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PR CTH %,

#3838 ARAED RV Y PRAF—A

Model 1 Model 2 Model 3 Model 4
A& R 100% EZRF 100% FORF 49% Ef# 100%
B/ 51%
Mk o%)) HY HY L
P SR 7L 7L 7L HY
A /0&M e 43 e A o
p— B EPEFRMAE | RO B
EJDES E1T 50%L0 E
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(2 7Rz FPREX—LED/IA T54 2D FIRR BEH
Model 1 {X, Project FIRR 75 WACC Z##8 % H/Kk#EL 72~ 7-, F7=, Bquity IRR HiEA = R

NN OB HKHEICH H, HE FTiX, Model 1 IXFATRIRE & HIlr S5, R L,
Model 1 Ti&, PNOC 23 EH: O&M ZH YT 5720, HEE LOFFENEK I TS,

Model 2 Tl /8 7T A DA —F— AL —&I|Z Project FIRR 7% WACC % % .
F 72 Equity IRR 23E = X M & 272, Model 2 [T EH THEITHRETH V. £72 0&M 1L
REEENFEML, EE LORELDRNEEZOND, DD, 4 AXF— AP TRHA
FLWA T artEZLND, Model 2 Tl A A ENDIRWIIIEIECTH ) T4
CRAEEBEDERE AN N—TE DL —EHONAZGDL ZENTE D, A— T —IEMERZIC
BIMOKANE 217 5 BTV, £z, RO —2 4 BHDEHTHEALZITS Z
T, BRAHEOFE Y 2 ®mD D ENTE D,

Model 3 TiZ., Project FIRR 78 WACC %82 D /KUEL 7257, BN HOHENER =2 2
ML B CEY | Bquity IRR [ I = 2 MTIZ@W TR0, L2 L7223 5 | Bquity IRR
EHR A MOEFTDLT NI THY , HAHEO A EE CE X2 5 Z & T, Equity IRR
ZHlE BT ZENARETH D, EeTERE TlX, Model 3 & FEITAIREZR A % — A &y
INhd, £l2, O&M IZRMHIEHED ) YT EERTE 5720, #E LOBREL RN EE
2 Hib,

Model 4 TiX, Project FIRR /& WACC IZE[ZEHE ¥, £ 72 Equity IRR b= 2 MIJmde
molo, RMEEICE VK2 FEERRE L, 72 ODA & — T~ THEVWMES T
Lo TH Y., HEHESOMKRHE 2 Model 1| KN 3 ICHATHE L 70D, FORER, B
X A M WACC ZH# L BT BfER &2 o T D,

() 7RV FRX—LED/IL TS54 2D EIRR HiHi

EIRR # 9% & BBEMHERIT T 0 V=7 NAF— AR TERN V2D, O&M E H A
VY Model 1 23 HARL< 720, O A F— AXFIKAED EIRR L7272, WTIhoD7ay =
7 PAF—ALTH, N— Kb — % ERILFERERSTND,

EIRR OFESHTICE L TE, WTFNDOAXF— LBV THREFELS, FEE, 2L —
N DNETHIE D ~DEEEN KR E o Te, FRFEHER 20%B . FER 20%H0, FE 20%0
WD — 22BN T, TR THOTFed el hAF—LTHA—FRKLL—FUTFERD
AERITH 22 o T2,

29 BWIFHEE
(1) RIEEEFMOFHE L EOEMES

74 VB TR, ERRERERENMMUE S NS HFE (Environmentally Critical Project
(ECP)) & BEKRBREMENETE S N5 HiEE (Environmentally Critical Area (ECA)) (23
A EE, BREFEIEE (Environment Impact Statement (EIS)) fERDxG & 720 |
BebE KAREIRA (Department of Environment and Natural Resources (DENR)) BRE5%
/5 (Environmental Management Bureau (EMB)) O Z % C. BREEEAEHE

(Environmental Compliance Certificate (ECC)) % B/ L 727 iuiE 72 5780,
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(2 BEEE ﬁﬁ%(EB)ﬂﬁwTijn sx bATIY

KAetE s O ESEAIR] (DENR A5 2003 4 30 %) OWETFIEE (2007 4F) o<, F
%®@%k%h%ﬁﬂi@ TEOERBY b I N—TZFESERRIN, AT T
HEL, =TI EF LIS ESNS,

%4 PEISS TCOEERXS

TN—" O K 05T
I ECP F¥42 T (EGIIrrbbewn)
II ECA NIZEBIT 5., REMICKEREED/WEZE (Non-Environmentally
Critical Projects (NECP))
III BREEIIZ KX fi%f}iﬂ@ 72 Mk (Non-Environmentally Critical Areas

(NECA)) 12817 % NECP i3

v ST = S (%E%Z®$7%%75>* VO PN TH & M - B D, RREBIEIX
RLEMMENIH TUTED,)

\Y% T DD FHE

HFT : Revised Procedural Manual for DAO 2003-30 (2007)

25km ZHAZ D /3A 7T A VR FHEOYE  DENR ICEREE AN E (EIS) ##2H L,
ECCE#ESGT 25 Z L3k b s, FENHMN O EMB EOEGRZZ T 21T uid e 6720,
KRA 77 HHEL 26km UL ETHSH 720, EIS 8 L. ECC BUSNSMEIZ/2 5, £

oo KFREIANZ L HTAET T FO 2 50MCE TN 5% 6, DENR—EMB OAE T
PEISS 7mtE X (EIA Lt =2—& ECC 25%r) DM ThILTWD, T IV IX
IN—"7 1 E£72IL 1L 72 &l S 23, Fofeflln3ahmfe o ¢ EMB 23R ET 5,
728, JICA ODBEEGHESEET A RT74 v ki, A 7T 4 FEN TR LT LSTW
Y7 H—Of I END I ENS, AT U AR LTSRS,

(3) RaA—EVS=E

FEHIT, Aa—E U BB L EIA LE 2 —BRICBWT, AT — 7 RAH —lha a5
WD NEND D, BIEIL. T EBEOEE, 5 EIGERITEREERBRGRE ., T UH
ADORELFETHD, Aa—EU7EETIE, BENRFEVERBEMT Lz LT, 1§
WAPNEBI 2B L, £ TIIAT — 7 RNVF —OREHPAM A 22— 7 (Public Scoping)
AT O, PEFEDLEEIH LMD & P/ EMB 23, EIA BEZBESE R T 5,
EIA &AL B R L OFEMES TR D Wik, FEERHILTORER -7 EIA %
BEEES L OHTWA 2 —1 7 (Technical Scoping) ZWHFENi4 2 Z & NHE SN T
W5, EIA L E 2 —EETlE, ERF# (Public Consultation) #i@ LT, K77 b EIS
DAT—J RN —~DiH] - GEHK, MOFEFFEA~D T 4 — RNy 7 BT 5,

REMTORa—E L TRIIREO LY TH D,
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Ra—Err7E (12)

3
2

#EER

el

TEH]
I=E
L FReF

A E R

Pollution Control

1 Air Quality

o
1
O

T4 (DC): LHFF O, K AEOBREN HoN, KEDOWE ik
TRV BB & L ITRENZEEADND, —Hiifif TOLHET
F AN REDLENENE 2 DD,

HEMEH(DO): F3R I, PRV AD R AL,

2 Water Quality

DC: 3k THFIZHE A 1282 — BRI L D BN E 2 DND,
MW R TAHLSE | FIREAOL BRI L,
DO: &I, PEARDFAIRIT 21,

3 Wastes

DC: 3% TN DO LD REINLN, D EORRE TS
723, BET 0 ADF NS,
DO: K2 B AT L, AT ES AR,

4 Soil Contamination

LW, B SN TZIR K S DR AT\ (S 7T A DI TR
KA TIL, KERRIZERE T, SITERBRETH0),

5 Noise and Vibration

DC: THEHOEME, KUHEFHOBRE I HH, Bl & HEILRERZL
E2bND, — i TO THETTHERHA~ORESOLEMERE 2
biLs,

DO: FEER I, B E IREN O T AETIT R,

6 Subsidence

KDL A BT,

7 Odor

EJIT,

8 Sediment

DC: AT TA AN FEWTER D FHRE DR ESND, BRI R DOH S
ST CHY, IKEA~OFE T I, QTAFTOM)IBEEE OIS %<1%
ANRIIITEDS, 277113 200m i O & & RO ) 1 Bl L7225, TRIARINIZ
OV, HEE TR CHDD Lk L | B AR i CELFIENRHE
nTWa, )

DO: ~REEORAPITRN,

Natural Environment

9 Protected Areas

FFELZR 0, HE L —NIRb T A0 X 13, Taal Volcano Island
NPC#15km. RIZiIE#HE4 5Mt.Banahaw-San Cristobal NP T#736 km
BN TV,

10 Ecosystem

H AR R DD T C OB M THIIRY, /AT TA AN )| B
TOBRIO B IXRA~OEEIL, ERRRA~DOFEEN) 5 TN THD
EEZBNDN, EIATE T O K EIRA, BB a a2
BRI, BHERRT D, mdiE H (BOt) DR~ DR EIL, AERERA~DR
B3z, M7 LRI - SR IR~ D8 LT,

11 Hydrology

DC: IR T o THHI, —Riiih e Gl o5 0 0H5, 1272
U KRBT Tz,
DO: BEHIRFIIK RIS e KIETHEMII 2,

Topography and
Geology

DC: Q77— 7RO IR CI, FHi LFICERZ IO L EDRD
%o 7AVEAIMRL K E 20 T RIMLEREREITIET Tt 41
L AT T BGEI DR R DB H D DD,

DO: #E THETHY R L X RBHLONTHIL, P EEOT D
AROREITES R,
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#5 Ra—vU7EK 2R)

B0
Wk FE15H =& i Bz
fif i 1 HE
HH
DC: {i[J1 [ BEIErES C O BE P A i OB R L EL, £7-, BVS1E
13 Resettlement B- 1 D |57(1,200m? . GS3{EifT (5,900m?) 1475 RS £7- 134 LT (A5
Z 1ha) AV EE
. JHI, BEAFE R T IR SNA RICINZ BN 8 ~D 2N HHHI T
14 People in poverty Di{D ST T A A,
Ethnic Minorities and b |p DRI RRO B U, im0,
Indigenous Peoples
Local economies, such DC: THH oy @& ORMAMIILLAENS,
16 as employment and B+ i B+ |DO: st HE=4)" 7 BB OHIETEH 0 ARSI L AT AR HED RIA
livelihood Fhb
PATTAANTBAFERE 120, @ K TR~ O 2 (FrIC, SLEXH
Land use and utilization HIE S X [#] o Cabuyaot 12 HRFKISkM O X[ T, 15-304EFLE Ofstfin &
17 of local resources C- | D [AONDHEHIRVRERDOHERER)D PR DD, (AT —ar 0
BT, FdE B NG LI mdE B T R~ o
BUNERBGFIBRETS TS,
£ |18 Water usage D | D [AFEBEIZIDAFIMIZAR,
£ Existing social B | D DC: & K OV BRI COMDIEEY), DL —T )71, ZZil~D
9 infrastructure & services ROV THERNILE,
2 Social structure and Husk DRI B A 52 DT LB BES N,
W . .
= 20 local decision-making DiD
'g institutions
n e DO: W ARG Z52 T DM - SR, HANRL T TA L 3l 2 e 3 2
sneven dSUIONON T 1 b | B- |10, mBHIKITH B TR BRI, WAEDRIEAHT0 S A
enefits and damages DYEDD.
22 Local conflicts of interest| D | B- |LiC21&REROHH T, BRI TOLERDD,
. FEREEREL, TN TRAERIRVICR ESNAD T, SULEE~D
23 Heritage D! Dm0
24 Land 51D fml:%ﬂf /IR BVSATE T, GS3MEFTANE R M3 B ST 7
andscape DT, B a;g%fo@b\
25 Gender D'!D /1/5 RAEITE LN,
26 Children’s rights D | D [FHOEEREA~ORRIEEIEZ DR,
27 Infectious diseases bip DC: KR EF v 7 OREIIEESNR, 2070, N5 EE
such as HIV/AIDS DEBOTNRETRIAENR N,
DC: FIZ, FEkHS (1) II&U@W&L&%B)&W%HM DLTHOBRZ, 7
28 Working environment B- | B- %@ﬁéﬁ% (RHE L%, OBEE) | msERN LEORE ﬁé\ﬂ%ﬁ\
RETSNDUER DD,
DC: /"M T TA Bk THIZ L OISR A B~ D B R SN DB B
5,
o |29 Accident B- | A- |DO: #i FHEE O AIREMEIZIE R IRV, H AU kT 5281
2 BRI BRI K RYA 305, BATI :Lihif&“?ik%ﬁi
e} AL TR, KRFHE, ERFRIZORNOIR G, MRS BEE
20 Climate Change/ D | B DO: RAHADHIMIZEDH IR K B EA~ORBE R EDEESND
Global Warming DT, COBEHHIRIC 0D, [ (R |
A+/-: Significant positive/negative impact is expected.  B+/-: Positive/negative impact is expected to some extent.

C+/-: Extent of positive/negative impact is unknown. (A further examination is needed, and the impact could be clarified as the study
progresses) D: No impact is expected.
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(4) ERBEEE (RAP)
@ RtENE - FREBEOLEY

FHEAS - (ERBEEAZE L SELIFEEIVR—FR 2 ME, AT T4 (EERR) T
&V | Batangas TiN®D 2 7 FrOBERE CTh 5, BlIZAE UV s HHESG S L E 2 F3E o
VIR—F 2 MI, FOMBIHETHY ., Tay sV T AT —v a3y (BVS), N AT—
2 a v (GS) HNF e A—=F Y T AT —2 a3 (GMS)  A—F VY v T AT —3 3 (MS)
Th D,

@ BEZEEE - B/MET B -OICRF Sh-MPRREE

RA T T4 v (BRI 1T, EARMITHEIT AR OEREOM T 1.2m ITHEE SN D,
A1 OREETIRE & AR HEST 7 A 2 BRI Tk, & U IIHEME TUEIC L D iR 35,
Batangas PN OJIEEE: (2 7 PN 12472 - Tk, - S 0oBiRZ K/IMET 5720
AT Hm AR TR T L e LT,

2.10 ERAZ RiaHE
(1) ERMREREOBEE

FETEHEOFZENRAEDT- O, HEHRIEIRITRE SN D, FERFETITFEET
NG 2 FERICEFRAMNA T S AL, I NRIERE O B ERE SR E S5, Mg
EDOFRIERFOZ G EL [Operation and Effect Indicators Reference, 2nd Edition,
Established by JBIC, October 2002] Tid, F#t 7 ¥ —DOEMNRIEIENTRY L5
nTnas,

) 72 eI O 7= DI, EARIERITFE TER SN A 7 T OEMR A E
PR 52 & TE, FRUSNDOERDOEZE LB IZITIT WS DOREE L, E72,
T—H—INEDIODEGF R EZ DL, FEIROE=F IV T OHD=DIZEL D
IR 27 — 2 — 2R 2 HlI TRt SR Shic< w2 Linb, A T T A~
D O&M ZHE U CTHWPIZIESND T — X —NOEIEEARET HZ ENHEUIEE XD
N5, EoSEEE 2T, MY LB ONDEMAEHEX. RROHEY TH D,

%6 AEEOEADHREIEE
e F A FE R 1) FEAN
A
7T A 406 /17 Nm3/4F | HEE T 24FH
5 1 ] 0 /AR FHFETH 2EUN | BB OBE S EE S
I H A% I A 0 /AR WEFETH 2EUN | DT, WE S
5 bR 0 /AR TEFETH 2HELUN | 7 T4 OFF LR
5 Btk 0 IFf/AE RS TH 2ELUN | FE LRV,
B 100% WHTE T QELIN | GEERIFR/ AR R
x100)
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SRR

FIRT A R 72 B 406 57 Nm3/4F | FHETH 24FH ko 2% 0% % 48
ET D70, W&
DHRTEE LR D,

KRN A ZHEN LT 3 TR HET T 2 FUN

TR g

R B ORI I 0 [a]/4E FETTHR2HUN | MIESAL T T4 0D

EI Y NI G
TANTT ANy
JHEREN H DT
B~ DO ARE IR 1
FE LR,

~D T L—LE

(2) EHEMRDOERE

ME R FZE O FRTMERC I, AL %7 oMl o =912, EARIEED
ARSI 2 T, EHAZIROFBLRI 2 i TRET 5, AFETHRE SN D EMHER
IFIT, LT OmEY TH D,

T4 =B =N T T A DI REHEEZFE L LT, PNOC /N ¥R T L DR FHE
F~DOWIEDT- DD T 4 —H =TT (v (FIE - REEE) ORI ED BTSN
%o JEMREEREZ O OITERMICIIECTZ 223, BEKEORENHE LN L, KTy
=7 FUSDOERICHEISNLT W L PNOC LA DOA > 7 T 813 E B 2088 03 R
HEZ e D AREER RV b A E A EENSIRE L TRV ES RN B O
Al

TAHNF—t 7 Z—~OREEEVEL  REFEENRFOKE 720D | LNG OEAREDIZ, 7
A ==’ T T4 PUSMTH LNG BEfisg (521 A4V, CNG #lj[aif o 2 A %
VR) RTAREHEEHA~ORENEELLT 20 BESND, Fo, Hx OFHEFIC
BOWTEREHIN O RIRT A EZ 500 ELE X bID,

TEHUE LRI B D88 « KIRH A8 7T A v OIEE BBV, B
i P HER 21T O BRI Ok MEE I D b0 LIEE SN D,
CO2 HEH EDHI : LNG 52 AFLHLDO R & TRIRT A NRA T I 4 L OFERRIT TV Y
RN B RIRT ASD T F)L X — O L 700 5 D728 LAV CO2 HEH &
DI TA T wéhéoCozﬁm%mﬁ®%%@ﬂ%?%éﬁ\%&ﬁﬁ%mm&%mﬂﬁ
LT TREZEBIC RN RO T —Z — % UE L T, HIREDEIEZTH Z & IXR %
PES 7o, EMERZIEE LTIV HES Z R EB 2 6D,

R COER

211 BERIR - BEERE

TR —EBEOYFT 2RI DI H T > THOERE L QBB L, LIFIZoNT
BMETREZLEMR LI, S0 XX —HSEBIEICHERNT 5 2 & CHHERREO
RIS Z TR 2 2 ERRETH Y | ZOTDITITAERPT LD RKN A EHEA~DORE
ERENT D 2 ENRAIRIEE NS ZETh B,
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T RILF —HIBEDOWETIZ Y 7= - T, uT’ﬁd<*&%@%ﬁé
HGETIE, BENT XL —EHONET V2 N> D THH L, TR F—E
®&$7/1/5i%T@SOLwaﬁﬁﬁé;k%%mbfwéo
T) TRV X— RO el
A) B 7 = RV X —FEERE A = X LD FEB
) FEGEATRE/R T R = AT A DL
ETIC Y T2 TUEE A DH AEEELE ARDO T A FHEELZBRT S, 2 DOHEELS
BT HI LT 74V OBESGICERE DD, BAROT AEEITRAL TEY
ZOEITAFEPHIC DV AfENTH D, — T, A ORI AEFEITEAHT L, A
DOffE Y — A L L TIENEGIROFIA & MADOR G EZRAT DL ZANT7 4V EIC
RLELL TV,
AEIEIZS e TR, 74 VBV DORRITAFHKL, WAEXDOL X2l —F—ThdT
FVF—E OHERIZE B 5 2 5B OFERC, Bz +05ET 52 L,
TRAX—BIBEOUETZRET HITY - > T, BETRIMEER 2 FRICHR LT,
EEEOBEIEFIELHFED 5 WVITERBUTHOWTIE, SBER SN F 27027 TR
DTEHAEMICHE L, ZOMREED 7 4 UL ORMA IR LA, K3+ xTh
ol

3 ’E

BLHRNRAL T4 o DREM

Batman 1 /31 77 A L b— b O BIRGEM, MBS, [REEMILTEEE OFTE,
DOHLR, FRERNER E BARDOBRSE ﬁ%‘:*ﬁu LTW5, RO THIERIENZL AFEL, ﬂﬁ
BOBBITHIZS B INTWDAICFIZHEH L, AT SN ERN 215132 &
ZiET Do

HENE X2, BET AN T T4 %, HERFO MRS IR LT RE
fliL. ZRITFHFA L TOHADTHAVETA L TUIWIT R, 22T, FTien ki
MDY 7RIFEAELZ EDT,

SA Level 2 & SA Level 3 /% SA Levell (2 < b _HEEHEE U X 7 MA@ IED, A O EEH

THdH 5D, Batman 1 TITHAKEUE L APl FEMEEZIM LS DOE T EELHELET 5, Safety
Assessment Level (SA Level) 1~3 O E k2 RIXIZ ™,

Z R
A
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Sa Level3

I TSR
< W 8 B ol

Sa| Level 2

CEERIT SR
C o o8l BR o

Sa Levell

COR®aTSER
C oF 8 B o

1 2 3 4

Location Class

HIT  FAERIERR
Xl 3 Safety Assessment Level (SA Level) DEEHE

FAEMIT Batman 1 [CHEHT 5514 7T 4 L OREMABET A2 DO EHEIL, Tty
’ETHIE-T=,

RE1 LNL2HMEBEEBLLERAEES M VICT I,

HANATSA oDHREFTIE, BLREMNIDETHD. BEHRAEEMERE
EEHE, HMEBICHT S 2 REOMERHREHET, —RUGHEETHLI LI
HEBEEFFEICEROMMERTHS LA 2 HEFRHIIH LT ARSI T340
MEMEZERT D EZEAREL TS,

A ZK (S DLV TR, BRI CREFERMBO RN ERAARBICESLDONE
EINTWb, ChoZXRREETIEBatman 1 ISERATHALELTLNS,

RE2 EWBOFEEITHITUTOAABEDOEVIUTIZETES4 V1 TOME,
W EAERICOWTIE, JISEELGERARDEHREERT 5,

AR TZADEHTIR, BLREMNBETHY ., FITNA TS5/ VI8
MELANIILOERNFREIN ST, AR TS VL YBIMEHEEE
BRLTWETAEGE AL,

FAEICEWTIE, HEHBIZOWTIEEERD/ A THHEBARADBEMAEEE
RIS ELELTLS,
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T) TA 8 T DR

TEWTB OB N VBB T A L FOHRE, FERBR LT 2 TR L
TV 5 JGA EEHED A AR O A T O H EHESE T 5,
1) wHOHER

TGI8 DR N MBSO HER OAARIL, APT FEHEIZ < & ~FFAMEA LWV H
Ao JIS FHEDTHEH & HELE T 5,

Batman 1 Ti&., MERAEME, NOBEE, HBIER Z2EE2TI7A4 031 TOME
HEE & BLHUE RS O Gk L HEZ B 7, Batman 1 231 75 4 L DRAMEIT KX I8 %

KIFT EE 2 o 55N E & i b e gz A 0 IZ 5 ANSI / ASME 7 7 &
nhr—yarEBE L ETEDT Y 7ThEAERE (SA Level) % Batman 1 FFEi/L—
MRV B TNZUT AL THERS S 4L TV DRI bfE s & 15T & &b T IR T,

- SA Level 1: @ndiERIRWV KL, WRILERT Y 72558 870 <0 N AR EDMER H,

- SA Level 2: Batangas i[X3#, Cabuyao miftiisk, #iR{LfEHR=Y 7RHH . NOEE
D3 VO,

- SA Level 3: Sucat #ili, #IRILfERRT= Y 7O B 0 . N FUEE 23 5 O HIE,

AARTANA T T4 OBENPENDIL, HATAWHS (JGA) O@EE N A EFMHEZRG
h%%%&btﬁﬂ%ﬁmbfwétwfké AART Ate (JGA) O & S E R
#hﬂ \A4774/@% EREORETE, #0IRLER (%) (x4 5 M8 % EfRd
L7, HE OEMRORBRZITVHIE ﬁ@ﬁ@@?&% FLTWDBEED, XA TF
4/®@E%¢ ITIRERE CTH D, bz Lnn, MET Y 7 R OHH# LA ARY A
e (JGA) (RO ME 2T 5 Z L 2% T D,
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HIAT - FRAEEERR
X 4 Batmanl TV 7 B A%
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3.2 LNG ZIFANhE—=FIL
Batmanl D RKIKIT AKX, Tabangao (23817 % FSRU 226 OfiiG ZRiifE L 95 2 &
ET 5, 2, FROFE, ZEMBO S5, Batangas = U 7 O PE D EFFE 72 vk
Kﬁf%PNMH%B@i%%FSﬂH%@%%a@\%%ﬁx%fﬂﬂ%%kbfwﬁ%
AT A RHMITH 5,

3.3 XRAA#EY—RICHT HRE

Batmanl IZfl5G T 2 RIAT A%, EZHFF-> T 0%, HERKRAV M ThDH, i
KT ORI & LT, OMESIC Batmanl &F%58 T & RIFFIC KR AN TE 5 Y —
A THDH I EQEEMMATE 2FHZ B A THRTE LY —AThHDH I LOFFRH
WY, B LT TSNS THA I VY —ATHHZ LD 3 DDRA » M EM
L7z, TR, L @%iii7=7. Batangas ® FSRU m 6 D KIKT AR 2 IR L 7=,

@& 7T 7212, W< DD =3/ F — G2V FORAYIC Batmanl (27 7 A LT
I TEDL LI LTND,

Fio, RV i PNOC »MrHT 2% PNOC-ESB (2 LNG ] Atk 2 &% L
Batmanl (2881, LEMAR & RRT AMEDEK D 7 SHEHZEH—RTH D,

L EZRIHRIC, ﬁaﬂﬁ“(“ Z.Batmanl ® _EFIE Y 5 5% Tabangao & L7-, Batmanl
DAT— 3 LRI, MO HR K — YRS T A A & Batman 126 L2\
A ZIFANLND S RVERY ST TG

34 HRNRAL T4 VEENBILZBRICEAT SRS
(1) EHEOER

HAINRA T T4 CHFEERFNZ OO TL, BUT TR 1L F—E D Circular(E5) 03 H 572
T, TANRAL T T A HERZ T 3—F DIEHEEIX 0% ST D EIEE 270,
T2, 74 ) BB AEEREAET)I B 5871, DOE Circular No.2002-08-005 D 1
ARNERHRICRD EEZDND, ZOFRETIIANA T T A4 O, #HET ISO (2%
W DEINTWD, FRZ, AT T4 URFHIISO 13623 12169 D 7> Thk V| &
BEZ DMIZHOWTIE T 4 U BV OO ENIEICHE D &> T b,

ST, HEORKRT AERIZEAT 285 Tl ISO 13623 £7213. DOEﬁE@é%
OEEEL L CEHAT2ENS I TS, B AXTi#lizX o, #EETH
D72, BARD T AMERN 2 LEZREFTIITEH T2 2 &L 2 H#ERE T 5,

AEClxe—prarP iy o b EEmr EREER, ARIOFHE T, EETECHR
BIC XA HBER L FREINLGT Y 70, AOBENEWSITICIX, HARD T AMERA
ZMATLHHEHELTEY., 74 U ESENTOREEENRRD HiLd,

(2) Hifli - REBEFICRIAEBZEDRE

HENZHBWT, HANRL T T4 o OFGEr, HiER LOEREZETT L2700l A7
74V&W%ﬁ@%ﬁﬁﬁ%f%éoumﬂFI$Jk£UFﬁﬁ£ﬁjﬁ_%¢éﬁﬁ
2B - RET HLENDH D, Batmanl BT 7 ¢ U U EYIOEH A ATER & 72 5 K
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CD Cost of Debt B A~

CE Cost of Equity =2 A b

CEO Chief Executive Officer R BT

CITES Convention on International Trade in FEWE D I D & 2 BF EEEN D

Endangered Species of Wild Fauna and Flora  [fED[EFEES 12 B3 5 5540

CMVR Compliance Monitoring and Validation Report [E5FE =% U > 7} V%4 PEREFR
WwEE

CNC Certificate of Non-Coverage L YR E

CNG Compressed Natural Gas [ RIR AT A

COA Commission on Audit SR AR

COO Chief Operation Officer AT ETE

DENR Department of Environment and Natural BREE R IREIRAE

Resources
DEPO Deposit Metal WA )R
DNV Det Norske Veritas IV = — ik
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DIN Delltsches Institut fur Normung KA Bk

DOE Department of Energy TRLF—H

DOF Department of Finance M4

DRR Disaster Risk Reduction BB

DPWH Department of Public Works and Highways NI IEE R

ECA Environmentally Critical Area BR 7B B RE S 5 il

ECC Environmental Compliance certificate REEa T T4 7 v AGEE

ECP Environmentally Critical Project BERRBREEENEE SN D FE

EGIG European Gas Pipeline Incident Data Group RN T A« A T T4 RhT —
B T—F

EIRR Economic Internal Rate of Return TR RIS 3

EIS Environmental Impact Statement PRI R BRI

EMB Environmental Management Bureau RS

EMP Environmental Management Plan R B G

EO Executive Order KRB

EPC Engineering, Procurement and Construction R - A - R

EPIRA Electric Power Industry Reform. Act S EESCEE

ERA Energy Reform Agenda TRV —WHET Vo H

ERB Energy Regulatory Board T )L F — B R

ERC Energy Regulatory Commission TR NX—RHEES

EVP Executive Vice President RREI R

FEM Finite Element Method ﬁ R 2R VE

FEP/PE Perfluorinated etylene-propylene/polyethylene v FRREME R AR Y = F L

FERC US Federal Energy Regulatory Commission iié EERT L X —HEEES

FIRR Financial Internal Rate of Return FA TS PN BRI A

FPIP First Philippine Industrial Park Ty—A KT 4 ) TEMM

FSRU Floating Storage and Regasification Unit PRI T A AR

GCG Governance Commission for Government Ef - EHErET AN AHES

Owned or Controlled Corporations

GDP Gross Domestic Product [E AR AE PE

GS Governor Station HNFAT— 3

GMS Governor Metering Station HNFA—=B Y o TAT—a

HDD Horizontal Directional Drilling VIR HEE Tk

HUDCC  |[Housing and Urban Development Coordinating |3 E#}T7BH R L aF i

Council
HMI Human Machine Interface ta—~vrvi A E—T z—

A
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ICC Investment Coordination Committee BEEEEH=ES

ICCs Indigenous Cultural Communities S RSk R

IFC International Finance Corporation N /N A

IFD Incomplete Fusion Due to Cold Lap SN

IFRS International Financial Reporting Standards SRS T S L v

IGE The Institution of Gas Engineers e [E T A AT =

P Incomplete Penetration & T IARA 2

[PAP Indigenous Peoples Action Plan ERERET 7 a7 T w

IPRA Indigenous People's Rights Act SelE R OMER L

IROW Infrastructure Right-of-Way AT TANT T ¥ —IHE A
FiE~=aT )V

ISO International Organization for Standardization BRAE VAL R AT

JBIC Japan Bank for International Cooperation B T ER1T

JICA Japan International Cooperation Agency B 1h TR A

JIS Japanese Industrial Standards H AR TR

JGA Japan Gas Association H AT A e

1A% Joint Venture YaAfy hR_RoFyp—

KBA Key Biodiversity Area B SRR LB

LAPRAP  |Land Acquisition Plan and Resettlement Action |FH #1 5 & OVME BB HAEHE]

Plan

LCS Low Carbon Scenario Ny &

LGU Local Government Unit HJ7 BVEIR

LIA Laguna Industrial Area Z 7 T

LNG Liquefied Natural Gas WAL RIR T A

LPG Liquefied Petroleum Gas AL AT T A

LTC Lima Technology Center V=Trr7may—kr 4—

LRES Local Retail Electricity Supplier 17/ N5E B G

LOS levels of service — Ak

MAR Maximum Allowable Revenue B RFFARIUA

MAP Maximum Allowable Price e REFA ATk

MC Memorandum Circular RERE

MMB Million barrels EDPaY 2%

MMDA Metropolitan Manila Development Authority — |= = 7 14 & HUZE B 56 3 51 i

(MMDA)

MMO Mixed Metal Oxide AR

MMT Multi-partite Monitoring Team FT=X Y TTF— A

MPa Mega Paskal A TTISA T v
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MS Metering Station A—=B YT AT — 3

MTU Master Terminal Unit T B A A A AR 2 1

MSS Manufacturers Standardization Society of the |77 A U L7 « JEFEEUE(L I
Valve and Fittings Industry, Inc.

NACE National Association of Corrosion Engineers |2 KB B H TS &

NCR National Capital Region ~ =7 G

NDI Nondestructive Inspection IR A

NEA National Electrification Administration ExRET

NECA Non-Environmentally Critical Area BRETHIIC R X 70 502800 7o\ itk

NECP Non-Environmentally Critical Project BREEHIC R E 7 B O I W3

NEDA National Economic Development Authority [ Z AR B IT

NGO Non-Governmental Organizations FEBURF A

NGVPPT  |Natural Gas Vehicle Program for Public ANIAZ I RIR T A Hilfi 7 v 75
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NHA National Housing Authority EFEET

NPC National Power Corporation 7 4 Ve BN

NPV Net Present Value F B AT

NSCP National Structural Code of the Philippines 7 4 VB L

NTC National Transmission Corp [EE B AT

0&M Operation and Maintenance R - HERFE P

ODA Official Development Assistance BT BHZE B2 1)

PMO Project Management Office HEEH T

PAP People affected by the Project A ZEHES

PAUs Project Affected Units R T D FENR M

PAWB Protected Areas and Wildlife Bureau PRAE U ET L AW JR)

PD Presidential Decree KBRS

PDP Power Development Plan TR B FE R

PECR Philippine Energy Contracting Round 74 VIR AT 7R

PEISS Environmental Impact Statement System 7 4 U B BREE R S )

PEMC Philippine Electricity Market Corp 7 4 U BTSN

PEP Philippine Energy Plan 7 4 U =R —EHE

PEZA Philippine Economic Zone Authority 7 4 BT

PIS Performance Incentive Scheme YA BT 4 T AF— L

PHIVOLCS |Philippine Institute of Volcanology and 7 4 U B KL R SEAT
Seismology

PHMSA Pipeline & Hazardous Materials Safety A EWE LR

Administration
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PBR Performance Based Regulation INT o  AR—RREH

PM Particulate Matter (ASSY VN 7/NEY

PMD Project Management Department HEE BT

PNOC Philippine National Oil Company 7 4 VB EE A WA
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PNOC-DMC|PNOC Development and Management PNOC BR¥& & Bt
Corporation

PNOC-EC |Philippine National Oil Company Exploration |7 ¢ U ¥ > {1 JHEEA AL
Corporation
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PNOC-RC [PNOC Renewables Corporation PNOC 34 AIRE = R /L F — At

PNOC-STC |[PNOC Shipping and Transport Corporation PNOC ik At

PSC Power Supply Contracts CEWALES SESS

PSALM Power Sector Assets & Liabilities Management |75 /1[I FE - AES BLALE
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PPP Public-Private Partnership B R

RAP Resettlement Action Plan R AR

RIC Resettlement Implementation Committee BRI L B

RMD Revenue Management Division N 2ok A B

ROA Return on Asset TR PRI 25 2R

ROE Return on Equity H OB AFIZE =R

ROR Rate of Return L— h_— U2

ROW Right of Way HITHE

RT Radiographic Testing TG Rz R

RTU Remote Terminal Unit i B A LE 1

SA Safety Assessment A REA
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SIS Standardiseringskomissionen i Sverige AT = —T UHE S
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Estate Management E
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WTP Willing to Pay R
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58 B Bz -
RIRITA | scf . standard cubic feet (FEYENZYE 7 ¢ — 1) 1 scf=0.0268 Nm®
ton : tonnes( ) 1,000 tonnes = 48,700 cuf
= 51,750 million Btu = 0.05458
PJ
Btu : British thermal unit (JZZEA &) 1 Btu = 1,055.056 joules
PJ . petajoule(-<% ¥ = —/L) 1 PJ=23.9 toe
toe . tonne oil equivalent (iM% k> ) 1 toe =41.8 GJ
BCF : billion cubic feet(HENLF 7 1 — 1)
MMsct/d

million standard cubic feet per day
(E SR 7 — N/ H)
million standard cubic feet per hour
(EAEHESL T 7 ¢ — /)
normal cubic meter

(/) V<IN A — R L)
MMNm’h : Million Normal cubic per hour
(B /) NV~ IVSLTT A — R v,/ BE)

MMsct/h

Nm’®

PEHE ft . feet (74— 1) 1 feet = 12 inch = 0.303 meter

M : meter (A— kL) 1 meter = 100 cm = 0.001 km
[k m’ : square meters (-5 A — KL) 1.0m*1.0m

km’ . square kilometers (7% @ A— kL) 1.0 km* 1.0 km

Ha . hectare ("7 X —)L) 1 ha = 10,000 m

acre . acre (m—7W—) 1 acre = 4,046.86 m’
i JPY : Japanese Yen (HAH)

USD : United States Dollars (K R/L) USD =JPY 103.9

USD = PHP 44.9
PHP . Philippines Pesos (7 ¢ U £" LX) PHP = JPY 2.31

(Fuevxzs hax MNEE
2013 4 1 A KR

=W kV . kilo volts (3= 7R/L )
kW : kilowatts (27 v |) 1 kW =1,000 W
MW : megawatts (AT > ) 1 MW = 1,000 kW
Wh : watt-hours (7 v KEF)
kWh . kilo watt-hours (¥ 127 M) 1 kWh = 1,000 Wh
MWh : mega watt-hours (A 7V > KIf) 1 MWh = 1,000 kWh
GWh . giga watt-hours (¥ 'V » MIK§) 1 GWh = 1,000 MWh
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=
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I .Introduction
1.Background
2.0bjective of the Survey
3.Scope of the Survey

4.Executive Summary of the Preparatory Survey ( [ ~1V)

II.Natural Gas Master Plan

1.Review the results of the previous studies regarding Natural Gas Planning for the efficient

implementation of the Projects

Points of consideration include:

(1) Review the current demand supply and forecast for Energy and Natural Gas, analyzing
macro-economic merits and demerits on the proposed scenarios, including the examination on
the Natural Gas upstream and downstream (retail) price for the good of the Government and
the Consumers

(2) Review current rules and regulations of the Philippines regarding Energy, Natural Gas, and
PPP

(3) Collect updates on new alternative technologies developments

(4) Collect updates on new Natural Gas application technologies and practices around the World,
including the technical aspects (modified Japanese model/technical solution applicable to
Philippine context)

(5) Others, if any

2. Proposal for further modification of the previous studies regarding Natural Gas Planning for the

efficient implementation of the Projects
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Points of consideration include:

(1) Propose update on the demand supply analysis and forecast for Energy and Natural Gas,
concluding on the most feasible scenario, taking into consideration merits and demerits for the
Government and the Consumers

(2) Propose change of current rules and regulations of the Philippines regarding Energy, Natural
Gas, and PPP, for the smooth implementation of the Projects (e.g. Technical and Safety
standards for the hazardous material handler, Business Regulation : Entry Regulation, Pricing
and Fee Collection System, and Service Standards ...etc), HSSE (Health, Safety, Security, and
Environment) Program, etc)

(3) Propose utilization of new alternative technologies to be considered in the Project design

(4) Propose utilization of new Natural Gas application technologies to be considered in the
Philippines

(5) Others, if any

Il .Feasibility Study of Natural Gas Construction Project (Batman1)
1. Introduction

- Background

- Objective of the Project

- Necessity of the Project

- Rationale of the Project (timing, scale, concessional loan)

2. Energy Sector Overview, including Natural Gas

3. Socio Economic Condition of the Project Area
- of the Philippines, of the Luzon Area, of the Batangas, Cavite, Laguna, Metro Manila Area

4. Demand and Supply Analysis
*Note: The Section of the Survey will be included in IINatural Gas Master Plan: however,it is
mentioned here for the purpose of making the FIS an independently complete document.

- Current Demand and Supply

- Future prospect of Demand and Supply

- Energy Mix Policy and Import Policy of LNG

5. Basic Design
- Engineering Survey (e.g. Oceanographic, Foundation, Land Use, ROW, underground facilities
data)
- Design Standard
- Gas Pipeline Design

6. Project Cost Estimate
- Civil Work Cost
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- Engineering Service Cost

- ROW Acquisition Cost

- Administrative Cost

- O&M Cost

- Project Cost (Price Escalation Rate, Contingency Rate)

- Comparison of Project Cost with STEP Loan Application

7. Economic and Financial Analysis

- Economic Evaluation

- Financial Evaluation

- Sensitivity Analysis

- Risk Allocation Matrix

- Risk Mitigation Measures

- Conclusion on the PPP Scheme
Consider several Options of PPP Schemes and analysis on the financial outcomes (Project Financial
IRR, Project Financial IRR for the private, Equity IRR for the private ...etc.) of each Option, taking

into consideration the appropriate share of cost and risks between the public and private.

8. Environmental and Social Consideration
*Note: This portion includes the environmental and social study, under "JICA’s Guideline
for Environmental and Social Consideration (2010)".
- Alternative Plan Consideration (alternative site, route, size, etc to mitigate the impact on
environmental and social issues)
- Assist ROW acquisition
- Assist Conduct of Stakeholder Meeting
- Draft EIS
- Draft RAP
- Draft EMP

9. Project Implementation Plan
- Project Implementation Scheme
(Including capacity of the Implementing Agencies, such as DOE, PNOC and other related
agencies)
- Project Implementation Schedule
- Procurement Plan

- Financial Plan (Project Cost/ year and available fund/ year)

10. Operation and Effect Indicators
- Selection of Operation and Effect Indicators
- Survey on current base statistics

- Prediction of the selected Operation and Effect Indicators

1-7




- C02 emission reduction effect expected to be brought by the proposed
Projects

11. Conclusion and proposal of next step forward
- Summary of F/S

- Assistance in drafting documents needed for NEDA-ICC approval
- Task list and schedule for the stakeholders

VI Feasibility Study of LNG Receiving Terminal Project
1.~11. Same as above III

V Feasibility Study of Natural Gas Fired Power Plant Project

1.7 FABERTOa1—N0

PEA TV 2 — VI TIRT@Y TH 5,
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Vi DUl vey wunivuuie

Japanese FY 2013 Japanese FY 2014
CY 2013 CY 2014
11 a 5 6
Field Survey
Data Collection
Intervi
Demand and nlerviews
1 Supply Demand-Supply Balance
Analysis
Documentation il PN - <

Initial Field Assessment

Filed Survey & road authority
permission

Basic Design

2 | Eng. Design Seismic Analysis

Study of instalation method
LNG Planning
Preparation of Design

Documents
Documentation Py b —] i -
Data Colletion
3 | Cost Estimate Cost Estimation
Documentation i i—p -

Interviews & Data Collection

Cashflow Analysis (incl.

4 Econ & Fin scenario)
Analysis NEDA Documentation

Study on Project Indicator
Documentation g Prm—— i
Data Collection & Report
Review
Field Survey

5 Env & Social Information Analysis

Considerations

Preparation of EIA

Advisory Committee & Public
Hearing

Documentation " o d D mmaa -
Interviews & Data Collection

Study on Project Scheme &
Schedule

Proj
6 | Implementation |Legal & Economics Analysis
Planning NEDA Documentation &
Instituional Setup
Documentation i it s —_——

Reference Survey & Interviews
Study on Framework

el & Decelopment
7 || Reepiktery Study on Capacity
Framework
Development
Documentation i - i
8 Project Coordination w/ PPP Advisor
Preparation PNOC Board Decision
Deliverables EEE IC/R EEE /R EE DFR1 EEE DFR2 EEE FR
i i

X 1.7-1 HAERTZ TV 2—v
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2. Batmanl 7O x4 FMEREE

21 FAEHE

211 AESAER

PEIEEO A R—F 2 bR I TS, T728bb () FETH. (i) = Y=
TV T TYHA L ([il) 2 A RFE, (iv) PPP FER X — A/FE (v) 5 - MBS, (vi)
BRBEAEAEE, (vil) BIE - B3 TH D, FAEOEANR 7o A2 FRIZE L DD, it
B DH A7 LT T u—FZOoNTIEE % DENC TR LTV 5,

X 2.1-1 ESoEX

Fo, WRTH, Yav=7 ba XA NREHEZEOTERE - MBI OEEXE7 e —i3, &
IRt &80 THD,
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X 2.1-2 RBE - - MBEOWOEETo—

212 Ay r-Ra—7
uyxl FOFEHFIIKIRT ERLY TH D,

BESRLTSM4Y
Batangas % A5 1 b —  SLEX =i # Cabuyao HiH

FEHRAGEINL TS5
(i) Lima T3 HAERGL— k
(STAR E#IE # Malvar {H 1 fF3T—Lima T.3£[H] H1)
(ii) Calamba == « ¥ — fitf5/L— |
(STAR E#E # Santo Tomas H O ffiE-7 7 — Ak « 7 ¢ U B« T M)
(iii) Laguna T.2&HI#ifit#E L — K
(STAR E#E # Cabuyao Hi 11 fir—Laguna T.2ER Hi)

% D itk iR

Tyl e oN)NVT e AT =gy, HNRF— e AT =g A—=EZ VLT e AT
— g SFEn

2-2



X213 Ful=zy hRa—F

AR A =2 —7 1%, Batangas 75 Sucat £ TOXRZXG L L TWAHN, HEDRER,
HFH¥EAa—7 L LT3 Batangas 7> 5 Cabuyao ¥ COXH]ZEE L T\ 5,

A7Vl NO—REIZONTIRD L HIZEHTE 5, T72bbh,

@) ING #—3J /L (ZAKEH) - BEOREHNEEF L RLH5E. FXRE
%ﬁﬂ%ﬁ?%yﬁﬁ<&%ﬁx@&m%xié_kﬂﬂ%o%ofﬂ47
TA ORI DD LT HNAETH D,

(i) HAUTFIq00: TARBFEE LTO LNG ¥ — I FARFEE LR
WERNE L7220, 2O XD BRERNDIE, BIYIEIARREE VR D,

(i) EREEEZR . AT ITAUPRRTNETAOMGEZZT 5 2 LN TE 0,
e TIRAKFBEFIZE > TRA T T4 VIV ERAR72HEHZTH D,
BB, RERER X, BEORRLT, AT T4 VIR LEMMETO

Mex RERENMEE SN D,
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22 MM TSAVIL— FOBREHE

Z ZTClX., Batman 1 /XA 7T A L — NTin > 7 fEI8 D PAGASA (The Philippine

Atmospheric, Geophysical and Astronomical Services Admlnlstratlon) DIFRICFE SN E 2
011 45 & 2012 ) D —fk )72 XG4+ & PHIVOLCS (Philippine Institute of Volcanology
and Seismology) DIFHRICEEDN T HIBVFHIRFHEIZ DWW TIE 5, [ERIMFITOWTIL, ~
AT T A THEFE R OFERME A, TIEREORTIZET D,
B FHIRFE ORE TIX, FRCRIET AL T T4 0 OREMITHE L 5 2 5 15W 8 OAF
TERHARACIE DAFAE, WAL MR DERL DB Z IR, XA 7T A OREREREE,
BB ORRGHIE T2 2L & Lic, ZORRIT. 1241 AT T A L ORARFRER 12
LTV 5

221 SRREH
(1 |&

M EE L TR 28T 5 35CTH Y, 20CLL F £ 36CUL LIZ S HTH D, Ik
HEWRFHIZ4 HOFE 265 HOEIWETTH Y | HiRmXIRIZ36'CLL RICET 5,
ROBEOEHNT 12 A2 2 AETheE . ARIERIRIZ 20°CLL T &2 D, TR O H -
BIRIROEALZ R T,

(k- ARSI R#R - s Ui

X 2.2-1 R0 B EHRIE



(2 BOH, BOAY
TIZ 2012 FEI2BITHHOHE BDOANY K4 2 5-9,

X 2.2-2 2012 4EIZBIFAHDOH, IEF. HOAD

(3) mEE

R 2 U CHANEEIT 61%0°5 98% TH Y . I 80%LL ETH 5,

720 4 AR bR L, 8 ATk b ZIE T 98% ICiET S, FRITEM O B FEHEE D
ALz R7,

(F6h © AR MR 4 B OSERRARAR cHE )
X 2.2-3 4Efo B ESEELE



4) kEm
R OMERIZT AEICR B < TT1%DMER TR Z 5, [ERNOMHRIT 4 AEICR L7 <,
16%DWERTH D, FRIZ 1 HDOH DRSS DR OMEROH) 2 ~7,

2.2-4 HDHERRICBITEEROBEROH]

(5) EE
FEfzm LT, EEEX 18mph (miles per hour) (HEE D> 5/ LIRVVE)  F CC 39mph(58 &)
U BRIEATH D, FTRICH Y G mdEE & B8 2R,

2.2-5 MO HYEEE  (mph: miles per hour)

2-6



222 Mg - hE

(1) \ERTFFHOMEMNT

T4 VEVEERIX. 74 VAR L2 — T VT RERIC TG, KRRV
N OHIIT, SRS ES), HEEEI R OVKITEE NS R 7 ¢ U B U ABRICET D,
7 4 U B UEOBE L HERHRA XK 2.2-6 IR, S 5T, Batmanl FHEL— FTEE ALK
LT 2.2-7 127”7,

AT T A @ T EMITIZLL N D 5 DOMEIER R & 5,
Valley H1&>% : Manila i #8FE & /XA 77T A L 1@ T & H 2 38 2 15 W E &,
Infanta W7 & : Quezon DIFFMREILEDET7 A U EVHIED 1B A2 |k,
Lubang W7/& : Batangas & Mindoro []DOWHKIZH D 7 « U B Wil D EE 575,
Aglubarg River W& : Mindoro HrJ& D438, 1994 4 M7.1 /b nHUE O EEWE,
Manila ### : PHIVOLCS I3 M8.4 Z#48/E, 142 400 4E[EE TV R0

J([JJ?EE@J}: L Ci%, Taal AR JZALE 95 Taal KILUA S 5, Taal i#li% Manila Fd 5% 70
\ALE T2 BT ZW OKEEES 5.0m, HifE 234.2k nd, FEIKEE 100m, FIE 172m)
T%@\74)t/lfﬁ%%wﬁkéhéoﬂ¢%%ui\%kMT%6hmkm(ﬁ
26 DOE 295m) 23d Y, RGN (R T—FEW) DXL EFREL D, Taal KL
(ZIXERE 2km DK ARNIZHWNH Y . ZEILVT THEEZ 2T, ZHOEK ARSI
THRY, 1572405 30 BILL EOMKBFEER I N TN D, FRERICFE 2D e b IREEN 720 K
1911 -1 A 30 BT & 72k T, RX—2H— ([KIRO X LREEIE) 54T, 1,307 A
HOEHEZ L7, Bl O KIZ 1965429 A 28 Hov5 9 A 30 HIZH T T & 72ME K T,

O THRN—AF—URFAEL 190 NI 2 H LTz,
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http://ja.wikipedia.org/wiki/%E7%81%AB%E5%8F%A3
http://ja.wikipedia.org/wiki/%E3%82%AB%E3%83%AB%E3%83%87%E3%83%A9
http://ja.wikipedia.org/wiki/%E5%99%B4%E6%B0%97%E5%8F%A3
http://ja.wikipedia.org/wiki/1572%E5%B9%B4
http://ja.wikipedia.org/wiki/1911%E5%B9%B4
http://ja.wikipedia.org/wiki/1911%E5%B9%B4
http://ja.wikipedia.org/wiki/1965%E5%B9%B4
http://ja.wikipedia.org/wiki/1965%E5%B9%B4
http://ja.wikipedia.org/wiki/9%E6%9C%8830%E6%97%A5

Source : Active Faults Map, PHIVOLCS

X 2.2-6 74V EOERELEBEONER
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Source : Active Faults Map, PHIVOLCS

2.2-7 150km B2 3 5 FEENE & Batman 1

W

HEL— b

k=

29



(2) HBZEHEE
@i
Batman 1 FFEHUSIZ 1T SR EES) & KILTEB) CIERL S 4172 Laguna il & Taal {238 5,

Taal IF B2 > T Macolod U382, # — /WO H & 7 7 — O IZIE Makiling
(i & Malepunyo [LI23d8 %, /XA 7T A @i FEHIX, PED Macolod 111 & D Makiling
(LI - Malepunyo [LHD[# T, Taal ORI EEDH, S HIT, ™A 7T A IEEBIL, Laguna
WPEH RO OBEHROMIEE 285, /1 774 g PEMOILERIL, Valley WiE
DOWrfEE & Laguna ICERE NP/ N E AR S TV D, 2 OFEFOBEIL, Sucat
THFm A— FLLIT, Calamba it < THmIZIL - TV D,

QERERF
1/100 5D 7 4 U B EHEK (Bureau of Mines,1963) O 1/5 7B X L, %4
FHIBOHEIL S 2O =y MIHIT b5, MEXK E B EFEREZ TR ETRIDRT,
PRA T T A @B T ERO IS 1T, Taal BEPREO AR TH D, —FH. ZOLEITEL
H-HEFEW) O 3 Al 38 > TN D,
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Source: Geological map, 1* edition, 1963, BUREAU OF MINES, PHILIPPINES
2.2-8 HEX(1963) & Batmanl ZHE/L— b



Source: Geological map, 2™ edition, 1994, MINES AND GEOSCIENCES BUREAU, PHILIPPINES
2.2-9 HEX(1994) & Batman 1 FHE/L— b
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#22-1 HWERBFER

hEE | HEFELR | =48 FE1A | aXiid

HESE

i HEEY EVDHTKE TSI NED R a4

Guadalupe .8 T TTRR(BFLER)ELTH |Guadalupe B DDiliman &R 5 ML D42—)L

@DelimZn:“;Jﬂi( Wi — ONBEWNBIERIKEELYEN [BEIRAEX. West Valley Fault® 78D Tagaytay

L T g |RUCHEBEBE-DLMEDD [RideDFIZHD.

T eaaalle 752N E (2 —/7 ) & 1 Batangas—Lagunattiigi 0/ S T542 L—h

DEEEL. TDIFEAEIZHTR.

PIE=

o mky  |SEEREVLRWRROK ook o Teakl
@5— )LD Tagaytay Ridgeili<d N

Ak LR FURE L LR K D7D LURRT IR LTS

Ll g =507 #5107 1 - X Aa1E.
o R (TOLRN BARKLAND | @ 5y i £5— 1L #F DMakiing L&
T ’ Malepunyoll®D K ILBT IO,

INMTSAVIIL—DEAIZHS.
@ 5— )LD Tagaytay Ridge L FDE T
iHdDBaturaolUEFNIZHESKF—LDONILE
1z

EJubRPQIE = ZmEE ZIUEBLZLWLEREED XL, |@F2—/LEDFEERHEEDMacolod./ X1 TS5

V) ¥ F—L, KB CHEAIZHB.
@3> — M &A— LR D Makiling L&
Malepunyolll.
INATSAVII—FDEAIZHS.

® B : Valley liBR
Valley Brfg % (IH Marikina Valley Bri&%) (X, Manila E4BI& % 8 2 15 JE TP Valley

Wrig &R Valley W@ 5720, 2D 5B, XA 7T A il T EM A Y] A O1EPE Valley
WrigCd %, AWrfEiL, Southern Sierra Madre 2>5 Tagaytay £C 110km 72> THEEL, B
W7 B R O 2R 2 A L. Guadalupe-Dilman Plateau & Marikina Basin Z55& 35, Wif@mix,
FFEE AT IES N L T D,

1658 H-1Z M5.7 OHIFE N FEAE L T2 Feek AN 8 D03, Z DAl D HiFE o JE S0 Frek A1 1 /e
<. IEOHEIRE G B Ty, M - MEEHREIC L TENETHL Z L%
ARYREL (BALHE, WiEEREH, h LU TFRE R E) BROLNTEY . W Valley HifE
2D M7 HDWIEZE N, EOMIERA Y 2 7 13K & W, bR IR 3 RN AR HTE (14C
FERME) OEIZL D L. WEBOFEREBITEE 1400 42T 200~400 4, FoFTiEHE)
REHATE 18~19 fithd & &AL Cu % (Dalidig et.al,1997),

7 4 U B U [ETIE 2004 452 JICA/MMDA/PHIVOLCS (2 & %~ = 7 B HRIE RS 586 5
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FHEFAA 2 F i S 4L, B RB T OO0 EOBBHM L~ =F 2 — ROGHE
STz, HERTREN T HIZ L % & Batman 1 ’ﬁf’%%& FTEBEZXONHHEIE  Lubang
J&. West Valley Wrf&,%Z L C Manila Trench W@ TH 5, 7 « U & E K L=
PHIVOLCS (Philippine Institute of Volcanology and Seismology)iZ &% &, ZiLHWiEIZ L
AU DHIEOBMIL Lubang WifgIZ XV~ =F=2— K 7 LIk, West Valley WiEiZ XL
W~27=F=2—F72% LT Manila Trench Bi/gIC LV~ =F 22— F 84 DHEEMNH D
LEInTWg

UEDZ &M, NA T T A DOREMIEEE 5 2 2 TEWE OFEP R STV
574 U EVEIZBWT Batman 1 A 7T A 2T DICHTo o T, mET A /A
T4 E LUTHRTARE LA RS S EC, EETEFRICE Y MELZ 2D
FEREATLART A0 [EEN EEMERGHEE I X DMERG &K O E
Rt EO DB L2 AARD T A 3 A T ORBRAI R Z e S5 2 L NNBE L
2%,

2.2.3 BRILEIRE

— I, HRRAIZIER ORI KA, RO NAE (15 BAF) OfFW L~ [l TEE Z 0 o
VN, PHIVOLCS i%, BTERNHRAL DR Z 2 103 Wil 2 K55 LT\ %, Metro Manila
O WARIRALfERR R & Batman 1 #HE/L— b OALE Z FEICRT,

4EEBD Muntinlupa Hilk Tid, Lagna MO TEIARE, <A 77 A UHBREIS & 2 A1, e
FEDTRALIERREIZX Sy ST D, A T T4 ORI DX % D 5 PR D Taal
W I Tl WIRAEDIE Z 0 LT & 2 AR EN TV, FEED Batangas Hilk T
X, WIRACSERRE TR ST R0 A, B IURL RS 8 O HEREW) 23 0 A 3~ 5 sk 1 ik b
NERZVLTNEEZ NS,

LEDZ Lt NAT T A 0 OREMITEE 25 2 D MR L OfEBRIED & 5 Ml
(\Z Batman 1 /XA 77 4 U EBEHT HICHTZ > T, BIEH AL T T A & U THEET R
RN EHESE D LT, MEETREEICEYMIEZEEOEREZHT D BAT A HS
O TEET AEERRACTERFHES) B L DMERF P LELE 2D,
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Source: Liquefaction Hazard Map of Metro Manila of the Philippines, PHIVOLCS

X 2.2-10 WRALERRERK & Batmanl FE/LV— b

2.2.4 AR ER
JICA A iR (1) AEEHE FAONLERT T, QQHIB-FIRF S B L O03) RIRIbfakE
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OFREARER A E 2, )D& % Batangas city & Muntinlupa (22T, HAROHIE =2 4
v S FHHVE RN & BIH RIS K DR A B 2 e o 7o, BIHIRERE A2 FIXIZ AT,

HiPT : Geological map of Batangas Quadrangle, Sheet 3261 111,
PHILIPPINE BUREAU OF MINES AND GEO-SCIENCES

2.2-11 BIHWEZMERT (Batangas city JT%K)
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(B ket oo Hiek 1 390 IR b A ok st i)
HiFT ;. Liquefaction Hazard map of Metro Manila of the Philippines, PHIVOLCS

X 2.2-12 HHBELMEFT (Muntinlupa F%0)
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(X, REBITIGEWE (RS, #HEE, RES)
HipT PHIVOLCS
X 2.2-13 BiHEEEERT (Muntinlupa 3T%K)
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(1) &m0 Batangas iz

HEXIZ L % & Batangas HUE ClX, BRIRVICIAS MREE DS AT 5 & Svd, Z D7,
TENA T TA L — SR 2 2 SOOI (B S 1. )14 AW, 2. Calumpang JII)
Ze PO B ER 2 FEl U 7o, Z O Tl EITHTEE =R D Taal BERE 30 L TEY |
IS OFJIOFIRATIC b RIS, ia, a2 EOBREPHERIND (FH224-1%
B . Lo T, KSR MR O MIZRITH 5 B2 b,

o

BH 2.2-11)

Calumpang river T E&FIT, 2 A4
Tid, BbBBEOKRE VR, SR
ARSI R 2 5 D

BH 2.2-1(2)

Calumpang river OIRIZA B D
R FEH, BT — RO Taal BEIKEC
By oMELEEZOND,

(2 PRI STAR TOLLWAY ;&L

Batman 1 FHEi/L— F O KERS % 5$ 25 STAR TOLLWAY (&, Tall /K (LoD K& H i
MET 5D, ZOXBICIE, B =80 Taal BEKE (KHRHEREY) 2355403 %, Taal BEIK
OB, 1FTE A EBERIKERN LEIKEE TH D | BIRIEERK TR ARV,
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Jb— b B, SN2V Patay river, Tinga river, Sabang river, Malainin river, & 5H/0 San
Juan river 72 & & BRITIX, FLEEAIR Z 2230 )11 70 < | BRICHEFRALIZIRW B 2 6 s,

BEH 2.2-2
STAR TOLLWAY {5\ O H| T 46577,
KA E W AT ALE L ERERRR O EEIK
TR UKILIR DI 53 A0 T 5, YA L 98
B TR AN L 5T, “FI 47
REREEICH D,

(3) #¥AEI®D Muntinlupa s

HUEXIZ &% &, Muntinlupa #3813 & A EBHEHSHICAIE L CR Y, K55 722 mik)E
WM THEEZLND, 7o, ZORXMD S5, KT San Pedro~Muntinlupa HIZ1%,
PHIVOLCS |Z X 5 V4 Valley Wi (EIZHE D OIRWIEE) S HFEINTWD, ZOREOH
M A OFER, — I CHIE AR 2 72 TR ARV ERE O bz, IEREIC X524
NHTE IR DD, LSO R B LR BHIZ R Ol 5 Z LIXTE o7, &
7o HFE S TO D PO D TEWEEOBIRHIE I, TEEiEE 7 A F AT
IHERENELS, 2O Uz LOMRD DO RS FICH KT 2 EEE S & 503,
T A O HER I A BRI TE R0 o I DRI IS E S e o 72 (BB
223 M) .

BH 223

Muntinlupa HEHLOKE,
FEHANSFABO L A (M
) £ T, BEHEISESCHICT D,
PHIVOLCS 1%, Z DERSFIZIERT I
K DB A FFE L T D,

(4) PHIVOLCS m 5 iR

PHIVOLCS I T U v 7 &{Tolc & 2 A, BUE, Valley IEWiE RO LB L 2 i L T
HEDZET, TENAT T4 00— MIBEET HXH (db226 . Tagung City~Muntinlupa
City~Laguns~Cavite (27> TD4 12 #E) DR 1:5,000 OFARDIEW @ 54K CRAZR)
WZ& D& RO AR A FEICHE ST 5,
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23 RRAAFWRSW

231 BEOXRRITAFHRR
(1) —RIRILF—HHE
010D 7 4 ) ENIBITH—REFNALF—TRE REREEE2 5D 5DITHHT, &
B 22%% 5D TND, IRWTHIER 21%., kR « JBRD 19%., 23A FPRE L OBEFED) H3
17% &, ZNEHURIERBREDEIG L 72> T, RATANEDLEIRIL8%ICEE - T
W5,

Hi7T © IEA Database 2010 & ¥ {Efk
231 BREIBI—RT R — e

(2 IRLF—BRFE

T4V ENIBIT ARV T—HEOB LAl L LTOWEETHD, Th
(T & A AREL R OBESEM N 23% CTH Y. ZHUEE L% LR 2EAETH D, BIRERTO
HAFAIE, TORFEENEEMATHL-0, RKEEL LTIBENTEEN TS,

HET : 1IEA Database 2010 X ¥ 1ERk
232 BREIEREETRLF—
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Q) RAFTREELEE

BUE, 7 4 U B UACIERIRAT A EFERD 2 LR D, = D& D7 Camago-Malampaya 77
AHTH Y, A 2002 FIZAFEABALG L, Ilijan, Sta. Rita, San Lorenzo @ 3 DD 3E T

A7l 2,700 MW) IZHT A ZPHE L TETWD, RITAHTEESILTWDOIRARTAD, %
Do E LCid, EZEM (Shell DFERIFT) I LONEHI (CNG NR) BdH DM, W
NHIEEMN T 2 LIFFITRONTBEERETH D, O OEODH ZHN Cebu FHIZH
2 /NEREH A O Libertad T %, Libertad (% 2012 IR L TR Y, [FE LD IMW
HEEOREBICFHHEN TWDHDATH D,

7 4 U EATEIT D 1994 455 2013 42 6 HIZE D KRN AEE EORRYIT— X 13,k

RKDERY THD,
# 231 FBHILORBRIAEERE

Year Consumption
Power Industrial | Transport Total
1994 5 0 0 5
1995 5 0 0 5
1996 9 0 0 9
1997 5 0 0 5
1998 9 0 0 9
1999 7 0 0 7
2000 10 0 0 10
2001 149 0 0 149
2002 1,508 0 0 1,508
2003 2,343 0 0 2,343
2004 2,260 0 0 2,260
2005 2,985 14 0 3,000
2006 2,766 59 0 2,825
2007 3,302 89 0 3,391
2008 3,458 79 0 3,537
2009 3,502 81 0 3,583
2010 3,268 82 0 3,350
2011 3,570 88 1 3,660
2012 3,424 66 1 3,492
*2013 1,765 39 1 1,805
Total 34,351 596 4 34,951

Unit: Million Nm3/yr (converted from original unit of MMscf/yr)
Note: * figure for 2013 is for up to June 2013 only.

HFT : DOE

Camago-Malampaya 7 A H O#EEI K EIT, BB LZ 76 +E Nm3 (7 —#1X2.7 K
MFFT4— ) EENTWD, M, ZAVE TORGHT A EERIE, K 34 HE Nm3 (2D
XV, TRbbRET AR 10 12 U TRRICHEEMEREOKI 0N EEF - TH 2RI L
WZ D, Atk B 2SR E SRR SALRWER D 1X, BT A HOFRAFAEFEFS 10 FI2RiT
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7RVATREMEMN B D, Camago-Malampaya H A HIZHITH 2D X 9 R E#IET 5 &
Batman 1 |[Zfff6 S5 H ADR T LNG ITIKFE &5 28702 LoD, DOE
W2 &5 2011 FEoHEEHE (FEHUESHR) TlX. Camago-Malampaya # A FH7>5 Batman 1 (25
PSEIHEZR AT ADEIE, 100 MW BULD K T FEEFT~DOHAGEICHZ 95, £ 4,000 Nm3/h
BELINTVD,

232 BIFOHRAFEMS
(1) Philippine Energy Plan 2012-2030 (=& 1+ 2 #&HiE
Philippine Energy Plan 2012-2030 (PEP) (2B Tix, fERHEEI OO D 2 >D>F U 4%

HIELTWD, O & Dl Business as Usual (BAU) > U A4, & 9 O &2l Low Carbon
Scenario (LCS) T& %, BAU TIEHiGBI BT = v F—Fakidiz . LCS Tl B
RIZRS LW X =B X OHIFOEANT 7 7T KRB HEET 5 72 & OBOR DM
EINHBELRSoTVD,

R AT, —IRTRNVF—DK) 9% % 5O TWDHIRIN S, BAU TR 5% THERS
Eﬁﬁ%‘ﬁﬂﬁ‘éﬁﬂikﬁofb\éo Z DR, T ADOMAGITIE, FARRIIZIE Camago-Malampaya
HFAMTHY . —EOUEFETED H O —Rep 724G HARE STV D LCS IR W T, H
LD RIRAT A IR HETR SRR D 1, A LNG 23 B EAPEA XA TITR Y 72uVor &l o
ZERBEESRTWD

tHH P : DOE, Philippine Energy Plan 2012-2030
B 2.3-3 REHI—k= L F —fHa T3

(Low Carbon Scenario)
(2) APEC Energy Demand Supply outlook IZ#(F 5 #5HE

WS OMEET D T3V —FRHGIRDLHERE O | [EFR = 1L — B8 (IEA) (2 X % Woeld
Energy Outlook (WEO) 23k HiR/A< S FIHSN TV AE#RTH D, 2D WEO DicH
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BIZENWTIE, 74V EVER—ZATOZR X —FRTHT — X ITAR I TR0,
Z T, T VT RFFER G 188 (APEC) 42 FIZd % Asia Pacific Energy Research Centre
(APERC) %¥l Energy Demand Supply Outlook (235 H 3%, RIE&EEHIBWTH, 22D
T UAREN 2SN TEY, Z1F4 BAU, HighGas > U A4 TH b, HighGas >V
FTIHE, Y= AT R E FLWEORRTARORBEEZHEELTEBY, 740V ELD

A O TR CTHRFEORYZ RERTANRET 22 L2 BELTND,
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APEC Energy Demand Supply Outlook (Z

T 5 GDP SEHE R FD3H 4%,

HEBEOHHESAE L L TiE, APEC HisiI2 3
Di§3ﬂ47ﬁ>04%t005%kb‘9 RETHD, 74V

BT ARERE. AOEME 1220 APEC ZEEHMME LY L EVME & 725 =2 L A48

Snb, vk,

IEA @ WEO 2013 Ti%. ASEAN
ERBN5%. 95 2011-2020 125 F TIE 5.5%.2011-2035

FEENE E LT 2035 4EE TOFEE

#& 2.3-2  APEC MO GDP B X AAKER
2005-2030 2005-2035 2010-2035
Population 0.5% 0.5% 0.4%
GDP 4.0% 4.0% 4.1%

2p -3

[T TIE4.6% EHEEL TV 5,

HiFT :  APERC, APEC Energy Demand and Supply Outlook 5th Edition & ¥ {ER%
KR ABHEOREFHEIZAE B35 & H U toe X—ADRT — X &4 M Nm3 #2585 L7=D
MFRTHD, ZHIZLD L, BAU U A TH 2030 FEITIFHEDRFIZ, High Gas 77— A
TIHBIED 105122 D L THRENTND,

# 233 KRR AHAEBEOHES

2010 2015 2020 2025 2030 2035
Business as usual case 3,389 4,384 5,030 5,811 5,688 6,690
High gas case 3,389 4,384 16,261 21,166 27,683 34,616

Unit: million Nm3/yr (converted from original data in million toe)

HiFT :  APERC, APEC Energy Demand and Supply Outlook 5th Edition J ¥ {E&

AR ITETRAE TIE, = — VT A2 EF LWEO RIRT AP DI AMAGIZ K 54
YR NEBELOOYL, WEOEAWETHTLZENRETHLZ L LHY . REM
ﬁ%@kﬁﬁbfﬁéoLtﬂoT\BMJi\%&@%%ﬁﬁb%ﬂT\&miﬁ%@i
72487 & L, High Gas 7 U Ad, A2 0 AHGOILRITEN, 7 4 U B IZB N
TH LNG BB A SN r—A L LTV D,

() FIRERARHANNREMICHSI RARHTADFEHE

DOE DO&FELE O NIHIBEFRICEKE S & FERLOLEITTHAH% S fﬁFU\J:@f@“
T AKINFEEFOFEDTEIILTND, T 5 DOFEHTIENTILE Luzon FHNIZ
% EHECdH 5, Energy World #1:(Z & 5 Pagbilao (Z331F 5 ZEf4:, First Gen £E(Z & % Batangas
® San Gabriel FEEFTIL, D 5SHFOPTHHE G FWITEM 2GS 5 2 & RAEN,
2015 kﬁ@@ﬁ%ﬁﬁﬁ%x%ﬁﬁéhﬂ% HEMHFIZONTH, WL 2020 4 F TITITEM &
Bt 2 AR TH D, T b 5 EOIEET OBEEREITEF 6,300 MW UL E LR D TET
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HbH, TNHTXTOREFVEHZ BT IVE. BIED Luzon FIZII1T 5 KRN ARE
RE 2700 MW 1X, 3 5L BT o687 5,

# 2.3-4  Luzon BIZBITBRAN A KR EFHRETE

Project owner Project name / Location Phase Capacity Inauguration
Phase 1 200 MW 2015
1 Energy World Pagbilao Phase 2 200 MW N/A (2017%)
Phase 3 200 MW N/A (2020%)
Phase 1 400 MW 2015
“San Gabriel” / Sta Rita,
2 First Gen Phase 2 400 MW 2017
Batangas
Phase 3 400 MW 2019
PNOC AFC Industrial Estate | Phase 1 1200 MW 2016
3 AG&P
/ Bataan Phase 2 1200 MW 2018
Phase 1 1200 MW N/A (2018%)
4 Meralco+Chubu Atimonan, Quezon
Phase 2 550 MW 2018
) Shell Tabangao Refinery /
5 TransAsia 414 MW 2017
Batangas

Note *: Survey team assumption

AT . BoEHREL b LA E DV E L

TS SHRDORIRHT A KIIFEFTIL, WTIUZDWTH T AMEIZ oo T 5
VENRH D, BARRIZIZ, A LNG Th Y, FEITITILIC LNG A, A A bHiak O
BRES Z L LD, ZOW, Energy World #E DRIV Tk, BIEAR N ET R BT ICHE
PeLC, FEBRIC LNG 2 A 2317041 T %, First Gas £1:0D San Gabriel F8&EATIZD
WL, RV BIE LNG 2 ARG E S LTS b o0, BB Y #IE,
Camago-Malampaya gas [ZAKfFE S 2 2RV TH 5, £ OMO ROV T, Bk
1972 LNG Sz AZEHUZ B 2 FHE B 62> TiE 2 Wb OO ik il InEm L b Th A 9,
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10,000

2014 2015 2016 2017 2018 2019 2020

HAT : #EHEREL2 D EICHBERED LD
X 2.3-6 Luzon |21 B RKARH A KTREFTOREREDIFIRTH

(4) 3DDREM 5 AHT-RRT RAFEHRDLLE

BUEDRIRH AFZENT, 2,700 MW DOFETERFITKE L, 450,000 Nm3/h (45 3,942 &7
Nm3) TohbD (KRN ADHENEEE 40 MI/Nm3) & T2 EREDIRITS0% L 72D), 5
AT OV TIIR BN R E 60% &35 &, 900,000 Nm3/h (45 8,000 77 Nm3) Hn
L. 2020 4E(2IXAFF 1,360,000 Nm3/h (4B 11,914 /5 Nm3) &R 538 TH D, Z D1
JNEE AT, APEC Energy Demand Supply Outlook @ High Gas /7~ U 4723 2020 4F & TIZK
IRIT ATEEDH 16,000 H I Nm3 12725 L WHHEEH R EGET 20 TH D,

KRR ADFEFHEEFR (T2 TIHEFHEIOR) A L5 HACTHEGH LB/, <7
0 OFE TOFERHMNIEFHTE 200, BArETFHR (FRI3BEEEHCERL
X7 n O TOHER bELADRFT/TEHIHIETHD LV D, K HEHHHA T

ZOfEA BT, R/ aflETOTEHGFEITO L LT D,
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18,000

million Nm3/yr
16,000 I s
14,000
10,000 7 i
/ Accumulated demand
8,000 for existing and 5 i
planned gas power
6,000 plants in Luzon i
4,000 =
’ v
Macro approach estimation (APEC): BAU case
2,000
0

2014 2015 2016 2017 2018 2019 2020

HIFT : AR (R
2.3-7 Luzon IZRF 5~ 7 n LR LA LIFIC L DRBIT AR/RETFR OB

2.3.3 Batman1 B{FIZESKATRAEFE
AW S HEGRAE TIEX, Batman 1 KKK ASA 7T A VEEHITPE D RIRH AFE &, FEA
FFROR 7 00 ETITH, FTIEREERLRFE, 2L, ThEThOHEEOREZA
E L, 22T, () BES, () TESH (T8, (i) MESE. (v) FESE, <
L C(v) EisBcEH Lz,

(1) RAHTAMEICEIT 2BEEY
Batman 1 {ABRC SIS D KA A D KImIHEE 030 9 T AL, KOOSGEILHT A

Alfa st & ORPIC L oIk & 725 Z N TFRREIND, TOME, MEITRHNT LI
RpDb0LMESND, HaE LTI, RAWEEEN LD LMIC, FEFo/NnEEE
(TENE & 2R DM R OB LV SH S 2L &b 9,

KRN Ak O IR 72 E AR EESR 1T, (1) LNG $s AiRs . (i) A A b . (i) ek,
Z LT@Av) B EETh D, £, OICOWTIE, HAED LNG i A ik ix, Hilkic k- T
RESER->TEBY, AT VTNEEOEB S ZXM L TR b AT, Ak
AR MIRE XL IR VK HEIZ & 5, fill)7, WEO 2013 Tid, A ALFEIR 4 it 5
NS ZERIET D 2 LITPEV, 20 X5 2l Offiks 3R 4 IS E 2 Z L 2 FHL TV
%, WEO02013 TiE, KIT A DA (MMBtu $7-9 @ USD, cif X—2A) T, 7V
7 O bEWREN 145, K BEWEED 12.0 TH D, &I, T AUV TIE, 7
# U ENTIIT D A SRR A E LT 2 R ~ ORI R ) & | MMBtu
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H7=Y USD 1 ##hc, miENT 2GS 3 BEN EREARZBEE L, ZoHALa R
M, WEO BEF& I L THIEFITHVKETH 203, ZHUT7 4 U BBV TEfF S
A5 LNG 2 AT/ IR L 70D Z & A 5T 5 & 2k L W 2 L 9, Batman 1 6%
EHI, MMBtu 729 USD 0.8 75 2.5 O#&ipH (0.03-0.10 USD/Nm3) & LCTW\W5, Ziix
BT 5 0.035 B A IEHER e — A & LTV 5 — T, TFEOMOWMALE O FIK
TEENT D AREEEZBRE L, EREHET L LOTH D, BAEEIC OV TIE, ek
LD LOREWVEIPHAZAE Lz, ZEEBFETIVTRLEe b REE YR AR—
A (ffiBhA, EEEEMEITRY) THRIALZRL TERLRVWESSETHY . oA b
MELDIND ZENTRENDHEME L2 TH S, TORE . MMBtu H7-9 USD 1.2
235 4 (0.05-0.16 USD/Nm3) & FEEFH & LT\ 5,

ZIVE TR AT & T AlikE OGRS 2 & A L TR L 7e KR T A ORIk 1%, @
WOMEEME LCMMBtu $7-9 USD 15 (0.60 USD/Nm3) & L7=, £7-. @ENT 254
O LRRfEE LTiE, MMB 729 USD 24 (0.96 USD/Nm3) L WIHfERER-T, 22
TR LB AT DS DFEENR, 7 4 U B ~O LNG AL, 7« U ECENICBW
ThoERICLD2ERBPRKEVEISZ HEDTND,

AT AR
2.3-8 KRN R DRI

(2) RRHRMIEDHE S

KIRTT A DRI AKIEIL, R ADE K, 70 HMRE & OREBRTRC, £ Ok
RFENOITHEREICEM T ORVEERERTLHH, LR TR LI KERT R DR
s 2 gkl =R L F— L T 5720, X COREIZENE L THETHEET.
/T kWh &7z 0 OAfitg (USD/KWh) Z&HH L7z, RIRHT A, LPG, A5, HES
Fh 50% EMETHILITEY kWhiBR L, & & bR R e L,

Meralco #hDENMMERICL D &, 2014 4 2 ABAEOZFEEHE /N ZANK L, K 10
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PHP/kWh (0.23 USD/kWh) Th %, ¥, LiGhisxSmid offifsix, £ 7~8 PHP/kWh
(0.16-0.19 USD/kWh) Tk 5, YFHAAA FENE L7 T3 MAERERGERA RS R 51, £<
DT TIEK 7 PHPAWh  (0.17 USD/KkWh) % 3fh> TWD Z ENFERTE TV D, 7235,
%%&%wmu@@%@ﬁ%iﬁmEmﬁﬂ6HMwaéo::fm\mm$3ﬂwﬁ
L LC, LPG % 75 PHP/kg (0.27 USD/kWh) . [RIFESCORMHL L 43 PHP/L (0.23
USD/kWh) Tdh -7,

KIKT A DKMk O T (fEHe) 24 A "NRELZBEL-ENaR MBS D L
0.12 USD/kWh, bfEi% 0.19 USD/KWh & 725, %4373 0.17 USD/KWh, #H2% 0.23 USD/kWh,
LPG0.27 USD/kWh Th 5 Z & ZMERT 5 & RIAT A RKimflikg o THE (BEAE) X, Holext
%®¢AT@%H THRAX—LD HZMERY, RIRTAOHS I DBEOEEE 2D,
ZOGE, RS S T, ¥R, EECBN LI A= R T AP A B
:/:zv~ya/@t®wx R EANS D Z ERIREES NS, i TRITADRK
SRR S BB & 22> T L E 9 AL, KIRH R LPG 12k L CIEig Hiid 5 b o
O, BN MG E TOEMMEITRL 2D, ZOBE, HAFENRAET HIEHRFE
1%, LPG P O OO Z 3 IR TE BHORE L L ToFTEIIHIHFTE R D,
THUTEHSIH T, PR, EECOVWTHEHTUIEY, BHEZRBTL L0 A
E—bFRT AP A FaV R a RIS H LW ERICHRE SN D 2 &3
FT&ERL D, HBVHELIDIL, BHEBOEGFOFTREND Y . HAELEN R7ZH
LGB T THD,

Source: Projection by the Survey team based on DOE statistics, Meralco schedule of rates.

X 2.3-9 RAHTADMIEE TOHHT

3) r—AREE
RIRT A BBEHREEHIES L, 2 2Tl 4 oD —ABEZITo T~ FHEIVERNAL, RN,

HEAN., BT —ATHDH, BAr—R %, 7 oRFEREICEENT., HHoOMER T H
DI7RUNIRIL T, BEFMERIC I 2 A sn (e &) &LPGXP%@%:T@ SR AT
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HEWH, METHD, THiT~ 7 mfRFEREN W RICKIRT 2 O Rk 23 BAE & 7e
LHEWICH V15 IRBARETH D,

HERAL o — 2%, U<~ 7 B RFREICEE T, FllO MR SZH 22 R T,
%%ﬁxiﬁﬁ%ﬁT{(ﬁﬁ)kﬁokﬁmfkéo_m A BEAAHERR 2> © O R T
BLNGE %#ﬁw¢f%3@%@@G@Aﬁ6¢%ﬁﬂ6®%@ﬁ%éﬁé& ATHD,
ZAUTET ARNLEREDBREE T CBUN T Ak A28 ) £ 0 HARVKHEICIN 2 2 BUR 43
LHGEBEICbHTUTEDr—ATH D,

PEhLr— A3, ~ 7 B RES BRWEER, BN FEBR L, ok (L5,
ﬁ%%ﬂ FEE) STHNRAETLIHETH D, KRBT ADORGMEIL TE ) o

CBIRBFERELRIAEND, RS —ATIEL, 20O X5 2K T AFBEIZHIET D70
&')\ Cabuyao P2 DUWT & A A3 ATHE & 73?6 ZEEEELTWS, 7272 L, Cabuyao
Lim~D T AMAZIC O TIBIE D T e =7 FE L TESNDIEETH D,

45RO =R, @ —ATHY TEALTr —ADTFEITMA, RIRAT A O i
BIBBH LN 0 . HANRSL T T4 VIR TH X0 REEANR TSR E R BETH D, BEH
IZIX, Cavite MO HFRIZIS 1T 2 T3, BH¥E, EERIRERIBETH D, Z 2 TIEHEN
FRRIZ, <27 BB E LS, RRT ADORMMHKILTE BEHE) LWIRETH
Do

£ 235 RARVTABREHHICET S 4505 —RBE

R I
~ 7 0 ER (KK BT
77 ATk fE T ()
Batangas & Laguna v v v v
T O & Southern Metro Manila v v
Eastern Cavite v

HAT - A ERL

(4) RERARRHAFTEOHE
PDP 2012-2030 Tid, Luzon [ZH51F 2 FJ7FEIE 2015 - F TITAFEH 42% T, LI 2020

FFETITHFE 48% TS L LT 5D, mnfm%gcu@né¢®ﬂ%7 B A BIE
10,500 MW TdH 5, BIMAYIZFEEREOHRATITOIVRWERD (X, 2015 FFI21E 184 MW,
mm&mﬁawa\mn&udﬁwa\mmﬁmm&nMww%%@iﬁxﬁﬁéz
ENFRIAEN TS, ZDOLHRIT, 2016 4FF TIXBEICEMMEE LT 5 H R EH
(AR, HE, FAMRETRLX—) @HRFEICEY ZORERBEONEILEERETE 24
BThsb, iz, 2017 FELRRIZOWTIE, BN R EIT AR AL BRI TH D,

SEBATRERR O MBS IS T 5729, DOE TIEA % EfmAYF S D HEFHE] &L
TREFHEEZ Y AT v 7 LTS, ZORERFEZFRABRERNC A T-0ONRETH D,
AZRIZ LU, BINAREREO R, PREHITIIRIRAT A 5300 MW &b K& 285 %
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HO TR, R AFEINCKT 2N IERFICEm N EME 2 5,

ANRD L0 | BEIZ 5 DORIRT A KNFEEFOFHRNH Y . ZOEFHIEER T 2018
FEFE TITIE 5,800 MW, 2020 4% Tl iéwmmwfkéo_mgsﬁm+ﬁ#¢~f%ﬁ
AT a— )V ERBVICEmINDEE . Luzon IZBIT A2 REREOAREIZRHEINL S, 7=
7ZL, RIRTABEITION TG T AEIRE CTHEf SN2 TR LRV AICHET
HMENRD D, ZIUTEMRIICIE LNG Z A, T AL TH D, DL D edilfnd
D720, ST RTOEBUTEH L WIGE LB X DI, £ OEITA RKIIFEETT OB 3
ERVRVITENARICD Z & 7D,

& 2.3-6  Luzon (23T 2 KHIFERT [1BEF

Energy Capacity Expected service entry
Natural gas 5,300 MW 2014-2018
Coal 4,140 MW 2015-2020
Wind 367 MW 2014-2017
Diesel oil 150 MW TBD
Geothermal 120 MW 2018-2019
Solar 50 MW 2014-2016
Biomass 18 MW 2015

Hydro 8§ MW 2015

Source: Extracted from DOE Secretary presentation document “Investment Opportunities in the

Philippine Energy Sector”

EAREY 72 STHE T 235 € ST 501 TIE 723, Batman | H AN, 7T A IMHRT
A A K S FE BT Ot & 72 0 15 5 B 2 SR MR E TE T D, AR HERRA

TlX, 2D A AKTja A v RV A 7 NVIBEFTEEAE 2 FBEIC AL TN D, 1 DiEH T
—AT—3 7 3(GS3)FITDH A F A (Calamba), &) 1 D/E7 =— X2 KEDOKETH
Y%A b B (Sucat) T D, Calamba (2D T, Meralco 73 300 MW ORFEFT (ElE 7=
XEh AR & T D) BERROFEERF L2 8BS, T OBREIOMmKEE S T % )
RTHEEBITIERL 2D & LT, FEHENTLES kS < 72> TV 5 Batman 1 734
T A NG S A, RHBEAHIC RIR T A G EBL UL, MR HEIIEE 5 2 LR
WfFCcEd, ZOX) 7 sIciko%, AHAEMIL, Batman 1| /A 77 A 38 S 7z
Y. Calamba FEETRHHEINBFENICEBRTH Z LIXREE ATV 5,

Calamba ZEEFTOE —E:fi%,. Batman 1 /X1 77 A ViEHBWEHE S FBICH =5 2023
o E TIT 350 MW D 2 3 A o R A 7/%’%*11&% (HAH—EL 300 MW, 7R H —
BV S0 MW) EEE(T 2 2 L A MET D BBETIE, 2033 4 FE TITIXE O BRI B %
i, AR 700 MW BifiE 45 = &Wﬁﬂev‘éo Z @ Calamba JEFEFTIZI 1T D KIKAT A D
TEIL, AN —ATHREICE O TWDH A, ZhiL, RBEEFRENBUFNRET 58
N~ AZ =T F7 VRBIMRIBST2bDEWVWINEDIT E LI THS, ), 1~ B
\ZH T 2R EFTRT X, Calamba [FIEED LD 22 /A > RH A 7 LT 2033 4512 350MW,
LIt 2043 412700 MW ITfEET 5 L WH 2T v 72 BEL TS, Y1 B OREHHE
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WX, RFEENFE LS, TAIE RN E W IR T TH D@Ly — AL ETHEE
THEVWHIHETH D,

FEEITIZINT & R ATEZF T DT L TX, FEDE 55%. FIHFTHEER 80%.
KIRH ADENLD T2 0 BT 40 MI/Nm3 &\ 9 HIFRY 72l 2 &\ Cuv%, Batman 1 4 A8
A 7T A L ABRA 2018 4EDND 25 4E[H], 2043 £TO 5 EMB CTOREBFEIL, LLFOFE
DEBY Lol

# 237 FRIAUAL Y RYA I NAVRBFICBITARARIAEE
(&AL /1 HHRAL A — R)

2018 2023 2028 2033 2038 2043
Site A Calamba (MW) 0 350 350 700 700 700
Site B Sucat (MW) 0 0 0 0 0 0
Total capacity (MW) 0 350 350 700 700 700
Demand (MMNm3/yr) 0 697 697 1,395 1,395 1,395
(L | @b —A)

2018 2023 2028 2033 2038 2043
Site A Calamba (MW) 0 350 350 700 700 700
Site B Sucat (MW) 0 0 0 350 350 700
Total capacity (MW) 0 350 350 1,050 1,050 1,400
Demand (MMNm3/yr) 0 697 697 2,092 2,092 2,790

HPT - AR

(5) IXRAXRARTAEEDHE

7 4 U EUREREXIT (PEZA) OEEHZ LD & Batmanl /XA 77 A UL#-H ., Batangas
M & Laguna N % &HHHET 19 OFR TEMMNASH L TWD, 2D LEEMMOA
X, 1,962ha TH D, T oD THEMMICISIT D KT ADTFEL, BifF L OB E X
Db, FBSTHEEC LD OFTENKEICRELS 2Dt EN D, £,
2B E D T O D TREMMMNEEIND Z LiIck v, WAZFIHT 2 LHEOFESRL &)
AT D Z ERHIfF S5,
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# 2.3-8 Batmanl JpROEETEMM
Name Location Developer/Operator Area (ha)
Calamba Premiere Batino, Parian and Barandal, Starworld Corporation 65.63
International Park Calamba City, Laguna
Carmelray Industrial Canlubang, Calamba City, Carmelray Industrial 89.29
Park Laguna Corporation
Carmelray Industrial Punta & Tulo, Calamba City, Carmelray - JTCI 143.03
Park 11 Laguna Corporation
Carmelray International | Canlubang, Calamba City, Carmelray Industrial 40.00
Business Park Laguna Corporation
Filinvest Technology Punta, Burol & Bubuyan, Filinvest Land Inc. 51.07
Park - Calamba Calamba City, Laguna
First Philippine Barangays Ulango and Laurel, First Philippine 331.85
Industrial Park Tanauan City and Sta. Industrial Park Inc.
Anastacia, Sto. Tomas,
Batangas
Greenfield Automotive Don Jose, Sta. Rosa City, Balibago Land 65.95
Park Laguna Corporation
Laguna International Ganado & Mamplasan, Bifian Laguna Int'l. Industrial 34.88
Industrial Park City, Laguna Park Inc.
Laguna Technopark Sta. Rosa and Bifan City, Laguna Technopark Inc. 322.98
Laguna
Laguna Technopark Barangay Bifian, Bifian City, Laguna Technopark, Inc. 29.00
Annex Laguna
Light Industry & Diezmo, Cabuyao, Laguna LISP-I Locators’ 71.75
Science Park | Association, Inc.
Light Industry & Real & La Mesa, Calamba City, | LISP-II Locators’ 68.01
Science Park 11 Laguna Association, Inc.
Light Industry & San Rafael & Sta Anastacia, Sto. | RFM-Science Park of 110.48
Science Park 111 Tomas, Batangas the Phils. Inc.
Lima Technology Center | San Lucas, Bugtong na Pulo & | Lima Land Inc. 280.17
Inosluban, Lipa City and
Santiago & Payapa, Malvar,
Batangas
Philtown Technology Trapiche, Pagaspas & Philippine Townships 66.63
Park Baloc-Baloc, Tanauan, Batangas | Inc.
SMPIC Special Barangay Paciano Rizal, Taurus First Properties, 3.31
Economic Zone Calamba City, Laguna Inc.
Tabangao Special Tabangao, Batangas Tabangao Realty, Inc. 86.00
Economic Zone
Toyota Sta. Rosa Pulong Sta. Cruz, Sta. Rosa Toyota Motors 81.67
(Laguna) Special City, Laguna Philippines Corporation
Economic Zone
YTMI Realty Special Brgy. Makiling, Calamba City, YTMI Realty 20.66
Economic Zone Laguna Corporation

Source: Screened by the Survey team from PEZA Economic Zone list as of June 2013
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HPT -

Laguna International Industrial Park

Laguna Technopark

Laguna Technopark Annex

Tovota Sta Rosa Special Economic Zone

Camelray Industrial Park |

Calamba Premiere International Park

N

Filinvest Technology Park/

Camelray Industrial Park Il

First Philippine Industrial Park

PEZA &k % b L IZFRAEMVERK

Light Industry Science Park |

SMPIC Special Economic Zone

Light Industry Science Park Il

J YTMI Realty SEZ

Light Industry Science Park Il

Philtown Technology Park

Lima Technology Center

2.3-10 Batman 1 {P#ROEE T M
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F9. BRBEEICOWTIE, BEFOFEEFT CHA SN TS LPG 72 b N, HEils
OAMBRREL X5 L LTWD, THHBREHIT X TRART A E N HE L Lz,
Batman 1 /N1 77 A UIRHRIZIE, FFIZ GS3 {32 Calamba, Cabuyao, Santa Rosa, %5(Z T
BT LTS, YA E L7 20 LHOBBFHEDOR R, LPG oA il A
BroXAaRMMEE LT, BEEELEREO &R TEE N E T, HBEEITIRA
ﬁx@%TEW14EﬁNm3T R 10% THIINHF O 7=, 2020 EIZITHERK 2.6 A FH
Nm3 ([ZDIED HiAZTh o7z, FFEOFEEFTBMIZE 2 I D720, AFt CHREITARH
7.8 B Nm3IZDIED EHLND, MICERFENHFINLIOIX, BAMT¥EETH
V. B ZIE GS3 T B —b, BN T ~1% LPG & 7 il Skl &2 KR A HadE CAERTRY
7.5 B Nm3 {H#E LT\ D Z LR TE o, MR ORI TFEFRAFTIcP R &
b 3 GEA, WEEACEH AR, BRSNS H Y. WP b RIFRE OB A A
ZENTm, Fo MICIHMEFELEFEMCBWTLE L ESTREIFEERH Y, KR A
PR CHER 8.8 B Nm3 OFENMR X/, TNOAEAFT DL, G3 AT TH
FEMRI 30 H 5 Nm3 OfSRFEENRE TE T D, ZOEREFEIL, 2020 LI LBREOR
DEFERTDVTIFE LT 2 HDE Lz, GS3 OB LT, GS1, GS2 b dHhE - liifhE
FRRLE, AR 62 | Nm3 IZDiE-> 7,

Batman 1 5 A/ 7T A Tl LEMMOTERZHHABOBE N A LD, 2
o TEMMOP . PN TIE, KRRV AR EAINLIGAIE. ZOHAAL
7 T OIFEE AT H U CTIRGEEEICENLCTH I EERFTLTWD, ZOXIRATAL v
T ZNCKRT HIFREL, ZNETORER E, =1 F— G A 7 T ORI LY ST A R
KD —ANSLRFIE LT LISV TW AR TH D, H AL 7 T ORI Es %
MEtLCnd—flE LT, GS1 1L T 240 ha OB CTHIIAE K Z 5HE L TW2% Lima
Technology Center, GS2 {31 C 100 ha D #}H1E 5k % FHE L T\ % First Philippine Industrial Park
REMNBH D, GSIAHETIE, A 600 ha FEEE OB OFHABARE Y. GS2 3L TiX 400 ha #1
FEOFHFARDBIFFTE 2 Z LR TETND

$m&ﬁ~XTi\_®i9ﬁI¥I%®ﬁﬂﬁ%ﬁLU$T\%L<%ﬁéﬂk%ﬁ
DHK) 20% (TR AN LA THEED T ATFEEZETN, MU 10% (24BN THEFL
T 52 EEBELTCND (RN LTFEEFTOEG N DN RITIL, RO FIEFEE
WCATHE L TR Y . KB BIIAS IR CE R VWA E M LR Th 5,

B — A TIE, Cavite INO T ~ V #IKIZIIT 2 LEMMOTELEDTNWD, 22T
B2 EO T LK OERBBRAIX, PEAE CITHRHFxSRE LTV 5 Batangas Ji &
Laguna /¢ Batman 1 {NFRHIEOFRD 3 50 1 FBRETHL Z LD, 2 2 TIHEEICH
e ERY L CHRELHEEI LTV D
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# 239 TEHNFBIZRBITIDIRATAEE

(&L o —2)
2018 2023 2028 2033 2038 2043
Industrial processing
GS1 5 5 5 5 5 5
GS2 10 10 10 10 10 10
GS3 47 47 47 47 47 47
Cooling and electricity 0 0 0 0 0 0
Demand (MMNm3/yr) 62 62 62 62 62 62
(FPAEAL 7 — R)
2018 2023 2028 2033 2038 2043
Industrial processing
GS1 5 5 5 5 5 5
GS2 10 10 10 10 10 10
GS3 47 47 47 47 47 47
Cooling and electricity 6 30 60 90 119 119
Demand (MMNm3/yr) 68 92 122 152 181 181
(PN —R)
2018 2023 2028 2033 2038 2043
Industrial processing
GS1 7 55 155 205 255 305
GS2 13 60 85 110 160 210
GS3 47 47 47 47 47 47
Cooling and electricity 7 42 87 126 167 179
Demand (MMNm3/yr) 74 204 374 488 629 741
(B — )
2018 2023 2028 2033 2038 2043
Industrial processing
GS1 7 55 155 205 255 305
GS2 13 60 85 110 160 210
GS3 47 47 47 47 47 47
Beyond 49 87 137 168 207 247
Cooling and electricity 10 59 122 176 234 251
Demand (MMNm3/yr) 126 308 546 706 903 1,060

HET o AR

(6) WMEAXARHTAFTEDHET
PASEYEFIZ I T 2 KRR ADEENFTZEIL, 3 DOHBIZHT TEZ WD, T72bb(i)

QWMI(%@)%@\m)@%m@\mgﬁy%4bﬁﬁﬁﬁfhé BUIR, PAZEMIRR
BT 25 EOFEIL, LPG ZFIH L TEY . ZORBFREII S TRAT AT 2 &4
ELTWD, 2720, FHRICHESNTNWD LPG OT —F BN FELRWZD, 2780
AN B B TEEIZ T 3 Nm3/hour @ LPG BHE SN TS &9 AL AFIH L7z,
ZOWEBEHIL, WABREA—D—PR~=FICBWTE_LIZ M 2y FEECBTD
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EEZELLELOTHD,

MBEROTAFTEL UL, RIRT A RIS TE () L7220, BT ar%
RETHHTA L= "R TRERTLHEVWIBETH D (PIERAL 7 — AL ETHED), %5
ETAMEEMBET, FE s vy VT E—LBLOVA NI U F 2= DI BN D
LTS, £72, FAb— bR 7TEHAROMRREEH 72 0 O RKIRT A B O
MlX, WAL —=FhRTA—=I =TIV ~v—2F V=V AT 2 EDOT — % ZH|H L T
W5,

F YA NREDOTODTATFES | WHEH T ATFERRE, RIRAT ARG THE (1
) LRDZGAICERATIFRETH D, 1L, MEBELITRRY . BEFEOREERRIC
R SINAGAEIIRONTEY | FHllCER SN DEEMBRICEAIN DG E ZHERSR
LLTWD, ZhiE, 77Uy FhboENIHEA 7 7130 T L BHEE N DT
O, HAF YA MEEBITBMBIRERE & WO ALESITIC/ 572D Th5H), Batangas N
P L Laguna INIZIBUT 2 21l OB HLREEMR AT (X, &KX 100 ha 23 RAEN D (BEIC
Malviar 313012 Tt V), ZAUUTHNZ . Cabuyao LA Southern Metro Manila C 50 ha, Cavite
M D districts [to V. T & 512 60 ha DFTHIBHFE 2 FLIA A TZ08 23t SR MU D Bk 2 58 L
TbDThD, £lo, BRIZBNT, oA MEEOEKRIT, TAL— MR TOE
KO oy % ERE LTS,

£ 23-10 FHELSFHICBITOIRAITRAEE

ARAL 7 —2)
2018 2023 2028 2033 2038 2043
Food Processing 1 1 1 1 1 1
Cooling 0 0 0 0 0 0
Electricity 0 0 0 0 0 0
Demand (MMNm3/yr) 1 1 1 1 1 1
(FUENL S — )
2018 2023 2028 2033 2038 2043
Food Processing 1 1 1 1 1 1
Cooling 1 2 3 5 6 7
Electricity 0 0 0 0 0 0
Demand (MMNm3/yr) 2 3 4 6 7 8
(h@&fzr—2)
2018 2023 2028 2033 2038 2043
Food Processing 2 2 2 2 3 4
Cooling 20 23 29 35 42 50
Electricity 9 10 12 14 15 17
Demand (MMNm3/yr) 31 35 43 51 60 71
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(BN r—2A)

2018 2023 2028 2033 2038 2043
Food Processing 2 2 2 2 3 4
Cooling 38 41 47 54 60 68
Electricity 20 21 23 24 26 27
Demand (MMNm3/yr) 60 64 72 80 89 99

AT - AT

(7) EEARRSTAFZEDH

FEELEICR T 2 R ATEO BRI, FEESTLFRETHY . () L. B
ML ) WEM. i) Ay A MEENTH L, FEM LPG 7 —Z BAFTE T
72D, 27 LYV TOMBEFEAE LT, S0 1 B¥EK 23 Nm3, HEL&RO L
MR% 20%, fRAGEOHEMRER 7% (NABME L RFREREZHZE) L LT, #EHa21T
ST, ZOfth, Batman 1 /XA 7T A IpfR THTZIZBIE S D ETHER O LRI T A
PGS DBESL LTS, ok, FHAREZHEHIZO TV D DL, FrEicsr — AL
ETH D,

FENBTICRIT MBI ATEIL, FESTRE, Yorv—o V= 27 LD
NMEFIHL TS, ZOBSEYEIZAMIL 40% T, FEIX~ 7 o RFBaNEHTH Y .
FAFENRIAD D6 & L, 2k, MESLEZRMF CIIEICERSEN AN
TWDRICHR LD Th D, £z, WEEROE KR ERIT 5% E LT,

FESTHICBIT LA YA MEEBFEIL REMWRLDOE LTHEILTWD, Ziud,
A DKUY TE (FEYE) L7200 TR VX —DHMAEI LY LRZWHATH- TH,
BB EDEETIE T Y v R OENEELZ T ONLRNTH LI, TARIZK DA
VYA NREEM OB NITBINNEE L0270 Th b, Z0d, e bbb TiEK
A OMBELRDGEIZR TADFT YA NEEEMOFEMENREY | BINEETH
STHEADAREENEED2HAERHDH, 2Tk, ERRO LI R EBRL, oW
A NEEOELED LRE 1%L Liz,

728, BNL— AT, Cabuyao N 1 ~ V HIRKOEEICEBIT HFEL & CTHEFH&21T
STWDHMN, ZHHEMNMMX OFFE L, Batangas M. Laguna M D% Hidik & O D
HEEF L LM CTHREIZEIR LT D,

#2311 EZEHMIZBIT A2 RARTAEHE

(&AL r— )
2018 2023 2028 2033 2038 2043
Cooking 1 5 9 9 18 18
Cooling 0 0 0 0 0 0
Electricity 0 0 0 0 0 0
Demand (MMNm3/yr) 1 5 9 9 18 18
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(AL —R)

2018 2023 2028 2033 2038 2043
Cooking 2 10 21 21 41 41
Cooling 4 4 9 9 19 19
Electricity 2 2 5 5 11 11
Demand (MMNm3/yr) 6 14 30 30 60 60
(e — )
2018 2023 2028 2033 2038 2043
Cooking 2 52 79 102 156 202
Cooling 4 11 20 24 40 48
Electricity 0 1 1 3 3 4
Demand (MMNm3/yr) 6 64 100 129 199 254
(&AL —A)
2018 2023 2028 2033 2038 2043
Cooking 3 80 122 159 242 313
Cooling 6 18 31 38 61 75
Electricity 0 2 3 3 5 7
Demand (MMNm3/yr) 9 100 156 200 308 395

HET o AR

(8) EMIMRARANT ABREDHET
HEIEPIC I T 5 KA ZAEEIL, (1) NRE (i) 7> — THHF TS, BEFEES

VTV D NIAZIARIR AT A i~ v 2777 I (NGVPPT: Natural Gas Vehicle Program for Public
Transport) TlX, Batangas & Manila % #55E#R ED/NZIZ CNG Z#fffs LT\ 5, 207
7 277 A TlX, Batangas (2 “mother station”Z & L, Z 2226 [EHK T CNG % “daughter
stations”|ZIETN, T I TNANDFEEIT> T 5, BIE, daughter station (%, Laguna /12
12FTds % DFH T, Z 2 TIHCNG & 1 HigK 50 5O/ S AUZHEE LTV DRI TH 5. 41
daughter station |ZB/NAYIZ Batangas JN. Laguna JN72 5 ONZ Manila EHBEIZ S5 FETH
%o YHAEMORHEREFRTIL, 1 BIC 1 HEIOFRETH 113 kg O CNG BFEINTNEY |
L7 LEBEZ CNG 2L TV AR E LT, NAORA, EH EofbH 0, FH 1
HdH720 26 GRREICEESTVD T ERHERTETWVD,

]2 277 5 NGVPPT (23517 5 CNG N A K& B 1%, 2030 4 F TIZ 7,500 BLL ETH D
23, BIATO NGVPPT M O % £ Tl [A AEERIIREE & 2 b5, BEEERIC AT T
daughter station Dz 5 < & & HIZ, CNG N ADLIRZREAN, H#HH ’%ﬁﬁb&?‘éﬁ%ﬂ@f
MbMELRAS, ZORIRRWABE L, T ATEHEFHIEET & —ATiE, Bl
W7 v 7 Z Lpgl &k Eis i+ 2R AE Lic, TURAL 7 — A T, KRR 2 DAk
WA IBRAEANBWE & 722 . NGVPPT S 44HE ER 0 OFfi &L 705 Z L2 ME LIz, &

SIZHEALT — A TIRREFRR ISV, HASH D CNG N2 RO BEEHED 20% H 2 5
ZLERMBELR,
Z 7 =IZONTIL, BUE, FAEOABIEM LPG 234 7 > —IXfibii T o, KA
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A LPG £V ZMZEA S AL, LPG HOIEIZT X T2 CNG ([ZsHad 5 2 LA PAS
%, DOE #atic k5 &, Hiliif] LPG OFEITLE L THEHE 1.6 B/ LV (R A
BAEHE T, F4 154 50 Nm3 IZMHY) ThDH, CNG HADULEIRESH R b, 2
DT EIX, RRT AR M L I FFFICBE L T2 b0 L RiAD S, 22T, 4K
HEFH CIXFTRENLE LT 2043 FE TRfic T2 b D& Lz, 2L, HEfir—RZHB0n
Tl BFREIIENCNG # 7 —BE D 20%8NT 2560 L 4HE LTz,

# 2.3-12 EEWEMICBIT 2 RARTAEE

URAL 5 — )
2018 2023 2028 2033 2038 2043
CNG buses 2 2 2 2 2 2
CNG Taxis 154 154 154 154 154 154
Demand (MMNm3/yr) 156 156 156 156 156 156
(FIENL S — R)
2018 2023 2028 2033 2038 2043
CNG buses 7 124 247 494 494 494
CNG Taxis 154 154 154 154 154 154
Demand (MMNm3/yr) 161 278 401 648 648 648
(s / @i —A)
2018 2023 2028 2033 2038 2043
CNG buses 8 148 296 593 593 593
CNG Taxis 185 185 185 185 185 185
Demand (MMNm3/yr) 193 333 481 778 778 778

HPT o AR

(9) Batman 1 B{#IZf# 5 XARHT A EEHETOBIE
Batman 1 KRH ANA 7T A HEEHIZPE D KR AT HEHEG 296 . 1%, ¥, £E.

TE OB OWNW T T o 7245 5% 2018 4E 775 2043 2 E T 25 FEMOHER E LT 4 oD
e — A T L IR LTEOBROERSRICKTH 5,
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A - ARAMHER
23-11 RRHATE (BALT—R)
R 2.3-13 RRHABE (B —2R)
Power Industry Commercial | Households | Transport | TOTAL
MMNm3/yr [ MMNm3/yr | MMNm3/yr | MMNm3/yr | MMNm3/yr | MMNm3/yr
2018 0 62 1 1 156 220
2023 697 62 1 5 156 920
2028 697 62 1 9 156 925
2033 1,395 62 1 9 156 1,623
2038 1,395 62 1 18 156 1,632
2043 1,395 62 1 18 156 1,632
HAT PR
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AT - AR
23-12 RHTATE (PELLT—R)
R 2.3-14 RBHATE (FEALr—R)
Power Industry Commercial | Households | Transport | TOTAL
MMNm3/yr [ MMNm3/yr | MMNm3/yr [ MMNm3/yr | MMNm3/yr | MMNm3/yr
2018 0 68 2 6 161 236
2023 697 92 3 14 278 1,083
2028 697 122 4 30 401 1,254
2033 1,395 152 6 30 648 2,230
2038 1,395 181 7 60 648 2,290
2043 1,395 181 8 60 648 2,292
HAT PR
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AT - AR
23-13 RAAATE (FEALT—R)
R 2.3-15 RBAARE (FELT—R)
Power Industry Commercial | Households | Transport | TOTAL
MMNm3/yr [ MMNm3/yr | MMNm3/yr [ MMNm3/yr | MMNm3/yr | MMNm3/yr
2018 0 74 31 6 193 303
2023 697 204 35 64 333 1,333
2028 697 374 43 100 481 1,695
2033 2,092 488 51 129 778 3,537
2038 2,092 629 60 199 778 3,757
2043 2,790 741 71 254 778 4,633
HAT PR
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AT - SR
K 2.3-14 RATAEE (BHLr—R)

# 23-16 RKAVTABE (BAL/r—R)

Power Industry Commercial | Households | Transport | TOTAL

MMNm3/yr [ MMNm3/yr | MMNm3/yr | MMNm3/yr | MMNm3/yr | MMNm3/yr
2018 0 126 60 9 193 388
2023 697 308 64 100 333 1,502
2028 697 546 72 156 481 1,952
2033 2,092 706 80 200 778 3,856
2038 2,092 903 89 308 778 4,170
2043 2,790 1,060 99 395 778 5,122

HAT - AR

R4 ODIT, HEFHERE F—AZ IR LELDOTH D, WTHO 7 —RIZ2o0ThH
@AM E LTk, BREFENRESREEELLHD, 7o hh—m— e LT L
TZLTWDEWNWI HTHD, ERSEFOFEGMRRE CITHEERTFEERLRDIAD,
&AL & FURAL 7 — A & DD BERAEIL D KR Th S

23.4 NALTS5A BEIZHRIT=HATHGESH
1) BEZSZEIR
THATFED 4 DDl —ADH | BN — A1, KK T 2R, kS Eh ) THREEIER ©

HLOHNRVRITHY . TR TN TEHSEBEIAEE ORI T b BV S 2 18 E
LTW5,

WICHENL 7 — A%, T AOMIETE (BEHE) THUREL, =L —IT64 DBF i3
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RSN TWVDRUTH D, BUTH A OFEN FTHETH AT, T OHRALA R & Hv
ES LA

ZHT xR EALr — A, v 7 B RERE CEENTZG AR — 2 DN &
Sio7uaYxs hOMBRETIREEEZRO IR LG LIZr—2ATh b, HFEICIT,
HRAL 7 — A B R EALT — A DR O T EFPHA . BLEMIZRBT 2 Th A O T EHH &
Ezohb, SV NE, ZOFREFEENAY% T a2 ML o Tl LR EHE T
HLd D,

BB, @ALr— ANk, TGO RBRFEEH OFER Bk VAT r— A TH D, ZiuxH
AN SIND Z I KD FERFBENEIMSICOAEN., ZOFEL LY e AR
HENRBMEVAAR—ATEREINDIZEEZBELTZLDOTHD, Z0O7r—ATRERM
WCHOIAEE LTeRG R 'L B2 F/E L 720 | fiE- T Batmanl O A7 6941 21X PEP 2012
WCHBV AT v 7 ENTWAHAAL 75 ThHDH Batman 2 (Bataan-Manila fii]) ORI
DRy NT =7 COMEDBME LD —ATHD,

HIET - FREEIHERT
2.3-15 7 — A EE: : Batman 1 T AEEHEHRER

(2) Luzon IZBIH B XARTRABEDRE
AR D, Luzon (ZIWTCEHE IV TWD 5 O KRIART A K J158EFT (W34 E Batman 1

LA D D) BT R CTEIALTEE, BFOREBEHTD S E D 2020 4% TIZ Luzon (231
T D RN ATEEITAERF) 12,000 B Nm3 (2725, ZHUTHZ, Batman 1 /34 7 F A >
B CHIfRF SN OFTFHEEZIMZ D & HIRAL T — XA DGEITFRAKY 14,000 H5 Nm3 (2, H
BN — A DEGA TR 16,000 55 Nm3 ([ L B 52 & E72D, Zhid APEC OF
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FHEGHD High Gas >V A L i 9 % & | Batman 1 (RO FTFEHEGHERIX, ~ 7 v ffilaT
DOFETPRFPHIRNE > TNDEFRA LD,

X 2.3-16 ~7 nflS0OFEEAHE L LB L7~ Batman 1 RIS T A HFHEE

Batangas & Manila % & SSXFICRART AL 774 U aHERTHHEHME LT, RDRH
BT STH T 2 FEFTPRE AR BRE L TH AEELBTRTDLE VD bDONRH D, FDhEHE,
74V OEEBRFNOBILERT I E VAR TH D, HIERMEEEEDO —BRE LT
Fef U 7o F 260 & ORPUERUCER U T, TEMIMUZ I W T A MG HAR D 2200 2 &
FRFNERD | FENHNEI Lo I Hhl 7 EAE LT D, TS S
FEX, tMoOFRE T T HEICH L2 b o i Ebis, TEMMOEFERYEIL, K
SR ADRHE A FIRRIC 2 D Z &1, RISV EROFEFNEZFHET 272 OITITNE R G &
o TWHHIEE LTS, —Ho TEMMICENTIX, %0 LHEFBUCEL T, X
SR AMAE DO FRENE 2 R 5 Z L N BEHR LD L TERLTND

() BNIZ & 2RAHTABRERMERDER
4 SORET —ATIES S RAT ATFEMEORREFIZTL b KRR AFE 2 EAT

éi&%ﬁkbfv&mﬁﬁ%ﬁ#&é_&i%%ﬁf%éoLﬂbv&uﬁﬁfﬁ
BN RET DICIIBORZE UD Z EIXTE CHLIRALN D 5, i, W AFEICEEL K
FTH 5O EDOEERER TH D KRN AMIMEIZOWTIE, BUFPERZLLTRET D
ENARERBEHRTH D, TOD, FIRML 7 — AL, BN T AR Z#H T 5 2 &
MABEE W) FFE T CTHIUTR BIROVFEOREL — AL LTWnD, T72bb, BUFOA
A KBRS AU, BF BB b b e Y= hE L TR E®D 2 &
DAEETH D,

EHITIE, BUFE LTRART AW R SEL-00MEHR & LTI, e b BN S 5,
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O EDIZIE, CNG RAE iR CTdH D NGVPPT T, MWIEHETH 5 2030 4% TIZ 7,500
BUEDOERZDEILTWAER, FlziEok 7 HH) oFEREBfR L, BUFE LT
T OB HRKRDEND, ERSE TIE, ZOENCH CNG ¥ 7 v—D k2B LT
FEE A & > REEEE 72 £, Batman 1 /\/1’77/( NHETHA T T BT A LD

Zzbhk 9,
HAL— "R TR P A NIF %H&k@i&%Hﬁﬁé FLE LTI, HrDH
AZDOWHLCTIE <, B— 7 FBHOHIREIC @ﬁ%/77~@ﬁm%ﬁ&wﬁwﬁ%%i

bk o, Ziud, BRICEERIGR ﬂﬂ#iufwé¢ WA 7 T ~DBIMEE
DIRFERABEEDH, TX VX —BOREKE LToOax MIBIZHER S ik Th 5,
F o, BRWVEEF2 DI, KIAT ARBLTE oA IS REHI N2, & 5128 < 0%
P ZRMET 2 W S0 D bAERRMR CH D, I DICE, =R X —DZER T %
VF R Y A ERICERT 2 & & blc, BRRFICHIS LY A 7B AR TH
Do

2-48



24 HRNLTS5A4Y

241 IRL T34 D OERKE
(1) ZFta>e7+H
o  HIELHMEICHZ GNALRERHRMHETZE LT 5,
e Batmanl |[Zft < RO EIEEpHR & OB L M E 2 T-3RE & T 5,
o FRROTEEAL WIE A ok lfaRGH & T 5,
o A OE - RPN LEMEITAT O Z LR & T 5.

(2) BEtRa—7

Batangas |ZHT7% S 415 LNG 52 A 2 56 512 Cabuyao £ CRIAN A Mk 35 /34 75
A v lmp, TERME U TOFENRIAEN D TEMM 2 @ (Lima Technology Center,
First Philippine Industrial Park) 33 OF Laguna #J5 1 %577 (Laguna Industrial Area) ~ODOfifs
A A Aa—7 (Phase-1) &5, £7- kAT > 3 > & LT IEBEHTAIT DL (Phase-2)

7, CNG 27— a UalT OFFR AL 5315, Batangas = U 7 ~OHkfa | LNG 52 A
il (PNOC-ESB) 7 & D RIKA A5z A1 43U (Future Option) Z &R L TV 5,

AT T A CBEBRAEIL, T AGE S T T A DOREMRDIZD DNV T AT — 3
V. EEBRRD D EASENBET 27D DA AT AT —vay HABGIERHO A —4
VoI AT =Y a v BRPIEEE, 2T AT = ar (VT ey hETe) SCADA
VAT L, BT T Fx— s LY==l R ORI R EN S 1D,

B, AT TA L BRI, EHRRE 7 RE, BRHET D 2 & TEKARIC
BREZFT-EDLZENARETH D, Z I TR, A 7T A CBEEREICB T D HE N—
AL, EWIRIRA T REATO T EERHRE LT, REtEME 40F L LT,

BRI, NATTA U OEARFHCE L TE, TR T 7 v —TCTHEM L7z,

Reflectlon Selection

route

Confirmation of i selection Best route Estimation of
2011FS route including selection cost &
distribution construction

Confirmation of
how to get
permission of
RO

lin

Confirmation of Pipeline route \
owner permission :
___——-""-'—_-__—__ I i i
L Estimation of

r o operation &

maintenance

Confirmation of
Regulations in
Philippines

Basic Design of pipeline & plan
Facilities

—-_____/—-_-—
X 24-1 Fit7w—
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(3) REHEE, HEHEHROIRE
OERE#E

BATMANI /XA 7 Z A > D FHFEHEIZ D\ Tid, Interim Rules and Regulations Governing
the Transmission, Distribution and Supply of Natural Gas(DOE Circular No.2002-08-005(27 August
20021276 > T, EBREEELZN—2 425, REMREBREEL R 24-1 177, 72720, fih
DETHIL TVD LT, BRKE, FICHEREMENSWVILEICRW T, &ilHm
Ze i B S D T DI BTN U T HARDTNERR G A EZ B LT,

#24-1 FEREERERE

ANSI/ASME (American National Standards Institute 77~ X U 7 JRF&H2)
ANSI/ASME B31.4 Liquid Petroleum Transportation Piping Systems
ANSI/ASME B31.8 Gas Transmission and Distribution Piping Systems
ANSI/ASME B16.5 Steel Flanges and Flanged Fittings

ANSI/ASME Factory-made Wrought Steel Butt Welding Fitting

ASME (American Society of Mechanical Engineers 7 A U 77 #hR 2
ASME Boiler And Pressure Vessel Code

ASME Section V. Nondestructive Examination

ASME Section VIII Pressure Vessels

ASME Section IX Welding and Brazing Qualifications

API (American Petroleum Institute: 7 A U 77 A {H1H )
API SPEC 5L
API SPEC6D

ASTM (American Society for Testing and Materials 7 A U k48 - 3B 12)
ASTM A105 Forgings, Carbon Steel, for Piping Components
ASTM A370 Mechanical Testing of Steel Products

NACE (National Association of Corrosion Engineers : 2 KB EHIFHEH )
SSPC (Steel Structures Painting Council)
BSI (British Standards Institution)

DIN (Deutsches Institute fur Normung)
DNV (Det Norske Veritas)

ISO (International Organization for Standardization)

@usr—>avy SR - &R

NATITA L OMBIESST 0y 7 VT AT —2 g VORIBEED D IZdDar—
3V T ADOREFEEREWETH D,

LI FIZ ANS/ASME B31.8 [CED bz ar— a7 7 ADEHRRERT,

Location Class 1

A Location Class 1 is any 1 mile section that has 10 or fewer buildings intended for human

occupancy. A Location Class 1 is intended to reflect areas such as wasteland, deserts,
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mountains, grazing land, farmland, and sparsely populated areas.

77) Class 1 Division 1. A Location Class 1 where the design factor of the pipe is greater than
0.72 but equal to or less than 0.80, and which has been hydrostatically tested to 1.25
times the maximum operating pressure.

) Class 1 Division 2. A Location Class 1 where the design factor of the pipe is equal to or

less than 0.72, and which has been tested to 1.1 times the maximum operating pressure.

Location Class 2

A Location Class 2 is any 1 mile section that has more than 10 but fewer than 46 buildings
intended  for human occupancy. A Location Class 2 is intended to reflect areas where the
degree of population is intermediate between Location Class 1 and Location Class 3 such as

fringe areas around cities and towns, industrial areas, ranch or country estates, etc.

Location Class 3

A Location Class 3 is any 1 mile section that has 46 or more buildings intended for human
occupancy except when a Location Class 4 prevails. A Location Class 3 is intended to reflect
areas such suburban housing developments, shopping centers, residential areas, industrial

areas, and other populated areas not meeting Location Class 4 requirements.

Location Class 4

A Location Class 4 includes areas where multistory buildings are prevalent, and where
traffic is heavy or dense and where there may be numerous other utilities underground.
Multistory means 4 or more floors above ground including the first or ground floor. The depth

of basements or number of basement floors is immaterial.

242 IR OBH v v a v — a7 T AERT,

nr—a vy T AROREGHRBOREL, K 2421277,

k. MHET A O, FERICEE T2 7 A VMR 2 Z A MEL, m—
Tar I A3 (RiHR#04) & LT,

2-51



X 242 BHRX
(4 2.9-2 |- FF48#k)
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#2422 vhr—3arvy TR EHREEK

Location Class

Part Trunk Line Distribution Line
Section Section1 Section2 Section3 Section4 FutureOption -
Location Class 3 2 3 3.4 2.3 3

Design Factor
Part Trunk Line Distribution Line
Location Class 1 division1 1 division2 2 3 4 3
Design Factor 0.8 0.72 0.6 0.4 0.4

@17, REEDHLE

IRA T T A 020, T AV A4S (American Petroleum Institute LL T TAPT) &9 ,)
TEDLNMEZ AT 5, A7 Y= bTix, AARENTRS EEBNEL L, BHIE
oy R U 7B B D APLSL X-65 (11 £% 24inch) & OV API 5L X-52 (1% 16inch)
API 5L X-42 (1£% 12inch) Z 42 & 9% (N2 16inch | % Phase2 T ), % O HEIZIE,

R =F Lo ahil, PO RRENLEREZDI<,

T, $EONEIZIE, i LT OEORAEEZS DI R v BEE T,

- ff BE : APISLX-65(24inch), X-52(16inch), X-42(12inch)
- SEBEE  REERY = F L gE
- WNHBE AR B

BEE A TOHERICHET 5,

R 243 ITEEBIBRICI T D31 7 RIPE OIFEE R LAREN 2R 2R T

ek, BIEFHR ORI E IR,

# 243 A THAE (1)

Pipe Wall Thickness

i Location Class (mm)
Part Size(Grade) Design
Pressure 1 division1 1 division2 2 3 4
. 24inch (API 5L X65) 7.0Mpa - - 10.3 14.3
Trunk Line
16inch (API 5L X52) 7.0Mpa — - 8.7 11.9
Distribute Line 12inch (API 5L X42) 2.0Mpa - - 7.0
Pipe Spec
Part Pressure Size Grade Location Class Pipe Type External Coating | Internal Coating Sour
3.4 UOE Hi PEL 3.5mm [ Epox min. 50y Non Sour
) 24inch API 5L X-65
Trunk Line 7.0Mpa 2 UOE Hi PEL 3.5mm | Epox min. 50u Non Sour
16inch API 5L X-52 34 S'MLESS Hi PEL 3.5mm | Epox min. 50y Non Sour
Distribute Line 2.0Mpa 12inch API 5L X-42 2.3 S'MLESS Hi PEL 3.0mm | Epox min. 50u Non Sour

2-53




@it BB &+

AL kR, HUBRFC T ANRA T I A4 NBEEZH HBNDH L7 4 VB ETIE, H
R TORfx I FR0MGEZ 8 U CTEG L. TEET A 8E mﬁﬁﬁ%ﬂJWfﬁxﬁﬁﬁ
PALMERREHESE) OB XA HF ZMESICITEN T2, /o, AREEMICHRT 2%
EBRE L. BAROHHEM TOHEINR , Uy 2B Al a w4 5,
Batmanl Tli¥, HUERAMR, NDBE, HBMHEIRZEE 2 TT 1 v 31 T OMEHIEE L B
HERBE DGR FEEIZ OV T TRRO L D ITRE LT,

T) TA A T

M T 2 EEED T A 23 7id, FERBROLMEREZ 1TV, fix 7etERE 2 1
R DUERDH L3, AARTOMBERN 2B E 2 TRAIN AR EZ#EAT 5,

24412 APLEEYE GGEMPEEE) & AARCOMEEN A1 £ 2 CTHRA S eI & R
R
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o
£ 24-4 N THAER (2)
[FREXiE] BEBRR [ R i) & E &R [HERR] 8651
TEEA API(5L-2012) API 5L-2012 (EIRH-#&%E &) API 5L-2012 (IR H#&E )
<SalLevel 1> <{Salevel 2.3> <{Salevel 2.3>
HE 610.0mm (UOE) 610.0mm(UOE) 323.9mm (SML)
EE 10.3t 143t 9.2t(7.0t fREE)
JL—Fk L450M (X65M) PSL2 L450M (X65M) PSL2 1290Q(X42Q) PSL2
(23547 Pem <025(C<0.12) <022(C<0.12) <022(C<0.12)
Ceq =043(C>0.12) =043(C>0.12) =043(C>0.12)
SIaRYEIE Axm |fH 450-600 450-600 -
B3RS (B#) 535-760 535-670 -
B3RS (A HRER) 53510 £ 535-760 -
BRREE <093 <093 -
#wam |t A - - 290-495
5l3RME - - 415-760
[£37N-4 - - <093
1o RE32mm, FE0.125t RE32mm, FE0.125t RE32mm, FE0.125t
®E - =<250HV =<220HV
T LE— IR 0°C/RIEEAIRE o°c o’c
PN F4227J(B# . HAZ, Depo) - f# . HAZ. Depo 1B %< =34J. F1565J
Ve ($7 442 %2/3) Br>075x27) 41, HAZ, Depo {8/ 240J. F1480J (BB & {Ommm*6.7mm)
SA HESETF 19 2 85%(FH 1) EAERSE ERAERSE
DWTT HERRRE 0°C/BAREFIRE o’c -
F15=85% o _
SA X20" Bt CERE S BRI T =85
KE fEFAEE-90%SMYS APL {BL100%SMYS, J/NEE TEHHE. 108 API {HL100%SMYS, B/NEETEHH
sV M 05D, 64mmiB 300mm . 1.6mmiR 150mmE. 1.6mmiR
F3—vay 6.4mm BEE BES
08mm (P™—hob) (F2) ($2)
ZOtET : 0.125t(4%") 04mmiB (I GHERE) 0.4mmiB (F4# 18 GBRIET )
i 08mmi (L LI#F 0.8mmit8 (LT
Tk SMR(E L) +16mm +16mm +1.6mm
HE(PR) +32mm +32mm +0.0075D
5t~15tR i : 0.1t
BE 15t E : = 15mm ($)15%. -0 (+)15%. ~125%
1.5%(E i) 1%(E i) 1%(E )
i 2 R) 2 (k)
Aty 2/1000 2/1000 2/1000
3 m(4mm L) it 1 m(4mm L) Uit 1 m(4mm L)
RE +500mm +500mm +500mm
5 ({8/2)+10%, -35% ({8 =)+15%, -0 ({8 =)+10%, -35%
- (ayhF19)-1.75% (AyhF19)-1.75% (Avh 1) -1.75%
FRIERE $ARUT - -
u W&, AEFED&UTIERE _
RT B H#(200mm) (API&.JISZ3104M25E 1) )
uT I ER200mmERLL — L2 R I EI200mmERL  — L2 R 2EEER NS/YFRIE
. _ TEHRASE100mmGEEREL). Bx®E AEIRASE100mm, BEE
MT(EEO2) (. SHE) (Bl SER)
BRBHR AVE:35mT, {84 :30mT AVE:35mT, {84 :30mT AVE:35mT., {84 :3.0mT

A) AR

15T D B0 N\ B E OB ORI, APT FEYEIZ H A~ IRBER M OFF R 5k L
WHAD JIS EHEAEH T 5,
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243122V 7RO ENEE <9, £7-. Location Class & Safety Assessment Level (L4
T SA Level) OREZF 24-5 |77, ZOMHERREICED ETORIEICOWTIE, 3.1.1
HEeZR I,

Location Class Safety
defined By Assessment
ANSI/ASME Level
BATMAN 1 Project to be divided into
3 Safety assessment levels governed Location Class 4 SA Level 3
by the following criteria:
1.Proximity to the active fault;
2.Location of pipeline relative to the -
density of population; Location Class 3 SA Level 2
3.Liquefaction potential of the
pipelineroute.
NOTE:
Safety Assessment Level 1: APISTANDARD Location Class 3 SA Level 2
Safety Assessment Level 2: JAPANESE GAS
PIPELINE CODE / API
Safety Assessment Level 3 JAPANESE GAS
PIPELINE CODE
Location Class 2 SA Level 1
Location Class 3 SA Level 2

24-3 V) 7TRIERAAYE
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R
il

* 245 SALevel ®

%

®5E

1t ¥

B

bl Sa Level 3
t

x

e Sa |Level 2

Sa Level 1

1 2 3 4

Location Class

T) VALY
Batmanl Ti,
WZEDT,
AELRA (VT) (XIS Btk & APL BUS I, R LFHENATH D720, WTIDHAETH
MEEIX 2V, 2 2Tl EBRRIEETH D APLEIE & T 5,
GBI (RT) (X, B U 7 RO COFEMP; ki IS sz @ AT 5,
FrBHIAR & SEELE LV OFEBIZ DWW TIE, R 2.4-7 17T,
¥, TOMMROERIREIZE D ETORME, APLEAE & JIS Kk KON IIS 23104 D 2
ML 3FHOEWINZOWTIL LI EHAS R I LZ0,

HIIET ) Z5E 2, BIHERER O EEL = ) THNZHK 2.4-6 D L H

#24-6 VU THIOHHYRBER DA IELUE

Safety Assessment

Level 1 Level 2 Level 3
VT API1104 API1104 API1104
RT API1104 JIS Z 3104 JIS Z 3104
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# 2.4-7 MBMIARLBEELE LV OME

iﬁ? Sa Level 2 Sa Level 3
HEREtE 5
: N.A X1
=g RT 100%
i
HRHERR RT 100%
#
#
+
#*
Sa Level 1
As Per API N.A N.A
RT #REX
As Per API JIS 3104 3%F JIS 3104 247
BEMEELAIL

31:JIS3104 25U LD RBLARILAEFELLY

(4) BEFRAMOOFE, BREHEN. HHEEORTE
BRETES, AEEEE, MHEEIZHOWTIZ, LT OBHRAIE L, ST 21TV, A
R ERET D,
LNG LA — I b OEHET)
B R S~ D UG BARIE ) & iR
RIRTT A DRYSY
Batman2 72 EfFRDNA T T A4 Ry BT — T Ab~D R

O &4
7)) HEHERK
ARFEFHZIL, BEORART ADWEHHFE CRIMEH IS AGA DXZEEMH L7,
AGA D% LU FIZRT,

1/2
B —PB ~(0.0375xGxhx P/ Z,xT,) | o5 [1
GxLxT xZ.

ave

0 =38.774x107° x b X
Pb

Where ;
Q Flow Rate (MMCFD)
Ty Temperature Base (°R)
Py Pressure Base (PSIA)
P, Inlet Pressure (PSIA)
P, Outlet Pressure (PSIA)
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Gas Specific Gravity (dimensionless)

Vertical Drop (feet)

=)

3

Average Gas Pressure (PSIA)

N
3

Compressibility Factor (dimensionless)

—
[']
<
o

Average Gas Temperature (°R)
Pipe Length (mile)

Pipe Diameter (inch)

—hU|—

Friction Factor (dimensionless)

4) ®KBE714
BRI R ETHNAL TF A4 W NCFDEEIT, LTO®EY &1 5,

Trunk Line(form Batangas to Sucat Power Station) : 95km
Distribution Line (from GS1 to Lima Technology Center) : 2.2km
Distribution Line (from GS2 to First Philippine Industrial Park) (Future) :1.5km
Distribution Line(from GS3 to Laguna Industrial Area) : 7.0km

7)) A
HRETOTIETHNL, K24-8DLBY THD,

# 2.4-8 ERTH

25 13 §£8 3§ ¢
2 o c —+ o [ [ Y]
0] 4 v o o 3 =] -
) = - > o o o
e} o = ) 5 o
g- - © o o 3
Customer Name o o S e c o TOTAL
S = 3 & & w
o 0] S —
g<u - Q' Q
<
=
2018 46.5 52.5 39.5 86.5 79.0 304.0
2023 134.0 139.0 776.0 126.0 158.0 1,333.0
Demand 2028 273.5 203.5 815.5 165.5 237.0 1,695.0
(MNm3/f|5) 2033 385.7 290.7 1,575.7 227.7 1,058.3 3,538.0
2038 455.7 360.7 1,595.7 247.7 1,098.3 3,758.0
2043 518.7 423.7 1,608.7 260.7 1,822.3 4,634.0

ARPEERFHI BT > UL, EROFEF R A HNER Y720 Ot E (Nm3/h) 12k
WHHEDE L, FEERA~OT AEHREIL, 249 0@ & LIm,
Fo, Wk EOY—7REEZBE L, RHYE 720D OFEHEIZK LT 10%F2EE OE v B
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LEEE LT,
E. OROBEFHIHT- > Tk, FFED 2028 45, 2033 4, 2038 4E K TN2043 4E0D 4
= AEREIRR LT D,

#£249 BRITARE
35 17 592 § ¢
— o) c — o c Q
o) — 'lq o) @] 3 S —
) A > o [ o
(e} ) = QO — o
3 ) ) 2 2
Customer Name o 5 T 9 c o TOTAL
s * 3 3 & »
0 (0] 0] = —
< - ) o
= S
3
2018 6,000 7,000 5,000 11,000 10,000 39,000
2023 17,000 18,000 98,000 16,000 20,000 169,000
Demand 2028 35,000 26,000 | 103,000 21,000 30,000 215,000
(Nm3/h) 2033 49,000 37,000 | 198,000 29,000 | 133,000 446,000
2038 58,000 46,000 : 201,000 32,000 | 138,000 475,000
2043 66,000 54,000 | 203,000 33,000 | 229,000 585,000

T) BEES
KT A UEEHASIZERBIT DRIFEE NIX, KARH A CCGT OUEHEETI A 1.5MPa Th
DT END, FEARRE TR, AEE 2.0MPall EE 35,

) Wi &
EEEE O ADPEHIL, 20m/s LT AR E 5,

HAREE IR DR TR BRIV o0 TEMMIC T2 b0, =

IR I AROBAGEE CHE L TV D 7O K 35m/s 2 2 2 E 1 X Ly,

7)) HAWE
HADKEIL, 0.65 &T 5,

QREHER
BEHEROFEMIL, IMTEEHIR T,
7)) ARt
A£816 A »F LBk, BATRHA 21T - 7= #E 5. Batangas > Cabuyao (GS3) £ C
D &% 247, Cabuyao (GS3) 7>5 Sucat £ TO L% 167E LTz, EMITH R E
RIRT,
2028 4, 2033 4} O 2038 AE DTG TN 6 D s it R x TRilsrnd,
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7.0

6.0

5.0
F N S
% e ———

et

3

w

w

20
o

2.0

1.0

Y P VPTURN PPPPPTRTN FPPPPTIN TPPTPTTTTE PRRTTUTTIT FURTTRTIEE FRPTRTIRT FUPTTPPTI FOTPTTTN FRTPTITA

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

Distance [km]
B 2.4-4 2028 FEDWEERTHRE R

70

6.0 : \

5.0

\¥

o)
=)
b
=
w
wv
2.0
a
20
10 F
00 E

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

Distance [km]

2.4-5 2033 fEDEMEATRE R
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7.0

6.0 ~~

Pgssure [MRa]

10

00 &

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

Distance [km]

X 2.4-6 2038 FEDIREMENTHER

TEMATRER LD, &7 A4 00X, LFo@E») & L,
Trunk Line (form Batangas to Sucat Power Station)from Batangas to GS3 :
from GS3 to Sucat Power Station
Distribution Line (from GS1 to Lima Technology Center)
Distribution Line (from GS2 to First Philippine Industrial Park)

Distribution Line (from GS3 to Laguna Industrial Area)

WIZ, 2043 FEOFEFE T RN D IEMNTIE R 2R T, FTRO@EY | H&HiA (Sucat

Power Station) F TIXRIZE LR WERE 725,

Z #UiE. Sucat Power Station DFEE % 2038 45 F TiL 350MW, 2043 FLIFEOREBEE

Z TJO0MW CAEE L7 Z SIS P AEBEBEOHNNERK & 7o T 5,
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7.0

v ‘\\\\\\

50 \\
@0

2

et

3

v

w

20
o

2.0

10

0.0

0.0 10.0 20.0 30,0 40,0 50.0 60.0 70.0 80.0 90.0  100.0

Distance [km]

X 2.4-7 2043 FEDOREBITHER

Sucat Power Station (2331 5K DFEFEREE 700MW L HBET 555613, GS3 LIED 7
A AR, 167 TIERLS, RO AR ERIRRD 247 LT 0ERH 5,

R REREORNEE BiwE LT, AFIE, 2048 4£0 Sucat Power Station (Z351F 5 ¥
TR EOZFETHNR T DHRIZONTIL, ABOBEE T 5,

%7 & LT, Trunk Line &R0 O % 247 & U726 O WIS E R 2 R DX RT,
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7.0

6.0 \\\*\\\\\\

50 \\
2.0
g -\.
[
5
(%]
w
80
o
2.0
1.0
0.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

Distance [km]

X 2.4-8 2043 FEDOFEMHTHER (2) Trunk Line 4% 2477 — 2

A) EHES

AR D IR ZERET H 2 & T, 2028 FIZOMRN D DOEHETIIX, 4.0MPa THHE
b, AL, 2033 FOMEFREELENT DHHI20E, WAPDOEHIE %
6.8MPa £ T LT 2 MENH D,

¥ 7~. %4 Distribution Line @ Inlet Pressure X, 2.0MPa & 55, Z D78, FILEi
DGR A > b & 722 GS1,GS2 BTN GS3 IZ%1E S 415 Pressure Regulators C 2.0MPa
¥ CTJE 71 %&£ L T4 Distribution Line (2 F A {467 5,

INOOREREZMED DL L, LLTD#EY &85,

* Trunk Line (form Batangas to Sucat Power Station)from 2018 to 2033: 4.0 MPa

from 2038 6.8 MPa
Distribution Line (from GS1 to Lima Technology Center) 2.0 MPa
Distribution Line (from GS2 to First Philippine Industrial Park) : 2.0 MPa
Distribution Line (from GS3 to Laguna Industrial Area) 2.0 MPa

72%. {RIZ Batangas 7> Cabuyao (GS3)E TO % 167L LiziH. 2028 2D
TRFTFEEIIISTE 528, DIBEOFTFEIIT SRR,
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if:\ WESEIHOORZ 1678 LTH, OE24OBED TEEIZK LT 23 ET
CIEFROEEEAEFEB L, 24°BETDHIENEE LU,

) w&EtET
na@ erjj%%ré’b DXIZFH_Ajjj: u‘F@ Dkﬁ‘é

Trunk Line (form Batangas to Sucat Power Station) : 7.0 MPa
Distribution Line (from GS1 to Lima Technology Center) : 2.0 MPa
Distribution Line (from GS2 to First Philippine Industrial Park) : 2.0 MPa
Distribution Line (from GS3 to Laguna Industrial Area) : 2.0 MPa

T) FRFAIREN APk &
GS3 7% Sucat ETOORE 167L LIzhE. 2043 FEOBEFEREICK L, Sucat

Power Station DFEEE &> 5 50,000Nm3/h %8 U 7= &) i K& (& 535,000Nm3/h)
LB,

7.0

~

60 F

10 f

0.0 PTTTEITETE FTTTTTEETE PP T T T FPTETETETE PP TT TS FETIT O] ETT T T TTS PR RIS PETT TS PETE TR R

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
Distance [km]

X 2.4-9 BAMEFRERE
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Lima Technology Center 166,000 Nm3/h (2043 - — X)
First Philippine Industrial Park:54,000 Nm3/h (2043 £F-~— X)

Calamba Power Station :203,000 Nm3/h (2043 H-~— R)
Laguna Industrial Area :33,000 Nm3/h (2043 4F-~X— X)
Sucat Power Station :179,000Nm3/h (229,000Nm3/h — 50,000Nm3/h)

—7J. Sucat Power Station THEE X453 EE 7T00MW &t 729 72912, GS3 76
Sucat £ TOORE 247 L7236 OMEEIT 635,000Nm3/h & 725

(5) BIHRDBEEH
DEERF/ L TS5A4 V0EE (RiBESHORERE)

BHITIT O A T T4 L DJEEEER O EITFICEETH Y | EHEHIE L i L
WKL T, vlr—ya 7 7 AR, SAlevel DG, A E L WEEELZ LI TO X
INTHIE LT,

7) [MHEE)] SALevel2, 3 (B — 3275 X3, 4)

MR I DB H IR, BAROGEERMTER O 5 2B B (v 7 B
WZTIT 9,

HACH T 2 EHZ W TR, BARDOHIKKIC TRES - NS M &M+ 5,
BUHYABERIZ 31T 2 fh g it slih o A R AL YEL T, R oD JIS MM KL 2 M &3 9~ 5
Lok L, 28BELFEHTH, ZOBRA. KRERREERTLZ L LT5H,

1) [FEME] SALevel | (B — a7 5 A2)

MBI INT DEHEH BRI, BT — 7 a3 %,

PR O A IEREIL, APLIC LD HEABEAT 5 b0 L L, $kEGEIL, API T
EDD 15%LL EET 5, 7ok, HRTEEERER 2 KBCT 2 BA1%, MERER %2 £ 5
kT,

QIR S LHHEEE

IRA T T A OHEBRIEIFEEHI ANSTIZED LTV 5, £ 2.4-9 |2 ANS/ASME B31.8
2B D L RS O A2 R,
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F 24-10 R ASA T T4 L OMEBRIB I DIRET

ANSI/ASME B31.8 (287D EHWYDIRE

T #Y (inch)
SREHIOSE
13z B
A H
O4%20inch O 4%20inch
LI 5 =}
INATSA IR DT=EBE D 1.6km KRENEIX0.4km) TEE K
USR1 PO T OHIRELD , EARICIEFTE . AR, LU, $E . 24 12 18
BhEMNZLET D,
IRATSAUNTROT=EE D 1.6km RRENE(Z0.4km) TEEB
OSR2 |BO0FERBAA6REDHXZELVS . E{ABIZIXET ST O 51 F 30 18 18
X, THE#FTENZHT D,
INATSAUNTBST={EEZD1.6km XE(TEIF0.4km) TIE B K
ISA3 |H46LL EDHRELDS , EARMICIIIBSIDOEEFREMK, T
EHENEZET D,
30 24 24
P ABETU EOERBREEMMNIZILEALEEZLEHTEY. ZBEMN
ZLLARBELUNCLZTE MBI ZLHDHhiEELS,
NE - SREEERERTOOS—1a ISR IZTDUNT) 36 24 24

FRfE# AT, B AR CEREHREFE~O YY) 72 F L, HRES 2K
24-11 DX HITED T, 728, mEEKE Lo ROW IZB LTk, fFkoimtgEitm<es U7y
> 7 ORI B S CIRRIW S NEE D 7= 00, IARHRES 2 12mE Lz,

Fio, EEEE ROW UAOEHTIZ OWTIE, O U < i s 5~ o #igk
LBl MTFECLD AL TTA L OBRIE) A7 ZRET D720, B8R % Bk
LT rELT,

PFEAFHE O PNR IR DOW T b | RO E T H-OMER S O

T &, T L RIRRIC BB 2 B D Rt & LT,

RIE S TPESNTVD

# 24-11 RN T T A OEBIRE ORE
Part Trunk Line Distribution Line
Section Section1 Section2 Section3 Distribution 1 Distribution 2 Distribution 3
Location Class 3 2 3 3 3 3
Depth (m) 1.2 1.2 1.2 1.2 1.2 1.2
Protective plate Need None None Need Need Need
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QER Ltk

*%@&ﬂwﬁ@%&ﬁﬁmﬁﬁw HR LRk Z LIS R,

BRIRE S I OWTIIANRIAEEH BRI 2 BE LT D, AL, SRR B R
ﬁ%k@%%@@@ XL OBfFEEEE L CRET H0LERD D,

Fo, HELICOWTS, BEREHEEORRICIEWVIRET 228, FERELL NI, HER
FLEO30mETIE, BERWICTHOREST Z L T2, 2, miEEKO ROW S OiE
HICBIT 2D R L oo EiE, sk 28595,

BOREMR 130 & 0 AR Cik, AREIC, Al 84 T) TOHDELEZ{TV., T/Ek
A PREEEIC OV TR, AERMES EREHEORR) #RERET D,

B, HORLOBIL, EROMEEZP <72, BEFEEL 52T,

X 2.4-10 AEHEIRHE|WTE

(6) RT—L a ViEkiE
Q53 [oFE]

RAT T4 T, BE, MERER, BAFOMER L EZENE LEFAT—va vk
HET D,

LTS, %kl o], Wiz Ry,

7) BVS (v )V T AT — g ))
H AR T T A T fEFFERT D720 3 7T 4 O P EHUSIZ BVS 258%E T 5,
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BVS (Zi3A 7T A o OMElrEkE & U CTREERERET L LI, M T TA
DIEBEERE & F5 o To RS E. (Eor e LOMBE) 2RIET 5,

BVS TO/NA T T A T 7SV T ORBMRIUZ DWW TR, A 7T A 2L pE S
% Center Station 7> 5 24 R[], Bi A - JIE S, £ 7= RB2MERFEOERBERIELZ e L 35,

14) GS (INNFRTF— =73 )

Trunk-Line (¥4 A OWERE N % LT 572 0I5 FES 7.0MPa & L TUW 2 A%,
Distribution-Line ®ERESIE TCHADES 2 T iF 2D GHETSH) 729012 GS Zi&ET 5,

GS \ZITWBIER D) 2 BRENR & 95 B NS (T3 F) ZskE L, HAATIEh
D3 — DI FEERESC E B SR RE OB R RS 1T 2. C 2 BB T D, Eo, AT EHIEFIZHE
RSHELHDIC, XA T TALVHFOF A NERET DT 4V E— X OBIEREOIRE[F
T 2 7o INRAEE 2 R E T 5.

GS TONRA T T A VET)RB MR DEIRAR DU DWW TR, A T T A 2L RERT
% Center Station 2> 5 24 R[], Bt - PIEEZ FRE L 375,

7) MS (A= VUV T AT —aV)

AT T A DFERD, TEESOUHIRN IR T 272010, BB RERE &
DOEAHSITFEIC MS 2% ET 5,

MS IZITIREFFZFRE L, £7o, MR 2 EFICHERERT 27201031 I 4 DX
ANEBRET DT 4N F—HRET D,

MS TDO/NNA T T A UFREIZOWTUIR, A T T A o ZEFEET 5 Center Station 7> 5
24 P, BEHR - SHAIZ FTRE L 2,

T) GMS (AT A—=Z YV TAT—vay) @R AT—Ya v

Gas Supply Company & OEEITFHIZ GMS &R E T 5,

GMS (2%, Supply Company 75 DA ARG a2 JIE ST D 72O Ot st 25 E L, it
E DR EFRAERLRIEREE ZHIET 2720, MEFHIESNC 2 K& ET 5, £72. Supply
Company & OHSIHE LTHADMAK, B\EZHET 2720 D4EE (FA/u~ 777
REER) bbb CRET D,

F\Z, Supply Gas DJES) % 4331 7T A4 o OEMEINIRET 272D D GS HEEEZ Ff-
TR A RRE T D, GMS IZIE, ERAT—va VOMEEE LT3, 7T A v OMEFFEELIC
VERREY V2 BTS00 T7 0 F ¥ —#ii e #ET 5,

GMS TOAHEM, FHEZROEEIRIUCOWTIX, A T T A 2 EPEHT 5 Center
Station 7> © 24 K], BS - MEZ FREE T 5,

Q&
Phase-1 @ Process Flow Diagram % [¥] 2.4-11 {27779, Phase-2 } O® Future Option /b— K 2B
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T 5 BN DWW T, IRATEEHT R,

QLA 7 MEEHR
Phase-1 D% AT —3 = UAEHER] % [X] 2.4-12~[X] 2.4-16 |27, Phase-2 |[ZB89 % Sucat

Power Stastion 7% & ¢ Metering Station (MS) FEMEXIUSFTEEHIRT,

- Block Valve Station (BVSI1)

- Governor Station (GS1, GS2)

- Governor Station with PIG Launcher/Receiver Line (GS3)

- Governor & Metering Station with PIG Launcher Line (GMS)

* Metering Station (MS1, MS2)
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[X| 2.4-11 Process Flow Diagram [Phasel]
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[X] 2.4-12 Typical Drawing of Block Valve Station (BVS1)
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X 2.4-13 Typical Drawing of Governor Station (GS1,GS2) [Phasel |
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[X| 2.4-14 Typical Drawing of Governor Station with PIG Launcher/Receiver Line (GS3) [Phasel |
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[X| 2.4-15 Typical Drawing of Governor & Metering Station with PIG Launcher Line (GMS) [Phasel ]
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X 2.4-16 Typical Drawing of Metering Station(MS1,MS2) [Phasel |
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W, A7 —3a DR BEICONTIE, UTORICEELTERT DL LT 2,

o BRWELTON Yy 7 IA MEELET L, BEOKRGHILE ORI 5755,
JEARAE D FIBERS 1E 51 R (T gk B M ORIfR A /NS < 3 5) 78 E 2TV E BRSO % 5
Loz EEd5,

o BRIE7R EORRFHENMEX, HE O National Structural Code of the Philippines (NSCP)
2010 AT 5, AEIO7 7Y =7 b= 7 ZONE II (V=200km/h)IZJ& L T\ %
D, AEIOREMEEZ S FE 2 CTREOUGETHRFT SN TS Z &b, BEIE Y
LEATO B vt 707 - O BLHERUE 250Km/h #1253 2,

(7) SCADA LR T s
MSCADA L R T L
SCADA &%, Supervisory Control And Data Acquisition Dl T 0 | B & HilfH 247 5 >
AT LTHLD,
BHELULTOXERT AT ALV ERSND,
7) MTU (Master Terminal Unit)
MTU (EEERHEmALEE) 1%, BEAdER (hiJiiRm) (CaE S, SCADA
VAT LD & 72 5 HEE T, RTU (EMREGARLERE) ) S D7 — 2 2L, KUY RTU ~
Dawy REEET D,
-4 ) HMI (Human Machine Interface)
MTU & ZREHIERICRE SN DB T, MRV AT LDT —F a4 X L—H I
FRL, ARV—FRV AT LEER/FIHTEL LT HEETH D,
7) RTU (Remote Terminal Unit)
EERICRE SN L L. B VDOEBCEEAT — X A &y ilf5
DO MTU IZEDHEB TH D, £lo, MTU LD I~ RIZED | SNDEEE & HilH 5 2
R A bR OEETH 5,
) E(E A
BRI R & IR R A B 2 BE AR TH Y | lBE RO L#EE R UTon
TIE, HHEMOAR - EIRREHR, ARBERBOERESEOFE, KO EBE
RS, Fix OFAR D D,

@BATMAN [ZBITB VAT LBE

7)) BEEWLEIE S 25 2 [SCADA |
SCADA (Z51) 2 FARN et a2 X 2.4-17 127,
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SCADA Tele-communication

Satellite

Elec. Power

|
O3

0000 |
Power Distribution oo0o| @9
RTU

1
r f Firewall  Security Monitor
Security I ‘ ’[
— Camera R
Gen Sets

er Internet
Remote Station Center Station

X 2.4-17 SCADA #EX

A) BEAH - HIE

HANRN T T4 URIZEIT D SCADA ¥ AT AL, A T T4 L 2RE,. DORNERH
IREHR A AT T H T2, Mgk OMEM & RSFICHLE R T — X ZlEEARIC L > Trk L, B
BRIBERIZ L - T, =EREAR., =ZREHIEZ1T 9,

HE K OEI L, £ AT —3 3> (GMS, BVS, GS, MS) MbHOLL FOIEHRE (kT
Do

o TAYiE

o HAENH

o N AR

o SMRENRILE O RET

IRA T T A DI AYRIRe ERERITIE, mE R CERrR, B O BHEADY ATRE
L%,

KU AT LAOERERA A —T %X 2.4-18 [ZRT,
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Primary Link: 150MHz band Radio Link Legend:
=y 9

Antenna
[ SCADA Scope

Secondary Link: TDM-TDMA Star type VSAT [ Out of SCADA Scope

Large Display

~

ven
Router

Convol || Gonrol | | coor TP Wonior wes
# #2 L8P Server Terminal Server.
[ oW )

Securty

Repeater Stations for
150MHz Band Radio Link

Vins
Control
System

(2 stations)

[Control Center]

X

NN

( =) ( =) ( =) ( =) ( =)
vear oot 2 2o 150MHz VSAT 150MHz 210Hz 150MHz 21GHz
= e = - -

. . .
- -
e o

SCADARTU

scronrru ]

Protection
Current

[Batangas]
LNG Terminal
(Shell Gas Plant)

[BVS1]

2.4-18
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SCADA 3V AT AL A A —TH

INTERNET

36 Network

Pover Siely
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QS E#R

HWERFROFERCEE HF IOV TIE, FHHBERNOARR - EREHRE, ARIEE R
AR OR A, 72, MEBEEREME 2 O FXNRD 5, EERE - EEHE - s
EOIEHEM: « (T BREE - EBME « RS IC O W CRIEERE: LSS 2 E B ULRF L
7oAE L, ARk A VHF SERREIER, BIRER % VSAT AR E 25 2 LN cdh b & f)
Wr L7z,

7)) GEfE IR
LUFIC, 185 R R R 2 R,

# 2.4-12 BEEBRELB

CASE Al A2 A3 A4 A5
SUTNSETI PUTL UL PUTL 2T 2T
59 A Fiber Optic Link Satellite Link Radio Link Radio Link Satellite Link
p1%
Nyo7v7 - — — Satellite Link Radio Link
azk x (FEHIH ) A (hE2E) O (1) A (hI2E) A (hiEEE)
BIEELVHFERICING, F&4
WEEFIST-BERTHILT, |-EHE-BILTEILET, LUB
. -B B A AR B . . SYBUMEEEA TR TTEE, VMBI R T
Aok AT B ERHEAE R BEERCERRE | omasaEEsvirERC | -HEDRRIHE, F— e
FBHIET, B —rUABTY BRNE S,
Tt B,
VHFh R AL BB,
TR A ALE
~ - e [ RS VHFE B AR ELIS S, SERORMRE
FAYyk jgffgggigg [‘?gﬁf?ﬁ;ﬁ VHER B LB, HREADE A BB RIS BRI
& i= = THURAASBHE SERORMRE BYBBD, FihOERE
EERHTILENAY, LM
BHIES — YRI5,
H5E x A A © (¢]

A) VHF #ERR[El#
BATMANI (28T % A A V[EfR L 4% VHF BERRERROHEAZE T, SCADA ¥ 2T A
DIEARBE R NEHE ELD Ny 77 » FEHEOHEZEEB L, RO LBY LT 5,

VHF R EHR O FEATE T

o JEUEHEA - 150MHz #f
o EEHTI: IW/10W
o [mIEEEE : 1200 bps

B HEANL— N R OIEMEE, fFRkA 7 a &2 ST, VHF RO A2 %
Mt L=,

SEAGTH (Batangas~Cabuyao) D6, BHIZ 2 ROTHERO@ERNLEL 72D, H
\ o, HANAL T T4 OIEHFHE (~Sucat) . FFkA 7T 3 (PNOC-ESB~) MNHGE
NAHLEIZIX, ENEN 1 /o7 a AFHEENR LI L 725,

7) VSAT f# 2 [B]#3

K7y =7 MZBWT ARy 77 v AR E 7225 VSAT &2 AR O EARGE TIx.
SCADA ¥ AT LD FEARZE K ONal# — LD A A VEFROHAEEZZEB L, LLFDO LB
95,

VSAT % 2[RI O FeARGE T

o ZHGKX : TDM

o Zoutift : TDMA

o FREY— . Gatewaysuta-A/—%
e  TDM CH fmikif i : 32 kbps

e  TDMA CH {m% i % : 32 Kkbps
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KR T TANIBIT By NT—7 X EZK 2.4-19 12”7,

\\O%

=) EXaVUT«
BNA T A NIEERA T TFMETH Y BE LT2 T AOEG AN ER I 5,
BAT—va I ISR LR IECH D7D, W, EENIRNAMLETH D LF

Bplc, BARIOIHREEEARH 2B 25 2L b0ETHY, Ex 2 U T I L T,

DL ZHBRET L, 7 A R RO, 24 REIRHE DO — Rv o A fdET 52 & & L,

VSAT VsAT vsaT vsaT VsAT vsaT vsaT vsAT

# 24-13 X =2V T ¢ dAELBBREE

CASE B1 B2 B3 B4
_ | BATER HY &Y HL Tl
tXaTA——
H—K<> &Y Tl HY Tl
axk A O O -
. ot i ipr | CEEMENEAMEARE | BEHASELLRL S _
Aok BORELHRELD SRR AT HE EFTD
- ERNASORBRARN ) s sl wE0E #(=Vandalism DRI
TA)Uk CEEER, BUIH— nAEAShZ - BN
FIoDAEBRDDDD -
)5 © A o x

B A FRERR Y AT DO A A — T %K 2.4-20 IZRT,

3G
Antenna

Surveillance
Camera

X 2.4-20

3G/UMTS
Network

Security Camera
Monitor

A TERY AT BERA A—D
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(8) BRI REE

%Eﬁxﬂ4f§4yd\%ﬁ(E%%ﬁ\%ﬁ\MI$Kiéﬁﬁ%m%)@ﬁﬁ%
Bi<izlz, BRI KRB MR T 2 LER & 5,

BAMMNli %ﬁ@ﬂﬁ%< M TOMER L L < H DD, BRLED LT
B EIRBE Z e A EAR ATRE 72 (AN IR = 27 5,

AR E {Tﬁ{ii@% Uy MILLFRZETFTHND,

o BB IAN O KR E B OBBIZHE L T\ 5,

o [HEEMHENFIETH D,

o REEZLIGEMRETE D,

OEARMAR

BRI OMAE, BMORENE, KO, EBEROEATEEE DL FIORT,

B, HEEPIRICOWTIT, HEB TS TH Y . FEMEREEICR VT, HIE
RO RN TH D,

B 2.4-21 12, AERERSFXNOBMEZ =T,

X 2.4-21 AHEFRFR HMEX
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ORXEHBEE

7) BhEExtg
Pipe Size Total Length
24inch (Trunk Line) 65.7km (Trunk Line)
12inch (Distribution Line) 10.7km (Distribution Line)
1) B

MRtp s (MMO i) Z M L7 EAREE - K 24N ER T L 35,

) ER R E O E
BRI EEE ORLEME % X 2.4-22 (2R T,

R HA BVS1 GS1 G833
GOV x 5A 60V x 5A 60V x BA
| 10km | 25km | 30km |

24-22 BRPBAREBEOEERE

@k Et&M UMK ERAFZV)
BhA st &gk Oz 7 7 o Ik vk sn s b LT 5,

?) nX D+ﬁ 215 . 40 E'E
A) HEEBTER . 30000Q - m (EH)
v) IR CW IR
T) Bk s Ry FLoToA=0 T
) BB :10000Q * m2
OB EHEEN
Bh R % G fitiak O & ki EE AL % Fa RN A 8 PR & SRS E C —850mV LV ADE L 35,
Glyip-6'd 1354

BORakiii, EITEREE S L OVEMRLEE © F B SR & 7 2,

=

7)) E AR E

AEEIL, RIS 255 X 5, el KOMmEEEZE L) a5
e CTh O | MRERNICEESE, ZERBIOV Y avEFELZIILIZbOTH S,
Bl BRI :i@,ﬁz: ffﬁ A RN (*F LAl . U RHESRRENRE SN D,

A ARENIZ % BRSO R E B A X 2.4-23 12T,
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X 2.4-23 BXPREBEORE (H)

1) FEREE

AHEE X, BT O BB L ORI O 2 B8 L ClEMz g RET D%

E%W“%T%DNST%W%ﬁ§7%V/&¢@WM AL Ny 7 7 4 VBT L
. MR E S — o v TR R BRI R ST b DO TH D, EmRIE, T X U HERIC

EA#%E&M%%W%LKmWR@DiﬁC EIBOTAREAL D 72 <R ETHHRWVBRE

S5ThD, T2, B — FRITBEMULEOBE2MEFRBREICHZSL L0112, 5»oF

gAY =F L > v —R 7 —7 v (FEP/PE) ZfEHT %,

Q) ETSVFe—/LI—N—5&iE

NATTA L OBERTT %, REWHREITO) ETITA T I 2RO T 7 ) —=
T DOER L HEHBREEZOEM A T ) P b ESIT K AR (] X 2.4-24)
DULENEZZEL . BT F v — L — =L LEHICED L, BT T F v —-
L o — N — B IR E O BATMAN2 %4 58 Lk 55, 24 4 T HE T
F¥— 74/iPMm1W~F@mf%ﬁ%ﬁm@GMSW V28 A4 VTFHE S LY —R
— T A NIEERRE RO GS3 NICRE T 5, F£7-. GS3 V\? % Phase-2 /L' — D EE
WA ER LI 164 TFHE S 7/7‘% TA UL YFEIZED D,

X 2424 ATV Vxr b DEEMEHER (F)
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242 JL—FBE

A BRAGE Y W) O m LIRS A 7T A > (Trunk Line) /L— MIATEFIE (2012 45) 2B
TR L CU % Batangas City O #ax LNG 52 AKEH7)> & Sucat Power Station & T ™5 105.2km
Tholz, LrL, SREIOFMRERSRICL VK 2425 ITR-T LB GESR A 7T 4
b= h & FRLOBRIC 3 DIC KB Lild L7z,

(DBatangas City @ Energy Supply Company 7> & Cabuyao City ¥ T% Phase-1 /L — b :#J 65.7km
(B0 2.4.2-1 DIRHR)

(@Cabuyao City 75 Sucat £ T#% Phase-2 /b— b : £ 29.1km ([X] 2.4-25 DFFEHR)

(®Mabini Municipal DfFHKH 72 LNG 52 A ¥ — 2 /L OGEffit & 72 % PNOC-ESB 7> Phase-1

Jo— b ~T 72 AF % LipaCity £ C&EfFHKA 7> a3 > b— b £ 33.8km ([ 2.4-25 D4

)

F 72, Phase-1 /— K & L T Batangas City 7> Cabuyao City £ T?D, FiRlZRT 22D H
AT E 1T S>O TN Y 7 ~OHHEZ 1 > (Distribution Line) Z#H#& L7z, (X
2.4-25 DFEHR)

e  Lima Technology Center (VL : LTC)
e  First Philippine Industrial Park(Future plan) (LLF : FPIP (Future plan))
e  Laguna Industrial Area (EAF : LIA)

uu

SEOFAETIE, FREORHREM & THFHA (2012 4) OFRELIEARL L, RERE
PREIE « TH « i Tk - AR BRI R EABR L, LTOREZEEL T AT T A 01—
N8 L7CRER, Phase-1 /b— kD 9 HEEENR/ A 7T A 2 b— MOV T, LNG %
ANFEHE OEY S WEFTLAMI TR FRA (2012 4F) TRE LT A— M E7eote, (BHET A
ATHOWTIEPRAA (2012 4F) ClrEiAAxrE4h)

o THUFIH OB & fFkF

o JHHIIAG DS EE

o HEERWIIS X OMEIEY DB & fF K5 i

o Jii T IEDHIK)

o GHPK. BlE. )IIBEWTEDBINL &R

o HEREIHE~DNSRAT T4 G (ROW) 7 A O AT REMERER

o JlimtEHHE ~OEEL— b LB T DR OKE - BRI L) FHROMER

e First Philippine Industrial Corporation (VA T : FPIC) & @ White Oil Bl 45 (1148 : 14inch)
& Black Oil Bd% (H£% @ 16inch) 2 ZefdE ROW OFI I ME:fiR

PLFIZ, Phase-1 /L— R OFHERERIZOWTHRD, (ZDOMIZHOWTIEEIEERHIRT)
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Section4 : 10.6km
Location Class4

Laguna Industrial Area

Section4 : 18.5km

Location Class3

: 29.1km(16”)

MS2

PHASE-2 Route .l

&
<

(First Philippine Industrial Park

n
>

Section3: 14.4km

Location Class3

Section2: 42.4km

Location Class2

Sectionl : 8.9km

Location Class3

PHASE-1 Route : 65.7km(24”)

X 2.4-25 A— MFAEHHE

(1) AERRI—TET%/84 F54 2)L— bk (Phase-1)
Phase-1 /L — k& T RLOERIZX 3T T 5,

Section 1 (Trunk Line) : Btangas il (GMS@Energy Supply Company ~ Batangas

EXIT)

Section 2 (Trunk Line) : Southern Tagalog Arterial Road (AR : STAR) @i B
(Batangas EXIT ~GS2@ Sto Tomas EXIT)

Section 3 (Trunk Line) : South Luzon Expressway (LAF : SLEX)  EsiE B
(GS2@Santo Tomas EXIT ~ GS3@ Cabuyao EXIT)
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Distribution Linel : LIMA Technology Center [A]\F (GS1~MS1)
Distribution Line2 : First Philippine Industrial Park(Future plan)[n]iF (GS2~MS2)
Distribution Line3 : Laguna Industrial Area [f]l} (GS3~)

MsSection 1 (Trunk Line) OFREHEER

Batangas City N KA T A5 5C (Energy Supply Company) #iN GMS 7> 5 STAR
= A O Batangas EXIT & TOXH 8.9km % Section 1 MiEE/L— b (X 2.4-26 DR
#) &35, /— KX, Energy Supply Company~National Highway % C® Barangay
Road : 1k m (Batangas City F#l) & RBEREENS < (KHERBERET DRV, IBFkIZ
REERER & 72 2R 2 (5T & KLY 3 v B 7B — L MFAET % Batangas EXIT & C
@ National Highway : 7.9km (DPWH Batangas 2nd District F#) L7825, /XA 7T A
CEERTIER, B TR 30T D A IE IS K D IO U~ DB A B R T D L RKHE O
—RBAEI TR LT 5,

NRATZ7 458 (ROW) FrOREEMEICSOWT, BEREHE ~HERLIER, 4
Feasibility Study (BAF : FS) Rl WTIIREZRV, UL, il SEALEIC OV T
IXEEAIER B HRFI B IR B & I MERB B2 L 72 D, v— b L OBERRHER L 12DV Tl
LA R, KJERYE (Batangas City Water District ZEE) . A4+ VEE 2 55 (FPIC At
) ka7 —7 /v (PLDT, GLOBE, SMART) OREXHEERAELE BSF(ET D,
R — B (M 2.4-26 DKREHE) (ZOWTHAE L7oRER, 7o - EENHE Lohos (1
2.4-26 OFfFEMEL) Zdim T 2720, #iE/L— L RO LRASE@EE S TR SN D,
Section 1 |3 ANSI/ASME B31.8 {252 & Location Class3 &7 %,

Phase-1 Route

Alternative Route Trunk Line:8.9m

National Highway

Congest Area

v

/ Barangay Road : 1km ||

/L—-

2.4-26 FAERER (Section 1)
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[Barangay Road J& 5] (i) RS (e ]

[National Highway /& 5t] [National Highway (#[#])]
[Urban Area (Alternative) ] [Urban Area (Alternative) ]

@sSection 2 (Trunk Line) DREHER

STAR #1813V Y @ Batangas EXIT 7> Sto Tomas EXIT {T® GS2 & T? X[ 42.4km
% Section 2 DIEEE/L— b (X 2427 DARHR) &35, L— FOREE LT, KBk L 225
{1 BB O R T, JEREAEIETES 6 (T AMEIET Do & OISR 4 &, IC - SA
BT 6 57T & OF Over Pass & 4250 21 S FTMFAET 5, £ 72 k@17 [X[# ¢ Batangas EXIT
~Lipa EXIT [l Ti% 2 BARYLME LHN—HITHiL T\ 5,

AT T A 2 5H (ROW) §F 7] O A REMEIZ D\ C L JE K& BE# (STAR Tollway Corporation)
RS LToRER, M FS FRIZB W TIERIER VW, £72, HAMEIZ OV TER@EOM R, <
=7 M EBU ORI 2 EARRZ LT 5, UL, fEE THEP Ch 5 7oiE e 5 AL E
DUV THEIER MR I B R PR & DIRKEERB D ME L 12D, A T T A VR TIEIXT
fidid (2012 ) KHREOHRRGEER 2/ 1 77 A 5F & L7z Spread TIED G B D—
BB T L 35, £, BLATOMERNPMBEL 2D,
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Section 2 iX ANSI/ASME B31.8 {2553 & Location Class2 & 75,

Alternative Route

Congest Area

Under the expansion
construction area

along Expressway

/- Phase-1 Route Trunk Line:42.4km
Batangas EXIT~GS2 (Sto Tomas EXIT)

S

2.4-27 TFHEMRERE (Section 2)

(@RISR [ T () ]

\

ROW ROW ROW
2012Yr Plan 2013Yr Plan
[ FiHTE corze) » FS @ose) ROW FHEifrfE] [T HAS WS (R ik) )
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[Urban Area @ Lipa city(Alternative) ] [Urban Area @ Lipa city(Alternative) ]

®@ Section 3 (Trunk Line) DOREER

SLEX f&#iH 1\ @ Sto Tomas EXIT 3™ GS2 7> Cabuyao EXIT N D GS3 £ C
DX M 14.4km % Section 3 DIEE/L— b (X2.4-28 DA L35, L— DKL LT,
RRERER & 732 2100 | RETER 12 &7, B RRREETES 5 ST MFET D, & OIS TR ETES 2
fEHT, 1C « SA REKTE 4 f5HT & OY Over Pass F&22H0 10 AT TFET S,

RATFA 2 5A (ROW) FFATOAHEMEICSW T, EREHE (SOUTH LUZON Tollway
Corporation) ~ERS L7258, Y FS RRIZRBWTIERER VY, E2, HSAEMEIZ OV T
HBOMER, ~ =T HmEHM ORI A EAR LT 5, Lol HIELFELZFEH L TWD
EDIERMNH 0 | PR A 7T 4 58 (ROW) (LiEORKHERNLIEL 25,
EAH., A TR —7 VPN OB ELE 1IAFAE L 72\, 7S 7T A BER TR,
B O Tk L35, o, ELAOEENPLEL 2D,

REL— R (X 2.4.28 DKEHR) ([TONTHE LIFER, 6% - (EENEE LM
% (X 2.4-28 OFFEER) Zi@imd 5 2> 7 U — FMidEE 23ecm @ National Highway 2348
Jo— b ERD T, FREN— N L O TR @R & TR T AT S5,

Section 3 /X ANSI/ASME B31.8 |Z3&-5 % Location Class3 & 95,
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Alternative Route

Phase-2 Route
GS3 (Cabuyao EXIT)
~Sucat Power Station

Urban

r

Phase-1 Route
Trunk Line:14.4km
GS2 (Sto Tomas EXIT)
~GS3 (Cabuyao EXIT)

X 2.4-28 FAEHER (Section 3)

\

ROW

[ROW FHEI{ZE (Calamba i1 )] [ROW

ROW

[ROW {7 (Over Pass &) ]
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[Urban Area @ Calamba (Alternative) ] [Urban Area @ Calamba (Alternative) ]

@Distribution Linel DFAEFHR
STAR & #H1E K5V @ GS1 (Malvar Municipality) 7> & Lima Technology Center (2L T : LTC)
N MS1 F TOIX[H 2.2km % Distribution Linel DEE/L— bk (X 2.4-29 DFHE) &35,
Jb— MEGEMEARE VAR BT RPERED & 7 2300 |ARIWTES 2 (&0 & pA)E 237757 % Barangay
Road : 2.13km (Malvar Municipality % #) & National Highway (DPWH Batangas 3rd District
EEL 1 0.07km & 725, FH# & LT National Highway & Barangay Road Tc%ﬁﬁ Z Tricycle (=
Wy 7 o—) FEGLEER DD, AT T A UEERGIEL K Z X % JED g~
D52#% L Malvar Municipal Engineer ® 7 R/3A A& Z[E L TR D— foa'ﬁﬁUI{io)Lﬁﬁ % Hi
& Lice "7 T4 2 EA (ROW) FFA O REEMEIZ DU T, BB FEE ~ R Ltr’r\%%\
% FS FRIZR W TRV, L L, SR SARLENS S W TIIRFAIR R TIF  SE S B
L DOERMMEBENLE L 72D, L— b EOBERMEREEICOWTIHHA Lo R, KERE
(Metro Lipa Water District ‘& 2E) & 41 /VEAE 2 5k (FPIC FTA) 23M71E 7 5, National Highway
IBVMTITIE{E 77— 71 (GLOBE, SMART) ODOBEGRHERRELE DMFET D,
ﬁ*’%/v~ N (122,429 DA (ICOWTHIA L72f55, STAR @ik iE# O Malvar EXIT
75 National Highway /L — F 358 Skm& 72 )  ANA T T4 VIEENEEL— ML R
<72%,
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Phase-1 Route Trunk Line:42.4km
/_ Batangas EXIT~GS2 (Sto Tomas EXIT)

Alternative Route:5km
GS1’ (Malvar EXIT)

National Highway ~MS1 (LTC)
:0.07km

Barangay
RD
:2.13km /

\ Phase-1 Route

Distribution Line1:2.2km
GS1 (Along STAR)
~MS1 (LTC)

X 2.4-29 FHEFER (Distribution 1)

[National Highway (&) ] [Barangay Road (&f#)]
Existing
To LTC
[Barangay Rd (gasmazisssain) ] [Barangay Rd Gl ]

®Distribution Line2 DFAEHHERE
STAR =38 % Sto Tomas EXIT 3T GS2 (Sto Tomas Municipality) 7> 5 F3RAIZHETR
T 7E D First Philippine Industrial Park (LA T : FPIC(Future plan)) PN® MS2 % TD[X[# 1.5km
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% Distribution Line2 Mi&E/L— kb (X]2.4-30 &35, /L— ML, HHERBEENZ 4 H#E
JE % National Highway (DPWH Batangas 3rd District % 2E) : 1.5km & 725, R & LTI,
Sto Tomas EXIT f3T(Z LIGHT INDUSTRY & SCIENCE PARKII & FPIP (Future plan)?>®
Calamba EXIT % T®[H]IT Yakult Philippines, Yazaki-Torres Manufacuring, Carmelray Industrial
Park 728N 5, ML X D JED IR~ DR EEBET L5 LA T T4 VB FIE
KR O—MBAHI TIEE T2, AT T4 EA (ROW) FFRIOATREMEIC DWW T, JERKE B
R LTRSS, Y FS REICR W CIZREZR WV, LA L, #EMl7e SANLE IS DUV TILEEM
RETRFICE K G PR & ORKEMERP LI L 725, — b EOBERMBREEIZOWTHAEL
ToAER, KERLE (Sto Tomas Municipality & BE) . A VELE 2 55 (FPIC FTf) KONE(E 7
—7 /L (GLOBE, SMART) DEERREFRELE MFET D,

Phase-1 Route
Trunk Line:14.4km
GS2 (Sto Tomas EXIT)
~GS3 (Cabuyao EXIT)

x Phase-1 Route

Distribution Line2:1.5km
GS2 (Sto Tomas EXIT)
~MS2 (FPIP (Future plan))

2.4-30 FHERER (Distribution 2)

[National Highway (&[#)] [National Highway ()]
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[National Highway (EXIT #7) ] [National Highway (FPIP A1) ]

®Distribution Line3 DFEFR
SLEX 5515 % Cabuyao EXIT PN @ GS3 (Cabuyao City) > Eaton EXIT % i#if# L T Laguna

Technopark X°> TOYOTA 723 71E 9" % Laguna Indurtial area & "C? [X[#] 7.0km % Distribution Line3
OFEN— b (K 2431 OFH) &35, /— M, SLEX F#HGEE : 2km & Private Road

(Santa Rosa City & #) Skm & 7225, L L TIiE GS3 763 % 2 77 A J7 [a) HARAH 0D [ 1
Y FE T OB FERRWTES 15 P &R RS | &7 25 SLEX mndliE S Oinft EORFERE & 72 5,
Eton EXIT it #% ¢ Private Road {R#f L IZHRFERES & 72 2 1)1 WS 25 1 GETAFAE L, &R
DRI A R OZZBEN LV, A 7T A CPERITIEIT BB K 2 JE50 s~

DL BET DR AR KW O—MEAAI TikE 3%, F7-, SLEX mdiEKizB W\ Tix
B LATOEBRNB NI L 725, ~A T T4 5A (ROW) FF D ATREMEIZ- DU T, Santa Rosa
TR A LIzkER, 2 O Private Road (ETON, Greenfields Subdivisions) FTH & & O
BESEAITONEN DD, N— b EOBERMERELEIZOWT, WE7r —7 I FEL 2D
D, —EHAGERE DB D IFR AT TN D,

Phase-2 Route
Private RD GS3 (Cabuyao EXIT)
:5km ~Sucat Power Station

STAR Expressway
Cabuyao ~Eton:2km

Phase-1 Route
Distribution Line3:7km
GS3 (Cabuyao EXIT)

~Laguna Industrial area

2.4-31 FAEKER (Distribution 3)
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Jacking ROW

[SLEX &% GS3 & i A ] [SLEX & ROW fi7&]

[Private RD ][ 4H155] [Private RD 22755 Gt ]

@FPIC &4 2 &f%E ROW (Batangas~Calamba) DIREHEE
Batangas 7> % Calamba X235\ T, FEREREIRWIZHEE STV 5 FPIC 2 F 2 5
Bl ROW (1X12.4-32 DL 78 ED 7 IOV CRAE LR 2 LU FIRT,
(GEERENED
- Batangas City : 2 &7 (X1 2.4-34 (No.1). X 2.4-35 (No.2))
- San Jose Municipality : 1 &7 (X 2.4-36 (No.3))
- Lipa City : 1 &7 (X1 2.4-37 (No.4))
+ Malvar Municipality : 1 AT (X 2.4-38 (No.5))
» Tanauan City : 1 &7 (X 2.4-39 (No.6))
- Calamba City : 1 T (X 2.4-40 (No.7))
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>Legend<

: Estimate FPIC ROW
as abandoned Railway

: JICA FS selected route

along Expressway
(STAR, SLEX)

B 2.4-32 FPIC2 &ELE ROW /— MEEX
[FAA RS
- R OERMNITHE LBy (I8 2.0m~4.0m) T 24inch Bri% F A& % ~D fii
T ANR—ANZN
- [ U< 16inch #rax A EEEE SO LAR—ZA03720 (X 2.4-33 )

2.4-33 16inch BEFBEHE T A X — AP EK
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s il TANR—RFEROT-OIZ1E,. ZHOERBIRAMLEL 72D
 BERRECE BB IOV RR B 1 K O\ T HAZE RSB H 5

FRRER IV ELRE, BRBELAVPNLHFES~OEELEET H L. Batangas /D
Cabuyao XMIXIEE LizmiEL— b (X 2.4-32 DARK) D & 725,

[X] 2.4-34 Batangas City FAZEREFR (No.1)
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[X] 2.4-35 Batangas City FAZEREFRE (No.2)

X 2.4-36 San Jose Municipaityl FZEFE R (No.3)
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X 2.4-37 Lipa City &R (No.d)

X 2.4-38 Malvar Municipality J§ZEFEE (No.5)
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2.4-39 Tanauan City &R E (No.6)

2.4-40 Calamba City FHEHER (No.7)
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F7o. BERREE RSN LR 0 A E R II TR kv R TH 5,
- HIER A AE O BRI E A BB L CTHATIGE, BEEORNESLU T ERD
(14inch=6inch, 16inch=8inch) (X 2.4-41 M) - PEREE Ofh  B~DEE
AR 220

X 2.4-41 FPIC BEREBEZWEF A L-5HE

(2) 11 FS5A4 2 )—FE
BE LA T T4 00— K (RE 1/10,000) % iRAEEHIRT,
2B, ARKOERIZYS7--> Tid, 2013 FilE SN-HEGTEA AL LT 5,

(3) HHE—%E
% 2.4-14 |2 Phase-1 |Z81F % Section DRk — &K 4R 7,

7ok, BFERERIIE. JATRRITER & B BEARWTED 2 Ri L L7,
Phase-2 } 0" Future Option Route DRFEEIBIZ OV TIL, IRFTERHI R,
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# 2.4-14 N— NRAEHH

lPhase-1]Spesial PART (River Crossing & Road Crossing)
No. DraN";’.i"g Line | Section L"Cﬁ::i:" PART No. Road KPNo. Object Bridge/UnderPass/C-Box Dis(t:’n")“ Di:tgéze H(Eimg)“t
1 2 1BRi-1 - River BRIDGE/River 30 20 7
1 3 NationalH-W
2 2 1BRi-2 - River BRIDGE/River 150 115 12
3 3 2BR-1 KM101.6 River BRIDGE/River 120 85 25
4 4 2BR-2 KM100.6 River BRIDGE/River 150 115 27
5 5 2BR-3 KM99.2 River BRIDGE/River 300 227 50
6 5 2BRi-4 KM98.1 River BRIDGE/River 100 70 6
7 5 2BRo-1 KM96.9 Road BRIDGE/Road 70 42 8
8 5 2Bri-5 KM96.6 River BRIDGE/River 100 76 18
9 6 2UR-1 KM95.6 River UP/G-BOX/River 20 3 4
10 8 2 2 2BRo-2 STAR KM89.8 Road BRIDGE/Road 70 42 8
1 9 2URo-1 KM86.4 Road UP/G-BOX/Rord 20 5 6
12 10 2BRi-6 KM82.6 River BRIDGE/River 80 54 15
13 10 2BRo-3 KM82.3 Road BRIDGE/Road 150 105 8
14 10 2BRo-4 KM82.1 Road BRIDGE/Road 80 49 9
15 13 2BR-7 KM73.8 River BRIDGE/River 80 52 13
16 16 2BR-8 KM61.2 River BRIDGE/River 120 85 20
17 16| T 2BRo-5 KM60.0 Road BRIDGE/Road 60 58 7
18 16 | Line 3URo-1 STA573 | Road(PNR) UP/G-BOX/Road 30 15 5
19 16 3BRo-1 STAS7.2 Road BRIDGE/Road 140 90 13
20 17 3BR-1 STAS5.5 River BRIDGE/ River 120 78 23
21 17 3URo-2 STA53.8 Road UP/G-BOX/Rord 10 5 5
22 17 3URI-1 STA53.6 River UP/G-BOX/River 30 16 4
23 18 3BR-2 STA51.0 River BRIDGE/River 110 77 25
2 18 3BRo-2 STA50.2 Road BRIDGE/Road 20 20 10
25 19 3BR-3 STA49.6 River BRIDGE/River 193 193 30
26 19 3 3 3UR-2 SLEX STA48.2 River UP/G-BOX*2/River 50 50 10
27 19 3BRI-4 STA477 River BRIDGE/River 70 40 17
28 19 3BRo-3 STA47.1 Road BRIDGE/Road (Rail) 40 21 8
29 19 3BR-5 STA46.9 River BRIDGE/ River 90 52 15
30 20 3UR-3 STA46.4 River UP/River(C-BOX*2) 21 21 4
31 20 3UR-4 STA46.1 River UP/River(G-BOX) 10 10 2
32 20 3UR5 STA45.3 River UP/River (C-BOX) 6 6 2
33 20 3UR-6 STA44.9 River UP/River (G-BOX) 5 5 2
34 20 3BR-6 STA44.1 River BRIDGE/River 90 61 21
35 12 Distribution - Brangay - River BRIDGE/River 10 5 5
36 12 Linet - Road - River BRIDGE/River 10 5 5
37 20 3 - SLEX - Road Road 50 50 -
38 42 Disﬁf:;im - Field - River BRIDGE/River 30 20 5
39 42 - Park Way - River BRIDGE/ River 60 45 4
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(4) RTF— 3 UiRfHEE
@ FavHIRILTRTF—23y - ANRNFRTF—2 3 VfEE

NAT T4 WM T vy 7 L7 OFEREIZ. ANSVASME B31.8 7 J A u/r—
avEIZTROLIICED LN TWD,

* Location Class 1 : 20miles(32km) in areas of predominantly
* Location Class 2 : 15miles(24km) in areas of predominantly
* Location Class 3 : 10miles(16km) in areas of predominantly
* Location Class 4 : S5miles(8km) in areas of predominantly

AT —3a COMEE, RRREMBEE TRAT —Y g UERERMICESE,
Phase-1 /L— R D&EESISA T T A4 NZBTH, EWH T 0y 7 SV T &7 m
v 7 )V T AT —3 a3 (Block Valve Station LA : BVS) MOV /N F AT — 3 >
(Governor Station LA : GS) DOEEE L7~ M A [X] 2.4-42 (2R,
AT — a ULEIEE S,
C AT =V a TR EREN A TE D T L,
- BAO T ATBIRHZ A B~ D BB DI &
CREZRHENZ L, (GS DR)
X5 LT HTEFREL, LTC JEIZ = Y 7| Sto Tomas &34 ® Eco-zone } OF Cabuyao EXIT
JED O T ) 7
FAT— a3 VEOEHHC W TIEE 24-15 1277,

% 24-15 RF—3 3 R

Upstream side Downstream side Distance Location Class
Block No.
(Location) (Location) (Approx. km) (ANSI/ASME B31.8)
GMS BVS1
Block1 11.0km Location Class3
(Batangas) (Batangas)
BVS1 GS1
Block2 25.5km Location Class2
(Batangas) (Malvar)
GS1 GS2
Block3 14.8km Location Class2
(Malvar) (Sto Tomas)
GS2 GS3
Block4 14.4km Location Class3
(Sto Tomas) (Cabuyao)
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Block4

A

Block3

/

Phase-1 Route
Trunk Line:65.7km
GMS (Batangas)
~GS3 (Cabuyao )

Block2

A

Block1

24-42 RATF—3 g MNEMHAER

7) BVS1 Location : Batangas EXIT 7»5~ =7 Fa~% 2km ® STAR 5518 1 i FA

A H (Batangas City, Batangas Province)

[T.ocation Man]

Phase-1 Route
Trunk Line:65.7km
GMS (Batangas)
~GS3 (Cabuyao )
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[Detail Location Map]

To Batangas

Phase-1 Route To Manila

Trunk Line:65.7km
GMS (Batangas)
~GS3 (Cabuyao )

X 2.4-43 BVS1 (Fuy 2 VT 25— ay) (BN

4) GS1 Location : Lipa City EXIT 725~ =7 JF[a~F) Thkm @ STAR 5 a5 g FLA
Hi (Malvar Municipality, Batangas Province)

[ Location Map]

Phase-1 Route
Distribute Linel:2.2km
GS1 (Along STAR)
~MS1 (LTC)

Phase-1 Route
Trunk Line:65.7km
GMS (Batangas)
~GS3 (Cabuyao )
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[ Detail Location Map] To Manila

Phase-1 Route
Trunk Line:65.7km
GMS (Batangas)
~GS3 (Cabuyao )

To Batangas

Phase-1 Route

Distribute Linel:2.2km
GS1 (Along STAR)
~MS1 (LTC)

X 2.4-44 GS1 (HARFRF—v g v) fEX
) GS2 Location : StoTomas EXIT #tf5DFLAH (Sto Tomas Municipality, Batangas

Province)

[Location Map]

Phase-1 Route
Trunk Line:65.7km
GMS (Batangas)
~GS3 (Cabuyao )

Phase-1 Route
Distribution
Line2:1.5km

GS2 (Sto Tomas EXIT)
~MS2 (FPIP Future)
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[Detail Location Map]

Phase-1 Route
Trunk Line:65.7km

GMS (Batangas) To Manila
Phase-1 Route ~GS3 (Cabuyao )
Distribution
Line2:1.5km

GS2 (Sto Tomas EXIT)
~MS2 (FPIP Future)

To Batangas

X 2.4-45 GS2 (WNRFRTF—v 3 v) (EKX

T) GS3 Location : Cabuyao EXIT SLEX %N (Cabuyao City, Laguna Province)

[ Location Map]

Phase-2 Route
GS3 (Cabuyao EXIT)

l. Phase-1 Route ~Sucat Power Station

Distribution Line3:7km

GS3 (Cabuyao EXIT)

~Laguna Industrial area

Phase-1 Route
Trunk Line:65.7km
GMS (Batangas)
~GS3 (Cabuyao )
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To Manila [Detail Location Map]

Phase-2 Route
GS3 (Cabuyao EXIT)
~Sucat Power Station

Phase-1 Route
Distribution Line3:7km
GS3 (Cabuyao EXIT)
~Laguna Industrial area

Phase-1 Route
Trunk Line:65.7km
GMS (Batangas)
~GS3 (Cabuyao )

To Batangas

X 2.4-46 GS3 (HINNFRF—v 3 v) fLEK

@ A—BYIIRT—LavhE
Energy Supply Company 7>5 D0 ARG IREZEST H/2O DT NFA—=2 Y T AT
— = ¥ (Governor & Metering Station LLF : GMS) & &fREF ~DO AR UL A 2T
L1200 A=K T AT — 3 (Metering Station  LLUF : MS) O Z2 FitlirR
T, (X 2.4-47 31R)

- GMS : Energy Supply Company ¥ HiN (Batangas City, Batangas Province)

+ MSI : Lima Technology Center FHiPN (Malvar Municipality, Batangas Province)

- MS2 : First Philippine Industrial Park(Future plan)# i (Sto Tomas Municipality, Batangas
Province)
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ARIOFHAE TIE, FEREDOBHNA~DOREFGIZ OV TOMREIT T,
IR AR I W TR BVMLE 2 IEfEICED D MERH D,

2.4-47 GMS - MS EfHIN B X
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243 MIfERAZE
(1) Ikt

O—BHOEIAEE

IRATTA L OMBRITONWTIL, mliER (=7 HEHE) ~OME, EE N ~OHE
2 R 2 e U C— B & FRSS, — OB T 5B, —fMRiis, [EBIEREI— <1 7 R0 EA5
LR ->BEESHOR L-EREE] OFIETH S, EHERE, koL, JhE -
REDORG2 E2EE L CRMlE L, &EhE L, BIAERAREDTIELZEET 5, £z, EED
i TACRE LTk, EREHE D ORI O OBFES L BEE T 20BN H Y . & LT
FEMIEREE & FIRFIC . oo 7ehat, Wl nE L e b,

Q¥ D IixkEt

REERES (DI, GBS, fE72 E) ZRWTT 25k E LT, LA—7 U4l 2HEETIE, 30—
R T3%, 4HDD T.3% (Horizontal Directional Drilling) . 5.7 A HAME, 6 GRIRED LR & 5 D3,
R EFPEOBLEN S TIEEZRIR LT, 16> T, LHINEL, i LEANZTH D4 —7 1
HlZ R AL L, RLEOHEMANNEE TSN L5610, #EE TE L HDD LiEa M 55!
B & Ulo, INERHMIEIL, MIETAELZBRHIELZ LR, 77, BRIk L2 ZET
HEMRFEHEEAOMELRL NG, T TIEEIVLNE L, (AT —va VEOBRH A
TIAF 4RI — v T TERL TV D)

LR, A—=7>dy b, #ET YA, HDD TiE2 @M T 2O E R 2 OBICEER L2 b0
THd,

7)) I OHE X 1E®HIZ OV T
=7 AT OWNBEWERIL, KEOD W EKICOl LA AR LT 503, KENRD DY
Ay EOIRRMICT L VHEX (LD ATV, —HRFAZK ORI ZiE B ST, IR ZHRET 5,
B, KENZ WKL) IOBA L, EX LD RNEEOT- D, HEME L & OIERFILiE
ZIRE LT,

A) AR, EHEOHHIZ SN T

TR, AEHE OWENENEEO R D AN ATHE L R DR LF 21T 5, IERARARTH 2%
B B0 2170 BRI LT TE MR AT,

FTo. —EBOWIIN O FHECERNE, HOKFFE IR ED BRI ISR LG, EFE O falRiE
WD, HANIIE U EFE OB IR SLETH D,

7)) IEO T A E YT SN T
ROV &L DTz, TAEDOINE =7 ) — eI T 5, £z, WDk
HAYKZR EICE Y, BT 2BNAHLEANC S, FERICH#E= 27 U — 2T 5,
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Pid a7 ) — M AT LAVEFTIC OV T, BAREE LT, av s ) — ha—F 7
SNIH A EEMAT .

) R OIEAIE S 12DV T

FEARGR IR COWKE CON AEOMBIRSIX, 20mEIEAR L T2, /o, BEBOHRES
[ZOWTIE, 0.8mBA EZJEA L 3528, JARSCHIMR O, IREEZ A L €, MRIES ZIRET
HVLENG D,

7)) HEETIEIZ DWW T

N OA—7" AREIDNEE L E 2 b EFT, WIREESSAETH Y . JRHICHED R LA
TR L PRSNDEINCOWTIT, #ElE THEEZRE L,

HEME TR, HUEOMRDUITE A U 7o HEEER O3 E K ONIHUSSEMRF A LB TH 0 | FEMERFHRE
ik, HEHENLETH D,

#1) HDD L5225\ T

SLEX (28 % [SAN JUAN BRIDGE] HWr#HZHOWTIE, BERAES (200m), K E TOMHE
BEAS @Y (30m), HIZ, KHME/ZREREMEL S A o X —F = UL IZH D T &ﬁ% h
%%*%Tﬁ%ﬂ%@HMDI&%bELﬁOﬁﬁﬂﬁﬁ (X, MBI O E Y~ DR
B ATV, i TR DS RE L 72 D,

[X] 2.4-48~[X] 2.4-51 \Z—f&HY 72 TIEEEE & i TS5 E 4R,
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Sketch

CHB WALL CHB WALL
BATANGAS
WATER DISTRICT
1400 750 _ 850 _ 920 _, 3600 N 3850 N 3600 760 660 _ 490 1060
PLANT BOX ukomcH PLANT BOX
U—DITCH CANAL
8 @ T
8 Q
| ~
]
DL 1

/ |
|@' :
Protective Steel Plate/"" -A-

24B Gas Pipe

X 2.4-48 —RERTIE (H)

Sketch

o]

NORTH o
o BOUND

Cross Section

24" Gas Pipe
concrete

\ 24" Gas Pipe

(concrete coating)

2. 4-49 HeBREC (F0)IIBRETER) BARIT¥E (F1)
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| Sketoh | ot )
60.5

20.5

Cross Section

24" Gas Pipe
RC casing pipe

24" Gas Pipe

2000+1.5D

RC casing pipe

4 2.4-50 HEBRER ()1 [BAMTES) HEETIE (1)
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2.4-51 HDD T¥: (ff)

(2) IRE&ETE
OERMMEHE (ASRT1vD)

Batmanl &% LHIZfY O MERERM O 5 B, BlEMEIOZ 1T AAREND GRET 2 LEN
EP)U HAREWNOFEZE /2 #7> 5, Manila Port # L < I, Batangas Port ~Jf_E S WHas |2 CiEdk 4

T9, WEOHETIEX, MZTODOREY— FERE L, BEUEO%, HEEOBSG O &
E5P<F/7¢’ R~ Ffik a7 9,

A~y 7Y — RTRE., FRELICEWMIL, S8 — F~EE, ERAITVRN L, 85k
5, ok, LAEMZ: EBIHFHERTRE/Z2 OB ), BIFHE 21TV, B EE TR vy o
Y— R XFHHY — R~OE AT 9,

QR EHE

[EE s L O HOE B OE B R B T ISR 5 il T3, THRICH B E R B o
MzritgE 32, TO), FANTEREHEL LFPIZEHEZ LT TH A HER
PRS2 & L g 21TV, LEIC BB iR B O HFF T 215 5,

AR ORI ~OHEERIE, 7 VTV v S itz Gk e LTI 5,
VAT, B BB ORI, WY A RO THUERR O 72 ORGER A 2 & 72
Do Flo. METHR EDIERMAM AT 272000 EREEDOFT Y AL ERGER =
— FOBELBEITIZCTT ),

(3) ETTF2EHH
Phase-1 (Z2831F A hi T TRREEZF 2.4-16 1277,

¥, BRI ~EERGE TOMEZ 30 » H L E LTz, THERAKOREIZY 2> TE, HE
D HARBREEHARCR EE TR OO, FROB@=%Z 75% & L THHE LT,
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% 2.4-16 M T TFEFR (Phasel)

BATMAN1/PHASE1 MBI IEX

Ist Year 2nd Year 3rd Year 4th Year
ITEM SECTION SPECIFICATION
12345678{9}10111212345678910111212345678910111212345678910
% 304 A s

249~ 8 * *

ﬁ*ﬂlaﬂg — ﬁiiﬁﬁ(/(?)ﬁx%) EEEEEN am EEpEEN
m§.§&§+ - gﬂﬁ.,ﬂ“%.;‘;m%g«r EEEEgEm L) EEEEEEEEEEN EmEEN

SECTION-1.2.3 | At (PNOC) M ™t
RETHE Distribute-1,2,3
7 Stations AT (PNOG) —w e e omE |- - —
#ET SECTION-1.2.3 |SiR- KRBT HE - -

SECTION-1  [L=8,769m )
3Harties) (1Party
—RIBEE _ T - (BPprties Jpatti
(BEBE) SECTION-2  [L=40,960m (bpirtioe SRartien) wlrattie)
. _ — e — e e n
SECTION-3  [L=12,921m Spariied) Brbrib
o s T (AvelBParties/Mont]
SEGTION-1  |JIligiMF2 6 77 e PP
A SECTION-2 [l It MRO AT i M HHIA6 (AT BRCE= (4pattics) Mt
(BESRR) ! P P 2Parties) g i m | - (4bartied)
SECTION-3  |iaT)IIHHF 1267 ERAHiIRS A ™1 (oo (4paftics) iy
ECTION & B 28R WS ERR 3Parties) — (5parties)
##51> | Distribute-1.2.3 |L=10,700m "
(3pafties) g
RF—vav 7Station  |GMS, BVST, GS1, GS2, GS3MS X 2 I = T I = I T P B O
HER-EE | SECTION-1.2.3 B/ -MEREHR - B i bl ol e A
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244 BENSRA T4 - HABKERIEOHFEE

(1) #EFEBEDEZH
Batmanl (2315 5 Trunk Line ®EAE /71, ¥ 4MPa, FFRAJIZIE 6.8MPa TiE

A9 %, F7-. Distribution Line OEME/71% 2MPa CiEMA 4 5,

Phase-1 {2517 %5 2K 76.4km (24inch X 65.7km, 12inch X 10.7km) D/ A 7 F A 1%,
I BHEREIN D720, AN —@EETANEE L, 5l kT, LRAmENRAET
HZENTREIND, £7-. Batmanl DOEE/XA 77 A X, Batcave,Batman2 & #5iX
NHETIE, BFEAMLTHY, AT T4 OB AERR I OMENEL Z 25 & |
EREIEEZAT O TeOIEENA 7T A VHEFITTFBERE O T AG 25 1 L2 hidze
HIRWATREME S B 5,

L7eo T, @EASS 7T 4 FEHEPNOOITL 4 & REMMEHERT D720, LLTO
EBERIFIZESWTEENRS T T A AHERERZAT O LER D D,

Flo, AT TA FIHHOBRERENORE I, EOMANREMICHIZS 2 &3
FFEINTERY EBHICOIE D 2O a2 iR 2 2 LR & 5, Batmanl @,
WA T T4 0%, BRYREEMNREZICL2BRHRAE, B2 —ickb
B THRICEDBEIICED, FARAMITHERESEL Z ENFETHD, £, HA
LRRRICHUBEETH D EE O/ S 7T A %, BARDOTEMREZ RA LT L & Bl
HOMEZMZTZ LT, BREFICH L TH oIl i cE oME s 42,

L L7236, AR ICE N T2 1E T - THRELLE KRR 2 i+
DIRERMREZ R TE R,

Batmanl /XA 77 A U ERHMERFEIRT 5 LT HEOZ O =T BNEGT R EHERE O
BEa & AR 7R B FIEIZ DWW TR R 5,

FT. EARNRMERFEBROMETH L, LLTD 4 SOREMEO T T, Batmanl I3,
QO TR AR E UCHERFE 21T 5, TOBMIL, ERAENE, FEEGFBICRMER
WRERHT AN TR —, WS TG E IR L725612. 0S8 L OREE KO
RESIWZONWTEESN TWRITERLRNE NI BZITESIC LD TH D,
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SECTION4

<City Area>

SECTION4
<PNR/ROW>

SECTION4
<City Area>

SECTIONS3
<SLEX Expressway/ROW>

SECTION2
<STAR Expressway/ROW>

SECTION1
<City Area>

A 4
Sucat Power Station
Class4
(10.6km)
BVS3
Phage-2
16 20.1km
BVS2
[ ]
Distribute Line3
(To LagunaIndustrial Area)
(247127 Glass3
(18.5km)
A
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, X--
...-.._.. Calamba
“*+A  Power Station
(Future)
Class3
Distribute Line2 (14.8km)
To FPIP(Future)
(24”12 I
(@ Mo
24
as1 & Ms1
Distribute Line1
To Lima Technology Center
(24">127)
Branch point
from PNOG-ESB
0]
. Class2
(42.4km)
Phase-1
65.7km
BVS1
@
Class3
(8.9km)
@ 2.0.@
* v
GMS (Energy Supply Company)

X 2.4-52 EREHEERERA BR
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# 2.4-18 EREHE~DOHEZRIRDG. (Phase-1)

Situation of Pipeline route confirmation to road operators as PHASE-1 Route.

From Eton EXIT(STAR) to
Laguna Industrial Area

Pipeline space

Possible

LGu DPWH-BATANGAS LGU P
Authority / Agency Batangas | 2nd District | 3rd District Malvar | Santa Rosa L(i”g‘;‘
City | @Batangas | @Tanauan Municipality | City m
Occupancy permit for pipeline Possible
Barangay Road 10K
(LIBJO-TAKAD Road) oam
Pipeline space Possible
National Highway Occupancy permit for pipeline Possible
BATANGAS TABANGAO
- LOBO ROAD . '
g From SHELL OGP to Pipeline space Possible
i [Batangas EXIT(STAR)
o
& Occupancy permit for pipeline Possible
National Highway 70K
BATANGAS LOBO ROAD ~nm
Pipeline space Possible
Occupancy permit for pipeline Possible
National Highway
MANILA BATANGAS ROAD
Pipeline space Possible
~ " —
z From Batangas STAR Expressway Occupancy permit for pipeline
= |EXIT(STAR) to Santo From Batangas/Basic route 42.4Km
Q Tomas EXIT From Lipa/Alternative route [0, .
9 ipeline space
© . —
Z | From Santo Tomas Occupancy permit for pipeline
£ | EXIT to Cabuyao SLEX Exp 14.4Km
o
o EXIT(SLEX) Pipeline space
Barangay Road Occupancy permit for pipeline Possible
Distribute Line! to (San Andress Road) 21Km
7| Lima Technology From GS1 to National
'5 Center Highway Pipeline space Possible
2 | From GS1(Along
= | STARin Malvar) to . o .
2] MS1at Li Occupancy permit for pipeline Possible
a at Lima National Highway 01K
Technology Center JP. Laurel Highway Road -TKm
Pipeline space Possible
o | Distribute Line2 t
w istribute Line2 to o it for pipeli Possibl
5 FPIP(Future) National Highway ceupancy permit for pipeline ossible
2 |From GS2(Sto Tomas (Pan Philippine Highway) 1.5Km
= EXIT(STAR) to From GS2 to FPIP(Future) |
g FPIP(Future)) Pipeline space Possible
SLEX Expressway Occupancy permit for pipeline
o | Distribute Linde to From G3(Cabuyao 20Km
© | Laguna Industrial EXIT(SLEX) to Eton o
5 Area EXIT(SLEX)) Pipeline space
Z | From GS3(Cabuyao
= EXIT(SLEX) to Green Field Park way . -
g Laguna Industrial (Private Road/Santa Rosa |Occupancy permit for pipeline Informed#*
Area) Gity) 5.0Km

*Informed to Santa Rosa city but not yet confirm to two private road owners. (Eton and Greenfields Subdivisions)
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Bl FENNETIL, EEHT AL 7T A 1, Right of Way A HEfR L7- BT, G
DDON—HITEH D,

AT T NZEHT DHCKEE ORI - i ED 5 b, IR SN b DZLIT
R d, ZbiE, AAREICEWTHSH - A SN TW 28 - fREPETH 2,

@ ANSI/ ASME (American N ational Standards Institute : 7 * ) h3E#&i#%&/American
Society of Mechanical Engineers : 7 * ) hiH¥<

7)
1)

(V)
(=)

B 31.4 Liquid Petroleum Transportation Piping Systems (f1 JH5BLE & A T L)

B 31.8 Gas Transmission and Distribution Piping Systems (% A 8% « BCAAELE > A7
L)

B 16.5 Steel Pipe Flanges and Flanged Fittings (#l’& 7 7 > & 7 7  UHETF)

B 16.9 Factory-Made Wrought Steel Buttwelding Fittings ( T35 5/EEHIZE X & W
BAEET)

@ ASME (American Society of Mechanical Engineers : 7 * 1) h#$# <&

7)
1)
(V)
(=)

Boilar And Pressure Vessel Code (81 7 35 L OVE J1 & g Jk 1)

Section V Nondestructive Examination (FERZIZERAER)

Section VI Pressure Vessels (J1= /14 #%)

Section IX Welding and Brazing Certifications (J5#:35 X OVA 5 10 T35, #&4&
T DFEIE)

@ API (American Petroleum Institute : 7 * U h BH%¥E

(7)
(1)

(V)

(=)
()

SPECIFICATION 5L (SPEC 5L) Specification for Line Pipe (7 - > /3o 7 f1EEE)
SPECIFICATION 6D (SPEC 6D) Specification for Pipeline Valves (/XA 77 A > f] /X
JVTHERR)

STANDARD 1104 Welding of Pipelines and Related Facilities (/X1 77 1 >3 KL O}
JEB TR DV )

RECOMMENDED PRACTICE 1110 Recommended Practice for the Pressure

Testing of Liquid Petroleum Pipelines (11734 77 A > D15 BRI FA % HELE 5
JiiEi=Fap)
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()

RECOMMENDED PRACTICE 1111 Recommended Practice for Design, Construction,
Operation and Maintenance of Offshore Hydrocarbon Pipelines (fFR{L/KSRUGIE XA 7
A > OixEF, ML, EEsS L OWERFE BB 5 HELE R BT

@ ASTM (American Society for Testing and Materials : 7 * \) h#¥4 - HERiH <)

()
1)

A105 Forgings, Carbon Steel, for Piping Components (Bt & FH 1 35 SRS ER )
A370 Mechanical Testing of Steel Products (FfHL 8 5 O ik iR ) 2

® IGE (The Institution of Gas Engineers : £EEH X M EHRS)

()

1)

(V)

(=)

==3

TD/1 Recommendations on Transmission and Distribution Practice (% « Bl iAo Sk
\ZBS9 D HESEFRET)
Steel Pipelines for High Pressure Gas Transmission (/5 1= 77 A gk SRS A 7" F A

)
TD/9 Recommendations on Transmission and Distribution Practice (¥ « Fcfh D It
WZBAT B HEDERRET)

Offtakes and Pressure Regulating Installations for Inlet Pressure between 7 and 70 bar (A
JE7-70/3—) )V 53 - BETERR i)

IHHDMIZ, LT ORURNED 2B R & <A ST 5.

()
1)
(V)

(=)
()
(7)
(%)
(7)
(7)

AGA American Gas Association (77 A U 71 77 A fj4%)

AWS American Welding Society (77 X U W #EHEHE)

MSS Manifacturers Standardization Society of the Valve and Fittings (77 A U #7317
i FAEAE L =)

NACE National Association of Corrosion Engineers (£ KB B HITE )

SSPC Steel Structure Painting Committee (77 A U W #kdH - X - BEFTER)

BS British Standards Institution (- &% U A L)

DIN Deutsches Institut fur Normung ( K1 > B 2)

DNV Det Norsk Veritas (/ /L7 = —#ifk 2

ISO International Organization for Standardization (|E| A2 #E{LHEHE)

ANSI/ASME, ISO & HARD A AN (BE T AL FET 5) DObikA £ 2.4-19 1

Y,
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i 2.4-19 Eﬁ@ﬂ:?ﬁ

=EE. FE150mmLl EDE
Bk, BEBEIZORES
BEL

WY EIRRE
RTOHrE#73104

N ASME )
RE ARERE (B31.8-1999) (13623-2000)
FRIMOEEREEE [ASTM, APIZ3IR e EINR ]
EEARERUREFERE (AXICEEMHHOREEE AT 38, REFERSE
EITHEWT, R2LRME 8. ERAFRGHEEREZ REBESEIDICBLER
HEEZHETH LD, MEBEICEEE TRE. PG oMot
M BExEHTHL,
JIS, APIZ£3IM) . mEHEELTL
HAMEZ5H BTG HEEREL BEREL LTHEZERE
LRV EEEE e S
HE | (BEEEOH) HERETENTOEL,
HERAREOLFECE [F5X05—Caok (% K. KEERTEG0ES
Y SR, SHEM. BT CREZ |=E.
FF L. RTIZ&H LIt 0 95217 E a1 ¢ K125 |BIE] BRI1 2568 B1E (CD
 |Em s ¥ TR T1 0508 £ A 1LV
HERE | BEERENO1 5 PBAFEY2 k. TR |B1.205 W)
11658 E HBESABRERNRARE LT
522K, EEI25ELLE | RAESESRT 14 ELE
h5A3&A + 7K1.ABELLE
WHURERIZCEYRERRE (REEL HEMEL
EHoT L ERA LR
 |BEEREAORERE.
SKEAER gf%ﬁxwﬂ:ﬁ’@ﬂ)ﬁisﬁ
BRAIEMOFRAZET S |BERIERALEEFIETE  [ISO13847I2H>TERELE
HaTdHoT. PaEi@z |APH10AI=E B HRIES |IHhi$h 5L
BENERHHBERE. |BAHL
BABDH T, BECE 1013847
DENETHELRKaMNE |API1104 BEBIE
(. BELERINIME [FEBTIE@EL SEE Rt
B | DLEDME

Al Batmanl TRESME D HLAE & FHIE T 5 AR ER 5013, BHIPASHEE O K Ma O FFA A
WThHD, 2L, NABENDR HEFRAIC I 2EB20ESICBN TR, FHER
BHEORMZEM T2 Z L & Ui, FEMITREITRT,
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#2420 EPEREHRK L JIS OBEERMEAEELED LR

Standard ~ International standard Japanese standard
Flaw Type API 1104 JIS Z3104 2 class

il
L Yo
i
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25LNG ZITANEME—=F L
2.5.1 /8% U H AT NG Z(+ AN Eh AN E L IER

Batmanl (Zfli459° 2 KIXA A 13, Malampaya O H A H B IE, IER 13720728, LNG
ICKDWAZRIRE T D, VY U EBMEEBICZIIT 2 LNG & AdUERIT, TRICRT & 5 e
2014 47 AT, #6%% B LERFERDH D, CNLOERTERMOT TS,

T OS5 Batangas HURICFX T 5 Z L BEUINOEETHDH LW 2D,

Batangas HUB DA FF 2700MW DK TR FERT ~D KIX AT AEHG X, Malampaya 77 A H 23 *E
BLIEZRS, N KETHY . ZO72HI21E, Batangas HURIZ LNG 521 F AFUIEH 2 5%
TOMEND L, BUE, 2700MW DK TJFEEFTIZHES L TV 5 RIXH A%, Malampaya 73\
O DWE A T T A V*ﬁ’(“ﬁ%‘éﬂ’(% D, ZONAT T4 05 DORKIRT ABEFE AT

ONORBTHEMEZTGE, TONRXy 7T v 7 LTHIY —X Bl— ]\75 %0)35’%7172
e FEBVNE L SN D, Batangas WO =TT T HANRAL T T A4 RN, £< O

TEEMIML, PEERRBAFEL, A T T A 0 DIRAN ;Tt%ﬁlé’ﬁtn‘\ﬁ@‘%)_kﬂfé’
Do TORR, EFREBOILR, BHAIHKICORIT LI LRTE D,

HFT : DOE &k % ¢ & ICFERER
X 2.5-1 VY2 EREEIZEIT B RARM A BEEBE O E

2.5.2 LNG S AE#MDIELE & 8
LNG S AEHIL, EHM OGN GEIIN TE 2L RAR T A =z Ani=1%., BT Ak

T B heR T D,
LNG 5z AFH o FEREEEIL, ITDO 4 5 Th D,
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LNG # > 1 —IZ CEff S LT & 72 LNG O3 A

-162°CARIM DRI 2 5 2 L AN TE DMKIR Y > 7 TD LNG DT
T )G Uz LNG OfF0 21t

NATTA 2y NT—T <D ADHHE

(1) BEE=LNG 2 A Hh

O ke L ING 2 A HL D EAE R

LNG ZAKREMTH 7 Ko7, arrLrod— Kb, FRBRH R E LR Sn
%, LNG Z ASEHOIEARN) 2 R0L, G CoREMS, Zam, Hff - ZEo
BLAN G 7o AR RN RE SN D,

T - AR R
X 2.5-2 FEER LNG HEitho EAK 228

©@ LNG ¥ v 7 RE L EBEOBRG
LNG Z AFEMD & o 7 K8 & HBEZRGHT 2 7OI21E, RO T AFTEELY FIAAT K
KA AEER, ZHELBER L HEEARETODIVLEND D,

7)) e

e Nwfi, Sl AEE, Man. PSRN, BREE R L O HESF O LNG
S NBAR 2 ERRY 2 A MR 1. EATEM - B, W= X MCE S L7oMEsE, A,
M BB X ONEIER T EZRG - BET 20 TIIRL, BAREME (K&, BEROHE
FAFE) | MIRRRGE LOZRFIE, LNG Sff (EpEH, #pk, MESCRAEST) Oftia
ADESREH (FlH, SHESD, BEAERS) 258 T20ENH D,
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= Nk i

LNG Z il L C& 72 LNG # > — (& 200~300m) 1. LNG 5z Ao K v 7 124%
BEi, LNG A X v 7 1CBET570icu—T 4 V77— AZEf SN D, ZITA
AU I LNG 1, BERIE (-162°C A ) | Wz%ﬂéio ICEREF ST It s b, 2
DOEZNBRIT, BLE 2RRELELT 5, ZARCRE LIRS L 47 - HZ (BOG)
IZ. ING ¥ U I —D X I ICREND,

ZUTANGILE LNG X, BOG 2|3 57-8, “HEREETHIENTZZ > 7 IR IS,
INHDX TR, HADEREIRE f%ém%% EHEFFT 5720 _Mgkﬁé4aciﬁ
DIRFEICTHZ D2 Z ENTEDL LD TH D, SMUDEEZPC 27 U — My LUFELTIEL L
TWD, BF A > 713, @ERFEINCE D T ADENGREEZHEFT 2 b 0D, DEDED
B ~OWMNERET D Z LIFREETHY . BOG 25| FZ Lz,

%4 L7 BOG I, :V7Vy%~kﬁﬁ%vz%A%@%¢é’k?LM}kFAém
T4— KRNI Inb, OV A7V T URT ALY BE BRI 5 KR
KIRH ADWEE W T HZ LN TE D,

JEAE - KAER i

PR S 72 LNG X, Z 7 Ok SN DB, ME S, Bcism i+ 2 & T
HAT %, X7 NIZiE, LNG ZEERY 7 TERT 200, v 2 o 7R T~—
KRR T oG 2 TWND, Dk, JEME S 472 LNG 1, Kfbgsi Ko TRIRIREBICE S 5,
LNG %, #EKOBEFHT L ETRO LD, Z ONREET, Bucig (72 L
KT L 72N TiTbivd, ZDOBEOBMA L L THW LK DIREIR FIE 6 CRE
L L. BUKBIZC TS D,

quEE&“fF
SRRBE L 7 o - RIKT AT, AT T4 %y NU—ZIZEREINAEIC, mEEE
Mz,

A) VAT Tk

INDDOBFEBRE L, RE STz LING Z AT O EARERIE> T LA 7 U MkEFS
% (HEH - LA = LNG > 7 = ING A7 = Xkt = ®&H), &4 OB
CTINoORfEZRLE L, EEMREZm BT 2720, YA b aBERE TH < OO 5K
WZET D, Elo. [FROBMIEESA VT AORGHELEBRB LI LA T U NikE
S RSV SN

7) LNG 5 AJEH oo & 5 At

LNG S AFEHORES L. L FTOHEB 2EE L CRET 5,
EHATE (EHEE D T 4 N, o < IZAE L TWS)
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PR gk & L CRIEZ: < LNG ks o5z AN Al HE
BRI K O KA DR S M & 2 e
JEPHERBE I L OSEFE T3 2 BRI (R

R

(2) #ExXLNG ZAEH

¥ ENLNG 2 A ST, B RIC AT 5 2 e < W RICBI1T 21 7 At ifieg
ELTHIA SN DA D LNG IFEH Y A Td D, ZOFE LR LNG 2 A
(Floating Storage and Regasification Unit)iZ, B&FET FSRU & FEIEIL %5, FSRU O feilr DEN[A &
R DL IoR g,
- R, RO E LNG 2 AFEHOME L LT, FSRU OFHl| « FEEE 23 FERNT
BY . BEHSW S O EBRICHED B S T D,
FSRU (%, Fig b LNG = ARMIZE~T, @ik X b3 @RI b E . S 51T,
BEFD LNG fit (LNG % > 1—) OiEIZ LY FSRU ~C T 75— A%<, £
DEFEIT—IE DR = X MK & dR IR /TR Th 5,
INHOREND FRIIERANRIAEN S r— AL LT, BRI ATE (BEHFED
Eie) OMNRIAEN, BHIZ 3L X —FFHE 0N 02187 5 ATREME O @O HURIC 3
WTC, BEMISHICFIH SN 5808320, FHIOLFEOA MR SSIC LY, & EET
AR = x X =i LTHAOEEMENEE > T Y FSRU BRIMED &
LIFRR L Te o TWD, F7z, M2 E LNG S AEMZ R T 5 £ TOHME, 27e& L L
THIFIRE TR SNDGE DD ARBRIIRSTEGETHOMENE S TH D,
FSRU # & E T 256, H RICHEERT 230 & OFDEWIT LY | R - fifk - T2k
DEEDAR L= a LA T U MIZERBOBREZLND,
FHRATHLZ LMD IR - MRICEDHELZITOT U,
A% BEFEKXD LNG 2 AKEH (FSRU) OB Z TN Z ENRTRIND N, I
ARHNITXER D) — IS b D & L TOMHANE S 25 (BE L) E&E 2 bLD,

ZoM, ¥ ERO NG Z AKMARET LB & LTE, LFRETF 65,
Bz b= FE 2 5ot 3 2 48 B oD Ok EED 2358 U

B2 b CIEFFRE AT BUAS A5 IR B

MO ESGTT (A—R) BENGE

BREEME, TRCEMIE e & ORI 7o R & B A 032

Rt FEEREE TR b~k E ) K #E

Tl EOBEEZ D L kE RITRET T2

IR RN=v ik~ VARV RN

AL 36 L OB AR IR R B - 3 000 %

R Loy

' JOGMEC, fih- KKK 2@ WHIHFH, “/ 10— )ik 3 % FSU-FSRU (A LNG 2 AKEH1) ”, 2013
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A (o Ml IR E) L 720

HFT « SRR (AR
K 2.5-3 FSRU OEAMEA

FSRU %, XD EF LNG 2 AFEHO FEARERL A D~ > F 0 7 ST X TOERGS R
LNG ¥ v —ZH##iEn s, AL, R+ L OB EFEHR ML, —#891C FSRU
WS SN, o), b ORMELEEL T L5EEIE. &, kB ECRET S0
ERd D, FSRU I TRUL ST KRR AL, R LOTANRAL T T4 Ry NU—2 (T
w5,

HUFT - FHEFIER
2.5-4 FSRU OEAHER
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FSRU (%, LNG Oi7Eiieds L ORI LHREZ AT e #iEd LIIEGFO X v — 0k
EICTHEBLT 5,
FRSU (24588 &2 E225% M ITLL Fo@ b,

LNG 3% (7T ra—F 4 o 7 AT L)

WriastE Ofn b - fP)

NA AT TTANERE A

LNG R 7 &%

AL

5 R fi

A Bl A
FSRU /%, LNG # v 7 —IZ T 172 LNG % FSRU ([Z#E#isniz7ra—F7 4 v 7T A
TAZTZIT AN, X7 I8 L, R T TEE L, KT AZHT 2T 5, FDtk,
SAL S NIRRT A ZWIENRA 7T A VHEBERISE T 20, mEOR—FT 1 77—
LEA L Che RICEH T2, BHORNIERER Y A DFi# 2 B CRIET 5,

SABIZIE, 3FEREGERH D,
Open Loop Seawater : E/KZFIH L5tk
Closed Loop Water : KA 7 —TIEGIIZIRAKZFIH LI-&KAb ik
Closed Loop Steam : KA 7 —TIELNTZREZRA LKL FE

@® FSRU D&
FSRU O, KB4 5 &, Modification Type & Newly Built Type @ 2 FE¥E L 725,
Modification Type & (%, BEfFD LNG # v I —4%UGETHHDTHY | ¥ —DZENTZ A
R=2ZEFIHAL, ZALFHPCING Ry T E2#ET DL HETH D,

Newly Built Type & 1%, #4175 FSRU & L COKELZ BB L TGt - #E 5550 ThH
0. FEARMIZ LNG Z & 7 I3MAEPEICERE Shu, ZAbE° LNG R v 72 I3 EN s L <
IEHRICRIE SN D,
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HFT - A FIER
X 2.5-5 FSRU D&%

Modification Type D7 A U » k& L CIL,BOG DIEFEFH I H K72\ 45 (BOG 1L, 0.15wt%/
H® BOG L'— h_X—Z T 100ton/ H DFAENFIAEN D) | IMEFEMBREVRH T o5,
B, XUV RBLRONDN, EFEFKREULPEATND,

@ BAKE

1 EULNG 2 AZEHUE, B BBk SHaARE S L <R LIS NS 714 (T —
Fx—UFTHEE) IREIND, REBIOZATEOREZ, &M, Tl A
MR L OMEEMEOHE TREREEN D D10, HFHICHEL 2D,

ZOBEITH - TE, WEIREIRO =01, RESLITORE (KESRM. KEE) |
HTjEds & O ZE1F BREETEI ~DBLRE 7R E DWW DD ER Z iG] - BT 2 MENDH D,
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T« AR
X 2.5-6 FSRU OH AZF AN Fik

FSRU 1%, i#% ., 74 b L <I3EBITRE S oREBIZH D, LNG X, LNG # 1 —IZ
TEHIMINZ FSRU ITERR S5, LNG & > 1 — B BEA S 72 LNG 1 FSRU (28 S 0T
WAIKIRRTR 2 v 7 IR S D, £ D%, FSRU IZ TRUIL SN RKERA AL, Lo H =
NRAT Ty NT—7 2N I,

FSRU OEE ML LTCIE, #ERICRESND D, A8 - BRICKE S EBEZIT D AN
BT %, FCHREREHWTORE T, @5, M EEICRE S D o LR,
W< 72 b L 2B b KESBboTL 5, FriC, SMEICESEm LZE CIiEA
e (AN~ 0T, o< Y LIS LT3 281%) ORERH D0,
HEENUETHD, - T, FSRU OFXELFTE L TE, WIROEENDIRWBENE SND
ZEBZW, o, BRSNS R ERBELT A5EICIE. BRDZHIT FSRU %
FETMEESED 2 AL LEEELH D,

@ Rz EX L ERDLE
T) TLUI AR

RORKE, BEEXLNG &£l FSRUDY A XL T LYV A Y MERLTEBDTH D,
—erlz, B2 B LNG S AL, FFELEHEEIIHE T —EDHR%Z b o RIET L
AT U FEIDH05, FSRU Tl & TORRMEAHIR S - AN I KO BIChE S b,
ZAUZ XV, FSRU (3 £ LNG FEHIZ B E/hAR—R L 72553, FSRU D% &I
REND DT, FHEIZNG Uit nnkd b b,
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HIFT A M ERR
X 257 FSRUDT LI AL B

1) R TR X OEH

AR T OM Tk, FSRU (e U LNG M L 0 HEA L 725, Frak ok XU LNG fit
E, AR T E L TR W HEZET D, —J7, # U —du& ¥ A 7D FSRU Dtk T
X, 204015 23 oW caEIND,

—MXAIZ, FSRU O FXCLNG 52 AFEHI O @R L 0 2 & 54t H 3, FSRU
DOEEITMZ, FBESCT A SO EE TOZARIBORE, BINEEMNEK, Biftko
TL— R7 v 7RO - R5F A NOBINEL I E X TORBBRMLEL S D,
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AT« TAEMER
X 2.5-8 TH, & @&

7) AUy FBIOTAY v b
pig B3I FOVE EAD ING ZAEHOZNEND A Y v FBIOT AV v haiEd D &
IToi@y &72s,

Bz X LNG 52 A
AU ko

[RGB B I 2 W ES

LNG e, AEEFOIEE (L, A—ZADOMELRIFTHE)
TAU b

FSRU (ZEE LT, AW RS 2 24 %

FSRU iZtb LT, EWLHFEHMEZET 5

FSRU (2t LT, BREFEFHMICE T 2 MM RV

FSRU

AUy b
b EasfE S RE ((HL, BAEESENSMLERGAIL, BEICHETILERD D)
B 3 LNG HHic e LT, @i TN

TAU b
ZEMENNEE (K[EURRBICAS S, BEREREO MR AR A])
FSRU TlE# v 7 OEFEA RITRE SN DMARDORE ST L - TEH—IICIRE S D,
L7 o T, TBEHNN SIS TH v 7 O %17 9 BRi2iX, FSRU O A28 &
F T RTFIUER ST, T OREREHM B R L TS BERS 5,
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26 EEXEREE

ARFIL, AR E F IR S L EE A,
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27 EBEHE-BRARRXTVa—

271 FREXX—LOEKE
(1) E=H0HHE

74 VEVENIZBIT D RERTAEEDONY 2 —F = — 0%, FAE (FAH, LNG
T NFEHD) . FERE, £ LCHEIGE, ANEAE U~ L i<, AREICB VLTI, N 2—
F =%, HAERS, FEE, HGE, RO 4 SDOFERa—T (BT RAU M) IZHHL
TExD, ZOXIRRARTAEEDONY a—Fxz— %, B—OFEERIZEI-T—H
LCHig « EEINDZELARETH Y, T, FFEA—T B - EE INDHE
(IEFHA) bHVED,
KRR AFEZEDNY 2 —F = — PR & B —FERRPE - #2550 FRE, &
T, MR E Y EEA SRR T AHRATITAS I ThD, Thbb, N =
—F = — UK TOREBH OGNS, )7, FERAT—T T L InEEE - EET 5T
KOFEIE, FEA~DOBARENMEL 72D 2 & AERBFREZHBETE L L THD,
B2, RFEET ARG, FEEA 7 TICRE LR &b, HICRGEFESZATLI L
HLAREE 72D,
Bl 21X, TABAGEEA 2 —T L T ARG FEEA =T SR FEEN R (—KD
RATFA L DH) EiTThH5E KNSR, 5FIGFNThHIUIT A & 7 2 BEO
WTHNOFEERA A —TICBWTHBPFRENEEIND, TORE, FERFE M7 7
o0 G, BAERT IO LN 24T 5 2 L alRe/eisy (FrE A BB,
%E?%éy%) %éo%of HAFEEFHEIL, 20 L, FiOVWTIZENTDH
RABRBE R T B 0IE, =TT 7B ADRTEEEETDHZ LNEMEERS D,

ZOXOEFREHE L, AFEE (Batmanl) ZRETHICELTIE, 74V BB

D H AFEENHFREZRIET 20, hOoFESAOERENMINE DL L TERIND
X GEGREFTRE T D, FOME. KAEEOFLREPFIL, KRR TLIICHAFE
ELKD L, FEREFEE= T LRI v a L T TA OB OHERF S PR S
HETDH, DO ET, KEICEW TR, AFEEICHALUERESE (PPP) Z2&3T 25
EAX— AP L L T D0 ERTTT D,
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Scope of Batman 1 Project

N

[ \

T - AR
K 2.7-1 LNG B2 AKEZDEB

913, Batman 1 FEOEBFHAICOWTL, WRIZHEHFRE2HEELTH, <04
arRnEZLND, FESEGEME RDBENFTEEFEEL LTONRS T T A U HEfHONE
EAEFFE BB 7o, BIAWEXEREEZ AT O = ORI IR LT EBY TH D
(A7 ar4iF3nNY a—F o= U RRE H-FEFERPE - EE3T 25X,

#*2.7-1 BEEOEBRBHOL T a3 L4

Scope Charges
Option Supply o Distribution Distribution
No. (purchase) iErsiissen (wholesale) (retail) S e
1 Wheeling charge
(transmission charge) Distributor
5 Gas charge (inc. gas (wholesaler)
; purchase & transmission)
3 Gas charge (inc. gas -
{ purchase, transmission & I?II'\’S;Iabiluet?)r
4 wholesale)
f
5 Gas charge (inc. all costs
f f from purchase to End users
6 distribution)
| 1
AT - PRAERERL
FTrarlid, AT T4 ORI OCEEHEFERLFERHE T 56 TH D, 2

DAT v a DG, TAFEEBERS~OXMUOBEGITHRARRO G D L7225, AT
IDIE, AN T T A v 2 idtik LRAFEA TG L, OIHIERE S 2RI 57203
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TIA MEREIEBINT 2 OHRTHL (TAFREOHGIEGZR), A7var2, 3Kk
W51, HWAIEE DD DT ADEAN G ENDFREENH YV | AIOBEEN LY KX <
WROHFE T arThbd, A7 ar3~61%, ik (EH5E, e ITOWTHEET L5
ATHD,
REFEFOFEEHFALZIDO 5 LIZBWT, REFEFEOBMNEEL 2D L2 A, 2014
1 AIRERLEA L Ea2—I28DE, REFS2EVELEBZZAL TV RN LN
HIF LT, TOTh, FEHPIZ 000D A 22508 1T, S| O %O BPSIZ BV
TSN ZEDREEND,

(2) FBERX—LODAX T3>

HEAT—L L LTT, BHEOANLEED L ) ITESTHED S ik B i K OV B e 7
DOETENIMTET 5606, BOT FHED X 9 ITESTE, s & ONE R
EEAOIEMICRICERNDSGE. £ LT, L EOFRNINLET D A — LANFET D,
ARFEEIIBWT, AMEOHAFEAT—LT T a i, WEOLEBYTHS,

#£272 BEEAX—LA ST ar

FEAX—LF TS a v B MR | EEMEREE | B
Model 1 | & DRILFEZE AR B aBIS aESs
Model O&M 7y = HNSES N B A3 (RFH)
2-1% (WIYEZA) *
Model O&M i = AEES NIk EH o3k ()
2-2% (J—2) *
Model 3 | JV J53( wnIL R | A RB | A R Adk T RE
Model 4 | BOT 5= B B B B

*O&M EESF OB E ., 2 0D0F 7 321 KR 2-DITESTE 5, —olF. BIC O&M #ZFFt L%
FERl R XY r—2, b ) —olXRMICRE Y —A L, RE»5 Y =2 EMINT 27y —ATH 5, i
FOBAITT Y Ra—P =05 OB ITALRMOINA & 72 D2, BEDOHAITIZEBONAL 25,

ERIORTEFEAT—L ATV a VIZBITHARBEOMEGEOEASWE, TRIZRTIIIZ
Model 1 28—%F55< . Modeld 23 —FFHE\ >,
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AT« AR R
X 2.7-2 FHERX—LFTFarBEBBEEDESW

Model 113, @H ONLFEOLE T, GoliE, MMk OV R E BT e TAdt
%ﬁ%%ﬁéoﬁ%%ﬁéf\ﬁﬂ®ﬂﬂkﬁéoﬁwm X, FRIZRT L 9IC, PNOC
BN DOFERNL ODA n—r %%, ThaMBEEBRIET 5, HU#iZ. PNOC
MINA T T4 OEFFERRZAT ) AR ERLT DN AT arbboleid, GCG

(The Governent Comission for Government Ownedn and Controlled Corporations) /%

PNOC O 2FEDFEITHOWNT, BEMRRMEEZ R L TWD E S TND

T - TR
X 2.7-3 Model 1 GEH DALEE) DEEXF—LKY

Model 2 i%, O&M 73 HERIDYE T, & &M OMER A IZ DV TSN 20 L .
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Nz,

EEAERFE IS OWTIIREINERT 5, EEHERE BRI OV TIEL PNOC B REF#
BRI LT, ¥BHET2H6 L EREEMICY — 2 T35 80/ BEESN5, RiEOHE
Wik, FEEEIIEEIDNEI SN OMRAITEITO) b OO, 2 TAAOINAL 2D,

AT - FHERIER
X 2.7-4 Model2 (O&M #BEELE:T O b Y — v ) ODEBEERAF—LK

%EDOLG(ET L 2—2)I21%, PNOC (X, BRI Z U —A LT, U—AB&HINT 2,
REIZ=y Ra—HF =0 A 7T I AEHEE T v a v D)L, AR (K7 v a
v 2) BMINT D, RIEFEEN A T T4 L OEEDORETOHEICIE, A7 a1
DIEE S AL, REFEED T ADOHEA, HE, /L Wolc LVIERWEELZIT O HEIC
X, AT vareBNBEIND, oA T a1 kO2oarv7 M, €712 —
2. 3KR4IZHoWCTHIBETH S,
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T« TR
X 2.7-5 Model2 (O&M 7B Y —R) DFHERXF—AK

Model3 (X, JV FRDHE T, Al & KT F22 LR THRIZ L, FF2 RN E i
B, MRk ONEE R E B 21T O . BARIZIE. PNOC &L REIEFRTHE L JV &
AR L, £O IV 24E2 PNOC 206 HEROIEE 2% T 5, 7o, FRICZOMOR
MmO OME b2, HESZ AW THRERZIT), =0 Fa—F—nhbo
FEREEHBINAZ b o TLL EORE OIRFLH SO S IZH LT 5,
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HIAT - AR RIVER
X 2.7-6 Model3 (JV 5R) DHEHERXF—ALK

2%, Modeld (JV ) OIREEE LT, TXA T YT 44 22 N FXOEMANS
ZOND, TXATEUT 44 A MR EIT, HREDHE DKM 272 LRI HATEE
ThHrGEIIE, AN RN —E8EZ S HikTh b, ZoGae, FIAENLO
AT —HARMIZADZ L 20, T R ZOVWTITERTHOET S Z L EES
s,

Model4 (%, BOT 53T, &g, Mia i & ONE B HERE B4 a2 e 9
D, BEMICIE, REE, —EOHEICI VS E2RRI L, [Fathe PNOC 28 BOT #54
(artyva B /T2, £, AT, REGMEEE O EETEL.
TIB OB X0 Mk OEEERE AT Y, o, REIFFESEEE = R
— P HEPBENZTHZ EICLY, ESORFSCHEICRT 2SI ELRT 5,
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AT - AR
(1 2.7-7 Model4 (BOT AX) DEZEXF—LK

728, Model4 (BOT 5:0) 1I2oWTh, T4 TV T A A M FROEHANE 2
bhd, ZOHAE, FAZENDLOIRANZ—BEANCAD Z LD | TFEY X 72O
THERTHOMT LI ENEESND,

() BEAF—LOF T a vOLBRE

RKEFEEIBWTHHEMOHIFHEAT—LE L TUREINTZ4ODA T2 3 o &, G
BiTolc, FHMEEEBIX, TEROLEBY TH D,

# 2.7-83 BEXX—LFFTa VEMER

A H AFS

NI DZT A T H A 7 | BIMOFENAD I 72 5T RN E 2 & fe g RBR DU
MTBIT DAL (VEM | &, @ERHE - fiEFFPEREO T A TV A 7V a X M EELGIE,

DBLRING) T A THA T IZIBT DM 2 BEMEN— A TRE, Lo
A X — DPAIANT & > THBRIR A U v FBSRE WD,

S B B SEAT AT REME BETEICEUFO(EHI1° ODA DIER 72 & ZENOK= A
N T @D FTRED

TR A 37 b RBRZ2F BB DR EIC LY T AFIHZRET D L Voo i

AU DBOR B 2 R T E D0

R OFEIE Rt | DAL T T4 OBR¥A RINZEE T 5 Z LBTE 50,
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NP DOERRES) & D | AF =LK o TRMAUOREAEDIREN R D & 2 A, KNI

HAETE O FE it A j]?ﬁ)%éu YA F— DBV THE R T A EEDE
B AERE B AT HE

AT BA%E DR NI 7UX$%OD/ 77/\'7#3#*52@ W72 D KD

DIRMDINFREIL D D D

BOR < IRHIEE & OBAE

7 4 E U O BOR K ONEF B & &

BN ENTND D,

HAPT -

LI EORHmFEER

A ERL

NECEIR AT — L Th D Ll
ETIL21%, HIZ2ODFT /LT

RMFEER OFEHFOF R LIRS b o TWDH T2, REFEEERDFE

EOEFH A T o7 & 2 A JICA

AT ET L 2 (0&M 43EfE 50
%ot(\ﬁmﬁwﬁﬁ_owfiTiéﬁﬁw Ea)o

STFBEZENTXSE, EFL2—1KN2 — 2 D®-EIT.

WHIERBE AT =T 5 ThAH D, FEMREOE BRI
SNHRETHD,
73 (IVER) F, BTV 20RICHRESND, bo L b ODA E&OF| AT REr:
Lzob\fﬁ IR EET D, B, TXATEU T 4 AL FHADEHN SN D561

LV EEY R NERIC

méhéo

EFTFNVL (EE ORI

HEVNTZ 6D

= N ES
EHN#ETH 5,

(XL TEY

IRBWT, X VEEcEm S e

TmfEh, REFEREORFEE~ODEEMNmE D Z LR

INFANZ T AR T T A L DG OSEE D ) TN RN

EF7/04 (BOT HRA) X, V7 bue—rz2fHLAaWeD, MEBRFEBRTREMEMES . F
Te AR DK EZ 2 b r—L$ 5 Z L NEETEH D BUN OBUR & 325K T & 220 il et
WL, HHNETH S,

#2.7-4 HBEEXX—LOFM

SHMEDES | Model 1 GAEDALEE) | Model2 (0&M 7 BEAR) | Model3 (VA=) Model4 (BOT A=)
AfBOS | B = B [
A 7Y4% | BAF: 163 Mil USD (NPV) | BRAF : 200 Mil USD (NPV) | B fF : 167 Mil USD | BX Ff : 161 Mil USD
JLIZEIFSH | PNOC: 191Mil USD (NPV) | PNOC: 104 Mil USD (NPV) (NPV) (NPV)
HF| EE(VEM PNOC : 93 Mil USD | PNOC : 0 (NPV)
DERMD) (NPV)

-] B 5 &

0: VI rA—VOFAIZ | o: VI FA—VORMAIC | o: REDELIT—ED | o: BFFOAHARE IR
BHHMET | KYESHAZIRMME | FUEBSEZIXMYE | 2MELZETLURT | THEENEFLAER

AT REME LY, Lo Ffz. PNOC[E)—R | BT EICKYERTE |

x EAREICDEAHA
NEERET HBE

URA & Y IHABRBEIN B R
ELERAZRSH &N

X ME—EEENZ
BIENTES,

x: 2 TRENCEEH
ETDHHIRE
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Sl DR R

Model 1 GBEDAHEZE)

Model 2 (O&M S EEH )

Model 3 (JV A=)

Model 4 (BOT A=)

TE%
x: PR ECDOEAHRA
NEERET HILE

x: —EDNEA/REIZD
WTARBINESRE
TEIBLE

TILOHT—FFL,

[t

o NEFHEIZKY, AR

L}

Model 1 & B4

[t

Model 1 & B4

L]
x: BFICL B HRNE

BENAY | HEZENATROR Davbka—LALIC
AN RZERETDHIELITEY, {LOT, MIBEVLAHR
ELVBEA VY b E FRAOERIELE L 4
it Bkt
=1 = 5 Ll
o: BYEBRRUEEFIE | 0:0&M BXEDEFERC | 0 : IVHA K54 0% | 0:BOTERUTZD IRR
MU FIVEDBEMT BREMBT S EAT BIEE LTEEEE | AEBESIhTEY., F
BHOEE | ETOFARRESELTL EXN EERETED = (XEAR,
e AT REME x:ODA ZFRY I5KIC | x: ODA &EFERTHHEIT | x: BIFHBRRGRETF | x:BOTEICEDE ICC
X, —EDEBHMEET | (L. —EOEFHMEET | IEVEBINOFERL | OBEFXLELT A
%o %, EFTOFEAREMME | £ FRICEHBZET
L %o
& = L2l L]
EEIEOTETAH | o NRABDEEZEDEN | o BENADHAIRMEIV | o BENDHEHEMER

BIICKYERET DL L

BEANFRLTLTD

T EITRY . &

YD EITKYREME

BBN. BERBOAT | 0&M OBHEONT. # | REOEEENOBS |
AREOE |} +HLHBERC AL | NOHIRMERETE | T < —HT. HEEED
BREHED | BRBRUENEALE | B AREATTIYT | KEASTA S BAI
wal | L o MBEEOKENTH | « EHOBACME. M@ | . AREDSEMA~
SBAIZE, 0SM OF | % - #EEEOENIC | ORIOAR D,
HNEERET AL EE | DERME SASA | RERESCEETY
BAES. 0MEERT | +SHCRETELL | O LAEE
258 Thett
B L] B &
o ARBIZESTAMB | 0/ 9NSEETAEM | o RRTTOATIH b | «: AREIZE >TAM
AZEfw ROWEAELAERL | OBERBEB~ORE | £RHT 510, O | BEOBSANFLA L
= RUE=ZSULIAGE | Hloky AHBEOR | AL
BRI AHBIROTEY | ARECBSAS
n— E = ®
s oma BEOALEETHY. . & | BEOLAHLZXICLYIE | PNOC LRBIOHXRE | BOT FICEITWVWTE
Eod

FIEERIZRRELE L,

EiFL. EEHBEED

BlcLYsHEHIL

i3S
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FHEDEA | Model 1 GEEDAHEZX)

Model 2 (O&M S EEH )

Model 3 (JV A=)

Model 4 (BOT A=)

HERMBICERT H5E
FHREERTRELRER
R2onin, Y—RY
BEIZFE. avEy L3
vERMBIZFETESH
SREMTBRENDE

mE&. GOOC &#%
AIREMAH D ET B,
HEBRME. -
GOOC Ik ArME
EEhTd, 30L&
4 PNOC DFR#ER
& DHEHEDAHE
HLHY . SHEEN
WE

B

NERIZEL>TSATY
A DITOERBRHAY) v
FAE < BEKEITHT
arbkO—)LE LYY
WA, AEBISHR/IA T

(Tt

ANHBIZEL-TSATY
ADILNTOEIHBRHAY v
rAEL. 0&M EEDIG
& HEKEICKT Sy
FE—LBHLPTL, HR

(Aot

DHBIZESTSA 7
YA ILTOIFHR A
Uy MIHEBETHD
Moo HRANS T4

DEEHFERIZ/ D

B

DRI D% L ERMIC
BETEHELSAY
v BB, LML,

NHAIZES>TZAT

AU IILTDHRFER A

o SALDEE - EERBE | SA TSV OEEHE | NVEFTIRMESE | Uy FANEL, HE
BD/ NI EEIT/9N0EETL | ATRET S LIcL | KEF, REICHT S
RMZFERALOO®HT | YREMZEERLDD | 2v bO—LRH=(C
BEEIDHLICEYRE | AMARZES &N | <K BEREMOERN
HEERTE D, TED, 4oL HBE | ISXBANEL SATEE
By - RBIEMBSMIC | M, AXEO AR

DEERE 25 DDA,

HET - AR EIERE

2.7.2 Rk - EE S

(1) SRhEtRs & Ba{RGERE

OARFZEICERT 2B BB OBRE K OSSR - A B

7) DOE

THXNAF—E (DOE) 1, 7 4 U BB 5= F—538 OBOK K& OFHHE R E 21T -
TW5, FEKIX, DOE O LM%~ L7=b D THh D, DOE i, )= /X —&IRBAZE.
FAT L —EHF, i) X —FAERR. (V) AMEEEHR, )= rF—B
RO, viENEEEHEF., LV 6 2ORNLARD, FEEERFO T, K

2 DOE website, http://www.doe.gov.ph/about-doe/who-we-are/organizational-structure
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IR AEEIRRN D 0, RIRT ADOEIKR ZHYE LT\ 5,

Secretary

Undersecretary

Energy Renewable Energy Oil Industry| [Energy Policy| Electric
Resource Energy Mgt. Utilization Mgt. and Planning Power
Development Bureau Mgt. Bureau Bureau Bureau Industry Mgt.
Bureau Bureau
Petroleum Geothermal Energy Oil Industry Planning Power Planning
Resources Energy Efficiency & Competition & Division & Development
I Development I management I Conservation I Monitoring I I Division
Division Division Division Division
Coal&Nuclear Solar&Wind Alternative Oil Industry Policy Power Market
Mineral [Energy Mgt. Div. Fuels&Energy Standards & Formulation Development
| Resources Dev't| || } Tech Div. I Monitoring I &Research Div. I Div.
Div. Div.
Blomass Energy Retail Market Energy Rural
Mgt. Div. | | Monitoring & LI Cooperation & Ll Electrification
Special Coodination Div. Adm. & Mgt.
Concerns Div. Div.
Hydropower & Natural Gas
Ocean Energy Mgt. Div.
Mgt. Div. 1
National
Renewable
_ Energy Board
Tech. Sec.

AT : DOE ¥ =744 ML v B
4 2.7-8 DOE #A#kX

KRN A EBRERIL, RIRA A DBAFE R OHEEICAR D ER, 70 7T A R OB OVERL -
MEZZDOHME LTS3, R AEEEIL, 2 2O®Z v arhbhrh, —DiF, K
NI ATIGERSE - E=2 V787 a0 T b —00, RIERTAEFEA 7 TH%¥E
72aryThb, INHOE 7T aryOFERAMITUTOLEY TH D,

> DOE website,
https://www.doe.gov.ph/about-doe/what-we-do/bureau-services-functions/1791-natural-gas-management-division
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RRTA TG - £E=2 V77 a OHBY

« RIRIT AL OO OBERIES . BUR, FHHEI~7 1 27 7 AOKIE

- BHEOMDE Y X —I2B T TAFIHORER E=2Y 7

« R AR OB LY, Z Do A HERCRFICE 2 2 HEBORR

« RIRH APEZED T 0 R o—H — OfHE A M

s RRH APERED T y—~ 2 A A, RO, LE2—ROT v 77—k
« RIRAADOFM, s, BRICHNDT —Z X—ZADE B

- DOE O B & D FiHE

- 7 RiR v 7 BREBE~DOXIG

RIRTAFEFHEA T T > a VDOHBY

* RIRHADA 7 THFEOT-ODOBRIRS . FEMEGR, FHHE., v 7T A0 KOAED
RIE

-f%ﬁx4y7?®%%fuﬁ§A@%E

« RERH AL 7T A 2 Je O A BRE fig g% D F Hi D R

- T A B AT A b

-A4774/%m X OIEREEYEDOERE - =2V 7

« RIRIT ARGRRIZ DI D&, R, BRIESOMRA - &
-Mmﬁkﬁﬁ%ﬁﬁ%%\E%&U@wﬁ%%%%%®%%

« 7RI 7 IR~ DRLIG

IEZHT AL D & KRR AEIEIL, KRR ANAL T T4 RNk BRI E
BT 17T A, T LU TCREBTADISA T T A OFEEMMOTFMED IO X &E %
HoZ s,

72, DOE X, LT 2 20X FICENWTWS, 2502t dh T, PNOC X, H
ANRA T T A DEFFFEIZ DT LI REEI ZH S 2L &7 D,

1) Philippine National Oil Corporation (PNOC)

i) National Power Corporation (NPC)

i) National Electrification Administration (NEA)

iv) Power Sector Assets & Liabilities Management Corp (PSALM)
V) National Transmission Corp (NTC)

vi) Philippine Electricity Market Corp (PEMC)

- ) Philippine National Oil Company (PNOC)
PNOC %, Ao Th 5 1973 Fi2, ENRA MG E B E L TRRES
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No334 (2L WERLENT, £D%, PNOC I, fRxI2, TORBIZIER L, A, H A,
£ IR R OB E G iR A e X VX —BRFE 2 S 2 & b le o T,

TIE, PNOC Of#ifXZ R L7zt DT 5, Borad of Director 735 i i IR EMEEI T
Y Chairman, President and CEO KX TX5 4D A L /\—0n572 5,

Board of Directors

Board of Secretariat
President/CEO | |
Internal Control Office Corpqratg
- - Communications
Chief Operation Officer
Executive Vice President | |
Project Management Energy Research
Department Department
Sr Vice President for Sr Vice President for Legal
Management Services Administrative, and Estate Management
Administrative
—|  Treasury Department
e Department
Corporate Planning
Department Legal Department
| Accounting
Department Estate Mgt. Department

HIFT : PNOC ¥ =74+ ML 0 AR E
[ 2.7-9 PNOC DRI

President/CEO @ T . Project Management Department & 8 Energy Research
Department % ¥4 % Chief Operation Officer/Executive Vice President(COO/EVP)73
Bl &AL TU 5,  Project Management Department (£, PNOC 24D i3 5 FHED
EEHAETCOE=FY 7 RONEEEEZ O 21T > T\ 5, Project Management
Department (%, BATMAN 1 OE=% Y | HOTTEHERKEEZ R0 L b s,
COO/EVP @ F, #(Z Sr Vice President for Management and Services(VPMS) } (¥ Sr Vice
President for Legal, Administrative, and Estate Management (VSLAE) 23 & S 41Ty
%, VPMS TFOMBHIE, FEMIT%R T 225, Wb o> & BE &R 2 ]
bDOEEZBND, £l VSLAE FOEEHIZ, BATMANL 2B\ CRMFHES & 25
fifE 3 DICd e > CTHERERZHI ZEZIbND,
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) PNOC &k

PNOC [ZUTIRT L 92 5 2OF2tEa A LT\ D, EEROFREIL, b OF2tEN
Efi L. PNOC ZZDEHEZIT-> T D, ZOFRHEDON, Kkb% < OkE@36 4, 2014
H 1 HBAE, ) ¥+ 5 Dk PNOC Exploration Corporation (PNOC-EC) T %,
PNOC-EC (%, 1976 fFITFL S, A, VAR THKOBIELOHEEZZDOHBE LT
W5, BIfEO L Z A, PNOC-EC 1%, 7 2OaMF—E2%K (SC) 244 LTW\5, HA
AIZ1Z. SC 37 (Cagayan Basin), SC 38 (Malampaya). SC 47 (Offshore Mindoro), SC
57 (Calamian), SC 58 (West Calamian), SC 59 (West Balabac) and SC 63 (East Sabina).
PNOC-EC %,SC37,SC47,SC63 |[Z 2N\ THA XL — X —DEEF Z#H > T\ b, £7-,SC38,
SC57, SC59 IZOWTIE, AR —F =TI R\ ==& LTHEEIBE L TN D,
PNOC-EC I%. 1999 £/ Malampaya consortium(SC38)iZ 10% D&k & L CEE§ 5 i
W2, 7 4 EIZBIT DEMDORIRIT AFIETH S SC37 ND San Antonio Gas Power Plant
ZiEE LT,

PNOC PNOC Alternative Fuels Corporation (PNOC-AFC) (7> T ®» PNOC
Petrochemical Development Corporation) (%, 2006 4-IZ5% . 24172, PNOC-AFC D372
TENX, 7 4 EIZBW R 2RBE= L F—O8RAE, %L L THM LD RETH S,
PNOC-AFC I%, AiM{bEFREERI OB, e, BHL b ZOHNE LTS,

PNOC Shipping and Transport Corporation (PNOC-STC) 1%, 1978 FEIZF% . S v, fifar
Wk, ¥ —HOEBEEToTND, 4

PNOC Development and Management Corporation (PNOC-DMC)i%, 1959 A% < zh
2009 A2 50 R ORI OIER 237 O AT b, PNOC-DMC X, PNOC 7 /L—7
DOHTHE— {ERIZ K> TEORIE, FEHE U PNOC kO O St DOAB)FE O MR 4
EITH) ZEDEDLN TS, Flo, ZOREICENT, Wl (7T A L EDOT )L
F—A V7 THRES~OBEPRD HIL TN D, 5

PNOC Renewables Corporation (PNOC- RC) IZ. 2008 4412 PNOC O H Tt 81 LU FHAR
L LTSNz, PNOC-RC ®HWIZ, 7«4 EHIZBIT D8 LW T FHAERRET R /L X —
DOfigtE, BAFE, FEMTH D, ©

* PNOC website:
http://www.pnoc.com.ph/subsidiaries.php?sectionid=e4{3bb95-1514-11df-a7de-92d1637a39b1&menuid=61112596-1
Scf-11df-bb83-e1a07d93674¢

> PNOC website:

http://www.pnoc.com.ph/subsidiaries.php?sectionid=e4{f3bb95-1514-11df-a7de-92d1637a39b1 &menuid=862d0008- 1
Scf-11df-bb83-e1a07d93674¢

8 PNOC-RC website: http://www.pnoc-rc.com.ph/cprofile.html
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Board of Directors

Board of Secretariat

PNOC
PNOC PNOC PNOC PNOC PNOC
Exploration | | Alternative Shipping & | | Dev’t & Mgt.| | Renewables
Corp. Fuels Corp. Transport Corp. Corp.

AT : PNOC v = 741 ME® L 0 A ek
X 2.7-10 PNOC & ZFDF&tt0BM%

© BEFRHEEE DA BRI

AR D X 512, BUEOBURF DO Ti#t D & TiX, PNOC OFTo 2 Ftha i+ 5 2 L3N
#CTHDH, £, PNOC O YE L OW#lc L5 &, BEFO 244 BATMAN] O S ik
BeienZ LbREETHDL EBEZ NS, b, JICA FAEMIZ, PNOC H AR FHitk
B (IA) &720, JFETODA R—UDfED F LD LIRELTWD, £D72H, PNOC %
BRI OREGR 21T 5 2 & & LT,

7) PNOC DM 1E#H D1 feM:

Philippine National Oil Corporation (PNOC)IZ 1973 4EIZ A M DO ZE EMAE O 72 DITFR L X
NTED 20124 7 HBFE CIIEESAETH 5 PNOC 23 5 DD 1241 (PNOC Exploration
Corp., PNOC Alternative Fuels Corp., PNOC Shipping and Transport Corp., PNOC
Development and Management Corp., PNOC Renewables Corp.) %A T D4k L 72>
TW5, 2012 FEK R TIE PNOC OM %567 IEL International Financial Reporting
Standards IFRSIZIH > TERR S 4L TV 5, S~ — 2 DM BRI 2009 4% T, PNOC
HERDOMB#EERIL 2012 FETEEFE CTHD, ABEEITT 1) O3 RAR
Commission on Audit (COA) 23 L CT\W5, COA DOEEAEE FIX MR E M EE R

(unqualified opinion) &72->TEY | MERERIFSFHILEITH > TER S U, Hilrzia
% FREMEDY & 5 R 2R RUTHR R S CTuieny, E72, 2012 4£00 COA I X 2 A HA
FETIHHEFEOEAMRILND TR, MMFEEOREFHDO 7 v —7 v PRI HE K
LTW%, PNOC ONHEEA L LC, a7 T4 T VAR, ~3x VA v MNERER, ¥
BHEANEM SN TS, BEEMRIIIMNBEAR 3 40Ok S 2 EARSICERE,
HINDHE LR TR, WEHEE NTMSIMEEZ AL TS Lflran s, BEEMBRES
WEBEE A B 2 Z 83X, PNOC OMBIERITFAMEB TE 260 EE2HND,

A) WB LA
HAE—2ToO PNOC D¢ ki, BREIOTHENNIZIR > TEEIL T\ 5, BREO TS
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[P DR (RR) OMBOSFIRRICEEREZ 5 X TODH, T ORBYLER)/MET
b2, 2009 5 2012 FEOM, ROA 13 3.9%~4.7%. ROE 13 5.0%~6.2% CTHER L T
Wo, HfEN— AT, PNOC RAICHMAIEE 25 E L, AR OLEL TWD 2 &0
5. TR e R o Tnd LTS LD,

PNOC 1TEFAFFABDOEMAHED TH D | 2012 FFREF R TIX 7 V— 72K THEFT
BAEEARA L TR LT BEMBE. RELWECYEN B 685 & 2o T\ 5, fAfEIX 2009
END 20124 F TR FT 25—, MEHEIT 2009 LI, ZEMHERE L T\ 5, =0k
B ABHESRIME FEEICH D . 2009 F£0 0.34 505 2012 4121 0.22 fFHITIE T LTH
D, PNOC [FBAEREIRNT o A — M L TW5, FulihfEicBE Lo MERIER
<. 2012 OB 8.50 51X, BJELZFIL 6.68 5L 72> TD, MAICEZES ¥ »
27— IRFETHLIN, KMETHL7 1 U EUVBIFICE Y KN EIT->TEH Y, 2009
D 2012 RIS TEIEIT— EFOFME CHERE L T\ 5, HIREAR (REHEE —REAa
fE) 1%, 2009 FLARE, ZE LIcHER & 72> T D,

# 2.7-56 PNOC OB L ¥4 (EERE—X)

2009 2010 2011 2012
ROA 4.6% 3.9% 4.7% 4.2%
ROE 6.2% 5.0% 5.7% 5.1%
MR (%) 38.0% 24.0% 25.2% 24.8%
Wi pEmERER ([A]) 0.12 0.16 0.18 0.17
MBLAL Y Y (1) 1.87 1.28 1.22 1.22
AELE () 0.34 0.23 0.21 0.22
AR FRTAaEDH ) 0.10 0.01 0.01 0.00
mEER () 4.73 5.87 7.56 8.50
WIEHR (f4) 3.80 4.60 6.13 6.68

HiFT : PNOC 7 =74 MEH & AR

@K D EHRES

7) PNOC 0 FEffifE
AR X 912, PNOC 1%, BATMANT1 [Z350) 2 FEFHEHR (TA) & 725 AlREMER &,
I ODA 7 7 A F > ABNERA SN 5 5A12iE. PNOC AEEARET L 725, BATMAN
1 OFEMBERIE L TROLNDERRENIUTOLEEY TH D,
AN 5 OFE AT D & KIS e
PPP 32K % & d o KA AG HE
uayzl NE=ZY T
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M (PPP H I B 72 Fofoe & BT ROBR &2 & o)

JICA &M, PNOC ORe A AT 570, 2014 4 1 A ICPHEHZICH L TA & e
2 — 51T 7, BEEAICEBIT ARG % UL Fi2R3, PNOC 73 BATMAN1 # £+ % EC

HolHLRAMLTWVWDHHE

TH 5,

i3, PPP FFEITRIT ATt & ORAiTROMRE 2 & Tl iERE

* 2.7-6  PNOC DRESJ{RFHAT D% R

B
HE

{RCEFAM O e

ODA T — 2%t

HNFPIKD X T RN S ZEICL Y, 7

I % FERLRE ) MESENIZ & % Revenue Management Division (RMD)73, Fili& 204 L
TW5, RMD &, 5 JICA X TONADB 12— %5 1 fRERN & 0 |
ZDOYEREORRE L7 > T D, PNOC @ ODA v — > OFESEIZHLTER A
BRI 2 L2 v 2 LBIOSCTERT2 2 8I2E0, +
DNThHHEEZEZLILD,

PPP % 5 HIEFISED B EZIT S = LIl ), 5

KRG RE S PNOC 1%, & DIEBEICRI 7 7 — L OB E ka2 795

5 NOWSFR#ELEAE LTS, 26 OF#TIL, PPP 8% &1
KIFAEICOWTHORENERE LTS, bol b, PPP HELHOD
FEFEIZOWTIE, ZDE¥E - RETNHIIE KR & 7257280, @& 1L PPP
HEORBRDNEE RS LR L EETA2ENT 2L LD,
ZOEBEENI o TH D,

Tulx/ ME
=2y T

HNBEPIZD Sz 2175 = LicL ), +5

PNOC (X, F=ttDEET 571 =7 MI-DX Project Management
Department (PMD) %l U CE=4F U 7 Z /eI EfE L T\ 5,
PMD (&, EEBIARTO 30 OFHEIH L TE=FY T 2FEH L, 7
OOEEIGEHD T OOFEIZOZFHMEIT> T D, ZDTd, Bl
2L LTI Ry =) P EE=X ) I THRENEHSICHEL T
%o B R—ZATOHRFEOE=F) L IZonWTlL, ar#iLrzr
EIEAT OO ENEZILND,

HEME (PPP F
EDFHhrE kO
Bafnokat e &
ie)

T4tz

PNOC 1%, KB A v 7 T HEICRB T DA RER L2 Z & 372 <
ZOEEERS) ZENTELHMEEZA L W NnEEZ b, AF
FEilBWTiL, EESESALOBRREA L TWD Z L8, JiEE MNE
WCHED D EIZBWTEETHD, o, FFCmpf X —8 7 X —0
AT A= DRBRERT DT V=T OBEH AR K TH D,

HiT: JICA fi &, PNOC ~DA & B =2 —I23o5<
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4) PNOC +&ftDhE

JICA FAEM %, PNOC +2tEDEEIIZ >V T, BATMAN 1 (25T PNOC % X 4E9 5
EWVIOIRED LA LT, PNOC X 4 2Ofathe, O~ /7 VT4 v =T 56T 5
BERELALTND, LRLARNL, FEEESHET D L0 HHANLIE, 2o
M ., PNOC-EC., PNOCAFC, =L TPNOCRC OANRZDRFEMEEZHF LTS, Z
o OFRAOBE A LU FITRT,

# 2.7-7 PNOC F&ttnifE

T2t R ik B2 FlaH B AFLOREBR
2354
PNOC e Malampaya Gas | |
Exoloration € 1976 (FreEts4 Prorect FEER &V
xploration Corp. rojec
wELe)
. 65 staffs )
PNOC Alternative ) PAFC Industrial |
1993 (incl. 2 TRER 72 L
Fuels Corp. Park
lawyers)
24 staffs Hydropower
PNOC Renewable ) .
c 2006 (incl. 2 Nalantang(46M | #&BR72 L
orp.
P lawyers) W)

HFT : PNOC F&th~DA v Z B 2 —|2 3% JICA A MER

PNOC 2fEDWN, PNOC-EC DA NEREHFAMLOBEERZH L T\ 5, BIRd X 51z,
PNOC @ PPP FHEDAFE Tt & CHIMTAIRTTI ORI A+0THHZ &5, PNOC I
PNOC-EC 725 .PPP FHEDOHEA XET HAX v 72 ROFHZ LKL AREMNH 5,

(2) BXEE

OZKIRERE F TOF B

THIEX, BATMAN 1128 2fkEHI OB TH S, AT 7V 7 a3 vT 41 (SO,
AEEOREBERERE L D 8B bNE, AT T V72l y7 4OF, PNOC
BT, 7rr =7 NERMOERH EBEEZA S 2L LD, PNOCHREIL, 7vey=r b~
=V AL NET 4 A (PMO) ZEHEEHRT D, BRET DR 5H TN EZ 8
Z(IATAC)IE, SCR°PMO 22 B DHEFEIZ LV | 7 RN REZATH , FEFBREZL BS(BAC)
X, FEFTRETREAOE=FY VT ROFEFOREEZEOFMEIT D,
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X 2.7-11 K865 AT ORELRR ] O 5

TEIE. PMO O OfFl 2R LTe b D THLH,PMOIZT Y =7 F~3x—Y % — (PM)

WCRVEHII, 1ML 2 o b DOIAREZ T D, PM X, E5E, S K
[O)r7ae X R S i

AT T EER
X 2.7-12 FHIFHRERTO PNOC DRERRA5]
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7)Y AT TV a vT 4 (SC)
SC DA L N—D % LA FIZZHET 5,

e  Chairman: President/CEO of PNOC

e  Vice Chairman: Executive Vice President of PNOC
e  Co-Vice Chairman : Sr Vice Presidents

e  Members: Head of Concerned Department

e  Observer: Consultant

SC @ TOR Dz LL FIZET %,
o Tuvx=r hOAKIE
o HEEFHOEERE
e FSOLE=2—
o FHEEFE - FHEREEHO L B 2 —
e PNOC N B ] D i HE
o TuVxl hE=HXVUITFHEROLE 22—

A) BT MW EZ A% (TATAC)
TATAC D A "= DH % LLFIZRT,

e  Department of Energy (DOE)
e  Department of Finance (DOF)
e  National Economic Development Authority (NEDA)
o Department of Environment and Natural Resources (DENR)
e  Department of Public Work and Highway (DPWH)
e  Public Private Partnership (PPP) Center
e  Energy Regulatory Commission (ERC)
e  Philippine National Oil Corporation (PNOC)

e  Concerned Local Governments Units (LGUs)

IATAC ® TOR Ol LA FIZ/RT,
o BMREITHIOTE (=1/LF—BOK, ODA ik, [EXRFHIEBOR, PPP EIR)

v) FEFEELZBRS (BAC)
BAC D A 2 R—DH & LL FIZRT,
e PNOC
e DOE
o IS DOEFIFE
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BAC @ TOR D% LU FIZRd,
o HEABEFHIOE=F T KOEEEND OREE O
o HEFBEIIDNDBBIIDNDT R ZFEDRE

T) Iuvzl bR —T ¥ —

Tuvzl hvFx—T%— (PM) X, BATMAN 1 OFEDOKRINIOZBEIEDL L L
D, U—¥—2 7L BATMAN LI T DRV RO D, Flo, AVrY =7
MKk 280 PM ZFlET 5 Z ENEHEETH D,

Tuvxs hvRr—T % —@ TOR Of
e BATMAN 1 O &R 72 & HE
e PNOC @ President/CEQ °AT 7 U7 a3 T 4 ~DOWiE
o Tzl hwR—Tx—LITFD 3 ODOHOER

7))

HEBEIT, KB, EEH, BEANER, ERROARAT Va2 —VEREIT ), < O
I PNOC WD AM I HRE I D Z ENEESN DA, TR Y E 1L PNOC WHTIZEE
FHEDEAE L 72 W T D B SN D OFHENLE L Z 2 bivd, EefY3E D TOR
OENFILL T DO EBY TH D,

Bl7ayxl h~x— % —® TOR O
o vzl hwx—Vyx—DXiE
o TVl NTHOEH

AL # D TOR O
o LYK NOYER L7 PQ(Pre-Qualification)EFEFHD L B 2 —
o Y H L NDOEfE L 72 RFP(Request for Proposal) EFHD L B 2 —
o FEENOLOEEEDOLEa—

& NE B4 35 D TRO O
o TuvVz/ FNOBREFERT
o fEAEH UMEEAZET)
o LRI & DHTTE
o RNEICMEEREFUER
o IFEFEIOIERK
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B4 O TOR O
o IR DIEAFRE OB
o BRERDOLE2—
o  RMFHEH L O

7)) HATHES

FATH S X, FEICDD D BRI 21T 9, PNOC (E1+43 72 Hffril 4 FH 2 P L
TWRWD T, BSOS OFENME L b, EEAENEY THL (7T
A VHAE D TOR OFNFLL FD LB TH D,

LY RO LT L— R RORED L B 2 —
o SATTAVICHETLHPQEHDOLE 2 —

o NRATTAUIIHND RFP EFHOL B a—

o RMEFHEEMNOLO|EBEDOL B a—

%) BRETAESELREED
BRI RRIL, FEOREA OHSBEIC D 21T 9, ERHEYE D TOR 1%
UTDLBY THD,

BREERLE Y # D TOR Dl
o REEREGHEM (EIA) KUBEEEOL E2—
o BREWEBIDMNDLPQEHOLE 2—
o IREERENID RFP EMHOL B 2—
o BREMREIZH)D RMFFEEOREFEDOL L a—

FEPLEE Y D TOR OBl
o NRTV I ARa—v U EOEEEROLE 22—
o FHEEEEIZHND PQEHDOLE 2 —
o HAEIEIZA D RFP EHO L B o2 —
o FERBEEIZIN D RMFEEDREEDO L B2 —

QFKERER DE FARR

FHIFERE S . PNOC 1T FIIZ /R T K HIcE=2 U o F & L5871 5, PNOC
i\%%ﬁ®%m¢5$%@%:&)/&%ﬁ% IbleoTToT&E 2 &vH, PNOC
@ Project Monitoring Officer 23 LY EF A S Z L NE 2 HiDd, Z OBMEIZHE W T
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FEH Y IIME L AN, MEIZBY LTI R Y2l NOF=X Y U T OBEND KT
HIEBRHEEEIND,

Project Manager

Project Monitoring Officer Consultants
Fiduciary Office Technical Office Safeguards Office
e Project Administrator * Pipeline Engineer * Environmental Officer
* Loan Arrangement Officer * Civil Engineer * Social Coordinator
* Legal Advisor * Cost Control Engineer
* Schedule Mgt. Officer
* Project Accountant

HIFT B
X 2.7-13 ARG ORLRREH OB

®F 4 AN—R R

TV hOEMBEICBWNT, FYrY s FEROERICOVWTE=X Y
THTHIEITRDHMN, THIUTIE, BKE Bk, = v=T U o7 BRIE SRR L
DOFERCEHERE T S FHIIMA T, EiiO PR xBEEOFENEE L EZ 5D, 2
NOOHFERHE LTI, EREAHER, iz, BT, FlFo3dh & eAROERENE
T b,

B EITORRIIS BRI END Z iz s tBESND, — &M FETHRIC
. DV A n"—=2FA, ((i)aIy A bHFAL (i) b7 A7 7 —FK, (iv)
AR NT AT NER, T RRVAFABRERSH D, Ko =y MNITAN
A TTA VRERETNIMNTET a0 gy NERANHFLE R —REIT LA
—AEANEA SN D EBESND,

Flo, ATV MIBWTEMEMSSZIX L & Lz emsEiinmH sivd & &
oD, 2o V=T ) TG, RUEEHOT D OREEERTOa Lz
MREASIND EBESIND, ZOoar gy MIFEEH, FETHS, BLOHE
SEHEAE O ;5 CHE T E AR B 2 AW AIC R T A EEI 2o Tl Y | ZAFREICON T
HISTINI S 7 & EHEHEBI IS kT L CER OIS 21T 2 Z LI ST b, il xiX~
nYx s FOLREH, a2 MEHL B COREASEUE R SISRENE LT 5B
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BT, RMISROBRIE 2R L OO FEHBRNER X585, g2 T 2&E %
5, foT, EAHENDa Y ALZ U M, Y27 FOHFLVIZHY T HE
DENWT V=T R T HI0MA T FHEEFHOHm TH AN R=—RIEZDH T &
DTEDLAZ Yy 7HBET HZ ENRODBILD,

BreA7n Y =7 MCEMBERBIZIETFEICHERELEZIT RN, ==
TUUT RBIZOWT S FEFIMEEO U HONW I L W EEX NS, 7«
AN=2FI7 v v =7 FOEHIZIE U T HAFEERE S OB EITIERICE SN TT
bivb 7=, EH OIS Ul e xt e DO THEETH L, (E- T, iz M
HEREA ML oo, BPEA2HET-T 4 ANN—2AEHHAER L, EfEREH 5 W ITEF
EBFHNTOFH & ORd b a5 N EELEFTHY . ZOWYMAzE LT, FHE
FRENEHE, 7 4 AN—RBEENRFREICR D B BND, o, 2 F 2 NI JICA
74 UEEGH, JICA K, HOWVITFELIHI v g U EBEREELKY,
TEEFL D TIT ZENEETH S,

SHICBEMETORTIXMENTIES 5, 7 4 A=A {eElcinz <, F¥
FEREAROIEHEZHR Y $ATe & & DEAEINTITT 4 ANR—REHEIC D72 3D, Z DD
TERNC e Y27 MR, VR 7 2 PR LUEFANCHERZHE L TR ZENEETH D,
RK7ayxl MBI ABIEDRERIZ /2 HAEEMENR S 2 FIHE L TUIRDBBZ L LD,

a) ALY INEU RN Ty T —IREDRIE

b) FEMIEREE (Kbz&ETe) (CE T 25 RERH

c) TEBAMA - FEMITH 1D TR E, KR

d) EEREFOFE (EME, GeER L)

e) SNk R D NS e

£) X, BRKE

g) EEARZ, £ OMIBEIDOES
IRBICOVWTARAMPINFEELZRS 22 b r— /L TX 5 HDIZHOWTIE, HFNCIE
AP T s FBISRERE L, BMREITE ke L TR ZENEETH D,

@I5ERBS Lk
7 4 VBT HIGNE LB O FEHIL, JRE &R JOVEIAT AR R (B
3019 5) Th D, JIEITHM, HIRDERB L OEHIZHEL, AR, REAOM
HIZHEH S D, HBATAMIEEZ, BAERNREEITAZHELTHBY ., RO LI 174
DHEESNTND,

o HMNENUETTA. BUFE ORKICEE L TRIEEED 2 &, HAOITHIC L 0 FliE &

/o
o R FIRAEFGDT-OIMEB ZZEIT LRV & & L AR EG| OEST
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o 1TBt b, FNEEDOHERATHEICHT- 0 AYREELZ4ALLESEDLZ &
o ZTOMARYZRFREFF Al DGR

Z DM OIGIER LB 3 D VEHH & LT, BS&ERIRE (B 7080 5) . B :F&RIE
(559485 7)., ~%— - n 2 U U 7HhikiE (59160 5) R2ERH 5,
— 05, PMEBREEDOHBPI L R & L Cid, kO X 5 RFEHITHOW TR M2 Z2fk L T
W5,

o IS, JICA DFE Tt Ok

o FHEFHEOEIENICIOVTOREEER DML

o FEfERERS - BRI XTI D I T & SR

o ARIEIZR b o - D RITE

F72. JICA TIHBEIZBIT OO OUGEREZMITL THY ., THBITIFROEY A
NEEN, ZHOOMRELHIFTX 5,

o QCBC (Al « filiks FEAM) DA

o BHEZ O FHHLE O miks b

o T 4T V=T 4T DEA

AR7aT =7 MZBWL, IMERAREa a2 o b e AT T, e AT 5
WEOTOOEBR THERHINERBNEBESIND, 60T ey =7 MIE
WTHEMICE STV D SO T, BT D PIESCAFLKE, 2B E & I3EE
BRbORERIND EBEZLND, 1o T, BREOL DT Tl X 1dne &
Z6N510, BECBITILHEFNHED Z LIk CHIEARFHEEMATETHD LE X
bihvd,

F2T7 4 U EANIH LT, PHERFEERMIC 702 FHi E 2l IEICFE M5 X 9 HY
ML AR D L RIS, AKXy FE R YA FRESEL - L RLET
bHLEZD, T, FERHSLGAE I RIEM, BEETER-TLORkDDEZ L
bRETHD, &6IT, FEB, HEEETET TR, BAFOHID k28259 55
BB (o7 X< B, MRET. BCHIET. ESUER, KRR R B R L) &
BRI A D | VERRBGIEICS 05 2 L b HETH D,

273 HRANRATSA VRRBICE ITH2BEFORE
(1) #HNBEIZETEIHRINSTS54 B

Ot E#H
— AT AL, B, R, THRO 3 2DE T A MTRER STV D, BT,
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W ALPEE . LNG 455 722 E3H A 2 f@ it 42, il TIET ZAESHNA T T A o2
g ERT A ER T 2% E 2H 5 R THIAITIE, EESACERN R O BE D ERE
TALEANT DHER0. AT —h—2th/p 820l C T BE BT A ZRET 5%
B B A2 2@ U THEMARL/ MU B R AREZIRME SN D 70 ESRRRIET
¥ UV BND,

Upstream Midstream Downstream
(supply side) (Transmission) (demand side)

|P0wer producers |
| Power stations l

[ Onshore gas plants ]

Gas Producers Transporters
Marketers | | Commercial users |
[ Transmission pipelines ] | Industrial users |

LNG suppliers

Distributors / Aggregators

City gas providers

( A core public utility
infréstructure for all players in [ Distribution networks ] Households and
the industry; small businesses

In a position that can influence - -
the whole value chain: Retailers (for CNG vehicles)

Must be open and fairly Retailers (by tanks)

\ accessible to all users. ) [ Filling stati ]
Hling stations

T« SRR
X 2.7-14 HAwHEHEAX

ZDHATHOEREE W OO FEB T LI b OBRKROKIZ 25, §EE, 5872 ET
I RAT AL L > TAANORBEZTHZ L2 HE LT, LNG ¥ — X F /LT TRARHT A
ZEAL., TNEZBIFFTA DN ASA, T T4 2@ U CTHAZHBE LTV D,

Fio, XA OFEFTIIAED T A EBIFTA O HARDA TT A %@ CTH A
MLTWD, BE, 772, B () Tk, BEEET A% 774 OB
BOH AL ZE U CHREZICMIE L T D, R Y OFICiiRMSANF U< REFTAE
DA T TA 245l CH AR EZIToTWND, Lo LaenbtRici s & RES
TR D RSA T T A iz CTH A ZIT > T DEILI IS AL > T 5,
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Lack of / insufficient natural gas nearby Existence of indigenous or nearby natural gas source

v v

Gas from LNG terminal Gas from the Source

‘ i [Thailand]
Government’'s commitment for the development of Existence of public Existence of private
gas industry and to promote the use of gas city gas industry city gas industry
Development of transmission pipelines by Privately initiated development of transmission
government owned / regulated companies pipelines by gas producers / city gas companies

HAT « AR
X 2.7-15 H A TGFHEH

@A T 7 A VRIEBAEB L VR ETHE

RA T T4 CRAGOFAE &2 OEEFE SV THREEOFEH & RITRT, FETIE
BUNFTA SN AL T T4 2B, frAL TR, TOREMETIBFICL2bDTH
Do TTVAL ALY TICBWTOBINFIASAD S T T4 L Z2FTA L TEY . Eai
ETEIN OSRBEEZ RN L T\ 2,

BEEICBWT O, I ITETIT A SN ER AT TR . BEIIE., BUFRE
&t BB ENBIZE 260 THS, BIE. #AITBWTIE, BUFETA SRR
A TPITAUERALTEY, BEIZOWTHEE UL BFFREENHHEL TWAH,

K 2.7-8 HRIZKBTEINA T T VR LESHTE

HIAT - AR
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ﬁxﬂ4774/@m%uphowT@EW%&ﬁﬁé:fﬁg 7% Z &R, AR
DIZDINEFA =TT 7B ADBHRESND Z L THDH, EU IZB W TIL, EC Directive
(2009/73/EC of 13 July 2009 concerning common rules for the internal market in
natural gas and repealing Directive 2003/55/EC) (2B W T/SA 7T A BT HANIE
m%ﬂﬁméhfwéo*I_kwfi\mmcomaNa%6ukwfﬁ~7y77t
Z &g g ORI B S Tn D,

Flo, A, IR, EBROKE AL NESGEET D Z LI Ko THEAMEOHERZITo
TWHEGH D, EETEIEEI AL FOFAEEEZSITLHZEIZE-T, 772, FA
V. SULE =TI BRI LN b 0D, REDBEEITo TS, ETEANAS L A X
U7 CIEESHSBEZ B L TR/ B AL FOJBEEZIT> T D, EDOET MBI THMAL
BRI O 2 G L R B AT O ZEIFHETH DL Z LIFE I ETHRYY,

(2) 24 VEVIZBITBRHRINM TS5 4 hiBE&E

OBRF D&E

7)) 74 VB OESE

T4V ENCBT DT ATHIIELH L SN TNV RNZ Enb, KER KA Y0 L 9 72 E
OB D IEEREGEBEICT L2 LT TRy, LA, BECH AGENRL ., H
- TSGR O/N S WETOTHHEAMOA A=V D2 ENBBILR DL EZEZLND,
ZOHA, WIIBEEICHARTYY O T AFTFER L OIS DIERIZH HFEERFRI 0305 Z
ERTRIN, FdiG ) A7 BHEBHIREINEBZ GNL72D, RIFIEORR ITEH L
W2 ENRTHEIND, o, HASL T T4 27 EOWEZRMmIE I, FIERNAKEL
RN R I X DB BRI HE VA TR,

Wo T, ETHEHERZ LIIBUFFEIC TﬁXA4774/®@ %ﬁm R A 7 8K
i, _IET2ZENEFLVEEZOND, RICTHEAMICBTA2TEY A7 255
FEBRBERDY L, HEEOFELZMRE S5 2 k#ﬁ%f%é é% . BUF O TR
*J%%kﬁ\ﬁ1t7&~®ﬁ%%%%%ﬁﬁ%§%~ﬂbf\ﬁb@%ﬁi\ﬁm%
FEORBEEMET D NS HRDHTHOIERIZORN D EMFSh D, 2D OBIRE
BOdIZIE, BFEETHE A hORWEEHZELIT-> CHEEZED S & LI
G DO — )V &7 DR O 21TV XNETERAEOEm WIS E BEETZ L2 ER
5o

A) BURSENY — /v
BIFEGOA T ay V=~ LTRENRLOZRORITRT, £T. & ThHs
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N, T4V EVBIFO TS, WAV T Z—OMBNOLERIDOT AR, TT74 0 TiEHEY
RUFERNWEEZLND,

DEIZBIR 72 A BPDO Y ATHEEZTDH I ENRBEZBILDHN, take-or-pay D K 5 7R EHE
B2 ) 27 ZBUNRA D ZEITERELL R, LA, FEIL U TREGEICITFES
1ToTH BV, ZORWIZIECTHANAL T T4 O ERFEERHEDRRIE » 35K Z1T 9
L) REMEZEDONE SHE 21TV 2D, W AFREMESCH LR 25T 2 2 L ABUM O
HETHDEBEZBILD,

BEMEIIBNTYH, THRAPICEWTREEEDO H 2 BEIIH LT, REAE&TIE+
SRS T & I WE SRR CBUR A 2 bl 2 Rz L, WAL T I R THZ
EWEFELWEEZOLND,

R#ICE 7 2 —HllE, B2 2 —DOREDOTEOICBINPNRKRBIETREEHECH D,
A O R, HBH), BEN—AOHERE BEET & & b2, WEREREDOBLR) SR
Bl 2B HIAE WS EELR C 2B L, v 7 X —EE L — VRS D T L,
BN OKEEITH %,

# 279 BUNBGDOA TS a3 v

Options Examples Pros Cons

Subsidy[l Providing financial Straightforward Not sustainable
support for the support to encourage | Difficult to be justified
development of private participation
infrastructure

Risk bearing & | Take or pay contract for Promotes Difficult to be justified

Guarantees[ll | the first years of autonomous growth
operation of the industry

Financing [ Infrastructure developed | Sustainable and easy | Requires sophisticated
and owned by the to be justified risk sharing
government arrangements

Regulation T Enforcing rules to In line with the global | Requires expertise and
promote fair competition | trend to develop a institutional capacity

competitive industry | development

AT - AR

QTG

T IE B, . FiRo 3 DI KBlEi, 7 4 U BBV R CIEBFEO~Z
Ry e WAL, REMGEIC I D RRTAMANEESND, FROMEEIIEET
g @t s ¥ —, REBESHICR D70, BFORENITHRO N AL FF5 4 %
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b & L7t & 72 5.,

Upstream [l Transmission Tl Downstream [T

HFT « SRR R
X 2.7-16 74 Vb HRrEsZ—HEEK

HAY S Z—=DNR) a—Fx—2%7 4 ELCETIDELORRORTH S, HAM
B LNG ¥ — I PVFBFEO~ T L3 - T AR EZ GO CRASHFEICTHBEEIND 2
EWESND, NEIZEWTIRMIEEE OB, B HIRES H D W< D006
Pl 5 H DD PNOC 72 & OB RS B CEEOFERMA T 5 Z LITEE LIZL
[N

—Ji, BARALTZ A4 F PNOC D 5 W FREEELO IVICTERE, LT
LIWZE-T, BE LI X —EEDONSL LT 2T 52 Eniffcsing, "4 774D
FRXb =gy BHEICOWTIRROMNE L NS AR LVORRN G, RIEEHE~DZ
FERIVIZE D AR L —va VEREZLND, WTHIZLTH PNOCHBRATH7 T T
¥ A RMEZIEIRILE U CHERMEZ T 52 L1272 5,

LNG Pipeline
Procurement een
Regasification m Operate

Industrial
Private Entity A X
Gas Private Entity PNOC \Concession Private Entity
Value Chain OR PNOC OR Contract OR PNOC Transport
Model ORJV PNOCJV OR ORJV
Private Entity B PNOCJV

Generation, etc

AT AR
X 2717 74V HTRAEIZEZ— N a—Fz—V
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7)) HA bRkt &4 —

AR B—=DFARXL—a NZBWTHERZLITZET, AT T4 DI AFETH
Do BRIDTANRA T T A XY T AN & O—EHFFE TIIhnicH, BifFDo~ 7 3% -
HAHRHH LNG % — I /L & OiERULER AR Th 5,

B FSRU OFENIBAEEE D 2700, TNONPOL AT AEMETE DL LT, Thbbl
ANRA T IGA L DE—=T 2T 78 A% MERT 2 X0 ITRH - HERGT220ERH L, £
T FFREENRKE LS ot L &ML ILNG ¥ —I P AR SN EBNEZLNST-
W, ZDOH—=IF N EDEEIZONTEAEREE1T o7, S5, TOHM. HIEEH
DFFPEIZDONT B EIT I Z &I272 5,

A) AATH®7 #—

—J5. FURMICIE, TABRBEERNHT RS T T A b B ARG 2 T B E Y
AR TH D LD, T OEEENICOWTIIHR 2T 2 LERH Y . Zhico
WTIEABROBRFREE TO DL EEZLND, L Lanb, FAHGRELSLH ER-T
WRWEETHD Z LN, ZOHBFITEW TS BRSNS O S 5E 24 5
ZENHIRF NG,

A RIDFBAHRRFHZIB W TUIEET AL T T A AT T, WET AL T T A e He i
THZLEZEE L TCND, ZHUTTE TOH AEG R A DRI FH 2 72 5~ < R B
BECRREIZR L, ENLUEDO T AR ADILRZRET 5720 TH D, ZDH A4s
EVARACONWTII T O®REI 2RI LIk, FERBUFHER 2 O RFMERICBE 25 2 L
HESND,

SOICTHBEAREDOBRNDL L, ZOHATIE Y Z—& bitt 7 ¥ — 2k SRR

DEGNZHOWTHENDS U T2 35 2 L b RHIKE & L TRERKREITH 5,

274 BRBRTTa—IL
PLFICTHEMNEE LIAFEORIE A7V 22—/ (PNOC NEME TR L 7o -84 KON
WV OBGE) 7,

2-174



* 2.7-10

—/ (PNOC B3 EREEED 7 — )

2-175

Natural Gas Study Schedule (Draft) Detail Version
PNOC: Implementing Agency Phasing Development
Japanese FY 2013 FY 2014 FY 2015
Item Target Date Actions by CY 201; CY 2014 CY 2015 2016 (2017 - - - | 2057
4 5 6 9 [ [1n]12 3 ] 7 10 11]12 6 1718 10| 11]12
1 |TOR I (Infroduction) Consultants [ el ;‘ ol e e P
2 _|TOR II (Natural Gas Master Plan) September, 2013 Consultants
3 |TORII (Feasibilty Study of Batman1) Feburuary, 2014 Consultants poes=-
4 |TORIV (Feasibilty Study of LNG Receiving Terminal Project) Feburuary, 2014 Consuliants hidn|nin
5 |TORV (Feasibilty Study of Natural Gas Fired Power Plant Project) Feburuary, 2014 Consultants ampgu %
6 _|TORVI (Data Collection on Related Projects) Feburuary, 2014 Consulants P
7_|Technical Assistance Package included in TOR T June, 2014 Consulants. I
[ 4 4 N 4
8 |Reports Consulants CR DFIR FRD FR®
£ [ 9 [submitEIs® Jan, 2014 PNOC
& [ 10 |Approval of Updated EIS (ECC)* Mar, 2013 PNOC
% [ 11 |SubmitiCC PE Form to NEDA*' November,2013 PNOC
% 12 |NEDA Board Approval*’ December, 2013 PNOC
2 [13 |Oficial Request (DFA b EOJ atMani) Feburuary, 2014 GOP |
14 [F/F Missions Oct- Nov, 2014 JICA
15 |Pre-Appraisal Review Meeting with GOJ before appraisal JICA-GOJ =
| 16 |Appraisal Nov, 2013 JICA
17 {Reporting to JICA Board of Directors as soon as appraisal end JICA
18 |Post-Appraisal Meefing with GOJ as soon as appraisal end JICA-GOJ
| 19 |Pledge by GOJ to GOP as soon as recieval of Request GOJ-GOP
20 |L/A Negofition as soon as recieval of Request JICA-GOP
21 [EIN between GOJ and GOP preferably within March, 2014 GOJ-GOP
22 [LJA and P/M between JICA and GOP preferably within March, 2014 JICA-GOP E
1_|Preliminary F/S late-June fo late-Dec, 2013 PPPCP Tas
Demand and Supply Analysis late-June b late-Sep, 2013 PPPCP Tas | |
Technical Study late-Jul fo late-Nov, 2012 PPPCP Tas ;
Selection of D/D Consultant late-Dec, 2013 to mid-Apr, 2014 PPPCP Tas
Detail Engennering Design mid-Apr, 2014 fo mid-Nov, 2014 PPPCP Tas
Selection of Confructor mid-Nov, 2014 to mid-Nov, 2015 PPPCP Tas
= Listing of Project mid-Nov, 2014 PPPCP Tas
g |Approval of Project late-Nov o late-Dec, 2014 PPPCP Tas
§ 5_3|Issuing Draft Contract late-Dec, 2014 DOF
£ Invitaon to Pre-qualify and to Bid early-Jan to late-Jun, 2015 PPPCP Tas
Preparation of Pre-qualificaion Documents early-Jul, 2015 PPPCP Tas
)_6 |Evaluafion of P ificaion Documents mid-Jul, 2015 PPPCP Tas
|Approval of Pre-qualficafion late-Jul, 2015 PPPCP Tas
_8|Pre-bid Conference Aug o Sep, 2015 PPPCP Tas
Bidding late-Sep, 2015 PPPCP Tas
Qualification of Bidder late-Sep to mid-Oct 2015 PPPCP Tas
Decision and Nofice of Award late-Oct fo mid-Nov, 2015 PPPCP Tas
5 1 [Construction Dec, 2015 o Sep, 2017 PPPCP Tas
H
g 2 |0&M Dec, 2015 o Sep, 2018 PPPCP Tas
o




#F2.711 BRRXFVz2— JVFROEE)

Natural Gas Study Schedule (Draft) Detail Version
JV: Implementing Agency Phasing Development
Japanese FY 2013 | FY 2014 | FY 2015
Item Target Date Actions by CY 201 CY 2014 CY 2015 2016|2017 | - - - | 2057
4 [ 56 [7[8JoJrwo[nM[2]1[2[3[a[5]6[]7[s8[]ofJw[M[12[1[2[3[4]5[6[7[8]9[10]n1]12
1 |TOR I (Infroduction) Consultants i e ikl e B
2 |TOR I (Natural Gas Master Plan September, 2013 Consutants
3 |TORII (Feasibilty Study of Batmant) Feburuary, 2014 Consuliants
4 _|TORIV (Feasibilty Study of LNG Receiving Terminal Project) Feburuary, 2014 Consultanis
5 |TORV (Feasibility Study of Natural Gas Fired Power Plant Project) Feburuary, 2014 Consultans
6 | TORVI (Data Collection on Related Projects Feburuary, 2014 Consuliants
|_7_|Technical Assistance Package included in TOR T June, 2014 Consultants
8 |Reports Consultants
<
2 [ 9 [sumitis? Jan, 2014 PNOC
& [ 10 |Approval of Updated EIS (ECC)* March, 2014 PNOC
% [11 [SubmitICC PE Form to NEDA*' November,2013 PNOC
g— 12 |NEDA Board Aggroval*‘ December, 2013 PNOC
o | 13 [Oficial Request (DFA to EOJ atManila) Feburuary, 2014 GOP.
14 [F/F Missions Oct- Nov, 2014 JICA
15 |Pre-Appraisal Review Meeting with GOJ before appraisal JICA-GOJ
| 16 |Appraisal Jan. 2014 JICA
| 17 |Reporting o JICA Board of Directors as soon as appraisal end JICA
18 |Post-Appraisal Meefing with GOJ as soon as appraisal end JICA-GOJ
| 19 |Pledge by GOJ to GOP as soon as recieval of Request GOJ-GOP
20 |L/A Negotation as soon as recieval of Request JICA-GOP
21 [E/N between GOJ and GOP preferably witin March, 2014 GOJ-GOP
22 |L/A and P/M between JICA and GOP preferably within March, 2014 JICA-GOP
Preliminary F/S late-June fo late-Dec, 2013 PPPCP Tas
Demand and Supply Analysis late-June b late-Sep, 2013 PPPCP Tas
Technical Study late-Jul o late-Nov, 2012 PPPCP Tas
Selection of D/D Consultant late-Dec, 2013 to mid-Apr, 2014 PPPCP Tas
Selection of Yen Loan Consultant late-Dec, 2013 to mid-Aug, 2014 GOP
Detail Engennering Design mid-Apr to mid-Oct 2014 PPPCP Tas
ROW Acquision mid-Nov to early-Nov, 2014 PPPCP Tas
6_|Bidding Preparafion/ Bidding Assistance mid-Nov, 2014 o late-Jul, 2015 PPPCP Tas
JV Proposal late-Oct, 2014 PPPCP Tas
Project Approval late-Oct o late-Nov, 2014 NEDA
z Project Approval mid-Dec, 2014 to mid-Jan, 2015 DoF
5 Project Approval mid-Dec, 2014 to mid-Jan, 2015 DBM
E Preparing Selection/Tender Documents mid-Jan fo mid-Feb, 2015 PPPCP Tas
& 6.6 [Instruction o Private Sector Paricipants mid-Feb, 2015 PPPCP Tas
6.7 |Minimum Design, Performance Standard / Specifcation and Economic Pararl _ mid-Feb fo mid-Mar 2015 DENR
6.8 |Preparing Draft Contract mid-Feb to mid-Mar 2015 PPPCP Tas
6.9 [Publication of Invitation ©o Apply for Proposal (IAESP) mid-Mar to mid-Apr, 2015 PPPCP Tas
late-Apr o early-Apr, 2015 PPPCP Tas
early-Apr, 2015 PPPCP Tas
mid-Apr, o late May, 2015 PPPCP Tas
6_13|Pre-Selecion Conference late-Apr, 2015 PPPCP Tas
| 614 | Publication of Compeffive Selection Bullefins mid-Apr, b late-May, 2015 PPPCP Tas
| 615 Opening and Evaluafion of Proposals Jun, 2015 PPPCP Tas
616 | Decision and Notice of Award late-Jun, 2015 PPPCP Tas
8
E 1 |Construction Jul, 2015 o Jul, 2017
5
s
2| 2 |0&M Aug, 2017 o Jul, 2057
o

« Subjectto NEDA-ICC schedules for TB. CC, and NEDA Board
** Subject o DENR ECC approval
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281 N4 TF54>007a> x4y FPRAX—L

T4V ESTIE, AL T T4 OFFEFREL LT, BUFRFEM, BUF & RE D IV,
R HEMDBBO B, /oA v 7 T OFAFES L EEFEL DT 55 (L T8 .
meaT 25 (ETHRA) OMGFRARETH D, TOH, REXOIMIZH -0 ke 72
Tyl FAX—LANPEEIND,

ST > TE, Plfsia (2012) TEFFERE OF AN EHE CARTHH Z &b
o TEY, BIERECHRHMNLZ7e Y27 FAF—A05, arkyvatin—qt
HZBELEZLOEZETRE L, £/2, 7L YA MRE T, BUF & BRENHEFRT
HETDHIVICEHAL b artyva o —AEENAREE R D720, FTo 2oz
2o EDIC, HEZHME LT, BRI ¥ —DMEEEE T AX— AL RICE D
TV, HEEA TR SN TVWEE T Y7 b AS—AOME L IGSBERIT FEO@E Y
Thbd, B, K70/ MAF—LOFEMMIE 12,7 FHEFHE - ABA Y 2—/1) 12T
BERCH %,

# 281 AKFEOI T s FRAF—A

Model 1 Model 2 Model 3 Model 4
o BURF 49%
A& BURF 100% B 100% ELRE 100%
R 51%
M e HY HY HY L
pA ¥R L L L HY
AT A /0&M ey 57 B A ey
P B %E@E%ﬁ E%@ﬁﬁm B
HEIZU—RA 2T 50%LL F
# 282 FuPxZ hAF—LOMNIER
A X — h DR RV ERLE TR AR RA
Model 1A Model 1
e B — DB [ - =
L Model 1B —
N 7 2 —DFTH/ HY Model 2A Model 2
Bt 7 ¥ —0iEE L Model 2B —
BE IV O A EE »HY — Model 3
Rt % —oprAE:RE |72l Model 0 Model 4

Model 1 (3% OMERFETHRESND AF— AT, EfbkR B 28477
A LIEE 179 T TH D, HL., ZDOHATIEL PNOC 1331 7T A v ZEHEEE T
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LN D, Model 2 IXEMBERIN A > 7 Z 2 RAT 50, EEEZRMICEEL, V—X
BE5 R THDH, RIEBES~OERFEICLY ., O&M EHADHIK S5 Z & 2% Model 2 D
F AV b THD, Model 3 1LEMIEE] & RBED IV RA > 7 7 %48 LIES H179
FHRTH D, EHEREOHESFENHINSND Z EM Model 3 DEMRAY v FTHD, TV
A RTANHES L, 740 VB OBIFE RMO IV Tk, REIOKALRA D 50% % E
[0 2 BN EH 5 —J5, ODA v — 2O BEFEM2S TV OREHIM 2 T8 25 Xk 9
IRAX—AERET HMENH D, Model 4 1L F O BOT AF—A T, REMEENLLET
BEL,. A7 T7%FA LEE LTI FXNTHD, LEEHIMhD 7 — AR TEL 2D
BN H 5, MEFOMEIZE L L, RGEA~OBEEEMIITI 2 &IFTE R,

282 FREHELSORTE
AIET, ABREREECITEH I EE A,

283 14 T54 D FIRR EH&H
AIET, ABREREECITBH I EE A,

284 A FRAXT—LEBD/INM T54 >0 FIRR EH

Model 1 (%, Project FIRR 7% WACC ##8x H/Kk¥#EL 72 >7-, F72, Equity IRR H = R
N DO NRN B2 HKEEICH D, HH ETiE, Model 1 IXFATRIRE & HIlr S5, H L,
Model 1 TlE, PNOC 2 [EH: O&M ZHH Y 5720, HE LOBRENEI N TV 5D,

Model 2 TlX, A 7T A4 L OA—F—, XL —Z [T Project FIRR 7% WACC Z#8 % .
%72 Equity IRR 232 2 N 28 2 72, Model 2 13U HHE CTEITARETH V. £72 O&M (T
REEENFEML, EE LORELDRNEEZXOND, DD, 4 AF— AP THREE
FLWA T artEZLND, Model 2 TidA Ak &NV IR WHIHIBMECTH 8 T A
CRAEEDERE N N—TEDL —EHONALZGDL ZENTE D, A— T —IEMERZIC
BIMOKAHE 217 5 BTV, £z, RO —2 4 AHDEHTHEALZITS Z
LT, BRAHEOHIEID 25 2 ENTE D,

Model 3 Tl&, Project FIRR 7% WACC ##8 2 H/KkHEL 72 o7z, RENHDOHEDHFA = R
2L B CEY | Bquity IRR [ I 2 MTIZEW TV R, L L7223 5 | Equity IRR
EERX R NOEITIDT N THY , FAHEO A EE CiExH#x 5 2 & T, Equity IRR
ZHlE LT D2 ENARETH D, BEFERE TIX, Model 3 & FITATREZR A % — A &
INhd, £lo, O&M IFRMEHED ) YT EERTE 5720, #E LOREL DR eE
2 HiLd,

Model 4 TiX, Project FIRR /£ WACC (ZE;ZEH 7, F72 Equity IRR B = 2 MmN
molo, REEEIZL VKA =X FAKRE S, £72 ODA 1 — AT~ TRV MEB T
ME72o Tk, EERZOKHED Model 1 LN TR TEELE 0D, TORER, ¥
a2 FS WACC 2 L LT BEHR L 72> T D,

IO, ARG T3 E# S £ A,
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285 BLMEFHEEHRD FIRR HH

AIETCIE T r Y27 b AF—ADHE D7D, Model 4 THET 2 REEETHLESHE
LROTVMEZKE (FEBED S B, R 30%. & 70%) Z4E L7z, L, ODA m—
AT 256, JVEWVEBKETLESIENATRETHLZ LN, MEH THEN)
O, EE EOMEDDIRNAX—ATHD Model 2 L ON3 12, FHEHD ) HHKEK 20%., 1E
5 80%ICEH L7544 H L, Project FIRR & Equity IRR % f&1HE L7=,

Model 2 Tix, ODA 12— FIFIC L HEHKLFED ERIZA—F —ORIZEDEBEN TS,
EFHREEZ & LIF 5 2 & T, WACC 2ME T L, Project FIRR & D~ — U IR H—17,
Equity IRR % 5L T %, Model 3 (ZBWTH, [AEEIC WACC 23K T L., Project FIRR &
D~ — VISR H—FF, Bquity IRR & EF L TW\%, ZOfER, Equity IRR [IE= A |k
TR HKMEL oo, EHHFELGIE EIFHZ LT, Model 3 bMHBEHTHOT 4 — LY
T4 ZERTE DRBUT R o T,

2.8.6 181 TS5 A DEMHEED FIRR EH
AIET, ABREREECITEH I EE A,

28.7 "1 TS54 D EIRR EHEH
AIE L, AR EE BRI EE A,

288 7O Y FRFX—LEBD/INL T54 >0 EIRR EH

EIRR %l d 25 &, fFHISIE 7T oY =7 P ASF—AMTERN WD, O&M N
VY Model 1 238 HARL 720 . O A F— AXFIKMED EIRR L7272, WTIhoD7ayx
J RAF—ALTH/— KL — & ERIDHERE RS> TV D,

EIRR DORESHICE L TIZ. WTFNDORF—AIBWNTHRFE ER, FEE, AL —
N DNETHIE D ~DEEENR KR E o Te, FRFEHER 20%B0 . FER 20%H0, FE 20%0
WTND7r—AZBNTH, T XTHOTr Y=Y PAF—AT/HN— KL —FUTFERD
FERITH 22 o 72,

289 NATS5A4VEMBEEZEEL-EIRREH
AIE L, AR EE BRI EE A,

2.8.10 BAHRtHEDRAE
ARIRZ, ABHBEREEICITESEINETA,

2.8.11 CO2 BB EDHET

A7va vz ME, LNG ZAFEH, T ABXREF, FEZORMEE LT, =%
X —EHUZE L, CO2 HEHHNEIMEE S D, D7, KETIEF vy =7 MK
TR L MOBE LGOI RTH D KRN AOFFICHE S CO2 FEHBITROHER 21T 9,
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BHHICHZD ., With 7y —R (Fav=7 "REmIND EWVIIRE) & Without 77— A& (7
Y el MREBINBRNEWIRE) ZEg L, CO2 PR OB E AT 5, HARH
21X, With 7 —A L LT, HEORERE L TRETANFHIN D HENEEIND,
Without 77— A & L TCiX, RIRT A~DEEHLNEEE T, With 77— XD RIRT A PG &S
XRAEBEOZR AL =2 MO X VT —JRTHIG L ENEZ b5, With #¥— AL
Without 27— A DIREHHE EIZIH > T, CO2 PEHEAH#HEEI L, W7 — A To CO2 HEHED
LY IS RIRIT AN L %D CO2 BB & 72 5,

KA T T4 TG SN D RIRT A DOFREITE I HTEE, FEEMTFE, ¥ A
FERATE, ERAREORIH Lo TWD, METUNT 123 KAT AT G0 OFIK
N —A%MR L, BEEICRBEINI TR VX TR/ 5720, CO2 JEHEDOHER
o Te o> TUIBETRERNHEET 21T 9, v, =X AF—RIOPHREITREDHE Y Th 5,

# 2.8-3 CO2 DHeH1R%

TRV F R PEHIARE
KIRIT A 0.0139 t-CO2/GJ
aRii 0.0185 t-CO2/GJ
F 4 —E il 0.0187 t-CO2/GJ
H i 0.0195 t-CO2/GJ
LPG LPG0.0161 t-CO2/GJ
= 0.480kg/kWh

T« BREEAE - RREPESERE (2013) NEENRU APHERE - ®E~==27 /v Ver3 4]
IEA (2012), “CO2 Emissions from Fuel Combustion Highlights (2012 Edition)”

BHATFE: With 7 — ATl XA T 74 0 THRE SN D RART A EHER L, Frllic sk
SNDHATUNNA L R A T NVFEFCTHELITI, WAL 2 YA 7 VIEERT
DFENIL 55% % ME Liz, REBERIND =3V F =L, BEFOREXMICLDEE
72 %, With 77— A TR BT CRIRHT A & BREE L7846 CO2 HEHH, Without /7 —
AT OREX &2 LREOE N2 RE L2560 CO2 Ji& 2 HER 3 5,
PEEHFTEE: With 77— A TlL, /XA 7T 4 TG SN D KB AN THTOH T 72 BR
Ehed, KBS =R AF—RIE, THTHEAINTOOREHARE I L 725, With &7
— A TIXTHE N RIRAT A 2B LEJR & L7256 0 CO2 HEH &, Without 77— A CIX[FRI&D
BB A BUEMH LTV 2 REHESE ) TR E O CO2 Hrt B A H#HERHT 5, mEod 7
VAR (73 T8 Tk, LEFMH 20 OFMREOEE XTI 1,800 U > bV T4 —
P32 5 v kb, BB 116 5 » RVLPG 5.7 b NREBESNDATREMR H 5 Z &N
Do TND, BAENR—ZATHIEEE, T 0.1%, 7 « —E /LM 19.7%, &M 79.7%. LPG
0.5%DLb=RE 70D, RBINDIENIZHOWTE, BBFOER CRIEOE N ERETHZ L
ZRET D,

PR HTRE: With 77— XA TIX, 7S T 7 A TS S D KR A Jiisk T O 72
R L 705, RSN D =3 X —JRIE, fEs% CHEHA SN TV DRENESCE ) L 725, With

2-180



Ir— A CIRHERR AN KIR AT A RBE LBAR & L7235

OEEZHEMSH L O EHAESCE T CE 56
BRRBEITLPG &, WFE&KOENICE L QOIBEFO
EEHAEE: With 7 — A TlX

A D CO2 PEH & Without 77— A CTli[F &
D CO2 PethEZHEETT 2, BMINTLIC
DIEEMTHR D S DO ZHE LT,

AT T A TS SIS R ADBMEE T O T e BAR

L%, RSN F =L, EETHEN SN TOLREIERSE ) &%, With 7
— A TIIEELRIRT A2 REELER L LTz
BEZHAEHEH L TO D REHERE S TR

HAEILLPG 7. WELOENCEL CUIBEFEORE

T

2. With 47— A T

HA O CO2 HEH &, Without 77— A TlX[FI&ED

B0 CO2 PEHHEZHER T 5, FRELICE M2

NS ORHEEEE LT,
\A4774/f&méh5@%t7&wﬁwf%ﬁxﬁ&

=0 ADRE e 72 D RSN DRV F—RIL, # 7 > —THH S TW5 LPG.
NRATHFEHAENTNDET —Bilil 2 b, With ¥ —ATIIH 7 —oNRANKKRT A %

PRBE L T- 558

MR Ly — 22 8ET 5,
BEIOESN, K7 aP =7 O CO2 HEHEIBRNE L 725, CO2

i — A
PEH AR IAEE D DIR 2 ITH R T &

B 5455

D CO2 HEH &, Without 77— A TlIERIEDEE S LPG, b LT 4 —EL

BHAE Q5 FH) TIZT8 B A M HAEL IR D,

BB Q5 4ER) @ CO2 HEHEIiEIZ 4.6 B b, FONRITEIHEE 51.7%.
PER AT 29.1% ., PR T 0.7%. (FEH 2.5%. #E AR 16.0% & 725 RIABLTH 5,

# 2.8-4 RATABAIZMES CO2 HIBE

HfT - T ko
1 7 H S4H | 104EH | 1I54EH | 204EH | 254H | FEURH
At
Without 77— A: CO2 HEH &
A 00| 1,778.7 | 22234 | 4,0047| 4450.1 | 4,450.1 75,634.9
FEEM 2259 4149 670.7 9372 | 1,196.6 | 1,248.1 20,312.0
[GE 7.4 12.0 17.8 28.3 35.2 41.0 602.6
FE5H 28.3 44.0 95.5 107.4 193.4 214.8 2,902.6
MG 416.3 695.5 | 1,058.8 | 1,721.6 | 1,868.9 | 1,868.9 33,163.2
At 678.0 | 29452 | 40663 | 6,799.2| 7,744.1| 78229 132,615.3
With 77— A: CO2 HEHH &
CEWabi | 00| 12362 155453 | 2,783.3| 3,092.8| 3,092.8 52,566.3
PE 3£ 150.8 193.3 2572 323.7 388.4 401.3 7,318.5
[GE 4 4.4 6.2 8.4 12.4 15.1 17.3 270.5
FE5H 13.3 27.5 59.4 66.5 119.7 133.0 1,791.4
i 359.7 568.8 840.9 | 11,3373 | 14476 | 14476 26,035.3
A 5282 | 2,032.0 | 27112 | 4,5232| 5,063.7| 5,092.0 87,981.9
CO2 Kl (Without 77— A - With 77— &)
& 00| 5425| 678.1] 12214] 13573 ] 13573 | 23,0686
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PEZEM 75.1 221.6 413.6 613.5 808.2 846.8 12,993.6
[GEI B4 3.0 5.8 9.4 15.9 20.2 23.7 332.1
FEH 15.0 16.5 36.1 40.9 73.6 81.8 1,111.3
i 56.7 126.7 217.9 384.3 42122 421.2 7,127.9
A&t 149.8 9132 | 1,355.1| 22760 | 2,680.5| 2,730.9 44,633.4
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29 BREHESEE
291 BEHSEEA5Z53FEa0R—RY FOBE
(1) FEBE

@ =FEALH
BATMANI Project (LAF TARFEE] Lo,)

@ FAEOHE
WhMERRE (a2 MNER (BE))

® BWELITIYKRUZEOHHA

REREATIY A

PR TEBS B R B BB T A K74 ] (2010 4F 4 AXAR) [T 534 75 A
R A =TS T D0,

@ FEEMBBELE

AN+ 74 U v S E B

REEREEE - 7 0V B Ex R VX —4  (Department of Energy, LT [DOE] &9 ,)
TN - 7 0 U B EE AL (Philippine National Oil Company, LT [PNOC |
Eno,)

HE - MERFE BRIRH] 0 RIBHE~OETFEEEE (W ERAE CHEsEH)

(2 REX (o472 arEzE0) okB&Et
AFEICE LT, LTFD 4 20— R KR STz,

(1)2003 A=HF L TOREIL— b

(i)2011 HFHF T ORRTL— B

(i) AAE 77 > b (LNG $AZ — 2 FuEffith )5 3% B A E %#%C Cabuyao
HOZE51— 1,

(iv)LNG i A % — 2 /L 2 726 Lipa City i1 %% Cabuyao HHIZES/L— b

()FB LVGE)DOREIZ DN TIE 2013 FRFIRFCHIIE L B 2 —%1T > 7223, Cabuyao—~Sucat
FCOFTEBEPHEXNMRNEEZ X 6D Z & (F72 5 Batangas~Cabuyao £ TD/L—
MZHESRTEHAIIREMENE B Z %), Sucat ITIIEEHEEMTHY | ERBEER
EOHEH THENRKREWEMAEIND Z &, Cabuyao~Sucat F TOXHIZIHWTH [FIER
IZHSE TOMENRKENEZZ HND T &, ED D BRI 285 L CRET 2D 7z,
77215  Batangas~Cabuyao K [H]Z F2RfEtxig & UChhit L7z, 2 dshEakix it & LT,
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FEORBICHIBGEMA TE D L ORELZT 52 L L LT D,

WIZ, 2013 2T DHFHT DUV Tid, Batangas O H AEEHIA (LNG & — 2 F/L5A]
H11) 75 STAR EdiEKIZ AD/L— k (Jb— b (iii)) & PNOC-ESB #i/5 (LNG A% — 3
F VR 2) 735 STAR EdERKICAD/L— bk Ub— R (iv)D 2 D& E4R L, sz
1ToTz, ZORER, L— FAvIZEE~UL— b (i) DIE 9 M HEHIERBEEN D7, THEE D
KEECTH D L ORFEMBEELET-, ULomahck v, Biffm, Rm, B - HA50Em
EENDHEEA T, b— M) /L — b &I S T,

R — 2RI, fURROLR « WETHE R 2 R R ITRT, B, #edrm, BR5 -
FEAREREN DA T, L— MEB R BENL TV D LS D,

X 29-1 REL—T
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#29-1 RBRROLE - RIER

Yutrva v

(i) 2003 4FHRgFL— R

(i) 2011 4ERE AL — B

(ii)2013 FAEHL— b 1

(iv)2013 FERERS L — b 2

iy — Batangas 7 AfEAG A Batangas A7 A A5 iR Batangas 4 AfiEAG HIAL LNG ffiA % — 2 F Vi@
(LNG A4 — < F A D)
Hend — Sucat HisL Sucat HisL SLEX = #H #% Cabuyao M STAR & #GE# Lipa City HH
LS SER — 95km 105m 65km 70km
i =k — Batangas A {5 i Batangas A {5 i LNG #fi A — X F /e ffiH LNG $fiA 4 — 2 /L EA @
A ~Batangas T4} O RIRIH ~Batangas 11N —%[EH ~STAR & #H ¥ Batangas [t F ~STAR =i#iE¥ Lipa City A
B3 ~STAR &3 ~STAR & J#0HE # ~STAR & J#E ¥ Lipa City HH ~STAR =i#iE# Santo Tomas M
~SLEX % #H #% ~SLEX i#iH % ~STAR #i#iE # Santo Tomas HH 1 ~SLEX @& # Cabuyao fiH
~Sucat FHEAT ~Sucat %HEAT ~SLEX #i#iH#% Cabuyao HiH
[ 25 — T EREL - AR OF R EREL - A OR RS RS
e - e Batangas JTA8O (LARIZT, T Al o Sucat ST A D FHEHIKTH Y, THEAK | o LNG AL — I /A~ STAR Fdik | o LNGHAY — I F/LEMiI@~Lipa City
B R A BIRER T DL, i, Lipa City HiH ({0 ISR RT3 14 T HE AT TR 23 9 EFTAAET 5, &
o Sucat ITXBITA AE LML THY, T THET 5, W 7e 7 ) — 7 PRI Z N,
FH R,
o5 o HERTRAELRVD, ZTEAARTRAE, =F | o Batangas ITABO [LIAKERAT 1D £ HIL o Sucat RO THE LY 22 b, o fREL— MU TS, BVS 28 1 B8 | o HBENR S, BVS 232 TR #E THY =
N —a 2 b OEBALAEE A, A, Sucat JEARO LHH MIZLY= FIOHT, aR b (FEHRRT) A b (BEEERED)
o V=T EEEEGTIN Y VR OE N L EMA AN
WY B H AKRABIRBORICH 5 TE R
BB | B | e (ERAKAEZTLETS) BHR (FYVET | e Batangas IO LAKEA AT 572 | o MU EKBREEO BT DR, o ITHTHNT B RBREE ORI 200, o TR HARBREE O AT 0,
o | BREE D ET D) HENDOPET ALY | REIGREHN b, SEROBARDLE, o Sucat FTRED TFH OBRELRIEAMEE, o STAR /&idiH ¥ Santo Tomas H{H1~SLEX & | e Santo Tomas i~ Cabuyao [ H @ [H
Fic ikt S 41D, o Sucat AR T O BREERIIR YL EE, JHH Cabuyao HIIHOM T, —MXBAHI LA T, BRI DA AT 55 A R
o 7= T RLF—ER, CO2 HOBIANE X T 2856, BBROBERP RV BETS S, DERD R Y LT 5, fHEETETSH
20, HEME TR CHIUTREE OB TR E L2, AU OB RAE L,
fho & | e (HIRKIED) WHR (V) D) HEIZ | e Cabutyao ~Sucat FTXED TH P OBEL | o Cabutyao ~Sucat JTXED THNOBEEIEE | o WJIIET 6~7 FOERBIENRET D, o AT 10 FRLEE O BB R A
BB £ REIGYAT LD A~ DIREFRER Rt T 5, [ARESSINAVAL 8 KRS, I+
F7-. CNG EAICHER S 2 RS v 7 n—
U —BUETIC K D RBERY AV ki S5,
MBS N D Al | MRS, RSN, B SN, BERE LCHER SN, HAES R,
R L2 ORI o ZEBORTO, =HAF—- 3 X FOMIIL, B | o THEMHOT AFE LT o LRI T ATE AT o LRI ATRE AT o TEEMMION AFEE AT

N OLEMABOR O IR E R I A OPEHHI
WRICHG T EnTERND

s ERBEHEAZNEEZLLD

s ERBEHAZNEEZLND

o HEHRPMAICENERREEND
o (ERBEEDHXIAIC D R0

o HEERPHRRICE N EREEND
o [ERBEHAHEXIHIZZ N
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(3) ZFEEX—7 (BATMANI-Phasel) M vR—% > b

XK J7 A (Batangas) N/ NH 2 H AT LNG EA X — 2 FAERMMIN S, ~ =T B
BICE#ET 57 7 (Laguna) INNOFFEMH (F§/L Y o &@EER Cabuyao (1) £ TOE
JEEHR(65.7Tkm) &G T 4 > (RIER 10.7km) X ONTFRLOBIEER A HR T 5 D Th b,

292 ulx/ MIEX (Batmanl-Phasel)
(14 2.4-2 F48)

TRV Y EEGE R (South Luzon Expressway, AT [SLEX sidiEis) &9 ,)
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AT T U0F, BTHNCEREIND, FEAa—7 () BMEBEEIKREOLBY, &
Bl OHAEZEMIIAREE 1241 N4 T T4 L OFEAREE] THENERE & &M 2 R
LTCWBHDT, Y2z moZ &,

#2922 T¥zxao—7 () EE

X5 A=A R
LNG A & — < J /U et i~
e FEERR SLEX & i#1#E #% Cabuyao (1 65km
(RpME - ERE + S OB R IR )
. STAR & HIE S~
Lima "Cl":;il;ology Lima Technology Center 2km
AT (R - Barangay Road + [EJE R Y)
7Y HE5S First Philion: STAR & #18 # Santo Tomas H [~
?\ A hiflsustriéllg;lrf First Philippine Industrial Park 2km
¢ (REPE - ELEIRVY)
| SLEX mi#iiE % Cabuyao Hi 1~
LagunaAIrI;gustrlal Laguna Industrial Area 7km
(R - /18 ¥ + Municipal Road 7150 Y)

HoXF—A—2% 1 7 | Batangas 11 LNG #i A\ % — 3 /s N

2
27— 2y (GMS) | (HBHIA—% ) o7 27— g v afhs) | >000m
X;B;§C?gm) STAR 53808 s 15 FLAHL () 1.200m>
GS1 | STAR & 38E M, FLAH (JmH) 1,800m*
HNF— AT — STAR &#iE # Santo , 2
ol oo GS2 Tomas H 1) FAAHL (kEh) 1,800m
) (GS) SLEX /& 3H 1% SLEX r&yi3 8 B8 1N 2
Dl GS3* | Cabuyao Hi LY (i) 2,300m
FHEM A —# Y | MSI | Lima Technology Center N 1,000m*

Y “X R — ‘\
<7 ‘/(71;/18) 77| ms2 | First Philippine Industrial Park PN 1,000m’

SCADA ¥ A7 A

BT T xr—
L=/

et e e AR AR s

Ty 7T AT —3 3 (Block Valve Station, LT [BVS] &9 .) « BRERFOMLES
HNF AT —3 3 (Governor Station, LAF [GS] W 9H,) : @IEEENOHGET A
~ED) Z i (RUE)

A—H2 Y T AT — 3 (Metering Station, LA TMS] & 95,) : F ARG EEHH

8 w4 A il B (Southern Tagalog Atrerial Road, PLTF [STAR i) Luv9,)
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BRRER - A 7T A > @E) OERRIR

S SV T AT —3 g v R E 135 A

SCADA ¥ A7 A 0 w27 & (flH=ETr)

v (PR EHRER) T F v — o Li—oS— o R
= N

FHAIEE 5 D IS/

29.2

1) 74V EVEOHE

© MHME

R—RERHRUASER (TOP 1) FOILHIRE)

T4 U COMEL, #£292-1 DB, 2B, 2013 FFE IO T 4 U B OB
RN 7.9%% 508k T 5%, ASEAN EEOHF T b Wk ERE2FLET 0%5H L < KT
T B b R E WSROI 2157,

#2293 74V VU EHME

Rtk 7,107 DFEH 5 70 D EIEEF
[E] - i 298,170 km®
- MR R 36,289 km
BB L, RiR - 2 - ZH, TeY s b
(7S SR A D, MR ZRIL 11 A~4 A, EIES A
~10 A,
AR 105,720,644 (July 2013 est.)
UNEPEEES 1.84% (2013 est.)
AR | TRV w7 182.9%, LAY I 5%, F Of:12.1% (2000
[kt i census)
G N 48.8% of total population (2011)
BINBRFLLT O N O R 26.5% (2009 est.) (*1 H 1.25 F/1)
GDP (nominal) $ 250 billion (2012 IMF)
J2E GDP i E% (2012 4F) | 6.8% (2013 est.)
o GDP per capita (PPP) $ 4,700 (2013 est.)

GDP (&7 Z —RIEHEREE)

JEHE1.2%, 1¥:31.6%., Y — 1B A ¥:57.2% (2013 est.)

Rk

7.4 % (2013 est.)

% Supervisory Control And Data Acquisition DI, FEXEFIEHT 2T LD~ THY, = Ea—FIZLBT R
T AR E T AHIEETT O,
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A7 LR 2.8 % (2013 est.)
RN S $7.51 billion (2013 est.)
H BN A $16.46 billion (2013 est)
¥k 67.45 billion kWh (2011 est.)
TR | BIRRIER R 16.36 million kW (2010 est.)
¥— | O bibaRE R 66.9 % (2010 est.)
R CO2e HEHI & 8 1 .15 million Mt (2011 est.)

HiAT : CIA World Factbook 257> & $#E,

Q@ 1TBRX%
7 4 VB TR, 1991 AFOMIT BIREIC K D | ATEBHERE D KE 3 23 i B IR DB EE T
WZB S, MG MR EA TV D, [FIEORMGITBHALIZIL, H5 (Region) . M/ARSZTH
(Province/Independent City), Ti/M] (City/Municipality) ., /N7 > /4 (Barangay) O 4 /&
Wip %, EENIMIE 80, i (k. @AM ki, M iz aR) 13 122, BNT 1,512,
NT AL 42,025 HD (2009 4 6 HEFA),

293 174 EOHFITERERR
(2) EEXRMED B AR EHR

@ -~=FE#E (National Capital Region: NCR)
7)) HRERE

6~11 H3EZE, 12 H~5 ANFET, FEXIRIT 26~27CTH 5, HREIC L DRKIC
L0 ®AKRTLHER DD, BUs - BRFHTTTHY . BREENENEITFE X0,

A) tEREREL

~ =T EHEOANOIE, £ 1,200 TATZ7 4V ECOANAD 10%58THY, £le~v=7
HHE O GDP 1%, 7 ¢ U BV RIRD 30% A HHD, 47 4 A, EEEL, AEEENHE
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TOEUR - RFET Lo TV D,

@ RegionIV-A (CALABARZON )
7)) HIRREE

~ =7 HHE O GINET S, LEMMCETHSESBTE SN THDE28, LAk, i
W LFRD . AR EN R I TH D,

1) HERE
[ 77 0 Batangas i1 T SLEX, STAR VAW V35 2 HULMT % < 00 TR Mo fE 58 11 55 203 BA S
SINTEY, TEMHIZHAREENENL TV D,

@ EEENSRLSTFTAUN—FLED2oDMNEARFEL DG
7) /N Ff A (Batangas) N

N UH AR DTN F—AS DTN — A =2 o T 2F— 3 (GMS)
735, STAR EEIE K Santo Tomas i H £ TOXA 7T A LV EESRRX R L O, Malval H
FFd7>5 Lima Technology Center % TOf#E7 A > & | Santo Tomas 17> First Philippine
Industrial Park & COMFET A 23, NE U HAMEED, BFRSA T T4 0%, NF W
AT RS A fiE 5 — A% EE X 0K 9km, STAR Ei#HE B8 X M 42km @i+ 5, 2 O
ORAET A4 1, TNENHI 2km T, FHEEART U H A EKEED

[T, SRR & B 5720, B & IR 2 Ff > TW AR, M 771
Jbo— MR, RS E a7, A ERTIX, ERE XN 2 IFT, STAR EEX
M9 BETd v WIEIZER X510 225 150m T 5 (1 AT 200m 8 OIER: 2 R3]
OREMINR B ), FIBITIZERRGIE - TV D28, HARREX, AR X U e
W,

[E 5 #5737 (National Statistics Office) @ 2010 4 5 H O [EZFHA T, [N O A 113K 240
T N1990 4572 5 2010 4F F TOFEF N AN 2.41% Th 5, MBI O LZ DN A&
AT T A — MRS ANZ T AT 30 TAL A= 5 TN YRt li 7 A
U ST 28 TN, AL s TN, #FT U7 IS HA, o b h—<ATM 12 T A&7z
S>TW5,

WA 7T A X OW, S Z T AT HER &8 2 4 Skm (236 K S i X
FIRWIZ, (EE L EHSER T 2, ZOXMTIE, A7 I 4 VFFAIEEOER T (5
Az ETe) 1.2m MPICHERT 5 2 EBFHH STV D
T A T EDO T, AT — v a IEEEEID WO IZE LD,

A) Z 27 M (Laguna) M
INANVT A — ML, Santo Tomas H HH1AC, STAR &EEIE #E )5 SLEX & B2
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A%, HIZ, Santo Tomas {1k 2km Hif T, NZ U HAMMNE T 7 FMNIIAD, ZI0b
Db, SLEX E#iE s Cabuyao Hi 0 £ TO/RA 7T A VB E#HHRIXE & Cabuyao HH 7>
© Laguna Industrial Area & COUET A 3, 7 7T MEi#EDH, Cabuyao H 5, HAREE
B C~ =7 HEBE L £ T 15km, Sucat ZEATHIM £ TK 25km. BEE T L O~ BT o H
X & T 35km DOFEEEICH D

ML, 77 FHZETe L OIS L TWAMR, A 7T A v b— NZ7e% SLEX Enll
WL, T 7 FIO MR 4-6km ZFALICE > TV, BMOEMNEERVICIE, =F VU 1l
(Mt. Makiling) 72 EDIRKILDRH Y | HIBAT R L X —DHFGHIF I /e > TN D (% U >
(L1 SLEX m#GE IS OB 5.5km (SALET ), 2 O X E O IEEFHERTIX, SLEX mhdiE
BIRWIZ 12 1T 0 1 IFTEBREE m 205 100m LN OIE TH 5 (Calamba-Cabuyao [t
(2 1 T 200m 59 DI E &R oW OFER A 5 5), Z OB OmEEIX, EIZR7=0m)1
REBIAE 2 BRITE, 13 & A KBS BRM & CoRE RO R Z2@miEd 5, LT, —
BT e I < o A B O IBRITEL T, EdE R OBR S BARKRICHEN TN D
ETANDD,

EFHE RO Bl o ESFRAE T, FUNO AN IEK 270 75 AL 1990 4735 2010 45 FE TD
N D BINRIL 339% CTH D, HHBOLZDAAE, 714 T T A 2 b— FMAWIC
739 TN, A7XAT25 A, orguatifi28 HTALRoTn5D,

RATTA 0%, REEREHANO N 2@ FHEChH D, G T A U ITED TS
EID,

@ AfExtHA— O BRI
T) NA T T A — b D E RS
a)x G
KPEEIDH AT TA 2 — b OBEKRSEME2.2.1 HICFH,

b - HE
RKFEE I AT A L b— NO SRS 2.2.2 THIZECHL,

o)k i

INB T ANV )V L FIEANA T T A ob— Mid, LNG i A H — X F Ui
T I 29I E ZET D, ZOBAFEM D)L, ~ ¥ 72 F (Pagatpat) Lt /L
?%Pkmmgmo&B@vyﬁu~7ﬁﬁﬁmﬁofwéo%:#%SMR%E@AE

. R AR A BB E L7 ISR BB s b, £ 0% 3R T

333 Do —MXAIAEMFED I~ T T (Acacia auriculiformis) , A U 7 (Gmelina arborea)
F 2 F—7R v K (Samanea saman) 732 < | ffiZ 1%~ > = (Mangifera indica) . #7337} (Musa
paradisica) 72 & DHEIEY)SC, HEFHOERATETH 5,

STAR &J#GE A B SLEX M#GE £ T 1 ZORWIKEIE, Bk 0 RV MEARSOICRETE O Fih A3
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i, I=n"T T, BXH A =2—HY (Bucalyptus camaldulensis Dehnh.), <7 #H =—
(Swietenia mahogani) 72 ENH72 Y | @EGERVNCY Tl EEEEM D TR - TV D,
BRI T T a VI T, v 3, oSN 3w (Cocos nucifera) 72
EOWBAEM D FB 20102, BARMPRIET 5, EBHE TR, A~A"T 7, AU,
~AR AT =—, AU A TR (Delonix regia (Bojer.) Raf.) 7¢ & DE D FUVEMFEL, 7V H
> J — (Polyafthia longifolia) 7¢ CBIE MM, ~ > I, aavy NFFe ENRET

60

<A, PREMEOIN>
ML O FHA DI THERE T X 72 OK) 4 F (37.24%) DMKRTEIZ -T2, SR D
Z<FBEM. BASHI®R, 74 U OkEAERRICER LZREFERY TH S, K

BEARBIITEMEITBEMN O b DR % < | SCROBIARBIZIZRB 20,
STV T & THIREATETZ ~ 7o, J810 To3An % e

A THERS T
R LEENS L IEEERSEORED

TRAEREY) 10 FE O FLUIBIATE TH -7z, T I CTHERB U 72 A2 B IR A 2 IRF T EEK)

L7,
K 2.9-4 FERDHIE THERE L7 £ B AR
. 25 N ﬁﬁi& ALHy
Ferns and Fern Allies
Pakpak lawin | Asplenium nidus L. Aspleniaceae | ornamental Vulnerable Species®
lalaki
Kabkab Drynaria quercifolia Polypodiaceae | ornamental Vulnerable Species®
(L) J. Sm.
Herbs and Herbaceous Species
Gabi *Colocasia esculentum | Araceae food, medicinal, occasionally ornamental | Least Concern®
(L.) Schott
Palms and Rattans
Manila palm | Adonidia merrillii Arecaceae ornamental Lower Risk/near
(BQCC.) H. E. Moore threateneda;
Endangered”
Bungang ipod | Areca ipot Becc. Arecaceae masticatory, ornamental Vulnerable Alc?,
Vulnerable Species®
Trees and Arborescent Species
Piling liitan Canarium luzonicum Burseraceae edible fruit, medicinal, source of resin Other Threatened®
(Blume) A.Gray
Bitaog Calophyllum Clusiaceae oil, ornamental Lower Risk/Least
inophyllum L. Concern®
Takip asin Macaranga grandifolia | Euphorbiaceae | medicinal, food covering Vulnerable Alcd®
(Blanco) Merr.
Prickly narra | Pterocarpus indicus Fabaceae ornamental, medicinal, furniture, Vulnerable A1d%;
Willd. forma echinatus cabinets, flowers have medicinal values, | Critically
(Pers.) Rojo reforestation species Endangered”
Molave Vitex parviflora Juss. Lamiaceae heavy construction, railroad ties, bridges, | Vulnerable Alcd?;
wharves, occasionally ornamental, Endangeredb
medicinal
Small leaf *Swietenia mahogani | Meliaceae veneer, furniture, interior finishing, Endangered Aled?
mahogany (L.) Jacq. musical instruments, ship-building

ornamental shade tree, valves as fuel,
endocarp and core for dry arrangements

% SSKRFE; a- ITUCN U R b b - BRERKEIRE S (DAO) 2007-01; ¢ -CITES U X |+
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< AERESRIRRES >

E@EE?‘E?OD% RCIE, B oo BHISEIRE, EHCERR, & L<I3iikT oL &b

v RARFED 3 ATROEREE DS & E AL, B ORGSO RE A G T 5, AR OFEER

*ﬁfﬂﬂﬂﬂﬁtﬁf 1%, BEICENRAEMSZARNEIT R Gy, FEEXGL— R O3l 2 g2 X
JRR7p B, BRI, BEEHL, EORBR, SER0R B, TR BEZS XU & B IR N 2 5, )1
RV V=772 EIREDOREWAKIR Y] 5, ARE I3 — MR R O L 23R 23 - T
Do ZHUL, NUEATH A, TAA, XAV v A (Dysoxylum gaudichaudianum)
RENCREN  ATFVIVEMERTHL Z LICALND, BRI, ¥ AT TR
MWENZ LD, ZOHMBCEHEREAETHL Z L0005, FEBDHUE Tl kN
REpHR (3724%) 2 EHDTWDLZEnb, AMIC X 2 AEEROHELSH L EA TN D
NG D, AKFEOIZEAEDBEH., WS OIBRERERATHDLZ b, #mifbn
HEATT 2 IR 7R D BBl AR TE 5, EEHEFERMAA DI E A L ITHEAE
BhTH D,

< A TR L - IR ORGSR . B 7
ﬁﬁ%ﬂf%%btﬁ%@ﬁ#i\%ﬁ%ﬁﬁ@\ﬁﬁﬁ®ﬁ@%%ofﬁb\%®@
CBRRCERAOLOLH D, EEE, ”ﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁf&é::?vm\%i
%@ﬁj&@in WDESITETELEMICER NS, 3, B EERt)., FEA
M. @, BLEWMTH D,
BAHDOZ X, AV, FH, BEAM L2 5, KA - BEAEHOZ ITHE L 2R SR
TWBH, EFEA, BER, BlEAICLAIATE2boRd 5, iz, B35, EHH
B e M, BB, ubt, FHEFEIE D b Db EEND

d)lEEEh )

BB A, o ERA~OB SR A, KOS 7T '8A A MZX Y, BATMANI
FEEN— PO T, 41 FEORAEIBM AR I N, A - BEEAREIL 21 T, 26%I2H
720 BEEEOBIGIIIEFICEY, EESNTEAEOL IX, HH b, i, B
W HT 5 TH D,

<IAEA & TE HhUAH >

4 6 FOMA - A B A THERS S L7z, IRRITHHA CHERS S AL 7o M A% & e rhy
FAERT,
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#2.9-5 FEE DR CHER LEEELCRE 201443 H)
No Bt/ T4 TR — s H54 AR EREE PRtk
1 BUFONIDAE Giant Marine Introduced/ Common Least concern
Bufo (Rhinella) marinus Toad
2 | Fejervarya vittigera Ricefield Frog Philippines only/ Common Least concern
3 GEKKONIDAE Common House | Non-endemic/ Common Least concern
Hemidactylus cf. frenatus Gecko
4 | Mabuya c¢f. multifasciata Common Mabuya | Non-endemic/ Common -
VARANIDAE Monitor Lizard Common but heavily hunted CITES
5 ) " .
Varanus sp. Bayawak Appendix II
6 PYTHONIDAE Reticulated Non-endemic, Common but normally | CITES
Python(Broghammerus)reticulates | Python “Sawa” persecuted or killed for food Appendix II
HE B AR R AR, TTUCN Al fE L KU 2 b 2011 (IUCN Redlist of Threatened Species 2011) |

\ZHE 5, (http://www.iucnredlist.org)

<BE>

HFENL— FOEHED

IFEEEEEZONTWLOETH D, WRRICHE THER SN REETT,

AT, 197 26 BIZBT AL 30 O BEMERI N, F0%

#229-6 BHXERIHIRCHRBLILEE Q01443 A)
No B/ HO4F ik WA | EBEME AR | RARR | REXL R
1 ARDEIDAE Great Egret Migrant, Uncommon | Least concern GP
Egretta alba
2 | Egretta garzetta Little Egret Migrant, common Least concern GP
3 | Egretta intermedia Intermediate Egret Migrant, common Least concern GP
4 | Bubulcus ibis coromandus Cattle Egret Resident, Common Least concern GP
5 | Ixobrychus cinnamomeus Cinnamon Bittern Resident, Common | Least concern GP
ACCIPITRIDAE White-breasted Resident, Common Least concern TI
6 | Amaurornis phoenicurus Waterhen
Javanica
7 ROSTRATULIDAE Greater Painted Snipe | Resident, Uncommon | Least concern TIF
Rostratula benghalensis
COLUMBIDAE Red Turtle Resident, Fairly Least concern TF
8 | Streptopelia tranquebarica Dove/Red-collared common
humilis dove
9 | Geopelia striata Zebra Dove Resident, Common Least concern TF
APODIDAE Swiftlet - - Swl
10 .
Collocalia sp.
1 Collocalia troglodytes Pygmy Swiftlet Philippines only, Least concern Swl
Fairly Common
12 Halcyon chloris collaris White-collared Resident, Common Least concern PP
Kingfisher
13 MEROPIDAE Blue-throated Resident, Fairly Least concern Sal
Merops viridis Bee-eater common
14 HIRUNDINIDAE Pacific Swallow Resident, Common Least concern Swl
Hirundo tahitica javanica
15 | Hirundo rustica Barn Swallow
16 PYCNONOTIDAE Yellow-vented Resident, Common Least concern AIF
Pycnonotus goiavier suluensis Bulbul
17 ORIOLIDAE Black-naped Oriole | Resident, Common Least concern AF
Oriolus chinensis yamamurae
CORVIDAE Large-billed Crow Resident, Common Least concern AFF
18 | Corvus macrorhynchos
philippinus
19 | TURDIDAE Oriental Magpie Resident, Uncommon | Least concern FGI
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No R HO4 B i) Wik | EREHE EREIE | RABRD | REFLE
Copsychus saularis mindanensis | Robin

20 | Megalurus palustris forbesi Striated Grassbird Resident, Common Least concern FGI

1 MUSCICAPIDAE Pied Fantail Resident, Common Least concern FGI
Rhipidura javanica nigritorquis
ARTAMIDAE White-breasted Resident, Common Least concern Swl

22
Artamus leucorynchus Woodswallow

23 LANIIDAE Brown Shrike Migrant, common Least concern Spl
Lanius cristatus

24 MOTACILLIDAE Wagtail Migrant, common - TI
Motacilla sp.

25 | Anthus sp. Pipit - - TI

2% STURNIDAE Asian Glossy Starling | Resident, Common | Least concern AF
Aplonis panayensis

27 NECTARINIIDAE Olive-backed Sunbird | Resident, Common Least concern IN
Nectarinia jugularis jugularis
PLOCEIDAE Eurasian Tree Introduced, Common | Least concern G

28 | passer montanus Sparrow

29 ESTRILDIDAE White-bellied Munia |Resident, Common Least concern G
Lonchura leucogastra manueli

30 |Lonchura malacca jagori Chestnut Munia Resident, Common Least concern G

TE 1 5B, Bbn RaIkpiiL, TTUCN Maji/elif L~ R J A | 2011 (IUCN Redlist of Threatened Species

7 2:

2011) | (http://www.iucnredlist.org) % O} Kennedy et al. 2000 (24 5 .

M5 : (Feeding guild) grabber piscivore (GP), plunging piscivore (PP), raptorial (R), terrestrial

faunivore/frugivore (TFF), arboreal faunivore/frugivore (AFF), sweeping insectivore (Swl), sallying insectivore

(Sal), sweeping and sallying insectivore (SSI), foliage gleaning insectivore (FGI), bark gleaning insectivore

(BGI), arboreal insectivore/frugivore (AIF), insectivore/nectarivore (IN), arboreal frugivore (AF), terrestrial

frugivore (TF), terrestrial insectivore (TI), specialized insectivore (Spl), lastly, terrestrial insectivore (including

invertebrates)-frugivore (TIF), graminivore (G).

< W LI >

FENL— FOELED

AT, 5 OIS EE S LA, | BEEZ ROV THEETH

ST VHER, AR THY, 90T v bR CRMlE SRR > 7o, REICHHAT
TERR ST WL & T

7 2.9-7 FERIDHIR CHER LI-MALIE (201443 A)

No B/ FEDL —4n Hi54 AR A BB FRARI

1 |CANIDAE Domesticated dogs | Abundant in residential areas -
Canis familiaris

2 |FELIDAE Domesticated cats | Abundant in residential areas -
Felis domestica

3 | BOVIDAE Carabao Seen in some areas -

Bubalus bubalis carabanesis

Bos primigenius Taurus

Domestic cow

Abundant in some farm areas

MURIDAE
Rattus tanezumi

Oriental House Rat

Non-endemic/ abundant in urban and
agri. Areas, common in disturb lowland
& mountane forest.

Least concern

Y EIE A FR BRI, TTUCN A fatilfE L > KU 2 b 2011 (IUCN Redlist of Threatened Species 2011) |
(http://www.iucnredlist.org) &% O" Heaney and collaborators 1998 124 95
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A ) FEEHED OLRFEIXED AT DONT
a) PRt X

DENR Ofr#EHIE E/EM R (PAWB) FITOREMREX Y X FCHERET 2 & EL—
M b 5 144# XX Taal Volcano Island NP, RIZUT#:7 5 DX Mt.Banahaw-San
Cristobal NP Th 5, REEDOMHE/NL— Fb, ZHZEI, K 15km & 36 km BfiL T 5,

b) A LA (KBA)
arHh_N—g - ¥ —F T a7/, DENR
TRAEISE AR, NV RO T 4 U B
DEEEY SRR (KBA) (TB3 5 &R TIE,
HENL— MDD TIILL T D 2 5D KBA 23L&
ERAR

= Taal Volcano Protected Landscape (KBA27)

= Mt. Makiling Forest Reserve (KBA 28)

FHRO L HIZ, EiLEROHBME R TIEX, BEN
A7 T4 b— ik, KBA28 OVE5#) Skm % i
9573, STAR Hi#iE @ Lipa City {1 & Malvar
H O ORT, KBA27 OHIRIZNND, 7272 L.
KBA27 1% —/ kil & DFEFHD % — Vi % h
DE LIERERKIETH Y | FITHOLIE RN
BT 5T 5,

BEFEHEBEBIB VO IR, T T4 W) RFEEORKEEEZEZET DL, KFEN
KBA27 & 28 IZxf L CHELZ 525D TIIRWEEZ BNLD,

C)ECA (X, HUIRFHEDO I T TV T/REND DT, FFEDOHITNBIEE SN TWDH DI TIX
VY £H A, DENR-EMB ~0 EIS K2 HIEFICHZEE 11X, BECA DNERT 508 9 ik %
NHY ET 0T, BEEFOFHEL B THEZEF,

v) mESHtE 7 el
/RH 2 F] ATl Tabangao DT /L ¥ —ffG2H 3N GMS 225 STAR B Batangas
HE £ TOXH

10 2B Bl : Conservation International, DENR-Protected Areas and Wildlife Bureau, Haribon Foundation, Priority
Sites for Conservation in the Philippines: Key Biodiversity Areas, 2006, accessed and downloaded from
http://www.conservation.org/global/philippines/publications/Pages/Priority-Sites-for-Conservation-Key-Biodiversity-
Areas.aspx in March 2014
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X 2.9-4 XEA—K -7 a1 DOMER

a) S Hh & JE0 O W BREREE

X BRI 8.9 km, Batangas i $UH} 438 59 Skm (236 K S #IXEIL, (5 & JEEHA
Wt T 5, ZOXMTIE, A 774 AFRAIEE O~ =Z Fa o> 1.2m HiH I HEER
D ENFEESNTWD, XM, 2 DFTOWJIBEEE & D . Shell #ED A A L3
AT T4 CEABN BRI LTS, WIEIE, BEZ2510 05 150m TH 5,

b)H KL D E M EREE
[FIDCRIDERE IR, BARRGER, JRARK, AR ESS 7o fildi 3@ L7z v,
BIRERHE, V— MRS OIHEXM & @ENIALG > T eWnE ZAIZEL b b,
FNTIZ BB IR > TV D,
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o) Hh & SR DS R R B
NE T ATREBOKMENICH SN D, BRICHEET 2FHE, KBEEDL SITHT 58
AT T4 VR LEFORBIIONTHRFT O MLENDH L,

d)F BN COMEIT T £ 21T BT OB TS
Z OXINE T, AEEITHT S 2003 £ EIS & 2004 40D BECC BUELIGE, Btk as
TIX AL 2 BIRAT A TR STV R0,

e) DENR fiidtoorr~d TBREG i CHagsZeitili] & L<IZJICAESC A T A R 5%
BT T i

SIFET T TV Jﬁé?‘éi&ﬂ? X, RIRKENCIESAG Ligu, E 7z 0 IR o #6 5
fihic E IR DG 0 2 05 MREEATIIHEE TIEARFI S TR Y . R DOEL
[138ECT & D,

) @WESHRE 7 a2 KO3
STAR r& 15 ¥ Batangas Hi 117225 SLEX 18 [ Cabuyao Hi [ F TOX[H]
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X295 XENL—F k&I a2E3DOMER

a) S & R oW PR ER

X BEBES 56.8 km, [RIXFEIZIL, GFF 32 A T O RFERAERR 23 & 2 , {01 FEIT 23 21 A7 7T,
EIREWT S 11 B D, 7S T T A 2 b— b O EEIE B O BHIMEE IS IR H Y |
Calamba DAFG (X, #fH5 15 400 FREEE OAMWEF 232 23, Calamba 7> 5 Cabuyao (&£ T
DFK) Skm D XEIZIE 15-30 FFFREE DR & 7L 6 41 5 FLlA RO 2N E 3 2

b) SFEMEL DY BRER

S OREOEHGEIL. Ik 0 RS 2 T 1T e A SRS B b 4 e
EOWEMO R Z @i T 5, BEL T, —ER TR LHAEe < . Do) AT T,
EHEROBRERERKICFHENTNVAS L 2 ARG LH, LTI 1%. EllE~=5%
AR ERRO T 287 3l Th 5,
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o) M & JAL DAt SRR BR B
[F] X O EndE A, L CREH-IANRD 5, iiATHL 3@ L7,

d)F RN T OMESTH FE 7 1 XFH B OBRFRIT A

R HOE BN O T A 8T 5 O T, fhoFEE OB E & OFERRIZ RV, i
. EEE A OTE IR BN S T T A DT A VIR D, HHIANEE
IR D D720, ZTHUCK T DB L ZOEMEIC OV T, El A A TR L, AR
HELOBAMFNC 7 4 — KR 735,

e)DENR #5807/~ 9 [EREEm CHags7e k] & L <IXJICAESC A K7 A v Drd 2
ot b Randr BV (:br 7

® #HRIAv

457 A > 1 : Lima Technology Center ~D 51— &

X FE B I35) 2km, STAR @SB 2> 5 5%V Y Barangay 18 (Batangas & HE) 280 |
15 (DPWH Batangas 5 3 #i X&) (Z AV Lima Technology Center (Z £ 5, H AL % FEIZ
L T729d GS A3, STAR & HUE R Malvar H F RS oD & H0E B i O MU FHE S T B,

45 Z A > 2: : First Philippine Industrial Park ~®fitf5/1— K
X TR 140 2km,  [EEZSMI, First Philippine Industrial Park (2%, GS 7%, STAR &
B Santo Tomas tH AT OFAA HINIZFHE S LTV 5,

fBt#5 2 1 > 3: : Laguna Technopark {1t ~D k51—

IX [ R 1 3540 7km, Municipal 18 1% & SLEX &8E i~ = 7 J5 i B O AR 28 0 |
Laguna Technopark fff¥TIZ% %, GS 73, STEX F#iE B Cabuyao 1 EHIPN o = HGEH 2 G
INTND,
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X 2.9-6 XRA—F - HIRT A1, 2. 3DMNEX

b)ikE 7 A > DL HIEREE

FFE 3 KMETIE, ED T A U BERICHZE S KIRDOBEAFER IOV 11D DT,
i 2-3m O/ DAL, HARBREEKR 25071308 b 2o HARBREE A~ O EZEITITE R
Wwe g,

ENEIE RS> & DI DN « HFHIA~ DR, GS & BVS Al (MUAYIZ1E 30m x 40m
775 40 m x 50m DX EEAEZ D) O LMo (EHEE RSN S U < X E R s
FIAC& 2 ATREMEDS BV O TRBIIIREN TS &L PRI NS), TEMME TO—HETO T
HHORZBEROFENE 2 bD, FFZ, 7 4 > 1 @ Lima Technology Center ~®[X.
ffl D Barangay 1B KRV OFK) Tkm XL, BRI WHAICKESE-TRETHY | TF
FORE A RIS D,

293 FBEOBRBEHLWEICERT HEHIE L ES
1) 74V E>DEHE

T4 VECEORET A A MIE (7 4V VU BRBERETNERE (PEISS)) 124%
HEBIRES  RPEIILL T EBY,
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£ 2.9-8 PEISS |2/ EERES - &b%

B - & e
KA 11527 (7 4] EOBREER, BERRERERE
(Presidential Decree (PD) No. 1152) (1977 | %R E OVEBEELAZHE L TRV, ¥ TEREE

) TR ARA L OBEDBHIIAE T,

KFEFESE 1586 5 (PD No. 1586) (1978 | BREEWAET B A X v bV AT LMWL S

) . BEICEZRKREEZRIFT T oy
I K OVHiIE C D BR B2 55 1AM 0O S 23 7E o
bz,

KFEE S552146% (19814F) (Presidential | BRiF(C K72 508 % & DECPH 3

Proclamation (PP) No.2146) (Environmentally Critical Projects) & ECA
Hi[X (Environmentally Critical Areas) % i€
L7,

BREE RINEIREH 755305 (DENR DENRA T HI0FIC L0 KHEE 15865

Administrative Order (DAO) No.30, series of | O SESEMIAIZ HE L. M2 HHzER £

2003)  (20034) DIEF &M% LT,

SETR 7 et A~==27/ (Revised

Procedural Manual for DAO 2003-30) (2007

)

HFT : DENR-EMB 7 = 7% k (2011 484 42013 4E 11 HIiZ7 7 &%)

Zofh, [FEOREEAESBEIZE T 2 EERESTIE, BLITO L S IZEBETx 5,

a) KFHES (PD) & KHHEITEGS (EO)

= Presidential Decree No.1151, June 6, 1977; Philippine Environmental Policy

= Presidential Administrative Order 42; Rationalizing the Implementation of the PEIS System and
giving Authority in addition to the Secretary of the DENR to the Director and Regional Directors
of the EMB to Grant or Deny the issuance of ECCs

= Presidential Administrative Order 300; Further Strengthening the PEIS System and Clarifying the
Authority to Grant or Deny the Issuance of ECC

=  Executive Order No.291, January 12, 1996; improving the Environmental Impact Statement

System
b) BREASELE & 7 ¢ U VU BRI ES IR BRERARERES (DAO) L i@EE
(MC)

= DENR Administrative Order (DAO), No.11, March 28, 1994 (Sup-Dao21,51992); Providing for
programmatic compliance procedures within the EIS system

= DENR DAO, No0.96-37, December 02, 1996 (Rev-Dao2l, S1992); Further strengthen the
implementation of the EIS system

= DENR DAO, No. 2000-05, January 06, 2000 (Rev-Dao No0.94-11, Sup-DAO No0.96-37);
Providing for programmatic compliance procedures within the EIS system

= DENR Memorandum Circular (MC), No0.2002-15, November 25, 2002; Scope of violations and
guidelines for the impositions of penalties for violations under the Philippine EIS System
(P.D.1586)

= DENR MC, No.2003-21, September 30, 2003; Guidelines on the availment of the reduction of the
penalties for projects found operating without ECC in violation of the Philippine EIS System
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(P.D.1586)

Procedural Manual for DAO 2003-30 (2004)

DENR MC, No.2008-08, December 24, 2008; Clarification of the Role of LGUs in the Philippine
EIS System in Relation to MC 2007-08

DENR DAO, No. 2009-15, November 24, 2009; Implementation of EIS-Information System, CNC
Automated Processing System, GIs Maps of Environmentally Critical Areas

DENR MC, No. 2010-14, January 29, 2010; Standardization of requirements and enhancement of
public participation in the streamlined implementation of the Philippine EIS System

o) REXRANEIE (DENR) BREZEELR (EMB) OfF#HH

Environmental Impact Assessment (EIA) Technical Guidelines Incorporating Disaster Risk
Reduction (DRR) and Climate Change Adaptation (CCA) Concerns Under the Philippine EIS
System (EIA DRR/CCA Technical Guidelines), November 2011

EIA Series 04 — 2007, A Brief Guide for the Industry Sector and EIA Reviewers on the Revised
Procedural Manual of DAO 2003-03

EIA Series 02 — 2007, Initiatives to Streamlining : A Brief Guide for LGUs

EIA Series 03 — 2007, The Role of Government Agencies in the Philippine EIS System (PEISS)
under the Revised Procedural Manual

d) BET A A M EREEHICEET DIEHREET

Protected Area Act of 1992 (RA7586), June 01, 1992; An act providing for the establishment and
management of the national integrated protected areas system

Clean Air Act of 1999 (RA 8749), June 23, 1999; An act providing for a comprehensive air
pollution control policy

Clean Air Act of 2004 (RA 9275), March 02, 2004; An act providing for a comprehensive water
quality management and for other purposes

DAO 2005-10 — General Implementing Rules and Regulations of Clean Water Act

Ecological Solid Waste Management Act (RA 9003)

DAO 2001-34 “Implementing Rules and Regulations of Republic Act 9003”

e) RINGIHPAFR BRI DIEM

Presidential Decree No.1585, Prescribing certain standard conditions for government contracts,
concessions, licenses, permits, leases, or similar privileges involving the exploration, development
exploitation or utilization of natural resources

(2) REEE#

74 U OIEGEICET AREEBILMED 2T, RMEOBE LR 9 HLLIT DR
FAIZ DWW T Attachment 1 12U A T w7 LT,

RRERGEIEE

B AL

POKBREEIEIE (VETRERIE & N OO IRE)
BEIEMEBRE (—IRBESEY) . AEBEEY)

(3) RELEFTHEOFHiE & =R

7 4V Tl ERRBREERENDIAE S 115 F3E (Environmentally Critical Project (ECP))
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& ERRBRBEEDAE S L5 ik (Environmentally Critical Area (ECA)) (Z381F 5 F313,

ERBE BT E  (Environment Impact Statement (EIS)) {ERKDOxGi L 72V | BREERINEIRE
(Department of Environment and Natural Resources (DENR)) ¥R5i‘%5 EifR (Environmental

Management Bureau (EMB)) D7 B % #% T, BRIEE 57 E (Environmental Compliance

Certificate (ECC)) ZHf5 L 72 17 4UE 72 H 72wy,

@ BREREFTME EIS) HEORTImY=zs AT Y

KRS O FERiAME] (DENR A4 2003 4F 30 B) OWETFIEE (2007 1) oF T, HE
OFEFE & FEhiGEATic k., FTROLEBY 5 FIV—TICEESHENREN, "M TT7( %

¥, TNA—T N FERFNICHEIND,

299 PEISS TCOEER%

Projects (NECP))

TN—" H3E ORI K& O i
I ECP HF¥2T (FEMBITITb bRV
I ECA WIZHIT 5., BREIZK E 25238 D 72 v# 2 (Non-Environmentally Critical

\Z381F 5 NECP H

I BREEMIC R E 222 7o itk (Non-Environmentally Critical Areas (NECA) )

v hFFE (B OFEE D —EO KN TH¥E L L
RTEMEHER S TUTE D)

BT D, RERFRHREK

\ Z Do

HiFT : Revised Procedural Manual for DAO 2003-30 (2007)

i

I

25km Z B DN T A ERFEDYS . DENR [ ZEBREE

BAPARE (EIS) &AL,

ECC ZHfF 32 Z LRk BN D, FHETHINO EMB EOEREZZ T 72T U7 5780,
K SA 7T o FHET 25km UL ETod H 72 EIS 42 L ECC RGN MEIZ /2 5, £z,
AFREIANF L TRAL T 7 F D2 5O E 72082 F)> 5 DENR —EMB O AE T PEISS
7rt A (BIA LEa2—& ECC Z5Te) OMRAMTHbILTWD, 2T I VI NV—T
M EIT U Z SN2, S IRFHEFEO T T EMB 2MRET 5, 72¥8, JICA
DEFEASEETA F7A4 0 RiX, ~A T T4 0FER REZRIELLTWVWEZ X —0

Bl WZHESNAZEND, BT ITY AFY LTSNS,

Q@ RIEREMEE (EIS) B B Ei%E

T) TRAASOEE - FEET | BRERRERE OREE M5 (DENR-EMB)

BESS S3E |TAR D BB S OB A 7 o B A A EE L. BRESEOIEE (ECC) DHIT
ELRERI & 72 %, EMB KEREHATIZ. TIZ PEISS HESHD I/ N—T 1 HEDT AR
NEERT D, HAFEDEHO I N—T IV VOEEDON, Z—7 1T HENEER &
72586 EMB REPEE T 2, KFEEOLEE., 7 1—7 1T HETIERWA, 2 2OMIC
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FMBHENS ., EMB AN ELEIT L 2> T 5, EMB I FHEBEITIZ, & ORI E
HICET AW L EBEOEEEHT 5,

A) TEAAL NOEEHKE : 7 4V EUEEAHEME (PNOC)
BATMANI 3 0IRRE L LT, KEED EIA §4 & BREEESIEE (EIS) YE(HIZHh
% L EATAEE & 72 %, 728 JICA 1Z BATMAN] 3~/ 2 Miatd 5885 & L T.PNOC
(2K % EIA JiE & BrEBEC RS (BIS) YEfiiGEhz >k L T\ 2,

Q@ REREFMEOEKEFHE

BRETEAA L NHEDAa—E U 7nG BBET & A X b O%Efi, EIS DA & 7K,
ECC OFAT L FEFNik D=4 7 LFHiE TD, PEISS (TS5, —#HOBREHS
EEFREO7n—% RHKIRT, BETEAA L N ek x%, 7)) Aa—v 7,
1) BRETEAA L MOFE, V) HiEOHFED 3EBIIOMToL. UTDLED,

| AhU—znn |
|

— AT
/\ A;h

m? E4
MEF R A
> A=y .
MEFHZ A
ECCRC LS "
oy ) - L
1 Y
WHET 117 A e - i
RpOER BLE1—. 28 |
[DENR-EME! ;]
I ]
v v =
ECC ECC qmEi4T
RATIES DENF-EME [- X SEYM R ELdrR
_ ¥ ¥
| P L R s B R (AL

v
3

MR — 5 VU ROTHREE

FREEECL TIEW
DENR-ERE - k T &Ry

SREES - 2B £y, EINT0 b A K
T zeen

HAT : ETHR rEA~==27 /v (2007 4F) @ pld LV 5IH
297 BETERAAV MNOEHT7a—
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7)Y Ra—v

FEHIL, Aa—E U TEEL EIA LE 2 —ERIIBWT, AT — 7 RV E —lgaE
Wi B 0ENDH D, BMEIT. FEGBEOEE, #5 BIRERITEBHREBERIRE. T H
A ORFEFETHDH, Aa—C U FTEETIE, HENRFEYERALRHMN L ET, 1§
WABERENZBE L, FTNEAT — 7 R X —DRFHCAB A 22— 7 (Public Scoping)
BATH . FEEVLEERARMNT 2 &, PR/Mi)7 EMB 23, EIA BEZB R E2%T 5,
EIA FEZES L OFEMES IR D Wik, FEEMHIK CORRA=a—Y 7| EIA 3
BERES L OHIRHA a—E 7 (Technical Scoping) % FERFEMET 5 Z & AHE STV
%, EIA L B o —BCld, (ERW#% (Public Consultation) Zi@ LU C, K77 h EIS D AT
— 7 RNE—~OFHH] - GEKR. KOFEEFFEA~DT 1 — RNy 7 &2 FE T 5,

#2.9-10 AT —7 FNVE R REE
X4 ZLH
Aa—bB T | ABAa—E 2 J | EIA fHEDOAa—Y U TIURD AT — IR
(Public Scoping) | /V & — ik
EIA LbE=—BfE | ERW#E (Public| K77 K EIS ODAT —27 KL E—~DF
Consultation) B - AR, MOVEERBA~D T 4 — F
2N > 7

A) BREEFEGTHME DO IERK
EMB NERET A A MRAED TOR ZRELT-H, FEHZHIIZFD TOR ([ZHSWTE
BT A A FiEAFM L, EIS Z{Ek L., 345,

V) BREERHIE O A

EMB [ZH#EH &N KT 7 N EIS % EIA FAZBSNEATSH, ZhEWITL T, FEH
LW (Public Hearing) & L <I|ZfFR % (Public Consultation) % 3L C, K77 k
EIS ODNFIZOWT, FEEMMMIBDO AT — 7 BV —IZHHT 5 & &b, [HFHRAMA L2
FIUTZR B0, ZORE, FELZB SN BIMIGLZE (Site Visit) L THENELHRT 52 &
bbb, THHEZITTHRENR RN E W SN 25AI12IL, ECC BRITS D,

@ BREE=FV T DOERBRVFREE
7)) BE=X Y TR

PEISS TlE, UGIMZ vt A~=27/L (2007 4) BT, =4V 7 ZYMERE
KOG 2 S 9~ 5 Hi%, FHEE D ECC R OBTEE#L A 85T L, FEFRHIEIZ BT
REEHOFEMEMEINATI) 2L ThdH LM IN TS, BERMIZIZILITO 4 IHH 2%
FTuna,

* ECC TED LN FHAET L TND,
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» IRBIE PG (Environmental Management Plan (EMP)) % 3&5F L TV 5,

= EMP RIS T LRI LT, FHEERORRIRNEE £ 72 1308k~ L 5 2R
IR 2 I LTV D,

FEIC L DB LT EMP OFHERIREH 21T > T b,

1) BE=H D THE

FRYGTH~ =27 /L Cik, B2, BCC ZHUF Lo F¥ER T, HFEI Lo TFE=4
VIWEERN 4 P 0ACTE=X Y U EESYEMT EMB ICRHT S Z &0
REINTWD, £70, BHROBBREHECHER I E=42) v 7F—21 (BIRIEK,
NGO/NPO, {EE#fk, EMB MG HETT, BRETEONREE I OHK) 25 ECC H1THRIC
RSN E R L IGESFE =4 U V7 RO S R s A Y7 EMB %
FTCiRT 2 MERH D,

v) EEtRE

ECC DM L YE - BV IOERX LTV D Z & 23RS S /- 338 104k L TIEL ECC
I LIEDEWITEIRVE L, EHICEIERR SN 256035 5, -, BREIEICERE
L 720> PEISS (1ZfRDEM . BOWIEERBEICE KRR I K L OO0V % 5 2 12855813,
EMB 25#& T - FUbf B 2 RITT 2 /etEnr & 5,

® 74V EUEHEL JICA BEHAEEYTA FI4 2, HRAMTE—T - FRY &

— DB

7 4 U EEO BIA BhEEE | 2010 4F 4 HISHIE U7z ERE W OSSR SEE T A R
74 (JICAESC A FTA4 ) B, YT —T7 H— FR ) v —DHKE2{T- 7
FERAEF 2934 \RT, EARMIZIE, ¥y vy 7T EINZY, HL, THE, KE, K
HOT7 4V ECTIHREEENRED DN TWRWEBIZOWTIL, Aa—vE 7 LR
fliDFER, HERREENE Z LN D503, EEEMICEM I zfEst (WHO, IFC %), %
T EOREZ SR U7 LT, AROBNBLEIZR L RICEELRITIEZR B
v,

#29-11 RETERAAV MIETH74 ) EVEES L JICAESC A FFA4 v
BXUOHEEr—TH— FRY > —DHB

e FHER Z D
JICAESC A R T A /1R . \ -
CIN 3 =
e H— FAY L —OP401 74 U BB ERHER %

7= D I}

Tuv=s MI, 7ev=7s b [7 4 IETIHERESREICK | 2L

DEFEHUZ IS T D BOF (R
K O BURf 2 & Te) DSAE D
TV BREHREEICEE T 51k
AL FEMEAZEST LT 6
e, Fio, FERIMICE T DB

LN E SN BEREET
BRIBEET R AA L N AT A
(PEISS) MM s, EKRAR
REEFENEEIND FE
(ECPs) K ONE KRB EN
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JICAESC i A K7 A »/itgR
T —7H— KR > —0P4.01

7 4 ) v BEER

e FHE

FHER 2D
)
7= D It

IR 3 TE 8 72 B BT AL 2% L 8L 0D B
W, RIS oo b O TR
HFR B,

E SN HHME (ECAs) IZB1F
HHZEIX, EIS EfixtR L 725,
NGB OEETIIREEAIENH
£ (ECC) #HUF L2 Tnide s
72\ (PD1586),

Tavel NEERTHIZHETZ
> Tk, ZOFHEMET, 7'r
Tl MR L TRESCHS
DI HNWT, TXBRY
BN, A - RETZITV,
I EEEE - FIMET D &5 e
REBEOEFRERFTT L. TD
MERAE oY e EEI M
LARTFUE 2 B2,

DENR O PEISS WETh 7 vt &
~== 7L (2007) Ti, BEREH
W EEPEN S HEF T 4 — VBT
4 ABT 4 DEFEIZR T, FHE
FITFEHEMCE X 5 RED
BERIEICOWTHRF L2 =
—E LT EITH) E LTS, Kl
T4 =TT 4 AXT 1 Bl
Tix, BREOME 21TV, EIS
WMETCERTAILERD B,

L

IaTxel MIEBAEFLLLAR
WA (BB L | e/ NRICHED A
REASEREELY TWELE
RI 570, BEORBELHR
FENTWRITNE RS0,

FEEERL2VEAEETN
BREERHT D (17 0] EREE
BriEE PDL15S1)

RBERZOMFT 2TV, EIS #ii5#
\ZFRE T 2 N H D (PEISS ik
A atEA~==o7 /1, 2007),

L

BRETAEARUEICEI L CillA - B
RIS EEOFIICIE, KK
Ao BEE BESEW. L KR
ML KELS), ERER L OVEY
Sz U, AROMEE &L
DR OARBREE~ D5
B (BB T HER B 0D BR &8
WA L) WAL %
i,

RETEAA Y MCEENDFE
fliEE B &Y EIS AT FH7
REEESPONFIL LT O
D Thb,

oHh (HORA, U - T, -
B Y . K OK3C (MR
KEETe), WHE, KE., BAKK
OYBEEAY) . KR (B& - K
(REE#ZET) ., KRE, 5
B, AN (ERBEE, BE, £
B, AL, iRk, TR
EABY — A& SE., &
#, BEY A7 LEE) | (PEISS
KE et RA~==o2 T,
2007),

FHmE A & O
WA FHIE
2, THE., K
B IRENZ oW
<74l v
VBRI INET
TED HALTV
ANTAN

Aa—v o7
N2 i)
FES BR7
ENEZ LR
DA, EHEE
AR &
TefRgt, £720%
Se i [E o> He e
EHL, B
RO 2T
Do

RIBICH X DBNRRENEE
Zbhbd7ud=l Mo T
i, eV FEEOREE
ERRETT 5 & 9 i B0 BeBE >
O, FWRNAHIN-ET, H
WERED AT — 7 AL F2— L
D7k a & T, EORFER
Nravzs PNEICKIE
TWLZENMETHD,

ERZMPERINTEY [ &GT
7 a¥ A<==7/L (2007 4E)
TIXERS I Z LT OiE#) % i@
CCHEEITHZLEEHTE LT
Do
< INR#E (IEC) {EEh
/NP S=

< {2 T — 27 IR Z— DB
c ATES/MERBLH S (Public
Hearing/Consultation) ¢ BRfé

- BIA JAEM R LG EOHA
AT T OME Rt i o B T I
XV HEOREET A AV Mt
I T EMB ST 5% i
S BIERCTHIE ATRE & 72 5, ECC

2L
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JICAESC i A K7 A »/itgR

FHIE R & D

e . 74U B EEVAV Ep A %
¥ —7 H— R Y 2 —0P4.01 D HE
BS54 13, EMB 7° EIA A5 E4
BARE T & BIGICEAT T 5,
MFESENREASEE LR | ECC #BUS L-FEE 1T, 8 | 2L

IZHEE L TWBDH, —EHR.
MEESICEIE=4V 7D
OLEEQRBREEZHEAICO
X, MEEEZEL, F0OE=
&2 TR EHERT B,

F=H ) T REROMERIZNE
7etEEIE, EEE OB e ik
W&, MFEEE LV HRESN
HUEND B,

TLEoMSTFE=R Y v TREE
(CMR) KU 4 i EoBEA
E=x Y 7HEE (SMR) %
EMB 24295, -8
fREHMECHER SN E=4]
v 7 F— 5(MMT) R4 T8
WCBSFE=X ) 7 RO
e EE (CMVR) % EMB #
BT %, (PEISS &iEThi
FutAv=o7 /), 2007),
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294 ROA—EVIE

#29-12 Ra—¥ 7% (112)

3
0

FEIER

el

Al

EH
i
H

T=
5l

EipEds

Pollution Control

1 Air Quality

T#H (DC): THEHOEME, KUHFHOBRE P HLH, KEOY ik
IRV BE & BEIIRENZEE LN, — g TOLET
HANKIREDO VLI E 2 b5,

fEFRE(DO): FEEZ I, PETADRAERITR,

2 Water Quality

DC: H3 THIZHE R LI L2 — IR KIC LD BN S 26N,
MW R TAHLHE  FERTEADFL BRI L,
DO: # 3R (iiIC, JARDIAERITR L,

3 Wastes

DC: H# THIC i 0 LD RENLD, D EOLRE +H D
720, BT ot AOFHBALEII2D,
DO: KB R E AP 1E, ATl ES 2,

4 Soil Contamination

AR RS ICR HKF DR AEITIRN (AT T4 DI R
ARBRCIL, KERBRITES ST, KERBRET25720),

5 Noise and Vibration

DC: THEHOEME, KUHIHOBRE I HHH, B & HEITRERZE
E7oNb, —EHETO THT T HEH~OREEOLEENEZ
b,

DO: ¥, BEEIRBI OB APIT 22,

6 Subsidence

H KDL A BT,

7 Odor

BRI,

8 Sediment

DC: 7“AT A AR O PR PNRES DD, BRI R OHS
GETCHY, WHEA~OZBI DR, QUAFTOW)IBEEE OIS, <13
ANFIITERS, 27 B3 200m i DR R 2 FF IR L 725, fRIEHT)INIC
OWTHL, HitE TIEPHDD TiEARY | (RE R B A Mk CX O FEDP RS
nT%, )

DO: ~REEDF AT,

Natural Environment

9 Protected Areas

LR, B — MR b Ir A% X 11, Taal Volcano Island
NP C#115km., YRIZEHEE+ 5Mt.Banahaw-San Cristobal NPCKJ36 km
B Ta,

10 Ecosystem

HAAERER DD HET CO BB fiRR L FT72\ N, /37T A ]|
TR D B ISR~ OZEIL, ERRR~OREL) TN THD
EFZBNDIN, EIATHE TR O KB, RHE B2
BRI, BHER T D, mdOEH (BOtN) ORHA~OZ BT, LR A~DE
BT, 7 LA - B IR~ D Iy BT,

11 Hydrology

DC 1) BT <0 LRI, SRR D5 A1 b5, 112
L. KB KRBT,
DO: BT B4 BT MR,

Topography and
Geology

DC: 2727 ) — 7RO I ALK I, A THICEE L) LEND
B, TAVEANTHIR S HE 2O C, WRICAERRE 2 812G U CHs /48
L. " A T IR ORI M DD BB,

DO: i3k TH Tl bR 2 RSN TR, i EEOT- D i
ABOMEEESN,

2-210




Aa—vrr7E 22)

B
o #EIER B&: Eafiipd=:
fi 1 EE
HH
DC: i) I BRI T IR H B M OB LB, £7-, BVS1H
13 Resettlement B- 1 D |57(1,200m?) , GS3(F (5,000m?) (4R % FAHHIEUE /- 35 LiF (A7
7 1ha) 2888
. JRHI, BEFFER P ITHERSNA RITIN A, B g ~D 2N 6 HHI T,
14 People in poverty D:D SHERT MBI 2 A,
Ethnic Minorities and b iD DRERECREREOFEA I, @m0,
Indigenous Peoples
Local economies, such DC: LEF O @EORMZRITRLIAEND,
16 as employment and B+ | B+ |DO: Al HE=40 7 BB O R0 A2 LD e LA
livelihood Fho
PATFANTBRAFERE T2, B 3 CHCE~ D528 (FFIZ, SLEXE
Land use and utilization i K X [ o Cabuyaott A5 R KISkm O X T, 15-304FF2 O ik
of local resources C- | D [AONDHEAIRVHROER R D FIREMDR DD, (AT —Y a0
R ESFTIL, = d0E R EN S U m il B s C . LR A~ 8
AN LA e Y AN QAYeR
© |18 Water usage D D Z§$¥§+@ﬁ:i57kﬁ”ﬁiif£b\o
[0}
£ Existing social 5 D 18I S ON) [ BRI COMOREEY , tho—T4Y7 1, Zil~D
9 infrastructure & services %2% IOV ARV,
g Social structure and HSR O SRR B 5.2 52 IES VR,
W e .
= 20 local decision-making DiD
'g institutions
n P DO: HAAEZS2F D - )R & HANRLT T A 3 @il T Dk 3 2
sneven dSHIOON 1 D | B |1, BT B TR ORI  IAED AR Kb
enefits and damages DL,
22 Local conflicts of interest| D | B- |-EFC21E[FAERDELH T, BZ T 2LERDHD,
. FEBEE R, TR THEAERNOICRESNAD T, SULBE~D
23 Heritage Dt D fmpme 7o
fﬂi Sl AN RBV S AT, GS3E T NE I IR E S AT e
24 Landscape D:D iy
S /E.Mcb‘o
25 Gender D! D /;/5( WBITEZBNR,
26 Children’s rights D | D |THOEERE~ORIILREEIZEZLNR,
Infectious diseases b | p |PS KB G5B 7 OB TBES R, 20728, SN G784
such as HIV/AIDS DEBEOFNRE T LAT RN,
DC: LT, FEERES ()1 e OB BEREINTER) LTt s T LHEOERIC, J7{8)
28 Working environment B- | B- %@ﬁiﬁ% (R T, RELE) | @EERN TEOREL xRN
R SNDUEDR DD,
DC: /AT TA L BER THILDHIBAS @~ DB PR SN DL E Db
2
o |29 Accident B- | A- |DO: it FHEER DT AlREMEIIIER TRV, HAIRAUCE KT HZ &Ik
2 mmﬁfm%sﬁk“vm 1ho, AATRINETIOIERFHIT
o) FAEL TR, “‘%Eﬁ  ERFHUCOBRDBOIROGE, HEFHE BEE
20 Climate Change/ b | s |PO: RIKAADFIRNZ LD 4 [RK TSI E~DRBEDR R EBRESND
Global Warming DT, COBEHHIBIC DTN B, [ ([HHEN ) |
A+/-; Significant positive/negative impact is expected.  B+/-: Positive/negative impact is expected to some extent.

C+/-: Extent of positive /negative impact is unknown. (A further examination is needed, and the impact could be clarified as the study
progresses) D:Noimpact is expected.
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Aa—bE 72k A B, FRIXCHIEE -T2

BEHSEERHED TOR £

I ICBE T D R BLE R A O

729 @ TOR X, REMASEENEZESTORFEZR T, i@V EE -7z,

#2.9-13 BEEHLSFEEFREDHD TOR (BEGYL L BARBEEPEER)

(3) Order of amount and frequency of heavy
machines and vehicles operation in the
construction work at peak period and time
(4) Work schedule for mitigating impacts

Category of
Environmental Study Item Method of the Study
Impacts

(1) Environmental standards (Philippines, (1) Existing literature and legal circulation
international reference such as WHO and Japan) | (2) On-site survey along the route

(2) Confirmation of surrounding social (3) Inquiry to facility engineer of the study team
environment (check residence, hospitals, (4) Examination of work schedule for mitigating

Air Quality schools) along the pipeline routes impacts with reference to other construction cases in

similar projects

Water Quality

(1) Environmental standards (Philippines,
international reference such as WHO and Japan)
(2) Baseline data of river water quality at river
crossings on Water Temperature, Flow volume,
Turbidity, pH, BOD, Suspended Solids (SS),
Dissolved Oxygen (DO) and Coliform group

(3) Confirmation of work type and contents of
work at river crossings

(4) Confirmation of slope conditions, vegetation
cover and bottom sediments

(1) Existing literature and legal circulation

(2) Water quality measurements of river water at river
crossings of pipeline route

(3) Inquiry to facility engineer of the study team

(4) On-site survey

(1) Waste management regulations in Philippines
(2) How to dispose surplus waste soil
(3) How to dispose other construction waste

(1) Existing literature and legal circulation
(2) Clarification of disposal procedure for waste soil
and waste-soil disposal sites along the pipeline route

Wastes (3) Clarification of disposal procedure for construction
wast and industrial waste disposal sites along the
pipeline route

Same as for 'Air Quality’, (1) Existing literature and legal circulation
(1) Environmental standards (Philippines, (2) On-site survey along the route
international reference such as WHO and Japan) | (3) Inquiry to facility engineer of the study team
(2) Confirmation of surrounding social (4) Examination of work schedule for mitigating
Noi environment (check residence, hospitals, impacts with reference to other construction cases in
oise and e e .
Vibration schools) along the pipeline routes similar projects
(3) Order of amount and frequency of heavy
machines and vehicles operation in the
construction work at peak period and time
(4) Work schedule for mitigating impacts
Sediment (1) Confirmation of river bottom conditions (1) On-site survey in rivers along pipeline route
(1) Conditions of vegetation cover around bridges | (1) On-site survey of vegetation cover at river
at river crossings crossings

Ecosystem (2) Impacts on vegetation cover around bridges | (2) Assessment of impacts based on assumed

at river crossings construction work

(1) Confirmation of assumed flow control of river | (1) Inquiry to facility engineer of the study team

(2) Downstream water use (2) On-site survey downstream of river crossings and
Hydrology local hearing at local administration

(1) Confirmation of assumed slope work at steep | (1) Inquiry to facility engineer of the study team

Topography creek-type river crossings. (2) On-site survey of slopes at river crossings

and Geology | (2) Current slope conditions and vegetaion cover
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#2.9-13

BREMHASHEREDT- DD TOR HEARENEIEE)

Category of
Social Impacts

Study Item

Method of the Study

Land
Acquisition and
Resettlement

(1) Identification of possibly affected houses at
river crossing points

(2) Confirmation of assumed locations of
Governor and Valve Stations for land
occupation/ lease (supposedly inside
expressway lot area)

(1) On-site survey of river crossing points

(2) Land registration survey for the assumed land
spaces and necessary procedure

(3) Preparation of Resettlement Action Plan (RAP)

Land use and
utilization of
local resources

(1) Approximation of expressway road side
planting to be cut down

(2) Necessary mitigation and compensation for
the removed planting

(3) Relevant regulations

(1) On-site survey along express way

(2) Clarification of mitigation measures including
method, required replantation amount, sites for
replantationand and its cost

(3) Local stakeholders opinion

(4) Confirmation of concerned regulations

Existing social

(1) Possible impacts on other social
infrastructure and utilities along the roads and at
the river crossings

(1) Review of engineering survey results
(2) Traffic volume survey and analysis at condenced
urban areas and special crossing points

distribution of
benefits and
damages

(2) Feasibility of installation of ancillary facilities
to supply natural gas not only for the target
areas but for the areas along the pipelines

|nfrastrugture (2) Possible impacts on local traffic along the
and services ; -

roads and at the river crossings

(1) Identification of benefits for the areas where | (1) Review of public scoping results and examination
Uneven pipelines pass through in the study team

(2) Inquiry to facility engineer of the study team

Local conflicts

(1) Same as 'Uneven distribution of benefits and
damages' above

(1) Same as 'Uneven distribution of benefits and
damages' above

environment

(2) Accident prevention measures to be taken
for labor workers on the following; such as on
safety measures in handling high-pressure gas
and on traffic accidents prevention in
maintenance work inside expressway lot
areas.

of interest (2) Demand and expectation of local (2) Review of public scoping results
stakeholders
(1) Safety measures to be taken for labor (1) - Review of the concerned mitigation measures in
workers on road traffics, especially for works in | similar projects
expressways, and on construction work in - Inquiry to facility engineer of the study team
slopes, particularly during construction works at | (2) Review of standard safety measures and
Working river and road crossings and in urban areas. procedure for the concerned works with literature,

ILO's manual on 'Safety and Health in Construction’
and Inquiry to facility engineer of the study team

Accident

(1) Effects and necessary measures of pipeline
installation works on local traffic and traffic
accidents of local people

(2) Accidents preventive design and
maintenance plan of facilities

(1) - On-site survey at condenced urban areas and
special crossing points

- Literature survey on standard measures on
traffic safety
(2) Inquiry to facility engineer of the study team

29.6 BEHESHKERERR

TEE

AL & R & S L7,

2-213

BREMASBEEREDTZOHDO TOR (IZHHSE, Aa—vv 7 TRELZ A, B, £721E CHl
A B2 T EIA




(1) XRE~DOEE

RFEEDOLHFIIL, Ny Ik—, X7, b Ivr, 77— T L—r, arrL
oY —SEOEM, KAEmENMERA SN S, S THEMAER, BEEEORENT, T
HWAEEIND,

PeAr 2 FL e

T4V EELRTOTHE (RE, A RRY T, v b= T XA%) TiE, #Hil
P 2 FL4E L LT EU &M (EURO 1 ~EURO6) #EALTW5S, 7 4 U B Tlik, &
FHZ RS 2 PEH AL HE T EURO2 & —#B EURO3 4% L. 2016 4725 EURO4 DA # 7k
F o TWVDHH (DA02010-23, Sep 2010) |, T F R EHECEMEIC KT 2 LI RETH D,
Z 2T, b7y 7 RN ZAOEMREHME A BIC x5 BU RHEEE S B L L TLIRKITRT,

2914 Iy IRNREFODRET 4 —BNZ UV UVERO EU HEHEERE

1992 EURO-I,<85kW 0.612
EURO-1,>85kW 45 1.1 8.0 0.36

1998 EURO-II 4.0 1.1 7.0 0.15

2000 EURO-III 2.1 0.66 5.0 0.10 0.8

2005 EURO-IV 1.5 0.46 3.5 0.02 0.5

2008 EURO-V 1.5 0.46 2.0 0.02 0.5

2014 EURO-VI 1.5 0.13 0.4 0.01

< LET, THEMIM T OB TREM: >
AREFEOIAFG I, THEHME LTER 21 2AZBEEL TS, LHEILEH

NB K AT, STAR 35 X O SLEX B B 1 D i JE R R B, ks 7 1 o (Dlstrlbutlon
Line)# I DT, —MEBHEIES & REERHIC /01T TR L. SRR A HEE L7z, L
BTNz, TR REPAIZ OV T, T El - Fi o BRI BRBIARE 5o HHERH L 72 /553

AR D LRI S 2 THH - EREOMRREHEE #13, #J3,783kL 72 & fIAE
NoH, Thzaz LHEYMO 1 BY720ICET L, ) 80IKL/HDOIHEREIZZRD (1 # HH72Y
ORI H %A 22.5 HEREL TV D), EOBREREE &IL. 100L OBRELZ v 7 & RiOHl
0 B NEREESNDIHEATH D,

- RLFIRMETHLMEE (XA ) &3, @R LHEY L 2 oM T—Rpgic iy

% T EVEDND D,
(AEEH, B, PR SRR B O A T OB T, SR R E3
%K:Tfﬂﬂ%ﬂﬁ‘ D WBEEDS E,
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S AN ERRRIC, —BRABESR. BRALKIE, =R, Fiamem ORE DS
TEEHL « EAR D OPET ALY —RERISHIINT D ATREED B 5,

(2) KE~DEE

< LERT, LRI o8 T Re k>
WK
- AT T A MR TR RIS, A LIS K DK TIROKOEE A
ASEDLARMERH D,
- AT T A v— b EOFJIEEREE 2 A DK T, LE I E S EE D S
U2 REHIROME IS L 0 L G RA R 6N 500 LvZeuy,
- AT T A R DO, EERIRIES & D | 20, KEPNEERIGE,
INA T T A MR T, —ReAIZ A O 7K 2 1N Tl [al & & 2 Al REMEAS
5,
- AT T A — b L OIS 2 i )T, ERFEM M B L <X
PR SNTAEA R EORF 372 F BRI L0 . KRS HE SN TREN LG E5 0 H
Do
- AR RE SR WE T, FAERROEIC L DKEDIERTORNLH 5,

HRK
- WIS, BEATEYE (RUFOFENE) NoREBE L VWIRETERIESNS
Z Ltk HiFKEEASEREIND AREMEND S,

< T o BT REM: >
H R A & RS DK (B 20X, HEK)
REZEOHAGRGHCIE, TRE 3 AT O JIBEWT TR 7T 4 VHERTHFEOFIEL LT,
HEE TIEDNEE ST D,
1) & T ATANO L) (RE#E 150 m)
2) SLEX [55# 18 CANLBANG A > % —Fa il TR 754 2 i) )| [R5
3) SLEX &i#H1E CABUYAO A > % —R{I CAZ 7= 5 i )| | BEWT &5

- EREOW)IFEET T O ER O B IREE D E SR Lo TiE, Ml B O 7= O3k
ADR[EEMERH VY | ZIUT L - THEF K &3 2 KIEDNEY: 35 AlREME T
NZH B,

() EE®

HEINDI AT T4 OEDDFFET, BEERXM T 19,132 322k, G714 3 K
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fHC 852 372K, & EF 19,984 NoKIZ72 D LHERF S D, I L OB B L121T5% 2 R 11X

Bhsm 7z EATIEM OMER & BREHI LOEERIE, Y RSNDORTED bALREL DL
ZEET D &, 20,000—25,000 SOKFREEC/R D L RIAEN D, AU, 0K 27m 5 29m
FEEE DS HIROEREIZA S T 5,

< LI T o R AT REE >
- HIER THICIE S HEHI Lo IO R S H23, 20,000—25,000 S7KFREE D R FIFE
FERHA L RIAENAT-O, WIS HICBEE S N ALENREL 5,
- B DR BEFE RO B A A NV EDFEM e BT L DI O FTREME D B B,

(4) BT - iR
B HEE
74 VBRI DEEE OFFAKYE - BIHIMEL, MRS XS0 E 1 A ORI ORFH

HIOG U TED LN TWD, —fi%H) 7 Ml
WA,

68 _iéﬁi‘aﬁﬁ FTFROLIITHESNT

3+ 2.9-15 —REY 2 Hss R IC L A BRE 2L

Class AA: section or contiguous area which require quietness
such as area within 100 meters from (school sites, nursery
schools, hospitals and special home for the aged)

Class A: section or contiguous area which is primarily used

forresidential purposes &3 o 49
Class B: section or contiguous area which is primarily a

. 65 60 55
commercial area
Class C: section or contiguous area primarily reserved as a
S ) 70 65 60
light industrial area
Class D: section or contiguous area primarily reserved as a

g prmarty 75 70 65

heavy industrial area

Source: Rules & Regulations of the National Pollution Control Commission (1978), Section 78, Table 1.
Environment Quality Atandards for Noise in general Areas (maximum allowable noise levels in general
areas)

1 H 24 R ORI O E 76
g (Morning) : 6:00 AM to 9:00 AM 475 (Evening) : 6:00 PM to 10:00 PM
B[ (Daytime) :9:00 AM to 6:00 PM %[ (Nighttime) :10:00 PM to 5:00 AM

TuY el PRI, ENENLT ORI D ERUE S LD,

mJEER (LA X ) /Batangas  if7HI) : ClassB
e R (7 A B X ) : Class B (or Class C)
GS1 fit%5 7 1 >~ (Lima Technology Center ¥ T) : Class B
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GS2 k57 A > ( First Philippine Industrial Park & T) : Class B
GS3 itk 7 1 > ( Laguna Industrial Area & C) : Class B

IRENFLYE

74 )BT, FRERERIERITE T DR ANEC, LR O BEE FEHEITAE X 9 5 el
DERFEMMI A 720, - T, IRENCBT 28I, —RICEETATLELRLLEEXLND
DT, BEEREEIC XD TRET 5,

-7

< T o o0 R T REME >/
- LEHOHEN - EEOBRMIC LY THED ) 7 TEIEE L~V 0 EARRAEND,
- REI T, S T R EZOMETEICIY, TEIATEL T, i OES
MRHIDATREMEN B 2,

(5) EE/%£BR/KR

REZE L D) IREE L, ATREEARGT27 T e b, Wakld, ¥ U HATHN
EREHC 2 A7, STAR 36 X OV SLEX @ B X[ C 21 A, Ba 7 1 > 1 K[H T 2 I T,
T A 3 KM T2 A THDH, KEED LT T A 2 v— NI, o BEFEESS

E, BEAresit B N oY S Xz miE 3 5720, T b JIEEETEIC VT
. A ﬁ%k&é;9&§%ﬁé%§%$%%®%é%%i@w LosL7enns, BEfF
FEEN 100m LA ETH D I 9 2290 JIAEEERIE 5 775 (100 725 200m 28 4 77 Fif, e KB 227m
OREWEEA 1 BT S0 BROL Y OEEICHRADNERF LTS, ZOW, 2 BT
DUNTIIHEME T7E 3 HDD LA TONE LAFTE S TRV | BHRO & D DX O T 4 i
D EITRDTIZD, FRAET D BRMEAE~DREITR N,

INH L HT AT N ERE SO RRETES STAR /& i Batangas Toll Gate & ¥ 2km Hii s,
& 115m (e T75) I KA R O RS - A6 & 227m (BAHI %)

VIEZBFET 5 & R E D OSEOREIZERTFT 5 BRI E~D THEOZBIZONT,
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Rl

. A 100m LU RO BT 3 A7 C. BEIRRR A R 2 BN H 5,

< THHAR S 0 R B R REM: >/

%%E{ﬁﬁxﬁ T, IR O B A5 3E9 5 ATREE N B D15 & LT, /™A
7T A CHBRALE OFMRGIR A, HE AR R O3ER & R R RE R D
5o D OFRAETFBITIC, ARILSLEARDEACRZEEA DT S, O TLE S WHE
MRS D, Flo, TNUOEMOBEARZL > T, THENEM I T, EWORORKE
ZETLHZLHHY O D,

< T AR b O R TRENE >/

EE

A DTN C O I RERE 34 00 GBSO AR T & 0 | IR HBRIBE 0 KB Tk
HC, EROOHERESEINT D ATRENMEN B D,

ARER
{TJIH‘%UT*M?J Ly DITNNEEPRHE T 231 77T A M FHER O 2 0 2 23 I H S
DIZHE, B A — VDY), BIRERBRES NS,

[F] L‘L#E‘E"H’E%Eacot . EIZIRWIEOARDIREE 22 1 R0 F RISk LTS

WD NMERIAEAENIERT D AREENE X BND, HDHWVIE, i OHHIERD

EEPA AT REE. HEORBEZEET256bH 5, REEITIE, HERES
R L TAERRRIZY A 7V SELMEMN L AFEL TR, REBEHEILT S

& OO 7R 2 LE T 5 FTREVED 5.

_N

T BERTER T DA 7T A HBRAEEOH]  (HARDFH])
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KGR & HIKAERE
ERA T TA L — bk EO 27 OFJIFEEET O 2 B, 23 /NN 23 T E S d 4 —
TURENETIE, B XD s, IINOIKREZIEIT 5 Z &2/ 5,

%Mﬂ®&;&ﬁii%ﬂtﬁ%ii AT TA  OMBRIEFER TR, IO R
INDH, MR THEPICHIB 2B R ZENRH D & BEIKE 2 L2k TKE
DEALTZD . FIREOHER DM 2 5 AlgetEnd 5, KEOD WY TH%
Fhid 2 ERET UL, FOE D CKTE~DOE, FITITHEDOMAE & AGD O LY
BIL. oMb, B ZREEIC I D T LN TE D,

HEME LS L < VOIKHESE (HDD) TIEAGHE S A2 4 At O] RS Tl i,
BAKDBLNTT, WSS IR TR 7 B O W REPEIX 72,

R AKRGLAN RN E ZAZIEIT 256, (EETOHKN LI D, R 7T AR
PRI, B NRE S > TWD DT, FIROTEKEE~DZE L Z I ED
HRK~DEENREZ BINLD,

(6) itz - HE

TAVEVHERBIIZ AV ECE—EARL N a—F VT =V I b 5,
Batman] (3, JEREE), HEEIGEIC K LGB ANE T 2 MUl AL E 5, FHEL— ]\ODj(#:
RV Y v O K LT > % Macolod [EIERIC B35, Z Ok 8% 5% 2 S AE 2
~ = Z %, Valley WrfE. Lubang /@, Central Mindoro W&, Aglubarg i/, Philippine
Uﬂ%’%i)i‘%éo FHELV— b O IR TRISR S Ao IR, ESEAIZIX, Lubang WrEh o

BEIRENZEEF LT 5, Batmanl FHE/L— NEEE O FE 0GR G O 570 2 RN,
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P : Active Faults Map, PHIVOLCS
X 2.9-8 Batmanl FHE/L— b 150km BN D E 275 EE
(12 2.2-7 F548)

Batmanl #HE/L— b 225 150km BRI SN TW5 5 DOMIEBEJFIZLL FO®EY TH 5,

Valley W& >% : Manila 5H0E & <A 77 A Ll T E % 18 2 W e R
Infanta W7f& : Quezon DIFFMMAETR EDET A VBV HIED 17 A2
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Lubang [§7& : Batangas & Mindoro [ ORI H D 7 1 U & L Wifg D FE 43,
Aglubarg River 7 : Mindoro WiJg D435 T, 1994 4F M7.1 2 > R e #iEEDEJR & 72
o T Wr)E

Manila ¥ : 2 400 FHEEN TV 2U8, PHIVOLCS 13 M8.4 D IR Al REM: 4 4]

==

E

2004 4, 74)/t/lvﬁ7ﬁﬁlﬁ %kﬁ%ﬁ~bmeMMmMmeﬁsr;

VTS, 22 CEPENNTHORD BOBRBHME~ 7 =F 2 — FHFHES
lc, HUETHENEHIC X % & Batman 1 _E”EB%& ITE&EZXLNDLWEIL Lubang WifE,
West Valley WifE,% L T Manila Trench Wi ToH 5, 7« VU & EXKLHIEMKE] PHIVOLCS
(Philippine Institute of Volcanology and Seismology)iZ & 5 &, ZHubWifEic L0 A L5 #ED
HIFLIX Lubang WigIZ XV~ =F 2— R 7LLE WestValley Bifglc L~/ =F2—F
7.2, % L C Manila Trench W8 IZ LV~ =F 2 — R84 OA[EEMENHH &L I TV D

R B S

I, R, R ARBRIC XA IE N (15 BUF) &725, UM FAR 0z
WL ORI TS Z W R0V, Batmanl O 7 = — X 1 FE/L— h ORI, kb
FLZ D RT VR TIE 2 <L A T T A L DOKE DX L D R D Taal 1§57 H
TR, IRMEDOR Z 0T W\WE ZAITIREN TV, BiE D Batangas Hilk Tl
PHIVLCS O/ #RAGEBRE P LW a3, S IUALTTAEE O HEREM 23 7940 3 2 U JICRAE
D Z DT,

ZARFlKYE (Safety Assessment Level) (2 X% Batmanl FHE/L— k Ok [X 75 -

WEEY A7 OBLRG LLT 3 SOIAE DIFENE & Ok, 2)3 1 77 A Y OfLiE & A1
FEE L DBR, 3)51 7T A L b— b OEIERRIIRAL Y 2 7 T ES < AR A YE (SA
Level) (ZX Y. Batmanl %Jr Jo— K%, 3OO0V — I T LT,

SA Level 1 : HEIIR WX, WIRIBfER—= Y 72358 E7e <. N DMK HE
1,

SA Level 2 : Batangas i1 [XJ%, Cabuyao mitilik, #KILAERTY 72H 0 | A
1285 B 205 i U VLR

SA Level3: Sucat #itfil, WRILfERT Y 7EWE R H D . N REED EmW
Hitgk,

SA Level 2 & SA Level 3 1Z SA Levell (2 < HA_MIEBHEEY 27 NEm0IEsn, NAE
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HEMESIND,
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Ei, N7 HAERIBROOREE
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ZRPLOMEHTIX, B2, BEEY . DPWH |2 X AR EEFEOFERIZIES D
Toh 5, 2O DPWH 72l & A3, Batangas 7> 5 Laguna ] OS2 T 5 HAY T DPWH
23FENE L72H DT, CALABARZON & FETI S 55 VI X (Region IV-A) D& TIXIZ-DW\T,
2011 FEDOZEET —4% (HELZEREOERTY) 2R EDT-HLOTHD,

fir T DX

FRNTRIZ L, NHZ U H AT Z N 74 (Tabangao) @ LNG #aiA % — I F /L EERHIN S |
FEEIMC AN Y o HAHTHES, % LC STAR & #E Batangas 0 A #8C, STAR @i &
SLEX E#iEZ 3 ¥ . SLEX (m#iE Cabuyao 1% i Y . ETON HHIZHE 5 X [H, EEIX 2
HLPRE R, STAR f&i#iE X, Batangas i 2>5 Lipa City 0 E TIEFE U< 2 HARZEN, 4
HARA~OIEIE T HOFENi T 77, STAR m#hE2 S SLEX fidiE OBAEIER X EIL 4 BHR,
SLEX mndiE I3 6 HLHR & 72 > TN 5 mndiE B O BN 13 JRRIA DIZERE STV D28,
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#*2.9-16 FHENL— FMRAVWIEERDOBHN

7=
AR AGAPETE | iy
Secl: National Highway from Tabangao to Batangas City 8,038 2
Sec2: STAR Tollway from Batangas to Lipa City 10,439 2
Sec3: STAR Tollway from Lipa City to Sto. Tomas 19,818 4
Sec4: SLEX Extension 20,764 4
SecS5: SLEX Expressway 47,951 6

T : DPWH, 2011 Summary of Traffic data (annual average daily traffic)

[VRMEL -1 (Level of congestion ) DR :
VCR (Volume Capacity Ratio, /A3 B E A &It (X, EKE XM OIRBMEE AW Z /R T, At

HOBERREICT HRZBEOBEZN D, FEERDASE
BHEEL-EBRORETE STt ThHD, Kl

BEZ, Y3l OSBRI RS0
A TIE, IRMERILNE 2 0 o9 VR

WAEE— IR E WY, BERANIZIE. VCRED 085 22 T 5 &, Yi%BE KX LR

KREIZE Rrsnsg,

Z DOIRMEEE R AR FITR L, 2D VCRIZHEASNWTH D EEX B DE
Y — b 2 KUE (levels of service (LOS)) % ¥E L7=,

7 2.9-17 ERXEOERI—ERK#E (LOS) TRAHEH L~V

LOS X4; etk VCR
LOS-1 Condition of free flow with high speed and low traffic volume 0.00 —0.19
LOS-2 Stable flow. Reasonable freedom to select speed 0.20 — 0.44
LOS-3 Stable flow. Restricted selection of speed 0.45 - 0.69
LOS-4 Approaches unstable flow with nearly all drivers restricted 0.70 — 0.84
LOS-5 Traffic volumes near or at capacity 0.85 - 1.00
LOS-6 Forced or congested flow at low speeds Greater than 1.00
(JE) @z, [F%OFR MO v — 7 REFEHEEMICHE LB @& 20> T, E
XHBIC VCR & LOS Zfif#fr L7ZfER 2 IR R ISR T

# 2.9-18 EERRXEBOZLEERELOERE X OFHIME

i S )

S g
Su® | Ro | = = & =
= g8 = i S & = = = =
= N - e 71 o B - R i
o | BB = {1 EE i & & 2 2
i v KR i gL s s 3 3
Sec-1 472/945 1 865 0.55 1.09 LOS-3 LOS-6
Sec-2 736 1 (to 2)* 865/1300 0.85 0.69 LOS -5 LOS-3
Sec-3 1051 2 1730 0.61 0.81 LOS-3 LOS-4
Sec-4 1063 2 1730 0.61 0.82 LOS-3 LOS-4
Sec-5 1885 3 2600 0.73 0.87 LOS-4 LOS-5
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VCR
LOS

PCU - passenger car unit: car = 1.9; Van/Bus = 6.5; Truck = 2.0, Tricycle/Motorcycle = 0.75
*Widening to 2 lanes each way

— volume capacity ratio
— level of service
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A > THFEFIE LOS-5 DEKRERE T W IIRIBIZ R 5 & FHEIND,
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> OMFIZFE S THEHIH I L OB R ICg o MESL Y 27 Lol & IZ, £
ICRE D FEERZHHT 200 TH D, EBE, FELBHRT LM TR
Ty I Aa—E U TRETIE, BT 2 DOEBPHTT AT — 7 Ay — (FIERM
&) OFELLELFELR->TND;

c RNAT TR, BB TTA L DOHAT 7 EATEDL (FATED)

EolZ. Bl bOMITE @D D)2

s HARNL T ITA U BENT- O 285 DITEZRIR DN
RIS, FE LR WEBICHA S PIToMEESE L Z T RTnE. FUSA

T4 DN— b ETH, TAEOMEESZ TN AL &, ENEZIT oA
WA & DORETC, HURIRISZ 23 C A e IZ S 5, Lizn-> T, i fm-oTLZE
I E~DOHERITHEC TBMERD D,
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< LI b o SR AT e >
FRIC, FRERES ()1 R ONERSHRITED) & it To THOBIT, HB#E 0L eR
(RbE Ld, ZALE) PRSI SNDLERD D, &0 DT mEiERAN T LFf
DAL R FINTEE T D2 HERH D,

BRI OB >
©EEA AT RO OBROL R, HHERE RN T OMERFE B O @ dg
B k7= b D3RR L il DT IEF A R - 3T D B EA D B,

(12) B&

BAERI IR RA 7T A BT BIT 2 ARSI, ARE 1(6) HIE - B OB IO, K
WEED 15 3 BHANAL T T4 T L35 (BB ETws Batmanl /L— Mp
WOHIERHRE U A 7 12T 2did] LRKRTH 5,

FEFEL— b ECTORZMEATREMEO RS MEIL, RE 19 BEHfFoftaA 7 IR
a2V —rv R OHE, FEHENL— N EORBMNHAEICR LSRR CTH D,

AT T A CPER LHFIT LD MBS B~ D BN SN DM ERH D,

(13) RIXZEED/ HEBKRERIE
1) QR & i s, THEYF IR S b CO2

s RHZEIT)) D THFEIHEH SN D THHE - EEORIRENEZ &%, £ 3,783kL 72 &
HiAEN D,

[(1) Air Quality] PR T, AFETHEHIM DO THEERN - EHIHOBMIC L 5HEHY
BROFFETRLIEL T, ALFHAER, BEEREOBREHL., T XTRIMBIEE SN D,
THFEHRIIESR 21 DA EEL TV D, ZOREE, REEICHH I D THER - BEEO
TABRENE B BT R3783KL 72 8 A5, 2w THEGIR O 1 B4 720 I(ZE T & K 8.2kL/
HOWMERICRD (1 y A0 OB HEAE 225 HEUEL TV D),

- LHEEFTO 14£H7-0 CO2 JEHEIX. 5,580 [tCO2/yr] 72 &HEFt &5,
FHEARMLIZLL F O Y ,

F9, THEE - B S OB KL H72 0 OHAL CO2 HEH &1, 2.58 [tCO2/H kL],
ZOMEE, FFEHEHE O FETENE D IEENET AOPHEOR EICET 5845 (HI8
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3 H 29 HIRFPESREDE - BREADE 3 5. RoECUE - H25 45 12 A 27 HIRFESEE - BREE
AEE 8T ILHESx, UToHEKIZLD

B KL &H7-0 . BALREEVE 37.7 [GI/KL] HEHMREL 0.0187 [tC/GI]
AT BV (GI/KL) *HEHIREL (1C/GY) * 44/12=HA7 24 7= 0 —ERqk iR EHkEH & (tCO2 /KL)
B OB, 37.7[GI/ KL] * 0.0187 [tC/GJ] * 44/12=2.58 [tCO2 /KL]

BEo T, ATHEIZ L 5% CO2 HEH &I 9,760 [tCO2]. LHEHIF T D 14EH7-0 CcO2 HEH
BiX, 5580 [tCO2/yr] 72 & HfERS LD,

2) ARFEZIVHHINDIREATA0G, AR PICHEH S5 CO2

REE TG SN DRI A1, EAOM. FEEM. BEM. 20, EHHzx1r¥—
TEO—ERIC, B, BB B v X —L LTRSS LTI TS,

A 12.8.11 CO2 HIJREOHER ) DI TSN o L 91c, AFENFEm I N5
A (With 7 —R) L ARFEENIfHEI N2 0EE (Without 77— R) #H#gT % & Without
#~xfi wAM, FEEM. PE¥EM. M. ERAHEZEE L, tHFB O co2 Bk

T 1326 B b LHEF SN DA, With 7 — A TIX 88.0 BT b W HHERHCAR2 B, HiE
OT\$$¥®$¥%%(ﬁiﬁkﬁi)%ﬁbfﬁék\MﬁﬁﬁFV®aH%m%®
HIB RN AEEN D EHERF SN D,

WM A2 25 L UE LT-BE . FERM COo2 HllEIL, H#ERWERED 15 5 Frhrbikx
(THE 2. 25 AEH DRFAEEEITIT 780 7 b ATET S EHEE SN D, ZAUTEREL T 170
7 b ORI EICHEY T 5,

< TR o o0 R B T REME >

ATHFICED 1HEHZY CO2 PEHEIX, 5,580tCO2 TH Y, 20104FED 7 1V &L %
DR RAT A (CO2 #aF) HEFIHHEHE 1 {5,900 7 k> BITkt LT, K92 )5 8,495 43D
WS INSRBETEEEZD,

JiE b, LEPOEREELE FEEMHRED O - #ifoEH. RER7 A4 KY v
JHEEOBIE, =Y VRS A EFRE ) 20T 2 ik, BT, EhER
25%FREE, BREHEER EZIHIT 2 Z L IXAHETH D, IZ, 25%RENHE EEZ RS T2 &
MTEIEL, THEHEFO 1 EH720 CO2 PeHiES 1,395 b UHIT 2 Z LN T 5,

13 i — X134 E R 55 H, ‘Senate Economic Planning Office (SEPO), Senate of the Philippines, GHG
emissions at a glance, March 2013, based on the source from European Commission Joint Research Centre (JRC)/
Netherlands Environmental Assessment Agency (PBL), Emission Database for Global Atmospheric Research
(EDGAR), GHG Emissions of the World, ASEAN Countries and the Philippines, MtCO2, 1990-2010.
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# 2.9-19 FRRO-HOREESHFH BEGE R, THEaT.

TEFDOBERE : 1/3)

Catigfory s @ T s Project Stage Key Mitigation Measures Implementing | Responsible Undertaking
to be taken Agency Agency Cost
Impacts
1 Air Quality At - Periodical maintenance services (PMS) of
Pre-Construction |construction vehicles and machineries
At Construction |- Practicing and instruction of eco-driving
- Low speed at dust pollution sensitive receptor in general
areas of construction vehicles Construction COﬂStrl}CtiOH
- Cover material for trucks and stockpiles to Contractor PNOC cost with no
minimize dust re-suspension significant
extra cost
2 Water Quality |At For surface hydrology and ground water
Pre-Construction |- PMS of construction vehicles and machineries
At Construction |- Temporary rechanneling of stream flow .
- Temporary sanitation facilities for construction cclmr:lfterni:?;n
sites and field offices : u
- Temporary storage depots for used oils and Cg(r)lrslg::tcz)orn PNOC cost for special
other toxic wastes in the motor pool area parts
For ground water hydrology and surrounding
wells
- Selection of method appropriate for the ground
conditions in case of pipe jacking method
- Setting monitoring wells at pipe jacking Cost to be
sections to monitor contamination of ground included in
water Construction PNOC Contractor’s
> - In case of contamination of monitoring wells, Contractor Bid as
‘E stop chemical injection immediately, and if it is monitoring
3 prolonged, periodical provision of clean drinking cost
g water as the compensation for the affected
B residents
2
3 Wastes At Construction |- Practicing waste segregation properly
- Surplus waste soil, construction spoils and
debris and stripped vegetation, to designated
dumpsite
- Hazardous wastes such as used oils, worn out in general
parts, and related materials to be disposed to Construction construction
DENR-approved sites with accredited disposer Contractor PNOC cost as waste
- Complete removal of all temporary stockpiles disposal cost
of spoils and debris from the construction areas
4 Noise and At Construction |- Installation of noise suppressors in
Vibration construction equipment and machineries
- Installation of temporary noise barriers at
noise sensitive receptor areas in general
- For high noise generating construction Construction construction
activities to be undertaken only in the daytime Contractor PNOC cost with no
- PMS of construction vehicles and machineries significant
extra cost
8 Sediment At Construction |- Installation of temporary silt traps in in general
waterways . Construction construction
B Re-veget.atlon of exp.osed and open Contractor PNOC cost for special
construction areas adjacent to the waterways parts
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#2.9-19 FAROT-HOBREEHEBEGEEBME, THERT, TEFOBER : 2/3)

Catigfory s @ T s Project Stage Key Mitigation Measures Implementing | Responsible Undertaking
to be taken Agency Agency Cost
Impacts
10 Ecosystem At - Conducting site survey, such as pipeline
Pre-Construction |alignment survey and geotechnical . in contract
. o . . Detaled Design .
investigations, in controlled manner and with PNOC with no extra
proper care Contractor cost
At Construction |For preservation of vegetation
- Species of trees and vegetation shall be
identified onsite with botanical specialists. For
threatened species, if any and removal
unavoidable, transplant to a nearby appropriate
site in general
- For other common species, revegetation of the construction
excavated sites is recommended with cost for special
considerations on safety measures against a Construction parts as
failure of river bank and slope PNOC i
p Contractor contingency
- During soil excavation over riparian vegetation transplantation
cover, the topsoil layer should be separated and and
placed back for revegetation revegetation.
For preservation of freshwater aquatic biota
- Soil erosion control with minimum land
% clearances, and a shortened exposure period of
£ bare land before re-vegetation
g - Maintained minimum flows and use of a
S low-impact method for temporary diversion of .
& water flow . n geneljal
= - Scheduling the work period for a section of Construction PNOC constructlo‘n
5 X . Contractor cost for special
= stream crossing at low flow periods
z - Avoidance of using earth for vehicles crossing parts
passes in waterways
11 Hydrology At Construction |- Appropriate flow diversion with one side of a
river flow kept open for a maintained flow
- Scheduling the work period for a section of .
stream crossing at low flow periods . n generlal
- Use of a low-impact method for temporary Construction PNOC construction
diversion of water flow Contractor cost for special
parts
12 Topography At Basic Design |- The acceptance standards for the materials
and Geology specifications for line pipes and field girth welds
are defined by areal category on Safety
Assessment Levels from the view point of the
earthquake occurrence probability, population
density and soil properties, in accordance with JICA team PNOC -

ANSI/ ASME Class Location
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#2.9-19 FAROT-HOREEHEBEGEEBME, THERT, TEFOBER : 3/3)

Category
of
Impacts

Social Environment

Social Environment

. Key Mitigation Measures Implementing | Responsible Undertaking
Items of Impacts Project Stage to be taken Agency Agency Cost
13 Land At - Proper formulation and implementation of the
Acquisition Pre-Construction [RAP DENR-EMB .
and - PAPs be provided with sufficient information Region IV-A/ inRAP as
Resettlement and proper consultation about the project and PNOC LGUs compensation
impacts concerned cost.
17 Landuse and [At Detailed - Minimizing the cutting of road side trees along
utilization of |Design the expressway through trilateral talks among
local At the local stakeholders, the ROW authority and
resources Pre-Construction |the PNOC in the detailed design phase
- If clearance of road side trees become Detail Design | CENRO Region
inevitable, the re-plantation of sapling trees is Consultant/ IV-A/ TBD
the second recommended, and the monetary PNOC/ RED of LGUs/ o
compensation last ROW Authority| Sec. DENR
19 Existing social |At Detailed - Preparation of traffic management plan for
infrastructure |Design pipeline installation works in detailed design,
and services coordinating with LGUs concerned and DPWH
- Preparation of detailed traffic management . . PNOC/ Road
At program by the contractor based on the agreed Detail Design administrator in general
Pre-Construction [scheme in detailed design Consultar?t/ in LGUs/ construction
- Proper implementation of the traffic Construction DPWH Region cost
management plan/program throughout the Contractor IV-A
At Construction  |construction work
21 Uneven At Basic Design |- Inclusion of ancillary facilities not only for the
distribution of target areas but for the areas along the pipeline
benefits and  |At Construction |route Basic Design:
damages - Maximized local employment of construction JICA team / in general
workers for pipeline installation from the Construction: PNOC construction
municipalities and barangays along the pipeline | construction cost
22 Local conflicts route Contractor
of interest
28 Working At Construction  |For safety measures for construction workers
environment - Preparing safety manuals, especially in regard
of heavy machine and vehicle movement and of
works in slope and in urban area
- Prep advance safety management plan and PNOC
giving thorough instruction of safety routines to
workers
- Use of proper safety signs, measures and
protective gears Construction in generlal
construction
On road traffics Contractor cost
- Preparation of proper traffic management plan
to avoid a risk of traffic accident for labor PNOC/ Road
workers, as planned for general public in “19. administrator
Existing social infrastructure and services’ above in LGUs/
- Placement of well-informned site manager, DPWH Region
security personnel and traffic enforcers on each IV-A
work site
29 Accidents At Basic Design  |Seismic design
- Proper seismic design for the entire pipelines
shall be employed against seismic hazard risks
of Level 2 earthquakes, which is a very strong
earthquake motion
JICA team PNOC -

- Application of Japanese specifications, such as
JIS standard, to the materials for the line pipe
materials and field girth welds in the areas with
active faults and/or high density population
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At Construction

Construction standards in pipeline installation

- Application of proper construction standards,
including civil work (soil cover test)/ welding
quality/ corrosion protection/ pressure
resistance and air tightness test/and pre-service
inspection

Safety measures against traffic accidents

- Same requirements for the traffic management
plan, as in ‘19. Existing social infrastructure and
services’

- Especially important are the safety measures
for the community people with regard to the
movement of construction material and heavy
machine and vehicle, and to inform adjacent
community on work schedule and safety caution
in advance

Construction
Contractor

PNOC

in general
construction
cost

PNOC/ Road
administrator
in LGUs
concerned

in general
construction
cost

3 2.9-20 ABFNSE D77 3D OB S B (M By )

Category
of
Impacts

Items of Impacts

Project Stage

Key Mitigation Measures
to be taken

Implementing
Agency

Responsible
Agency

Undertaking
Cost

Social Environment

21 Uneven
distribution of
benefits and
damages

22 Local conflicts
of interest

At Operation

- Local employment of maintenance workers for
safeguarding pipeline from the municipalities
and barangays along the pipeline route

Operation
Company

PNOC/ LGUs
concerned

in OPEX
as OM budget
of Operation
Company

28 Working
environment

At Operation

For safety measures in handling high-pressure
gas

- Preparation of safety manuals for maintenance
work and emergency response

- Establishment and periodical check of the
emergency contact network

- Periodical thorough instruction and training of
routines for safety and emergency response to
maintenance and monitoring workers

On road traffics

- Use of safety sign and measures during
maintenance and monitoring work

- Conducting maintenance and monitoring work
with a team of well-trained multiple personnel

- Informing work schedule in advance to and for
coordination with the road administrator in
LGUs and toll-way corporations

Operation
Company

PNOC/ DOLE

PNOC/ Road
administrator
in LGUs and
toll-way
corporations

in OPEX
as OM budget
of Operation
Company

29 Accidents

At Operation

Operation and maintenance standards

- Application of proper OM standards, including
pipe and facility maintenance/ corrosion
protection management/ management of other
construction works/ and response to leaks and
other abnormality

Operation
Company

PNOC/ DOE

Pipeline operation and maintenance
- Sufficient and proper training of the engineers
- Systematic conduct of the below activities

1) Daily supervision and inspection

2) Establishing the system of preparedness for
emergency or abnormal situation

3) Monitoring of third party projects to prevent
the pipeline to be affected or incidentally
damaged

Operation
Company/
LGUs
concerned wrt
Activities 2)

PNOC/ DOE

in OPEX
as OM budget
of Operation
Company
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2.9.9

REE=4Y VJHE

#2.9-21

BRET=4 1 V7EEW1/2)

Method / Implementer/ Reporting
Phase Item Indicator Location Ty Reference Standard | Responsible Agency interval to
/ Cost JICA office
Air Quality Dust / TSP At construction Daily site inspection of Daily observance on | Site manager and
(exhaust gas) or its sites adjacent to exhaust of construction site ESHO of the
comparables urban sensitive machines and vehicles at Contractor, under
receptor areas, such | construction sites Bimonthly- supervision PNOC
as residential, DENR standard for in coordination
hospitals and Bimonthly measurement | TSP with DENR-EQD
schools with digital dust meter 300 pug/Ncm (1 Region IV-A
at sensitive receptor hour)
At garage yard of areas for dust Cost to be included
construction Periodical in Contractor’s Bid -
machines and Periodical inspection -Inspection for the entire
vehicles (daily, monthly, once a checklist for duration of
year) for maintenance of | machine construction phase
machines and vehicles maintenance
NO2, SO Same as Dust / TSP Daily observance on
site
NO2: Abnormal rust
colour
SO2: Abnormal
irritating odor
Periodical
-Inspection
checklist for
© machine
2 maintenance
=
~ - - - m - Quarterly
5 Noise/ Noise Same as Dust, NO, Measurement with Class B “a category Site manager and reporti
= ) } o . porting
B Vibration S0: Digital Noise Level Meter | of areas ESHO of the (once every
g and Monitoring Checklist | which is primarilya | Contractor, under 3 months)
2 commercial area” supervision PNOC
S Daily for high noise level in coordination
generating activities and | 60 dBA (Morning with DENR-EQD
weekly for other 6:00-9:00) Region IV-A
activities during 65 dBA (Daytime
construction 9:00-18:00) (Cost included in
60 dBA (Evening Air Quality above)
Investigation on a 18:00-22:00)
complaint basis shall 55 dBA (Nighttime
be immediately 22:00-5:00)
undertaken
Water Quality Color, Oil flow Work sites in all Daily site inspection of Daily observance on | Site manager and
(river water) Maintained river crossing work site ESHO of the
water flow sections of the sites with Monitoring Contractor, under

pipeline route

Checklist

Abnormal color and
flow

supervision PNOC
in coordination
with DENR-EQD
Region IV-A

approx PHP
5,000.00 per
sampling and
analysis for each
location
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Method / Implementer/ Reporting
Phase Item Indicator Location Ty Reference Standard | Responsible Agency interval to
/ Cost JICA office
pH,BOD,TSS, Reference points in Sampling once in each DENR Surface
DO,Total Coli., EIS study and their reference point at end of | freshwater
oil & grease downstream points construction period and Classification
at river crossing analysis of samples at Wrt this project,
sections of the labo mostly Class C and
pipeline route exceptionally Class
A
Example:
Calumpang River
@,
San Juan River in
Batangas (A),
San Juan River in
Laguna (C), San
Cristobal River (C).
Sediment Soil erosion Around work sites Daily site inspection of Based on the Site manager and
Ecosystem Vegetation and | atriver crossings work Environmental ESHO of the
Hydrology Slope condition | along the pipeline sites with Monitoring Management Plan Contractor, under
Topography at route Checklist (EMP) of this EIA supervision PNOC
and Geology embankment in coordination
(river and bridge with DENR-EQD
crossings) sites Region IV-A
Part of the
construction costs
Wastes Disposal All construction Daily site inspection of Daily observance on | Site manager and
(waste procedure of sites and garage concerned sites with site ESHO of the
disposal) surplus waste yards of pipeline Monitoring Checklist with consideration Contractor,
soil and other and ancillary on safety and under supervision
construction facilities sanitation PNOC
wastes Weekly site inspection of in coordination
Disposal sites concerned sites with with DENR-EQD
where the wastes to | Monitoring Checklist Authorization of Region IV-A
be carried disposal sites and
disposal activity by Part of the
the LGUs concerned | construction
costs
b
] Water Quality pH, Monitoring wells Once before chemical Reference to Site manager and
D:' (groundwater) | COD (or TOC) within 100m injection (baseline data) corresponding ESHO of the Quarterly
S around vertical for ground improvement | MHLW-Japan Contractor, reporting
5 fluoride, shafts of pipe Once daily during ordinance 1966-11 under supervision (once every
2 formaldehyde jacking sections injection of PNOC in 3 months)
g (HCHO), (assumed to be 3 Once until 2 weeks after pH not exceed 8.6 coordination with
© Cr(VD) sections in the Basic | and Twice monthly until (or not exceed DENR-EQD Region

Design)

a half year after injection

baseline data)

COD not exceed 10
ppm (or not exceed
baseline data) /
(TOC not exceed
5mg/L (or not
exceed baseline
data))

When injected
chemicals contain
the pertinent
chemical,

fluoride not exceed
0.8 mg/L

HCHO not exceed
0.8mg/L

Cr(VI) not exceed
0.05 mg/L

IV-A

Cost to be included
in

Contractor’s Bid -
for the entire period
of the monitoring
concerned
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#2.9-21

BREEE=41 JEHEQR)

Method / Implementer/ Reporting
Phase Item Indicator Location R — Reference Standard Responsible Agency interval
/ Cost to JICA office
Uneven Local By section of Yearly review of Based on the EMP of Operation Company
distribution of employment of | pipeline route with maintenance staff this EIA under agreement
benefits and maintenance reference to LGUs inventory by section and coordination
damages (local | staff concerned with PNOC and the
employment) LGUs concerned
To be included in
annual OM budget
of the Operation
Company
Working Safety Archive of OM Daily working record | OCCUPATIONAL OM Department of
environment measures in division of of OM activity by the SAFETY the Operation
(safety handling Operation Company | paired staff AND HEALTH Company under
measures for high-pressure for; themselves STANDARDS supervision of
OM staff) gas facilities, - existing (As Amended, 1989) DOLE .
. Semi-annual
underground documents Weekly review of Department of Labor .
and roadside (manual/ SOP, chart | OM activities by and Employment, To be included in reporting
(manual/ SOP, of network system, unit/section of OM Philippines annual OM budget (once every
- 6 months)
network etc.) of the Operation for the first 3
2 system, - records/photo of Monthly/Quarterly ILO Guidelines on Company orthe 1rsft
£ training, training & OM review of OM occupational safety and yearstlo
£ protect gear) activities activities and Yearly health management operation
Z review of OM systems, 2001 d
5 plan/manual by the an
& OM department Annual
reporting
(once a year)
after 3 years
of operation
Accident OM records, Archive of OM Monthly/Quarterly Operation and OM Department of
(maintenance Trouble/ division of review of OM Maintenance Standards | the Operation
activities) incident Operation Company | activities and Yearly to be prepared by DOE Company, PNOC
records, for relevant records | review of OM in coordination with under supervision
Emergency regarding entire system/plan/manual | the LGUs concerned for | of DOE and the
response stretch of the by the OM the emergency LGUs concerned
system pipeline department of response system

Operation Company

(according to RA7160,
the Local Government
Code 1990)

To be included in
annual OM budget
of the Operation
Company
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2.9.10 RT—URILA—%E
2.9.11 (8) &,

2.9.11 {EE®IREIE (RAP)
(1) AiblE - EEBEOLEN

D@ BEFECIEIFEaVR—F b BECYT

RS - (ERBEZ AL SELFEEa L R—% 2 MI, AT T4 (BESHRE) T
& U | Batangas 1IN D 2 » B OIGEEECTH 5 (K 2.9-22) , E7AEREOAME 2 2.9-10 (12,
FRERIMOEEZ R T,

#2922 FAMES EEBEGELZAECIEIFEVR—X U BB YT

FH¥EaLR—FR b BT FH
INATTA e FEER R & 1 (Batangas 1) | 55 2.9.11-1

HH 29.11-2
&G 2 (Batangas 1) | 55 2.9.11-3
‘HF.2.9.11-4

AT - AR

BIRIIA U VWS EBSE N LERFEEa L R—x 2 MI, TOoMFETHY, 7oy
JINNWVT AT —v a3y (BVS), HNXNFAT—2 a3 (GS), HNF « A=K T AT —
vary (GMS), A—Z V7 A7 —var (MS) Thsd (F29-23), BVS, GS, MS ®
L 242 HAE S, BVS, GS DEHZLLIFIIRT,

O w1 Q :Hyime
T FAAERIER
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X 2.9-10 HEHOALE

TR 1 R 1

HIFT « FAE AR
TREED 2 RS 2

#2923 FAHEBEAECIEIRFEI LV R—XXU b - BECYT

FEaLR—F2 b wEx)T 5EH
oM | Tay 7T STAR & 8E i OFLA HL () ‘HH BVS
ax i AT —3 3 (BVS)

HNXFZAF—3 9 | GS1 | STAR Ediss By O FLATH (JH) ‘5 GSI1
> (GS) GS2 | STAR & & Santo Tomas H AT | 5B GS2

DOFATHL ()

GS3 | SLEX /& % Cabuyao H I N OAEA: | BB GS3
B
HNF e A=Y T Batangas 11 LNG #iii A % — X F /LA -
A7 —va v (GMS) HN
A=K T MS1 | Lima Technology Center N —
AT —a MS2 | First Philippines Industrial Park PN —
(MS)

BVS: Block Valve Station, GS: Governor Station, GMS: Governor/Metering Station, MS: Metering Station
HIPT B HIERL
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BVS GS1

HAT - A R

GS2 GS3

HAT - AR

@ BEREELE - B/MET 372 DITRE SN oI RER
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No of PAUs No of APs

Type offloss Legal | Illegal | Total | Legal | Illegal | Total

Required for displacement
Households of Bridge 1 5 0 5 24 0 24
Households of Bridge 2 6 0 6 29 0 29
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No. Location Land Type Affected(m?)
1 | Bridge 1 (Batangas City) Privately Owned Land 2,000
2 | Bridge 2 (Batangas City) Privately Owned Land 480

AT AR

1) #HY
BN ERF R, BN E S 2.9-28 1T~ T,
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3 2.9-28 BEET HBYOBIE

No. Location Type of Building Legal / Illegal | APs | Total HH
1 | Bridge 1 (Batangas City) Single story, wood Legal 24 5
2 | Bridge 2 (Batangas City) Double story, Mixed Legal 29 6
wood and Concrete

HAT - AR

7)) AR
Blnxt G & R ARIARIT. FEAELR, 7277 L. WL ODDOBARDIKEEDLETH 5,

® K3t EEHE
At - EERARR (44720 0 I %% 2920 15T,

#2929 Fi - ATEREER

Range (PHP) No. of Household

0 2

0— 1,000 2

2,001 — 3,000 1
4,001 — 5,000 1
5,001 — 6,000 1
9,001 — 10,000 1
12,001 — 15,000 1
15,001 — 20,000 2
Total 11

AT = A Mk
FEEHIFFHE OWRBUT DN TIE, PNOC OFIEFIHTH 5,

(4) 748 - ZEBOEAKE
M., AEHEEEICOWTIL, PNOC 2B 2. M#EsHETH D,

D ZFALMAAVE =2 Y TR
TUHA RIVA S e b v AR EF 2.9-30 1T,

#2930 TUFAL MVAV R =R ) v AR

Item Type of loss Entitled Persons Entitlement Implementation Responsible
No. (Beneficiaries) (Compensation Package) Issues/Guidelines organization
1 Loss of Legal owners of Cash compensation under | Assessment of CCL | PNOC
agricultural land land low(CCL)
2 Loss of houses Squatters Cash compensation under | Assessment of CCL | PNOC
low(CCL)
3 Loss of house Legal owners of Cash compensation under | Assessment of CCL | PNOC
land low(CCL)
4 Loss of trees Legal owners of Cash compensation under | Assessment of CCL | PNOC
land low(CCL)

HAT SRR
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(5) BEREA DXL

HIfE 72 B FR ST CHIEE IR STV e vy, E70, Bl T D15 « BIR bAFE LRV,
B HERIT, EHEMEEICERER L\ TH 0, BHEFTICH LA TH LnZens, EfE
L5 8975 BOMEIZ LV, EEEHIFTUANA O, AMEETZE L IED ORIy 2B TE
RN Lo TN D,

WB <> ADB O =2 > % /L7 —3 3 28 Y, DPWH IZ LARRIP Policy (2007 45) TRi#LGE
BB D EEHR L CTHIEZ U TO XS TR LT,

PAPs |, BirZiZ B2 (Resettlement Implementation Committee : RIC) |2 ¥3% % Eim
TH LI TH,

b LR SR 72356 D WIEH LIZTH 5 15 HEANIZ RIC 22 5 [ 3
7254 . PAPs 1X DPWH O HHFTIC Rk a B LT 5,

H L. PAPs 28l R DOV B 2 DPWH HU7 F55HT 2 A5 D ALR W6 PAPs (3]
iR %,

® 0 o

7ok, FHAR(ERBIRICET2H T DHBEORE. KOFDOER), £t A7 ¥ = —/L (18
PG PEDRMEZFHNTE T, B 2B iR %2 BIAR)IZ DWW TiE. PNOC OfaEt, Wik HE T
»H 5D,

(6) BRLEHR

B ORRER 2R < £ TOH M % PNOC 2 UEHT 5, LGU I3BHSEDFMIEZATL,
IR ERBHEZFYTT 5,

FEAMIEL. PNOC & i ECIREIND,

(7) REBBICKDIE=R2VJEH, E=R2U2T74—A

D EWEEEICXBE=FY v Sk
FhiFB D€ =% U » ZKHIL, PNOC & Hhakd ETRIE S D,

@ E=FVLITTH—A
#2931, BLOE29-IRTHEATE=H IV T 74— LAY L DD,

3 2.9-31  Preparation of Resettlement Sites (where necessary)

No. | Explanation of the Site Status Details Expected Date
(e.g. Area, no of (Completed(date)/not (e.g. Site selection, identification of candidate sites, of Completion
resettlement HH, etc.) complete) discussion with PAPs, Development of the site, etc.)

HIPT @ S IERL
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% 2.9-32

FE=F YT T LR

Resettlement activities |Planned  |Unit Progress in Quantity Progress in % |Expected Date [Responsible
Total During the |Till the |[Upto |Tillthe |Upto |of Completion |Organization
Quarter Last the Last the
Quarter [Quarter |Quarter |Quarter
Preparation of RAP
Employment of Man-month
Consultant
Implementation of
Census survey
(including
socioeconomic survey)
Approval of RAP Date of Approval
Finalization of PAPs No of PAPs
list
Progress of No of HHs
Compensation
Payment
Lot 1 No of HHs
Lot 2 No of HHs
Progress of Land 12,100m2
Acquisition(All)
GMS 3,000m2
BVS 1,200m2
GS1 1,800m2
GS2 1,800m2
GS3 2,300m2
MSI1 1,000m2
MS2 1,000m2
Progress of Asset No of HHs
Replacement(All)
Lot 1 No of HHs
Lot 2 No of HHs
Progress of Relocation No of HHs
of People(All)
Lot 1 No of HHs
Lot2 No of HHs

HIAT AR

(8) ERIRE

@ Public Scoping Meeting
Public Scoping Meeting D% 3K 2.9-33 IZ7~7,
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7% 2.9-33  Public Scoping Meeting

Date

Place

Contents of the consultation/main comments and
answers

February. 7,
2014

BATANGAS City

axA ka3 a=nT f OEAE~D B L IR
AL TWS

% #EBBR T v 7T ARMERW#OS T
RENDTETHD

B 3 2=7 0 OFZRIIA)

[ #E2BA¥E T 1 7T A LGU ORI
N5

B REERE AT T2 DO)

I . ARk, SRR, BRI A %
179 FHim

B IO SEERITMDE Z 2 DD
M% BRI KR EZ R TH D

B FEROEEICE AREN S D D)
& . T=X ) TF—n a7 bd
PRl & felR 95

B 7 ey NNEEITHRD BRI L
|7

1% BB R 2 RSB W TR 5

March 14,
2014

Municipality of
IBAAN

A EROZEIIOVTERAEL TS

B BB OEM AL, ZaRE21T-o

T35

KIRHT A TR IV A VBN REETH

2R D720, BRI DI v

Bl eyl FbELNARIRIT )

[ #E2BR T v 77 A2 X DHIZE. LGU

DOFUIE D & 5

aA b e v MRERINR TN

X, BB Y 27 B0

[A% : EIS ICB W TR %

AR YT ADH AP O E A 5 <

LTHLW

[ B, R D2 Y EE MR 5

A = E /A N1 C ) iES AAS b/ AN

BEHAEIE & OFLE ORI >

[\ . BAAA HAZAIX, 2016 -2 FEL TV
Do

B o X —a X hOHIBICE T 5 D0

[ B S T PRI S Tunen,

February.4,
2014

Municipality of SAN
JOSE

B e v NEREERZ ST T4
Y DIHEBERT DH DD

BIE . 25 ThbD

B EAFTAEHOBEIND & D DH>

B BN, FREEEOY L, Y EE
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BB D

LIPA City

A% I T E

January 16,
2014

Municipality of
MALVAR

B HARNDNEE5E, EH7D50M0

[ 1 RIRAT A FZER L0 < | A WAl

EXTH RIS 2720, BRI 20 i

<

R - RO

[ @ EIS ICB W CEEMRH SN

B 2 T A DG DRI

[ BT 07T DL DFRETH D

AN NTUHAIRERIEL, AAR
BELTWD

[F2 R SNSRI OV TIHEICE O 5

January 15,
2014

TANUAN City

B STAR AEHERICEIT 534 7T A
D BARK 22— b &2 as LT LW

[A]%5 : STAR A EHEK ORI, A HIEEA %2 ¥
ELTWD

B REERE ORI )

[ : EIS A IC B W THRET 5

B 2R, FRO BTSN E D
Lo bon

A% FEhEE ARG 5

B T A DG B FIR )

[EIFASE SR b i = B VN Tl ¥ 11 AN N €16}
OFUIE R B 5

BRI RTo AL L TFaY =y MOk
T HHERRILH D D)

FE EROBELOBEEZ AT 7T
— AMZFRLHET D,

B 7 ayey MK T 37 AW
HoTHL7r Ty MIRITSINDDMN
[ Aa—v o 7, FIERBENR T oY
=7 MIXT BB S 2 T D TR
Th b, AIEBRENLDOAL 7y MIHE
WZERAR T D,

January 29,
2014

Municipality of STO.
TOMAS

B R : SCADA IE., EOFEEDH S TR T

X500

Mm% Efi AT IBC # EMTETH D

B 7aY s FOBRBERIIIV-O 0,

[ - BAGA HAEFIX, 2016 &2 FEL T
5

B a2 2=T 4 OFREIIIH

[+ BR T v 77 A X DHIZE. LGU

DOFUIE A & 5

T RA N BRI L E S X~ DOHEN
VETHD
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FI% . HETD

axrh:Tavey MOLER AMERE
R Lz

mI% . HETD

April 30,2014

CALAMBA City

BR . EOREOHERICH A 5D D)

[ AAROKMEZHEIL v~/ =F 22— N
856 9.0 Iz B D

B 7Y s S OBRBEIIV-O 0,

A% : BAdA BARAEIE, 2016 &2 T EL TV
)

B AT T A BRI DD

o

[ #1F 1.2m ICHER T 5

AV R ERIZOND LT VIR LET

»H5H

% BET5

B R—V T BT T2DD

[ fERET 2

B mEE RO OBIAR O E N LB
By EOXSRIEENROND D)

[ BEIESICAl» T2 E NI LD

B 2 2= ¢ OFREIEAD

[ #E2BR T v 77 A X DHIZE. LGU
DOBUIED B D

January 17,
2014

Municipality of
CABUYAO

T AL R:PNRICIH ST, T T4 v &w@T

R REEEAH Y B DRI TIE

720

B . BET5

Z A2 b :ETON H 0 Z @il iuE AN A EE

& miE oI e

B . EBET5

B 2 2= 4 OFZRIEAT )

B AERBFRE T 1 7 7 ML 5 FIZE. LGU

DOFUIE D & 5

BR  GS X E ZIc@ENND D)

A% : SLEX =i CABUYAO Hi D
HHINEZTELTWND

B AN OBEOBEIEOWE L, £ Ok

JE 7

A RIRAT ATZER L <, AV
ETH RIS 5720, BRIk
/N RG

AR HARNDY A 71350, ek
BN EYNHERE L2 WATRErE S B D

% HETD

B EOREOHEICH X 5D D)
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M BAROREKMECHER L, ~ 7/ =F 22— R
8.5 705 9.0 IZMi 2 HALDH

B RN T =7 MRS R
DD

[I% B O, BAFHIL, Aa—v 7
7 —LICEHEH S D

10 | January 21,
2014

STA. ROSA City

B 7y NEESTHHERN S DO
7y

[ BLFIHE, BEFEHIL, Aa—v 7

7 A —AIZFEHE I NS

gﬁnﬂ : Fﬁﬁ(ﬁ@f U b4 F%i{ﬂﬁ)

I 2B T v 7 T LK BFI%E. LGU
OFUIERH 5, W75 4
(IRA) (ZOWTHETT 5

B M OBRE e 7 MZED X S5
FIZE N B D D>

[ BB T v 7T AMCBWTHRF L
|7

T A b HISEROL S EEFEICG 2D

B LTWD

[ BRI ET 5, RERTAITEKRLD
B RAWDRE TH EZEICh#T
Do, BRIFTE DI W

B ey s N OBRBERIZV-O D,

I - BAAA HARFIX, 2016 &2 FEL T
5

axXh:Tuaves MIXOEEEZT D
A > 7 7525 E L, RAICERE
THLVEND D

m% - BEICHET D,

HAT « AR ERK

@ Public Consultation
Public Consultation Effif%. £ 2.9-34 2 "d 7+ —~v FTHO 05,

#* 2.9-34  Public Consultation

No. Date

Place

Contents of the consultation/main comments and answers

HAT - A R

2-264




2.10 ERA%HRIER
2.10.1 EXEEM

AELEOHBE LTIE TAERIIERRT A, FITA L2 ERTLLICLY . RERY
A D ANHIN D KIRH ADBIEFREM TH D~ =7 W ~DW%EA > 7 7 2 #F+ 5 2
& T YUEENCBIT 2 KRBT ADEAN, £ -4 MRRED & RIKA A ~OPREHRHZ B ik
L. bo TR - M2 ORBIZETH O THL ] PEEIND, EHOMEXK
FHEIIBWTUL, 7Y Ny MIRFRICIVERSINTEA LTI, T MNITAEFA T
T OEEICLDEHEDRER, A X7 MIRBIFD Z IR T 2R LB IND,
IOV =AU =7 REFEEICHEATHEUTOL YT D,

T RNT b KRR ANA T T4 DR
TR D FIKHADEN, A FRIRE & KIKA A~ OB
AR b B IR - AE S D% R

FREOEM AR E 2 5 & FERNRIC BV THEER N OZEMCIRILZ B2 12H72 1 |
LUF ORIl E MO AFNEE] L& 2 5D,

TRy b BEROFESL T T A 05k (2.6 FEERBE ) 251)
TN L ERARIEEO BREEELRRIL, EMER R OFEIURIL (LT &2 R)
AT b BHERIRVEORBIRDL, ZEREOFRIFEE IR (LT 228R)

2.10.2 ERADRBEEORE

FETENEOFZELNRAE DT HEANRIEITITRE SN D, FEREE TITFET
6 2 AFRICHL AN A i S v, EASRIEE O BAZEREN A SN D, MfEREF
DO FRL IR DO S MRE R [Operation and Effect Indicators Reference, 2nd Edition, Established
by JBIC, October 2002 Tix, £EE 7 ¥ —OEHAMEIFENTRY £LHHNTND,

) 72 R O 7= DI, EA RIS E CER SN A 7 T OEMRZ B
PR 52 &0 TE, FRUNDOEROEZE LB IZITIT WS DOREE L, F72,
T2 —WNEDTODEGREMEAD L, FENROE=FV T OHDDIZEH D
IR T 57 — # — 2 WET HIRHNITFRR DN R SIS WD e b, AT T A
D 0&M %#BUTCHHEMIZWNEINDG T — X — O EEEZRET HZ ENHE EBZ XD
b, LRoSERE AT, @B X LNLEHAEEEIL REOEY TH D,
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7 2.10-1 ABEOEHADREEZE

fetm A | A FEAH
iR FR AR
A 406 0 Nm3/4F | FET T# 2 4H
{22 11 B ] 0 FRE[H/AF: FHESETH2ELN | EROBERNMEE S
IBHAFHIA 0 FREfHI/AF HETZTHR2ELN | DD, @IESA
D Bl 0 FRE[H/AF: HEFTH2EDRN | 7T A » OF IRFH
9 HEHEE Ik 0 FREfH]/A HYET TR 2EUN | IFEELRY,
B % 100% FHESE TR 2ELN | GEERRER /AR RE
x100)
B RFRAT
KIRIT AR 56 & 406 B0 Nm3/4F | FEZT# 2 4H AT AT 0% % 48
ETH0, fHE
MERTER & 7 D,
KRN A% EN LT 3 T3 FEE TR 2FLUN
T %K
R > B ORI Ik 0 [A]/4F FEZTHR2EUN | BIESLT T4 D
~DT L—2HL (I A NIA 7
TANTTA Ry
IHEEEND DT,
AR~ DOARE IR 1%
FE LR,

2.10.3 FEHMMDRDOETE

P& RO FHFMRFCIL, AMECA 37 N OFHBHIBT O 7= 12, AR D
FAERERIZ N A T, EVERIZIRORBEILRDL 2 O TRAE T 5, RFETHIE S D EMER
BRI, LT O ThD,

T4 ==X T T A DI RFEHEEZTE L LT, PNOC /Nt ¥EHI2 LD

Rl H %

E~DOBIGDTODT 4 =F =" T T4 (PE - EREEE) OERFHEIED EHESH

%o JEMREEREZ O b DITEEMIZHEE TE 2723,
=7 FPSAOERIZE

HEKEDORENHE LN L, KT vy
HINLT VNI & PNOC LIS DA v 7 B 13 E B 72240 8 25 IR

272 D ATREMEDN RV & BB E X BRI E LTERO RS Z R EE X b D,
TRNF—t 7 Z—~OFEEME  RFEEDFOKE LD, LNG OEBEADEDIL, 7
A —H =TT A PIMTEH LNG B fiag (521 AfLEH, CNG BEl[Af O AR Z
R) N AR EFEBEHR~ORENFERA T2 b0 LBESND, £/, Hx OFEEFICE
WTBREHIIN O RIRT AZEI D B2 D120 DEE L ZE 2 HILD,
RIS RE O FR(L « KIRT AL T T A OIEE BRI L, BIE B CoEM
FA-PIEHE R 217 5 Bl O b MEE SN D b O L BE ST D,
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CO2 HEMEDHI : LNG & AL O & TR AL T T4 L OEFIIHT VY
VRS RIRITT ASD TR NF— O L 720 5 D720, ZHIUTHEV CO2 JEHE
DI TN TFREEND, CO2 PEHEHNROHEFHIFRETH 203, FE AR HERAYIZ /0L
LB EZBICE RN — BB OT — 2 — % [WE L T, HIREDEIEZITH Z & IXR#E
PES 72, EMHERZIRLE L TRV S Z &Nl B2 b5,

2.10.4 BEEBEEORTE

A T NOFBBURERFTT DBEICAFEN AR S EBIBE L LT, LFRZET o
%o LLTF® a &b (22U TIX National Statistical Coordination Board £ ¥V |, ¢ KTV d (T2
TIXDOE £V, elZBALTIZPNOC LV, ZNENT —F—NAFARETH D, 727121,
BIEOHEREZDOLDIXNETH Y | FIARFEUNDOZELZIT D120, FikiHlhkRE
DFEATHFRLBRICH Tz > UIEELET 5,

T30 5 (Region IV-A) DM GDP (2012 : 1,086 &< (& BIf) )

a.

b. 17 9vY o Hi7 (Region IV-A) DR (2012 : 91.1%)
c. 74 VECORKRYTAEEE (2012 : 112, 260 mmscf)

d 74V OLNG AR (2013 : AL L)

e. PNOC O HatE (2012: ROA 4.2%. ROE 5.1%., &A1& 022, #i#EIEE 8.50)
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211 EFRE - BEEEHEE
2111 IRILF—EERE L&A

(1) TRILX—BERE
7 4 U EVBIL, AT XL —2 50 AEICEE ITFEET 2= 3L X —JR & 5%
L. B L OER P ORE S 32 2 & TalmELEnoA RO A OHIZ FHE LT\ 5,
TV T BT (ADB) X, 7 4 U BV ORFMRE~OIFEE T IUHE D FHEL O
Hk O = L X =IO, 72K &b 2035 4E8 F TIEAMEORAIKFE S
L EGRNEBRTND,

£211-1 74 VEVBEROTRXLX—I v 7 RERRK

(1) BRSO F =TS 72012, =1V F—O ik B OB 2 B2l

/rTjO
(2) A AREE. CNG, KFEOFIH 72 EOREREL 7 2 77 LOREZINET L Z &,

(3) BEH*x ¥ o X— | &E 7 4+ — 7 LK Philippine Energy Contracting Round |12 X 5 7 «
U ¥ UREA O TR X O FTRE = RV X — DB O 72 6O O RFE Ot

HiFT : ASEAN Energy, The 3rd ASEAN Energy Outlook. Energy Supply Security Planning for ASEAN (ESSPA)
2011

ZOEIBRRBITIBNTT 4 U BB, =R F— IR E LT, ERITRT 3 A
ZHITTVD, ZXLF—EHOFEH L LTL, =XV F—LefkELHRT 57200 3 5
DEEMEDN, 7 v 7 A U — LDOBF AR+ 5 72 PECR (Philippine Energy Contracting
Round) 723 EWERZINH TUN %, PECR 4 (The Philippine Energy Contracting Round 4) Tl&
AHO 11, ARO 69 HEOREDRFENRH Y | 2030 FF TIZAH, TARO=a T &
— FOAFEZ B LTS, 2014 4 FHI8I/E, PECRS (The Philippine Energy Contracting
Round 5) & LT, EHICAMEOHROBEEDHGEEZZ T T, KK 1L PEP 2012
~2030 FFCTHY EIFonTnWad 7T v 7 A M —ADREL TH D, 2012~2030 FDOAFEHR
BEX, M 78.0MMB, KR A A% 2,837.8BCF, =T > &— KX 70.8MMB & ¥, f1/%
1% 229.9MMMT TH 5,

15 http://business.inquirer.net/12679 1/ph-to-remain-heavily-dependent-on-oil-imports-adb#ixzz2xQcfNGIK
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http://business.inquirer.net/126791/ph-to-remain-heavily-dependent-on-oil-imports-adb#ixzz2xQcfNG9K

AT : DOE
X 2.11-1  Indigenous Energy Output Targets, PEP 2012-2030

2 TRLF—EXORMEEY 2—ICBET HEHH (BOT &)

74 Vo BOT ik GEREE 7718) 1%, [H{E® BOT £ (LFnEE 6957) ZEL T
flESINTEHDT, ZRAVFX—A 7 THEIISAT L RMEENTDHRE KRN RIET
b5, TROH 2 F@&EVH 3 ZNTRT LI RXAT—A 7 THEITIE, KRBT AR
AT ITA VFRELTEND,

2@ : A7 IR DLV e Y =7 ML TIL, B, @eT Y b
H AR K> CHEM SN2 O@E Th 2203, BUETIERMEM & 5 WX I B
I A=l Lo CEMEIND, BRI, E, SdEk., #E, 2ok, &, 4 A
KNDFEETavzr b, B, ., BE, S8, RBEVAT A, HHON TR Y27 b,
TS 5 VITE TR, (EERFE., BUFROBMERR, Bt a7 b ~—F v
N BRRET. BEEMEH, FWMEMN Ry N —7 c F—F X=X HE - RS, K,
Pk, REDFENGR LD, ZNLOFEICRESNT. FHEIZED bz BRI
KO BFICERTT ENDFDMDA 7 FHEREER T o =7 MbktSRE D,

#3355 REEEOA 7 I7HE —BNIRALEHRTLEETH DL GOCC
(government-owned and controlled corporations) & UM 5 BURF & 5 DB R DA 7 T HHEIT
b o E2TOREIT, EXRFRE 2R TEREZF S, BFEMEOH LT 0T =7 FORE
FHLEORT, HBICESE, BeiiiE, d. ¥ - MEFFOEMICBET 2 2K DR 278w
TOMHERRZE &,

FREAMEREIT, BROEEE LT, A v 7 TEEOHE Y 27 M LB E R RBRE
FORMOMA, 7N —7 I3 EEOFHMHAGNRAIR TH D Z & E2FHETTND,

%5 3 Zkl%. PNOC D X 5 2RBUNETA T 242 (GOCC : government-owned and controlled
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corporations) 1L, > 777y = b (BIZIXKRERTANA TT A4 ) OFEREITIED,
TuYxs NOREE (REEHE) & B 2fiET22LNTELLEDTND,

BOT X, "7V v « T34 _XR—hk « X—=FF—2 7 (PPP) 7rv =7 MDD
BN 7 4 VEVEBIFERM®E I Z— L ORI TRIRETH S EED D,

#£211-2 PPP/uy=x=/ MIBETA74 VL BOT

2%k

(b) E/VR « AL —hK TR+ 72 A7 57— (Build-operate-and-transfer)
=7y MEREIFRNICLY, BEMEL T DA 7 T Mgk DERR I L UE O#
¥ HERFICOWTHITAI 2N TE D,

TaYey MEREFIZTEOWMIZHh- - Thask 218 LU, s F) & (2 7@ e
FHEE, LA VEMEEFERT A ZENTE S, (AL, BHESoHMIL, HEHEDOEIL,
K OVt D - HEFFO 7= OICE T 2R F TH Y | T OFEITEFNTHIE S - #iPH %2 8 2
DI EIETE RN,

TuY ey MERFITEHM O TR, BIREET & 2 W ITHL G BURFIZ fiifk 2 B is3 5
23, EOHMEIX 50 FEHL LR B0,

NHRFEEL L TCOTTUT A RMEET DA 27 TR, BRI OGE IR EH
X, 74 VUEV AN TH D0, BEOLEITTERITIEFIGI ZERITBRRIND Z L5 5
e L, 74 U BV AD 60%LL EOKKXETTA L T RITIUL R B 720,

(c) E/VR- T K- b7 A7 57— (Build- and —transfer)

— V=7 MEREEIL. A 7 TEE MR OB OB GIESER 2TV, D5
TRICBUFEECHT RIS E T 5, 7r =7 MERE T, KERBELEED Y ¥
— IOV TERIDEDIZIEN N Z 2T 5,

ZOHRIT ZRRE R 2 WITEIEH 2Bl CBUN P EEERT 256 b H 578, HE
MR 2 G EEDA V7 IR EDO Ty 27 hOBRICHNDL Z LN TE 5,

d EVR-FT TR AL — | (Build-own-and-operate)

— Tmrvxy MEEEIIA V7 7D D VIR ICET 5, BeRE, &k
A, B R Tanyny o N ERT 5, FERZITBIRDIZ LD > T, Mgk
DOFIMBEED S OBITE, FEE Lo Z VBRI KD | &R & e T X OWER:
DAXMMIMAT, BERLREED Y ¥ —r 2EIT 5,

ZOXHTer = M, EFRKREB%ET (NEDA : National Economic and Development
Authority) OF#EEZ (ICC : Investment Coordination Committee) 7> 5 D& DENEIZ

HOET 4 U BV RMEOABESRITIULR LR, ZORETIIMHEOEELTTAT
L7 Y e MEEFIX, AN —F =% KL ZOEH RFIZOWVWTEIET HZ

LINTE D,

(e) BNV K- U—R-T 2 K- K7 A7 57— (Build-lease-and-transfer)
—7uv=r MERFZ. A 27 TREOHE R OB elE, ki Eh, 0%
THRIZ, Kiax OMERNT—E R O U — 2 DA TEUFEB O T BUFICER B L, € DR
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SUCHTA S B BNICBURIRBIC T BURFICB IR S D,

) ELVR-FTUART7— T F‘ . 21‘ ~ L — | (Build-transfer-and-operate)

— A= F—R_R—ATHERINLMRIZE L, &R, B, fiEshic "7 +—~
YAV A7 2BEL, K’k H— ij@n‘@i@ﬁﬂﬂ%&) CRYVRMICEFET D &N TE
50

(g =2 77 Ty R-T R+ F~XL—F (Contract-add-and-operate)
—7 Y=/ FNOREFIT BN LMY TOLBEFEOA > 7 T ERRIBM LK Lo~
ToTF v A A AIER U CHEET 5, RBRMICET 2BE OFEIIMHE L T,

(h) T4y« AXL—hk T K+ 872 A7 57— (Develop-operate-and-transfer)
— R EORYVRDIZE ST, TrY =y MERFIIHHOA 7 TRIE L THER
ATV, RIRHZIRE R RO T & DEEEORBRUE~OSIMOEF b 52 b D,

G Ve UTFA FeAXA b7 K+ b7 A7 7 — (Rehabilitate-operate-and-transfer)
—BEfFORERIZ U ~EY D7D ’EF"? ICBE SN REOFTT 7 0 F v A ZHIMICHE
K ONHERF M T v 5, HIRE TIRFIC @{fﬂﬁ)ﬁﬁ*’@ JEUFICH &SNS, FRRoSM:
(XS & O BEAFRRAR DI %\7\ ﬂﬁZﬂk R ERA MNEIZEBIT HHEICET 2561
biH S5,

G VeV TFTA hF T« T KA~ —] (Rehabilitate- own-and-operate)
—BEAFONERRIE Y N E Y DIZDIZREICBE Shd, REIZFTAERH SO T, MR L
TEEROMERF AT 2N TE D, AN —X L, 77 0 F v A AHIFEITER LT
WIRY | KIS E DIfifx DEEZ MRS D Z L TE D,

HIET « 3EFnE 7718 (7 4 U 2 BOT 5 2 Se(b-§) D HH)

7 4V B ®BOT £ (GEFnEE 6957) 13 1990 A IZHIE S v, 1994 A28 IE & fudtfnlE
57718 Ll oTc, FEDWIEIZEWY, 74 VB DORMA 7T 70y =7 FDIEEALE
IFBOT AX— 2D FTCEMBINTVD, TRAXF—RUETROLI LWEFNL, EFTAD
REMICEET D - MEFRICRET 2 DT BUF (Transco) & NGCP DR TERKIA i S
i,

(3) AMEZEE (Petroleum Act)

74 VB OAMEEET A T T A AT LRI OVWTED TEY M7 T4
DAy a VEROERRIBILE o TWD, BB, FEX M T4 7Y
I NEeNRT Y T T4 X— === 7 (PPP) AF—LELERIIT TV DHME
—DERTH LD, AMFEEEDOE 1 7 52 KO@KIVOICBNTAHMB ORI ADIERE
DRI TN D,

F2% (a) . AW

CEW i, S, RILKEST A, EFa—RAr TARATZ7LE, IXTLT v
J A, BLOINGIZEET 2ME 23T 2B A2 S b0 L L, AR, TR,
BFEEA. BIXOMORIRIEDIREHIE £ 720,
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F25k (o) : RRAA
[RIRHT A El1d, A=V THEOH A « MHENSELINDIRILKFEIN S DT A
DZEThsb,

OMFEETED LN TWAIRS T T4 v art vy a B D HERISIE | 1E, Batman
1 7ey=7 MCHEH LG D EEX N5, FIEIXT7 4V EVBINR, AT 714
BT 23ty a v OEREMNGET2ZENRTELEHRELTND,

0L (o) : M TFFAvavkyvayv

NRAT T vavkyyarbid, AMOREDTZD DL T T A4 OFEZRD DT

AR —2 g UEITH) ZENTEXLHHERNTHD,

FMEEEL, 2ty v a VREBEPR AL T T A CERAMARELE T B IND
e, AL, RAHOWTROGE TY LMAEHT NN G2 6, H#ifEH O
ZHRIOKEAER FRETHDH Z L ZED TN D,

821 % : A O MAME

artyva UEREN, TaTe s MO BEEDOTDIC A O —RT e A
NVLETHHEAIIE., AHEEZEEDOEDIZE W BEMEOITHERRD NS, aE
v ¥a VREEE, BRAMOBIAE I EAE L B HORK ST D 2 L
T& 5,

%22 5 . ANE WO HEE

vty va b EREFEET D DICAG OB HNME L 22 855121,
ANF OB F 71X S AN RIE SN D, 2 OFEFIE A S i 5 BhE s
IZHEHD Z 4L LT, 8 3 HICEE L CRERFRORRERERICL > TS
SNAELDOTHD,

NATTA N DDAty v a I D=3 F—FilE OBEI, AldE
BIZE > THESND D TH S,

B E MM TFF4varkya TEHDAERNOBE
RATTAvarvkyya OREFIL AMEFEEOREICL > T, AEFRAR
TOVERITAMERIEHE . A F I arvky i a L TERINSETTE OMIC
W LT T T A VAT MM Uil 2 E R 5 I SRR 2 BT 5,
B8 &K M TIAVIIETEavEy v g VOHE

AT TA vareya ryOWIE, TOFITANGEZ T2BSHFELBA IR G2
WS, SO TH D 25 FERRIBT HRNCHE 2y v a VHERIGO R
LEZHEINIUEE SIC 25 FEDERENATRETH 5,

B, FTROEINCAAL T TA L OIEES~OEHE OIS T T, N T T A
OFHAZAREELTHZENED LN TS,
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F86& . M T4 varkyyaRT

RAT T4 vavkeyyaxTiX, FrAT 2 AHO8%ED DIz F A4 585k
g SV A47ﬁLL%%@ CX N o THOENAMOEEZIT 5 HEITIE,
¥ RIREFEAEBICL > TEARBINDI N2 EDRET 5 2 L REHMT
HILTWAD,

FlEIE. A S, T4 2 DO-EFRITET- > TEEE R OBRESOEEZHEL TN,
KR ANRA T T A L OF I L TH, B OB Z BT 2012, 25 ORI
MO DFFRSNBL L 72 5

2112 RAHADBRIRIE & EHH

(1) RRFRAOBERE

KIRTT A D BRI 1T FEE A K Otk IO EHML S 2 BB & LT, EFROT 3 LX
— LZRREOFEO—E L 7o TN D, E AN, 27 4V DORKH AFEEIT Y
Kﬁ%%émxw%w\f%ﬁziw%&f'v?yﬂk@ﬁZ@@@ﬁ%ﬁéhfu%\
3 FEDORIRH A K I)FEEFT O HPREHANT IS 7z, 3 BRI ER EIL 2700 A
Uy R THY | 2001 F24KF, LY CEOIEBFRED 40 05 45%IZHY T HHEZTH -
oo ZOMIZH =R F—EHOKIRT AREFEXH -T2 DD~ T 3 LA DBHFEIC
RERERIT RN -T, 74V EVBUTIEL, KUEEEYD U 27 2B+ 272012, — k=
FNX IR E U CRART AR ZBINSED L &2RBKR LI, KEOR=7/ S
7 7 ML, 2030 £ F TR R F— TR E L CRIRT ZADOFHOE G %, BIED
8% 7035 14%I2 EiF D & FE Lz,

~ T NRYHAMIE, KRRV ADEEREOEREZFENHEEDO OGBS D - HIDK
98% %, 3 KD KIS A KSFBEIOBRELE L THER S, 52D O 2%IXBUF 235D 72 KR
HAMGET 0 7T ADOT= D DBREHISICHEH S Tngd BlxiX, RERTRAIZL AN
ADRA By NEEFITETH D), PNOC LD E, 74V B OBRIEO KRS AT D
B2 2H D Vb T D, O &1L 2024 I~ T L3 W ADOHEE N KET 5 LT
HETWDHZ L, —FT, BEFZRTAIRAINTW W & 2R >HOME
Th D, FEFETM (BIZITREFRFX) DORATAOMBIZHT 2N ELERH Y | G
FE L U THRIE KRR T A DI AN BRI & STl e | JENERICITONT
Wb, iz, TADEIER AR+ THD LN Z LT TR, 74 UL DORRTAPE
FEICBE LT, BEHSCEERENES TV RNWI ELHETH Y EEOBRRICHEE L 2
STWD, FEEDRBLZLIT 2 RHERERMEZO IO OBORO KM, BARENREED
BEEN T TRNI EFx b, RV AELORBAZ YT\ D

6 PNOC —EC (2013) “Challenges of Commercializing Imported Natural Gas in the Philippines — How ASEAN can
benefit from its experience?” Presented by Rolando V. Oliquino, Jr. , Project Manager, PNOC-Exploration
Corporation. November 28-30, 2013 at Saigon Convention Center, Ho Chi Minh City, Vietnam.
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RIRITAINA T T4 U HNEET D7D DOm0 10 L, BN TWND Z ST HiER Lo,
N=T ENRB T AERESNA T T A OGN (BatManl) 1L, ¥ T XY TH ZADH
ERREOICR R ENFEBICE ELER, Yoz hoa X FRENWI L, BEFEEOE
HNENZE D -T2 & KRR ADIERIENER STV o 7e 2 L X IT L - TERREH
WO EMILER L TR, A F T4 OBBNER LR RKICOWTREICE
i,

#2.11-3 RARTANRAL T T4 ORFED 12D DFRE
o WEHIA BT 40 T DK,
o HHIBREE DO BAME X RN
o PBALREEBIORE TP O EE
o BREZT RV T AIBMIEUFRIELTDITHEREE. HHROWRM
o MWEBIVHEERI X —DEERLE

HiFT : The Philippine Natural Gas Master Plan, World Bank 2013

(2 74 EVORRARERICEAT HEHRH

QKIS 66 B & =R AX—EHEE

7 4 VBT RAT AFEIZEAT 2BORI R RFEN M E o T2 DIX, ~ T /3 v A
HOFE %D 2001 FIZEINDIED, 74V ECDRAET 2 RART AR HIKGFTIE X
NE—JRE L, TORBEEREEEZTZT7 2 I KKHEITT 4V B OREKT AFEDHES|
e TRXNFX—E LT HRMET-66 TERT LI, TXVXF—EHII, KEEDT-66 S5
D&, 2002 FIZT 4 VB OME—DRRT AFZEICEAT HHETH D DOE Circular No.
2002-08-005 (LLF DOE Circular) % f7E L7,

QRABRHA AT S

THRNAX—HIL, 74V ENCBIT D RATAFEOITBUCBET H2ME—DITAFIEE L
T, kR OBLE DO BHE IR R 2559 % ERC (Energy Regulatory Commission) & #7711,
T EHT MDD ENEDLNTND, £2112212H 5 L D0, KT AFHZEICEET S
HEITHYEH LN, 74V ELCORRTADE 7 2 R —AICB LT EER 7 Fex
DI & B X9 5151, DOE Circular IAMIFEE L72 W,

REBHOBEIZIZ LD E L, RV AOFEEITIRHTHY . LNG %2 & OMHE Y — 2 D
RNETE L 72> T D BIRFSUIZH ) T, DOE Circular OBHI 2 FERFICEI L T2 & @muﬁa
NoHb, TOLIRIRNEEMTHLDE LT, TRXAX—FDOKKRT AR E OmRIZE
WTC, 74 VDI AFEZEESE (House Bill No. 1521) K OVIA 7T A 4% (House Bill
ActNo. 5477) BESITRHINTND Z E BRI N, ERDES TOF#HELZ R LR
LIRDMEINE, EOEZRIZE D 5 55 BUE OBHRR B LNAIZ K> TEA SN D DT
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AL E T 3~5 tFOHMZ BT 2 LB HRETHY, BIFETIE 7 4 U E L ORRT AH
2 OBZEICE T 51E8IL. DOE Circular 23ME—TdH 5 DT, EIFICHEDLEDL L FDOHEN
LENTWD,

# 2.11-4 KR H ABSEIEH)

(1) Constituting an Inter-Agency Committee on Natural Gas Development.(Department Adm. Order
No.193 (22 August 1990)

(2) An Act Creating the Department of Energy, Rationalizing the Organization and Functions of
Government Agencies Related to Energy, and for Other Purposes (Republic Act no. 7638 (9
December 1992)

(3) Rules and Regulations Implementing Section 5 of DOE Act of 1992 or RA 7638(Energy
Regulation ER 1-94.May,24,1994)

(4) Policy Guidelines on the Overall Development and Utilization of Natural Gas in the
Philippines(DOE Circular No.95-06-006.June,15,1995)

(5) Creating the Philippine Gas Project Task Force (Executive Order No.254(30, June 1995)

(6) Department of Justice Opinion No0.95,S.1988 (May,11,1988)

(7) Department Circular No.2000-03-003 (March,17,2000)

(8) Department Circular No.2000-06-010 and other several circulars in 2000

(9) Department of Justice Opinion N0.95,S.2000 (June,6,2000)

(10) Designating the Department of Energy as the Lead Agency in Developing the Philippine
Natural Gas Industry(18 January 2001)

(11) Rules of Practice and Procedure Before the Department of Energy (DOE Circular
N0.2992-07-004(31 July 2002)

(12) DOE Reorganization (Administrative Order No.38 (23 August 2002)

(13) Interim Rules and Regulations Governing the Transmission, Distribution and Supply of
Natural Gas(DOE Circular No.2002-08-005(27 August 2002)

(14) Assignment of Personnel at the Natural Gas Office (DOE Special Order No.2002-12-050 (3
December 2002)

(15) Implementing the Natural Gas Vehicle Program for Public Transport(Executive Order No.290
24 February 2004)

(16) Guidelines on the Issuance of Certificate of Accreditation and Certificate of Authority to import
under the Natural Gas Vehicle Program for Public Transport(NGVPPT)(DOE Circular
No0.2004-04-004(2 April 2004)

(17) Enhanced Implementation of the NGVPPT and the Development of Compressed Natural Gas
(CNGQG) Supply and Infrastructure (DOE Circular No. 2005-07-006 (5 July 2005)

HFT : JICA 7V — > = VX —&IEF AR EFRIE - feliiE HEE Q01243 H)

@ AN F —HBEDHIEIZSR S NI HH & BoR
2002 FRIC TR F—HBENHIE SN DICH > TERMENTZEBZZ LN BHNIT, K
DEBY TS,
(1) The Philippine Geothermal Energy, Natural Gas and Methane Gas Law (Republic Act No.
5092)
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(2) The Philippine Petroleum Act (Republic Act 387)
(3) The Philippine Public Service Law (Commonwealth Act No. 146)
(4) The Electric Power Industry Reform Act of 2001 (Republic Act No. 9136 : EPIRA)

WL, EEED 4 SOBHENZHOWT, KRV AFEICEET B RE 0 H LR L

HDTH D,
£211-5 TRXAX—EFEZOHIEICHEL LG X -IEHE
T B/ BOR RATAEEICET 5158

1) 74 U BT 2L X
—. RRGA, AR TR
% GEFnERE 5092 =)

(1) BN, KIKT A, A X HADOBBICETEMR, 74
UEUDNHBET RN —LZeRELHEIT 572012,
KRN A B BERNHAT D Z L 2 ED TR OERT
HD,

Q) 74V EramEEE (3t
FOlERE 387 5)

Q) 74 VB OAMEEEL, AT T4 BT D AR
IR HEEETEDDL DT, AT T v HEDa
Ty Ta VBT ONWTOIERN SRR E TR T 5 D
Th b,

NRAT T A FEICET HME—DIEEE LT, BRA—
=Yy P AX— AL DA T T A VFEEOMEE
ERZOTHLOTH D,

3) 74 Vv AL (4
FENESS 146 &)

(3) AHFELRT TAFE) REDOLHIRFETHINE
HIRWIZER ST DIEMETH Y . REGENSALFEE
119 72O E OFREOBIRIZ L » TERBMIT DD,
TS50 F v A ZMEOTEZHOWTED LR EEZETLEH D
Thb,

BIHNE 13b 4
(AR IFLLFOFEL ST
PEEORBEET, BY - KEHOWTNE b A,

EITL— b, —EOLD, EELRNLDODOWNTNES

to, RXME LA FE¥ET, B - KEHOWTIE D

Ele, WEEE T, [BENEIESCEMET Ky 7 8k~

T, TARBET T > b, ER, AT A, HAL

EBR, BLEH, KHELESN, AWM. FTKEVAT A,

AT EEREE > AT A, A EITEROKERICE

THHEE, ROMOREO N —E X,

(4) 2001 A DE S FEELE L
(EPIRA . F:FEESE

EPIRA VEDE-2 B, 7 4 U B OB/ 1HE%A FRE
RIS DHZLICHDHN, OEELRSL, EEEICRET HE
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9136)

R, KROMiks « BHEOREICETAERZEDZZ ETH
Ly Flroo B LT 74V E L ORI —E 7 X —DE
R OET NV RIFETHDHZEHEETH D,

EPIRA JEIZZ D% KRET S, DOE N7 4 UV BV EHAD=T
FNVFX =GR (RRTA&ETe) O EZDOEERI L
T5HZEEED, HoERC L, MEEUFER L LT, BHeik
EOHAIE A EFEOEHLEET DL LEZ2TED D,

37%

RIRTANA T T A4 AT D EELZRET HEH 2%
ITTA57OICER VX —HIHMHERE G 2D EE2ED T
50

37%ed

ZOEFFHEICKE SN, XX [EBHEO=
X —EROBHFEF] & THMASIEE~DRGFDR
W \CBATABORENIET D Z L ERBEMIT T,

BHEEZ 21X, EPIRA X, BHEHM~ORREHRE
DOBERh, [EHAH O KRGV VA AT HE = R L X — O B e
B L, =R VX —HIHRE 5272 TH D,

43 Z&(r) ()

EPIRA {£(% ERC IZ%F L C, BUBGHITA, 7 B AA—F
— ¥y T ROMMHEOELRICET 2 A OHERE | BHaicB
T HER, SIaCEANCE T 205 - S AR E T D HERR
hHz7,

HIAT - AR ER

OME DRIRA A i BE DR

74 VB DORRHT AFEICET DIEANSHOBEICEEL HE2 5B 6N LT
ILNG % — I JVEORERHEOREICET 2 FHTH L5, ZFIREITO~ A2 =77
VA FHNT S Lantau 7 V— 7 BREI L TEBY, b9 O EDITZ KT —HITL D RART A
FEICET A HZEOLETH S,

BUE, = RVF —F BRI KRR AFEICEHT 2ME—OIEM R frcdh v . L0 2R
RBE & T AT OITIERIEEORB M T T W5, IED G aPEL, EERICERE., =%
W¥ﬂ%@%ﬁ®i*»¥~&$791yﬁ@m SANEOFEF E L THAR, XA DRKH
AHEREBEILTEDDLZENEITHLEEZLND,
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F2-11.6 74U EDRRH AT HEREICE 2 5B OV TORE

NPHEERES & a0 b, BUEE 2 BRI H 5, 71 U B
DRRTAREIZRBT 20 A DO N 2 —F = — U DTS
BOEERMNESITEINDDE, T AMEEBEBOEZRTHY ZD
RAEDTZDDHTRPBR SN TN D

LNG N7 T 51
FERIT Lantao 7V — | HHERITO LA — ME, @HE O F4—IF v Tidel LY
7 DET n—7 ¢ > 7 J773.® FSRU (Floating Storage Re-gasification Unit)
DREZHEEL TV D, TAOHRIZLIKIZ DI HO T, il
%%@Wﬂ»%$ﬁ%@ﬁ¥ﬁ%ﬂ&@ BT T2 REIRTT A3 8
DOE & SEICE VTV D, [ L AR— b, T ABIBT % IEH
Azl i%}“ﬂ@@ﬂfﬁk\ LR BEHI A BETH L E LT D,

COEHITF A DRRTAFREDOER > TNDE, 74 E
v EATEORRT AEFITFLL THDHDT, A DHAHE
KEZRHT 5 Z LIIMOD THR TH D, ME & b T AITDONT
IS 2T TR A BRAT 2 RARERO T A EFHA L
BADHTAEEE | LoV IRTHENL->TEY, FADOTAFEERIL, 71V
B UMM RIRIT AEZEE LD I 5125725 T BEF 1T & 5]
ETHDH, A TI A 774 U EEIEERE PTT OM 5T
ITOILTW D, B =FHMITHEA SN TWZRWO T, PTT LSt
ZIEARA T T A OFETFF SR,

COEHEIF KA LT HARO KRR AFEEORMEL 255D TH
%o B ORI TEFERTH D . H A DR Bilgine, 724k,
/NGB T AR DL R HNEE TIRFIC DT> THEZ ED TN D
DT, 74V VORIV F—HBEOKIEEZRNT DITHTZ>
THEHTH D,

HAT AEHEE

AT« FAA AR
2.11.3 BHEXRBREEEBRS
1) BEETZEDOSAIZEITSEPRAEZDA 2180 F

O&EH& I #—ikE

7 4 U B BURD 2001 GRICE S ERF L (EPIRA 1K) i T L CLUK, |HFHKICH
TLRMEEDBALEE IS SN, FEEFRED 2001 FFICHBLIN, %ﬁi%%ﬁ
NETHoT2D, BUETIIRMMBEEDN 95%% HDHICE-TWD (HGELOREIZEL
TITAEIZ L D & ED 541 National Power Corporation 23R EFATZ A LEEEL TW5), M
HHEETHTEEREICE L TIE, 2008 £, XEMOBE - #FF (0 & M) 1B LT
B3 CT&H % NGCP (National Grid Corporation of the Philippines) (2 Siv7-, BlEH
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(bbb T T T v A AMEERA T HEFEITHE SN TWER, 2013 FiotH—T7 07
7 AHRIE L BID/NTE O FEOFEFNIEE > TUREE < OREDOS ANFER LT,

£211-7 742V EUVEHRI F—DRENOFEM

BHEXS BAE
FEFEHHE IPP K OVEE SRS (REEZ)
EA DI ERAM 1L AR 72 A B oE 208 U RN E S vz,
K T F A AMEOBEL Aty v UERI AR LR
SRS
NGCP (National Grid Corporation of the Philippines)
[IREER =S 77 F ¥ A XMEE b ORMMEFES
/NG (RES : Retail Electricity Supplier)
H5 /N 1% (LRES : Local Retail Electricity Supplier)

HIAT « F4H (DOE FaRE R & DY)

OREEE
EPIRA JEIZ7 4 VBV OREL 7 ¥ —OWREEZFEB LT, BETRE- R L2 L0
<HLD AND Z LT, AR - AR 7= BRI Z %E LT,

HAT : DOE
B 2.11-2 ETIRAERR

GBI L2 b OOMBIIEZEINTWS, BIiE, BHEKL/ T o ATER & 4G
ARETHY 2R s, LIS ITHHOBEFFEIZR O TN D, £72, EIEFEDS Luzon
EEMIZH - TW\WAH Z & & Mindanao, Visayas 5 IXEIROSHALN LI TH S LW
D EMBEE RS> TWD, Iz, Mindanao TIXZAM72 /K SIFEN TR E 72> TWVDH A
BEKENFH OBV EDLY TEB LBEENRET DI ENREETH D,
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(2) BHhEY 2—DERH

OE/TEEHEY: 2001 (EPIRA: Electric Power Industry Reform Act/Republic Act No. 9136)

EPIRA JEIXE I HEDOBFE D720 DIEHHI OS2 % BET 5 DT, 2 E TREKRE
ARME U FEBL L CHERE A BT T D, 2001 40 EPIRA IERETSNDET, 74V EVD
BRI Z—RORMOSANCET 2EEEHOBEIIFEL TV RMhoTo, REIS
EPIRA VEIZHIE &2 AR OEEFIHAFE LT,

# 2.11-8  EPIRA {ED R EEEIE

B E

EPIRA EDEBAHEEEIE

PE M TG

JE SERIE D TE 5%
- Sec. 6. ¥

- Sec.7. X

- Sec. 22. Fil#&
/NGB

-t

-5 AL

il = ® EPIRA {EDZEM 7 igaml L. FEEMEDIEICEE SN, =7
TR B9 2 V5 E A3 iR S UiV C TRANSCO & % & O 7= 168
B 2EREZTED 5,

FRICEHT D MM &
2

HF OFERIZ R 35 EPIRA EDFEmmIZ DWW T, EFRDT-0HIZ
AT X ) il AR L T\ 5,

BAFEEOTMAER O ER & ENENOEF DTS O E 2

LLLFL :f)b\fﬁﬁﬁ“?“é

- FEEHIFY Section 6 + IEEEHEFY Section 7 + EEEHFY Section 22,

WTM%\%%%F®£%_mwfﬁﬂ$%ﬂ%DT&MW\ﬁ—

T UG, T T T XA RMNESED DEDNTOWTHRL, ED

ﬁW%%ﬂﬁmﬁ%ﬁzé# & 2 WIS DR E DS E OREBIIC X
HEETEDD,

TR LAl
B D&RENZEE 4 570

ﬁ

mmA%@ BRI RBIT D= RN F—EFDOKE L, =X —
ABR T DO BUMEEI DX ENE Z R L, % R
\ZF81F % ERC & TRANSCO | %LEW@’H@ELTW\é

B4 &AM E D AT
A R4

EBLE OB SIS, FEEEHE K OVINGE i, ERC OHERRIZ XLV
HEZND (Sec. 19, Sec. 23, Sec 25) .

IFEEEE ., kS « BHIZBE 3 2 HE DM 725tk i, EPIRA JEDHE
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[RCiTiodu, £ D 3EHIAI (IRR : Implementation Rule and Regulation)
WZHEHLL ERCIZ X > TAREI D,

=TT 'R/
BEHTIRBADH
A KA

INGEREG & A — 7" 7 7 & 21X EPIRA ¥£( Section 31 THUE S 41,
T AT —HOME L ERC OR%4HE, FEhaBiAl (IRR :
Implementation Rule and Regulation) (ZH#EHLT 5,

EPIRAVEDA—T 27 7 AT HHEIZ OV THERT~E L
I, B0 H 5 RKIOHEEFE (Contestable Market) & DE TR R &
ZOHIEA NN =ALTH D, FICA—T T 7 EAFHEIZL->TT
7B AR LT TO— RS B2 500 2 rTaE D &
%o

WFDHTA T A

EPIRA I35 DA RTA ITHOWTLLTFDO X HICFER L TS -
(1) Aa—FDiEH
e OB D KOMEH (Contestable Market) / WESM D& fih
EZDOREIL, LTOLX O BRITAIC Lo T bid, GRAL
Section 1, EPIRA IRR.)
- EBRFEOSMENR I W &
c ETIIIEBPT AU E T HENNDL L
CETIFAETROVED B ETAET BN NS L
(2) 7 v ZAFTAMEDHIE (EPIRA % IRR #HI IL Section3)
(3) —HMMLAAZF OFIBR (EPIRA ¥ IRR HHI 11, Section 5)
(4) Bigr L FTAEHEDORIHNZE T 2 ERC DFEHE & BT

—MBE BT %5

ZA
[aljii}

EPIRA {EIZLA T DO H A RT A4 2 ETe,

(1) #HEDEM:

QESARENIEES

(3) HELZTT-HEDIRBE OSEHEEIC I DAY v |
(4) WBUSLE

(5) BREEIRGE

6) FARNAI 2=7 4 —DT=HDFLE

(7 BEFOEDOL B 2—

(8) Hi7EAL

(9) B ErEHLE

(10) BRI, A4 774 v L— B v AT VT 4 —
(1) = Ra—HF—DOHE &1k

HFT : &R (EPIRAYE : FnEE 91360 HHEE)

EPIRA BN OMEARZLZE AT, 7 4 ) EUATB N TR — ik &2 R 5 DI
ERC (Energy Regulatory Commission) Td %, ERB (Energy Regulatory Board ) (X EPIRA {%
DIRALT 2 2001 ELART, ERC OHIS Th o7, BIOEEE bbbl 5 EXEHEIX,
HEAA MIEERL OB EROFEEREL LRE LD TH D, 728 ERC BHET D
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i
)

#2.11-9

JEHE DBEIE T EIZ DWW TIREITR LTz,

ERC DO H ONE

&
i

i ()

ERC |%, BlESFEBEStLOE
fEfEZRK (PSC) L B a—7 %,
ERC [, HE 16% DO EAR[AL R % i
M Lﬂ?ﬁ%ﬁ%‘@ﬁ (PSC) D H{#H 4%
“ﬁ%ﬁoo

[
i)

ERC 1%, XERM, NGCP OFtikkE}
EBEIKRT D,
EEEEE ST AT —~ o AT
L 72 PBR (Performance Based
Regulation) =2 & » TEHEA S 4L
D
ERC I%, X7 #—~  AR—2HFE
J770 (PBR) D KiFAINA (MAR)
ZHKGRT D,
MAR OFEEIX, HHHE L ED 5
TN D 5SAEOHIM S FTRE CTd
LN, BERETLHZ LB TE D,
ERC IZ NGCP I /7 f—= > AR
—2HEFHX (PBR) TOHZER
A EESEDLOCERBA BT
4 7 AF—L (PIS) IT LV MBS
ERETHI EERERH LTS
NGCP /%, PIS TiXE L7 HE%E
L7 5E L0 BV MAR D&
%o —J. PIS O HIEAEM TE R
Do 1258 MAR OIE T AT
b,

ERC 1%, BLEAEOFEEE % KR
T 5,

BB FEERHI AN T —~ v A=
FE s (PBR) IZXVEREEIND,
ERC 137545, PBR D& KEFAEMiRE
(MAP) #7&GE7 5,

& /% FE (RES
Suppliers)

: Retail Electricity

ERC 1%, BESH L ES/NBEE
(RES) O&ENMAEEK (PSC) %
I/Ii“:u—ﬁ“éo

HIFT « S (ERC sk & EHEE)
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TRIZZ 4 ) OEIREOHMSTH D,

Electricity Tariff in Philippines
Before 2001
Structure Generation + Transmission Distribution
Players ‘ Public: Napocor ‘ ‘ Private: Distribution Utilities ‘
Methodology ‘ Generation price using cost-plus ‘ ‘ Wheeling charge using RORB ‘
Regulation Energy regulatory board (ERB) approves ERB approves rates based on
charges. Price usually below cost. Napocor RORB computation
incurs debts.
After2001
Structure Generation Transmission Distribution
Players Private: IPPs and | Private:NGCP Private: DUs
Public: Napocor
Methodology Generation price using Wheeling charge Wheeling charge
cost-plus using PBR: MAR using PBR: MAP
" ERC reviews supply ERC reviews an(_:l approves ERC approves MAP,
Regulation contracts (cost-benefit 5-year MAR, adjusted annually. Sets PIS
analysis) annually. Sets PIS targets targets

HIFF - AR (ERC MR EHIRY)
2113 74 Y ¥ L OBIREOMHS

2.11.4 PPPEEBREH IUVEFIE
(1) RFED PPP LB

BEDOBAENFEA U CTHRIE, PPP FERBI IR A ICE SN TV D, EHIEIC DV T,
BOT :0kif74 (IRR) MIE S 4, fil 2 1 RFFEZRAIEZE (Unsolicited Project) (2%t LT
AR XV D EE B A HE O EFD ML SN D 72 & PPP EEIZH\\ COFRE
DIREREN TS, £72. BIFOERBENICOWNTE PPP & ¥ —D#% < ADB < JICA
DFEMLTWDHENRE T /T AMckoThHEEINTETW D EEZBND, 74V Y
VIEBUFIE, BT 300 (B Y OBFBEBHICRT 5B LT D EHERLTWD, T,
PPP FEZNICB W TBUF N R FEF I L TAEEZA D 2 L Lo GAI BUF D
REEEE~DOIIHNERIET HHDOTH DY,

AT PPP & ¥ — 7 =71 b : http://ppp.gov.ph/?tag=contingent-liability-fund
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201444 H 10 HEFSUZE 1T D PPP FHEDOE LI FIZRT,

% 2.11-10 2014 4E 4 A 10 BEFRICBIT 5 PPP EE DK

BEE No. Example of Project

RIS 7 Daang Hari-SLEX Link Road Project, PPP for
School Infrastructure Project (PSIP) Phase I, NAIA

Expressway Project

AL Fooe & 5 Cavite - Laguna (CALA) Expressway, LRT Line 1
Cavite Extension and O&M

NEDA Z B2 DK 4 Enhanced Operation and Maintenance of the New
Bohol (Panglao) Airport

ICC-PAMRZ B KR 1 Laguna Lakeshore Expressway Dike- Calamba-Los

Banos Toll Expressway

IC-BetfrZe B =7kaR 0
FEAX—LDOMEE 2 Regional Prison Facilities through PPP

EUR AT — R E A REME R 12 | Integrated Luzon Railway Project- Phase 1

7 (North-South Commuter Rail)
KoY T a7 RN 3 — 10 Clark International Airport Project
D

T B [ 1 Civil Registration System — Information

Technology Project Phase 11

>
i

= 33

*FERBPE I 1T D % DM 3 FEA RS
HiFT: PPP Center 7 = 7% A b
http://ppp.gov.ph/wp-content/uploads/2014/04/STATUS-OF-PPP-PROJECTS 10-APRIL-2014.pdf

(2) PPP &M DI

BOT 751X, 1990 FRIZHEIT S 4L, 1994 FFIZIES LTV 5, Z @ BOT A1, FEIZ 1980 4F
REV-OWA BB AR E ZWRT DT DRM DY 7 # —2k+ 2 &G 2 RETHHNT
HlE &Nz, 7« EHO BOT L, A RTEEZ: PPP A X — A DHE, SMEMHH. PPP FHED

WFRE . R EMEET@ET ORE. BUF ORGER OSHEFIZOWTHREINT
W5, BOT {EIE, 1994 HELSKSIE STV, LARLRNL, IETRNESRIZONT,
Bex BSOS N TV, BIEDOT X 7 BuEn, Rkt 7 2 —REOREIC
FHELT VU THDLE L TEOEREZRDIZZ NG, EWEDENREE > TND,

ZF o, 7 4 [ENZI T D PPP FHEEDOIRALES & LT, [Revised Guidelines and Procedures for
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Entering into Joint Venture (JV) Agreement Between Government and Private Entities] (LA T 12013
FIVIA RTA ] EvD) 28 NEDA 22 BFIT STV A (EIERTO/N— = 13 2008 4
IZHITSATND (BAF 12008 £ IV A RTA ) LW0D.), IV A RTA 0%, KB
FEH L GOCC, BUF A3, government instrumentalities with corporate powers, B 4l
BEBE MUY SUC s [ D IV ZRITHRF LT S %,

2008 4 JV HA KT A %, BIET 2BUFOENME—OREGRIEEI & ST, Ll
D5, 20134 IV T4 KT A4 1, NEDA OFEFHBERZE S (ICC) & W 7 ARBHEEI M 5
DARELEL LTWS, B2, 2013 4FE TV A KT 0087 v ar 511ICERS N
TWaAHa—7 4 VT ¢ FEIZHOWTIE, BIFOZHD 150 5 XY LU EOLAEIZIE.
NEDA @ ICC 726 DARBEMEEL LTWD Q0134FEIV A RIA4 B3 7.2bii)

£, 20134 IV HA KT A 0%, IV IR nhfw%u%%um%é&ﬁ NI 2ICH 7o T,
HANZ BRI O DR E/GD Z L 2B L LT D, BlxIE, IV &t & O/ Z LS
FEIZBWTIL, GOCC HNFrRAEE LTHMBILS RAN0.10149 [ZH-5& . GCG M H 7K

B ENRDOLINDQROIZEIVIHA RTA L, 7 ar72)

FOMD, FRAERE LT, IV SR T 2 BFOHE RO ERA 50%A:mM 0> 5
50%FTICEE I N THD (RAAA K74, B2 a62b),

() BOT ARV WV HA RS/ U DER

BOT#EE IV HA RTA VDEREWVNITEREO LB ThH D,

#2.11-11 BOTERRIV A RS A DR

HH BOT: 2013 FEIVHA KT A

W& F3 wf fg 7p | Build/ Operate/ Transfer/ Lease/ Rehabilitate/ | 22z A > h X2 F ¢ —
_ Add/ Develop/ Own/ Management/ Supply/
PPPA F—A Construct/ Finance DA & o

WFE 7R KER NEDA-ICC; OP; DOF/ DBMIZEI} 5 7&GR | FHEEMAII)G U T, NEDA-ICC X 1%,

ISILEE & 70 % ATREME BIEREBURFHERE I L 5 7KRE DS ML 2L
g NS = BN XM OCRBEFEERICL D
A &

WEIARFIRER | A — B RFEEICHONT, RWRTRH | FIZSRICO DD HEIT R,
SRR E O KFRANC, NEDA-ICIZ L v 7&
AL (EIR 12%)

REREFE | LV BT FRHETREEN TS | Va Sy PRUF v —IZBWTIX

WM BHE | 2 &, BUNOBEEORIEN 2 S22 | FROBHNZR,
Lo R T DV LR
DIEH I TV 2 &, BRI
NEDA-ICCER AL TW\WbH Z &,
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Fhe & ICES | 250 225 410 H ARHf
% 3

HiFT: Alberto C. Agra (2011) Knowing PPP, BOT and JV: A Legal Annotation % 2013 £ JV HA KT A 2 H#
DEMAMIMEE

(4) PPP &40 FA VT RETE

Bmmm®m%%i TVl NAF—AIZLo TR RS bDERD, TP |
AF—AlF, 29ICBNWTKREL 4 20FEERF LTS, Thbb, 711  @ED
ANIFEFE ETL2 0&M SR 2-1 TURY =V T/22 ) —R) ETNS VaAg
VIR Fy—, EFT /N4 BOT Tho, 7 /01 DA, NEFHEE (2003 4, Republic
Act No.9184) IZHSSBHFOALEFEELFRTH L Z 0D, REREMREIZR Y5
RN, BTV 3OEE, RHLEIL 2013 £ IV HA FIA &5, B, T4 D84
(1%, BOTJEIZESS ZERHMETH 5,

TNV 2, FRHZ2—2 (0&M F3BERLOD U —R) \ZOW T, BTl onkfi¥Es L
TPNOC 2LV Efi&t, V—ADERFIZHOWVWTBOTIENBEHAESND #2515, BOT
EIZBWTY — 20w H ATREMEIC DWW TIX, HIRE ST Zen2s, BOT EIC L 5 &2 ofil
DAF—AZONTH, KFEFHED A %%_Mbgh ENRHSI N TS (BOT k7
a2 Sec2(a), PPPELU A —TDA v Za—|2k b s AFEICRBITSH) —2 5T

7 4 EOKRMENEER L 725H NEDA @O ICC ZERIZ X VAR INDHIRY I\ T, BOT
EOEHANS D EBEZDEDARX L N BB ST,

2.115 B&EMEERE
(1) EHRoBmE
OAEFELRIZBIFE 2770 Fx A ABLCarvkyya vy

TRNLX—DHONLFED-DODOT7 T F v A AHEL, 2y a UV EBRO#EHIC
BI427 4 ) BERIIERGEET D (kE),
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F2.11-122.11.5 AXFZIIRBITIZ 770 Fx A XBELParky v a VEZRZHEITS
74 U By OWEHIE

The Philippine Public Service Law (Commonwealth Act No. 146)

The Electric Power Industry Reform Act of 2001 (EPIRA: Republic Act No. 9136)

The Philippine Geothermal Energy, Natural Gas and Methane Gas Law (Republic Act No.
5092)

The Philippine Petroleum Act (Republic Act 387)

DOE Circular No. 2002-08-005 “Interim Rules and Regulations Governing the Transmission,
Distribution, and Supply of Natural Gas”

First Gas Holdings Corporation Franchise Bill (Republic Act No. 8997)

MERALCO Franchise Bill (Republic Act No. 9209)

NGCP Franchise Bill (Republic Act No. 9511)

HAT « AR ERK

TTF XA ROLEMIE, 7 4 U ONIEEEE GEREEE 146 5) 1T OHAKE
HPABESND, FALFEIIED LT X ToRMAEE, 77/%%4f%%(73
YF A RER) ITOVWT T4V EVDOBRBOEKREETHLEEDLNTEY, H 2 &,
Section 13b IZ K> THE I N D AILFEN R LE IND,

(AR LT BB O R AER B, $kE., BimekE., &R, BEES 2T A
HA L ER G B BR KB B, A, FTAKEY AT A, AR E T EREE
VAT A HRRE IR O SR OFERL O AN ILFE AV D,

i%i@7?y?¥4fi BEOHBENFEASH 2 WVE—E A=Y 7 (77 F v A X
) ([ZHRWT, RREO R D AR ICHEKAZF > TREEZ L, HDHWITFEEIEDD
J:Oiﬁ%%% CHZONDHERTHDLENZD, 7T70F v A AOHFMH, 770 F v A R
%%\737?%42%E%¢6k®@%%%#i\7?V%k4f%$®iﬁ@%@®
VEDThDd, 77T %A RF, BROARICEIVEGENAS (L THEPEOFERARIC
L0 RMEEICHESNDIFHETH D), AEFEEZT. RO IITHEL WD, 2F D,
T I UF v A AMEEA G SN REEENEOHERNZ, 78T 5, EYIZAND, U—2R
T5H, & DOEHF - BEnE T 5501, MESOKREGRVRY EfTERVWEED LI
TS (AHEFEZEE, B I E, Section.20g) .
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HAEEIZONWTIEL, TRAX—EOBEEN SRS, TRER S AL FEE L, 77
YF XA ZMEORGEVELTH I EEED D (VX —HEE, 5 1L, HHI 10, Section
D BUE T AEEDT T o F v A XML G TW DD PNOC & First Gas Corporation
D2t TH D, TRAXF—EFBEEOMA 10, Section2 (X, KRN AL T T A v OHEGHS
AR —3 g VT A —E R EIL, HAORLFEEEL LT T F v A MRS
R SRV EEDTWS, 2, TR/LX—F@EDSF I E. HAI 10, Section 3 11,

FIRA A D ERLE, HIREEERLE L OH AMIG IR T 2 HEFH T H 7T F ¥ A
ZMEDFHIZ G- TE, 74 VEVEEECTED DFITAEDOHIRGEEZ R T 2 EHE
L., ZOMEICEIIIE., 77T %A AT 74V EVEHE, £72E37 40V OB/
FoTERLENT-E, HMEATHLEEDLNTND, RART AL T T4 DR, #
EXRITOMREITT 4V ENTED 100%FTH., £72137 1 U B 60%, SME 40% E TOFTE
EEDLNTND,

—J. artya BRET 4 U ECVBIC L o T, BeiiE, B fPkossEM,
B ORAE T 25 EEEOHFFB L OVEHZ T OND L) RBHEICEXONERNTH
D, HHNIHETHS (EPIRAE 1, &MMAQOCﬂi [ENHIETE JQL/ANE RN
DEANERETHAFT—LTHDL (REILEVWIERICLD), a7 T 0T v A X
ERGT D TFREDERETIL 2L, 7T 0 F v A AHEORBIIIHE#RSKRN S

TCHLHT-OI, P AMUCL D a by v a VBZFIE L, MR (k. 2 - M)
DOBFEEATI DT IND, RARTAEEDOREL W) BIELZERT 57210, =xL
X —B O IIEEFOEREICHEIL L - AFLIZ LD Z EZHTE LTV DS (R —EHD
i A 12, Section 2)

Q74 IV VBT BE=ZBET /AT T 7 BAFHIE
T4V DRV =BT LHE =FT 7 AR =T 7 7 AL, B
S THEESLTHZINERET 25 A =X E LT, EPIRA {EIZ kwf%ﬂémtﬁff%
Do HEHT 7B ARIEIX, EREFXDOT T T YA AMEELRA LRWE =FOH A
ODWTHET D, —H, =777 vRA X, —EOEKDOH HHITERER &It
b9~ 2 hEak O H Z FREIC T 2 E CTh 5, Fusk OFEHIZ Y 72 5 Tid ERC 12 &L - TKGR
T 5 R ﬁ@?éﬂé@i%w§&9(wmA& %5 1%, Section41I),

B D B D & D\ I EEFEN R EROM R O 2 Lieh G, SEEREOTAE
. BEET IR, AT T I RBRAHEICL ST, TREESETDL I LR TE AR,
7z& 21X, TRANSCO £/FEEBEFRDT T 0 F v A AEa i+ 25K TH % NGCP,
AL P 2ER . R, EAMHGE . IPP F268 . WESM il A XL —&  BRF NI DOHLH K
OO )% #  (Contestable market) HidFicHl by Fa—H— 3" BHEITEAR Y b

B2 A &L E— K0 A B ER B D IMW LA ETH 2 RETHEBRE L. P N0b 5 RKODOES
1H## (Contestable market) & Z72 X412 (EPIRA %, % II 3%, Section 31 (e), PH3E « PEEDFFEZ N LAY
Wik s 2—Thsb, A= T7 7EAHIEOBEHABIME > T2HEMBET S &, ERIZ IMW 226

750kW IZARJH E AL, S FZITIT ERIZ S HITAR S AL — KR IEDOHE K EIC /R D E TREDP I NS Z
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i THH WESM OZNE & LTERSH, B-AT 7 BA, A—=T707 7 L AHEDE
AE%ZT5ZEMNTED (EPIRA LS IRR, Rulel2, 5 2 i), EECEMMERRA]H 3
LEPEESTL2HE6. 74V ErOEIC kRIS D,

T4V DA =TT 7 ARIEOBEM L 2013 4F 7 AT E o 72, B A7 L ERC
DEFIZL T, RN ZOHRIEOEM 232 22IMEL 239 tETH -7, ToHIiix
Meralco D124 TdH % MPower b & £41 5,

=TT 7R AGIEO T TIL, B 1055 KO OEHESE (Contestable market) (Z
Kb - THESHS/NBEIIFE S (RES ! retail electricity supplier) 728, BlEARFTEY —
EADOERG| 2 RATT 5, BElEFEL L, BERMEICERINTWLIHERFIOHHRKODE
7JiH#4 (Contestable market) (ZfR#> > TREEFLX Y —E A 21TV, EHOFE - s Lk
SO EEEA D, NEBEIFAEF (RES : retail electricity supplier) (%, B IZiERE
HAT LERSFH 2 MITT D, LIS TRRIE, NEBE IS (RES : retail electricity
supplier) &G I1DEH H KO DET)HEFH (Contestable market) DI THEITXIN D, /e
A3 (RES : retail electricity supplier) (X8 /10580 Fiiislli W ChRLE FEE 2T
THZ LD, HEE EREFEL ORRRIIALEROMAICIRE S, #EENICL -
THER SN D,

@Y —ERTFu A F—ICHTHIHE

KIRHADY—E AT 0, Z =D NI - AREREFEICEH L T, =X —E 0D
HWEZEICRESND, Pl2E, P—E R0, FRIEMT 510075 TAREFEED
= RAFEH., HDOVIEHT AFREITE D e ICB L, BUFEEI N & o X 9 2eiFal &+ 59
HHERZFF > T DOV THEL TV 5,

@it E & FER DAL
7)) H A

74 VB ZIE, BUE, KRR ADMREERE, T AR & A DFEEEHE ORI
HIHEITFE LD, TR X —FO@BEIIT AR L ikEIE TR ENSGHM] Th
HRELZEFRLTND (/b F—F@E, 535, HHI 15, Section3) . A Affikg &k
ST DR X —EHEEIL, FR DO D DM KEOHLR, HEHIZRTESND T A
OWEITREEER-TLOTHD 2 &, BEOMIKE L —e 2322 THHTH D
ERELTND (=L —ElE 53 5. #iHI 3. 15 Section 2) .

TRNVX—BIIRIRTAELEOEREHMET DA TH D | AWk & ke TATED)
OHHN THY THENEL D] ZERTZFVF—HOMHERICL > TRIES LD L ED
LN TWND(ZR/LF—4 £ Section 2, Section 4, 5(a), 5(b)).

KIRTT ARG BT D HENR RN =D, TOMiEERETHZ &b, FAE, A8
BN OBFMED B HAME T 2 E D a5 Z L TERY, LL, 74U
DEIEML, B R OGFEERE L W NICEET 2 IO TEFRORBENRFTRETH 5,
BEIEBPNILERL IR L, B R OGEERHE 2 W INZHEET DI OW T ORUE & BUR

EBEITED BTN D,
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N5,

& 2.11-13 B & FEXBEOREICE T D HUE
(1) Republic Act No. 9136, Electric Power Industry Reform Act of 2001, Chapter II: Organization

and Operation of the Electric Power Industry,
Section 24: Distribution Wheeling Charges, Section 25: Retail Rate, Section 26: Distribution
Related Business; Section 29, Supply Sector; and Section 36: Unbundling of Rates and
Functions.

(2) Republic Act No. 9136, Electric Power Industry Reform Act of 2001, Implementing Rules and
Regulations (IRR)

(3) Republic Act No. 9136, Electric Power Industry Reform Act of 2001, Distribution Code

(4) Republic Act No. 9136, Electric Power Industry Reform Act of 2001, The Philippine Grid
Code

(5) Energy Regulatory Commission’s Rules for Setting Distribution Wheeling Rates for Privately
Owned Electricity Distribution Utilities Operating Under Performance Based Regulation, 01
December 2009

(6) Energy Regulatory Commission, Rules for Setting Transmission Wheeling Rates for 2003 to
around 2027 ERC Case no. 2009-xx, 16 September 2009

(7) ERC CASE NO. 2012-109 RC Decision. Dated December 2, 2013. In the matter of the

application for the MAR for CALENDAR YEAR (CY) 2013 and the PIS.
HET - AR EIERE

ERLEE PSS 1T DB L FEERIBEOREICHE T2 | N7 —v  AXR—RREH X
(PBR: performance based regulation) 23 H S5, [AENOHER ] OBH D& 5 E
SORTEIZHTD | EEFEIZ OV TR KFTFAEIA (MAR : Maximum Allowable Revenue)
ZEA L, BEFERIC OV TERAFAMEE (MAP : Maximum Allowable Price) 7% ] &
5, MAR [TBEIZFERT 2 kWh & 72 ) OEE MM AR ET D, £ED MAR (ZBLF
OFEX TREIND,

MARt = [MARt-1 X {1 + CWIt - X}] - Kt - RBRt

BRIFAENA  (MAR)) MARIZIRFNC L0 ED SN HIFICL L5,

BORFFAA-L (MAREL ) | i BURIMI CA&GR S AUEMAR

CWI, BIrE3.0265%
X 7 77 X —  BIE3%
K ATAE DULAS F 721X KR O IE
RBR; fOBHEFE (L L) 25 OfiFILE, HAENGCP (7

# U B RESH) ITIIMOBEFEIIFE LRV,

HFT : ERC
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BB IOV TR KERME (MAP: Maximum Allowable Price) Zif L. ROX &
FEH L CHE SN,

MAPt = [MAPt-1 X {1+ CWIt-X}]+ St - Kt — ITAt

MAP;, 1 I OMAP

MAPt-1 AT OB AR S /- MAP

CWI, HI1£3.0265%

X 7 7 7 & —  BlE3%

St HEIEED N Ty —~ L AL BT 4 T T 7 I B —
K, RITAE DI A% DA 1E

ITA, EOH A B ABLO R

HiFT : ERC

L — b_R— 2R HEE ST (RORB : Return on Rate Base) 1. 2001 FELLFNIZFEERI & DK
EIZY > THERHENZHFATH S,
L— b _—2U 5 HE S (RORB) OFFFEXIILL T LB,

RORB = Rate of Return (ROR) xRate Base XOperating Expense xDepreciation

xTaxes

Rate Base Rate Base &I/ 3EIZHET 2 M EE PEOFHMA (N
EHOEY), T8 K OFE O BUHIEE D & WA EHEI 5] 2 4
ZPERR LT AMAR) . REERE S, foko TS, &
% THOHER; (CWIP : Construction Work Progress) & OVE
BEE « B in OTEED SR D .,

Rate of Return BRI KT DR RBET 0 VU B OEFEINIERIT
12%TH 5,

HiFT : ERC

EEEFEETOLETOEELZGFI L, fFRSNDIEZE (ROR) #F LD, L— F_—
ADFRIZE ENHEHEIL, ERC & EPIRA JEIC L - CTER IH, BREMMEIL 3 FOFEFR
EEICHTM S5, 7 4 U BV TIHIGERITRKHEES 86 B2 L W ED LiL, BITOULE
KT 12%TH 5,

74 VBT, REOSBEEFEE T LEREMOF RN LU EL TR T 5720,
2001 4EIZ/NT p—< 1 _R—=2HESHX (PBR) IZEFE L7=A, TD#HE L— hX— R
FEHFAFEHTX (RORB) O LY EMABTIEARW N E WD #Eimd ket L T\ 5, ERC
L7 4 VOB X =B, FOL— hA_R—2EFEE S XFEE SR (RORB) (2R
REDPRFE T TV D,
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KIRHT A DAk LI A2 45 %35 ERC 1%, B A DS EICB L E- 2 8HETH 5 =
ENEENTND, —FH, TRAF—HILL 0 ZL OhGEREDSME, FSRU H 5\
X FSUPZETe LNG ¥ — I FLOEEZLIFHL TR, BEFDO U X — U ZHEFF LN D
HEFICTFOR MK L~V a2 FEERT D005 T B &E 2 H - T D,

7 4 ) OB O XL — hx— 2R R E AR E S A (RORB) (3,
RIRIT ABLEDFEERHEDOREFNE L TR SN ONE HIERTH D, KR AFEFHIZ
L— hR_R—2 U FE HRFEE X (RORB) FRPIER S DB T, EES VI BRI
HHImD, Th—~ AL T 4 TR 2, BEDRON EEXND Z LITEREND
STErbThbD, Flo, b— b= EEF XA E SR (RORB) (LR /LF—D57H
TS ZTFANLRZ a— VU S CE 0, Ziud, #fF S 3EoE 7
THINFETH Y | FHROFENREZ OB ZELTVINLTH D,

#*2.11-14 RORB ¢ PBRDOA VY v k

L— hR— RS EEF R RT =V AN=REFEH K
(RORB : Rate of Return Base) (PBR : Performance Base Rate)
FIlA A
e Rate Base |% 3 -2 L IZHE/R S 41, X o VAT LDOIFELFRMENKEIRRE L
R GBEICEE STV D D TIR 725 X9 e LTI B VLT,
D LLZ TR LT, BEDOYLREZLEHTE D,
o FHEMNHHEHTHD, o RNIF—<LA ALV T 4T+ R

F—LIZBWT, WV DBHER SN
56 BEFEOHGEDILR OB

KT 5,
ST AT
o A UTTINERITHEINTWDE o NITFp—TLUA BT 4T+ A
B, WEDYER EFEDROLEL X — A0 FTlX. MAR/ MAP D53
HDIZ< W, HHEZER L THBIThbnsDTHE

\ \ . BROUADTFHITHE L\,
o NBRMPEESNTWVDLDT, Hic

RS IMZ R EITL D, o L — bR—USFE T EE K
(RORB) (ZHAFHE M TLIRIC
D=5,

HIAT - AR

1) EECEFZEITIT D RCOA 12 L D4 D HskH A

T AV TRHRARTAFEIIE=EFET IV EARRHEMNTONTNDLOT, BEHFEE
DHA—=T2T 7 AFROBEEFPTOI, RO XD RRWBA S E 725 TN D,

74 VB OEREFFEIZBW T, RIEOR S EER MRS 2013 4F 6 A/ EHig &

¥ F loating Storage Re-gasification Unit or Floating Storage Unit
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A =77 7 & & (RCOA : Retail Competition and Open access) 23 E > 72 Z & Th 5, EPIRA
EORATRNE, ANRBENFEEDEBEFEL E L Tz, £z, MHBIICARAIK 72
T F v A XM, 74 U EVESORBEELET DO TREEEDOS AR S -
oo THRFX—HIX, BEOHENR+5THD I ERPEIRERE N L OBH?E L
T, BRoN7=HmaFoh Tt bBlEFEN, Bohi7 LA Pt Lo TV I o

TWDZ EAEZET T D, RCOA 1T, BERMOEmWEKE AR NRHERZDT T F X A
RHNO L D 7B ANFEREA R 2 HE & L ClE L. o RIEFF OBEFE N, B &h
ThEEE IR ES (RES) & L TEEFHRIIBATHZ L ZRBDOTND,

ERC XD L. 963 DEiF10H 5 KO DESEEA (Contestable market) & 2 W T &R
DHHESNEE (IMWLLEOWE) © 55, 263 IT/NEHHEZK (0 RSC) ZHifkk LT
B, HIENERELTLRNES LA —F T 782 (RCOA) IBMLTW5, BfE
RES O F A &2 ZARASHE L 17, AR OHITRES 1121, 8 L TUVSOLRs (Suppliers of Last Resort)
X 27 EMENTWD, INEBFLA—7 2T 7 A (RCOA) 1%, 74 VB ORdESFE
BT HLWEYRAT L—AU—7 ZHnd 5, Bz, ez L, /NEE
TS (RES) ICHHEA — ¥ — &7 5 L 0 R RMMBEOHH L VR A D AN &
Lo /NG LA —T T 78 A (RCOA) IZEIFHLVWETYRA T L—AT—2 L LT,
F =TT IR AFIED FTRENREND L) RHET o ARKRN IS TV, H=
BT 7 EANT 4 VB TCRARTAFELLESHTONTHWDLDOT, NEgiget—7
7 72 A (RCOA) Dif@DOMMANEE LD,

HIT - AN (ERC & B R
X 2.11-4 RCOA IZRBIIABRET L —LU—F
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HEICEHGTHEEDHND,

A 15 1%, 852 0%, iR eI L
TRNAX—HOEE5T 5 HHEEFR
60

PR OMB D 30512 1 5 B OV
HEBE A = X 78, BHRRE D B

—FT5HDTHD (195,23

%, 25 ).

BB BUEDFEMIZ OV TR,
EPIRA 7£® IRR (Implementation
Rules and Regulation) (Z & 51l
. B OREIC S-S % ERC 2
HOENZT D52 H 5,

2-295




B CT®H D ERCIZEDZ EIZHOWTIEH
FEIZITHLE S Tunin,

RSB K OV NGBS 2% ERC OEHE TR
IZHAHMNE I DITHONT S, A TIE
v,

F—FT ok
RFE=FT k&
ADHA RF7A
v

TR —EHEEL, T AOELERE
(Transmission ) J OV « AL %
(Distribution) FHE~D, HE=H7T 7t

AP LEERICHE L T 2,

INRIZET S A —T T IR
\ZB93 % EPIRA IEDIE#IL, =%/ ¥
—HWEEOHA 1 ITHESh, B=F
TR L TRERICHLE B
RIEHRPH RSN TN D,

TRV —FIBIED Annex 2 1Z1E, A
TTA DT 7 AT DR
ENFEH I LTV A,

TRLF—EIE#ET, EPIRA % & [FlER
=BT VB RAEERT 57200
IRR (Implementation Rules and
Regulation) & 2 WMIEEIRIZOWTH
NI RETH D, BIZITRFFEE
GER, e IOV THLMICT L Z
LR BN B E T2 B ORI E S &
D LD D,

INEICET DS e A =TT
7 AZHOW T, EPIRA E£D
BIRICHESNTEBY, 61T
TRV X—E OEEN OV IRR
(Implementation Rules and
Regulation) (2 &> THii & 4T
W5,

F—Fr T 7R LERT
NERIE BRI OHLRAD
TEJI1HE ¥ (Contestable market)
[T OEE I OD/NTE D MR L,
F—T T I AN EFREIC
LESAZETHD (KOO
FIZREF % ERC O TR HEC
LA, RN E X oo b
HEDZETHD) .

—RBLE

TR —BEEL AT 5
HA RT7A4 & LT FIZOWTHR
LTWa,

(1) EERE

(2) WE DGR L 72 DA

(3) JLIECETAI

(4) H%, EiRB L ORI % Y
(5) BREEfRA

EPIRA (ZIZLLFD XK 5 7207 A
K7L mEENTND,

(1) HEDOKRIG & 70 2 B

Q) EEOENHNEES

(3) TR B 5 2 LD
PRE b - BB DREC L DAY v
k

(4) MEFHT

(5) BREEfRA

(6) MDAV » K

2-296




(7) BEfFOZMICET 5L e =
(8) HiJ7EAL

9) EEHRICEET 2HE
(10) FrERHEHIK, 714774
VEME, JaAYT T 4 —
(11) WHEERE S HBEE T
HE

HAT - AR A R

Q- ANX—EHBREE KRN AEFEE
TRVX—HIEE L | KRR A EEICET 2 EERNRERTH D HARDORIRT A FEEE
4 %5, BAD AFEEESE 51 RTEREORMAZ T HOTH D, HAFEETLT
WZOWTHEL TV,

T) HAA T T OEERIZEET % B

A) T AT BT DHERF - 5T

) HADRLE K O AREER DRRGE

@ RN —HBEL XA DHAEEDRE

TRIVFX—HIEE L XA D 2007 FOHTAFEELZE L THDL & XA DHAFEET
BB LORRTAELZOWFIZOWTHEL TR, BBREWEENHERIND, ¥ A1
DOFEFEEOHEIL, FE, FEHE, XE, REROHE S AT L& EHIAHICHZ5 b
DThDH, BEEFITAOEGEREICESZY T, RRT AR AT LAOBEZEL T
IR, LNG O ALIZRET 2 TR, JREEHE, E5E R OVNRIZHOWTHET %, AL, X
SRIT A DIgE R T HHENITE Eh TRy,

2117 IRILF—EHEE (TRILF—EEE) HETDO-HDRE

T AN —EREORET 2T HICH > THOERE DO AZBE L, BTICHONT
BEITREZLZ2ER L, 2V =X VX—HBZ@EIEICHERFT 5 2 & CHIERBRE O
FIREMRT 22 BAMETH Y, TOREDITITNERBFI L D RKRT AFERE~DORE
RN D Z EMMARRIRIZE NS ZETh D,

TRV R—FEEOUWITICY 72> TE, UTICESL Z & 2t 5,

ETIE, BERTFAX—EOKET V2 A IR T2bDTHDH I L, TRLXF—4

DEHET V= FIFLLTD 3 DZHONWTELET 22 L 2R LTV,

7)) TRIVX R REEO

A ) I 7R TR XA R E A = X D FEBL

) Fg Al BE /R T RV — 3 AT L DS
BETICY T TEX A DI AFELELE ARO T AEEEEZSRT 5, 2 2OFEEES

2-297




BT D237 4 )V OBRBEYGTICERD H D, HAROT AEZEITRAL TEBY
ZOVEITREFIZ O GiETh 5, — . XA ORI AFIEITERH L, TR
DG Y — A & L TEENEIROFA & MADOR G ERAETHE AN 7 4V EIC
RHELILTWA,

MBI 2o TiE, 74V ORRIAFEL, WRAEEDL X221 —F—ThHhoiH=
RNV X—E OMHEIRIZ B L 5 2 ZBEF OB, Bz +0EET52 L,

TRV —EFBEOUGFT L MET DI H 2> T, BETRERFAEA 2 TRITHIR L,
FEOEEFESLMHFES 5 WIEIRBUCOWTIE, ARERINDH=/27rY =7 P CTK
D TEARICHET L, TORROT 4V ORWE T BRE LM, KT ~ETH
}Z)o

# 2.11-16 TR LAX—HBEZEOXETRINEHE

K % | EEosEKE | Atz
B e
W1 BEOS | HAOBERELA | o EEHHEAL,
T & i WA, Z2TOHEBIZD

WTOREIEZRBET L
IS, WO TEFE
RE LBEIZSCT
PERES S,

BRI 2. BOROES

TRLF —EH oW
T2 EITHDH 3D

O P 5 S IE A T
HREND D,

(1) =RLF—24
B DR (5

(2) i 7e =)L ¥
— AR E A T =
PONGES: ]

(3) £t rlREZ e =
VX — AT AD
&

o TRV F— R & R TRENE(Z D
7278 % Ficdid 7¢ T R L — Al B ER IE 0D A
= RLERET D LIZONTEK
THHHA BN 5,

/#EEIJ 3. D:Z\/I/ﬂglh_
HOEIE

TR F—E DY
T2 HITHDH 3O
D B 5 S IE A e
LHRENRD D,

(1) TFRLF—24

TREE DRELR

o BRI 3(b) [ICHHZBMLELVFELLT
24

o (b) “All other measures allowed under
existing laws” (ZfclT T, 7 4 U B DR
SRIT ABAFE~D SN & B A AL 316 )
IRLExBINT D,

2-298




(2) Fcll7a TRV
— AR R E A =
VNS
(3) Rkt ATRE/R = RV
F— U RT b O

o LFal—F—LLTOZRLF—
BOEE L LTUTO XL S it
DY &R D HEZBINT 5,

« RIRH A O & JEBL <0 R Al 26
8 0D J R F 1

CEEREDOT T UF AR, AT
TArarktyax T —OHFEEH
JH]

HARDH AEHEED 25 FIZFHHED
HHAZBHEMT2HEND D,

EPIRA ¥ %, Bl EFEE ICFHEE
O %= BHEFIT T 5,

o mEREKR OHPREREFEEDOSA
Fix, REFED D DT DL
W, A REEMEDOLTE . I EE
JIOEE - JRAREHESE e LoE
FHFIFIZOWNT, TRLF—HITF
AT LARZRGET S 2 Lo
WTORIXEBINT S,

o R ADEIZEET 5 #I7BUK D
SRR D720, =R /¥
—E DR - R T DB E A D Z
EIZHOWTHIRT D,

o RIRHAFEEDHED - DIZ =R )LF
—ENZW I3 DT B D MAEAE T
IZOWTOREHEEBEINT 5,

Bl 213 ERC [ 3Rk ik iE DMER 2 7O [E
ZEARTHY, MBAE (DOF) 1%, X
ZOMFRITEET DA T 4 TR A
G4 oETH D,

KFEES 66 ICEDBND [7 4V
DRIRHT AFZEICEET 5T X TOR
X, ZORBOEDICHIITRETH

2-299




H1ICHONWT, TRALF—HEEICSR
LFt#i3 5,

W

B
Al

Sm

I 4. RERITAD

it

Frgt ] fE7e = R L X
— AT ADOREFED
—BR & LT, ZoHA
X RIRH 2 DEAF D
WS A AIREIC &
Th b,

o KIRA A DEATOWEATIE T, By HE
EEETLHZLENTEDLFEMT 2,

F2H RAWAEEOEEL AL —T a3

Bille. mERkt
7S —

A7, - ARER
xts4—

BRI 8. mERkt
7 Z =/ AR RS
74—

TR — LR IE
EHERT DLWV OB
Je BRI IS S WET

o RIRT A D ERLE, - AKERd S, it
BT 2 FHEL O, BHPHOEBL I
B L7052 LIZOWTC IR E AT
2179,

EPIRA 75, HAT AFELEL X A DT A
FEIX, TN TN ELTMICB W
TUTOREEH NG EHTW5,

o MR ES
KIRIT A DZ2F AFU R OV Bk D
T2DDNNATTA VAT LEZED
LB 2R AR ICEE L T, RO K D
ICHMEICTER L TV A (R v a v
5),

AT TA L AT DDREST %
KIRTT ADEENTRA > B

« KIKA ZAPRIERLE AR A >~ b

« KIRH APARIERIE & A T A

- XA RENE (EGAT) OFEFT
- IPP D F BT

EWVS IO LR L T
5,

o EBDOBIIZ YT > TOREREM D
JEE
FTFEELI & REIZOWTH
Y5, BEIOFE, EEFEFTOL

2-300




D, FRILEN T ENETZIZT T
F X A ZMeH BT D0, JRAIORHR
TEMNE OB X DMV TH L
MIZ EN TV 5 (EPIRA ¥EE5 ),

KIRHT AFIIZB T 5 RV R A
HEDFEMZ R LU FIZOWTEDD Z
Eo
o FITEDLIITHFEHFTERIGT
L
o FEFAOHGE - WA OS5
o FEFITES KK
cEDE I BRGETHELIIH ALY
it
e B R
- ERIZ BN TERNE LienZ &
- BUN~D@AES (R 50
I
A OEEE, FHEOBHEIT

B/
B

45 FHIEDEA)

o Bh4, lifs & FEREBIHE DR E Z MR
92 &, EPIRA {EIT 72 B WMk R E 2 1
B OWTHIRT %, mERER Y
R L ORI 2 e T

X DHERNCDONT, F Al OFHE 7L
DIRTE &N A% ED X D BB T )

DIZOWTHIPRT 5,

e EPIRA £ TiZ. RORB H =3 1E 72 51k
ELTHRY AL TWD, [ARRIC, K
SRAT A D e JEBLk B OV R Bl 26 O )

&FHFIZEBV T RORB &M Lo

D PBRIZOWVWTDOREIRHIMNZ D,

o 5 E N OV E O BL 26510 o0 F G & 7K
FIZOWTOHTEDENM,

o ZARSLE  RARYE, B L OEERE K

2-301




PR EACE D2 VEHERRIC B+ 53
E DB,

HA9. fitkat o7 #

Frgtnl e > 2T %
i 2 Te =g F—
AT LERT DT
WIT, RIRTANY =
—F =D LIR
—3 v MIET, =%x
LR —HEEITB
THNR—=SNDHRE
ThbH,

H AT AR, T ARSI D s

BT AHERH D, OHAD NT w7

WER O AD N —F ¢ v 71T %

HELBZENTWD, ZiUTT=RLF—A

HEIZHEDVWWNDHRETH S,

o HEEIZRET 2 HLE DR OB

o A D= Dl AIZEI T 2 BLE DB

o G OHRHICBIT 2 BLE BN

o N ABLIBITHE S ik, Wi AFEIISA
T D72 DB 2 HEDIBMN

o fAGERM DM, Wi AT 5, =%
X =B ORADTZHD A T = K LI
B9 2 HE DB

o X —3FIIHDWIHAD/NGED 1T
T DR R OYRE DB

HARD I AL TR, BARO RN A e
HIZETHELEENTEY, =R/LF
—HEEIL LV WNLERETH D,

o RIRHAZMMT DanH, BHIZET 5
BUEZIBINL, Zafdin kil L 2aT
NETHD

A1, B=FT
7t A

TRV X — LR
DRI TR, £
E RO 7= i 72
TR — ik ER E
DAH =R L% B
L. miEsnEicx L
BT 5,

o KB, LEa—, FHliZED, 5 =-FHH
FUTEHT DGR FRE DA I =X AT
B a8l EZEBINT 5,

o FHE=FHOHMIZET 2 B Mk sR &
BT A BEABINT 5,

o KB HBRE ~OUEERITEE T D
BT 7 AT A HE R BN
Do

I 14, dEr, EiR
BELOLEITET
% HHE

LAY, FbiATRE
RERNF =V AT
LOWHED B L L
THESNDRET
b5,

o HWAA LT TIZET LIRS, EH, 4
PEICBE LR e BUE A 1B N4 5,
o ZARNAKRDH AFIEEICERY LT
S5NTWDLLTFOBINERGTT 5,
o RMEUTHIFIZIIAL, FHEEMD
BAICHIRZ M5 Z EMTERN
X9 7a, BURFIZx9 5 M,

2-302




o HEEAMNMTOHEHEMOIZODTA
KT A4 — BEEOHREZ EOR
FEDOHE CTHEET D MOV TOMR

EO
o TRIFXF—EHDIHADRED T A
K74

o axfflHAEYE

o AR DT

o AUTF A EH, WFEH A
L—ya VORRICET S, AL
— & OEHEICEET D HUE,

o TA BV ABIOEETFAI 20 {H
T O ORIMUEE T 2R E

A 15, KRA A
DAffikg A T3 = & I

LA RBE R E DO —BR

LT, R AHHE
ICEREFREHET D

JFRNCHE S, 2F
Rizé > Tz~

AL X — i Ex E D

AT = R L DOHESR %

H¥57

o XA DHAFEEIZED LN LHHET,
7 4 U B AFITEE L 2 Ed
RENTA RIA L HEDH &,

BT A HEDT-ODOERERTA R
FALELTUTDOL D tdtad %,

(1) EBEOa A FZKBL, =R)LF—pE
HEDNRE AN — g v afEE
D DB RED Y & — o & fife
"9 5,

Q) EO=RmNF—FHEEL- T 72012,
N DO Y 70 = R VX — Z T
D,

(3) R SNTFEHIT, TRV F—PEE
DEBRE N LESEDD0A 0k
VT4 T G2 b,

(4) =RAX—HEE LR INToFHES
BTG DU ERDZ &

(5) EENRVHEE O L WIS
~OERDOBEEET D L,

(6) fHER CEIAVEZHERT 3 2 BRI E 21T
WEDNREFERTHZ L,

(7) =RAFXF—HBEESLST RV — 2]
L7ZWANICARY 2220 E LN &%
HRTHZ &,

2-303




Bh4 Ak DFRE DHER 2 RO E ZEH% RS &
L T ERCIZ [AENSHBEM G %
HEE LRIRAT A DAk, FEEEHE DRES
EEEDDHZ EITHONTOBEINZ#ET
Do

HIPT B IERL

2-304




3. RE

31HRILTSA Y
311 BARAODEEHARNA T54 VBRI R U FEERTOBERA

Batmanl O/3A 757 A b— b OEHRSEM, #ESME, KRG iR 22 TR
NI XD, EEOFE, BROTDK, FRNES AAROARSKELEHUL TS
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STEP 1 Ti&, 7 4 U BV EDHANA T T A NPT 5 HIEAE DA & 3eFHIHmK
TELTHAS ) HARDMERFEELZ I Lz, STEP 2 TId, Batman 1 ®/L— b OHE
D fERIEIC DV CRHIEA 4T > 72, Batman 1 /b— MAWOHVE, BRI HIE OF BEOHK
PALDFAERTRENEIZ SV T OREZIT T,
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T4 VEUEE BRORRYT AR, T T A4 VRGFHERED I 2 FRITRT,
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Interim Rules and Regulations Gas Business Act (Act No. 51 of March
Governing the Transmission 31, 1954)

Distribution and Supply of Natural Gas Section4. Gas Facilities
(Department of energy circular Subsection 1.  Conformity of technical
No0.2002-08-005) standards etc.

Rule 14 Standards for construction. Article 28 (1) A General Gas Utility
operation and safety shall maintain Gas Facilities to be used
Section 3. Pipeline Design Standard for the General Gas Utility Business to
The design standard for Pipelines shall ensure that they conform to the technical
comply with the requirements of ISO standards established by an Ordin

13623 or other internationally-accepted the Ministry of Economy. Tra
the DOE mav approve. Industry.

HiFT : Interim Rules and Regulations Governing the Transmission Distribution and Supply of Natural
Gas (Department of energy circular No.2002-08-005)
Gas Business Act (Act No.51 of March 31, 1954)

74 UV ECEIZBWT, BRTIERAT AFEITH L LIERIRY, 22T, 740
v U E R IR AT A PE SE B HERERE RS T d 5 DOE (The Philippines' Department of Energy)
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MORIESRB L OIS O BEREED T A TVEMIC BT 2 4k o SR EEMICHE S
nTnsg,

F7-. BAN A2 (JGA; The Japan Gas Association) TiX, ZiLE TOMHIEIRARED
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* 3.1-2 TWREELEDESR

BT : AT A
TLRE R B IER R AR AR T IE, oL 2 MRS (BRI I 1~2 RS 2 MR I3 E

DIEFITHRVHIESY) (CRT 2 FREEZMIEL T Y, BHARIZBIT D EET AKETDO—
DODIEAREL IS TND,

AT : AARY AW, EEAS 2B IRACIER HHE 8 IGA $5-207-01)
3.1-3 A FOEFMEEREERAR
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FROBELEE X, TNENOMERKGE DKL BZro7,
NSCP, ISO, ANSI/ASME % L T JGA it atHadt o i 2 T RIZR T,

7 3.1-3 MHEREHfEE DB

AT : National Standard Code of The Philippines SIXTH EDITION 2010

ISO 13623 (Petroleum and natural gas industries Pipeline transportation systems)
ASME 31.8 (Gas transmission and distribution piping systems)

HARN AWE, @ A EEMHERES (JGA 5-206-13)
HART AWE, BIEH AEE R ER R (JGA $5-207-01),

JGA T AT R GRS D NS M E T A8 IR EM R FHES TIX. T&RD
(CHUERR & & GEAMR) CHRTRESLEEEPRES LTV D, £HBERIL

c_ot HEEICONTHHEIN TS, LyL 2 HiIFES) & MR LIk A EHRE 7
2—% NIRRT,

#* 3.1-4 BEFNAEEMEREHESH (BARATAHE) OFFHEHR

HAT : BARTAHES, ST AEEMEHFHEE (JGA $5-206-13)
HARN A, BIEH A EE R R FHRE(JGA $5-207-01),
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HFT : T. Kobayashi, K. Shimamura, N. Oguchi et al : Seismic Design for Gas Pipelines (2000) (By
Japan Gas Association), 1. Recommended Practice for Earthquake-Resistant Design of Gas
Pipelines (2000)

X 3.1-4 BENVRAEEMRRFEE (AATAHS) ORFHBERET v —

HiFT : Japan Gas Association, Recommended Practice for Design of Gas Transmission Pipelines in
Areas Subject to Liquefaction

X 3.1-5 ®WENAEEBRRIMEREHEH (BATAHSE) ORE7u—

3-6



TGS DAFED TR S AV TV D HUE T, [EE A LM H 2 52 D X 15 %
FEWT 2 51 77 A LV OMPEREVERRN I END & THh D, BITOBAROMERGE
FHIMREHERRF A HMm L TR, HES) L b ONTHRAL AR (253~ 5 T EEMEBE 2 R
THLENZ Lo TV D, IEETEBEERICBS VTR, bouL 2 BRI A WV SE 72
WEW D RREHERICEE S & BIHUE T alEEE & & BICETEMERE A RE Lo m i E 2o M
BEINERED T A 2 A 7O &2 JifR I A EOMERIR 250 L T\ 5,

® Batman 1 /\— MNAVWOHMBEHEY X 7 1CB4 57%E (STEP 2)
T, 74V EVEREAITEOEREINE L., 74V EVEICBIT S REDOR
& T OMEEF, o NS, MERAMRNELFE L, AESRE TR,

118

Eurasian
P Plate

T
Ry epuey

<«

10

i s : o) T
HiFT: Cassaro, M.A. (1991) Lifeline Earthquake Engineering Technical Council on Lifeline
Earthquake Engineering Monograph No. 4, New York

X 3.1-6 Mg & KHRFHk (1589 H£~1990 )

3-7



HiFT : USGS (U.S. Geological Survey) National Earthquake Information Center
PHIVOLCS, Distribution of Active Faults & Treanches in the Philippines (2000)

X 8.1-7 74V EVEOERE L BEOHMBEHE (F)

NSCP 2010 (ZHIEEMR & PR ST 5, MR i KON E OfEIc X 0 Hilikz 2 ol
TEIEN TS, Batman 113 Zone 4 (0.4g) (LB T 5, HUIX 5y & M3 i fe KO E %
TEIZRT,

X 3.1-8 HukX 4y & MR EHRRHEE
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Lk X oilz, AARLERE, MEHEEZHMESELZ LI~/ =F 22— FHRICHLEETH
5 ENHER R CHMEIZ R~ T,

@ Batman 1 BRIV AL RE ARDHT AL T4 VRFEEOEHE (STEP 3)

gk @O, @ OPFEERZME 2 T, Batman 1 (2T RE ARDOH AN, T T4 D
HINEEEL I D A Le, RV IATRICHT->TiE, Bitia 15 s ESCA OMEFH  H
ByY WMEFMREICEL T —2 EPERIC L 2 BRI AIT 72,2018 9H 256 H %
OfEF % DOE, PNOC |27 BT D09 RIATITo 72, BRARHERESORKT%
U FOFEIRT,

X 3.1-9 ESCA Inc. Lt AEFHOE RAH#
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B 3.1-10 DOE. PNOC ~D#4

%%ﬁ@%t%\%Eﬁxﬂ47§4Vﬁ\%%%®%%£F%:ﬂbfﬁﬁﬁ B4 H
fiEL, ZRITHFARLTHOHTADTWAVEHR L TUIWNT RV EOfERICE-T-, /2, H
AR AR K DMEHFHEEHAIT B ARE T A AR EHMERR O HE & ik L CEYR IR
FEM fi##T% T2 OETEIERE 2 MGk L7 L CTHEE S 72 b O TE OMPEL RMEIZ OV TIESE
BRE T CYMAESNTWAD Z EnD, MEMEREEZ A I L XX XEICEERT D E)E T AR
AT TA ANNIAERT AR OFRRHEZ ARMEERE L TEAT H2HENH D & DO RGN H
o7, £Z T, ESCA L WiD b, TR L H I ZetEo= ) THIFEAELED T,
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SA Level 2 & SA Level 3 (% SA Levell (2 H_RHEME Y A7 BNEuiEzon, NOEER
THdH 5D, Batmanl Tid HAKRE L AP BAYEAHAS O - HHELHERE T 5,

Safety Assessment Level (SA Level) 1~3 O E k% FRIZRT,

Sa Level3

>R o & SR
< W 8 BR B

Sa| Level 2

C WSS SER
C ¢ 8 BR o

Sa Levell

CEmROT SR
C oF 8 B o

1 2 3 4

Location Class

T - FAAERIER
[X] 3.1-11 Safety Assessment Level (SA Level) D&EE i
(3 2.4-5 F48)

AT ESCA % L #2272, Batman 1 [Z@EHT 5351 754 v Oz
AT HI-00RMET, FRRaiRET5IE -7,

RE1 LAL2BEBZEERLERFEES 14 VICT5,

HANA T4 oDHREFATIE, BLREMNDETH D, BEHRAEEMERE
HEHE, TRISTT &S ICHRBICHT S 2 REOTRREHE T, —RIAGHE
BTHAHLANIL I HEHEFEICHROMBBEIHTHS LA 2HMEFISHLT. A
AL T4 v DMBEREHERT D LERERLELTVS,

HAEZERIC DLWV T, BRIt CE SR MBORKILBIARIICKLDEHLDNE
EINTWS, INLEZAHEETIEBatman 1 ICHEAT R EELTLNS,
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* 3.1-5 HBEIZK DA T HMEIEE L REHE

HAT . AT A=, @ETAEEmEHRGHES (JGA $5-206-13)
HAT A, @ A EE RN R FHEEHIGA $§-207-01),

RE2 FHEOHFEETAITUTPAOREDSVIVTIZETFESM4 v/ TOME.
Wt EIR RIS DOV TIK, JISEERZ ERRDLEHRZERT 5,

HANA T4 oDHREFTIE, BVREUSABETHY . BITNA TS V2B
MELANILOERAFREINSMIETIE, AR TS UFLYBIMEHEEE
BERLTWETAREG B,

AAREIZHWLTIEK., HFEMBIZOWTIZIERD/ N THEEBEROBIELEEE
AT bZEELTLS,

T) TA A T Ok

TS DR N OB D T A L3 T OHARIT, EEHEBR CERIERE A R L
T % JGA FEHED H AR AR O T O & #5425,
1) EHEOER

TG DRSO N ML OWEHER OARIL, APT EMEIZ < & ~FFAMEA R LV H
AD JIS KU EH A HELE T 5,
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LA ESCA & OW#ORER, U FREZAREECE Y AL &L L

BATMAN 1 Project to be divided into
3 Safety assessment levels governed
by the following criteria:

* Proximity to the active fault;

- Location of pipeline relative to the
density of population;

- Liguefaction potential of the
pipelineroute.

NOTE.

Safety Assessment Level1: APISTANDARD

Safety Assessment Level 2. JAPANESE GAS
PIPELINE CODE / API

Safety Assessment Level 3: JAPANESE GAS
PIPELINE CODE

@ Batman 1 \'— MAVWOTHEEMEH =Y 7 DFFE (STEP 3)

Batman 1 T, HIERAMR, NOEE, MR 2BF2 T4 031 7oME
Ak & B EIR R O SR ML T -, Batman 1 /31 7T A L DOLEMIT K E IR B %
MIET EE 2 BN H1EWTE & #ligeiR bl A D& EIZ L5 ANSI / ASME 7 7 A
nh—arEBFZR L ETEDTT Y ThhEALYE (SA Level) % Batman 1 #ffj/L—
RN & DNZITAR THERS S 4L TV B iR b fa b hieg & 15 WrE & & o T RN RT,

- SA Level 18 mHEGERKIB VXM, WRLERT Y 72356 E 72 <. N DD ik,

- SA Level 2: Batangas i[X3#, Cabuyao miftilsk, #iR{LfEHR=Y 7R H Y . NOEE
YARY =TS : 11

- SA Level 3: Sucat Hlil, #EIRILBIRT Y 7-CIEWIER H 0 . N DR m v ik,
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T« AR R ‘
B 38.1-12 Batmanl =V 7 B3 A A%
(4 2.9-9 Fi8)
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® SALevel 2,3 ([ZHEAT 28 EHMIAR. BLHEBMOAKEELEICOWT (STEP 3)
T) AEHIAR
RA T T A OMEHIRRIZ DN T, Bl UL b LA T o T
ZORER, HRTRA T4 OBERENDOIL, BARATAHS (JGA) OEEY
REE MR FHRE AR LIoM B2 R LT b 726 &l L7,
A AT A e (JGA) OFEEEMRFRFHEEHT, 1 7T A OHERF O KET
MR LER (7)) (ST D EZMERT 27201, 8D FEMROBEREZIT
HMEREOFEOTHEER L TNDIEH, A 7T A4 OFHEMIEICI3HESRE T
»HD,
PUboz s, MExY 7 ROHHE#ITEAT A S (JGA) HAROHE % i H
T %,
A1) BIHWEHEE O Gk KL YE
INA T T AL, RFT R EER N ENEL AR eEN R STV D,
RA T T A CEREFVRRAE LT WEETIL, RETH, MERICAETE & 7o 2 Bl
JAEH (FOFH) 12hblz), BEPORIEICIE, TRo 2 2B30ELE R D,
(a) BLHE AR O 58 e fr
(b) BLHUEEBER OFFA K

Base Material

Deposited metal(DEPO) Heat-affected zone(HAZ)
HIPT - AR IR
B 3.1-13 BHMEFEERHMO~ 7 nARER

(a) BLHbJE VRS 0O 50 R e O

B JER PR O SR I TR DIBE LD b RE WV, Wb D A —/—~ v FHkF)
VBETHDHD, UFOMERBLOEREZT D,

(1) ¥ TiERBRIC & 2 HERd

S TREETIR. TEEEAME, ABVEBEOIE

- BEARGABRIC K D MRS (F1oRAER, T RUERSE)

(i) PR EEERBRIC X DR

(iii ) LR T2 s E 250 < BihAg

—fil& LT, e AR MR 5 b SIREBIRN A2 TOFEIZRT,

FIORFRER I, WAL E A E SR (DEPO) TR L 722 & BI9RIER S AR
Bk I/ NG [IRIREEE T HIIE, Bk LR D,
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HFT - PR
X 3.1-14 #BE5|RREERER

(b) BlHE B OFFA X M
RA T T A AT S5 FEMERZA (NDI : Nondestructive inspection) (%, 4+
Bldr, BOBE AR, BERREGRBRIH 25,
TR R B A BUE U T2 IR A NDD O JEHE 2 13, HAUEYEL LT API 1104 &
HRRF OB Z BE LI A ARD JISZ 3104 E3d 5,
AARTEEMAE L 2> TWD, SMBURA, FUfEEmRERIZ OV T, HRERED
A (APD & HAROMRERE (JIS) OEZREIZTLT,

#3.1°6 FEWIEMRE BHHKOLE

InZi;zZt;:Qal Japanese standard
(Visualv:ll:esting) APT1104 JIS B 8265
(Radiograg?;c Testing) API1104 JIS Z 3104
(UItrasonL:;rTesting) API1104 JIS Z 3060

VT and RT are 100% inspection in Japan and API.
UT is sampling (5~10%) inspection in Japan.

HIAT « AR
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(i) sl
MEBNAHTREY OmS, 72—y PO LIRS | BEWEFZHEET 5,
API #itgk & JIS A& DL 2 TR ITRT,

* 3.1-7 ANBIRE BERABAKOLLE

Standard International standard Japanese standard
Type API1104 JIS B 8265
weld top
H
~ \—*— T=12mm : H=1.5mm
r_ﬁ ) WPS 12<T=25 : H=2.5mm
undercutting d§04mm
7 | 04<d=08:L=50m WPS
[ and L=<1/6 weld length
high—low
M _° T=8.0mm : e=2.0mm
I N < = =
Ny e=3.0mm 8<T<50mm : e<3.5mm

WPS:Welding Procedure Specification.

T : Wall Thickness
AT« AR

(i) FRg A

XART 4V DTSR Tl SN EB A BEX T, ZOEBICE D T OHE

LOKE SZ2HET D,

IR, BTiAAARE (IP), @AaRE (IFD), %3yd (BH) ZE2RdH 55,

ETORMOHEREUET API Bk L 0 & JIS #iks (3HELLE) AL (F£ES

R,

HATIE, mfﬁxz\4’774 Y OMERF ORI, #0 K UERGE KT 2
B E R T D720 FJIJi U7z K OIS ERE MR B 2 1T O S H%EOD%F@FO\@“

%L% FLTWD, ZOFEFEOT AL, RIMIEEZ 0] 5 B E R 71512

%2 CJISZ 3104 ﬁé3%ML%A%kﬁém@&E®%%mi@%ﬂf%é

HLOTH D, lﬁ%@f%ilﬁléﬁi&ﬂ{a@ﬁmi/ﬁ% JISZ 3104 @ 3 A& ERT 5

722, BARTIIHINAEEAEAL CTEWEELE Z2HE L TOL2HEAL H 5,

KJIS HAg 2N 8FELL L L 72 > TV DB >
AR L7z, BART AHE (JGA) O EHEE R, /\4774’ > DI ER
DRE, #OIRLER (JBF) ([T 2ME 2R T 272D, #HEDOEMRORER
%ﬁb\%@ﬁ#@ﬁa@fﬁ% #TLTWD,
DHFROT AL, JISZ 3104 128175 3L FOBMERECHRIETE D HDTH
%)712;’) 2. SEUEERSTVS,
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# 3.1-8 API ¥itk & JIS Bk IZ 61T D RFr A ¥R A D Lk

Standard International standard Japanese standard
Flaw Type API1104 JIS Z 3104 3"class

i
T
.

HIFT A HIERL

BARRY 72 CHEFUERED APL & JIS SBUET 2 FRIREE FIc oW\ THERT 5,
& THDOXHT 1 /VL% APIHIE & JIS Hits THIET 5,
® APLHUKIZ, X7 4 V22K GREERN) THE L, BH&IcR2 5,
® JIS BKKIL, FRMENIL 4 BUTAGHE, ML 1B 2 8. 3 CTAK. BREaHE
TAREK 725,

API1104:Acceptable , JIS Z 3104:Unacceptable (A,C)

Field of vision: API11104 300 mm , JIS Z 3104 10 mm X 10 mm

T« FAEFER,. FEITARHRERRBRIEE (B AMERERS) L0 Pk
B 3.1-15 .API #i#& & JIS B ¥E (F)

[API #ifg]
API B TlZ, X7 4L (EE :300mm) 2EZREEE & LT+ 5,
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&Jd (BH) OEAE. FREHE L THET S,

< 300 mm

HiFT : API1104 : Figl9 (T<12.7mm)] X Y #kk
X 3.1-16 X #£ 7 1 /L b D EHYE

4
v

[JIS Hikk]
JIS i T, M ORI L » THREBRRE 228 % L CHIT 5,
Fo. BETOFXIZONWTE I (Fo—r—/L), H2H RITALREE), §31E
(Bl), FA4FE (X T AT BIAR) OAFERINICKSS LT, FAOKRE S Z2HME Lk
BRAOIEFEIC 1, 28, 3. 4 IO BT 5,
EB1FNOE 4FEOF XL, KO [NISZ3104EE4ERS H1HEEOFELIEOXTO
SR BXRRCEREMST THET D, FAAHL, FAOREIITLY R
O FZIE 0.5 mEEZ 1.0l FOSHAIE 1 A 1.0maE 2 2.0mll X2 88705,
E2FOX AL, BREAMELED MNISZ3104 £ 4% 6 F2HEOEXFTONE] 12
Xo. nHET5,
BIFOXF XL, &2 T4HERD,
AARN A2 (JGA) (28T 5 @EA 2 EE OIEERAEET, 1 (BRI E S ik
SRS EY) . 28, 3HEMRERKICRY . AFIIARERKITR D,
Bl Z 12, WE 12 mOE L. RBREREIL 10mx10m T, 5 1 L OE 4 O F XL 12
SLLTF, B2OXF XIES 6mbl T, OEAICAKERD,

#38.1-9 JISZ3104 : YHEE%E
Annex 4 Table 5 Subclassification of flaws of type 1 and type 4

Unit: mm
Subclassifi- Test field of vigion
cation
10 = 10 10 = 20 10 = 30
Thickness of base metal
10 or under Ower 10, Over 25, COver B0, Over 100
up to and up to and up to and
incl, 25 incl. 50 imel, 100
Class 1 1 2 4 5 ]
Class 2 3 [ 12 15 18
Class 3 5] 12 24 30 36
R —
Class 4 Where the score of flaw is larger than that of class 3 |
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#3.1-9 JISZ 3104 : HEE%E ()
Annex 4 Table 8 Subclassification of flaws of type 2

Unit: mm
Subeclassification Thickness of base metal
12 or under Over 12 and under 458 48 or aver
Class 1 & or under 1/4 or less of the thickness 12 ar under
of the base metal
Class 2 4 or under 1/3 ar less of the thickness 16 or under
of the base metal
Class 3 6 or under 1/2 or less of the thickness 24 or under
of the base metal
e e ——— e
Class 4 Where the flaw length is larger than that of class 3

AT - AARMS S, AT A HS
(ifi ) BLHIPATEES D% HE
i. SR
i = YL ek L7z R, APT IR 236§ %,
i R
B = YL ek Lok R, M= Y 77 ROt i o g2, @mEIC Ay
ANA T T A DRV JIS B Z M T2, £nlisto= Y 7 Tid API
Bk 29 %,

UL EORER, BIHAEBSR O SR ILHEL TRITRT,
7 3.1-10 BSOS ELE

Safety Assessment
Level 1 Level 2 Level 3
VT API1104 API1104 API1104
RT API1104 JIS Z 3104 JIS Z 3104

AT - AR

(iv) HAROERT A A HFHEH ORFFLHAR
HARDERTH H A FHEF 1T, HERFOM Y K UATEICKT 2 22 EMERIZIZ IS Z 3104 2
WU EDOWERRNPLE LV EZZ TS, TD7, HAROHESTH A AFEEFIL, HiE
HERDOGHIEREIT 3L ETH LM, EBRIZIT 1 EU EOMWEEZBEL LTS,
VUL EOSE &7 9 72O BARTIE, MEIZHF L BENREE A EAL T D,
ToOEEIX, BHIEEE For N (N 2m) CTO HBRREHGE TR CTH 5,
HE O A RL—L EiEE~y REty R L, FhED D O R 2 Fi LT
Al
AARENTO BEVEEE A A Lo OEE R THE CORBEMEIL. 1 7 1 LA
2. 98~99% ZHELR L T B,
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(BRHIRER) (k> kW)
X 3.1-17 B Eh¥AEEM TR
AT« AR R
(2) 11 TS5 4 VEBDOERK

AARTIE, METANSNAL T T4 OFEBIHETH L, ZHUIAARTIE NESET AL
TIA L OIWBITFFAE L) EOBEO T, it OHEFFEHEN £ THEEL L > TV
HZElEkBAbDEEZBND,

AT, FIKE, FERIN TIHAE LSO FHFHR L O OFSHEE 72 & DT
FERZER L ORT, FRICAEK, EERMNZ2 DN ERIZBIT D H AR, T T4 O
HER AT, KE, RN TIE. S 7T A SEEREWSTE TR L S0, sEEO S
FHIU A NE IAER GEINEICB T 2 T AN, T 740 v oFESE) 1ZFET

#3.1-11 EERARAY AN, T5 4 VEBRIERE DOH]
Hitds SE & AR | L
United States 1,984,321 km; | 2013 The World Factbook, CIA
EGIG* Members | 135,211 km 2010 8th EGIG-Report
Japan 4,344 km 2010 | Japan Gas Association
Note *: EGIG (ZPFEKM %L A A S AT ARECIE T 15+ 5 72 DK
Wi AEAEVELD

O REWZR T DRBHAANRA TF A4 VEHDOBE  (Source by DOT Report)

KENCIE 198 77 km DL EOBEFADKIRHT AL TT A MRS TN D, ZbH o
50%LA IR 2 B 50 L. BRI LT\ D,

KEBIEENA T T A RIS T 4 ZADOFERNT LD L. 1995 4225 2004 DT
Wi SN TR_RTOMR AL T U HED S b REHREGIC L D S DK 60 %% LT,
MR AR 2 R R T,
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HiFT @ http://www.aga.org/Kc/aboutnaturalgas/consumerinfo/Pages/CausesofNGPipelineAccidents.aspx

3.1-18 1995 £E~2004 DA T A4 VEBHIREK

KEREFLEmE A 7T A - AEWME L AR (PHMSA (Pipeline & Hazardous Materials
Safety Administration) US.DOT) 2L D &, 1993 4FEn 5 2012 2D BH K F D L7 B A
EEIBIE, bR ERERAN AL T T A CEM 1519 MRSk L, MR VAR B O K 250
1¢(27%)\ AR 179 1 (19%) . SR 1711 (18%) . HARSKEEIC X 54815 78 14 (8.5%)
Thotz, MEOBEICL HIEIT 331 (35%) THAREICLZHEICEELTWS,

I, EARFER LT, BOEOCARRE LT LT A AERYE, 2% USD 50,000 L DS
. BARCHHERIE L O 585 Th 5, JRIRBIFHIEE LR Z RN & RFITRT,

All Reported Incident Cause Breakdown
Mational, Gas Transmission Onshore, 1993-2012

) [l CORROSION
16.3% [l EXCAVATION DAMAGE
[[] INCORRECT OPERATION
[ MAT'L/WELD/EQUIP FAILURE
[l NATURAL FORCE DAMAGE
26.1% [l OTHER OUTSIDE FORCE DAMAGE
[[] ALL OTHER CAUSES

2.6%

Source: PHMSA Significant Incidents Files, Nov 1, 2013

B 3.1-19 BERT AL 7T 42 (L) ORRBIESFEELR
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http://www.aga.org/Kc/aboutnaturalgas/consumerinfo/Pages/CausesofNGPipelineAccidents.aspx

#3.1-12 EERAT AL TT4 v (Felh) OFRRBIFELEAERR

A T
&
HIER GG £ 109 9.0%
PR £ 62 5.1%
/NEE 171 14.1%
M B DR VRS X D45 24 1.9%
BEEHIC K DG 147 12.1%
Z DD 8 0.6%
/NEE 179 14.7
3 R
ST ERE I A 2 0.1%
JE 77483t 1 0.0%
AT B R 1 0.0%
i ARE L EZE 7 0.5%
FEEAR ] 20 1.6%
31 2.5%
Mk - Tz
RN B g, R 7 3o TR 21 1.7 %
s e 10 0.8 %
BB 7 v o B 14 1.1%
B A 19 1.5%
S S — 17 1.4 %
Zex AHiREE 25 2.0%
I A AV 6 0.5%
o, MEF, MR 19 1.5%
SRR AR R, iR AR R 38 31%
Ro7 e a7y —FRE 3 0.2 %
U HHEA R 20 1.6%
R U R R 6 0.5%
NN [ NS 2 0.1%
AR AN B 4 0.3%
Z D 46 3.8%
/R 250 20.6 %
EE/NETES
MR AR 33 2.7%
TR 17 0.6%
H 7 2.1%
IR 4 0.0%
e 3, 0.3%
fth 55K 77 1 0.0%
HERA O BN 10 0.3%
/NG 78 0.0%
DS AR 45 3.7%
Z DAt 168 13.8%
&t 922 76.1%

HiPT @ http://primis.phmsa.dot.gov/comm/reports/safety /AllPSIDet_1993_2012_US.html?nocache=7945#_ngtranson

@ ERINIZBITDHTANAL T T4 EHOBE (Source : 8th EGIG-report 1970-2010)
EGIG (European Gas Pipeline Incident Data Group) [ZPEERIN D 1970 HE036 D H A /84

TA VRO T — WL T DB T, BN FEE T A4t 15 #0672 5,

EGIG A > /3—?D 15 4 ZLA T D@ Y ,
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Bord Gais (Ireland)
DGC (Denmark)
ENAGAS, S.A. (Spain)
Fluxys (Belgium
Gasum (Finland)
GRT Gaz (France)
National Grid (UK)
NET4GAS (Gzech Republic)
N.V. Nederlandse Gasunie (The Netherlands)
OMV Gas GmbH (Austria)
Open Grid Europe (Germany)
Ren Gasodutos S.A. (Portugal)
Snam Rete Gas (Italy)
Swedegas A.B. (Sweden)
SWISSGAS (Switzerland)
EGIG (28T /31 7T A U IER (T 2010 ££1Z 135,211km (23 &5, EGIG D FiT —
ZaPE U TLUTIC AT, x5 & L T2 OlEkE EOSE > ERH s Th 2,

YV V V V V V VYV VY YV VY VY YV VY

R AEBEEE 1219704500 5 20104F £ T 41 R 0431249 {4, %#J 0.3514:,1000km -
ETHhD, 5 M OFRFRAEME I TE 2 BAEEICH Y . 2010 4200 5 G5 A FE Y
HER1E 0.16 1 /1000km -4 Ch -7, EGIG HizHiER % FTHITTT,

# 3.1-13 FREHE

Primary failure
Period Interval ) "':'mher o Total systom frequ::vncv per
incidents [-] | exposure [km-yr] 1000 kmeyr

1070 - 2007 | 7" report 38 years 1173 3.15.10¢ 0.372
1070 - 2010 [ 8" report 41 years 1249 3.55.10° 0.351
1971 - 2010 40 years 1222 3.52.10° 0.347
1981 - 2010 30 years 860 3.01.10° 0.286
1991 - 2010 20 years 450 2.25.10° 0.204
2001 - 2010 10 years 207 1.24.10° 0.167
2006 - 2010 5 years 106 0.654.10° 0.162

HAT : 8th EGIG-report 1970-2010, Tablel

JFRIRBIE S OEIA 2 TRIORT, FROBEHBEDOZWIEIZ, 1L OBEICLDF
i 48%., HH I A MEIARR 16%. A 16%. HAZIL T 7%, {HE DI 4% Th - 7=,
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#* 3.1-14 JFRERBIFEHKOEIS

Cause Distribution
[%:]
External intarferance 43.4
Construction defect / Matenial failure 16.7
Carrosion 16.1
Ground moverment 7.4
Hot-tap made by error 4.8
Other and unknown 6.6

HiFT . 8th EGIG-report 1970-2010, Table2

JRIR B AR O R E Z TN R, JRRBIFESEGEERIE, I~ TOJRRA TR A
2D, BHE L TR, FEL BB MG, MEHI L TR 20 RGE L o h T& 7
bEEZBND,

= External interference = Hot tap made by error
o Corrosion =Ground movement
= Construction defect/ Material failure = QOther and unknown

o
2}

s

[/

h

Failure frequency per 1000 km-yr
o [=]
= o

[=|
\d
=]
o
1]
o
o
=
a
[ul
o
=]
o
m
=]

20071s
2008{s
2000
20101k o

HFT : 8th EGIG-report 1970-2010
X 3.1-20 REBIEHREROEE

@ FEilEH
Z 2T, IEOFESFER] L LT, 1994 4F Northridge #1522 L 2 FH#Hr & 2010 FFlck &
Te AR 72 kT & ERIZ X D San Bruno O E AR5,

7)) HFEFEAF 1 1994 4 Northridge H13E (M6.8)

Source: T.D. O'Rourke, M.C. Palmer: Earthquake performance of gas transmission pipelines
http://cidbimena.desastres.hn/docum/crid/Diciembre2004 /pdf/eng/doc7491/doc7491-contenido.pdf#sear
ch="1994+Northridge+gas+pipeline+diamiter+26in’'

O

CBERE cOKE =R oY

- HHEF . B3 © The Southern California Gas Company
< A - ORI X D MR E), RO AL

AT T A R ()
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X 3.1-21 gFE~ v 7 DOH)

Installation | Line | Nominal Diameter | Wall Thickness | Operated Pressure
Date No. (in) (in) (MPa)
1925 1001 12 0.22 1.7
1941 104 10 0.203 1.4
1931 85 26 0.25 2.2
Fillmore Lin

Source ZZ[X: T.D. O’Rourke, M.C. Palmer: Earthquake performance of gas transmission pipelines
#X: The Shake Out Scenario, USGS Open File Report 2008-1150

B 3.1-22 #HREWRIL

A) S 2

2010 4 San Bruno California, Gas Pipeline Explosion and Fire

Source: http://www.ntsb.gov/doclib/reports/2011/PAR1101.pdf, Pipeline Accident Report, Pacific Gas and

Electric Company Natural Gas Transmission Pipeline Rupture and Fire, San Bruno, California, September 9,
2010, National Transportation Safety Board

R

CHERE OKE T =T M
- ¥, BEF : the Pacific Gas and Electric Company
- FHJRR (1) BERFERO AN EREE ()R R S B
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http://www.ntsb.gov/doclib/reports/2011/PAR1101.pdf

s NA T T A MEE 1956 HEEEER API 5L X42

- RIS © RERAT A

« XA 7F A > : Linel132 -51i5  30in. X % J& 0.375-in.
- PR REES] K 2.76MPa

- BRI K 2.59MPa

HiFT : http://www.ntsb.gov/doclib/reports/2011/PAR1101.pdf
B 3.1-23 FREFIRG

3.1-24 AT L HREFATRER
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LhcbE< . o, RO LNIAET HLIPATICES 2 & 21315, 2 212i%, WHE
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EOICEHLTWS ZLIFHEETHD, BHFEONSbr—/UE, HROZLTIEIHLR, £
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LCLEORESNARRERD L) R TREEELRIT L ENPMNETHDL, AT T7A
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FEEETIE, 2D DEEROBEFOREFHEATETEH T, 4% Batmanl OHFGHAG E
T, BlHEAED D VNERDH D,
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BHNC E > CERIEHT AL TT A4 UNBH L2 . BT THENMToRD5E81E, £
NENOIREIZE DY TRERGERE LT 5, £, HEOERN TIN5 ET
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NETHD,
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HAINNA T T A4 AFPRES LM TREEEETNHRIC LV EDZREIC, Stk
KM EMERL, BWEH., SRECLVEFOFEOHREZITHONELH S,
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32 LNG ZIFTANEZ—=FI
3.2.1 Batangas [Z#(1% LNG 2T AhEihixsd

IV B FEC I Batangas =U 7 A E S FORIIRT EIIZ 6 2D LNG 1 AFUEHIEE R
DFFHEIH 3D, Batangas =V 7 Tl San Gabriel & Tabangao (ZFFESIL TS 2 D39 D, WNT
b ke ENING 320 Aduasdii Tzl i BICBER 95 FSRU TRIBESI TV D, 2095 KA
|Z Batman1 (24532 LNG | Tabangao 2>b& HifitE T %, {HL | Batmanl /XA 77 A%, 4 —
TrTIRAEL KR A MAa LI R3EE, FTE ORE A 245 T Batmanl 2L CRREZRICHE
CELILaRMHRLT D, /o, IRIKITIEE 4 TVRVA3, Batmanl DFT A #H &725 TH A
PNOC H &3, LNG Z I A& A 327 — AR O SE LT,

B 3.2-1 LNG ZiJ ANF—IF 1 ERH

Tabangao @ FSRU O AEBHAGIREHIZ-DU N Tid, Batmanl O/ 317" T A L858 & [FIIRFIZA FSRU
NSO RIRITAMFE T, FEBLATREE S 2 Db,

Batangas =V 7 O PRI OEFI/2HHEIZH 95 PNOC-ESB @+ #1iZ, FFk, LNG 5} Atk
HIZEZ T 52 L% 25015 (PNOC-ESB @ HH#iE -7 —R) , 72721, 20 PNOC-ESB @ 1}
%, KT 15.2ha £DHH D 4ha IE, PETRON [Z 2020 L TOHKTEL QD20 FH,
11.2ha @ 1 #1153, PNOC-ESB LU CIE T 5 L& A 7a %, PNOC-ESB DFAE &0 Dk
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TRIZ 11-14m D728 | LNG HEAR O FITIE, X 722003, 40mD A Tl KEEAS 20m - fife

TEDHZD, LNG ZF ANFEHLE L TORE ML 11.2ha O EHOHIKIZBRHIZATRETH S, 72721,
ZO 11.2ha [IZOWTHIE, EEIRHI ARV L S T OB EG-CMF B R LD B S L CGEM

INTHEY, HHICZNDEZBIRL T LNG 2T ANVEHUCEE 3228135 5 Tldun, LinL7

DO CREROTFE, ZEMAE O R D, Y HIZ FSRU O HH 5D RIRTAZ T ANLFEHLEL T

DIEMZETT 2811355,

AT - FHERIER
3.2-4 FSRU OAEE
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AT« AR ER
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3-33



3.2.2 ZiIF ANEHOEARFEE (B2 L, ¥ E3tiE)

Batman1 D5 B A H 7o R AARFHENZ B> TLNG 3 (F ANLZ—3IF L OGO
GLOD\’CTﬁﬁﬂLTé LNG HOH &I, Zlinﬂﬁ XL Middle-upper O FF B4R L
Malampaya OFGYEIZ DR R EMZ T2bDET D,

3% 3.2-1 LNG ZIFANZ 7B EEDORHRL ARG B

HAT « FRAIHER

(1) LNG BOHRWEBOHEE

B b E 3BT S BIE LNG K I BIRONL BT, U AR kO S BV | LNG F =
— U COVATFHIEIZ L > TIRD DT L7025, 2T, & &, X ABEN A2 GhET—H
MOOFH)EHED 15 BorET 5, FSRU TR T, BTREE ) OHIR) OIS RE MR T 52
LIZTERW,

LNG fftiE, 125,000m3~153,000m3 F&EDK &N KA Tho7i3, TH, KL DHE A
2007 4E1Z Q-Flex (216,000m3)73, 2008 4EiZi% Q-Max (266,000m3)23 gk Sz, 52 A
LNG % Q-Max £THETHIET, LNG i AFE OB DA DM WA ABNLIZHE D D
ZERWREE D, Fo, AMRETTO LNG HEHME AT AR RS Q-Max ZZ AD 2D Jkik%
BILARWZ L5, 2011 R R TR KRB ZBDOLL F DR — L ObDEFRE T D, W, Q-Max
FEOHBIZIL, B@E YA XD LNG fitb 5 R TH D,

LNG 7 %::266,000kl (Q-Max) . 153,000k1 Gt & ¥4 %)
3.2.3 7 —RHE
A FIORFTCIL BATMAN] (AR DFE 2L Camangao-Malampaya 77 A H A V8 10D A7 A TS B

Iz Ex ., O EXIFEHO BN TH ARG T2 — A, QB W CEE EXEBR AL, &
TR bk E U2 A —AD 2 A — ATk A Efid 5,
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i
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EMEAREN 372 Tt D L X (2033 FRFA) DOFEEIZIROED
372 7 t/H+0.46t /m3+365 H/4EX15 H=33.2 7 ki

FHEZZZOWTE, 74 VB ORBEN ST L CUEEA LW EEZ D,

LNG A I F#E R OB S . KA A2 E LT, 26.6 7 k1 @ LNG fiVEEA & L 5, LNG )
EHRAEON, EEICHEITAIHEZ LNG #1348 26.3 H k1l ThHhH %, MHE ING BpsEiL. DA
LB,

33.2 Bkl +26.3 J7kl =59.5 5kl

18 Wkl ¥ 7%#BELT, ¥ 7T v RERE (ING R TEHOLDIEHTERVWER) &
T HE, FUUMBREIIUTOLIIC4HE RS,

59.7 J5 k1-+ (18 5 X0.97) =3.41

FIRRICRAED X o 7 WEISIR IR T Y L2 b,
F72. 2043 HF TORMMEAERIX. 154 TEREABEHEEEL CTEH LT,

# 3.2-2 MERF I (EERBEEZRAVDES)

[7r—=2] FIEiCBWCTELEREZRAL, &P T LRI 57 —X
7 3.2-1 OFBESHLFIVAITBWC, S ELZE BT, GV A2 TE 2 DL, FSRU

DA KRR &% 5.0MTPA SR E LS4 2030 FEEEETIL FSRU THIST 5LV E 2 it
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% 3.2-3 MERZU B (FSRU DR FEREICBITT 57 —2R)

K — A OMERPE L

[7—=1]
B2 = NG 2 AFEHUODEER(R 2B A IREI T, HIRREEIZIL, BEHE, RET, THE, #k
BrEG I TND,

# 3.2-4 [E L NG Z AEMOEMMEREEEH

LEENELNiNE T N 200~600 75 k> /4
TEHALR 22 1000~1100 FJ/LNG-ton

[r—= 2]
FSRU D IE AR 2 & R FNRT,

# 3.2-5 FSRU OEEEFE-LE

)i NET 500 J5 k> /4R
LRy 1100 F9/LNG-ton
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B2 52 AJEH D JE% TR A IRFITRT

£ 3.2-6 BEZFAREMORERTE

Generic Schedule 1st year 2nd year 3rd year 4th year 5th year

Geo Technical Surveys

FEED

Bidding & Clarrification Process

EPC Execution

Precommissioning,
Commissioning & Start-up

B AR O TR 2 RKITRT,
*® 3.2-7 HEZRAZMOBRRIE

Generic FSRU Schedule 1st year 2nd year 3rd year 4th year

Geo Technical Surveys

FEED

FSRU Bidding & Clarrification Process

EPC Execution

Precommissioning,
Commissioning & Start-up
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