 140 109 134 183 21.2 233 297
Load subtotal - 410 585 69.0 799 8 8.0 1222
Facility subtotal 457 457
Ratio of Fa. util, 897
Herrera 230 175 231 352 431 4 9.4 630
Embajador 36.4 2 6.6 352 535 6 5.5 750 8957
Matedero. 224 13.0 17.2 261 320 44.9 57.3
La Feria 10.5 126 150 149.5 225 250 319
Load subtotal - 69.7 905 1343 | 1631 (1943 2479
Facility subtotal 923 923
Ratio of Fa. util, 755

—56—




{. - Load

1980 1982 | 1985 | 1988 | 1990 (1995)
Fa.MVA| L.MVA| L.MVAl L.mva L.IMVAL ¢ MVAI L, MVA
KM 1051, subtotal - 14.2 188 285 34.9 399 50.9
’7 Fa.subtotal] 215 215
Ratio of Fa. util. 6 6.0
Los Mina 364 232 273 34.9 40.4 445 5 6.8
Villa Duarte - 6.0 7.1 8.0 104 115 147
Load subtotal - 292 34.4 43.9 50.8 5 6.0 715
Facility subtotal 364 364
Ratio of Fa. util. 802
Load Total - 2571 3133 4236 4999 15670 7334
Facility Total | 3453 3453
Ratio of Fa. util. 74.4
NOTE:
B Rate of increase Rate of increase
— 1980.,.1985 1986...1990 ]
Timbeque .5% 5%
Metropolitano 7.5% 5%
Lalao,-.Ayorro 11 % 5%
Herrera 15 % 10%
git0.5 | 15 % 10%
Log Mina 85% 5%
Ratre of increase
199:1~1995
Whole Area 5%
B 1: “Tacility
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