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“Table 3-1 -Compafisqn of':Pr'ojected Interconnectable Electric Power
T Consumption in Central-North System between

ELECTROPERU and JICA |
R : (Unit: GWh)

| _ JICA JICA
o ome (Gt (oo o b
: _ " Growth Rate: 1.0% ) Growth Rate: 0.5%)
1984 7,625 7,689 - 7,578
85 7,052 8,213 7,978
86 8,483 . 8,772 8,398
87, 9,210 9,369 8,841
88 9,762 10,007 9,307
89 10,471 10,689 9,797
90 11,125 11,405 | 10,304
o 12,140 12,169 10,837
92 12,812 12,985 11,397
93 13,903 13,842 11,974
9 14,650 14,755 12,580
95 15,405 15,714 13,203
9% 16,417 16,736 13,858
97 17,381 17,788 14,518
98 : 18,331 18,907 15,209
99 19,476 ' 20,076 15,916
2000 - - 20,587 21,316 16,656
1 21,838 22,612 : 17,414
2 23,161 . 23,987 18,207
3 24,569 25,422 19,017
Y 26,058 26,942 19,863
5 27,641 28,523 - 20,727
6 29,318 | 130,198 21,629
7 31,101 | 31,970 22,570
8 - 32,993 | 33,815 23,527
2009 - 34,999 © 35,766 26,524
g o 643 %pea. 6.3 Up.a. 4.8%/p.a.
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Table 3-2 = Comparison of Projected Interconnectable Peak Power Demand
in Central-North System between ELECTROPERU and JICA

- (Unit: MW)
JICA Jica -
Year ELP (High Case of Per (Low Case of Per
Capita GRDP Capita GRDP
Growth Rate: 1% ) Growth Rate: 0.5%)

1984 1,480 1,430 1,409
.85 1,527 ' 1,527 1,484
86 ' 1,618 1,631 _ 1,562
87 1,746 1,742 1,644
88 | 1,854 1,861 | 1,731
89 1,987 1,988 1,822
90 2,113 2,121 : 1,916
91 2,299 2,263 : 2,016
92 2,433 2,415 2,120
93 2,619 - 2,574 2,227
94 2,749 2,744 2,360
-85 2,890 ' 2,923 2,456
96 3,070 3,113 2,577
97 3,243 3,308 2,700
98 3,426 3,516 2,829
99 3,631 3,734 2,960
2000 3,846 3,964 13,008
1 4,090 4,205 3,239
2 4,335 4,461 3,386

3 4,606 : 4,728 3,537

A 4,898 5,011 3,694

5 5,208 5,305 3,855

6 5,529 5,616 4,023
7 5,874 5,946 . 4,198
8 6,239 | 6,289 4,376
2009 6,627 B 6,652 4,561

Average . ¢.1% p.a. 6.3 % poae 4.8 % p.a.

Growth Rate

(Note): (1) Diversit#.féctér of 0.98 iz taken Into account for
‘ peak power demand. :

~ (2) Transmission line losses of 7% are taken into account
- .. for peak power demand. o
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Table 3-3  Projection. of kW Balance in Central-North System

. Installed Guaranteed " Peak Power Marginal Supply

Yeaf Capacity Capacity Demand _Capability
. Q) . (MW) (MW) MW (%)
1983 1875 62 1184 278 23.5
84 . " 1225 237 19.3
85 - 2275 1784 1409 375 26.6
86 " T 1495 289 19.3
87 o . 1606 178 i1.1
88 2467 1943 1790 153 8.5
89 2478 1953 1920 33 1.7
90 S 2102 2042 60 2.9
91 2612 . 2242 2220 22 1.0
92 2804 2431 2349 82 3.5
93 3018 2589 2529 60 2.4
94 3218 2789 2656 133 5.0
95 3346 2921 2795 126 4.5
9% 3467 3056 2970 86 2.9
97 . 3739 3320 3200 120 3.8
98 - 4498 3931 . 3414 517 15.1
99 4440 3883 3618 265 7.3
2000 4785 4244 3832 412 10.8
1 ' " " 4075 169 4.1
2 5179 4635 4319 316 7.3
3 5573 5017 4606 411 8.9
4 5759 T 5171 4898 273 5.6
5 6379 5687 5207 480 9.2
6 6737 6042 5529 513 9.3
7 7095 - 6422 5874 548 9.3
8 7453 6678 6239 439 7.0
9

7453 . 6678 6626 52 0.8

.(Note): (1) - Supply and demand (MW) show the interconnected values
: year by year.

(2) Diversity factor of 0.98 and transmission line losses
- ~of 7% are taken into account for peak power dewmand,
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‘ _ Table 3}4 Projection of kWh Balar-:‘ce in Central-North System

. Enefgy Production ?ower Consumption. | Power Consumpiion
Year ___(GWh) S - (GWh) _ ‘ (GWh)
Average Dry. (Excl. transmission (Incl. transmission
Year Year line losses) - line losses of JX)
1983 6414 (Actual) 5860 6301 -
84 . 937 8428 6106 6566
85 12068 10918 i 7390 7946
86 " - 7896 8490
87 " . 8545 9188
' 88 12923 11609 9425 10134
89 12962 11648 10119 10881
90 13720 12396 10757 11567
91 . 14816 13408 11749 | 12633
92 - 16393 14892 T 12402 13335
93 17620 16135 13471 - 14485
94 18290 16580 14206 15275
95 19291 17581 14949 16074
96 20266 18368 15948 17148
97 2183 19922 - 17221 18517
98 26228 23107 18290 19667
99 - 26074 22953 : 19432 20895
2000 * 27137 . 20538 22084
1 % 28478 : 21785 23425
2 % 29895 = 23103 24842
3 x 31471 24569 26418
5 % 33033 26058 28019
5 % 34736 27641 29722
6 % 36539 g 29318 31525
7 % 38456 B 31101 33442
B % 40490 ' 32993 35476
9 *42647 34999 - 37633

(Note) (1) Supply and démand (GWh) show the interconnected values
o year by year. : : : '

(2)* Annual'energy prpductidd by the. Ene River Project is
* galculated by using hydrological data of past 32 years.
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Fig. 4-2  Economic Evaluation on Alternative Schemes
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General Feature of the Optimum Scheme _

Table 4-6
Ttem unic gzzuit zZapango gigl?oi’rado gzriabeni

STREAM FLOW o

Catchment Area Km2 104,500 126,100 98,290

Average Annual Runoff 106m3 52,500 75,730 49,380
RESERVOIR

Normai High Water level m 455 335 -555

Total Storage Capacity 106m3 17,000 600 12,000

Sedimentation Level m 406 - 500

Low Water Level ‘m 423 - 517

Availablé Draw Down i 32 - .38

Effective Storage Capacity | 106m> 10,600 - 6,900
DAM

Type - Cravity Gravity Rockfill

Heightr m 165 110 160

Volume 106w3 2.2 1.3 31.0
POWER GENERATING

Normal Intake Level il 441 335 538

Tail Water Level m 336 302 441

Normal Effective Head m 103 30 '95

Firm Discharge m3/sec- | 1,157 1,631 978

Maximum Discharge n3/sac 1,540 '2,409 1,302

Installed Capacity .MW 1,379 | 620 1,074
- Number of Units - | 7 10 6
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Table 4-8  Construction Cost of the Optimum Scheme

1,560

(unit:  106yss)
It Ene Tambo Ene ral
en Paquitzapango | Pto. Prade | Sumabeni Tota
1. Preparation Works 122 33 123 298
2. Power Gemerating Facilities 821 847 1,266 | 2,934
2-1 Civil Works 582 584 1,030 | 2,196
(1) Care of River 276 300 430 | 1,006
(2) banm 212 214 390 816
{3) Water Way _
{4) Power Statiom . %4 70 . 210 374
2-2 Hydraulic Equipment 51 30 60 141
2=2 Blectrical Equipment 149 193 116 458
2.4 Others 39 40 60 139
3. General Cost 82 42 110 234
3-1 Land and Compensation 23 -7 -7 37
3-2 Administracion Cost 14 8 11 33
3-3 ¥ngineering and Super- 14 8 12 34
visgion Cost
3~4 Cost of Electric Power 31 19 80 130
Construction ' o
4, Contingency 130 115 201 446
Sub total (1 -~ 4) 1,155 1,057 1,700 3,912
5, Interest during Construction 471 . 431 776 1,678
Total (1 ~ 5) 1,626 1,488 2,476 . 15,590
6. Transmission Line 436 12 224 672
Grand Total 2,062 2,700 {6,262
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Fig. 4-3 Supply and Demand Balance of the Optimum Scheme



. F’repur'ofion_ :
- \ .. Works Main Works
Description Unit  |Quantity |- : : :
| ~3 -2~ 2 (3|4 |56 8 | ot rzbid|4a{15] 16|17 |Ref.
.[ENE PAQUITZAPANGO ~ 455 - ﬁ : ' Dry Season: from April to October
o Rainy Season: from November to March
Preparation Works hﬁ? : Year from April to March
A T
Construction Facilities . Impounding
diversion |- .
Core of River Diversion E_:__Eloslng
' Coffer Dam ==
Dom Excavation _ 10°m® L8 = .:I--v-‘":i .
Foundation Treatment . 3 ; ‘=l==
Concrete i0"m 2.2 e
Spitlwoy (Gates) Unit 5.0 ' _
. - _ operation _
Power House Water Ways # #[2 3.9 45 6.#?
' Power House _ SR — . ; .
Equipments " Unit 7.0 =£§.. s N .!.. J.
(TAMBO PUERTO PRADO -335] _ Dry Season:  from April to October
: ' Rainy Season: from November fo March
Preporation Works H===L====* Year .+ from April to March
Construction Facilities | Impounding
. : o diversion ;
|
Care of River Diversion _ _ !=ct03|ng
| Coifer. Dam . '“Ez:d“ embankment
Dom Excavation 10°m® 3.6 1 o
Foundotion Treatment o =
Concrete . 0%m? .3
Spiliway (Gates] Unit - 5.0
Power House Sedimentation operlution
‘Power House #1-#10
Equipments Unit i0.0 =§
{SUMABENI - 555] .
. Impounding
Preporation Works |
' . o
Construction Facilities - Impounding
Care of River Diversion _¢losing |
' Coffer Dam —
Dom Excavation _ 108’ 6.3
Foundation Treatment 6 3
Embankment - S 10Tm 32.0
Spiliway Excavation 10°m* | 34.0
: Condre?e, thes Unit {gote) &
-Power House Woter Ways : operation
Power House: B L L ]¥l.w2 13.4*536_
~Equipments Unit 6.0 . #- l I 1

Fig. a4 'CoﬁsfrUctiori Program
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