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PREFACE

_ In reSponse tc the 1equest of the Government of the Repubhc of the Ph1hpp1nes, :
I _the JapaneSe Government decided: to conduct a feas:tbﬂlty study on‘the Interconnected '
- Transmission Line and Submarme Cable Prco]eet in ‘'VISAYAS and’ entrusted the Japan

~“International Cooperatmn Agency (J I.C.A. )w1th the study. The J.1. CL.AL sent to

+the Repubhc of the- Philippines a eurvey team hea.ded by Mr. Toslnro Wakamotrl from ';‘ o
o Januarv 10 to March 9, 1980 : . . . St D

I‘he team had dlscussmns w1th the offmaale concerned of the Government of
the Republlc of. the Ph111pp1nes d,nd eonducted a fleld survey in the V1sayas area.
. -After the feam returned to Japan, further studles wele made and the preeent 1eport
has been plepared :

‘ I hope that thls report w111 serve for the development of the Pro;ect and con-
‘ t11bute to the promotzon of frlendly relatmns between outr two countries.

_ - T'wishto express my deep apprec,latmn to the. off1e1als concerned of the Gov— .
ernment of the Repubhc 01:‘ the Ph111pp1nes for their close cooperatlon extended to the
team. .

* September, 1980

‘Japan International Cooperation'Ag'ency






. SUMMARY

Thls Report summar izes the eSSentlal pomts of the results of 1nvest1gat1on
and Study given in ”Fcasmlhty Report on Interconnected transmlssmn Line and Sub-

. marine cable pro;ect for Vls'tyas Regmn in the Pluhppmes” carried out by the Japa,n- :

Internatlonal Cooperation Agency (JICA) on behalf of the Japanese Government in
response {0 a request from the Government of the Republic of the. Ph111pp1nes. 1t is

‘suggested tha,l: refer ence to. Lhe Mam Repmt will prov1de a better comprehensmn of
the PrOJcct. -

The repo'rt__ cohcérning fhe _Prq_j_ect _co_nsiSt of the thrée_volumés beldw. :

Volume T SlLrnmal’Y .
Volume.TI : - Main Report
Volume'II¥ : -~ Appendix

‘September, 1980

' Tosluro Wakamorl, Chlef '

-Suryey Team for '
Teasibility Report on Interconnected o
Transmission Line and Submari ine

- Cable Pro;ect for Visayas Reglon
m the Ph111pp1nes
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1. OBJECTIVE ANI} SCOPE OF STUDY

. The Vlsa.yas Regmn of the Republm of the Phlhpplnes oonmsts mamly of gi%
: prmolpal 1slands at the eentral part of the country. The population in 1978 was:
10,230,000 (22 1% of the tot'tl Ph111pp1ne pOpulatlon) and the region: plays an impor e
tant role in the' ‘economic aot1v1t1es of the country, The growth rate in electrlo
powor demand m the most rocent years 11'1s been h1gh at an’ annual sverage of 14 %

Natlonal Power Corpomtlon (NAPOCOR) possessed only two hydl oelectrm S
Tpower plants with a total installed. eapaolty of 2,0 MW in this region up to 1976, but
‘ completed a total of 90+ 7 MW of new power generatmg [amhtles in the 3 year perlod
-Efrom 1977 thl ough 1979, The breakdown in this, oapaolty addltmn COI‘lSlStS of 14 6 .
MW of diesél power generatmg facﬂltles on. Pa,uay Island, 11.0 MW of diesel power
;_genel ating fa01l1t1es on Negros Island 51.1 MW of diesel power generatmg £ amhtles :
on Cebu 1sland, 11. OMW of diesel power O'eneratmg faclhtles o’ Bohol Island, and
3. 0 MW of g,eothermal power generatmg fac:111t1es on. Leyte Island. Meanwlnle ‘the
total mstalled eapaelty of power plants prosently under constructlon is 285.5 MW,
“the breakdown being a 55.0MW. coal-fired thermal on Cebu Island, 54.0 MW of
‘diesel facilities also on Cebu, a 112.5 MW geothermal power plant on Leyte Island
and two power oeneratmg barges Lotallmg 64.0 MW :

_ . In step with. eonstl uct1on of the above power g,eneratmg fac1l1t1es, constr uotlon

- of related power transmlttmg and’ transformmg facilities is being carrmd out, and

as of the end of 1979 the total length of 69kV and 138kV transmission lines was 428
ki, and there were 5 substatmns of total transformer capamty of 127 7 MVA

SEUP Aceordlng to the power fao1l1t1es expansmn program p1 epared’ by NA POCOR
in October: 1979, the total mstalled power. generating: capamty inthe Visayas at the
. ‘end of 1993 i8 expedcted to reach 1,240 MW, and the total length of tr angmission ..
lines of voltage 69kV and hxgher is: 2, 050 km. W1th the above situation as the hack- _
:ground the Survey Team made mvestlgatlons and studies of the technical and eco-
nomic fe8.81b111t1es of: a Panay-Negros«-Cebu power transmlttmg and transforming
pI'O]e(.t w1th 1nter—1sland inter connection by submarine cable; while for: the two
-islands of Leyte and Samar; erossmg of the strait between the two by overhead
: 'transmlssmn I1ne employing tall stesl towers and long-span. “This repo1t is a
summary of the essent1al pomts of the 1nvest1gat1ons and stuches

Regardmg the Leyte-Sama.r mterconnectmg transm1tt1ng and transfo1 ming
facilities, fznancmg from dapan has already been: assured. . The 138 kV transmlssmn -
* line for which tmanomg has been assured is based on’ wooden poles as supportmg o
struetul es and eonduotor of 336.4 MCM ACSR, 1 cct The construction of th1s .
transrmsszon l1ne was consuiered asa glven cond1t1on but for the portion crossing
~ San Juarueo Stralt a prehmmary demgn of long Span “hi gh steel towers was made; -
~ while for the overland portion, when it w1ll become necessary for a 138kV trans—' :
mission line fo be newly constructed (1990 or l'tter) ‘the prehmmary desgign and
construotmn cost est1ma.te prepared by the Survey Team for a 138 kV transmission
" line (steel tower, 336.4 MCM ACBR, 1 cct) are for reference only. Fig. 1-1 gwes :
~ ‘the locations of: the power transmlttmg and transfmmmg facilities studied by the . .
’ Survey Team, and Fig. 1-2 and I‘1g 1-3 g1ves the scopes. of fac111t1es 1nstallat1on
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~ Fig.1-3  Leyte- Samar interconnected Transmission Line Project Connection Diagram
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20 OU’I‘LINE OI‘ "PROJECT e _ B
' (1)' _ Panay-Negros—Oebu Interconnected Transm:lssmn Pro;ect

Accordmg to the results of load forecast the power demand of the entlre

: three 1slands will be 440 MW in 1985 when the three—1slands 1nte1 oonnectmn ig' -

“to be ccmpletod and. 586 MW five: years later:in 1990. The power genelatmg -
facilities: for.coping with thls demand w111 be 602 MW in. 1985 and 844 MW.in. 1990.

T Of these, nonwpetloleum energy ‘source. (geothermal, doal-fired thermal ‘hydro)
will be’ apprcmmately 290 MW in. 1985 and approx1m'1tely 550 MW in 1990,.and in.
the latter half of the 19808, it will be poss1b1e to reduce operatlon of d1esel
power plants, and chesel umts can. be diverted to reserve capaclty

The Survey Team made a study of the power ﬂow between the three iglands
© based on the above—mentloned power demands and power development programs.
The results are shown in Flg.: -1, TS R

B It w111 be noted on F1g 2 1 that the power flow between Panay and Negros _ f
w111 be a maximum of 32 MW and that between Negros and Cebit 83 MW “The
power flow of the 138kV trink transnussmn line 10ng1tud1nally crossmg Neg1 08

© Island’ ‘will be a maximum of 90 MW .- Based on such power ﬂows the part1culars ’

- which'would be the findamentals of; the power transm1tt1ng and tlansfornnng '
soheme w111 be deSm ibed below.

'_a)_ Transmlssmn Voltage

. The max1mum voltage presently bemg used 1n the Vlsayas is 138kV AC. o
In view of the sizes of power demands on the various islands and the sizes and
unit capac1t1es of generatmg fac111t1es presently under constructlon or pro;ected,
_ 138 kV will be appropmate as the. transnussmn Ime Voltage of this- regron._ "This
‘ voltage will be adequate for: ‘securing the power fransmission capab1l1ty matchmg
the purpose of 1nterconnect10n. The 1ength ‘of the submarlne cable will be 16. 5. _
“km at maximun (total cable length between Panay and Ne gros) 50 that the requlr—' :
~eéd charging ourrent due- to the electrostatic capacitance of a cable which can be -
~ problematic in case of an AC power transmission system will not he a problem
"in thzs case, and consequently, it will not be necessary to adopt an expensrve
'DC power transmlssmn system. R : :

: b_')' _ Number cf C1rcu1ts

The transmlssmn Imes from Sta. Barbara to: Pulupandan a,nd Amlan to :
: 'Naga are to be single- clrcu1t, and f10m Pulupandan to Amlan through Kabang- _
g 'kalan longltudmally crossmg Negros Island is to be double c1rou1t. Since this .-
_mterconnected transmission line will be the backbone from both electrical and =
symbolical stand—pomts for the Visayas steel towers which are of high relxab1l1tyr '
‘arc to be adopted for the entlre leng'th of the Pro;;ect. Also ‘since this’ three~
cisland’ 1nteroonnected power. syste:m will be a typical long d1stance series grld
(431km from Panltan Substatmn fo Bamlad Substa.tlon), the middle seotlon of
the series grid between Pulupandan and Amlan is to be double cireuit aiming
for improvement in stability of the entire three—1slan_d system. :



| : o) Subma,rine Cable -

. The typee of submamne ca.ble whlch can be conszdcrcd a1e 011~f111ed
cable (OF cable) and cwse-dmked polyethylene cable (XLPE cable)

e OI‘ mble has been used for a 1ong t1me as a power cable for h1gh voltagc
tra.nermssmn, ‘but requires accessory fac111t1es for feeding oil, ‘and after: laymg
of OF cable, the 011 -feeding apparatus eonsistently require careful mamtenanec

“and inspection. On the other hand, XLPE cable began to be used’ from’ the 19508,

-and trouble frequently occurred with the. early products but after going through |

a per iod-in whlch 1mprovements were made, it has eome 'to a point where it has.

- almost completely replaced OF cable for use!in Vcltage rangc of 66 to TTKV, "
while actual use of 154kV’ cable is gradually growing and 1ec.ent1y, it is begin-
ning to be adopted for 275 kV1o 330 kV" systems “XLPE cable is still presently '

~ the object of: research and development for more 1mprovement and isa ca.ble
which is af the stage of makmg gr eat stndes. -

- In prlce eomparlson of OF and XLPE cables, the XLPE cable cost m01e, :
. but does not reqmre oil- feedmg dpparatus, whlle laymg operatlons are relatively -
- . simple, and in addltlon, mamtenance is easy.- Consequently, it may be cons1der—

'ed that, overall the1e is no: cost dlfference hetween the two types

“The our rent cdpaclty of a subma1 ine cable ig governed by the therrnal
conductivity of the'sur roundmg so11 w1th the cable ina 1a1d condition. The ‘sea
" hottom ‘of floilo Stra1t at Panay’ Island is mainly’ mud wh.11e that of Tanon Strait’
"between Negros and Cebu is. sand. - The transm1tt1ng eanac1ty will differ depend—
. ing on the soil at the sed bottom, and in case a 300 mm2-cable is used the capa.c-

1ty for the fonner sectlon will be apprommately 100 MW and that for the Iatter
.-sectlon appro‘ﬂmately 130 MW, In case of adoptmg 2300 m,m2 submarlne cable,

if it is a 3 core cable, the outside dlameter of the cable w111 be approx1mately .
1180 mmd exceedmg the limit of manufacturmg, while the tensmn apphed to such
" cable duri ing laylng, even if it could be manufactured, wouid exceed 10 tons, S0
- a single-core eable is to be adopted.

| d) Inte rconnectlon Route )

: Slnce th1$ is'a transmlssmn 11ne to be the backbone of a long-dlstance o _
serles grzd it is ba.smally 1mportant from the standpcmt of stablhty for the- route .
to-be as short as practicable. It was con51dered that overhead transmlssmn lmes

* would be constructed parallel to roads as much ag possﬂole for easy. access, Wthe i
for submarme cable routes, smee the. constructlon ‘cost required would be approx-' -

imately 10 tlmes greater compared w1th ovelhed,d 11nes, efforts were, made to- -
. select short routes as much as possﬂale. . : :

e) Klnde and SIZGS of Conductors

Regardmg the conductor size for the overhead transnnssmn lmes, 1t was o
declded to use 240'mm2 ACSR in consideration: of transmission losses, while for
'_ submarme cables, it was de(nded to-adopt XLPE, single~core; 300 mm<, for all
- three Sectlons in’ consideration of mechamcally reqmrcd strength and' GOI’ldlthIlS
“of soil at the sea bottom, :



f) | Substatmns

_ There will be three substatlons 1nvolved in the Pro;ect and the trans—
former e‘tpacﬂ:y w111 be a total of 70 MVA These substatlons will all be con~
structed on Negros' Island and be connected with emstmg power systeme.

_ Other than the above three substatmns 138 kV outgomg facllltles are
to be prowded at Sta. Barbara Substduon on Panay Island and at the outdoor
switchyard of Nag‘t Coal-I‘1red Thel mal Powcr Plant on Cebu Island,

g Telecommunlcatlon I‘aelhtles o

TeIeconununwatlon fac111t1es necessary for cffectwe and proper oper—
'.'atlon, me.mtenance and adminigtration of the mtereonnected transmission line:
“and Substatlon faclhtles of the Progect are-to be prov1ded The' telecommuni- " _
cation congists of. power line carmer eqmpment UHF mu1t1 channel radlo equlp—
:ment and VHI" redlo equlpment o

@)y . Leyte -Samar Interconnected Transnussmn Pro;|ect -

Smce f1nanclng from Japan has already been commltted for- the transmztung

and transformmg facﬂltles reqtured for the Leyte—Samar Inter ccnnected Project,
the constructmn was conmdered as a glven ccnd1t10n, and the prelnmna.ry design, .
'construetlon cost est1ma,te and econormc ane.ly51s given in this Report concern the
1nvcst1gat1ons and studies of the 138 kV transmmsmn line which will become nec-
“essary at the next stage.' However, the prehnurary demgn for the portion ACroSS.
‘Ban duanico Stralt constitutes a part of the above—rnentmned pro;;ect to be completed
by 1983. : :

o Accordmg to the results of load forecast the power demfmd of the two islands
of Leyte and Samar w111 be 90 MW in 1985, and 158 MW five years later in 1990,
The power demand on.8amar to be interconnected will be 12 MW in 1985 and 18 MW ' _
in 1990 about 12% of the power dcmand of the two 1slands combmed Power ﬂows :
are 1nd_10ated m Fig. 2-2. : :

. The leng'th of the transmlssmn 11ne frcm Tcngonan Geothermal Power Plant
‘on Ley’ce, the startmg point of the two—lsland interconnection; and Wright Sub-

* station, the recewmg etatmn on Samar is. 115 km, ‘and considering the bulk of power -

to be: transmxtted transm1t10n voltage of 138 kv’ and conductor sizg of ACSR| 336 4
MCM are appropriate. The transnussmn line will pass through mountamland on.
Leyte at elevationh’ exceedmg 1,000m at pla.ces, but ACSR 336.4 MCM can be adop’ced
even when consulermg corona noise. : : :

i Crossmg of Sa.n Jua.nlco Stralt i to be by overhead transmlssmn line, and
the optlmum route selected is one where the cross. channel transnussmn line wiil
~ have a Iength of 1; “IOOm, 4 steel towers, maximum span of 1,200 m, and maximum
tower helght of 115 m. SR G : : S

It was. dec1ded that the conductcr for this portlon should be High strengi.h

< steel core alummum alloy stranded conductor (AACSR) The conductor size ig'to -
‘be for current capacity of at least. eqmvalent to that of ACSR 336. 4 MCM at the
overland pcrtlons, and AACSR 200 mm2 is to be adopted. .-



. The outhne of . facihtles for the transmlssmn lme at the portlon croSsmg
‘the strait zs given below. E -

‘Length .. L R 1"700ﬁ1

. Voltage S 138KV
K ._Eleotuo System . 3 phase, 3 w1ro, GOHZ
. Number of Circuits: =~ 2 cct _ '

- Maximum Span: 1,200,

‘Conductor Clearance - SR P
above Sea Water Surface 30 m (at maximum high tide) - -

Condu(,tor : © . 200 mm2 AACSR (rust-—preventlve
S grease—ooated) -
: =Insulatolf' L . 250 mm disex 10 pes, double strmg
‘Overhead Ground Wire 70 mm?2 GSC, 1 line -
: Steel Towers _ 2 c;uSpens;lon 2 tonsmn, total 4 towers

_ _ L _ tota,]. wezgh{: approx. 120 tons .
"The proﬁle of the stlalt orossmg portlon 1s mdmated m I‘1g. 2- 3

The partloulars of the- Panay—NegroS-Cebu a,nd the Leyte-Sama.r Intol oon~
. hected Power Transm1551on and Transformatmn Project descnbed above are .
“indicated in Table 2 1 through Table 2—4 .



Table 21

Panay - Negros - Cebu intérconnected Transmission Lines Pr&_)j'ec_t' :

- Overhead Transmission Lines -

Genel al f1gul 63

_‘Rated voltage, frequency .

:Condu(,tor :

o Glound wxre

iInsulator (250 mm D1sc type)

Struct‘m e

. _ Foundatlon N

. .70 mm2

'-J;AC 138kV 36 60Hz
',‘.'240mm2 ACSR
Gbc

- 'Steel tower

- ,_8 or 10 p1eces smgle stlmg

: _'Com,rcte base with base plate B

. Length of sections '

PP . :Po.w.er pié,_ﬁf : )
OT: - Cable terminal R

"3"Iélarnd' : Sectwn 2 | No. of circuits L‘éﬁgthfkm) -
Panay ‘Sta. Barbara (SS) - Jaro, (CT) 1 17
: 'Guiﬁ_lafas B Salag (CT) - Barcelona (CT) | L 1 18 :
Negr_os I Pag&.yon (CT) : '- Pulupandan (SS) AR 4
do  Pulupandan (8). -Kabangkalan (SS) 2 68
“do. Kabangkalan (SS) - Amlan (PP) 2 80
do | Amlan (PP) - Jilocon (CT) 1 5
‘ C_ebii | Liloan (CT) - Naga (PP) T 110
Sub Total R
2 148
Total 302
 Note: S8 : Substation



~ Table 2-2 Panay - Negrqs_-f(}ebu I_h'terqomiec‘ted_ T_rahsr'niss'ion Lines Project

Subindi*ine Cables ( XLPE 14 Submal‘ine

Cﬁblé)

Gene1 al f1gures

Rated voltage frequency -
Conductm size.

Curtent _ca‘pa;mty_-

Insulatmg mateual -

Armourmg '

Out side d1ameter

=138 kV 60Hz
K 300mm2 (Copper)

610A (for gand bottom) -

500 A (for mud bottom)

XLPE-*'

8 mmdg. galvanmed steel w1re

| ,Approx 110mm

Length of sectmns (One phase cable 1ength)

:"S_.t'ra'if_ O B - Section .

Length | Max. water depth'

Hoilo .| JaroCT =~ -Salag CT. 3.7km | 42m
Guimaras Barceloria,' CT - Pagayon CT | 12,8 " | 18
 Tafion ~ Jilocon CT - Liloan CT ~ | 7.1 .m a0

Bt (o



- Table 2-3° 'Paﬁay Negros Cebu !nterconnected Transmlss:on Lines iject

™ .

Transformation Facilities

General flgures

‘Rated voltage, frequency . | 'AC 1.381§V, Sd/AC 69kV 36 GOHZ
Bus circuit. T B | 1.5 CB/L.5: CB Syst(,:m
.S\_Vitch jar'd éo:ﬁstfllcti011 N _-_Conve_ntxonal st:_eell struetlire
* Main transformer type | b Out door, 34 'Aute.'—:-t-.i'eri'sfo'rmei"
| " Cvoltage . | 1381{V/691(V/13.81{V
no co'nnectlo"n. _ .. Y —Y - /_\. |

Number of feeders and transformer ca,pacny f.or the prcqect

- Substa,tlon | 138 KV feeder | 69KkV feeder Tr. éapacity | - Remarks
Sta. Ba_ijara' D 1 . : — A Addltmnal |
Pulupandan | 5 11 ] somva

Kabangkalan ~ 6 2 - 10 E o

Amlan 5 2 | 80 v |
Naga‘. 1 - — Additional

Telecommunication Facilities .

 Equipment - System and main 'gite'ms'-= o

S . : 1 "3ch. 2"? dBm/35 dbm‘ type metaric return

Power Line carrier o system, for line protection, 1ea,d dis-
S RN : patching telephone, ete. -

6ch. 10W. (400 MHA) for line protectlon, '

v F teleeommunleatlon edu load dlspatchmg telephene, ele.

- 25'W (150 MiIz) .

Vi F mobile radio
T L]Ene_ mamtenance

‘Fault locator ‘Pulse radar system, Type - ¢

.;'131 o



Table 2-4 . Leyte -'_Sa'mar_ Interconnected. transmission Lines

Overhead Transmission Lines

General flgures

Rated =V61tage,_ frequency

Conductor- .

Ground wire

Insulator (250 min I.)is'c type)' o

- AC 138kv 3;5 60Hz
" 336.4MOMACSR
ZOOmjﬁzEAAdSR s
| 70 mm2 G'SC: o
70 mm2 GSC *
'8 or 10 pleces smgle strmg

10 pleces double strmg

Struecture Steel towal
| Fdimdatioh, . Concrete base w1th base plate ;
| ~ Length of section . | .
~Istand ~ Section " No. of ‘éif_cui_‘ts_' - | Length (km) -
Leyte | 'Tongonan (PP) - Uba,n (Leyte) :._ 1 - 64
Leyte - Samar Stralt crosung _ 2 2
Samar Uban (Samar). erght (SS) o 1 49
| | 1 113
Sub_—tqt.al ' 2 9 .
Total — 115

Note S : V.’sﬁbétatmn

.PP': N 'Power plant

ey Conductor and grouudmg wire Wthh
; w111 be used for crossing of the strait. ..

12—
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. 3. CONSTRUCTION COST AND CONSTRUCTION SCHDDULE

‘In esumatlon o[ the constructlon cost of the mterconnected power transmls-- .
- sion‘and tlaneformatxcn pro;ects the natural conditions of the route of the: overl’md
_ tranSImssion lines, submarine cable routes and high steel towers for strait cross-= o
“ing), and the 1eg10na1 oondltlone of the proposed sites of related substatlons were
cons1dered and computatmne ‘were made based ot labor, equrpment and mater1als '
costs as of the begmmng of 1980. -~ . . C

* The' constructlon cost ]S dwlded mto to forelgn and domestic currency re- .
qulremente. Labor and materlals procurable in the Phlhppmes are included in -
domestzc currency portlon and the other portlon of the conetructlon cost are calcu-
lated ag the forelgn currency.

As a result, the total constructmn cost of power transm1sswn and transfor

'matmn faclhtms mcludmg the submarine cables connecting the three 1slands of

Panay, Negros and Cebu is US$53, 788,000 at: March 1980 prices, of which the

forelgn curreucy portlon is US$41,797,000 and the domestm currency portlon - o
'_US$ 11,991,000, - Assum.lng cost escalatlons durmg the perlcd up to the time sched—.
uled for eompletlon of the PI‘OJth (end of 1984) as bemg 7.0% per year for the foreign
currency portlon and 129% ‘peryear for the domestlc currency portmn the estimated con-
=structlon cost at the t“ime of compleuon wxll have. become US$68,256,000, of which
US$51,247,000 w111 be fcrelgn currency and US$17 009,000 domestic currency.

The: breakdown of the construction ‘cogt is glven in Table 3-1,  The 1nd1rect cost in
Table 3~-1 ‘consists. of interest durmg constructlon, contmgen01es, admlmstratwe
expenses of NAPOCOR and the engmeermg fee of the consultant.

‘ “on the other hand the total constructlon cost of. the transmlssmn and
_transformatlon pro;|ect for 1nterconnect1ng ‘the two islands of Leyte and Samar is
US$8 666,000 at prlces as of March 19890, of wh1ch Us$5,378, 000 is fore1gn currency

— requnement and US$3 283, 000 the domestm currency requlrement

_ The constructmn permd for the overland tranennssmn 11nes and transform—
_\mg fa0111t1es on the three islands of Panay, Negros and: Cebu, and the submarine
 cableés connectmg the three islands w111 requ.lre approx1mately 4 years, from prepara—
~tion of spec1flcat10ns for purchase of equlpment and 1nsta11at1on work up to completion
of constructmn based on economical methods of work executlcn. In partlcular, the
eubmarme cable laylng works w1ll be the crltlcal path and it will be necessary: for

 preliminary investigations of marine phenomena, sea bottom topographles, etc. of

the cable routes to be made by NAPOCOR' to be completed by around March 1981.

Thc constructlon schedule is 1nd1cated in I‘lg. 3- 1.

- lﬁw ..



~Table 3-1

Construction Cost

. Panay - i\feg’ro_s :

Cebu Interconnectéd Transmission Lines Project”

-. Cbns'trudtiohi'c'dst" | (103U5$) I.{ex.na’rksf
o ~ F.C. [ D.C. | Total -
= Overhead T_f_é,hé'ni_issi.c_ﬁl' Lines - | o .‘ L -
Sta. Barbara 88 - Jaro CT .= | '~ 588 | . 207.| 885 1 cet
Salag CT - Barcelom cT | 619 315 934 "
 Pagayon CT - Pulupandan ss I 138 _ 70 . 208 -
Pulupandan SS Kabangkfllan ss | 3 63.3 = | 1,'747 5,382 2-:cbt:
abangkalan SS Amlan PP 4 277'. 9,054 6,331 n
Amlan PP - Jilocon CT amse| 87| 260 1 cet
Liloan CT ~ Né,g-aﬂpp - 3,977 | 2,361 | 6,338 "
- 8ub Total 13,407 | 6,931 | 20,338
- Submarme Cables G e _
Jaro CT -'Salag CT - - 2,542 | 7T | 2,619
Barcelona CT Paggydﬁ'CT 8,015 '77 | 8,092
' Jilodon CT = L‘ﬂé@bﬂ:’i 4,654 | 7T | 4,131
Sub Total 15,211 | 231 | 15,442
- Transformatwn facilities ' I o | : Sw1tch yard
Sta, Barbara Sub_sta.tmn - 317 BT 374 extension
Pulupandan Substation 1,583 | 466 | 2,049
Kabanglialan'Substafion '2',;?38. ) : _885 '3,6235
: "Amlan Power Pl.ant 1,7'7_?'0"[' .7 508 . 2,213 |
" Naga Powe1 Plant o ‘ _.4_48 ' , 80 528 | E&éﬁglgﬁrd
| . SubTotal 6,793 | 1,994 | 8,787
- Telecommiunication Facilities | 886 | 201 | 1,087
| “Total of direct _co'st'; ' 36,297 | 9,357 . 45,654
- Indirect Cost | 5,500 | 2,634 | 8,134 =
- A . o N P (in-1980
Total ¢onstruction cost 41,797 | 11,991 _53,?_88 " prices)
E.sca:..lat_ion__._ 9,450 | 5,018 =;14-_,4&5]5;‘_'
Grand total * 51,247 | 17,009 | 68,256

T
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4, ECONOMIC ANALYSIS

: The economioc analysm of ihe Panay~Negros~Oebu Interconnected Trens—
mzsswn Project was made on the basis of the difference between the oonstruotlon -
program of the threemlsland mteroonneotlon (orlgmal soheme) presently bemg eX~

~ pedited by NAPOQOR, and a eonstruotion program of devolopmg the: three 1s1ands

: 1ndependent1y w1thoui, mterconneotlon (a,lternatlve scheme), ‘while for the. economic
analysis of the Leyte~Samar mteroonneotmn, since tho tmnng of oonstruotlon of an

. -addltmnal mteroonneotmg transmlssmn ]me will be in 1990 or later : as first mentloned
the économic benef1t was. eva,luated by oomparlson of the fuel oosts of Tongonan Geo~

therme,l Power Plant and dlesel power generatlon, L _? -
' (_1) ' PanayuNegros—Cebu Interoonneotmn |

The advantages of the thy ee—lsland mteroonneotlon are savmgs 1n reserve
supply oapaolty, transmission of non- petroleum—based enerey (coal—ﬁred thermal '
' gootherma.l hydroelectrm) to’ other islands through regional w1de-area power
development, 1eduot10ns in fr equeney and voltege ﬂuotuatlons under norma,l opera-
ting conditions of a power system, and mutual 1nterehange of power at tlmes of e
abnorma,l COIIdlthnS suoh as durmg natural dlsasters. ' -

_ - The Survey Team used an electrome computer and oaloulated the savmgs _
1n reserve supply capacities for the: oases of independent’ development of 1nd1v1dua1- C
‘islands and three-mla,nd 1ntereonneoted development for" 1dentloa1 levels of: supply '
rehablhty As a result, eompared with- mdependent development of the three
islands," the 1nterconnected deveIOpment can be expected -to have the. effeot of
pr oduomg sa.vmgs in reserve oapaolty amountmg to 69 3 MW as of 1990

. Through mterconnectlon of the’ three 1s1ands, regmnal w1de -area power
development will be posmble, and 1nterchange between the islands of electric”
energy produced from non—petroleum energy ‘can be carrled out. The benef1t of

. 1eglona1 w1de—area power development was' oa,loulated with reSpeot 1o the electric
energy flom 1986 to 1990 based on the d1f.ferenoe in the fuel oosts for d1ese1
power generatmn and for non-petroleum energy power gener. atlon '

_ " The above two' beneﬁts were evaluated m monetary terms as mdroated
below. . ' ; : : : :

Beneﬁts savmgs in reServe suppIy oa,paolty i i US$35 204 000
Beneflts of regzona,l W1de -area power development US$16 808,000 :
. Total . - e US$52 0i2, 000

On the other hand the: total construotlon oost (not 1nolud1ng esoalatmn) of '
‘the three—lsland mterconneotlon, whmh 1is ‘cost oorrespondmg to benefit, will be -
,US$54 679, 000 ‘and when llnnted to power transmlttmg facilities necessary only.
- for threerisland mtereonneetlon “the cost will be US$34, 229, 000 {Case 1), The
138kV- transmmsmn line, 2 cct,: on Negros Island is necessary mainly because
of f;he size of the power ﬂow for power demand and’ supply balance on Negros,
Cand 1f 50% of the construction cost for thls 2 cot transmission line (Amlan =i '+
Kabangkalan Pulupandan) wete to be deducted. from the total construction cost,
‘and the result considered to be the cost for interconnection of the three 1s1ands,
: thls would be US$46, 439 000 (Case 2). :

—19—



The benef1t-cost ratios (B/C calculated for, the two cases above a.re the
followmg : , .

Case 1 - .
B/C = US$5z 012 x 103/US$34 229 X 103 = 1 59
Case 2

B/C = US$.)2 012 % 103/US$4G 439 X 103 1 1?

Accordmg to the above analysm, the P1 o;ect is cconcmmally advan‘ta«— '

-geous and when the benefits such as reduction in the’ range frequency and voltage o

_ ﬂuctuatlon and the power mtcrchange between islands durmg abnormal condifions =~
: such as that ca.ueed by - typhoons are ccnsnlered the adva,nmge oJ:' the PrOJect w1ll s
be even greater ‘ :

2y Leyte—Sa,rnar Interconnectmn

"The mterconnectlon of Leyte—Samar w111 not have the effect of: producmg

‘savmgs in 1euerve supply . capacﬂ:y such as in the case of the three-island inter- - .

" ‘connéction since the system source is only the Tongonan Geothermal Power Plant.
Howcver the fuel cost per kWh of a geothermal power pla,nt compared with that _
of a‘diesel gener atmg plant usmg bunker C oil w1ll be lower, and this difference
is to be the focal point-in the economic analy31s As previously stated, the
mterconnected power ti ansmission and transformatmn system des:tgned by the
Survey Team should be 1mplemented at the: stage (1990 or later) when a line
hecomeés necessa,ry in-addition to the 138 kV transmission line already dec1ded '
LOn, but 1t is dlffleult to determme just when tlus would be. The evaluatmn was
" made with'the annua.l expenSes of the transmmsmn line and the receiving Wright
: Substatmn calculated from the 1980 total constructmn cost based on: the prelum-— '
nary des1gn as the ccst and the producﬁ of the electric’ energy passing through
this’ transmission {ine’ mult1pl1ed by the d1fference betwecn the 'steam cost per
-kWh of Tongonan Geothermal Power Plant and the bunker C oil fuel cost per kWh
~of a diesel power generatmg plant ag the beneflt and the quant1ty of electnc
energy at Wright Substation which would produce a benefit-cost ratio.of 1.0 was,
. obtained.. As a result “the qua,11t1ty of ‘energy. whlch would produce a beneﬁtﬂcost '
ratio ‘of 1 0 was found to be 28.3 million kWh, and converted into maximum - .
demand,: if more than about 6.0.MW of power were to be- transmitted from Tongo-.
nan Geothermal Power Plant to nght Substation, the. B/C of the Pro1ect w1ll
be lugher than'1.0. : .



5, . I‘INANCIAL ANALYSIS AND PUND RI‘QUIRFMI‘NT

. NAPOCOR revised ite clectrimty rates on February 27, 1980 because of the

. rise in imported oil prices blougnt about by the Second oil- Cr1s1s. . The clectric o

tariff increase was 32, 6% for Luzon and 11,8% for VlSE{.y‘lS and Mmdanao Island.

The electrlclty rates for the Vlsayas after these: rajgses: ere hlgher than those for
_Luzon and Mmdanao but even. thh such electr101ty rates, “the revenue in the sza,yas
is only enough to cover fuel costg a,nd operetxon and mamtenanee costs of faclhtles,

. =eud depree1at10n of oqulpment and servicing of: debts cannot be coverd: This is
because mvestment for Jpower facilities in the Vlsayas has only just begun, and S
diesel power plants which can cope most quickly w1th power demand were constructed,
.the time of completlon of: these plants coinciding with the Second: 0il Cr1s1s. Asa
'result whereas the sharp rise in: fuel costs has" greatly 1nereased generatmg cost,
the rise in generatmg oost has not been reﬂected dlreetly in the eleer 1c1ty rates.

The PlO]eCL is. for powe1 tr ansnnsemn e.nd transformahon, and because of
[ts’ nature, it will be dﬁﬁcult to make a fmanc1al anaiysm for the Pro3ect alone.,
Therefore, a financial analysm wag made based on tariff revenues oorreSpondmg
to the power facmtles of NAPOCOR in the entlre stayas Region and the mvestment
for them mcludmg the Pro;eot. '

: The power famhtles in the Vlsa,yas, thh the exeeptlon of Amlan Hydroelectnc
' Power Plant (800 kW) on ‘\Iegros Island, and Loboc Hydroelectrlc Power Plant (1,200
kW) on Bohol Island which have been in service for many years, were all completed
only w1t111n the last two 1o th1ee years.‘ Consequently, 3 financial anelys1s was made °
' conmdermg all of the power’ generating, - transnmttmg and- tlansformmg faclhtles

composing the power facilities ‘expansion pr ogram from 1976 to 1993. 1In this case,
the construction cost. (direct construction cost) of the three-1sland prOJect was the -
cost estimated in this Feasﬂnhty Report,: while for the Leyte—Sa,mar Interconnected :
'System, since financing from Japan is already deﬁmte the ‘construction cost whlch :
is the bas1s for the ﬁnancmg was used :

As for other construchon costs, the values in the power fa0111t1es expanswn
_ program for the sze.yas prepared by NAPOCOR were adopted these values were
thought to be reasonable.' These constmctmn costs'in the financial anain1s were
~all bascd on 1980 prices end escalation in construction costs due to 1nﬂat10n expected
in'the- future was not te.ken irito, cons1de1 atlon. Since electrlclty revenues and invest-
" ment are based on 1980 prices, it is thought that to make eva,luatlons om1tt1ng egcala-
tions in construct1on costs due to future mf!atlon is acceptable. ‘ ' :

“of the total 1nvestment from 1976 to 1993 the forelgn eurrency portlon would
- be US$824 q mllhon, of which'50% would eonS1st of government—to—government
_development aid loans, w1th the rememmg 50% loans from international fma.ncmg
institutions such as the World Bank. It was consu{ercd that the domestic currency
portion of US$364 5 m11110n would all be- procured by NAPOCOR within-the Phlhpplnes.
The cond1t10ns for caleulatrons employed in the flnancla.l analyms are as 1ndlcated
: belowo :

S W



a), Loan Conditions.

- I‘01e1gn Culrenoy Portlon o : R
Av, interest rafe: 6 0%/yr

: Av. repayment permd 25 yr (inoludmg 3 yr glace permd)
‘Domestic Currency Portion :
Av. mtelest ratc 10 0%/yr o _ R
Repa,yment perzod B 13 yr- (mcludmg 3 yr grace permd)

: Rep‘},yment method: ' Principal in equ_czl installments
- -b) Operatlon and Mamtenance Costs o |

Power Generatmg Pa0111t1e_s _ - .
Coal-fired thermal: . Direet f‘Ol’lStI'uCtIOI‘l cost X 0. 040

Diesel: . ~ Ditto X'0,030
Geothermal: - Ditto X 0.030
Hydro: L Ditto X 0,015
Power Transmlssmn Fac111t1es _ :
- Overhead line: . D1roct constructlon cost X 0. 025
Submarine cable: - ' Ditto X 0,005 :

Substatmn Facﬂlues (incl. Telecommumoahons) _
Dxrect construct}.on cogt X 0. 025

' c) Depree1at1on of Facﬂmes

Power Generatmg Facilities ~ Sewvice Life

~ Coal-fired thermal . 30yr
Diesel : _ 18 yr
Geothermal - - . 20 yr
Hydro - . . B0yr

Power Transmmsmn Famhues .
" ‘Overhead line (steel tower) 50 yr

Ditto'(wooden pole) =~ - 30 yr
Submarine cable -~ 50.yr
Substatlon Facilities - .
Tlansformer, CB, sto. .25 y'r

O If 11: were to: be attempted to recover the capital mvested for the V1sayas on
the bas1s of cost w1th the current electr:tcity rates, it w111 be necessary to ircreagse
the rate by 10 % m 1982 and again in 1984

Asa result of f1na,nc1al analyses made on the above ra.te 1ncrea_ses there _
will be a surplus of mcome over cost in 1985 when the three-1sland 1nterconnect1on
is to be completed and in. 1992 a surplus of US$77 6 mllllon can be antmlpated. S
Ag for the"cash flow, although these will be net income in 1984, the cumulatwe cash
flow w111 show a’'surplus only in 1991. (See Table 5- 1 to Table 5—4 ) :

As: Seen above, the power fa c111t1es expansmn program for the V1sa.yas wﬂl
be a falrly difficult underf,aklng for NAPOCOR, Therefore the healthy expansmn _
-of the electric ut1llty industry for this region will be greatly governed by the success
~of securmg low mterest cost and long repayment period funds

: 7;2:2#



The constructlon Gost 1 equ.lred for the Pro;ect will be S total of US$68 256 )
. mlllion by 1984 mcludlng escalation, of whwh the for eign currency portmn will’ be '_
- US$51,247,000 and the domestio currency portmn US$17,009,000, The Pro;iect is

' -mdispensable for cffectlve utlllmtion of power g,ene:r.atmg fac,ﬂitles, and has the - .
 nature of becormng the main artcry for electrlc power transportation. - In considerd~.
tion: of the fact that the serviceable lives of the fae111t1es will be 1ong and the current’
-.electrlclty rate level is alrcady fairly high, it is desicable 1o secure soff loans

- which may be posmble in ca,se government-—to governmont development aid funds
‘are made avallablc. o :

._.23*..7 _
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_Tabie- 52, St_atenient of Income

1977 1978 1979 . 1980 1981  1982.  igs3 1984 1985 1986 1987 ~ 1988 1989 - 1090 - 1991 1992 - 1998

e anmean i - | S I AP RIS B A R L
" Cebuand Panay | awh o 114 15 2210 770 . 972 1,106 1,194 1,203 1,398 1,506 1,622 1,742 1,868 1,972 2,084 2,208
Bohole and Negros® | GWh | 48 97 48 - 168 . 222 . 438. 776 . 992 1,207 1,207 1,347 1,415 1,487 1,560 1,622 1,689 1,758

"'_'Léyée‘and sanfl_-af[ S| ewn B 8 5 7 . 10 15 120 240 575 . 596 690 786 881 “'1;04:8. 1145 T Lt

Tarif rate per kWh | o - A s Tl s oms s

_- LA s0.1 50,1 9.1 59.1  65.0  65.0 L5 7L5 . 715 7.5 7L5 . 715 7L5  7L5  TL5  TL5

* Bohole and Negros | US$/MWh | 39.3 = 39.3  39.3  46.4 ~ 46.4 5.0 5.0 561 561 561 561 561  56.1 561 56.1 561 - 5.1
Leyto and Samar - | US$/MWh | - 40, b | .

[

Cebu and Panay | US$/MWh | 50.

o .

4000 40,0 40.0 40,0 440 44,0 48,4 - 48,4 48,4 . 48,4 48,4 . 48,4 484 - 48.4 48,4  48.4
 Gross'Tevenue
| 149,
o4,

15.1  45.5  63.2 - 7L 100, 116,0 124, 141

.79,

' Cebuand Panay | 10%uss | 85.4. 92, 107, 133,
| ' g,
50,

271,

157,

Bohole and Negros | 108us§ . | 1. 10.3 22,3  39.6 557  67.7 7L, .83, o, ST

o w oo .
= I S

- 60.
304,

55,
287,

Leyte and Samar . - | - 108us$- | o, . 28, 42,

CTotal, | 108uss | 2.

e, 33,4 38
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62.
. 818,
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21, 56.2  86.2 ~116.8 152 200.4  218.
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R e oo O

187.
' (B) Operating cost Lo S _ . N _ o o .
© Generation - | 1obuss | o7 07 20 20 69 69 101 146 169 192 205 23.5 - 235 238 264 283  33.2

. Transmission | 106us$ | o 01 02z 03 06 09 L3. 13 19 19 20 21 21 21 21 21 21
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.' 'S:Té'éné'fof:mation: L 1'_6_6US$ "

Fuel |
‘32
31
"35_.'
38,

52 ' 53,
. 18:.

18,

4.8 41, 29,

5,

Desel | 0fuss |1 12 4,8 66 a2 18, . 38

24.

98,

Conl | 1obuss 12, 31,0 31 g7,
13,
23.

108.

24, 1)

30, 37,
40,
174,

. Geothiermal < | 106Us§ 19.2 188 20.2 24, 37,

- 4.
192

83.7 34,

157,

'30.
151,

© 28,
143,

" Depreciation. .~ - | 106us§ |- 1. e 1. 26.

17.8° '33.

o= o e
SR - S ST

e7.6 917 115. 154,

[ I " - SR =R
o W o W

[
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o o N ®
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™
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1l 135 156.3  167.

(C) Operating income: (A) = (B) | 100Us$ | -1.

o

1
=
kN
V.
oo
-3

]
=]
<o

1.4 -5.5 1.8 44,5 52,0 - 56.9 655 ~78.8 _ 93.1° 1155 119.9° 130.0 1251
(D) Financial expenses B B S | L . | L SRR SRR | |
' interestfor F.c: . |.106Us$ | 1.5 3.1 58 9.5 187 186 23.9 27,8 30,4 = 32,3 33,1 32.9 33.3 348 86,6 37.4  36.3
. Interestfor L.C. | 108us$ | 0.7 1.8 3.8 62 .85 11,4 145  17.2 0 19.0 - 19.8 197 182 17,0~ 16:2. 160 150 "13.0

' (E) Netincome: (C)- @) | 106uss$ | -3.7 6.4 -15.3 21,7  -33.6 -35.5 -36.6 -0.5 2.6 . 48 127 207 42,8 645 67.3 Tn.6 758

25—



o Table 5-3 Anioftization Schedule

Year

‘Borrowing -

©Foreing curreéncy

‘redemption

| Borvowing -

Local currency:

‘redemption

Borrowing

Total |

~Tedemption

Investment - Principal - Titevest - Total

(1obuss$) -

_(obusy) . (106usy) - (106usy)

f_(106Us$)

Invesiment Principal ~Interest Total
~(1obusg) - (106usy)  (10busH)

Investment Principal Interest -
(105vus$)  (10bus$)

(10%us$)

. Total
(obus$)
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R T S T N T T e

o oo ~ oy ov NS T R R,

1976
Cgr7 |
1978 -
1979

1980

1981 .
1982

11983

1984
1985 |
1986.

1987

1988 |
1989 |

1990
1991

o l9ezy o
1993 [

“Total

18.
12.
39.

.48,

75,

o

: 100_.-

82,
62,

42,
43,
19,
20.
44,

59,
60.
25,
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14,
20,
o7,
- 33.
40,

45,

13.
18,
23,
27.
30.
.332;
-33, - 51,
- 32. 55
33. 58,
34; 62,
36, 66,
37
36.

68,
6T,

’b.

. 41ls 63l

=

4,
-6
‘17!

20,
25,
28,
39,

o

38.
34,
28,
27,

1L
8.

| 17,
22,

.23,
10.

0

o o W o bW

N o ® @ oW

364.5

2,8

1o,
14,
s,
21,
24,
o
2t
2.
" 26.
25,

238.5

0.4
1.0
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11.
16.
21,

11,
14.
17,
19,
19.

19,

18.
17.
16.
18.
15.

2T
33,
38.
a1,
42,
44,
43,
42,
a1,

13. 38,

218.5 456,

'22.9
18.7

57.2

69.8

. 1008
96,9

139.6
120,7
96.9
0.7
L5
31,7
29:2
6.4

360
<y

©1,189.2
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30,
38:
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51,
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52,
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629,

o,
.2'
5,

- 10
16,
25,
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a9,
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73,
83.
92,
97,
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108.
109,
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B able

54 o

"_Sl:'atement of Cash Floﬂv

N .Ufi'it H

-108US$ .

1977

‘1978

1979

1980

1981

1982

1983

11984

1985

1986 . 1987 -

1988 1988

1990

1991 .

1002

1993

-'(A) Cash recetpt
: _'1) ‘Net mcome
'. _7:2) Deprecmtton |
' .3) Borrowmg '
: Forelgn currency

Local currency

: '(Bf)'_.Cash dlsbursement |
.':1) Constructwn expendlture (Investment)
_ 2) Repayment of debit
S Prmmpal of foreign credlt
Prmmpal of governmentai _credit :

. (C) Cash bélancef_ @) - (B)

(D.)_ Accumulated total

16.1

12,5

'18.7

B3l

39.4

17.8

57.2
57.2

58,4

©-15.3
3.9

48,9

20.9

0.2

69.8

.11.8

-19.5

834
217

75. 6

252

© 100. 8

-18.4

-37.9

101.8

68.3

1006

. 96.9

L -26.1

-64.0

74,5 -
- -33.6
11,8 -

98. 6

115,
35,
11,

'100,
39.

146,
139,

_30.

' _o4,

5.

101
_36.
17,

82,
- 38.

131.
120.

- -29.

~124.

2

120, 1.
23,7

62,7
34.2

1131
86,9

- 10.3

17,2

100.
26.

42,
28,

94.

70.

14,

-111

.8

105, 1

43,
27,

102,
71.

13,
18.

-109,

8 12,7

28.8  30.7

7 19,9

8 . 714 .
5 31,7

1 18.1

5 -105.8

‘90, 6
27,7
33.7

122.2

24.5

14.7

_o1.1

1379
. 42.8 .

- 33.%

44,4

17,0

113:9
6l.4

25.3
27.2

24.0

-67.1

180.2
©64.5
34,8
59.4
22,0

- 136.8
81,4

27.4-
27. 5

43.9

189,
' _.67;
38

60,
 23.

' 130.
83.

29.
26.

49,

286,

3

'153
77.
- 40,

.95,
10,

92,
* . 38.

30,
26

61.

817.

.8
6
2

- 122.2

75,8

' 46.4

31.6 .
95,17

64,9

152.5

’ —27'_'
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(1) :
- formation program for the V1sayae Regmn, and in conmderatmn of 1e11ab111ty, -
~ line support structures should all be steel towers, with the conductor size'
for the overhead. transm1sszon l1nes on the three islands of Panay, Negros

@

RE COMMENDA TIONS

The Pro;eot comprlses the backbone of the power tra.nsm1ssmn and trans~

and Cebu to be. ACSR 240 mm2 ‘As for tho conductors, in the case of the two
151ands of Leyte and Semar, ACSR 336.4 MCM was adopted for overhcad

_ transmssmn lmes, with lngh-tensmn oonductor -AACSR 200 mm2 havmg the
-same current capac1ty ag the conductor for: the overland portmns ueed for n

crossmg of San J uanico Strait.

For the subma:rme c’tble, cross—lmked polyethylene (XLPE) cable, smgle

. phase, was adopted in this Study, but whether to use OF cable or' XLPE: cable :

should be decided after con31dermg prlces at the: t1me of blddmg and mamte-—
nance costs after laymg. . = . '

‘Substat:lon and sthohmg fac1ht1es w1ll be reqmred for connectlons w1th ex1st— o

1ng facilities and for power Supply to other systems,- while telecommumcatmns _
facilitios should be provided as they w111 be needed for operatlon of the facﬂltles '
constructed under the ProJect. : -

Conetructmn for the Panay—Negros -Cebu mterconnectmn should be started in

- 1982 and completed at the end of 1984.- Accordmgly, various preparations —

1rwest1gat10n works -detail demgn, preparatmn of- eqmpment and 1nstal1atlon _
spe01f1cat10ns — should be- carried out talqng this construction’ permd into -

~consideration. . Prepa,ratzons such as negot1atlons for fmctncmg should be made :

o m accordance w1th the overall schedule 1ndlcated in I‘1g;.= -1..

(4)

NAPOCOR should carry out as soon as practlcable prehmmary 1nvest1gat1ons o

of the sea-ﬂoor topography and geology of the submarlne cable routes, topographm
:surveymg along overhead. transmission l1ne routee i,opogra.phlcal and’ geolog1~

cal 1nvest1gat10ns of steel tower locatlons and topograplucal and’ geologlcal

1nvest1gat10ns of the Leyte—Samar stralt-crossmg port1on. :

It 13 thought some t1n1e w1ll be reqmred for acqmr1ng substatmn la.nd and
tranermss:lon line r1ght -of-way, Therefore, negotlatlons should be commenced
with thogse concerned for acqu151t1on of land of prospective substatmn sites
selected by the Survey’ 'I‘eam, steel tower locatmns and easements along the -

_‘ proposed transmlssmn line routes.

V1gorous efforts should be made for reahzatmn of the Panay—Negros-Cebu
threc-1sland 1nterconnect10n pro;ect by approachmg agencies concerned to.

. Taise necessa,ry funds.

: ;23—.
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