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Table 4~1 Historical Data of Power and Energy Deﬁéﬁd.iﬁcééfagdéy:

- Year

1982

1983

1984

1985 |

156

1987

1988 -

"Energy
Consump-
tion
(GWH)

Residentiall 468.9

Commercial

“Industrial

Others
Public
Sﬁréet
Lighting

261.7

28.6

37.5

492,2
260.5

"32.6

41.9

'540.7°)

©286.5

33.1

47.0°

'399,5 |
C166.2

| 143.7

3.9

5049

461.2

 _176{31
921.8

isgle |

'36.6

55.5

50419
- 197.0

287.1

42.8.

60.1

184.0 |

56647
232.5
393.0
-207{8

4614

63.3

Total .

776.7

827.2

_907.3'

9999

1,110.0

1,275.9

1,509.7 ]

Energy at Sending
End (GWH)

895.4

970.7

1,065.3

1,206.6

1,326.3

'1,483.6

1,766.3.

Maximum Deménd (MWD

190.6

202.0

217.5

242.0

271.5

303.6

357.5

Load Factor (%)

53.6

.54.9

55.9.

56,9

55.8

55.8

56.4




_Table 4-2 Historical bata_of.Energy Demand of Each Area

(GHH)

. Area

1982

1983'

1984 |

1685

1986 .

1987

1988

Average
Annual
Increase

%)
(1982 -
1988)

Metropolitan

Eastern
'Central-

Southérn

Northern o

48,2

7004

66.3

125.7°

761.0

70.2

50.6

29,5

12831}6

75,7

58.2 |
35,7

3.4

 915.5

- 87.4
67 .6
4304

27.2

985.4

- 106.1

73.9
55.9

30.3

1,094.9

113.1

84.3

'78.2

36.3

1,238.5

152.7

109.4

119.0

57.7

10.0
14.9
14.6
29.1

60.3

‘-Tofai' .

840.6

911.3

1;004.6.

1,141.1

1,251.6

1,406.8

1,677.3

12.2

Transnission’

Losses

“”54;8

59.4

60.7

. 65.5

74.7

76;8

89.0"

8.4

Energy'at

Sending End

| 895.4

970.7

1,065.3

1,206.6

1,326.3

1,483.6

1.766.3

12.0




Table by~ 3 Breakdown of Energy Demand (GWH) at Ultimate Consumer 8
Level of the Project Area (1981 - 1988)

(GWH)
. : . : o ;| Average
A o o . . , _ o | Annual
(Cdtegory | 1981 1982 1083 | 1984 | 1985 | 1986| 1987 | 1988 | [NR
. , (%)
‘Residential | 305.7 | 353.8 | 376.5 | 397.7 | 299.7 | 346.2 | 369.1 | 407.8
Commercial - 114.7 | 122.6 {1374 | 154.7
Industrial- | 139.7 | 145.8 | 1668 | 180.3 | 133.6 | 144.6 | 176.1 | 192.3
Street . : : EEETICE E L
Lighting 20.7| 21.8| 23.1] 24.5| 25.1| 26.4| .27.7| 28.6
Others 19,7 26.4| 25.6 | 28.9[132.8 144.3{172.0 | 177.1
Total 485.9 | 545.8 | 591.9 | 631.4 | 705.7 | 784.3 | 882:3 | 960.6 | 10.2.
Increase I o . E o . ,
Roce () 1231 84| 67| 18| 11| 12.5| 8.9




Téﬁlé‘4f4 Energy Demand (CWH) at the Substatlons of the Project Area

(GWH)
- . 1 : o Average
_ Substation| 1981 | 1982 | 1983 1984 | 1985 1986 ) 1987 | 19sg | Annual
C ' : : ' T Increase
: (%)
Puerto S S _
sajonia 127.9'| 127.6 | 112.1 | 115.0 | 119.8 | 133.3 [ 125.5 | 122.6
San Miguel |127.2(129.9 [135.9(136.4 [ 141.1.145.6|136.7 | 139.4
Gentro - - - - - - | 2450 ao.si{f” 47
Barrio X o
Parque - 88.67| 97.5]119.4 ] 124.1] 140.0 | 142.6 | 155.8 | 165.8
Lambare 54.8 | 86.9. 111.0|125.0 | 138.2 | 147.4 | 165.6 | 205.1
Jardin. 61.7| 61.8| 62.9| 75.3| 82,8} 91.7|104.7| 114.0 | 1°°°
Botanico ' - '
san Lorenzo | 72.2 | 89.3|100.0|121.1]128.1|128.8 [ 134.2| 146.4
Tres Bocas | 44.3] 46.8| 53.81 57.6| 61.8| 66.2 75.0 88.3 |1 1, 4
Guarambare | - - - - 14.9| 32.6] 43.2 62.4
Acepar - - - - - 5.7] 28.8 33.7
Total 576.7 | 639.8 | 695.1 | 754.5 | 826.7 | 893.9 | 994.0 | 1,118.5 9.9




F‘ig.4-l Actuat Daily Load Curve at Centro Substation
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Fig.4-2 Actual Daily Load Curve at Barrio Parque Substation
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Fig.4-3 Typical Daily Load Curve in the Project Area
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Table 4-5 Monthly Substation Peaks  in mé‘.'Pkéjéc:*A:*éd't-|_9'88;

i | AMW)

MONTH |SLO |PSA [JBO [SMI|DEN|BPA | TBO [LAM| TOTAL
- Jan | 28 |238|22.4]31.6/15.4|31.4(18.3} 39 | 209.9|
Feb | 28 | 232|19.8|288| .14 |30 |17.3]a0.5| 201.6]
Mor | 33 |27.1| 20 [324]16.2|312|18.2| a0 | 2I8.1
apr | 32 | 26.3|19.9|20.7] 16 |30.9]222[a1.5] 216.5|
May | 30 | 206|22.3| 54| 9 |31:2| 22 | a07| 200.5
Jun | 30 [21.1]213]273] 7.5 |308|i8.4 |405| 196.9]
wi | 3t [215[19.7]204] 8 |31.2]19 40.5| 200,31
Aug [33.5|22.3)19.5|28.1] 9.2{307]19.6] 39 | 201.9
Sep |28.7| 24 |20.8] 31 [11.5|2a.7[203 a1 | 212
oct |27.8]208[19.5]262[11.7] 31 |21.7]a0 | 1987
Nov (28.3]228]19.7]329(20.3|32.7{19.8] 40 | 2i6.5
Dec |31.9] 31 |21.1]|28.7[24.3]|32.1{20.7[ 42 | 231.8

4~ 10



F|g4 -4 Transition of Total 6f Monthly Substation
Peaks in the Project Area (1988)
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Table 4-6 Demand Forecast for Integrated Power System (ANDE)

a) Alternative A

139072060
~ Average
Year 1976 1980 1985 1990 2000 Annual
Increase
(%)
: | Residential | 226 | 380 651 992 | 2,142 8.0
Energy Demand
at Consumer’s [ .Industrial [ 115 359 745 1,156 2,788 G,2
Level (GWH) i
: Total 341 739 1,396 2,148 4,930 8.7
Energy Demand at - .
Generation Level (GWI) 382 828 1,564 2,406 5,522 8.7
Peak Demand (MW) 79.3 ] 171.9 324.6 499,41 1,146.1 8.7
Load Factor (%) 55 55 55 55 55 -
b) Alternative.B
' 199072000
' Average
Year 1976 1980 1985 1990 2000 Annual
Increase
(%)
- Residential | 224 373 633 951 1,999 7.7
Energy Demand _
at Consumer's { Industrial 113 348 719 1,106 2,620 9.0
Level (GWH) :
Total 1337 721 1,352 2,057 4,619 8.4
Energy Demand at . _ _
Generation Level {(GWH) 317 .808 1,514 2,304 2,173 8.4
Peak Demand (MW) 78.3|167.6 314.3] 478.2]1,073.7 8.4
Load Factor (%) 55 © 55 55 55 55 -
e) Alternative C
T 1956/2000
. _ Average
Year 1976 1980 1385 1950 2000 { Annual
Increase
(%)
. Residential | 221 358 556 815 | 1,632 7.2
Energy Demand '
at Consumer's | Industrial 110 313 642 962" Z,155 8.4
Level (GWH) _
: Total 331 671 1,198 1,777 3,787 7.9
Energynbe@and'at
Generation Level (GWH) 371 752 1,342 1,990 4,241 7.9
Peak Demand (MW) 77.0| 156.1| 278.5| 413.0| 880.2 7.9
Load Factor (%) 55 55 55 55 55 -

4 - 13




Fig.4-5 Demand Forecast for Integrated Power System (ANDE)
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Table 4-7 Estimated Maximum Demand for ANDE Power System

198572000
—_— E Average
Area 1980 | 1985 | 1995 | 2000 | 2006 | 2015 | 2025 | Annual
. . e : T - o Increase
_ ()
Metropolitana | 108 | 155| 369} 554 921|1,825] 3,582 8.9
Central 181 30| 67) 101| 169| 355| 97| 8.4
Parana 1| 30| ss| 78| 13| 248| 505 6.6
Norte 3| 20 60{ 9t] 1s0| 303|  593| 10.6 -
Sur 4| 30] 60| 90| 150] 303| 595| 7.6
| Perdidas 1 s| 18| 31 ss| 116 328 12.9 -
System (Total) | 145| 270 630 | 945|1,575|3,150{6,300] = 8.7
| 7 - - 10 15{ 25| sof ‘100 -

~As per: PLAN MAESTRO DE DESARROLLO DEL SISTEMA NACIONAL DE
TRANSPORTE DE ENERGIA ELECTRICA DE PARAGUAY

4 .- 16
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Fig.4~8 Short ~term Power Demand Forecast by ANDE
- Foresighted on Ol, June, 1989
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Table 4-9 Population in Paraguay

refersaces L Latest Census {in unita) . . -.':J ﬂid'yearL Annual Rate
: Dat : Both Hal “Female " | - "Estimates = | of Increase
are Sexes’ ale _ remale _(in.tho&aands) (?)
1981 : ' I . 12,647 | 3,168 (1975 - 80)
Statlstical | - 9-VII-'72| 2,357,955 ] 1,169,111 | 1,188,844 | (as.of-.{ (as of |
Yearbook : ’ _ 1975) 1980) 3.7
1985/86 . ) 3,147 3,807 (1980 —~ 86)
Statistical | 11-V1E-'82 | 3,029,830 1,521,409 | 1,508,421 | (a5 of | (as of
Yearbook _ ' : © 19800 1986) 3.2

TIssued by Department of International Economic and Social Affairs,
Statistical Offices United Nations.
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_ (2) .;33 t; 1966@!21%::*%%@ ﬁireccion General de Fstadistica y Censo D
ﬂﬁﬁfﬁ’iwaeﬁ: 3, 807 CFA) ~ 1993 64,6426 (FA) | 20004 5,537,6 (F
A &ng'CioD J\Diébnﬁzﬂzlgsa~9sif'tfﬂiiﬁ 2.9%, 1993~ 20004F T4

S e, 64&#&»;'(!,\&0 (Table 4-10). |
® —f\ww$rﬁbnn@&%ﬁvimxaaa WO AT 807,3FAC
| &3?710 1972‘15@..%&?!& 531 B“F‘/\'Cfb:-uT~#bl972~82fﬁaﬂ@]\ﬂ@bﬁ?ii
Yrii*}?, 33/6'(‘5'3)‘..L..c‘:h_7'ck2>o _ |

(4) ﬁ%l%@@ﬁﬁ%&Uﬁ%®kﬂ%ﬁm0wfﬁﬁﬂﬁﬁ®%@Hﬁmﬁ\
w&$k&ﬁ&ﬁ SO AL 807, 3F AMS /55 7 7 4 2EOADTFHOVL
mszw, 1981~86i|“~ 3 '2/6,'1986""935!5'2 % 19934~ 20004F, 2,696 % 71 T
ﬁalﬁzi_%:ﬁjﬂi Lﬂ%}kﬁ%ﬁ%zﬂl}f%&wgsﬁtf 1,118.6F-A, 20004 1,338.7

THANER S, (Table 4~11; Fig.4-9)

m%4kﬂ$%ﬁ§d<%§ﬁﬁﬁ%@ﬁi:

BT B 1981 D 19880 COE A W 2 FIIC 215
%Anﬁéﬁfﬁﬁ\b Energy Demand Per Caplta (T"Qﬁfﬁf ) ZRd, ORI
{I;Iiﬁc):bi“}ﬂédj Energy Demand Per. Capita (ﬁgﬁ?ﬁ) P LTz, i

- f\_J:6%%0)/&13?7‘,51]&25\b,ﬁ%%ﬁﬁb%%@iLLG

i&_ﬁ'ﬁﬁ%%@% Table 4~11 & KIF Fig,4~10 T 200041 B A BENEN
- "ﬁmﬂiﬁ_ﬁﬁi 2,141.40uh T Bo

| 4-3-5 BE%?@J@ ﬁ}}ﬁ%}é'{ BRI y_jﬁq)mﬁ |
L BERHERINC b RS - HAORE Y — VARE DRSS T
HEOABAE. BRABREC L S BHREO WS bd THIE FHE
ETH B, HMOT 0 2 7 ML OFEDEI TS o HMABRIROT Ik
LT\m$2%¢k£5%&1&i$$0£ﬁ2&ﬁ%mwto

’Eini%*%{» Table 4-12 BIU Flg 411 1SR
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Table 4~10 Estimation and Prediétiqniof Population ‘of Paraguay

Total

Year' | :M#lé _'Fémalé:
1986 3,807,030 1,927,052 1,879,977
1987 3,922,374 1,985,776 1,936,597
1988 4,039,161 2,045,117 1;594;043
1989 4,157,287 2,105,054 2,052,231
1990 4,276,649 2,@65,568 ': 2,111,080
1991 4,397,306 'f'z,zée,eve.' 2,170,630
1952 4,519,328 2,288,392 2l230,§35
1993 4,642,624 2;350;688 2,291,936
1994 4,767,107 2,413,538 2,353,569
1995 4,892,687 . 2,476,914 2,415,773
1996 5,019,312 32;540;783'7 . 2,478,529
1997 5,147,042 2,605,165 - 2,541,877
1998 5,275,953 é,a?o;iogl 2,605,847
1999 5,406,126 .2,735;657 :-2,670;468.
2000 5,537,636 2,801,867 2,735,769

Source:
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Popuiation

Fig.4-9  Transition of Population in the Project Area,
Estimoted and Predicted L '
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Fig.4-11 Predicted E'ne_rgy D__é_mond (GWH) :at
| Consumer's Level in the Project Area
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‘Table 4-13 Power Demand Proiectidn for the Project Area

_ Energ.y Demand at

Annual

Level (GWH) (GWH) Incfease LD?%gs '(MW) . Incfease F?;;“‘
1981 485.9 s76.7| 16,3 | 15.7 ;ég.e - 52.8
1982 545. 8 639.8 10.9 14,7 [133.7] 7.1 54,6
1983 591.9 695. 1 8.6 14.9 [ 145,51 8.8 | 54.5
1984 631.4 756.5| 8.6 16.5 |157.7] 8.4 | se.
1985 705.7 826.7 9.6 16.6 | 171.1 8.5 55.2
1986 784.3 893.9| 8.1 12,3 [ 185.7] 8.5 55.0
1987 882. 3 994.0 10.1 | 11.2 : 20?.2- 1.6 54,8
1988 960. 6 1,118.5| 12.5 16,1 | 225.9 9.0 | 56.5
1989 1,067.5 Lowe2| 12 | 14,2 | 259.2| 14.7 54,8
1990 1,178.9 1,374.0  10.4 _14.2 286.2 10.4 54.8
1991 1,299.0 1,514.0 10.2 | 14,2 315,41 10.2 54,8
1992  1,428.0 1,664.3 9.9 16.2 | 346.6 9.9 54.8
1993 1,565.7 1,824.8 9.6 14.2 336,1 9.7 54.8
1994 1,712.2 1,995.6 9.4 14.2 | 415.7 9.4 | s54.8
1995 1,867.6 2,176.7] 9.1 4.2 | 4534 9.1 54.8
1996 2,031, 7 2,367.9 8.8 14,2 | 493.3| 8.8 | 548
1997 2,204.7 2,569.6 8.5 .14.2._ 535.3 8.5 56.8
1998 2,386. 4 2,781.4 8.2 4.2 | 579.4 8.2 54.8
1999 2,576.9  [3,003.4| 8.0 14,2 625.6| 8.0 56.8
2000|  2,776.3 3,235.8 7.7 4.2 | 674.1 7.8 54.8
2001 2,984.4 | 3,478.3 7.5 .14.2 724.6 7.5 | s4.8

G- 32




'Fig.4-12 Load Forecast of Project Area
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Fig.5-1 220kV Trunk Line in Paraguay (1989)
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Fig.5-2 Power System in and Around Asuncion
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Fig.5-3 Power System Diagram in and around Asuncion
in 1990
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Table 5-1

Installed Transformers and Supply Gapability

of the Substations in the Project Area in 1989
_Transfofmer Supply Capability (MVA)
SubsFaFlon- Voltage Capacity (MVA) 66 KV 93 Ky
(kv) x No. of Banks
San Lorenzo  220/66 60 x 2 120 -
220/23 40 x 1 - 40
Lambare 220/66/23 | 120/60/60 x 2 120 120
Guarambare- 220/66 37.5 x |1 37.5 -
66/23 20 x 1 - 20
Pﬁerto Sajonia 66/23 20 x 2 - 40
San Miguel 66/23 20 x 2 - 40
Barrio Parque 66/23 20 x 2 - 40
Jardin Botanico 66/23 12 % 2 - 24
Tres Bocas 66/23 10 x 2 - 20
Centro 66/23 20 x 2 - 40
Total 277.5 384

Note: Exclusive of Acepar 66 kV/13.8 kv, 15 MVA x 2
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_Table 5-2 - Outline of the Ingtallation Plan at lst Stage of Alternative 1

_TfansmiSsioh_Lines.,_.

‘Voltage

Equipment to be

2'single.cct. oL

1 single cet uc

A - Puerto Sajonia

A «~ Centro
Centro = G
G - A

| B — San Miguel

B-C

Jardin Botanico -~
Barrio Parque

Puerto Botanico -
: Jardin Botanico

Lambare — F

| San Lorenzo - E

me ‘From.w To' Transnmission Capacity
(k¥) ' ‘installed - : (MVA)
22’0 |1 double cet. oL Lambare - Cable head 250/ cet.
" 'iféingiebééﬁ}:}..ﬂcr dabie héad —:A i'=. 250/ cet.
* 1/2 QOuble.cct. OL'| Limpio - Puerto Botanico 250/ cet.
a ‘irdbﬁbié éct;'- OL fﬁerto ﬁétani;o - B. 250/ cct.

50/cect, partly 70/cct
90
90
90
100

100

70/cct.

70/cct.

iOO/cct,

70/cct.

_the:i Abbreviations

cet.
- QL
uc

" oeircult
Overhead Line
Underground Cable
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Table 5-3

Substations

Qutline

of The Installation Plan at lst Stage of Alternative 1

Equipment to

be installed

Equipment as:of
the End of 1993

Substation . - - ;
: Line . Line
: Transformer Ly -l Transformer L R
o Equilpment Equipment
A New 220/66/23kV | 220kV, 2 cct | 220/66/23kV | 220kV, 2 cct
120/99/21MVA | 66kV, & cct{ 120/99/21MVA | 66kvV, 4 cct
x 2 X2
B New 220/66/23kV | 220KV, 2 cct | 220/66/23kV | 220kV, 2 cct |-
120/99/21MVA | 66kV, -2 cct | 120/99/21MVA | 66kV, 2 cct
x 2 x 2
Limpio Existing - 220kV, 2 cct | 220/66/13.8kV | 220kv, 5 cct
: 1| 37.5/37.5/ | 66kv, 1 ect |
12:5MVA % 1}
66/23kV
1 20MvA x 1
Puerto Existing | 220/66/23kV | 220KV, 3 cct | 220/66/23kV | 220kv, 4 cct
Botanico 120/60/60MVA | 66kV, 2 cct | 120/60/60MVA | 66kV, 2 cct |
x 1 x 2
Jardin Existing | 66/23kV 66kV, 2 cct | 66/23kV 66KV, 4 cet
Botanico 12MVA x 1 : 12MVA % 3
Puerto Existing | 66/23kV - 66/23kV 66kV,; 2 cet
Sajonia 20MVA x 1 1 20MVA x 3
San Miguel | Existing | 66/23kV -~ 66/23kV 66kV, 3 cect
Z0MVA x 1 | 20MvA x 3
Barrio Existing | 66/23kv 66kV, 1 cct | 66/23kV 66kV; 3 cet
Parque 20MVA x 1 20MVA x 3
c New 66/23kV 66kV, 2 cct | 66/23kv 66KV, 2 cct
20MVA x 3 . : 20MVA x 3 '
E New 66/23kV 66k, 2 cct | 66/23KV 66kV, 2 cct
20MVA x 3 20MVA x 3 -
¥ New 66/23kV 66kV, 2 cct | 66/23kv 66kV, 2 cct
20MVA x 3 “20MVA x .3
¢ New 66/23kV 66KV, 2 cct | 66/23kV 66KV, 2 cct
20MYA x 3 20MVA x 3
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Table 5-4

Outline of the Installétion Plan at 2nd Stage of Alternative 1

Transmission Lines

Voltage

~ Equipment to be _ From - To

| Transnission Capacity |
(kv) installed (Mva)

220 ”‘_sil:ugle cet, u"c: A-3 250/cct.
" double cct. oL J - 220 kV line 175/ cct.
66  :;ing1e.cct. | .OL: CH - 66 k¥ line 50/cct
" single cct. | UG| G- K 100
" . o B -k 100
" " 1 B - L 100
" " ot s Migu_el - L 100

Hdte:_ Abbrevfafioﬁs'

cet. . .eircuit
OL Overhead Line

UC - . Underground Cable-
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Table 5<5 Outline of The InStallatidn‘Plén:af'zdd'gtége“df Alternative 1

Substations

Equipment to

'bé.iﬁstailed 

Equiphent as of-v"

. . the End of 1997. .
Substation — - — . - - . 4 -
- | Transformer | . Line | Transformer oo bine
S ' _Equipment :[ ~“UTTTTOUET (o Equipment |
A New 1220/66/23kV_ | 220kV, 1 cct | 220/66/23kV - | 220kV, 3 cet |
120/99/21MVA  1120/99/21MVA | 66KV, 4 cct
B New 220/66/23kv | 220kV, 1 cct | 220/66/23kV | 220kV; 3 cet |
120/99/21MVA | 66kV, 2 cct'| 120/99/21MVA | 66kV, -4 cct
‘San Lorenzq Existing ZQO/SGkV ~ .”229/66RV'. ‘QQOkﬁ; 3 cct
| 6OMVA x 1 60MVA x 3 66kV, 4 cct
220/23kV 220/23kV S
40MVA x 1 | 40MvA x 2
J New 220/23kV 220KV, 2 cct | 220/23kV 220kV, 2 cot |
' 4OMVA x 1 - s LOMVA x 1 |- -
Cuarambare | Existing | 220/66kV - 220/66kv . | 220kv, 5 cet
37.5MVA x-1 37.5MVA'x 27 | 60KV, -4 cct
66/23kV 66/23kV
20MVA x 1 | 20MvA x 2
Tres Bocas | Existing | 66/23kV - $66/23kY 66kv, 2 cct
10MVA x 1 10MVA = 3
H New 66/23kv 66RV, 2 cet 66/23kv 66kV, 2 cet
20MVA x 3 : 20MVA x 3 .
K New 66/23kV 66KV, 2 cct | 66/23kV 66KV, 2 cct
20MVA x 3 20MVA x 3 -
L New 66/23kV 66kV, 2 cct | 66/23kV 66KV, 2 cct .
20MVA x 2 20MVA x 3
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Fig.5-6 Power Systern Diagramin the Project Area
' i'h. 2000 o
Alternative 2

LIM

— 220KV Line /

86 kV Line o }

o Substation.
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Table

5-6

Transmission Lines

Outline_of the

Installation Plan at ls:_Stagg_ofrAlterﬁati§e 2

uc

5 - 18

Voltage =Equipment to be From — To Trahsmission Caﬁacify
(kW) installed o o (MVA) ..
220 lidouble cet. | OL|M - 220 kﬁiline | 1757/cct.
1/2 double cet. | OL Limpio - ?uef?o-Botaniéo 250/cct."
66 2 single cct. OL | Lambare - 4 - i 100/ cet.
" 1 single cet. "IN - A 100
" 2 single cct. " 1A~ ?Qerto-séjoﬁia- :50/cct, partly 70/cét
" 1 single cct, ucjA-6G 90
" " “ | 6 - centro {90
" " " _Centrp - A 1§6A
" " B A-C .100f_"
B " oL Puerto Botaﬁi§6 ;§ 7 90 -
: Cable head -
" " " | Puerto Botanico_~f | éO': N
Jardin Botanlco |- -
. 2 single cct. UC | Cable head - San Miguel - ,éd]éct.
" 3 single cct. OL (M - Barrio Parque ‘QOYC;t.-
" 2 single cct, " { Barrio Parque - D ;§O/Cct.
" 2 singlercct. " |D-L 'iOO/cgtf
" 2 single cct. " S8an Lorenzo — E 6Q/cct.
Note: Abbreviations
cct. circuit B
oL Overhead Line
Underground Cable




Tahle. 5~7. . :0Qutline: of The.Installatiqn Plan at

ist Stage of Alternative 2

Substations
oy ‘ : , Equipment as of
B Equipnent to be installed the End .of 1993.
Substation - _ .
: ' Transformer | . Line Transformer ' Line
R Equipment. ) Equipment
N New - 220/66kV ] 220kV, 2 cct | 220/66kV 220kV, 2 cct
: 120MVA % 2 | 66kV, 3 cct | 120MVA x 2 66kV, 3 cct
A New 66/23kV - - | 66kv, '8 cct | 66/23kV 66kV, 8 cct
3 20MVA x 2 L 20MVA x 2
G New 66/23kY 66kV; 2 cct | 66/23kV 66kV, 2 cet
20MVA x 3 | 20MVA x 3
C New 66/23kv | 66kV, 2 ccr | 66/23kV 66kV, 2 cct
o 20MVA x 3 TR 20MVA x 3
Puerto -  |'Existing | 66/23kV - 66/23kV 66KV, 2 cct
Sajonia . : - 20MVA x 1 20MVA x 3
Puerto Existing | 220/66/23kV | 220kv, 1 cet | 220/66/23kV . | 220kV, 2 cct
Botanico ' '120/60/60MVA | 66kV, "2 cct | 120/60/60MVA | 66kV, 2 cct
x 1 : X 2
Jardin | Existing|66/23kV - 66/23kV 66kV, 2 cct
Botanico : 4 12MVA x ] 12MVA x 3
San Miguel Existing | 66/23kV - 66/23kv 66kY, 3 cct
: | 20MvA % 1 20MVA x 3
M New 220/66kV 220KV, 2 cct | 220/66kV 220KV, 2 cct
' 120MVA x 2 | 60KV, 3 cct | 120MVA x 2 66kV, 3 cct
Barrio Exsiting | 66/23kv 66kV, 3 cct | 66/23kV 66kV, S cet
Parque ' 20MVA x 1 ' 20MVA x 3
D New 66/23kV 66kV, 4 cct | 66/23kV 66kV, 4 cct
o : 20MVA % 3 ' ] 20MVA x 3
L New 66/23kV 66kv, 2 cct | 66/23kV 66kV, 2 cct
20MVA x 2 20MVA x 2
) New 66/23kV . | 66kV, 2 cet | 66/23kv 66kV, 2 cct
' ' 20MVA x 3 20MVA x 3
Limplo | Existing - 220kV, 3 cct | 220/66/13.8kV | 220kV, 5 cct
o 37.5/37.5/ 66kV, 1 cct
12.5MVA x 1
66/23kV -
20MVA 'x ]

Note: 220kV, 2 cct and 66kV 2 cct -are for interconnection between busses of N
and Lambare Substation. :
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Tablé 5-8 : Outline of the Installation Plan-at Zﬁd Stgge‘of.Alternative 2

ion Lines

Transmiés
Voltage |- Equipment to-be - From - To ':fraﬂsmission Capaclty
(kV) installed . el N G2
66 .1 single cct;.. ﬁC .C - K._. 3100
" " " A-XK - N 100
" 2 single cect oL H - 66 kv liﬁe._ 50[c¢t
: " . F - 66 kV line 100/ cet
" " " N - A ': lOd/éct.
? 1 single cct " Barrip Parque ; D 90 | |
" | " | " .M ;.Ba;rio §érqﬁél' 90
" " " M~-J 60
Note: Abbreviations
i cct.._ . circuit
oL Overhead Line

UC . Underground Cable
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Table 5-9 . Outline of The Installation Plan at 2nd Stage of Alternative 2

“Substations

Equiphént to be installed

_ 'Equipment'as of
the End of 1997

Substation . . - — ‘ .
S0 S . - Line B , Line
: Transformer . Transformer T
] Equipment Equipment
N New 220/66kV | 66kvV, 2 cet | 220/66kV 220kV, 2 cet
JERE Co 120MVA x 1 | 120MVA x 3 66kV, 5 cct
A New 66/23kV 66kV, 3 cet | 66/23kv 66kV, 11 cct
. 20MVA x 1 . 20MVA x 3
H | New 220/23kV 66kV, 2 cct | 66/23kV 66kV, 2 cct
' 20MVA x 3 : 20MVA x 3 '
K New 66/23kV | 66kv, 2 cct | 66/23kv 66KV, 2 cct
20MVA x -3 20MVA x 3
M ‘New 2207 66kV 66kV, 2 cet | 220/23kv 220kV, 2 cct
' 120MVA x 1 . 120MVA x 3 66kV, 5 cct
66/23kv 66/23kV
| 20MvA x 2 20MVA x 2
L New: 66/23kV. - - 66/23kV 66kV, 2 cct
20MVA x 1 20MVA_x 3
F New 66/23kv 66kV, 2 cct | 66/23kV 66KV, 2 cct
- ' 20MVA x. 3 - 20MVA x 3
Tres Bocas | Existing | 66723kV - 66/23kv 66kV, 2 cct
' _IOMVA x 1 10MVA x 3
Guarambare | Existing | 220/66kV - 220/ 66kV 220KV, 5 cet
' B T P 37.SMVA w1 37.5MVA % 2 66kV, 4 cct
66/23kV 66/23kV
20HVA x 1 20MVA x 2

Note: QEORV, 2.cct.and 66kV, 2 cct are for interconnection between busses of N
and Lambare Substation. ' :
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Fig.5-7 Power Syste_m Diagram in and around Asuncion'
by Alternative 3 (1994 -95)
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~rmes o ditto (Cable Line)
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O 220kv  Substation
o 66KV Substation
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Fig.5-8 Power System Diagram in and around Asuncion
by Alternative 3 {1996 - 97)
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Fig.5-9 Power System. Diagram -in and  aroun

Legend
220kV
~re o ditto
———  66kV
o ditto
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by Alternotive 3 (1998-99)
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Fig.'S-IO Power System Diagram in and around Asuncion
by Alternative 3 (2000)
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Table 5-10 Outline of the Installation Plan of Alternative 3

Transmission Lines

~Trans-

5 - 28

Voltage | Transmission Lines From ~ To mission .Commis~_
(kv) = Capacity sioning
~ (MVA)
220 |1 double cct. | OL | Lambare - dable'hé&&, - | 250/ cet. 1994
220 - | 2 single cct, | UC CaBie head - A | .ﬁSO/bci. 1994
220 1/2 double cct. | OL | Limpio - Puerto Botaniéﬁ 250/ cet. 1994
220 1 double cct, -OL ?uerto Botanico —.ﬁ '?'7:,250/cct. 1994
66 |1 single cct. | OL|Puerto Sajonia - A-. : 50 1994
66 1 single cect. UC|B - Centro 'jldO 1994
66 1 single cct. OL | Puerto Botahiéo-- 50 1994
- - Barrio Parqug _
66 1 single cct. uc fALF G | 7.;106 ;1 1996
66 |1 single cct. |uc|ec ~ CEN 100 1996
66 1 single cct. OL | Puerto Eajonia w:G ~55 1996
66 |1 single cct. | OL|San Lorenzo - ] s0 1996
Barrio Parque
66 1 single cct; OL Barfio Parque f'E. 50 1996
66 1 single cct.r QL § San Lorenz0 ; E 50/cct, 1994
66 2 single cct. OL'.Léﬁbara - L 100/ cet:. 19§6 
66 |1 single cct. |uc|B - K 100 1998
66 1 single cct. NCi K - Centro VHGQ :-1998
66 |1 double cct, | OL|F - 66kV line 100/ cit. * 2000
Note: Abbreviations
cct. éircuit
oL Overhead Line
ucC Underground Cable -




Table 5~11 Outline of the Installapion Plan of Alternative 3

Substations
Suﬁstatioﬁu Installation Plan ‘ _ _EQuipment as of the End of]
T e o U Linge Commis— the Commissioning Year
Transformer A S : :
. Equipment { sioning | -
A | 220/66/23kV- - 220kV, 2cet 1994 | 220/66/23kv 220kV, 2cct
© ] 99/60/39MVAx2 | 66kV, lect _ 99/60/39MVAX2 | 66kV, lect
B _ 220/66/23kv | 220kV, 2cct 1994 | 220/66/23kV 220kV, 2ect
: 99/60/39MvAx2 | 66kV,lcet 99/60/39MVAx2 | 66kV, lecet
Limpio - 220kV, lcct 1994 | 220/66/13,8kV | 220kV, Scct
' : 37.5/37.5/ 66kV, lecct
12, 5MvAx]
66/23kV,
. - e ' 20Mvax]l .

Puerto Botanico | 220/66/23kv 220kv, 3cct 1994 | 220/66/23kV 220KV, 4cct
' - | 120/60/60MVAx1 : 120/ 60/60MVAx2 66kV, 2cct
‘San Lorenzoe . .| 220/23kv, - 1994 | 220/66kV, 220%V, 3cct

L S 40MVAX1 ' -} 60MVAX2
220/23kV, 66kV, b4cct
S o o IR . _ A0MVAx2 '
Puerto Sajonia | 66/23kV,20MVAx]] - 1994 | 66/23kV, 66kV, Zect
f o e o 20MVAX3 -
L . 66/23kV, 20MvAx ]| 66kV, 2ect 1996 | 66723V, 66kV, 2cct
: - S o - , 20MVAx 1
E o 66/23kV, 20MVAXY, 66kV,2cct | 1996 | 66/23kv, 66KV, 2cct
. _ g SN 20Mvaxl
G 66/23kV,20MVAxE 66kV, 3cct 1996 | 66/23kv, 66kV, 3cet
_ ' - ’ e ' 20MvAx3 '
A " . - 66kV,lcct. | 1996 1 220/66/23kV 220KV, 2cct
. o L ' 99/60/39MVAR2 | 66kV, 2cct
Barrio Parque - 66kV, 2cct 1996 | 66/23kv, 66kV,4cct
: _ ' B ' 20MVAxZ :
San Miguel .| 66/23kV, 20MVAx}] - 1997 66/ 23kv, 66kV, 3cct
S | 20MVAx3
K © | 66/23kV, 20MVAx3 66kV,2cct 1998 | 66/23kvV, 66kV, 2cet
' 20MVAx3
B - : 66kV, leet 1998 | 220/66/23kv 220kV, 2cct
: . : ) - o _ 99/60/39MVAx2 | 66kV, 2cet
L 66/23kV, 20MVAx] - 1998 | 66/23kV, 66kv, 2cct
T ' o B ' 20MVAX2
Barrio Parque | 66/23kV,20MVAx - 1998 | 66/23kV, 66kV,bcct
f' R _ 20MVAx3 :
E R 66/23kV, 20MVAx ]| - 1998 | 66/23kV,. 66kV, Zect
o o . 20MVAx2
Guarambare 1 220/66kV, - 1998 | 220/66kV, 220kV, Scet
. . 37.5MVAx] ) 37, 5MVAx2 _
' 66723k, 66kV,b4cct
o 20MYVARL
L "66/23kV, 20MVARY . - 1999 | 66/23kv, 66kV, Zect
. EE : ' 20MVAX3 :
F ' 66/23kV, 20MVAxZ 66kV, 2cct 2000 | 66/23kv, 66KV, 2ect
S — 20MVAX2 o _
Guarambare - 66/23kV, 20MVAX ] - 2000 | 220/66kV, 220k, Sect
1 : 37.5MVAx2 .
66/23kv, 66kV, bect:
20MVAx2
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F'ig.S--l‘I Supply Capabllity and Mcx:mum F’ower Demund
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Table 5-12

Installation Plan of Shunt Capacitors

' Ygar _ ‘Installation Plan _
Substation-. ;}9?4 . 1397 2000 astga;OOO
A 12 MVAR x 2 | 12 MVAR x - 12 MVAR x 3
B 12 MVAR x 2 | 12 MVAR x 12 MVAR x 1 | 12 MVAR x &
G 6MVA.R;.tl. 6 MVAR x | ~ 6 MVAR x 2
L - 6 MVAR x - 6 MVAR x 1
¥ - - 6 MVAR x 1 [ 6 MVAR x I
K - - 6 MVAR x 2 | 6 MUAR x 2
PBT 12 MyAR x 1 12 MVAR g. 12 MVAR x 2 | 12 MUAR x 5
LAM7' . - 12 MVAR x 12 MVAR x 1 | 12 MVAR x 2

Note:

Shunt Capacitors required to be available (MVAR)

66 kv
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Year 1994 1997 2000

LIM - 3 3
SLO . 23 kv 12 60 60
66 kv 12 48 43

GUA 23 kv 6 6 18
. - 30 42
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Power Flow 1in 1994
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Power Flow in 1997

Fig.6~3
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Power Flow in 1994

LLAM=A 66KkV Line Out of Use

Fig.6-5
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Power Flow in, 1997

Fig.6—6

LAM—A 66kV Llne Out of Use
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Power Flow 1n 2000
LAM~A 66kV Line

Filig.6—7

Out of Use
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in 1997

LAM—A 66kV Line Out of Use

FPowenr Fiow

Flig .68

220kV. Line off
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Power Flow in 1 9977

B—CEN 66kV Line off
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Power Flow in. 2000

Fig.6—11

LAM~A 66kV Line Out of Use
LIM—-SLO 220kV Line off
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ITmpedance Map in 1990
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Impedance Map in 1994
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Impedance Map In 1997
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Impedance Map in
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