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VAT A R

Copper Smelter (under construction)

Phosphate Fertilizer (under land preparatlon stage)
.. Aluminum Smelter (under Study)

Integrated Pulp and Paper Factory (under planning)
Alcogas Plant

[=> T ; S - S - B - I )
I Y TR LI

Coconut-related Chemicals (under stiidj.r’)

7. Heavy machinery

BT

8. Diesel Englne Factory -
9. Integrated Steel Mill
10. Cement Féctdry.'

11. Petro~chemical Complex

'1): Five-Year. Philippine Development Plan, 1978 - 1982, Regional
: Development Framework. NEDA Nov. 1977

2): Regional Development Investments Program, 1981 - 1985 NEDA
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~'Table 4410 Projected Regional Per Capita Output (1078-1987)

Unit:_'§£103

TAnmial
__incrgase
rate for

1978 1979 1980 1981 1982 1987 19781987

. .Luzen 2,108 2,193 2,279 2,391 2,495 3,148 4.6
visayas 1,569 1,663 1,751 1,841 1,938 2,523 5.4
© Hastern Visayas . 990 1,052 1,115 1,185 1,282 1,764 6.6

Mindamao 1,333 1,394 1,463 1,533 1,629 2,115 5.3

 Total Philippines 1,804 1,885 1,967 12,054£'25163 2,756 . 4.8

Source Fivé—yéai'Philippine“De#eibpment Plaﬁ;;197851982, Regional
Development Framework, NEDA; Nov. 1977 - - .
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Table 4-1] Investient Requirement of the Leybe-Samar Region for

- 1981-1985
' Unit: Px106
" Sector © 1981-1985 %
‘1. Agriculture S 6443
2. ‘Industry, Trade & Tourism . 10,401 55 .
3. -Social Service, 4,865 26
"4, Infra/Utilities’ 2,928 16
5. Go?ernment OJZ_. 0
Total - 18,838 100.

“Breakdown of Industry, Trade & Tqurism‘Seétor'

Unit: “Px10°

Location - .Ihdustry . Trade Toufiéh. Total

' (%)

1. Leyte - 8,701 1 11 8,713 ( 84)
2. _Southern Leyte ' 19 1 2 22 ( .O)
3. Biliren - o 8T 0 0 87 (1)
4. Samar 1,516 1 8 1,525 ( 15)
5. .EasternISam&r S | 15 3 39.(_ 0)
- 6. Northern Samar . 13 1 1 A5 (0)
S fotal 10,357 - 19 25 10,401 (100)
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Table 4-13 Load Forecast and kW/kWh Balance

Leyte~Samar Giid

Power SQEEJX . ' L Load. _
_ _ . | : Dépendable ' _Genéraiion Level - Surplus.
Yoar Installed = MW _GWh MW GWh MW _GWh
) T T T e T T
1981 35 30.5 216 20 40 (23) - 176
1982 35 30.5 216 36 186 (58) - 30
1983 17,5 -137 951 80 434 (62) 570 517
1984 147.5 - 137 951 105 . 565 (61) 32 386
1985 147.5 137 951 108 . 577 (61) 29 374
1986 587.5 537 4,127 110 789(82) 427 3,338
1987 587.5 537 1,127° 113 804 (81) 424 3,323
1988 587.5 537 4,127 117 822 (80) 420 3,305
1989 587.5 537 4,127 120 841 (80) 41T 3,286
1990 587.5 537 4,127 123 864 (80) 414 3,263
'_1991 . 807.5 737 5,715 126 883 (80) 611 4,832
1992 - 1,027.5 937 . 7,303 130 911 (80) 807 6,392
1993 1,137.5 1,037 8,097 133 932 (80) 904 7,165
1994 1,137.5 1,037 8,097 SNk 9602(80)- 900 7,137
1995~ 1,137.5 1,037 8,097 141 088 (80) . 896 7,109
11996 1,137.5 1,037 8,097 144 1,009 (80) 893 7,088
1997 © 1,137.5 1,037 . 8,097 148 1,037 (80) 889 7,060
1998 -'1,137.5 1,037 8,097 152 1,065 (80) 885 7,032
1999 1,137.5 - 1,037 - 8,097 156 - 1,093 (80) 881 7,004
2000_ .-l,137¥5"3 128 |

‘1,037 _8,097 161 1,128 (80) 876 . 6,969

Aveg;ge Annual. Growth Rate (7)

1931~1984'* _ o . 73.8 141,

7
1981-2000 - o 11.6  19.2
1984-1990 2 T3
1984-2000 . o ar 4.4

B Noté: '(1)- Load forecast was made by NAPOCOR for 1981-1990 and.by JICA
“for 1991- 2000 ' S '

() -Estlmate of energy requlrement (GWh) for 1991-2000 was made
- by JICA by assuming the load factor of 8(Q%.
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C Pable 4- 14 Development Schedule of Power Supply

Leyte-Samar Grid -

Year of . | ) o ' Installed Capacity

Commission ' Power ‘Plant E ' MW Aceumulated
1977 (July) Tongonan Pilot Plant I B 3

To be scheduled

1981 . Pover Bafge.'i ' 32

1983 Tonigonan #1443 o112,
1986 h : Tongonan #4 #11 ‘ N 440
1991 . Biliran & Others #1 #4220

1992 ' Biliran & Others #5-#8 220
11993 ~ Biliran & Others #9-#10 110

Remarks' Ll tentatively assumed as Biliran, Burawen
geothermal

Source: NAPOCOR

—81-
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5 147.5
587.5
807,5

1,027.5
1,137.5
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“Table 5-1 Luzon Grid Generation Expansion Prbgfam On-Going, Firm and Probable Project
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“Installed Capacity (MW) Availe Energy Capability and Requirement.:(GWh)
Ygiam?g' P;ant Addition Hodve . Coal 0il ". g;ﬁ_ DE;ZEd g:;: Res. E:Zig9 System Capgbility chnF—_ §uﬁ—
_ ydro| Geo. Ther . | M | Ther. Total N : | (Gun)y _ oAl T 0iT T T | ration plus
: _ | B S B B IR R, o | T Hyé;o. Ge?'z'Ther} Nuc. Ther. Tgtgl Levelmi(DeP.)
1980 . | Existing 542 440, 12,230 3,212| 2,8800 2,670 470]-23 ]19,097] 2,050 2,283} 13,871|18,204 (13,113 5,091
1981 Masiway (1 x 12) 554 440 12,105 3,099 | 2,816 2,240] 235} 11 .48 1°2,0981 3,176 13,297i18,571|13,750| 4,821
'1982/7 | Tiwi Geéo *5-6 (110) 854| 550 1,925] 3,329 3,0661 2,400| 325] 14 794 2:2481 3,672 13,5101:19,430[15,080] :4,350
198275 | Kalayaan. 1 (150) ‘ 1 ' 1 _ ' 150 - : 1 R T '
198278 |'Kalavaan 2 (150) R T | -] o o150 L i O
1983/9: | Magat 1-% (360) 1,214| 605 1,925 3,744 3,387 2,565 4821 19: 1 1,103: 3,042 4,036 13,510120,588{16,140| 4,448
1983/11 | Mak-Ban. Geo 5 (55)° R E L o 397 - o U B D R
1984/2 | Mak-Ban Geo 6 (55) . 1,214 6601 " 300 1,925( 4,099 3,707 2,745} 622, 23 | 3971 3,501 4,731 830 13,510122,572,17,240 5,332
1984/8 | Coal Ther. .l (300) | _ T N B 3 I 1,989 T e o
1985 | PNPP 1 (620) 1,2141 770i 3001620 :1,925: 4,829 4,1571 2,940 1,0671-36 | 3,910 ; 3,501].5,558{1,9891,684(13,510 26,242118,4201 7,822
' © 1 Tiwi Geo 7-8 (110) L R L by 9k K EE I I
1986 -} Coal Ther. I1I .(300) 1,21471,265] 6000620 ,1,925(°5,624.4,927] 3,14541,382{ 44 11,9891 3,501 9,131[3,978!3,367(13,510'33,487119,680(13,807].
o Toungonan 4-11 (440) 1k ' - N ' . ' ERYIE o R
_ Daklan 1-(55) .. S : _ I S _ S i 397 _ b N
1987 Manito Geo 1-2 (J10) 1,21411,3751 . 600:620 :1,925| 5,734 5,127 3,365[1,262 38 i . 794 3,501] 9,92543,9783,639{13,510:34,553}21,030113,323
1988, | Tiwi Geo 9-10.(110). ‘1,21411,540} 600620 1,925, 5,899 5,327 3,600/1,177! 33 794 ' 3,501[11,11613,97813,356[13,510:35,961:22,475:13,486
- Daklan 2 (55) R T T - - T 397 i 1 L
1989 . . | San Rogue (390) - 1,604 [1,650] 600(620 11,925! 6,399 5,755{ 3,85011,315] 34 + 1,153 4,654(11,910(3,9783,910[13,510:37,962i24,020113,942
- [ Tiwi Geo 11-12 (110) 1 S I . R R o I _ T -
1990 Manito 3 & 4 (110) 1,60411,8701 600620 :1,925; 6,619: 5,955. 4,12011,245: 30 . 794 : 4,654|13,498,3,978{3,910 13,510:39,550i25,675{13,875
.- | Mak~Ban -7 & 8 (110) L . L S b ; AN R ‘ R '
1991 - [ Tongonan .12-15 (220) | 1,64712,090] 600{620 ;1,925] 6,882 6,177 -4,39011,275. 27 . 1,588] 4,853{15,0863,97813,91013,510;41,337:27,320]14,017
| Bonga (43)" N i AT R R P SRS I D A
1992 | Tongonan 16-19 (220) 1,646 (2,3101  600[620 1,925} 7,101 6,377 4,670(1L,%171:24 : 1,588 4,853.116,67413,978{3,910(13,510 42,925[29,070113,855
1993 Mak<Ban 9-10 (110} 1,756(2,530 6001620 [1,9251 7,431 6,654 4,975/1,089: 22 . 794: 5,37318,26213,97813,91013,510:45,033;30,930|14,103
Tongonan 20-21 (110) ' : b i R ' P 794 0 T ' ' i _ '
i Tabu (110) - . L - . ‘ B K 1 520 R T i
1994 Magat 5-6 (180) - 2,251(2,530] 900620 j1,925] 8,226 7,419] 5,300]1,529} 29 : - 6,330[18,26215,96713,910013,510147,979!32,915[15,064
S Diduyon (345)- . ) ' R o ' ' . L ' U957 o o . B . :
- |Luzon Coal III (300) N N ) T R R B R N T R O
. 1995 | Abra I11-B- (300} 2,551 (2,530{ 900[620 {1,925[..8,526| 7,516| 5,645(1,281| 23 | '825] 7,155[18,262(5,967[3,910]13,510i48,804]35,030|13,774|
1996 | Gened (600) - 3,71102,530(  900{620 j1,925] 9,686| 8,434 5,985[1,859| 31 | 1,153! 9,642]18,262|5,967|3,910113,510451,291;37,105|14,1867
Ch o Abra 1L (200) . B S R T ' o b 5300 s s e R : o
o | chice IV (360).° - R b _ e RN . o - -Bo4&l| - S o I R R
1997 Chico 11 (250) 3,96142,640] 9001620 11,925]10,046] 8,731 6,340(1,801| 28 | 1,050(10,692(19,056]5,967(3,910|13,510!53,135}39,310113,825
-+ _I'Batapgas Geo 1~2 (110) R R R I T O D B Y N R O R T e e
21998 | Luzon Coal IV {300y | 3,96112,75011,200620 {1,925/10,456} 9,101} 6,725|1,786{ 26 | 1,989[10,692]19,850{7,956{3,910{13,510 55,918]41,645[14,273
.~ | Zamcales Geo 1-2 (110)| . | RS N S e T R R A L s .
1999 | Cagayan Geo 1-2°(110) |.4,64112,860(1,200(620 [1,925(11,2461 9,731 7,125|2,016[ 28 .- 794112,242[20,64417,956}3,910]13,510[58,262 144,120]14,142
. Agos Kanan {280) = I R R ' : o L 875 | - R o e ' o
.~ L Agbulu (400) Lo N S NE RN o : ‘ OIS o P - S : :
2000 L - - {300) | 4,641{2,860]1,500|620 |1,925[11,546{10,001| 7,555]|1,856| 25 | 1,98%(12,242(20,64419,945[3,910|13,510160,251{46,740]13,511




Fig.5.1 Luzon Grid Power Balance (kW -Bolance )
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Fig. 5.2 Luzon Grid Energy Balunée (kWh Bolance)
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I ==y b | BB (MW)
1986 8 440 o
1991 12 660
1992 . | 16 8807
1993 18 990 (BR)
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_ Table 5~2 Load Forecast and kW/kWh Balance

Leyte-Samar Grid

Power Supply: . _ : Ldad
: . Dependable Generation Level Surblus
Year Installed’ ﬁg ~ GWh My QEE ' EE GWh
(MW) . . : _ (L.F.%) o

1981 35 30.5-' 216 . 20 - 40 (23) - 176
1982 35 30,5 216 36 186 (59) - 30
1983 147.5 137 - . 951 - 80 - 434 (62) 57 517
1984 147.5 137 951 105 3565 (61) 32 386
1985 147.5 137 951 108 577 (61) 29 37
1986 587.5 537 4,127 110 789 (82) . 427 3,338
1987 587.5 537 4,127 113 804 (81) = 424 3,323
1988 587.5 537 4,127 117 822 (80) 420 3,305
1989 587.5 537 4,127 120 841 (80) . 417 3,286
1990 © 587.5 537 4,127 123 864 (80) 414 3,263
1991 807.5 737 5,715 126 883 (80) . 611 4,832
1992 1,027.5 937 7,303 130 91l (80) 807 6,392
1993 1,137.5 1,037 8,097 133 - 932 (80) 904 7,165
1994  1,137.5 1,037 . 8,097 137 960 (BO) 900 7,137
1995 - 1,137.5 1,037 8,097 141 988 (80) 896 7,109
1996 1,137.5 1,037 8,097 146 1,009 (80) 893 7,088
1997 1,137.5 1,037 8,097 148 1,037 (80) 889 7,060
1998  1,137.5 1,037 8,097 152 1,065 (80) . 885 - 7,032
1999 1,137.5 1,037 8,097 156 1,093 (80) 881 7,004
2000 1,137.5 1,037  -8,097 161 1,128 (80) 876 = 6,969

'Average Annual Growth Rate (/)

'1981—1984_ S 73.8 141,

7

©1981~2000 e 116  19.2
1984-1990- | \ 2.7 7.3

4

1984-2000 27 4

Noﬁe: _(l) Load forecast was made by NAPOCOR for 1981-1990 and by Jica
: - for: 1991 2000 '

(2) Estimate of energy requirement (GWh) for 1991 2000 was made
by JICA by assuming the load factor of 80%.



' Table 5-3 Development Schedule for Power Supply
Leyte-Samar Grid -

Yﬁar.éf;'r-' c R - ' Installed Capacity
Commission Power Plant _ ' gﬂ_ "Accumulated
1977 (July) - Tongonan Pilot Plant 3 3

To be scheduled

1981 | Power Barge 32 35
1983 - _Tongonan #1-#3 - 112.5 - 147.5
1986 - . Tongonan #4=§11 440 587.5
1991 - Tongonan #12~#15 220 807.5
1992 -~ Tongoman #16~F19 220 1,027.5
1993 - .. Tongonan_#ZO—#Zl : 110 1,137.5

Source: NAPOCOR
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Fig.5-4 Exctmple of limit of Tronsmnssnon Power
due to Transient Sfobllity
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Fig.5-8 MAIN CIRCUIT DIAGRAM (PRELIMINARY)

—

~ (O)FRST STAGE (450MW)

.._]
N\

4
A
{«

.

I

NAGA C/S

SUBMARINE CABLE

DC
+175 KV

© NAGA /S

CACH

- 230KV |

e

KHK

UARO C/S

00/

(b)FINAL STAGE (900MW)

T

e

CHH

| I]i'- N .1 350KV

SEDYH

. JARO C/S

_ SUBMARINE CABLE =

AC

- .

138KY

. =g

- _%_’104- :




AR 1 UF{EL_'@ ( q*fhﬁﬁ:‘##%mﬁﬁ: )
») &W@%&Gﬁ%%ﬂ‘_ o
a@: AR 3 1 - (.;179867) 450MW* '
#‘2 B (1991) 900MW
PEWTI L1986 199045 - 400MW
' 1991 GOOMW
1992 - 800MW
19934 900MW
c) HVDG#M*@m%
'@uxﬁtl 19815153}33%&1’@*&& LF::B&W@E%E"E%E%@ZJ% Lo ﬁ@ﬁﬁ
0)17‘771/““'/3 YRERL Z W,
EEXM Ja_m C/S’*-'Nagg G8

RO EMER 2 4R
REM 429km
BEWEE 2 4B
| ‘ ?&Wﬁ ~ 60km
d) HVDC B O 2k
T 13.6% |
REXGH 12,64
#_.H7‘Jv | 10.6%

B - B 13.69
e) BHAKR |

BIRER
zﬁﬁﬁﬁﬁ%g&ﬁ%ﬁ%ﬂm%ﬁe gt
| EHARE 80%
kWh = < B L _ |
CEERRE (US$ 32/ Barrel ) I RA D kWh Bl %
£) ?ﬁ%@f |

_ #ﬁﬁufﬁmﬂﬁaﬂ& 30 @r“ia L,—ckt@ﬂ,fco
g).' EERFBHY A X _ . : _
”maﬁﬁ@ﬁgaLkﬁg&o%ﬁv«z@%%%%,v{ygfxwyﬁ%i
 UCBROBAMBES 5 O BRI £\, OBR b HROWE & L,
| BE 250};V—4sp_ki(' = | | | |
B AOSR 410}nm2><2-,_ ACSR .6‘10mn¥_2><2'-

=105~



 AGSR 810min?x2, ACSR 410mmix4
.  ACSR 610mm? x4 | |
h) WA AR | s o |
EEV B R & (Fig.5-9) ICRTs AL DEHY 1 X ACSR 810mm? x 2, BIE
350 KV A5, SRR TR E SR AHER D, AT 1YL 2 b QRO TR
L% % b B E L L IE 350KV, %,ﬁw 1 X ACSR 810mm? 2 8k & L,

106



Fig. 5

il

Expenses (%)

-9 Comparison of Expenses on Voltages and Conductors.

100 \ N'ote

B LT ' o | = - —— "Not odppfoble for aliowable tuIrre'nI :

250 300 350 400 450
' | Voltage {kV)

z

—107—



5.5 ﬁf/ZTA _ _

| fétﬁu_%/z'ri\@nﬁﬂd (fClﬁi Ja:o O/SwNﬁga G 8, .\IEU‘ th Jaro O/Sw ongonan S/Y
MK ﬁ?&&®%ﬁﬁ&%@ﬁﬁ%ﬁﬁﬁ#%%f&b ék%%ﬁﬁwﬁﬂtmﬁﬂm
Uﬁﬁaﬁ@ﬁﬁﬁﬁﬁ #M@T&éo :

Lfcybm{ Naga G/8~Jaro G/8~1 ongonan sﬂravia £ SGOkaCEL.SaﬁﬂPﬁﬁEFFBﬁ’C@ b,
'C®HK§%&%%£$%#9ﬁEK€LTE&ﬁfbf&bfﬂ fﬁﬁ#%(k$@%%
_ ﬁ:{rﬁ%_.fﬁ‘ﬁ % ’f 7 Dﬂﬁ;‘\ﬂﬁfﬁ%)ﬁx\ﬁsﬁﬁﬁf@ b, AR %FFT EU’Cé By _

' _C@fc&bztxnfmftfcmwéﬁ{smﬁmﬁ”c{fc.l: DT B0 (Fig.5-10, 5—-11)

5.5 wiEE %m%m o
-xﬁawmwamﬁﬁr@ﬁmm@c@~%mmm&4@&749nﬁ¢ﬁﬁﬁ<¢%
B 6B, WAR 3R, MUHTOHA ) H oMb~ 4 7 o BIREEHICE DHRT 530

,Maaﬁrmﬁma@ﬁbfa&o' |
(1)) Naga /S~Jaro G/S
a)%ﬁ BB, RO R
_ R
b) ZRBEEABO R ERE S
(EEE R
o BEREEER
d)%%%%ﬁ@ﬁ _
@) Jaro o/b~'rongonan s/&'_’ -
2) Toigonan S/Y OHBAIRERDIE
O (mEEER)
b) - Tongonan S-Y @ﬁ*#ﬁﬁﬁﬁ%ﬁﬁﬁ_ﬁ_wﬁ!
| . “__(ﬂﬁﬁﬁﬁ)
O BEREEER

O BEREEDH

® RIS DERTEE B

5.5.2 ﬁﬁﬁﬁ@ﬂ%i"'

@ ~ 4 2 R : :
| Mg@@mhm@&w%mmm&ﬂﬁwﬁ¢¢%%(6%)%0Kﬁﬂﬁ(2@)%
"#ﬁb <A 7 nﬁﬁ&ﬁ&%ﬁféo

R @@ﬁ&mﬁwmgﬁﬁ

_'10.8“;
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Fig.6-5 PLAN AND PROFILE OF SUBMARINE CABLE ROUTE IN. THE SAN BERNARDINO STRAIT
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