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ARETIIART —F X=X 0 U7 E BN KRB D 74— e U7 14 (FIS : Feasibility
Study) SE i B LRI BT 2 X & SIZOWTHEY £ 27,

6.1  ZqUEVIZHFZINKATASIFDOTK

KARKBEBIIREOFAEMEZ 2 LX — (RE: 611 BAEAEIRILY—

EnfiEoo =

Renewable Energy) T, @7 &5 i K T (3% 6.1-1) REALES (W)
bV, A%LZEOEMPIIGF IS, /IKIFEER | BAEAMEER LS~ | EiEak
PR YEEK (MHPDOC : Mini-Hydro Electric Power X 71 3,367.07

. . Hh 2l 2,027.06
Development Operating Contract) F TiH#A TWDHH D i o 2350
$67mY=2 FOARTHL (F6.1-2) . IS Fv A 20.93
ZDHH, FHAEWRETRLF—E (RA No. 9513) (2 A Bt 5.16
% & O Villasiga MHP 0 2T, fitt (% 1H%E 1991 4F/)s Gl 5&1?;-?1%

K F1FEERIE (RAN0.7156) LA HDTH D,

£6.1-2 IMNKATOCHFOBRRK

VA= ES/ RRHE AR (MW) Y% FHEACRRPE
. Brgy, Solong, San Miguel,
Solong River MHP 2.3 Catanduanes
i . . RA No. 71
Hitoma 1 MHP Sunwest Water & 15 Brgy, Obi, Caramoran, 0. 7156
Hitoma 2 MHP Electric Co., Inc. 157 Catanduanes
Villasiga MHP 8.0 Bugasong, Antique RA No. 9513
Sipangpang Falls MHP LGU of Cantilan 1.0 Cantilan, Surigao del Sur
- RA No. 7156
Panoon Falls MHP GerPhil Renewable 0.11 Impasugong, Bukidnon
Energy, Inc.

1 : RANo. 7156 : An Act granting incentives to mini-hydro electric power developers and for other purposes  (1991)
RANo. 7156  From those (incentive policy for mini-hydropower) was applied, following 4 projects were changed to RA No. 9513.
(IR BEOEERE) EHOY R 2/ FMLLUTO 4507 0= )% RANo. 9513 IZAH L7z,
Solong River MHP, Hitomal, Hitona2, Villasige HEPs
RA No. 9513 : An Act promoting the development, utilization and commercialization of Renewable Energy, Resources and for other
purposes  (2008)
Hi# : DOERE KL L Y 1AL
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6.2

BEARIRILY—EZQOMNKARETOCIIIDRERICEZZ10 190

HARGE= 2L —1E (RA N0.9513) /WK EOREIZHE 2 D4 237 MIREL
VI CE EAIRS B BUHI S (FIT @ Feed-in-Tariff) (2L b0 EMBIIA BT 471285

HOD2 OB 5,

(1) [EE i+ S ERFE (FIT: Feed-in-tariff)

o FIT [Z/INKIIFEENDDEE VAT L~OEHEHZ SO T, BRI LICRE
S>TEEMETE N T3 5D TH S,

o [EZFHAFHRE=/LX—)F (NREB : National Renewable Energy Board) Tid/NK/158%E
(MAVIAZ AL A7) T 20 4:[H]C 5.5 PAP/KWh TOEWWERY AEE S TEY (2012

F1HRERD |

A% 3T 250 MW DR Z BEEE LTS,

o 74 U VEDFIT OEMEIIX6.2-1 1265 X 910, BWEY ik, B L &I EER
R IR K IR E STV 5,
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27> (upgraded,
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S00KW)
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*

F5F (25m)

AT AT F (~500kW,

<10MW)

SV (new,~2MW,<5MW)

L AT 47 F (<500kw)

¥ J5UX
& EE (>2mw)

AV TATF (~10MW,<20MW)

# FAY (500kW-5MW)

® TRV

0

5

10 15

T 0 HARIZ2011E11A BIFE, SEMISHIEEE - TVhZzuy,

Higt : Institute for Applied Ecology (2011)
and to the electricity market RES Integration” 4% [E&EH X v 1ERL

6.2-1

20

INKARBDI=HD FIT BEAME

30

35
£/

“Integration of electricity from renewable to the electricity grid
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74V EVEIZBWTIE FIT L RFICHART R VX —&ELYE (RPS : Renewable
Energy Portfolio) & A SN TW\5, 201143 A 8 HIZHITSNIZRPS D/L—L (FZ

T RE2MR) ITLD L,

MENFED 9 BEE 1%T D, 51% 10 27> T RE <

LTV bDELTNS GEIEKXOETE) , TOSKME U TEROEINTRME &

K L TR IR B 720, S HIZT_XTOD RPS ~DOxfIis%

BT DB ESE

BREIIZ D= RX N —R— 7+ VA OH T, BH 1%H L <X DOE OEDHT-FTRE

ZHLL T RER LY, | EHESRTWD,

(2) BBAotT47

RA N0.9513 DB A T 4 7 %3 6.2-1 1T 7,

£62-1 BEEIRILX—ZEIBIEEE|LT4T
MEA 2T 47 7%

D) RABURER BB 6> 7 R O ABLASSEIR S5

(Income Tax Holiday)
2) SRR FE~ BRI LV 3T OMBEIIL, IROERE 7 FORIGE ) HIERR S

(Net Operating Loss Carryover) o, (FEBAERNOHERESND)
3) EWNRZEOHR - »—EA~0D

BiZEIERR (Tax credit)

4) {EABL TEMOENBSBROD L, TR TOFAEFMET R VX —FEL T

(Corporate Tax)

PIRRFL TR L C 10%DIEABLE XHA 9,

5)

B - BAH~ORBIBIERL
(Special Realty Tax)

TStk 0> 1.5% L4 F — BABHEF AL E A (= HIERAEL#)

Higf : BOI (Board of Investments)

gL T 0 IR, BEZES (BOI : Board of Investments) BT S5 b

DEMETTE DREEZLELETDEDD 200D %,

(% 6.2-2)
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%£622 BERAEVTATAIOERNERF

RAEIT
RANO0.9513 |1) £ ABifukk BOI DA AMEAH T 5,
(2008 fFF | 5y F Az g S L 3 — AR B HESE - 0 - FUBE (ZUCi
AETHE = L EE A A T)
Fik) 3) mFEZ L ¥v | (Carbon credit) 4% Bia bl
1)  Hds - BRI~ DR BIENEERL BOIl & ZDDE [T THIED M
2) ISR 0 4E~ (NOLCO : Net Operating Loss Carry Over) | 23® 2IHH
3)  DIEEE AN BI1) S - B2~ D FERI BN FERLI
4) H.jm{ﬁmﬁa%%% i) E {'él' ﬁ—( (LGUS . Local
) e
§) T vvad ) MBI B AT kLR Sorerent Unite) SO
R DI o A T AT ] 2) NOLCO L;’roﬁér“ (BIR
AT DR - ¥ — U A~ DB AT (BIR -
6) ENREOHS: - ¥ — EAOBERER Bureau of Internal Revenue) &
MEST DMERDH D,

HEL : BOINA YT 4 72 TE D O3B (registered company) 7217 CTh 5
W2 : BOIDA vy T 47 & LTRHES LTy MBUTKE L TRIAII N 2203, BURF R TOBOI~O HFEIX 20

# 6.2-3 ITHAARE R L X —iE (RAN0.9513) & 1987 4E DA L= R AFE a— K (The
Omnibus Investments Code of 1987) (E0226) DO Z R L7- 6D TH 5,

ENFTERBRIC OV TIE T 4 U EUVEAR 60%LL EThLEHEAREm 21X —i% (RA
No0.9513) %M v, FEXEBMG LD 7TEMIIER L 725,

#6.2-:3 HEARETIRILX—ik&E E0226

FSpLRER RA No0.9513 EO0226 (IPP)

B AL 7 4 U B ANDOEARD 60%LL 1 100%4+ & & A HE

AU b BERIRD DIEARSER TR | - SA A =T AT A Z AT 6 FEDIENFSER

- A AR XL X — 2R D D ZHUTINA T, ORI (CSR @ Corporate
MeBs L g L ER (2 hC I Social Responsibility) 723788 & ALALIEX, & HIT 2 4F[H]
FlRARCLEEND) OBie | EHIND

SR - FAEATRE T L — 2030 2 B - 3 i - JFUEH (2
CREIZ LYy Mokt aBi4 | AUTITEERS R L) ORBIRER
SR - RFET LTy MTHT 2 5ER

¥ :  RA: Republic Act
EO : Executive Order
IPP : Investment Priorities Plan High : BOI

BAERRE= R /L¥F —ik (RAN0.9513) DERANZIZfEV, /INKII~DA 2T 1 75 (RA
No.7156 : An Act Granting Incentives to Mini-Hydroelectricpower Developers and for Other
Purposes) (2B W\ TH 2 H TV =fR5E D _EFIT x4 2 KHERL (Special privilege Tax (2%) )
ILBEIE &7z,  (RAN0.9513, Sec 39)
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AT ALY —EICBIT MBI T 4 72X 6.2-2 IR T, FEBMBENLD T
FERNITIEAFTEBIE (ITH @ Income Tax Holiday) 2 & ¥ HERL, Z D% TR DM Y 4E
NP —EMMFREE 72D, ZHUSK LT E0226 72 & MERIOMIIA 1 FRL . ZOHO
DS EE (CSR @ Corporate Social Responsibility) i FiZ J 2 R & 2 451
EHE, EleA v T 0 TEABIISE T 5 L 30%DIEABLEZ LD TER D
AN

{0%:In the case

of MOLCO
Income Tax application)
UnderRA 0% T 10%
9513 e o — ——
7 years 23 years
{0%: In the case
Under EQ  geg of CSR) 30%
226 -t
Gyears 2 years
Mo incentive
S — —

30%

7 : RA  (Republic Act) ,EO (Executive Order) , CSR (Corporate Social Responsibility : /22D H)E(T)

6.2-2 FEABRROELE (RA N0.9513 & EO0226)
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6.3

(1)

TESRBEICKSNKNEBADTZIFURARFT—LEREN

BAE7 4 VB AZBW TR /IR E T m Y = 7 MIRT A& IIRMASITE 70 U B
> BAFER1T (DBP : Development Bank of the Philippines) (2 X W {ThHiu T\ %, HIFEUFER
FARAEML 5224t (LGU-GC : Local Government Unit Guarantee Corporation) |3 EM#E&E D
EHIEATH O O D AUkt UTRIEZIT 9, S HIT, FISIZHT 5348, /K7 ey
=7 N7 U — A =X2 (CDM : Clean Development Mechanism) (29 %360
KiBIZ DWW Tt Land bank, DBP IZ LD b DA H 5, ZOfh, FHET R L F—(F5ER4N
o5,

th 75 B RF &R PR 4R ALt 5 &4t (LGU-GC: Local Government Unit Guarantee Corporation)

1) LGU-GC O/MKATaPcIrEBOBE

LGU-GC & 1998 4=IZ K [E [EREBHH T (USAID : United States Agency for International
Development) D 38z % 5217 TRENL S AT, 5 0 AFVCESRIATICH T D RAEEAT 90
RAEx S35 HIG1A (LGUs : Local Government Units) <°#E{b#A (ECs : Electric
Cooperatives) . 1~ KHALD R # & 5 (MLEs : Medium to Large Private Developers)
T b, ECs DD AL 3 DDO&MRH Y 1) EFEEIST (NEA : Nation
Electrification Administration) (Z8&k L TV 5 Z &, 2) NEA O LGU-GC OfE Y A
FHlEER B> TWD 2 &, 3) KITOEARE M (CAPEX : Capital Expenditure) 73—
FL ¥ — il ZE% (ERC : Energy Regulatory Commission) } (O} DOE D8 % 5T
WHZ ETh 5D,

PR iﬂw\yv;7m~/ﬂ)\/ﬁﬁ/\/7"nv“:7 Ng#E (REhEE, #hE) Y
P—=T 77 RThDH, BEORITAE CGoREOER]) O 85%FE THXHLTH

o PRFEERIT@F O TS =7 M T, LGUs (10-125%) . ECs (1.25—1.75%) .
MLEs (15—2.0%) & 72> TW\Wo, MOBAWEFITET DT 7 7T 5T 1%DREIC
DNTEZD U8 (ZZhn) Th b,

F/ERRE T 2L X — & (RFES 4 (RE-LGF : Renewable Energy Loan Guarantee Fund)
THEHBAEARTRIVF—[E TR FOTEOOF ¥ N T A ELT 4 T

(CBRED : Capacity Building to remove barriers for renewable Energy Development project)
723 DOE C#E®H b=, LGU-GCIXRE-LGF D7 a /' J L« 77 v Rvx—Ty—&
L THREL T 5,

[F 554 C, BIEMRFE C& H%HI1% 80 /7 PhP (1.606 /5 US$) TH 0 . Zid/vKkT,
NA T~ A KGFER EIRIETE 5, BfE, /KD 7ev =7 FTiEBEIC 1
A3 9.2 HH PhP DT T 5, (2008 HIZARE STz, ) PRAERIZ 0.25% TH Y |

T4E L #HE 6-6
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2)

3)

hiC Fe =Bk LT 1,000 PhP Z RBlliE, U4 5,

B AZA) (PPA : Power Purchase Agreement) 1% ERC DGR AT N LI TH 503,
[ % B3 5 35 A0% LGU-GC A3 I 217 5 .

BEDRAU

o HBEDT 7 =HNHLIL DOE 23 L, LGU-GC IZMBEHINHINAESR (FIRR :
Financial Internal Rate of Return) <°H L& AFZE3# (ROE : Return on Equity) 7¢ &
WMSEEZ 5, MAOFy v a7n—F% (7L 7r—~v b)) TEES
HaZ (B/S : Balance Sheet) . #H#&7H5E# (P/L : Profit and Loss Statement) & i
L7 a T LEfioTn%, COMIZFRA M5 (LGU-GC D 5 /K F11EH
AN SN T2 BREIZ AL TR,

o EVDFORKMTHLBET D,

o ECs OMBIRBUITR TRV, ZIUSEEONR T o =7 MV NS TE 57
O, BURTIXECS 12 & » TUIRER A /8T M &R0,

LGU-GC O 7RIy MMjl

German Phil Renewable Energy Incorporated &\ Y9 R >R\ — B /LAE3EN 226KW D
INRN 7Y =7 N BH#ETIT> CW0Wb, A7 7 A 57—1F BUSECO EC (Bukidnon
Second Electric Cooperative) T&H 25 (EC & L TP NEA OFEAFIFIXLVY) , 132
BHAPPARTmY =2y haX b TID)bOr— 5713108 55 PP Th 5,
B NIREOT T4 REITBED TnD, ZOATKD 80%D 9.2 15 PhP 125 L
T LGU-GC NRFEEAIT > T %, RE-LGF TORFEILITA D 85%, F 721X 20 i /7 PhP
N ERETRSTND, ZOHK, A7rY =2 NOFEICKEREE RS o7,

ZOERIIT T v Y = 7 b ERE D Gerphil Renewable Energy #1743 2010 4 6 A D47
KHN KT, 2010 4F 10 A DOAIO TOTEAFA CHHNE 2 EDOITTARDIR R E ) 2
TERMPSLEIEIZEY (2= 2008 FE b XfhbiILTnD, ) BELFETH-T
T T A REATOMEFEMER 21T (Called on guarantee) L. 7 71 NERITOEHEZE
LGU-GC A L7, ZAUC KD | EHEF X LGU-GC iz Zr 572, ZDled, &
UAHTHIR S 10 05 15 D Z Eidle o7z, BEOH HRIZIX 2010 4F 2~3
ADx)=—=a BB L5V N, MO N7 7V (T L——#kE) 72 & DK
NEH o7,

ZDS LGU-GC 1ZAr Y =7 MZBWTEHHENEREZZET L, Z AU, St
GRS U, BT IS IFHE & 25500 00 L B A MR AR O AL T B,

6-7 T1VEVEE
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< HEHE>

o B—ERAE 10 R, RAEEHIMIZ 2FEMTHAEL WD (4 U EVDR

FIETITR A B S B2 AN TRR 10ER LOETZ LB TE R |

SHNE 105% L T %,
7RO ITH 2320F %,

IR 3.41 PhP/KWh T 2010 4E 64 5% 2 LA T2 K912l Tnd
(BRI H D)

BAE T D HIRD AT T A ZEIZAAZMBEIZTRIL, 52 BIFEZ2 THIL T\ 5,

[FIAE CRAE T & %813 80 (7 PhP CTZ D/INKII DM /31 A~ AFEE 2

EVL DT TA Tl MRS LD MMNRIZTOIETTH D,

T DORITFET-HEEREE” 7 2V 7 ¢ (GEF : Global Environmental Facility) . ~

4 U B ETHZ (BAP : BankersAssociation of the Philippines) . DBP [Z{&K#H

L THEHEZBPOLTHDH O 2 &Ik D,

B— NI EARLFREEEREDO R Z D AN—T 5, o=z X b Fl TESHERS

THE IR EREICLYVFYIND, FEHOARERZICIVHLNT

DU SN Do, AfE ZUCHTDHZ LiF7Rn,

Tyl haXx hOWNER

WIS B T 22 13 5%, AR TH) 4%, BEXIESRDENEIR T A D 24%%

M5 (£6.3-12H)

#£6.3-1 LGU-GC IZHITHaRMAE (TS IM)

e H W # 12—y 5

+ATEHE 7,048,005 7,048,005 -
R M OV AR 3,198,168 - 3,198,168

DI ¢ 662,774 - 662,774

G 10,908,946 7,048,005 3,860,942

M B 2,254,800 2,151,995 102,805
uvxy hax bEE 13,163,747 9,200,000 3,963,747

High : LGU-GC

o I — L IHIDIZ LEITKIPIS,
o EED 85%DERIFITARIENS S HL. F DFFEIZ X LT 0.25% DAREEEI 30302 5 78,

FEOMIERL (VAT : Value Added Tax) 1ZZ 2%t LT 12%03 035035 7=, &8
I hEuy,

o T LU NI A —E50%E LTERELTWS,

I4JEVHEHIIE
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<FEZEE#>

BAIOD 2 T A T L — a3 A3 <, 3EHND 20 £ H £ T5%DT AT
L—a &2 Tnd, ZhE2F T 20 45 H T 6.3 PhP/kWh THIfEDE
BF 0 8 PhPIKWh (2T 0 2 Th 5,

TaVrl NIA 7% 0FETRL 204FE LTWDOIFFHERBEL 2 —
T4 TR DIDTH D,

EHEBIIR 7o =27 Fa X b0 1L6WDOHMEEFEHE (O&M : Operation and
Maintenance) Z¢MIZANZ T, LSO 35% A EHE & LT 5,
W14, FIS LAR— MERRMEE A7 E & T,

Tt & R ITEAR L (capitalize) 4L 10 FCTEH SN D,

BHIO 2 FMIE 113kW, 3 4F H LAREIE 313kW THEI T 5 & LTV 5,

KW =% b o6 40 phpikw
13kw -
13163747 43 057 Php/kW
313kW

TAmE AL 15 FOEFER & T 5, (RTFTHICH TN D)

FEPRF ZE AR LRV TS 2 ORI O 2 FRICSHANRE D D D
LRTHWLINETHD,

Wbt HpE a2 ha A M 1.4PhPIKWh 1272 5,
PRIEEHIAE D 85% (LRFEAH) D 0.25%/DMEF005

O&M T A MIM T Y2/ FaA D 16WFETIOETHR e =7 ba
ARD 2% TH5H,

TSRS BRIT 4 ) 5 45, Z D1k 30% %2 H LT\ 5b,
REEL NEINZEZ (IRR : Internal Rate of Return) 13344 10 4EC 25% CTh 5.,

a7 POHEITIE 632D L HIICEFEINT,
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$6.3-2 LGU-GC M B 7OCzHMIBITIRIREHDER

Fe 72 ] IR 1%
2.81 P/kWh ~ 2011
3.41 P/kWh ~ 2012
3.41 PhP/KWh ~ 2013
AU B 5% T D= A B L— 3 > | 3.92 PhP/kWh (15% k5.) ~2014
3.92 PhP/kWh ~ 2015
3.92 PhP/kWh ~ 2016
4,50 PhP/kWh (15% [-5.) ~2017
PACDEY AN 226kW 220kW (110 kW x 2)
TEUA 1 EHA R 15 4¢ 20
7—
21 10 15 4
PEiE = 24 14E
4 Fl 10% 6%
0&M == & k TuYx/ haAx b 1.6% V3£ D 18%
B IV %5 D 36% I3 D 52%

Hiff : LGU-GC

o FEREHEIZ OV TIX 2011 AEHLAE - ERC 28 3.41 PhP/KWh % 385 T e\ N 2
2.83 PhP/kWh TR%h L T\ 5,

o KHH2HEDHH 1AM DOE IZBERL TWRW 2, 2.83 PhP/KWh (Z vt~
4 U B84 (NPC @ National Power Corporation) O FREf#E: (time of use
tariff)) ZfEH LT\ 5,

(2) Land Bank

1) Land Bank O#E

Land Bank {3177 BH%E ZARHET 5 72 OICER S S 7= 100% B HHE DT Th 5, £
12325 DI & 8L OTHD S B o 80 DIfIICA T f Z% KD, 4 5 FROKII T r Y =
7 K~ (9.928MW) (Z 1.04{EPhP D7 7 A F > A %EAT 9,

2) Land Bank 4TRSS L

a) BEURIRLI—REIOSINDEHDF v/ T/4EILT42% (CBRED:
Capacity Building of removing barrier of Renewable Energy Development

project)

CBRED (¥, RE 7B ¥ =72 h® FIS |ZxF L TXEEFT S GEF/[EE#E B F
(UNDP : United Nations Development Programme) 7507 vy = 7 b Hefg i 4x
(Project Preparation fund) Td %, F/S, FEfiEksl (D/D : Detail Design) . Hiih

T4YE Y A 6-10
KNREEBAL AU —HE



E6E
T7AFILLR—k KAORBEAIZH->TODREREBES

A Mo, FFRAL A B ABAFITKR LTS EATT 9, ECs, LGUs, EfH
®FE v 7747 ZAFEEHBI (MFIs : Micro-Finance Institutes) & Fi| A
THZENTXD, &FT 0% TR A Fo 50% (500 /5 PhP % i 2 72\ i)

XL CRE N R SN 5, IRFEIZFEH T LI 3 £ T, PHEOIEAE S HIFA
EE)Z.)O

WALl Eo7ay 7 25 3 3R HREFS Z2FE P THH,3 v TDOKA
7uY=7 b (16.3MW) 2 10.47 55 PhP OEfH&#1T-> T\ 5, FIS O&E4IT
Eia Yz Mdbiusd, DOE Xa s v NOBEKEEZIT,

b) Hh—R2T74F 2 AZ{EHREI (CFSF: Carbon Finance Support Facility)

2006 £E7> S BRAA L EMHRIEY . Z > R 7 4 VT 2 /KTNSO WT 320 CDM,
PoA  (Program of Activity) %L T\ 5, /INVKITTIE RA YD KFW & HEH
MR A 225 (ERPA : Emission Reduction Purchase Agreement) % fififii L TV 5,
BIEDOE IZ X » CTHAEFRCTH D, HIERIT (WB : World Bank) 1% 2010~2013
DN 250,000 OFBAFPEHIHIIEE (CER : Certified Emission Reductions) %
AT %, FHEOMZEIIX 6.3-1 D@y Th o,

Carbon Buyer

Certified Emission Reduction (CER) Emission Reduction Purchase Agreement (ERPA)

Technical
Designated National 5 LAND?/ZNK ' Assistance
Authority (DNA) & rogram of Activity

Designated Operational (PoAy s CDM
gnaed peretiona Coordinating/

Managing Entity

Multilateral / Bilateral

Partners

Entity (DOE)

Emission Reductlons . : . el
. MQA/ Sub- prOJect Ageement

CDM Program

Hi# : Land Bank

Bd6.3-1 CFSF DAF—LDHE

INK ) FE B~ DR 55 #&LfinlmmuwF2)%%:%ﬁwnﬁhﬁﬁ
X, 4) B LWERBEIEYEICHE A, 5) Land Bank @ CFSF 2 % — A IZE T 5 BB D
bHZ L, HFThD,

°-u S e HAE
KAFEBERAVAVN)—AE



Foxm

KOBRBEAIZH->TOREREBEES T7A4FILLR—k

c) Thith

Land Bank (Z/NKJE 7 0¥ = 7 MIEBEREIFIT> T2y (2010 4 9
A EBIAE) . Land Bank O&BEEE R ICEIT H2IHENTITILLF 3 203H 5,

1) BREDMAIZ T % BT A
2) BREHMRFE DT D OFHE & i —E AL CSROT 4 Xy T ALk
3) MIEFn /I Lb~wr—T A |k

Land Bank (236 BB 0 & = 7 b O FEMuIRHNIE, BREEEITINTOMET & o=
—T A RX— v a rEESIC, MEREOBRELIT O, BEMEST 2—7 4
U vz A (Duediligence : #EZNH D OEEERGOMKMEZTHET 57201
179 ATEEN %) | A O KE XA (Lending Department) 7317 9
RIE I FIS B 0REE BT 9,

EOMA Y TEREEY) & BRI S T 720 WB RO EMES L LT
105 55 RAnEE 7,

(38) Z«4UEEIHER1T(DBP: Development Bank of the Philippines)

1)

2)

DBP D

DBP (37 4 UV DEEDHEITTHY . 477, B, tHBgE. f/IVe2ERE
DT 7 AT AENMESNAN 2 D1F T\ 5, RE TIdL Y V5T 164.94MW (N
AR 159.66MW, BUAHKE 5.28MW) | BN AT 10.5MW GREtEHR) . v
X F AT 05MW (BHRFE) OBHFEIT> T\ 5, WB, [EEE W I (JICA : Japan
International Cooperation Agency) . [E £ /18817 (IBIC : Japan Bank for International
Cooperation) Y OFh& T ODA Fund Z# LT\ 5, DBP 7 7 A F 2 ADE 72|
T, RRPEHOELHL, 772V T UV AZ AR DT 0 Y =7 Mk 5 U
4% (FIS=° DID) T&®hbd, CDM 7uy =7 FTIE7 4 U E L DOHITE LTHID
TRIEOHEEEFHER (DNA : Designated National Authority) T % Befis KIRE IR

(DENR : Department of Environment and Natural Resources) 7>6., CDM Xf§k 7' 1 ¥ =
7 FOBEEZZRG LI,

DBP m@&E SO ok

BAEIX 6 oK A7e Y27 MZRELTEBY ., 5 »Fs IMW LIF, 1 % FH
175MW, iz ey Fay =7 MRd 5,

FIRR D/n— KL L— |k (9~10%) b HZE L CHIFE(ET D73, ECs Ik LTIk
PR O 720, &S Y — AR OHERTH D Z L L. D TR ECs D
B, THLELRRSBEREZENLE LTV ARNWEDTH D,

I4)EVHTE
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DBP CII/IVKIIRBE T 1Y = 7 MIXT 2B EREICH - > TITHICEAE R (FIRR)
P ThRE - BELEDTEV T IA4F TN 8% 75 EIRR OBlAND 2D, &
ITHURIZOWTOREX R WD, &N T 7o —F %L oTWnd, MEEITIC
IZFFIC DBP & L COFEXEFHBEDTR T +—~< v MIRWA, DIDNWZET LTS
VERH D,

DBP [213# 6.3-3 I R"T Lol NEEDF v 7 VA MNH 5,

%633 KAREBEIOSIHVMIEEZFHEDOFTYIURL

1. Feasibility Study
Brief background with location map
Overall design methodology and specific design approach including design criteria adopted
Feasibility Study grade hydraulic and structural design calculations
Full hydrological study describing the methodology used and data sources
Geological and geotechnical investigation methodology and results of investigation
Quantity and cost estimates outlining unit prices
Power Demand and Supply situationer in the area
Estimate of energy output and basis of calculation
Watershed Management Plan
Carbon abatement benefits
Economic evaluation
Alternative schemes of development
. Conclusion and recommendation
Feasibility grade drawings
- Overall scheme/project lay-out showing all components
- Civil work structures including access roads
- Electromechanical works and equipment

S3—xT - Se@heoooTw

2. Environmental Compliance Certificate including the following :
- Environmental Impact Statement — for water impounding capacity > 20 million cubic meters
- Environmental Examination Report/Checklist — for < 20 million cubic meters water impounding capacity
Certificate of Non-Coverage including Project Description Report

3. Dam height of 15 meters and above is considered large dam, the following documents should be prepared and submitted
to ensure safety of dam :

Plan for construction supervision and quality assurance — this covers the organization, staffing levels, procedures,
equipment, and qualifications for supervision of the construction of a new dam. The plan should take into account
the usual long construction period, covering the supervision requirements as the dam grows in height.

Instrumentation plan — detailed plan for the installation of instruments to monitor and record dam behavior and the
related hydrometeorological, structural and seismic factors.

Operation and maintenance (O&M) plan — covers organizational structure, staffing, technical expertise, and training
required; equipment and facilities needed to operate and maintain the dam; O& M procedures; and arrangements for
funding O&M, including long-term maintenance and safety inspections. The O&M plan for a dam other than a
water storage dam, in particular, reflects changes in the dam’s structure or in the nature of the impounded material
that may be expected over a period of years.

Emergency preparedness plan — specifies the roles of responsible parties when dam failure is considered imminent, or
when expected operational flow release threatens downstream life, property, or economic operations that depend on
river flow levels. It includes the following items : clear statements on the responsibility for dam operations
decision making and for the related emergency communications; maps outlining inundation levels for various
emergency conditions; flood warning system characteristics; and procedures for evacuating threatened areas and
mobilizing emergency forces and equipment.

4. Water Permit issued by the National Water Resources Board

5. Renewable Energy Development Service/Operating Contract issued by the Department of Energy

6. Certification Precondition/Certificate of Non-overlap including Free Prior Informed Consent issued by the National
Commission on Indigenous People

7. Grid Impact Study from TRANSCO/NGCP (if grid connected)

8. Electricity Sales Agreement between the buyer and seller approved by the Energy Regulatory Commission

gt . DBP
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3)

DBP O£ #|

DBP O&FIEilis LML THLIAEAEE (EAEEHIM : &k 5 %) 2507 H
MR 154ETH S, (FHEEAEZEDTI04FE) FHL L — MI9—11%TI AN
N— R L—NMIHRoTND, T 9—11% THHERITO 125% L 0 D LKW,
6.3-2 [LMHERITO 7 7 A T AKM L LD TH D, RESITIIREE X 2
L 10 A CIRFEIC R L, DBP 1T LAHIT 1L 5 A o {E = #f# % & T 15 42T
b5, fEE MG SR E LD RTITWIT e,

_

(peso REEEIT pesc EDP (DBP)
3000000000 T Az 25,000,000 Ty s
B TAZIL W TARXIL

25,000,000.00

20,000,000.00 -

15,000,000.00

10,000,000.00 -

5,000,000.00 -

20,000,000 -

15,000,000 -

10,000,000 -

5,000,000 -

0.00 0
1 2 3 4 5 6 7 8 8 10 12 3 4 5 6 7 8 9 1011 12 13 14 15

®6.3-2 EMSBTEELEDP OXHLFryaoa—Ek

DBP Ti{Z CDM 7'm ¥ =7 F &% 9 & LT Y | HFE & BREKD T2 DF — LT
NIZd D, BAEIXZ3 #FTO7v Y =2 bt DNA THRIMLHEE T CTh 5,

COMiFF vy v vav7m—% L L, n—r 2R IKTZ L& T 5, ECs X DBP ~
D — L HIAIAZ Y 72 D NEA ITITHE#E Z LR T L7 572, DBP @ Environmental
Development Fund & #174& 8T, MBHNEHIGEREZ BE< 35, ECS IR LT, &
Mo X5 mEFEHEA=2 A (WACC : Weighed Average Cost of Capital) (3.,
T2,

4) EDP OEEEMH
- THIHZOWTIIEREEBR7 53  (EDP : Environmental Development Project) Tl H
TERU,
- CDM DFRFED 728D D ELS ik 1% EDP 12 & £ 5,
- EDP OFCHIEFE T O 7 1 Y= 7 M Lake Mainit  (25kW) 23% %,
-IRR L 15%73 % —% > F T, COM IZH HIFEHF TZNEZAND L +1%< LW 5
- EDP O T ENL By () KIFEEIZEHID M TDH LW T LT,
T4VEVHE 6-14
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5)

6)

- EDP O/ DT=OIZIE, FIS. DID X7 T L TWRITIXR 5720, 2z >0\
IZEDP Tl 7 7 A4 T ATE 72\,

EDP D&

-EDPIZBW Ty o —hu—rzfATH L,

- BEEARLERILT 3 2T 5,

N IR~ ¥ N [y g

- BRI OMFR TiE: (Physical contingency) 1% 10%, TR T#H &L TEDOY
PREY T E (Physical contingency) 1% 15%LL ECTH 5,

IIRD EDP ERA LDFRER

DBP @ EDP |2 & 2 &FI5fiE, BifE, e RESRERIC L o@EIcH~, EiE -
BHIL W) SCTHFITH 223, 2011 R ClEifith&f] &[RRI & 5 729 HHY
ARARBUC BN TS, £72DBPICLEF = v 7 U A MIxT Db, @ik T
Be & 7o EICFMB NN D,

INKIFEEMBDOR Y v a = T A=V TRTEH633DEIITRD,

DBP @ ECs [I & H Ui,
ECs D7 > 7 X7,
77 D&\ ECs TH T DEP @

DBP % NEA & alfEtE EHEFmME
(Co-financing agreement)
ERESZ ETHE LT

%, NEA T ECs DRREIC v
AT v TA U TEHDT,
Z O E A ZITEN T

W5, ECs ®F > 7 B >
o — V@ﬁﬁéﬂii’z 6.3-4 BEEAR (F)
DEOITHDH, EITAT

> 7 @ ECs [ANFIZHEEH K 6.3-3 /IKARBRMEDORSS =Y
L < o T D, (A A—=CHE)

BHEH (%)

T - REHUT, DBPOEEGHIBEIL, SRR HHRICE U TEET 2,
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®&6.3-4 ECs DIvyEFIcEAINSO—Y

EC DT>
(NEA #L#)

(=

A

DBP
BRI

57 EDP En—r 75

S5 | (8~10% FIEERI 54 | (AR 3~5 L %@éﬂb?ﬁﬁ

Wz B, 15 ) 15 4R ) o

B,C,D

EDP

7)

8)

IJ4VEVEIZEITA RE ADIT7AF 2V ARFT—LIZHIT5H EDP A—2D
O E )

DBP ®wr— (EDP) (ZERMEMIEEID S DIZHT, HESHTHDLZ L, iz
BEEHENETRENZENAY v hEpoTWNDEN, T2 ETT 4 U BV FER
1T (BPI : Bank of the Philippine Islands) . /N> = - 7+ A 2 §R{T (BDO Unibank : Banco
de Oro) . Metrobank, Security Bank 72 £ o Efij$R1T. Land Bank & 2|2 /NK /)58
IaYxl hOBEICHKEZ R LTV D,

INKIFE BT R =7 NOHRT, FEV R 7Ty PEEREOR— 7
4 UAOHTO EDP ONLESIT OMZRBSLETH Y, EDP v —1i%, RFIRIT & B
BDIRNED Y X7 DD, AR XD/ NEBOK N BIFFICENT 5 2
EHL—EThAI,

JBIC @ CDM FEMRTAR v)LO—2 DB

DBP M#gfitd % EDP (2008 49 H 30 H LA FHF : 248.46 {&[]) & JBIC ~® CDM
FHEMIT AT v e —2 (10-B JBIC Facility for Environment Project) & MI%ZE
X CDM ~D KRGk b8 L L TWAHRIZEH D, EDP 1L CDM IZFRIE L 72V RE 7' ¥
=7 MI@E I 5,

(4) BEAREIRILE—EREE

W77 v RIZHAEFRET R L F—1ED IRRsec33 ICH D L D 1T, 7 4 U B U BEREE A

(PAGCOR : Philippine Amusement and Gaming Corporation) . 7 ¢ U &°> il (PNOC :
Philippine Oil Company) 72 X7 & f4F 180 - 200 /5 PhP 20T 7 7 > K& 45, B4
BHEINDTD, BN FRHEFIC LIMEZ VWX T, 7ry=2 MIHAE
2N LR, ZDO7 7 > ROFIFIZHOWTIAERIZ A —T > Th 5 7% DOE DR
T IRF IR B,
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6.4

INKISEBA~D COM DFER

(1) Z4VEVIZHITSH CDM D FfHE

T4V ENCBWTII/INNKA T Y =7 S COM DSASET AR REME S B 5,

BOI IZ 8B #k DAL CDOM IZ X D IAIZ b BB NN D IRWIRED AT » "D, L
L7255 COM ICHEfFHFET 2 a2 b7 e ¥ =7 FEIMERC D DT, LY R&7p7
Y7 FTRWEEREN LN, CDM % 2013 ELIE bk + 5, 7272L, £D 7 L
¥y MIER S 2 E 9 D g EIFABROEBMME AR E R E ZAHABRE N,

CDM 7u <=7 MIFE64-1LITRTHNLTTTooN5,

#6.4-1 CDM7RZzIDFN
B FE N R
7'uy =7 bl & (PDD : Pproject | 7'my’=27h2 1% (PPs : Project participants ) (3 CDM {&EB)DFf

Design Document) /ER%

% 72T, PDD Z{ER T %,

i E E B (DNA) 226 D 7K GE

PPs (% DNA /5 Voluntary Participation D E [ IZ LA AGEEL B,
DNA %, CDM 7' =7 ), ZDEO ke rlRE7e B FLHEIZih -
TebDONEINEFEL T, o TWHIUE, KR T2,

& & # & #H %k (DOE : designated
operational entity) [ZL5H 2h ka2
& CDM BEEF S ~ DB Gk A 5

PDD EHaEL 7R —b (Validation report) 242 H 95,

BHMbFEEDT-HIZ DOE (23X 95% HiZ 10,000 US$~ 30,000
US$L725,

HEZLALE 2—

RRREFE A0 CDM 7'y =7 MEE) %7213 POA 1, UNFCCC CDM @
U7 YA ETCIEAEY | Lv—rXh, AR H TR EA O R
V=7 MF-CDM-RR :CDM project activity/programme of activities
registration request review form)&7e%, FHS R &G FAITT — A
(RIT :Registration and Issuance Team)IZiTAfiZ1T9, 5 Ja &6 dk:
FATT —LDOPRTEE, ZERDERMEIRTELRDLDET D,

[ELE 2B % (IBMW UL T I 5% 4
I [ TR Ek)

BEREHT T 0 = 7 ORI HE HHIECE (CER) (ZxF L, e gD
15,000 FA1Z2U T 0.1 US$/h |, FN A A 5571220 T 0.2 US$/
rTHB,

ey NG GKER) Sha< T 3 7 USSIF&IRE NS

DOE Z XA H#:EF (Verification) . CER
DIAT

DOE |2 kAT - 2 EEIZ I L4 10,000~20,000US$D E FH 723737035
F5ET —H% % DOE 1235V, DOE 2 HEHEIREAMEEL | REEd
60

i ; IGES (2010A) .

UNFCCC/CCNUCC CDM. Executive Board EB 66 Report Annex 64 Page 1 Annex 64 ’CLEAN DEVELOPMENT MECHANISM
PROJECT CYCLE PROCEDURE (Version 02.0) ‘% J v Bk

1 IGES(2010A) : CDM in charts, Sep 2010 version 11, http: //enviroscope.iges.or.jp/modules/envirolib/upload/970/attach/charts11.0.pdf
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(2) Z4VEUIZEITSHINKF CDM

7 4 U ETEIT H/VKT) CDM OBLIRITER 6.4-2 DIEY Th 5, EZFARITH/TEY,
BEEHITON TV 5, EEICRE S, CER OREITRAH O D1 Hedcor K170y = 7
N1HEORTHD, EFARMTONDL 7 vy =7 MIF#HEEZ (Kyoto Protocol) @
K5 2012 AR FE TITITBEL L2 E DT 720,

®6.4-2 T4JEVIZHEITSH COM IMKATASTIFOBRIR

E) £/ A=V /A
EFIC X HARIEIATo4, EE#IZHekHo 7 | - Pantabangan HEPP 25MW (Turbine Retrofit and
ny=7 k Replacement)

Binga HEPP (rehabilitation)
Ambuklao HEPP (rehabilitation)
ERIZ X 2B TN, AMbZA. Bk | - Hedcor Sibulan HEPP
HATHOINTZD CER ITREFRITIN TV,

{1 : LOA = Letter of approval requirement of EB  (Executive Board) of CDM
{£2 : HEPP=Hydro Electric Power Project

#643DDBP D3 DK T a2l NIV RALENTZTaY =7 FTh D, 2007
FITKBEN TWANEEHRET TH Y, COM FIES|IIRGEIN W aWnW a7
TH D,

£6.4-3 24YEVIZHITS DBP OEET S CODM FOvzHk

A= IZE R/ PssXi A, EEA e AEERE
Cantingas HEPP 900kwW Ramblon Electric Cooperative Inc EC 90%
Hinubasan HEPP 500kW Municipality of Loveto, Dinagat island LGU 90%

Sevilla HEPP 2.5MW ??:SLIE:;‘;:;; gfoggfiﬁ;“’e (Boheco) EC 80%

High : DOE

74 VBV TCER ZBITENTZ 3 EMHD 56, REIFIHT, Ziudmsy, BEe,
NHEDO X 2 U EINTH B,

7Ho07uYx=7 bk (f: Cabulig River Mini-HEP & Sipangpang 1 MW Mini-HEP project)
X7 Y =7 F#EFE (PDD : Project Design Document) 23 A %#h{b %4 5 (under validation)
Thd (F644) .

T4YE Y A 6-18
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£6.4-4 JQUEVICHETZAEMEEERO/NKATODIIE

Project title Methodologies Reductions Period for comments
Sipangpang HEPP AMS-I.D. ver. 8 2,471 08 Aug 06 - 06 Sep 06
HedcorSibulan HEPP ACMO0002 ver. 6 81,129 06 Oct 07 - 04 Nov 07
Binga Hydroelectrical Power Plant (BHEPP) ACMO002 ver. 7 49,146 | 05 Dec 08 - 03 Jan 09
rehabilitation project
Cabulig River Mini-Hydroelectric Power Project AMS-1.D. ver. 13 32,407 27 Feb 09 - 28 Mar 09
Ambu'k'lao. Hydrqelectncal Power Plant (AHEPP) ACMO0002 ver. 10 155,749 29 Aug 09 - 27 Sep 09
rehabilitation project
Commonal-Uddiawan Mini-Hydropower Project AMS-I.D. ver. 14 5,348 05 Sep 09 - 04 Oct 09
Pantabangan Hydroelectric Power Plant Refurbishment ACMO002 ver. 11 56,807 07 Jul 10 - 05 Aug 10

and Upgrade Project in Nueva Ecija, Philippines

Hi#t : http : //cdm.unfccc.int/Projects/Validation/index.html

7 4 U BBV T CDM 2 Ei 3 55481, /M CDM & L 37 e/ A CDM

EHLEESND,

PMEBLCDM X, IR RY 7 Icky, /MEEBECDM 7y =2 M —DIl2E LD
TRUZEFR SN D/ CDM I oW T, gk
SR - PR MNEA ATRETH 5 [CMP/2005/8/Ad1, p43-45] 27 L R4 557
T 556, WHRHC/NEBE COM & L TOERICEE L THDEMNE I D EFINSLETH

T7ny=7 bbb GETH D,

%, [Glosver5, p30] ®

Typel : &K1 15MW  (=15,000kW)
7k [CMP/2006/10/Ad1, p8, para28 (a) ] *

(F7-1ZRERMYS) FTORE VY

Type I =R XM UIFEY A FITBT 5, FEROHIKT %L F —8H 60GWh
(=6,000 5 kWh) (F7XFEMYS) FTOHRZRXLF—T Y2/ b
[CMP/2006/10/Ad1, p8, para 28 (b) ]

Type Il = ZOfh, FROPEHHIEED CO, #2% T 60kt (=6 1 t) Kifio7my =7 b
[CMP/2006/10/Ad1, p8, para.28 (c) ]

LI b /NHIEL CDM OEFIT IGES (2010A) . P48, 51 1V ik

2 [FCCC/KP/CMP/2005/8/Add.1, 30 March 2006, page 43-45] http://unfccc.int/resource/docs/2005/cmpl/eng/08a01.pdf

3 [Glossary of CDM terms version 5, p30]http : //cdm.unfccc.int/Reference/Guidclarif/glos_ CDM.pdf

4 [FCCC/KP/CMP/2006/10/Add.1, 2 March 2007, page 8, paragraph 28 (a) ]http: //unfccc.int/resource/docs/2006/cmp2/eng/10a01.pdf
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http://cdm.unfccc.int/methodologies/view?ref=AMS-I.D.
http://cdm.unfccc.int/methodologies/view?ref=ACM0002
http://cdm.unfccc.int/Projects/Validation/DB/7GNDDDY2OFA21HQ71NK8KQ21YVFPG1/view.html
http://cdm.unfccc.int/Projects/Validation/DB/7GNDDDY2OFA21HQ71NK8KQ21YVFPG1/view.html
http://cdm.unfccc.int/methodologies/view?ref=ACM0002
http://cdm.unfccc.int/Projects/Validation/DB/DPX36VNY51E9X1KTBL4V5V1LYSQLY0/view.html
http://cdm.unfccc.int/methodologies/view?ref=AMS-I.D.
http://cdm.unfccc.int/Projects/Validation/DB/BLOV20PWP3G6AC0HFKG4GI3HLV530W/view.html
http://cdm.unfccc.int/Projects/Validation/DB/BLOV20PWP3G6AC0HFKG4GI3HLV530W/view.html
http://cdm.unfccc.int/methodologies/view?ref=ACM0002
http://cdm.unfccc.int/Projects/Validation/DB/FD78M5SMIGOX449BGUNEXA5M3GEX2I/view.html
http://cdm.unfccc.int/methodologies/view?ref=AMS-I.D.
http://cdm.unfccc.int/Projects/Validation/DB/549QX5FIKKSHUE72C7P6R7FORT4HA8/view.html
http://cdm.unfccc.int/Projects/Validation/DB/549QX5FIKKSHUE72C7P6R7FORT4HA8/view.html
http://cdm.unfccc.int/methodologies/view?ref=ACM0002
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INURYUY (—FEIE) [Glos vers, p12] DEZEIE

¢ NURJDUGEIE EHONEE COM TR I E . FNEFAOTAD /OB FRi/x &, BT,
BEIEISNEAEROBERAAZE)ZELDD. 120 COM FACzHrERIF 1 2OFTOS ok -R—k
THIFELTHRETHIE

¢ NURLESKETOSIIME L DUED YT NAURLOSERSNS,
> HITNRURILE, ElME S. AEROBERAFORBI OV, ENETIABEEDLDER>T
(A¥)
> HINURLER . TNAURLENF-TOOIrDOF T, RALHEEEHS-TOC I OEE (I /N0
FILADQETOTADIIMIRLTOS I IMATICET) IDTE

¢ HINURILITNRE CDM OEICAATIZEBL. ThODEERE (247 L THNIERKREH. 2147 2
THNIEEIFRE. 247 3 THNIEHBELALRE) 1L, /MR#E CDM(SSC: Small Scale CDM) D LIR%#B
Z TSN,
hix, TEEHDOHLIEHMEETEDHT- COMIIZELEYSS, BERED COM THES & - FE%E.
—DNEELTOCIHNERERTE T EETEED L ELTRTH D, [NV RYVT IDIEE . 70
IEDBIREEE, BRBHENRBICITHONEIENNEELD, NI CDM (704554 CDM &tEX
THERIESNBEXFHRENEA TR TH S, F-HEHRETI5MW LUTIE/NRECDM [ZE TIEFES,

7177 5 CDM TIIENGRZA TDOT Y =7 M aIBI, BE8FEH LT\ 2 E2n]
B THD, BT m Y= MTOWTEOEZ 2@ O CDM LV b7 mk A X
STHERTE D, £/2, 7’07 T LCDM OFA, EHEELWTHRIZATDOT 0P =y
MR TED LN L—LND D5, HE., /PN CDOM TlXZiudiev,  (BURIZKS
) HAEHRTFCOEROEESEL 71 /5 5 CDM OMG L85, ZOT=%, F¥o ik
BT D, IWKNTFEEEZTT 7T LACDOM ET5ZE083b 5, vl T MEH) (PoA) D
iE#% [EB32 Anx.38] *IZLAF (IGES (2010A) ,P57 XV HHy)
¢ 05 S5L5EE (PoA:Programme of Activities) &3, EX T AMEENBEMN DABLTERET 5.
BUE-HERIZEERE PR E T IRHEOEENTOI L) IZEBEHOETHS.
>>%22?%ﬁm;ﬁmmaﬁiﬁ%ﬁxwmwmﬁxmwwﬁt;éwu%xéttwﬁzﬁﬁi

> JOUSLEHOHRTERSNDS COM FO5 5 LIEE (CPAs: CDM Program Activities) D3 1&
FRAVERLY

¢ J0455L COM DFEEICIE. BF/AN—ar DI TO5SLESHEZ—D0D COM 7O oL TEEL.
FNEDFHMS CER #HITT 5= DFHE[EB32 Anx39EEHTHENNETHS,

INTHUE ) —

> PoA OB ERE L, EHOBEIZENEEMNTAEETH S,

> ZFDIBE.ZMIB2FNEThD GEMEE I ED)RARED PoA ZLTETOH CPA H i Al 52725

HOERICEMTIEFHERELTWSIENBRETHD,

BEHAREIRMEIR N D DR—R T A VHEHEE LT, VY > BV Y ARHOKLTTH
Hay A Re<— %% (CM : Combined Margin) 23 S s, 7127 7 . CDM
DOBGE R FERE Tt & 2R 2303 5, % CPA O CER BITO 12O DRGREEE & L T,
KIVFEBDFRET — ¥ ORI 728 7 e G BN B L 72 5

° [Executive Board of the Clean Development Mechanism, Annex 38 to the 32th Meeting Report]
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CER @ h ¥ &7 VIEIT Y FE DS ORZWBTIRE D, HHEHFRETHDL, HELERD
FEER I, BN EEA (EU < European Union) OFEHIFERS il B (ETS : Emission Trading Scheme)
D~—rry NOMEENH D, FTRIZEBIT S CER IZBURTOTFREMTH 5,

F®6.45 T4UEVIZHITRNKARE COM TP HH
Zav=s b HUHE CER
(tonnes equivalent annually)
Hedcor Sibulan HEPP 42.5MW 95,174
Binga HEPP  (Rehabilitation) — 46,291
Ambuklao HEPP — 172,735
(Rehabilitation)
it . DOE
6-21 T4VEVEE
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6.5 INKARBE~DOEREH
INK IR BN EBRICEE 21T > T\ 5 ECs X ORMECO (Oriental Mindoro Electric
Cooperative) & Y ANTECO (Antique Electric Cooperative) 3% %, #E% % 3 6.5-1 |Z/~7,
L% S BIT/IKIPBEE~OEENET 72 DIZIE, FIT OSLE & bIT, EER (MEEXEE
W) Il oA T TEBENFTOND,
£6.5-1 ECslZkoTHEDHONTWS/NKATAD IV
- L %DAVKIIFEE
EC Oz sq vy | MIINDTTAT | AANTE = FOR | wmn s mmor
= 0 DYNELEA
NEA rank A* . N .
o e Linao-Cawayan @ T | DBP (3 44 2 ¥ % 15 | Liano-Cawayan 3MW /%5 | .. oo ey o
o | T 21MW, E | EOEBERon— |G @D 28w b |1 RO
ORMECO ~‘/.7\*Au7< 119 T 3.0MW @ 2 | | [EE®FID EDP | 2016 H1Z1% 43MW ~D) 5£,I,b§EIAb&,f£
7 e | DDA b, 2011 4E | ICEE S B AHE S | RIS e el
EC DRk EINE) % I ; o
101% LA 9) L CiE
0
PSALM O L A T HiZEJE T
NEA rank A* ~ .
e Fion b o E & LTk
A Sebaste, LESMW (2| e i Soft loan of | /7 (Villasiga HEPP) @ PP | .. o
12.7MW (2008) sites) . CEPARY NG NG N
ANTECO | ©0°C e e Land Bank (0% (SWECO) bHiiiE, A o
VAT L A 1% | EEEEERAAIE | ) MOk DFETE (Seb LEEER
EC @*«Fé@ﬂﬂ;ﬁgﬁ 2014 4 Interest rate HI] D 7N 7] B, e @Ste
98% HEPP 1.68MW) 17524y
72 STt
Hil : JICA Study Team® A > % ¥ = — XV {ERE
I4VEVHIE 6-22
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6.6

(1)

ChET DOE [CRHEhF=/MNKARETOS IO F/S i

DOE |ZIBHHEENt= FIS IZBITAELRTR &N

1) BHEBAZH(PPA :Power Purchase Agreement)

3 6.1-2 THT- RS (Operating Contract) 23 L TW5H 65D F =2 hd
2B 3 DT rY =Y D PPAikEEICTH D, F7 0T = N TEOENRER

S TW5,

a) Sipangpang HEPP (1,000kW)

NPC 76 DB A= A b (EAEE A F+EEa A ) LD b 5%E<

b) Panoon Falls HEPP (220kwW)

BN D 2 £ F Tl 3.14 PhP/kWh, GREI (GerPhil Renewable Energy Inc.) L2
D 2 F T ERCIZEHES| & EIFOERIT L2,

c) Villasiga HEPP (8MW)

ERAE S D 1 4Ef1X 5.4 PhP/kWh 7>, NPC @ Effective rate L ¥ ¥ 15%f{E\ /K

DIRNTT ET 5, ZIUTITEARE R N Lo

WEEMPZEND,

ZEFETIZRG6-1L X7 4 VY IHIIZHBITHH - £ - BEIA L, £6621X~v=7
/)24t (MERALCO : Manila Electric Company) D¥§ « 3% - fdEE2 A N THDH, LV v
5 CIIFEEIL 4.38 PhP/kWh & 72> T Y | il 21X VillasigaHEPP @ 5.4 PhP/kWh (% Z Uiz
RDEEVHFTHDLZ N5,

F6.6-1 TqUEY IMBICHITEHR-ZE-EEHMIDEA
Electric Cooperatives
e T N—7 Luzon Visayas Mindanao National
P/KWh % P/KWh % P/KWh % P/KWh %
FE E 4.3806 47.91 4.0224 46.03 2.9944 35.44 3.7992 43.28
% = 0.9688 10.60 1.1993 13.73 2.1943 25.97 1.4541 16.57
VAT LB A 0.7769 8.50 0.6642 7.83 0.6832 8.09 0.7148 8.14
A = 2.2045 2411 2.2463 25.71 1.9648 23.25 2.1385 24.36
#h By & 0.0277 0.30 0.0567 0.65 0.0253 0.30 0.0366 0.42
i & 0.7855 8.59 0.5292 6.06 0.5875 6.95 0.6340 7.22
& B3 9.1441 100.00 8.7381 100.00 8.4494 100.00 8.7772 100.00
it : DOE
6-23 T4VEVHIE
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£66-2 T—S5BHEHOHE-X-EEHMAOER

201046 H
0 to 200 201 to 301 to Over 400
ST T —F kwh #1 % 300 kW % 400 kWh % kWh %
(P/KWh) (P/kWh) (P/kWh) (P/KWh)
¥ & 5.5740 62 5.5740 60 5.5740 57 5.5740 54
S 0.6201 7 0.6201 7 0.6201 6 0.6201 6
VAT LBA 0.6911 8 0.6911 7 0.6911 7 0.6911 7
il 1.8555 21 2.2306 24 2.5844 27 3.2006 31
il B &2 0.1487 2 0.1487 2 0.1487 2 0.1487 1
2= NN—HLF— | 0.1003 1 0.1003 1 0.1003 1 0.1003 1
Rt 8.9897 100 9.3648 100 9.7186 100 10.3348 100
H1: HoE oMt R
H2: 54754 L — & 101-200kWh,” A OHACTEH S b
T 3 : VAT 134+ Hidt . DOE

2) ZDMOELTHTIREH

REREFICL D707 FOBL 2RiHRR M3 663D L) THhD, REKE
FiT. a2 FERBEHLUTES LAR— FEERR L TWAN, BRI — X
PAGAYASAN

BE S CoHE 2B E I (Grace Period) . 7'y =7 MR, 2FFFOHE Y K
W ITH OB HWVERS . K FIS LAR— R TR > TV 5,

T4)EVEE 6-24
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£6.6-3 EEBERICED F/IS OELAREHH

Case A Case B

kw 1,895 2,200
Total project cost (PhP) 180,365,778 340,800,000
Type (Run of River, Storage) Run of river Run of river
Assumptions on Energy Production (KWh)

Primary energy 10,126 x 10° 9,966 x 10°

Hydropower secondary energy N/A N/A

Annual energy production 10,126 x 10° 9,966 x 10°
KW cost (US$) (g,sdéjoups/;/\{(vv\/) 3,361 US$/kW
Plant factor 61.0% 51.70%
Electricity Tariff in PPA Annugi%'!zl(e\é\clglation NSOZSI?:Q(IZYiZn
Project Period 30 years 30 years
Debt-Equity ratio Equity 20%, Debt 80% Equity 30%, Debt 70%
Dividend payout ratio 0% 0%
Depreciation methods Straight line 30 years Straight line 15 years
Annual Inflation 5% 4.5%
Physical Contingency {(A) + (B)} X ( )% 10% of civil works and MEE | 5% of civil works and MEE
Construction period 1 year 2 years

Tax rate

Income Tax (% of Net income before tax)

After ITH 35%

After ITH 10%

Privilege Tax (% of Gross revenue) 2% N/A
Tax incentives regarding “Renewable energy act of 2008 to be awarded

Income tax holiday 7 years 7 years

Net operating loss carry over Not Applied Not Applied

Tax credit Not Applied Not Applied
Loan condition

Repayment period 15 years 15 years

Grace period 3 years 0

Loan interest rate 10% 12%

Assumptions on annual

Administration cost(% of revenue)

30% of revenue

16% of revenue

Annual O&M cost (% of total cost) 3.40% of total project cost 0%

Project cost composition 100% 100%
Civil and building costs (A) 36.89% 54.8%
Mechanical and Electric Equipment (B) 39.48% 22%
Physical contingency {(A) + (B)}X( )% 7.64% 3.84%
Price contingency (price escalation rate) 0.00% 0%
Interest during construction (capitalized) 0.00% 11.2%
Engineering Service 7.60% 8.22 (gr?é?:;':rsi'n%r;mg &
VAT 8.40% 0.00%

Result (from F/S Report)
FIRR 22.35% 13.13%
EIRR 61.39% 27.71%
Discount rate(EIRR) 15% 15%
B/C (Economic) 2.305 8.52

T1VEVEE
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6.7 HBETNVNEESINKARETIOOIHNOBRRESHT

(1) BEUBETILOBE

ARET VL BIS, #HAFFHESE (/S : Income Statement) . ¥ ¥ v = 7w —%#* (C/F : Cash
Flow Statement) A5 3 2388 L7=ET /L ThH Y | BifeSRlF2%Z 25 & FIRR 28 HEIHY
CRHR SN D, SEMREREE OB EICE W TR AT SN D,

Assumptions —> Projected P/L —> Projected C/F —> Projected B/S

*PPA (Peso/kWh) | .sgles No need totouch |  No need to touch

*Plantfactor (%) | .novenue «Operating C/F [Retained earnings is}

*O&M costs . . adjustment item
(Peso) eIncome Financing C/F

kW costs ?;‘;[((-;rspaymg *Investing C/F » Cash (B/S)
(Peso/kW) |

«Loan condition ﬂ Asset Total (B/S)
(%) |

+Divided payment Cash (C/F) Liability + Net
ratio (%) Asset total (B/S)

*Tax rate

*Depreciation Retained Earnings is
method adjustment (B/S)

¥£)  PIL : Profit and Loss Statement 757155, C/F : Cash Flow Statement % % v ¥ = 7 o —#-HE
B/S : Balance Sheet £¥{iixi#83. COGS : 72 LJ5iffi, RE (Retained Earnings) : #5454

®6.7-1 HMEBEETILOAHN=XL

(2) BEUBETILEFESF-PIaL—Pay

FROEFAEEN, W  R671 PRalb—iarvOELRIHR(FTASIVN

WO —A T Ial— 3 TaszorARX 1,895KW
CEITo T, fBazk 188,838,000(peso),
R R 2,162USD/KW
i‘% 6.7-1 1T I =2 b —T g Jos TR 30 years
N DL L AR <
@EEfcﬁH”TITE*{CFT&DéO 7"5«/}\777@_ 60%

2 WERTHE. M T IHETE HIZ 10%
L5147 7, 3 EUER (E4H 30 42)
E4: AfF:EARILEE 80:20
E5: FHEDOKM a2 A MIFadxs Ma A D 10%& LT-,

D

T4YE Y A 6-26
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®6.7-2 RBRESW-—T-ABT

Original case Casel Case2 Case3 Case4 Case5
(FITERELEYY) | (FITHY, o—> (FITHY. B—> | (FITHY. Case2 | (FITHY. L. | (FITHY. BL. BFF
(X RRERT) [ZDBPMEDP) LEC.BL. B aXkHCase2k F60%—40%aR
e Y20%1#L) HiCase2 & Y20%iE)
60%—40%I2)
ESpTES
O O O O O
B
O O O O
afE
O O
aRXRk
O O

[ 6.7-2 1247 —* 2 DEFEDTE LT B L ORISR TH 5,
W 7AERIE AR 1 (R EhEERLIISCEA D) . A% 10% A KD T LT B,

(RV)
60,000,000
50000000 L
——HB5IATFIAE
40000000 | CEE
30000000
20000000 |
10,000,000
0 : :
o — o~ el < 2] © ~ © (=2 o — o~ @ < izl © ~ o =2 o - N e < g © ~ = = (=] ﬁ
—————————— ~N o~ o~ o~ o~ o~ ~N o~ N N ™ H_

®6.7-2 FITZFEBLEFELEIUF&EFR (Case 2)

6-27 T4JE Y HHIE
KNBEBERA AU —HE
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# 6.7-3 ILRESH OERTH 5,
sr— 2 5 OIRPLTIE 0.55%D FIRR LFEIR T X AW R & 7 o7z,

£6.7-3 RBRESHOER
FUTFHn Casel (FIT®%Y. | Case2 (FITHY. | Case3 (FITHY. Case 4 Case 5
7—R (FITZ | A—VIZRERT) | A—2IIDBP® Case2,FIL. B | (FIT Y. =L, | (FITHY.EL. &
BELELY) EDP) L. BEELS aRMhCase2& | HE60%—40%3
60%—40%I<) 1)20%35L) RhhtCase24kY
20%;fE)
EhHE 4.5 1-20 £ (& 1-20 FI% 1-20 & (& 1-20 £ 1% 1-20 &I
(Peso/kWh) 5.5(Peso/kWh) 5.5(Peso/kWh) 5.5(Peso/kWh) 5.5(Peso/kWh) 5.5(Peso/kWh)
ZD#%. 2151 ZD#k. 21%H ZD#%. 2151 ZD#%.21F8 | T0O&. 21FE8H,
hslE MolE Miolk hlE Bl
4.5 (Peso/kwWh) 4.5 (Peso/kwh) 4.5 (Peso/kwh) 4.5 (Peso/kwh) 4.5 (Peso/kwh)
=loES 60% 60% 60% 40% 60% 40%
KW axk 2,146 USD 2,146 USD 2,146 USD 2,146 USD 2,575 USD 2,575 USD
HEABRE 7EITH 7EITH TEITH 7EITH 7EITH TEITH
0% 0% 0% 0% 0% 0%
TE% TE#% TE% I3 TEH TE%
10% 10% 10% 10% 10% 10%
mhE 9% 9% EDP O—> 9%, | EDP HO—> 9%, | EDP HO—> 9%, |EDP HO—Y 9%,5
a—) 2EQIEEBE | 260EEx SENREE SEDEESE SEDREE FEOREE
105EDEEF | 1050RS 15 MRF 15F0RF 15 MRFE 15 DRF
FIRR (30 10.05% 14.78% 14.67% 4.5% 10.7% 0.55%
)
T4VEVHE 6-28
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6.8

(1)

(2)

®3)

(4)

()

INKNRBRERED-OHDIRE

KT FEBEDOBENAME TIZLL T D 5 HOEENTE D,

T—AR—RIZLBERIBHDT=HD DBP LD EH4HHRFEEE

DBP & DOHE#E T, FIT OIERRERIL, EDP ~DOHIALNEMT 5 L EZ TS, it
T FIS BH~ORE LREMANIAT O L2 >TEZ &) D EDP 1 — > OIEFIZEE
L TlX, DBP O& MR A& DT O KARHEIRE) (FrlZ FIS #4y) A LR THEMT 5
WERBHA D,

ECs & LGUs D/ S—hF— v T DR E

LGUs & ECs A & HITHE /R—hF—¢ L CTeZ &%, NFHFICA Y v b23d 5, ECs it
FEOHTHEANE YT LGUs &7 7 & Al EOBMHE TS TX 5,

CDA LD AIREGHFEEZXE

WIFEFLAERE T (CDA : Cooperative Development Authority) (ZHIAT % &, VAT, ‘& ¥Fi
RENRIRINDT2OH T2 ECs WRATEZMRFI LoD &H 5, CDA & b /J L. 2 b ECs
S =0y M UOKBBKEREFHZ1T5 2 L B bND, BUE 12 ® ECs 23
ALTW%, CDA X 16 DHGH RN H 5,

TR LD E S

DOE 23 /K& RBAFE BRI 2 86B CTh 2 N HLF A KKA (DPWH :  Department of Public
Works and Highway) . K3C&ZT (PAGASA : Philippine Atmosphere, Geophysical and
Astronomical Services Administration, DOST) . EFHXEFIEH/T (NAMRIA : National
Mapping and Resource Information Authority, DENR) . [EZ##% (NIA : National Irrigation
Administration) . DENR % &84 L T [FHRILALEITO  THEZD Y 27 2 BE S5,
TEERE A% %5 O A 2RI & CREE R 7R BRFE © BT,

[FIRFIC ARV EIRT — Z N A D R ZMBUNE T Bt — v a s o b & ol
Bk viT95,

DOE (28115 FIS #ZFMEEMEE h DR LDHE

DOE TlE 2011 F8ifE, 7V r ¥ =/ MEREICL VP SN TEBER L ZDOINAL 2
A PDPOFOLNTHRIZTOF Y v a7 a0 —ETF L EMNTNDL, BEENDL DT —X

6-29 T1VEVEE
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PIEHEICIRR OZYHEEZF v 7 LTS, ZOHFE, VYIalb— a3t LTH
T RHESMEITESEETS 1T Th 5D, DOEIZEBWT, FIS o DT —2 &2 AN L THE Y
0775 ECHBLEZECHADT =220l Ial—2arETHL0I2TED
ZEBRETH D,

T4)EVEE 6-30
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BTE KNIRBERT 2R—AOBERVER - BEH

KIPEEEIRT —H#~—A (HRD : Hydropower Resource Database) A7 LDREZIZOWTLLT
W5, ks, RHETIE, 77— N—XLF, EHbSEHINET —ZRETIE R, 1§
Wik, MEEEHL O NN EFRFOHERE — tEHT LIV AT LD L 2mT b0 LT D,

7.1 BEORTUIYILET—4
711 BIFEHRoER

BEFORT vy VLT — 1%, =% /L¥—% (DOE : Department of Energy) . [EF &
{BEFF (NEA : National Electrification Administration) 72 5 ONZ 7 ¢ U BB 1484 (NPC :
National Power Corporation) (Z& 25723, ZHHDT —H & AT A RIZ—uEHT 57 —
HFR—=2ZIMEINTE LT, BICKEFHE Y 7 & (Microsoft ££:0 Excel) TIE S 4172
T PMRIE, BEENTVL2ONRBRTH D, LUFIZ, AFIETIELEZ 41 U BV
BIDMGFEORT oy VAT — % L 2O AT E2FHE TS (F 4= CTEEEA) .

£7.1-1 BHERTUIYVMRICETSEGNET—2(EBH)

No. ey iR T —4 ANFIt
1 | RIEEE R RORT v Vi (B4 3 ) 125 DOE
2 | REEBEEXMBORT vV i CREA) 244 DOE
3 | MBI TIART o HE LU AL (>100kW, <10MW) 94 DOE
4 | KEBKNRT v S 2 (510MW) 60 DOE
5 | NEA KJIART /LY AR 905 NEA
6 | NPC AU R —F 145 NPC
7 | JICA RTUL < AR —T T A 7 JICA
8 | IBIC A7 HAMIHREDTZD DT iHMAL T B =7k 3 JICA

INHDOT—HE, FBAFEAIEIERD X912, ZNENOT —H X— 2|2 K-> CTit#k
WR., HEANKESE D,

Mz T, No.3, No.4 TRl SN TWZHLEA, Nol IZh Rt SN TN D%, 7 —FX—
AMOMBOER IS RSN, 29 LIDRIL TR o2 <R T v v v VLR O
WPEE>TVTH, FMEADNIEAT LA ZEITIRETH D LB D, ZD7ed, 15
SN RT v v VAR A L C - iEHET 2 L AEETH D,

7-1 T4E A
KNEBARA AU —BE
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O BEOT = A HINRER LT =2 T =~y FRRELS B> TVODHHET
Z LU MR,

ROPOWER SERVICE CONTRACTS SIGNED) . .
No.1 Awarded No.4 Proposed Major Hydro Potentials
o @ Poo)n
o - =
LISTOFHYDROPOWER POTENTIAL SITES IDENTIFIED IN CARAGA REGION
N 0 5 N E A AndananRIS 21360 300 790 190 | NEAPotenial Sites
_ Ea
2
P It B [t = T T=

B7.1-1 T—280INEFHK;

AR U7 i O RUZ D W TR RTRE= /L X — & HJ5) (REMB : Renewable Energy
Management Bureau, DOE) & #hif & 17\, 5 4 B CH DL 7- HUSUHH O AGHA THET 5
KIVET —F X—=ZA~OFHCH= 0 | ATJEA, HE ZH— L CTHEREEIET 52 &
L7,

I4VEVHIE 7.7
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F£7.12 T—ER—R{EIZHESERORE
Status IH H Hh S AN TET —#
o co1 RE#EGORT Ty 124 R HRE R RORT v Vi
jj; DEEAR ML (B4 ) (DOE B4 % #)
WNTUY
s | cgp | RFIBERGORT v | | RIS RORT v V1R (DOE K%
JVHL (R 4) 4)
EO1 | BEGR/INHIARIK )58 BT 53 | BERR/INEIRIK )53 #EFTU AR (DOE)
BERE K i -
Ok % | E02 | BERR KIS 3BT 19 | BERKHLBLK /) %6 %FT) Ak (DOE)
T F D) ) .
o Dam in the Philippine (NWRB)
E03 | > AHI i 46 Water and Flood (DPWH)
JICA HEIZL DR T+
JO1 | S ) RS (B A 47 | =T AT
FHAKNHRT 2 .
e JICA AL BHT
i Z INT U _
021 iy 2 205 |k
INRAEK IR T o 5 U AR (DOE)
POL INRAELK IR T i 118 JICA /5T~ AH— 5 3H
U2 (<10MW) JBIC A7 H AW HIRED T O ITIEMAY.
RPN
BEf /K AT P02 KIARK IR T o2 s, 56 KK IR T o 5 U AR (DOE)
iVl YAk (>10MW) (>10MW)
PO3 ?'EA KRBT MIAL g5 | NEA sk AT S i) 2
P04 | NPC A2 ) —a s 145 |NPC Ao XU M) —ii4
B EKIIRT Tol ST TIREIZHDH | EIR | TE AL EICLDAT —HARRKRR O T ¢
i L HEE WIFFHORT Vs | 12810 | 7 IRTEIZH D S % — R LS

COl & CO2 DERIFER B DR T v v v VIS B4 ER « REA) 13X REMB 2% %
ToTVWAHHIETH Y | A%OBRRFEAZRET DTS EERFRE LD, ZHLHD
HisZ, Bk 7+ —Y U 7 4 J82E (FIS : Feasibility Study) LARTOBIREREIC&H 203,
Lt bR BT 3 ED B D ATREMER RV 2D LUN TRl 3% P01~04 & (XX
L7,

E01-03 DEEB/KFIfEAR 1L, ALEE R FEE S THRNWFEE
%3t U CH BT OE(LMS (EC : Electric Cooperatives) |
THEHRZINEE LT,

BTN Lo 7-7-% . REMB
WG AR 2 KHE LGB T

JO1 & JO2 IIAFHE CIBE LT HHAKNIRT ooy VHETHY . BEFEKORT > v L
H S ST TERYE ) Z & L Lz, J01 (i2oWTiE, EERH /1R (JICA : Japan

7-3 T1VEVEE
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International Cooperation Agency) FH#E T — A IZ L » THHFAEM TONLTWAH D TH D,
POl & P02 DART > v VHILE Y A NMEIL2 DOE AT L CWZIF#RTH Y . JICA /NF
T~ AY =TT VIR & BRI 2 FE i S - M E D b B ICER LT,
P03 O NEA KNART v/l U A MIHEEZZZLNH 0D, fFRBIROHILTND A,
DOE DEHETT — X X—R 2TV iATeZ & & L7z, P04 D NPC A >~ kU —ff#T
HSEL 2 < L bHio THDbOO, FEFLN 1987 4F L& i< BRFFIERIG 22 &8
EEIIRR D2 ENEXBND, 2D, POL & P02 & IEFHAET, ML Lz T 2
=TT —HRXR—R IRV iAteZ & L LTz,

TAELHAE 7-4
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72 TAR—RVATLOBE

721 PJARTLOEE

ARHEICB N THEET 57 — X X— AL, BERRKFIMEE « KR T v v VHLE OEH %
B L CHRFEEE~DOKNBFOKE TS & & 112, DOE O REMB D4 1 Dk
FIEIRBRRHEORER EEZTET I HDTH D,

T =B R=ZAPMEZ DB E LT ICHIT 2,

7 4 U Bt OB R KRR « KART vy VR —nEETE D,
BETRAKFIRERY - AKITRT > v ¥ VHLEDORBEN TE 5,

T =B RX—=ZOfE, EE G CTHURA KT STV D,

R TEROEH, BINAESIZTE 2,
HRREETT — 2 OR, OB A, RRFNLTE D,

M H > A7 2 (GIS : Geographic Information Systems) 5 —Z (2L Vb L9< |
BT ATHY, TR ATEMNFIATE B,

HOBBITE ), AKSCIEHR &, KITERBAFE OMFHILERIERZH A TV D,

7-5 T1VEVEE
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Initial screen

?

-Road / Bridge

~Transmission
Line

-Sub station
-Protected Area

-Active volcano
-Geology
“Electric
cooperative
Rainfalll
Water level
gauging station

2 River Profile

boundary

Administrable

-Status
-River
* Location

-Project
Information

-Power

Searching screen

The Outline of HRD (Hydropower Resource Database system)

Generation

~ Construction
Cost

o e owem BB

information

Target site

Display project

( = River Profile 1

= Duration Curve ||| m Layout Profile (\Y2
I - - -
River Profile Il - . - ‘

1]} ] I "
v i - -

o - IV . — = -

VI S : S
N | \/]| | =Site Reconnaissance (PDF) V/ =3DBirdsEye VI = Original Data Vil

Click each function button | = =

Display project details

B7.2-1 T—3R—ROME(tRIEHRORE)

T4JEHINE
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Make back up file Select Function and Potential site

Confirmation
OK or Cancel

| Updating | | Delete I

Modification of
DB

I ! Update or Add new

7.2.2

1)

(2)

B722 T—8R—AOBEMF/RHRT —SDES)

T—ER—AD XA

T4 VEVELTERBET HKART OO vILEDNER

KA =R~y TR - BT OKIFEEF KR OKDRT v VR Z R~ d, 4
MR DO BEAFE ST OB HITHX LTI Y v 7 FTHITFRRTE D, BT 7 B, Hull
FEDRMTHRRN TE HREEL DT 5,

5A7D 1 MBREDKART VO v L RDOMER

5 174530 1 ORI F L TN SRTM (Shuttle Radar Topography Mission) %z X— 2~ v 7L L
T, BB - B OKIIEEFROKIIRT v v VS OBRUK O, FEEATH, KL
AT T FNERT, UEHUS O RAGE T OFR LR R TH D, KIRT v VRIS
BT~ 2 KR, ITEEESN, RES A, BER & A W&, REBLINET, @K, *E
M, BT, BB, W, EAILIED GIS v v IREIRSIND,

[ SUE S HHE
KAFEBERAVAVN)—AE



BTE
KNFEBERT —IN—ZADBERVER-BH T7AFIVLAR—b

() FRAKART UL vIMEDREE

B OFAERITIT, MERM, VAT 7 b TR, RO, AoE - BAEE
g, FEREYOEARE T, BN TR, REASEORESENRELOLNTND, &
DICHEHAR, )AL, RFANEINLGES (EIRR : Economic Internal Rate of Return) |
BN EBINZE % (FIRR : Financial Internal Rate of Return) 72 & OfR « MEHIE b FoR
ENb, HMESE 2 Lz 47 Mo T, B LR — b BB S N R ATRE
ThD,

(4) FRKART VO vl R OFEE & KB KR UKEEBRR L Ot

5 545D 1 BT, FHAKFIRT 2 v L HLE ORI & KR M UKL B e 2 3%
T D,

(5) KART ULV ILHMEADERREBHETO—ER

KIGRT e WS OFAFEE T — BRI NT 5, BT 7 FEH, ks
DM T, BN IRETH D, BERKFIEZREHR H FRA[ETH D5,

(6) JKART U v )L DK F DA MR

IKART v VR ORR O BT OBERR . #ax i O KFiia: Ok7)FEFTET) KO
DT >3 VR 2 W RERTNC s+ 5,

(7) KARTF U v ILbEDTRMBEE LR—

Bl AL 2 S L 728 B RS LT, L — R BE
DI-BIMIPEAE L AR — N 2 RRT D,

e
fm
5%
B
>
]]jjﬁ&
Sl
A
il
4
R¥
o
('V

(8) FIMAKARTUIvILEDEEHEK

AR TIEE LIZHTHK IR T v v Vs (01, J02) 1Zxf LT, & LMESE, FERT
i 3 ot JSIIXI 2R3 % (Google Earth &3 &%)

T4E L #HE 7-8
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7.3

7.3.1

T—ER—RVRT LD, BEE

VAT LD

HRD v A7 AlX, GIS 77V r—ya & LTEL O%RE

iz, 77V r— a9

EOPLAMENE Y ESRI £ ArcGIS & . Microsoft 10 Excel 7¢ & OBEAFE A & DREEL
DERG T, KREDHFHRAFE )N FHEZ: Microsoft #10> Access Z HAE & U THESE LT-, v AT

DHERIE,

[GIS 7 —#4 (Shape Files) | .

2175 —% (Database Files) | BLX O 7

1 7'Z 55 —% (ProgramData) | @ 3 DIZKBIEND, VAT LHEER BT — 2 1
WOA A=V &L TFIZET S,

J Shape Files

Hydro Electric Potential Sites

Database Files ‘

4 Program Data Files #

: ; 4 Automatically Generated
o Reflect .
E01: Existing mini hydropower plants Ch anges OreData- m d b
E02: Existing hydropower plants g Projectlnfomatlon Data
Egﬁ:ﬁxrﬁm"ﬁ tewith Commor Cpmmon (PDF)
R Project D <
J02: JICA potential site . X
Po2: Mot mgener s ik b it —i 80 I | siteReconnaissanceData
PO3: Sites investigated by NEA Status '
P04: Sites by NPQ‘s inventory survey 3 PI‘OJ eCtName : Can be added Z (PDF)
TO1: Temporary site i :
in a pending condition : .
Latitude Layout Profile Data (CSV)
Power Facilities  Longitude —_
_ i N
[ infrastructare. )| | bt (| 3D Bird Eye Data (KM2)
_—
ooy | | Cpurar Graton Corve DA TGS
- nydrology Duration ID | » | Duration Curve Data (CSV)
e
_—— L
' River m ID
m P = SySte } > River Profile Data
Meerle (CsY)
Administrative Boundary -

7.3-1
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(1) a77T—4 (Database Files)

7.1 TEHE LUK EERIERAY., — b LT — 2 _R—2 7 7 A L EREE L=, HRD
VAT ATIXZDTFT—H_XR—RAT 7 A )& [a75—% (CoreData) | L EFT D,

a7 F— T KIFEERT v VHEICET AEx o7 — 2 TR S TV b, =27
T—42 DA, KAk LOERNIEFITDOEEOELELIY ANTRE L, 277 —
Zix.~A 717 bED Access D7 7 A LIER (mdb) T HRD o 257 ANIZKANT 5,

BB, AT T =S N TV DT — 2B FEER 2 RSN bOTHY | A58
ERHERBEFENTND, TN L DOKRIFEEGFRIFHROEM, FH L4 %. DOE M
BIZEX-oTUTONDbDOTH D,

£731 “aPF—5 OhFIY—

Category Item
Status Project ID, Status
Project Information Project Name, Max Output, Power Generation Type
Location Region, Province, Municipality, Barangay
River River Basin, River Name
Coordinates Coordinates of Intake and Powerhouse
Elevation Intake Elevation, Tailrace Elevation
Owner Project Owner, Contact Address
Contract Information Contract No., Registration Number, Signed Date, Type of Contract
Power Supply User or Purchaser, EC Area
Project Study gggﬁtniitssdgn?épe, Study Date, Study Sponsor, Study Author, Site
Reservoir HWL, LWL, Reservoir Volume, Effective Reservoir Volume
Hydrology Catchment Area, Maximum Discharge, Firm Discharge, Flood Discharge

Gross Head, Effective Head, Efficiency, Firm Output, Plant Factor, Annual Power

Power Generation )
Generation

Dam/Weir, Headrace, Surge Tank/Head tank, Penstock, Powerhouse, Access

Main Facilities road, Turbine, Generator, Substation, Transmission

Project Evaluation Construction Cost, Unit Cost, EIRR, FIRR
Socio-Environment Protected Area, Volcano Area
Geology Geology
Commissioning Year Commissioned
Annual Energy Generation Annual Energy Generation
T4 EEME 7-10
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3

S

won

B 7.3-2 a7T—4DAr—

(2) GIS 7—% (Shape Files)

4 FECEE LT2F A LT, HRD Y AT MZHHET 2 GIS 7 7 A VEBE LT, 774
NFEAUT ArcGIS @ Shape 7 7 1 /L (shp) % Hu 5, Shape 7 7 A /WEIRIE DI, Af
BB L2 OBMEFRERNA M, T4 R I ([EEDOIR) TGIS V7 bk
WZRRT DIODT —H ThbH, 7T —HX—ANIEM SN TNDT —F DU A NELLF
(R N

1) KARBRTUIvILYA +

T AR AR ST D 1,952 #8005 B BURESUCALREERE 3B © 7> 7 S
X, AR TIBIN L7 252 Mgz E e 648 MATH 5, JEREFHRA 2 HS IOV
T, BEFET —2ICHEDN T, AT AL L NNEI =R T oL e LT
MrEZ ISR EL GIS ki my hLTWD, RB. 9 LIZEEEROAEDIR
PUZHOWTIE, 7= R_XR—2DFHAFRIZFEH STV D, (2012 4F 2 H K R)

Fo, Tu Tl FOfER VA T U FEE I ILTW AL, BLOAREBIZB W
CEE &7z 252 S I1ZoWTiE, BukHisS, BEHRZ2 GO KEL AT ho GIS
T—X R LT,

2) EBhEK

[E5 1% E 21 (NGCP : National Grid Corporation of the Philippines) 734k L 72 &k %

7-11 T1VEVEE
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3)

4)

5)

6)

i, EERL— b, BEIEE GIS 7—Xb LTz, 7—Zb LIk EROELRE
#iL, 69kV, 115kV, 138kV, 230kV, 230kV, 500kV O 5k TH 5, ZefriE L
DELH 22D NGCP 7B 13 GIS 7 — Z %D IEME LB MN G b N o121, %
fH L7 8RR (B 4.4-1) #FEITEERL— D ML — AR OEEFRE 7wy
F25Z&ETGIST—#{b LT,

1427 51ER

K ORERONEEHROT — 2 1%, ALFIEEKE (DPWH : Department of Public
Works and Highway) O{a/KibBh$:7k& > % — (FCSEC : Flood Control Sabo Engineering
Center, DPWH) XV GIS 7 —% Ot &= 1F7-, Zh b0 —HX, 1/250,000 HifF
B % FEIAER S TV D,

KX IEHR

FEARB 2N R ORISR D GIS 7 —# 1%, FCSEC £V GIS 7 —# Otz 1T 7=,
IOT—XF7 4 Vet aEREL TS, 1/250,000 HIFEX A FIZ L2 DT
FENLT L b mE < W osd, AZER O R M-SV TiE, 1/50,000 X % & L
— 2T 5HZ LT, IR ONEIEAR D GIS 7—% 2Rk LTz, F£7=. WEBFTIER
LG T (PAGASA : Philippine Atmosphere, Geophysical and Astronomical Services
Administration, DOST) | i &BHIFTIXFAA IR (BRS : Bureau of Research and
Standards, DPWH) 7225 AF L72&EH L O CEERAEI L, GIST—#1{kL7z (£
NENK47-1, KAT-5Z/) . EHIT, KEXSr KEP XS OERIFEK &5 1h
IZOWTHATLZEE (EREhK 3.4-1, X342, K472 2R) BLOERH
BT XAy LR DA X 7y GEAINE, 4 55 4.7, 58, R 47-5 B L0 47-7 M)

ZRL—RAFTHZLETGIST—#bLT,

ENBETIT

23-1LICRENT-ENFREY 7TOER%E hL—2F 52 LT, ECs XU RMALE
F%4 (PIOUs :  Private Investor-Owned Utilities) DEHEX Ay D GIS 55— X Z{ERk L
7=

#HE - RE

2 BRBIICET HIER E LTI, X 4.9-2 |2 BREE KARE IR (DENR : Department
of Environment and Natural Resources) (= & 5 H KB {REM X D54 K% b L — A9
5HZ L TGIST—%=Ek LT,

I4)EVHTE
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7

8)

9)

o B

WEEH L LTk, X 4.8-1 (279 DENR OFLl - #EA2F (MGB : Mines and
Geosciences Bureau, DENR) (Z LV f2fle SN 7o ME X% FL—2 452 & TGIST—
ZafER LT, £, {EWTEIC OV TR, X483 (7T 7 ¢ U B Rk LAFSERT

(PHIVOLCS : Philippine Institute of Volcanology and Seismology, DOST) (2 & ¥ £k =
NIIEWE i Z FL—2 952 LIk GIS 7—X ZEk L7-, 612, 15K
DA OV TIL, PHIVOLCS 12 LY it S 47 kil ) 2 b (3% 4.9-1) (1TFCHK
SN EEREOERAELIZC ey FLGIST—2{b L7z (X4.9-6 2H)

TR

TR O GIS T —2 L LT, #utk, M, =305 4, RNTUHAD 4 OB
RoOx ) 75 —H% FCSEC L 0 #fta2 1, #&H L=, £7 —Z %, 2002 FEEED
HWELICER SN TWD,

Hu 2 1GER

MG HRE UL, 4 =D A5 HIZ T L 91T, SRTM & 5 5530 1 #iFEIX O 2 FifE
Z GIS 7—4# & LTHI L7, SRTM (X, KEHEMSEH (USGS : United States
Geological Survey) D Web _X— L ¥ o— K $£72.5 540 1 #ifEX % FCSEC
LRt sz — 2 2B L CAT —F _X—R(ZFIE LT,

£732(1) TEN—RIZEMSNIERNLGET—20D—%

No. | 7y | 74 L4 (*.shpl shxl.dbfl.prj) E

1. ROBERT XN FAR
CO01_Awarded.shp Point
C02_Applying.shp Point
EO01_Existing_Mini.shp Point
E02_Existing_Major.shp Point
E03_Existing_Others.shp Point

. . . JO1_JICA_Potential_with_SR.shp Point

1-1 | Point of Project Sites 302 JICA_Potential shp Point
PO1_Potential_Mini.shp Point
P02_Potential_Major.shp Point
PO3_Potential_NEA.shp Point
P04_Potential_NPC.shp Point
Temporary.shp Point
Catchment_Area.shp Polygon
Dam_Layout.shp Polygon
HeadRace(OpenChannel)_Layout.shp Polygon
HeadRace(Tunnel)_Layout.shp Polygon
Intake_Layout.shp Polygon

. Penstock_Layout.shp Line

1-2 | Project Layout Powerhouse_Layout.shp Polygon
Reservoir_Final.shp Polygon
Structure_Layout.shp Polygon
SurgeTank_HeadTank_Layout.shp Line
TailRace_Layout.shp Line
Waterway_Layout.shp Line

7-13 T4VEVEE
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%7322

T—EAR—RIHEMShBIELRNGT —4D—K

No. F— I 74 4, (* shpl.shxl.dbf/prj) |
50_SR_Access_Road.shp Line
1-3 | Additional information of reconnaissance survey 50_SR_Trail.shp Line
50_SR_Waypoints.shp Point
2. B
21| ynder consuction orconsideration) | TransLineshp Line
2-2 | Substations Substation.shp Point
2 | ocatonofghuntae tiation s C6500. | Supcanesny
3. 75
3-1 | Roads and bridges Eﬁgéser;?shp Iﬁi}?ﬁt
4. KICHEH
RiverSystemArea.shp Polygon
RiverBasin.shp Polygon
4-1 | River System Areas and River Lines RiverLines shp Line
RiverSystemArea_Detail.shp Polygon
RiverLines_Detail.bds.shp Line
4-2 | Rainfall Gauging Stations RainfallGaugingStation.shp Point
4-3 | Riverflow Gauging Stations RiverflowGaugingStation.shp Point
4-4 | Water Resources Region WRR_Area.shp Polygon
4-5 | Climate Region ClimateRegion_Area.shp Polygon
4-6 | Annual Rainfall Distribution AnnualRainfall_Area.shp Polygon
5. BABETYT
5-1 | Electrification Cooperative (Dissolved) EnergizedCoopSystem_Dissolved.shp Polygon
5-2 | Electrification Cooperative (EC) EnergizedCoopSystem.shp Polygon
6. th=-BRIE
6-1 | Environmental protection area ProtectedAreas.shp Polygon
7. HES%
7-1 | Geological map Geology.shp Polygon
7-2 | Active faults Faults.shx Line
7-3 | Active volcanoes Act!veVoIcanoes.shp Point
ActiveVolcanoes_Buffer.shp Polygon
8. fTBS
RegionalBound.shp Polygon
8-1 | Political boundaries (state boundaries, city boundaries) mﬁx:gﬁ;g:ggﬁgg:ﬂg Eg:gggg
BarangayBound.shp Polygon
9. HIFER
9-1 | SRTM phi-dem-utm.img Raster
9-2 | 1/50,000 Map_50,000_Geodatabase.gdb Raster
T4VEVHE 7-14
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(3) 7B4 3 LT—4 (Program Data)

7T LT =2 %, Wi, IR, AKRRFEET, Bl L AR — h 3RS
72 b NIRRT 1 ¥ =7 FOERAERTTH LR TWVWD, 20T e T T A
I EROBIEICLER b DET —F T 7 ANET 0 T T AT =27 7 A LD BREOH S
EoiZ7oTWna, 0T e s I 57 7 A0 <&, [Visual Basic) %7213 [Visual
Basic Application] (2 &> THEE L 7=,

£733 KHELEETSIIOTIL

No. Function Program name Program Data
1 HRD Main System Philippines GIS. mxd -
2 Site Search Function SelectSiteList.exe -
3 Duration Curve Viewer DurationCurveViewer.exe Duration Curve Data (CSV)
4 River Profiles Viewer RiverProfilesViewer.exe River Profiles Data (CSV)
5 Project Information | PotentialSitePdfViewer.exe Project Information Data (PDF)
Viewer Site Reconnaissance Report(PDF)
6 Layout Profile Viewer LayoutViewer.exe Layout Profile Data (CSV)
7 3D Bird Eye “GoogleEarth.exe” 3 D Bird’s eye Data (KMZ)
8 Maintenance System Maintenance Philippines GIS. | -
mxd

HRD AT LADFETHO T 7T b é T —H 7 7 A4 W Z UL TSR,

7-15 T4JE Y HHIE
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—
~|C Database File — Programs (ArcGIS + Sub Programs) -|—

(1)Philippines GIS. mxd

A 4

| - CoreData.mdb

/ (2)SelectSiteList.exe

*lC Shape Files l— e

-Contract Hydro Electric power Potential
Sites

- Existing Hydro Electric power Potential
Sites

-Additional  Hydro  Electric  power
Potential Sites

-New Hydro Electric power Potential
Sites

- Power Facilities

- Infrastructure

- Hydrology

- Geology

- Environment

- Administrative Boundary

AicProgram Data Files>’> ' )

- Projectinfomation Data (PDF)
- SiteReconnaissanceData (PDF)
- Layout Profile Data (CSV) M

- 3D Bird Eye Data (KM2) T
/ (5)RiverProfileViewer.exe / I

e T T T |

Y
|

T~
~

A 4

- Duration Curve Data (CSV)
- River Profile Data (CSV)

(8)Maintenance Philippines GIS. mxd / /

iiaieieialeieteiaintateiainiieieiede il i e |

(7)GoogleEarth.exe

/ (9) MkSiteShapeFiles.exe |

®7.3-3 TRYISLERELEET—S2I7MIL

I4JEVHEHIIE 7-16
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7.3.3 T—HR—ZAVATLOHEE

HRD ¥ A7 ADMEEA A — L#E/EEZ LU TICRT,

»

L Initial Scr.

Cwaa - * 2 ER

I B O AON L °

e T BT B e ""l

T Screen Mode
m ~ - Potential Sites
: - River Li
i e
H Site Searching Function
- Site List
Information
- Project Information
- River Profile
- Duration Curve
‘Icncrsneusrm. R e
Site List — :;-_ Subsyslem dor searching tamget sdes :]
7 Searching Conditions
= - Project Status
i - Location (Region, Province, Municipality)
- =% - River
- Installed Capacity
e > meirk b - et
X - | Click “"Apply Map" tab.
Layout Screen l
il e Layouts of target sites are shown on 1/50,000 map
2 ) Rzt Intakes
- Headrace
o - Head tank/ Surge tank
- Penstock
1 - Powerhouse
/ - Catchment area etc.....
4..
Click “Project Information”
tab.

7.3-4
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(1) HROME

HRD A7 ADOHXBEE E TIX, BT v VS, KSCER, 4> 7 T EH, B
THH, HEXEOE LA ¥ —EROMENRETH D, T — X X—ADOHIXIEEE ., H
MOBERF, MERE A LT IORT,

%_PhilippinesGIS - ArcMap - ArcView =181

fie Edit View Bookmarks [nsert Selection Tools Window Help

DEASG s BBX = c|dfmw | dadwleaclaanles :
Q@EE D@D S0k 0L 7§ @ | wer » | A7 _Project Information [ Site Search | - ) || [uwmes-i 4 445 6

) i~
& A

ggeversen |12 1R *B ‘EE) I oPs v‘ & & ‘ 50, 8 |$ﬂ # ‘ [ || = ouatoncurve 1 RiverProfle I Projectinfomation IJ 1 Sitelist

¥

x|

—Riverlines |~
= O rivertines
— RiverLines
O Rivergasin
= RiverSystemArea_[
DriverSystemare
= O RiverSystemArea
[JRiverSystemre
O Tss
O Road &Bridge
O Social Environment
O Ekectricity Demand Are:
£ O EnergizedCoopSysi
[ Blectric Cooper:
= EnergizedCoopSys!
Electric Cooper:
El &4 Administrative Boundar
O regionalBound
B O ProvindalBound

[cIRcRC)

BURUANGA

o}

LIBERTAD

O sarangayBound
O Geoloay

SRTM3 DEM (Digital Ele
[] Topagraphic Map (Scalé

TANGALAN

£ Hydro

KTI— o
Display [ Source ] Selection 302 : | |
I GiSLayer |al-clGumee. — <melnsula-a-l] Map Viewer |u euf === g

!
[ [121°53'43.902°F 11°50'43.243N

o= © @ @ s

7.3-5 T—AR—2QOHEEEEH
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@ philippinesGIS - ArcMap - ArcView =181 x|

Fie Edit View Bookmarks Insert Selection Tools Window Help

DEE& 2| o b |7 S =LA “‘“*“*‘ﬂ
[CRCEEHEHRLE: K I ] E’Tﬁﬁ o & F E@JEdlm[" >|ﬁj Task: [ Crezt= New Feawre ;I‘Targetl| ;I‘X@‘|JLahelmgv@ﬁﬁﬁﬁ?ﬁ

i O Chenge Version .. “E e ‘EE J s~ J 4 siteList

bbb o, B DB

[ I 1 purationCurve =~ RiverProfie I Projectinfomation

E|

4

= [ TaiRace_Layout
E @ Waternay_Layout
= Catchment_Area
= O reservoir_Final b .
e < R

Bl M Hydrology > & r
® O RiverfiowGaugings b, 5 ’
O RainfallGaugingSta L : -
= [ Riverlines

O RiverLines
= O RiverBasin
Blrivertasin
RiverSystemArea_[
£ O RiverSystemérea
[RiverSystemAre
O Tss
O Road &Bridge
O Sodal Environment
=2 Electricity Demand Arez
£ O EnergizedCoopsyst
[ electric Cooper:

e L-1 Point of Project Sites e
isplay.

. . . i of
4-1 River System Areas and River Lines LA~ 8- 4- - [ARBEBDED|@BE | \E’.*m|
9-1 SRTM
[ [121°5322,688°E 11°4725.194N

@ 0 |-& 2l g
%_PhilippinesGIS - ArcMap - ArcView =18 x|
Ele Edit View Bookmarks Insert Selection Tools Window Help
DER& L B2aX|o ||z Sl = A =% e
RQAXZOPEPI VLN ON 2 & F EHR | wor| r | 2] ook [Comiereu: = |[rereee | |4 083 | e~ G & G & G K

& % 8

|t potentiaste 1 Rivetine _INeaI

B 18 "'E‘E-'D JQPS"MQ.‘0.0. ] ‘5}@‘ ¥ ] 1 DurationCurve I RiverProfie _IPro]ecﬂnfumanon[ J 1 sitelist
x iad

x Mo u

E O Catchment_Area 4

= O Reservoir_Final

|

O Hydrology
=M n/ss
E M Transmission Line
— others
Type
— 115KV
— 138KV
230kV
13.8kV
230kv
34.5kV
350 kv DC
500 kv
=69kv
SubCable
Substation
@ M GeneratingPlant
£ @ Road &Bridge
B M rs

= M Bridges
+

Active Layer
— 1-2 Project Layout
2-1 Location of transmission lines and substation J 2l
PRI 3-1 Road and Bridge Z-2- |BRE|EEEE | B EE |

9-2 1/50.000 [ [122°925.568° 10°5424.534N

A 11:24PM
AR S,

7.3-6 HEOBEEER
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(2) mEDOB®E

a—H—ix, HF (Site List) | RZ 232 LI Ko THIBE SR L § 2R 2 Bk
THIENTE D, 22— — IR R MR EFEX DRBFMFICL > TRV IATL Z & TE S
Lot oTn5,

R OBRITN 7.3-6 IR T & 912, FHEAIHRRKRENE (Fry=7 B ID, AT —H# A,
LR B KR HIAZRE) EANT DI E THIRARRKT 5 LN TE D, BAERZRMR
SRIEA & LTIRMHOR 7.3-1 IR IR TN D,

oo et P

File View Option
(2] View Refresh | [ Select Al [ Clear All | [f] Default Category [ All Cateaory | (o] Apply(map>>)

F Status [Project 1D | T |
[ Status JCO1_Awarded =
[ Status 10 Number | [ |

| Potential or existing | | |

[ Project Infomation | Project Name >>> [
| Maxx Outpust (W) [ o |
[Power Generstion Type [Run-cf] River
F Location (Main Dam/Weir) [Isfand [Panay
|REgiun {shown in Arabic numerals to permit sorting, usually |
[Province [
|Mumc:palrty | ..
(B | Search Condition
I = > L q
—_— P - Status ID Patertial or Project Name Ma Outpist A .- o - o .
o) us Namber edstng R ity T::E ion Jan jon rovince unicipality rangay
[ ] . Timbaban Hydro Run-of River Panay e
[ 16 CO1_Awarded |16 Maninia Hydroel.. |10 Run-of River Fanay WESTERN VISA... | Antique {
[ 17 CO1_Awarded |17 Maninia Hydroel... |5 Run-of River Fanay WESTERN VISA .. | Antique San Remegio )
[w] 13 CO1_Awarded |19 Tigum Hycroelect... |2 Run-of River Fanay WESTERN VISA .. lolo Maasin {
= 20 COT_Awarded |20 Tipuluan Hydrael... |2 Run-of River Panay WESTERN VISA... | lollo Igbaras {
[m] 21 COi_Awarded |21 Tumagboc Hydo... |1 Run-of River Panay WESTERN VISA... | lolo Igbaras {
=i 74 CO1_Awarded |74 Car-an HEP 1 Fun-af River Fanay WESTERN VISA... | Antique Sebaste |
C 75 OOl Awerded |75 bayo HEP 1 Run-of River Panay WESTERN VISA... | Antique Sebaste {
s 81 COT_Awerded |81 Villasigs HEP 8 Run-of River Panay WESTERN VISA... | Antique Bugasong |
C 2 COT_Awarded |82 Guiamon San Ra... |2 Run-of River Fanay {
g | Result of the Search i
o L =0 '--1|a| ol . tuaen L
| &= M Sl et "= [ 7 2/22{2012

®7.3-7 T—AR—ADMABREKREE

T4)EVEE 720
KAREBEERAAVN)—RAE



B1E
T7AFIVLAR—k KNEBERT —SN—ADEERTER-FH

(3) HIRIFHMOEE
1) Hh&E#HR (Project Information)

HURIE RO —BREIT, AT —F =2 LY AEKIC PDF B TIE S 4L, GIS 77—
FRORT AT MIBEM T 6N TERY . Malflaz RN 52 & TIOREL X
R DI LRTE D,

(2) Project Information

e
BaBses| Lle|e@®(=18 8| 403 | e
L]

Project Infomation ]

PROJECT INFORMATION I River Profile l

D T###[Site Name |

l Duration Curve l

l Site Reconnaissance l

I 3D Bird's Eve l

[ Original Data ]

NLEE . FERilE & R OREHERI RSN TV D, ZoKIEpdf 77 A ML THATZ B TE S,

7.3-8 (1) TProject Information JDRREFEH
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2) AIEETE (River Profiles)

FIERTIXIE, 4 D 472 {ilRT X 512 5 D 1 MK % FEIC/ERR S 4L, CSV
TR L LTRT —HR—=RAV AT MMM LT, 2 DIIEHT — % 12, GIS k
DB R O O INALE S 5 BERROKFIfiER . AT > 3 v LV HUSICBER T Hh
TEY., WIEZRIRTH5H50MNT T 0P S 2RSS 2 & T 1) e % 3
IRTDHZENTE D, F2, TO7 0y =y NS ZR)IHERTT — 2 (28T 5 2
T, Wbyl FOMNEEZRTZENTE D,

(2) River Profile GaTJ11 4 &)

B RiverProfilesViewer
File  View
i [ Select All (& Clear Al |

<

Himasaan( 1830001

(] Tanaal11830002) River Profiles
[ Panicion(1 1830003}
[ ] sangay{11830004) 1400 —— Himocaan! (11830001}
[ Piramentigan(11830005) — Himagaan(New)
[ Mayo / Pirame ntizar(1 1830008 )
[ Siuahan / Hanticon(11830007)
[ Pacait1 1830008 1200
(| McCardy(11830009)
[ Hamtican(1 183001 0)
[| Mo Mame#t(11830011)
[ Manara Diotay(11830012) 1000
[| Mo Mame#2i11830013)
[ Mo Named#a(11830014)
[ Bonkon(11630015)
[ Mo Named#4(11830016) £ 800
[ Belala(11830017) £
[l Tributary of Manara Diotay(11830018) 5
2
w 600
400
H\mﬁjy
200
0
0 20 40 60
Distance from the sea (km)

R B H DI ORETH A RSN D,

B 7.3-8(2) TProject Information DT REEH
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3) RimBh#R (Discharge-Duration Curve)

47D 475 H K5 D 5.6.4 Hi CIER SN ROT — %% CSV 5 —Z L L
TERIEL, ERT vy VS E S DR 2 BEM T+ 52 & T AT —
HAR—=AV AT LA THRIHET ZENRTE S,

(3) Duration Curve (iR Bh#R)

BB DurationCurveViewer

File  View
i [&Select All & Clear Al J
[WRR-01 locos
[ WRR-GZ Cagayan Duration Curve
[ WRR-03 Centrat-Luzan
] WRR-04_Calatarzan-West <-> Mimarapa 100 WRR-07_NegrosOriental
[| WRR-04_Calabarzon-East -
[ 'WRR-05_Mashte <> Biscol-WWest
] WRR-05_Biiscol-East 90
[ WRR-08_Panay-West
(] WRR-08_Panay—East
[] 'WRR-08_NegrosOccidental 80
[V WRR-07_NegrsOriental
[ WRR-07_Bohol s 70
[| WRR-0B_Samar-East 3
(| WRR-08_SamarWest E]
[ WRR-0B Levte 5 60
£
& 50
2
@o
S 40
i
2
o 30
20
10
R e
0
0 40 80 120 160 200 240 280 320 360
20 60 100 140 180 220 260 300 340
Day

#1575 &9 %5 WRR(Water Resource Region) Dt it i 23R S5,

7.3-8(3) TProject Information JDTREFEH
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4) IKEEHEHTE (Waterway Profiles)

KEEWTIE, o= 7 MEC, 5 40 1B % 5T L TKKICIA - 72 e
W7 M OUKIEHEWT 2 /B L CSV 7 — X & L TRV AT AL T D, T ey
S BRICBEST T 5 2 & T, RV AT AIZBIT 5 HAHEHROFRREHRIZBNT
IKEEHETI &2 £R T 5 Z LN TE D,

(4) Layout Profile (7K B&#it BT X1)
¥ Layout Viewer
Elo  Viow
 [&Select All 12 Clear Al |
Profile
600
£ 400
& 200
0 ‘ ‘ ‘ ‘
229 badl 177 2771 3771
Distance (m)
500
400
£ 300
u:% 200 \‘/\
100
0 ‘ : !
-196 804 1804 2804
Distancs (m)
HS DK FEMEWTX N RR S D,
7.3-8 (4) TProject Information IDFTREFH
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5) IRhEKE LR— k (Site Reconnaissance Report)

B AR — MIPDF B TIER L. EOLNT-T 4 L7 PV IERGFET HZ & T,
K AT LOHSERERAFFERHTZ N TEX S, 2B, KHEETHRETIZ, 5 =T
i L7- B L AR — RN AT AZEE S LTV 5,

(5) Site Reconnaissance Report (Rt gE&E L R—F)

L]
i ol Duilirm ol Lo |
- = -
L AL -8 P or Wfprestinn |
—
M|
~ | Frour Frofi |
& = CHECH SHEET OF THE RECONHAIBEBANCE {1/8) Ma | [ T '|
| e | b in s ]
m . [Curwdos Cuna |
B Mo 1% Hemoparn B % Hemopuem
Frefadessy Lo wudy Siw S | i |
§ b s | o R agfdr i 2 i 7 e iy A1 il e ¢ vl
sy bouprals ER e opeds | T
[ W' 4 R RE (B  T ik bt o [ A 0 EE BTy ] 501 RiEs e |
L
Pl i B O £ FH pracer B e bir]
Tosud Head el ] i T
= Do Wi barigin (L] D Tl et T L D ]
Dottt % v il bouigch LY Dnacs o' Lol pmfi L5
Fracak ik = Pl b b -
Fanik:
Fuie ks . chimi
g AcFrevw wrmrn £ L tom o e el £ L oo o we
Hiow K ow e sy roogh rmd
2 [re—
o -:u:rnwhum 2 paryi Eed
[F—— I:l-l:l- B besbia] mmrel 4 mad 5 Clay
| | I |Ldmin ©dwsen boaxk g .

B HES A A S0 L 7o R D L AR — RIS SN D,

B 7.3-8(5) TProject Information IDFREEHA
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6) 3RTEME (3D bird Eye View)

3 RIC B D7 — %1%, Google Earth ® KMZ ¥ — X I L W ERR LAY AT AICT
—HEBAL TS, ey y MMEERICEET TS Z & T, AV AT AIZE
TR ROFRREEIZE W T 3IRICEMMNARRTHZENTE D,

(6) 3-D Bird’s View (=&t BHX)

Google Earth 12 3 Yot BIIX A F R S i, AR Z 0N 2 720 B LGB
DRI AR TE D,

B 7.3-8(6) TProject Information IDFREEHA

(3) HmIEMDEH - BN

HRD A 7 F U AV AT LADBHEA A — & BEREL LU NIRRT,
AT ARER BN L2, =—3—(% [Add New (Fr#iiEhn) J . [Updating (5
—Z5H) | . [Delete (HIFR) | @3 DOMEENSLER LD ZERNTHI LN TE D,
Bl Z 11X, =—%—» TUpdating)] Zi&RL7-%E, =——1% [Selecting Dialog] % >
T [Project Information] OV a— REZHEHHTHI LN TE D,

A=Y= TFEHTAREHEAZER L, TFA MRy 7 2000 LF% FEX L, 2 ik
FTHZEMTELLEIITR-TND,
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! nom Make back up file :|

85 o . LS S o
I Click “Yes” button ||/
— / Select Function and Potential site

= = Functions -
: - Add new o
=—E : = - Updating )
EE P P E | - Delete z
P | e
l, I Click “Yes” button I
_ I Elesand ey I Create Layout of site

— ]

Drawing facilities Edit the information
- Intake - Status
- Headrace - Spec data
- Powerhouse etc. - Enter F/S data etc.
Updating

Modification of DB

Click “OK” Click “OK” I

Newly Added Updated

7.3-9  HRD AUTFUABEEDIEEFIE

1) HRIFEROENR

R TEHR O CIBLBIN, fHHREE, HIER) 13X, e y=7 MEWRO AT #EHIC
BOWTRLEFRSEHTER AT DL ETRLEIIT O 2L TE 5, HAFHRD
o5, BUKAHUSOMERSH FE, #E) 28752 Lickh, GIST—2D7
nYxs MIEOERIZEHICEHRIND (Fry=7 MILEORA » MERIE
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BUK O#RCRRER) . £/, Ve Y= NEERAEE /FHERE, Tud o
7 NS TEEHIEEL (Project Information Sheet) ¢ PDF 7 — % 232 A7 A2 X ) HEHW
(ZHET R S D,

2) MmLA7YDEH

MR LA T D N (F LMESE, FEEFTALE, KK L— b7 &) O VERIE. Arc GIS
DAETHREMERBIC L VTS 2N TE D, ZOFEER, EHEELREFET L2 L
T, k1) AR Teve s MHUSESRIEE (Project Information Sheet) ¢ PDF 7
— ANV AT ALY BERIZEE R E D,

Select the objected
Project site

“ MaintenancePhilippinesGIS — ArcMap — ArcView

Eile Edit View Bockmerks fneert Selection Jool Window Help
DEES @ & [0 =l =Pl
Editor v p

QARG EI RO ROMN SR IR
— .1 Sketch Tool _ 73 ~~rT=l

Data Update Windo

| 2) Draw Layout by
2 Sketch tool of Arc GIS

= /i et

1) Project parameters can be
updated by this window

J |
MEFLYN =9 (2l d 3 128" 1GEBMAE 107 4TBEEI'N

3) Project Information Sheet will
be updated automatically
after updating above

— - After updating coordinates
- information, the point of GIS data
will be updated automatically

I4)EVHTE 728
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3) BAET—2DEH

a) APz MERIRE (Project Information Sheet)

a7 MEROBEEZ, 7.3.3 (2) TBERD & 512 PDF TS LT 5, AR
VAT HIZBWT, RO DBIO2ICBW T a7 MM OFE R O
BLATYU N2EHT5E, HEIRIC PDF BMERR S, T—2RNEHEND,

by HEELR—k

BIHIEE A AR — MiX, PDF 77— CTfERK L, 7'r Y =2 hO ID THAHETZ T,
ED LN T — 2 27T 2 L TTF—H 2 BMbLVTEHFTHZ L
MNTED, Flo, BHEEEL R — MI, 7Y =2 M ID TR AT AZBET
FETHZET, Y Tn Y MEICERTHZENTE S,

Site Reconnaissance Report

e Edit '
iaddl

Save as PDF file at the
designated directory

| Ea

RAB8E| i@l |O@® (=] |HB |2 L0

Site reconnaissance report will
be available in the system

= Project Infomation

L)

L

CHECK SHEET OF THE RECONNAISSANCE (1/4)
1D=ue lFeb 18,2011 |
Prepared by 1 Yuichi SANO |

Site No. \ 75 Himogaan River | 75 Himogaan

Preliminary Layout study
( based on 1:50,000 topographic mop)

Site Survey
( based on preliminary site reconnaissance

result)

latitude | longitude | EL (m) latitode | longitude | EL (m)

[Dam/Wer|N 10°40'43" |E 123°2018' 320 fDam/Werr [N 10°40°'43 E 123°20'14 290

PH  [N10°41'42" |E123°20'34" 240 PH [N 10°41°48"  |E 123°20°37 275
Total Head 80m | Total Head 15m
Dam/Weir height 15m | Dam/Weir height 3m
Dany'Weir crest length 76 Dam/Weir crest length 60m
Penstock length s40m | Penstock length m
Remarks

River water is clean

Bl 7311 RWEELR—FT—E2OEHFAA—D
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c) Kt

AR EEHEWT T — 2 1 X B 7.3.3 () CRERD X 512 CSV 7 —# TERR & T\ 5,
BEFOT — 2 OEH, oD WIXFEEOERTIER LT —& Z8mL, ey
=7 MID TAHIfHTEZ L TCT =2 2D NG FT 52T 7—4
DFEH - BN TE S,

LEX
IrAME) BEE BT T9H7-XE BAQ ERE 2-MD VXYW AWK y
owas  -m o[ 1] @D N Make waterway profile along
e > 20 o Rl 3|*@in|e 2 the waterway by EXCEL on
QuiNHGww1® [ 7 1 1
e > NORen o basis of topographic map
oSt s e o || s | | Do oo i || s o= WHIDPUYTEPITL AP N ..
e Headrac [ Headrac [ Head Power "
& Contour |Intake| e (Open) a Tank [mee Tailrace
Tanawah 140
120
100
85
85
100] 110
220
Opposite bank
(End) 100m 238
X i v K 60
Powerhouse gl 7 i 140
62m 13 113]
< » 20
g0 s - 1,650
BRSO - R O~ A~ 01 %5 Ul G ST mr oy Av B g o~ o

3 pwn e [

. Save as CSV file at the
designated directory

o o |

e

A : o - <‘, Waterway profile graphs will be
available in the system

7.3-12 KBHRFROBEHRAA—

I4JEVHEHIIE 7-30
IKABRBEERAAUN)—RE



B1E
T7AFIVLAR—k KAFKEERT —IN—ADBERVER- EH

d) ENIHERT

)1 fEr 7 — 2 1%, B 7.3.3 Q) TEELED X 912 CSV F— & TIER S TwW5, BE
FOT—2OEH, oD WILFREROERTIER L7 —% ZiB L., )il ID T CSV
T—=HEFINOGCIST—2 KON 7ry =y MMSONET 21D & BEffIT 25 Z
& T, IR T — 2 OB - BN TE D,

_I Programs (Arc-GIS) | —| Hydrological Data l—

—” River Profile Graphs !!

B Brofles

ey
=2

r
L

<GIS properties of SHP data (" Linked by ID number of the :MMF/'J /
of iverline data> | river system and the river | ’
© ey i (RivSysID / RiverID) with ”‘“""’“““3'/ W"fﬂ;tr
getion. [ Termosind  hydrological data

& 0401-3_RverLnes_Detal
fog Hisb.

Location: | TEZSE: z

[Identified 1 feature

m
”»
%
8
3
&
B84
-3
&
7
88
R
River Profiles (CSV text data) ”
. ® oI D £ _
<Original Data | % jmmsm™ . D T G
N prir Rt ok YOS ¢ 0004 -
of Project pete g oy ss0 11esomd  sas 200l €,
- 06182 genous Peases proil 11880004 5358 2o0]
Information> |z o " us oosel _ _ze0, &
i fesres iltangan 11050004 363 s §
e ] Hilstangsn 11850004 363 [} oo
& Hilstngsn 11860004 33 as owerhouse
Py Histongen 11850004 4451 ms = =
R ——— log 11860001 6834 a8 Distance (k)
e Tog 11860001 6534 ]
e oo g 11860001 ge34 88
0014 GIS STATUS Acewe Fat Tog 11860001 6634 [}
005 GIS STATUS Gesgy Hilabengsn 11860008 5738 350
et e _ 11900008 _¥
W7 QU STATUS CumanGove W 7w sl 00186 Riveer /-
i ot
st e ) X
Pk VS
ST o || Weir & Powerhouse (CSV text data) ”

7.3-13 At BEOBEH A A—D
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e)

FLHR R

TR, BTN 7.2.3 QTEERD X HIZ CSV TF—H TIER SN TW5, 4Ui%7 7

A ILDTF —

X DV HER ID 2 EDTT —
IEHROT —

DR EZ Y T oY 27 MEICERT DI ENTE S,

Programs (Arc-GIS)

of river line data>

- ~
<GIS properties of SHP o Linked by ID number of the

discharge-duration

(DurationID) with hydrological

curve

_|

ML, Yry=7 M
Z LB 1D Z BT 5 2 LT, 20T R Y= MY T DI

Hydrological Data

|_

Discharge-Duration Curve Graphs

| Spucic Discharge missitocknz] |

Dursion Curve.

o Kot \_data
Mertfyfom: [ <Top-most loy
e “‘ﬁ':ﬂ"“‘”—o“" Location:  [451,627.587 1,100,814.395 Meters
Feld [ vahe
D 193
! Shepe  Polyine
mMD 94
i RVSISD 186 =
| RIVSYSNAME log Hisb
! RNERD 11860004
RVERNAME  Hisbongan
| iR 5000000
(om0

[Identified 1 feature

<Original Data
of Project
Information>

S o vorraton

1S STATUS Lo Covr
1S STATUS Dirston G
Reras

=

540

017 S

W

1 ‘ Dscharae-Duration Curve data l

A\ K L M N
1 WRR- R~ WRR-08_Samar
Nams g NogrowOooidertel U7 NogrosOriontel [RR-07 Bbal o s ™

L2 lwar IWRR-08 WRR-0T WRR-O7 WRR—0E
3 .mam_lvm!—rrewns Cebu Bohol Bohol Samar
4 loay 10 T 12
] 7 126123 56547 Ba045 2051
e 2! 75153 2744 50384 1564
1 3l 7312l 24688 46585 134
o] o 70852) 21748 43776 1211
] E N 68871 20808 38815 110
[0 5 6480 19085 3sors oot
1 b U 60s3a ! 17148 3356 84t
hz] a1 se211] 17115 29988 B8t
[a] o) 54728 16708 25245 851
14 1 | E‘EEI 16448 23415 B0
is " 5413 16264 21525 785
18 12fl 436771 157713 20279 721
17 131 a4t 1547 19255 &
sl 14, 3954 15082 1847 66
13 15} 8219 14589 17564 631
[20] 19! 36848) 14277 16826 617
2 1l 35331 13969 16008 564
[22] 18y 33894) 13554 15213 57
2 19 ETIEN 13288 14723 551
[24] 20 3114 13189 14247 544
25 al 304081 12721 13671 521
28] 221 28833 12356 13467 50
21 = 27489, 12086 12983 48¢
28 ~_ _ _ 2643, 11854 12597 151
W« s w\DustiorCine /7 le
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