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Likud AR EHEBIIHAIREBETEE TR KARBNRIC L2 THABREOHBREE R
B4OAI) 2R LAEBRTHD., BENRIZLS AR 2ESL (RTCF. Rice Terraces
Conservation Fund) O#FERS5ZEEBRNET 5,

1 G8H Y M —OEERH 10 NSRS NIBERIFINF—OURZHHLLERMANPO THD, B
0 SIHRE AW, BEEAWNEML TS,

| B
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2.3 Likud mbﬁﬁﬁﬁ%l:ﬂﬁén&’aji ‘
Likud K AREARICHEINA3ERDRIITROEBOTH 2,

(1) lfugao MADBARTEHES

Likud K ABRRMSDTFET % Ifugao M TIX1 7 HA MEE S 4L (IFELCO : Ifugao Electric Cop.)
28 SN-Aboitiz RS FREDENZBAL., NADEEFEZToTWS,
* IFELCO O 2009 £ DERIRFE B/ R IZ9 9987TMWh TH D . 2010 FIZHL 10,657MWh, 2015 4
T 14,713MWh IZET 58 D LB SN 5,
‘2010 £E 1 ALARE, Ifugao MiZid €8 12k %5 Ambangal 7K S1FEF(H 77 200kW)RRE % T T
%M, Likud AAREHPER LB EITIX. Fig2-l IRTE DT, 2015 ERATHREHES
RO AT%EZED ZEMNAHEL RS,

Power Generation of Mini-Hydropower Plants in fugao
800,000 I | T 8,000,000
. M Generation of Likud ’ o
: 700,000 B Generation of Ambangal : £00.00
§ 600,000 —— Cumulation At 8,000,000
T 500,000 5,000,000 g
400,000 & 4,000,000 =
k "“ B
5 300,000 g ;} 3,000,000 %
o 5 [ k-
2 200,000 & * 2000000 E
£ 2 ? d
= 100,000 % ‘1 1,000,000
0 0
Aug Sep Qct Nov
Items Unit Ambangal MHP Likud MHP Total Remarks
MaxImum Qutput kw 200 810 1,020
Annual Generation MWh 1,443 6,092 7,535
Annual Effective Genseration MWh 1,327 5,604 6,931 -Loss=8%
: Demand
as of 2010 % 125 52.6 65.0
Account Rate 10,657 MWh
for Demand Demand
as of 2015 % 8.0 : 330 47.1
14,713 MWh

Fig.2-1 Focus of Electric Power Supply and Demand in the lfugao Province

() HRRESTHFOHBREADEM
T4 VEZE) YEIBOUEREIZENE 174 U AT 4 ) S OEMER] 132000
FORBERS, TOHKRBRERENS, 1995 EICAX A0 HREEICEBRINS-. LMLE
M5, S, HHZERTIEHEOAGSECOAMOBLEERIC, MEOFMREIN R IZET
L. 2001 fEICH: THEFBEGEY X b ICERINB 28, BREAENRENEDIDDS
5,
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TPAFILR=F (Likad /15K 5 RS2 D)

T e R DAL BRI ik

t R E S REEOM R (TEPSCO #F) BAiZEL7-H B (TEPSCO {882)

UNESCO ZRBIZLBRECAY— T I NTNAOE2IBZHOESLELELL, ©

DA, k. MBEL TV EEASNSIME - #EMKBORHES, HEANICKHELRSIASKT

T THEMK 20 BARNYOESABEELINTNS, (Table2-1 28)  HRTE, #FABEOHE

REET A REREN SMICBEENTNSY, EhSORSICHLSEN I ELELILE
<. MRREARSOWEITERL TS,

Tabte 2-1 Cost for Rice Terrace Conservation

F—REREEE . ERR
- - - -
N &Ef;; ; iﬁg;;ﬂ;g’gg&tmih (pesos/year) (JPY/year)
HRL - BAORERSE=SY > ' 4,010,000 8,020,000
B AT LOMEEE=SFY Y 7,100,000 14,200,000
A0 Ty AF A (E 10 ER) 1,840,000 3,680,000
ABHE LR R RN A RSEE 1,800,000 . 3,600,000
Y—F—DOFM (RER) 1,840,000 3,680,000
BEYE GEE - GHBRIEOER) 1,260,000 2,520,000
MRS CAMEOEE (BHE~OHRIEN 1,480,000 2,960,000
at ‘ 19,330,000 38,660,000

High ; Ifugao Rice Terraces Master Plan 2003-2012

¥ Toft, BERIRELAMEELORBIZEIBT2RA CEZEAERR) LU T, 9% 1 0ERMIZH 11 4
AoHEeRLREIND, '

Likud AKARTAARRINBEICIE. Ambangal NKARBRIZ L 2R ESHOE TR
Mz —BEBRORBIIHNELINLESO ISR EHETES,

N
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24 d‘l‘”;ﬁ%rd' -Er#F_t{_Lﬁ-]' luﬁljérﬁﬁﬁﬁ

2008 £F 12 A @ﬁi‘lﬁ’éiﬁ«)b#-—ﬂeﬁﬁﬁu% INKAFREEZBFUBEAEWTEL R —ERILT
EOREEBRFEOVDLDTH S,

Ifugao MDZEIET 32V F 4 L 5 EH#E (Cordillera Autonomous Region: CAR) DHuIRBI 5%
% (Regional Development Council) THERMFEYASY —7 S (The Cordillera Energy Producer
Master Plan: CEPMP) Z{ER L. CAR IS OXKBROBEHEREHEEL T 5,

Fio AT HFMNTIE, 2007 £ 9 AIT/NKAFREIIFE S FI(The Mini-Hydro Electric Power Plant
Development Program Ordinance: Ordinance No. 2007-045)% ., 2010 4 1 HiZ7 2N HIVRERSRE
RUEGHSFERICHRD D546 (Provincial Ordinance No. 2010-019) %584 L. Ambangal /hKH
RAFICBNTERIANRESREBHL TV S, '

PEDE ST, Likud KAFREBERIL, ER. 5 NEOHTT 2 EUSEIZERL, 74
BRI BT BAAMRORECERT 5270V s FTH S, |
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ZPAF ML (Likud /KA RSB D)
E3HE [fugao MOERE
31 —fRRE

(1) Ifugao MOEHIE

Ifugao #Mid, It Luzon DPIEE. Cordillera BIRIX(CAR)6 HOWND 1 MTH 5, KM 256,636 N\
y&—), FEE U, RS, JARBHFHRICEONZILEHH TH 5. ML Lagawe 125
¥, 7l Benguet M. tiX Mountain M, i3 Isabela M, @il Nueva Vizcaya M EBEIEL T3,

L s 'hiwn:
T - !
Philippines
Intamational boundary bty
*  HNational captal | oA
Rabosd © Luon o
Rosd P
ararrean Pa0-PRAIDDING Highrway ' Stran
: o
i O Basray
30 ] N | uasar
R [ SO0 bl H ‘I
Lot Cbarian! Cans Mrojocsion, 59 W 1OW

CAR,Ifugao

Theem e fm

PROVINCE

Celebes 1
Spa |

Fig.3-1 Location Map of ifugao Province
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(2) Ifugao DERMIE R .
Ifugao DERIFIX [IPUGOI NS ETH D, TPUGO) VX Ty, 1 X T~n5) 2HIkT 3.
MPUGOL IZ AN ZHiHEFRIC L o TIUFGAWI ZED D, T 0% Y A U bk B2 MNfugac)
WERL. ' ‘

1902 £E/n 5 1905 4EDR, Ifugao ¥d Nueva Vizeaya IHOD—ERTH -7z, 1906 £E. % Mountain
MO —ERITFRA 3248, 1966 4 6 A 18 H. TEikR 1526 £7=i345:41 4695 1737 % Mountain
Me 4 DDMITHT SN, 7DO08, T7zxdb, Lagawe, Banaue, Kiangan. Hungduan, Lamut,
Mayoyao J UF Potia Bi~GRIE S /=, -

B, Hugao ML 11 BIZDW BN, 1758, 10 OBFIEHERT) 7 TRR XN T 5.

(3) Iugao M- ithiE % :
Ifugao Mid. HRAWBICL > THANDT SN S, Ifugao DK, Isabela & E Magat JIIIZ L
D, E7=79D Benguet M & X Pula LI X ., £ Mountain /N & 12 Polis L & - T, RO Nueva
Vizeaya M1 Lamut JINC K > THER A TE TS, TRIIMASBOEEEHORERL TS,

Table 3-1 Land Area of lfugao

L ' ' Percent (%) of .|- - No.of =
Municipality = - | : Land Area (Has) - . N
o o . Land Area.. | Barangays :
Aguinaldo 44,810 17.46 16
Alfonso Lista 51,092 ' 19.91 20
{ Asipulo 29,043 -7.64 ' 9
Banaue 17,132 6.68 18
Hingyon 6,259 ‘ 244 12
Hungduan 21,501 8.38 9
Kiangan 8,109 3.16 14
Lagawe 27,757 10.82 20
Lamut 22,544 8.78 18
Mayoyao 20,190 7.87 27
Tincc 17,631 6.87 12
lfugao 256,636 100 175

Source: Land area computed from NAMRIA 2003 Land cover map
@) AORU#SHEH

1) EEIN-7 .

Cordillera H KIS REHR CHIRE N TS, Hugao MiZ 4 DO EE L Bk L —
7. Ayangan %, Tuwali . Kalanguya f%. Kalinga e SHREN 3, Ayangan HelHiZ & A&
ETOWITBNWTRZIT 53, Tuwali I3 EIZ, Lagawe, Hingyon. Kiangan, Banave. Hugduan,

Lamut. Asipulo #8IC% VY. Kalanguya #:I3 Tinoc. Asipulo #8. Kalinga 113 Alfonso Lista £fiZ
&, ‘ ‘
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Table 3-2 Ethno linguistic Groups

Ethno Group . Tribes

Ayangan Group 1. lolilicon Tribe
2. lalimit Tribe

Tuwali Group 1. llag-aw Tribe 10. lhaliap Tribe
2. bunne Tribe 11. Iboliwong Tribe
3. Munkigoj-a Tribe 12. fambabag Tribe
4. Mum-alyon Tribe 13. Dikkalay Tribe
5. Munganu/Munkalyoj Tribe | 14. lkamandag Tribe
6. Kala Tribe’ 15. Ibannawol Tribe
7. Yattuka Tribe 16. lcambulo Tribe
8. Ipakawol Tribe 17. lgohang Tribe
9. Imuntabiong Tribe 18. Ihapo Tribe

Kalanguya Group | 1. Iddaya Tribe 3. ltabuy Tribe
2. ltenec Tribe

Kalingan Group Kalinga Tribe

Source: NSO, Lagawe, Ifugao

2) AORUBER

Ifugao A 11+ 180,815 A Cordillera H # (6 /M) A O 1,520,743 AP B4FHICZ 1 11.89%
235, 2EMAOSS,574,614 Ah®D 2% TH 5, lugao BHFRHENE LD A OFHMN
BUL, BRAOWMBEKRER V., FRIRERIX156%THD, U—2a L0 1L5%K
DIZEWAL B L AND 2.4%IZH~RB &N,

Table 3-3 Ifugab Population and other Provinces

3 0 2000 2007 Yo. Share to
i : L Growthi AL ._";,eg‘l

P Populat,qn 'Ponulatlon
Philippines 88,574,614 - 2.04 -
CAR 1,520,743 1.72 1.5 -
Abra 230,953 0.26 1.35 15.19
Apayao 103,633 (.12 0.9 6.81
Benguet 372,533 0.42 1.68 24.5
Ifugao ‘ 180,815 0.2 1.58 11.89
Kalinga ’ 182,326 0.21 0.64 11.99
Mr. Province 148,661 0.17 0.79 9.78

Source: National statistics Office (NSO)
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Table 3-4 ifugao Population

Average Annual

, __Growth Rate
L S e R (1990:2007) !
| Aguinaldo 19,830 12,623 16,377 17,231 0.71%
Alfonso Lista 14,816 17,552 21,167 25,323 2.54%
Asipulo 9,508 9,964 12,294 13,340 1.15%
Banaue 16,943 20,514 20,563 21,448 0.59%%
Hingyon 8,373 9,724 9,769 10,071 0.43%
Hungduan 7,254 9,491 9,380 92,601 0.33%
Kiangan 21,304 13,514] - 14,099 15,448 1.29%
Lagawe 12,437 14,898 15,269 17,477 1.91%
Lamut 14,101 17,081 18,731 22,109 2.35%
Mayoyao 23,942 14,733 14,181 16,722 2.32%
 Tinoc 8,256 9.504 9,783 12.045 2.95%
Egao 156,7641 149,598| 161,613 180,815 1.58%

Source: National Statistics Office (NSQ)

3 ERARUIRA

BRI, &5, Eﬁﬁ@ﬁikﬂﬁbb@‘%ﬁhhkumuﬁéné LRI, 15%%14&@9?
MAOTHY., —EHMREBETHIFESU. .

CREE. BREEEP, —RRAR, BERBFOERATEEL TS 028D,

2003 FEEIFRMF RO E TIIEAEIL 908% TH o=, (Table 3-5 BH)

Table 3-5 Labor Force and Underemployment Rate, CAR 2002-2003

- e Total o .
T A Populatlonls Parti c1patic'>h )\E_g}pl_:oyment .
"_;Prownc_e_,s_v-‘: years&over .,-j- Rata .
AR 2002 2003 2002‘:2003 : 43 Ak '-"2003“ 2002|2003
ABRA 140} 142|89.42 |65.80 {88.90 {91.80 |11.10 | 8.20| 5.60| 6.10
APAYAO 60| 61]66.66 |75.30 [95.80 |94.70 | 4.20 | 5.30{23.20 [13.20
BENGUET 423| 230|57.92 |169.00 [87.70 |86.60 |12.30 [10.70 | 2.50 | 4.60
IFUGAO 105]| 106{72.38 |60.10 {88.00 |90.80 |12.00 | 9.20 |13.70 |17.70
KALINGA 107| 109/67.29 |73.50 |88.00 [91.20 |11.40 | 8.80[10.30| 1.90

MT. PROVINCE 91 91]/87.91 [89.40 |93.80 |98.10 | 6.30 | 1.90 {1040 | 4.30
Source: NSO. Counrtyside in Figure 2007

BFHHTIE, A 2000 £, —H#EFHZ0 OEEEHRAL. 85245 RV, F£EETHIT
66,284 XV, Lo T 18,961 XY DREENBH D Eic2 D, —HEETHINA 1997
FR5 2000 FIXHATTREDSBDUTHDH, 191 EHSHBNITMITHWS, WAED#H
LB WARERICHZATETBY., HERBEDIZH DM 5> TS (Table 3-6).
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Table 3-6 Famzly Income and Expendltures CAR 1997 & 2000

86,801 111,185] £9,183

ABRA

APAYAO 89,976]  92,907| 60,780] _ 67,343
BENGUET 145,879] 184,425] 110,228] 147,787
IFUGAO 87,687] 85245 70,000] 66,284
KALINGA 100,746] 111,790 80,605] 85,931
MT. PROVINCE|  68,080] 98,369] 54,655 74,369
CAR 112,361] 139,613| $6,924] 110,338

PHILIPPINES 123,168) 144,039 99,537| 118,002
Source: NSCB Countryside in Figure 2007

EF#IIMBRBELIC LU, Ifugao D— A D ORI 2000 F0 5 2006 FI1TH
FTEATVWS, Table 3-7 I2khiE, — A% 0 OHREFREIX 27,714 X T Cordillera HiR
R4 FRICHWERMEELZD, ARROFEDIZORMN>TNWDS,

LaLaMns., EAFBIEETWS &RV, Ifugao MOFEHRARY—T a3 PEHLA
W&o bbirn,

Table 3-7 Mean Per Capita Income of CAR Provinces: CY2000, 2003, 2006

22,311 24444 23,775
APAYAO 18,873 20,425 21,982
BENGUET 36,045 43,381 57,503
IFUGAO 15,648 24,979 27,714
KALINGA 18,822 19416 28,000
MT. PROVINCE 20,521 19,666 29,232
CAR - 30,767 35,788
PHILIPPINES 31,260 39,989

Source: NSCB Countrys1de in Figure 2007

4) AR

1997 FEOESEY  HREEBRFEITCINE, ARSI, MAARZRRRORANHER
RETFE->TWS, $habb, HERNMBORT. EFR. #F. ®. TOMEFBILELD
OMNFITTERVIRE] LEBSINTWS,

FEJEE 2000 4E. Ifugao M THL, KPEIEAL. 55.1% 0 EEEF L SN, Cordillera H R TR
HEWEERERT, BLANTHEI4BZBRICELWNTH -7z, 2003 F, EEZRIT 28.1%FET
WTFAD. SROBEBRLV20MHASIRNRT 2 Z ENTELIL2006FE IR L HAD 309%
Thol.

2006 4E, Ifugao M— A ¥7= 0 OBERAFTIFA 15,556 XU TH D, Cordillera BHER DTN
I h{ELS. 2RV AVD 15,077 AR EE 9. fugao N TOEFERITEOFEHERE
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REDBENIENINNA S, 2006 EDOHEEPBHAATE 15,556 XY &3, Ifugao T 5 AF
BAER ST EINBRVRERASERHNA 6481 RV THD, BHELEREOBEAMS
5 AFRBETRE412NVNBRELEINIETH S,

(6) HFTRFE

Ifugao MNOBEFIIREEZHAREL, &itb&:@)&h#%%k@f%b‘tm%o LU e 8
EUEBSHECHBEROERRMLILTVS,

Ifugao MTIX, BEN5. HIHME. EHFE, HEALSERNEEZS E<AALEMNLE
FEIChEsTEENTE L. LHLANS, CORHEBERTHEEOWWEAZZ), Xt
MEEROE R TRERRICED. BREROEEIY AN NKERSELL T /=,

BREXETHIBRECHKENTHI 0% 2503, RALI S, MAMENSALR
SKREERITZTIEN | FED 5 #» ABMITULIBHZ50, RBIENS RYOHEAEER LS
D500, TEHE BRE, BAEZELTI2HOMRNTVS., BAnd=ErnEsh
20, HEMSHSENADENWERTF IAEREINZVDLTVS, BRERELLTIE, &
MERTHLARP VT ORI, RHMET. BhEE, Toorals, BRsE. Bn,
A ENDDHVUBHEIL %DATH S, %3&E¥ﬁ$ﬁum%%£®rmé £2T.
BB Hfugao MO T EERLE VWS,

(6) HLxibits ,

B8 Hugao IROLAHHANIT L BEKFETH 2, BLMGEBETHEEREN, Pa<EDd
4 ROEMESDHBMBEL 2o THBY, LHMOFENEKHNEDEERBHERET. T0
EORARCMEREETH 5. WEOEHEORETEICRENRUEh, —BB#EXh
HEOFEZEMOEI LEABLICE > TERERDEZDT S,

lugao BIIMAFDOREMILEESM U, Hha RERE. BEELEOH 502 BRITENERD
2. UL Mumbaki & FHIN 2ITHETICE - TERO fTHhN 2. Mumbaki 12 4 ORI %1%
RITHUHL, MEDOZHEBIERIMMEFITOFRTNTIR ST, %l e Ogm
HBREIBELTW:,

-~ FREBHEIZWIMR Hugao BRIZK o THEI N, FHERFRRL TW=, FIEDOA 2L
BORBEMCHBZES Y522 Mo/k, BMLWHRBEOTT, REHEDYT, Bir2FE
IROHTHEEZEZ ST SN0, %@&Aﬁm&inEwmﬁﬁmwioTé&éh
TEWnWZ 5,

MEEPREEOHA, REEFUAMMBALTERZIEIZLY IHugao IROAETERE
boTWhwofk, FIZMEEINE Hugao IR EN THERWBHEOBEY 255 2 &< 3
AbBEZFAN. P BEOERTHREZVHTIE. SOELOALOBTE2RAT 2
REFLDFHEER V. SHTH. BHY, #ERX, BHEEE lfugao REXDODD HTIFoT
WaHDbN3E,
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(7) Hugao MEXFFORIFER R

- 1) MBRR
2006 N5 2009 FITMITTO Hugao MBI R, BFERB LIZoTWT, IA,
THELEMOAEMIZH D, WERAOERIIEIZ, ENSORA (IRA) ¥ ENBEERG
BZBD AR POMHITICE D4 E5MITE D, (Table 3-8 Receipts and Expenditures of the PGI
2006-2009 25

Table 3-8 Receipts and Expenditures of the PGl 2006-2009

$00,000,000.00
400,000,000.00 -
300,000,000.00 g I _
200,000,000.00 {— - M _ -
100,000,000.00 - P I - —
’ CY 2006 CY 2007 CY 2008 CY 2009
Total Receipts 287,764,258.00 | 333,555,509.30 | 427,772,565.49 | 431,839,698.69
Total Expenditure | 245,393,376.26 | 272,114,348.85 | 330,855,518.07 | 386,947,600.91
Ending Cash Balance | 42,370,881.74 | 61,441,160.45 | 96.917.047.42 | 44,892,097.78

mTotal Receipts M Total Expenditure  mEnding Cash Balance

2) RAR

Table 3-9 IMBORAT 2T, BROKELBRIENMS ORA (IRA) I2k3, 2006
R R OMARNAIL 1% AT TH-o 208 2009 FETIE 10%ITEL 2. BHIARBMLT
NAHLOOEKR, NEFFOMBIIENS ORANERMHEEWA S,

HAHME (EOMAAORE) NRIE, BHRA (FEER. BEB, TOMOR) &K
SLUADORA & UT TEURGIF R, R, EFBEXCHERSMNS DINAK LS,

Eh50EA (IRA) OREFE. 50-60%MAHR, S%HARKBLREMIEESR. 15%0
BUTFNHE S TR, 200 AR 70y M RAKZHTON S,

BEMERHBIEDOHA RS54 vickiud, EoEA (IRA) @ 20%%EREIC. TORAE
D—>7ovzZ FeRETHNS, FZXIE, 2009 E£O IRA 3K 387 BARYTHO, TO
20%, BITEARAVEREICO- 70 2 MIRATES,
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400,000,000.00

300,000,000.00
200,000,000.00
100,000,000.00
0.00

2008
: 2009
2006 2007 2008 2009
® Locally Generated Revenue (all| 5 5c 31749 | 43.964,380.64 | £5.014,665.40 | 43.906,184.69
: sources}
® Internal Revenue Allotment 284,382,659.02 | 288,899,064.00 | 341,313,912.61 | 187,015,072.00
M Share from National Wealth 624,281.49 692,064.66 1,443987.48 918,442.00
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BHBLRRIRTH
1) BIEORIR

IRTED IFELCO EETEHMROBWAHMIEORIFL. REHIX. 2009 FEDHE H(Annual Report
2009)ic L3S, FNEFERN 19,991 £, 20489 F &z T3, '

i, ZZ3EMOENFER. REKO#BE Table 3-10, BLUAFig3-2 IZF7TH, BYEYK
DHEURIL, EMS~8%BBELEZSTVS,

Table 3-10 Trend of Membership and Household Connection 2007-2009
(H #2:IFELCO 4T Annual Report 2007~2009)

% RHEUE) RERE) RRHOM U
2007 11,514 17,709
2008 18,393 18,859 5.01
2009 19,991 20,489 8.69
IHEX(R) . RER )

20500 |-

20000

19500 |

18500 |

18000 |-~

17500 { —- -

17000 | o

16500 P e i m——— e —

16000 | e S

2007 2008 2000 F

Fig. 3-2Trend of Membership and Household Connection 2007-2009

Fiz. WX (Barangay) HIOECRHLELERIX, 2008 F DT E (Annual Report 2008)
IZREINTVBMN, TOF—FERIZ, 2000 FOFROBILBEHMTS & 65.3% T, BIME

BEXVHL%DOHBUMNRSNS, 2008 FOREZTEHIILMRRZEOT(LIRINEE Table
3-11 BRUFig3-3 1ZRT. '

39
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Table 3-11 Status of Electrification of Barangays (as of December 2008)
(tH 38 . IFELCO #4T Annual Report 2008)

. : HE ¥ (Barangay) - D) o
No | BABESR SR Rit BE (%) EREX it wE éﬁ(:&)
' b X B 2000 B (%) ,
1 Lagawe 20 20 100 2,944 3,206 109 3,078
2 | Kiangan 14 14 100 2,692 1,910 71 1,988
3 Lamut 18 18 100 3,654 3,921 107 3,427
4 | Banaue 18 18 100 3,953 2,143 54 2,150
5 | Hingyon 12 12 100 2,063 1,194 58 1,327
6 | Mayoyao 27 24 - 89 2,917 1,231 42 1,198
7 | Aguinaldo 16 14 88 3,341 824 25 829
8 | Hungduan 9 7 78 1,699 763 45 569
9 | Alista 20 20 100 4,275 2,765 65 2,891
10 | Asipulo 9 9 100 2,131 . 540 25 562
11 | Tinoc 12 12 100 1,680 362 22 365
=113 175 168 96 31,349 18,859 60 18,393

(Source: Annual Report 2008 issued by IFELCO)

R A(%)

Fig.3-3 Status of Electrification of Barangay (as of December 2008)
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— ————————_______——___—— — — —— — — ——— —————— ——— |
(2) BHEERT

IFELCO 13851 % SN-Aboitiz, ISELCO (Isabela Electric Cooperative). NUVELCO(Nueva Vizcaya
Electric Cooperative)» STEA U THFEL TW A4S, EROALIX 2009 £ I TH 12,000MWh
T. IRFEBEHRITN 9,900MWh EroTWws, H/z, EHEROHEKIX, £HK 178MWh REL
THO. 2BCLEDIEGH. #918%E 5T WS, Table 3-12 BIINC Fig. 3-4 ICifi % 2 4R
OBEBHNFEELRAREERT. ‘

Table 3—-12 Purchased and Sold Power of IFELCO
(8L IFELCO $#4F Annual Report 2008, 2009)

g T BnER B R _’AE;&IEE‘: RE T HEOFE
(kWh) (kWh) {(kWh) (kWh) (%)
2008 £ 1~12 B
1 896,870 705,543 2,242 189,085 21,08
2 870,866 756,304 2,251 112,311 12.90
3 836,769 679,145 2,256 155,368 18,57
4 984,055 766,844 2,268 214,943 21.84
5 825,691 714,990 2,274 108,427 13.13
6 904,545 696,594 2,288 205,663 22.74
7 894,497 750,599 2,296 141,602 15.83
8 936,662 779.427 2,302 154,933 16.54
9 979,876 796,506 2,660 180,710 18.44
10 955,595 796,533 2,701 156,361 16.36
11 997,450 825,142 2,858 169,450 16.99
12 951,415 755,817 3,003 192,595 20.24
it 11,034,291 9,023,444 29,399 1,981,448 -
oy 919,524 751,954 2,450 165,121 17.89
2009 fF 1~12 A '
1 988,005 795,028 3,036 189,941 19.22
2 976,339 795,621 3,062 177.656 18.20
3 948,134 769,835 4,086 174,213 18.37
4 1,024,009 833,713 4,316 186,880 18.23
5 941,607 764,627 4,428 172,552 18.33
8 1,048,682 841,381 8,436 198,865 18.96
7 991,052 831,407 8,637 151,008 15.24
8 1,044,547 831,050 8,842 204,655 19.59
9 1,073,924 880,573 8,994 184,357 17.17
10 989,493 814,118 9,049 166,326 16.81
11 1,049,686 876,884 9,098 163,704 15.60
12 1,021,799 851,696 9,906 160,197 15.68
&t 12,098,177 9,885,933 81,890 2,130,354
i 1,008,181 © 823,828 6,824 177,530 17.62
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Fig.3-4 Purchased and Sold Power of IFELCO (2008~ 2009)

3 180FBATE
IFELCO RdEEMIIR D 1 BOREATIN— 7% Fig3-5IZRd., ZHIX20104E3 H 26 H 0 B3y
54A26H 24K ETO 153 0OT—F 2REBICFEEL L 2 O T, BIEARTIIER D 800kW
BET. BXARIIER 19:00~20: 30 HO 2,000k W BETH S, £/, FHEKHOE,
BRIO\BERER2S, BE. BRAMIIEALFRLTH S,

2600 [ U [ e
2000 1- I e im—n s B L ———
— Weekday Holiday . . .
1.500
1.000
500 1o - -
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COODODOQOOC OO0 O M rdrd mi oA i vt oo el o GG &1 £T 2
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Fig.3-5 Daily Load Demand Curve
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(4) BABELIIETH

IFELCO Me BN OB T/E L IR TFRE Table 3-13 IR 7. IR TPRIOHEIIZ. BHE0HBE
DHEVROFEEHEOB S TRETDEFRELELDET S, £ Fig3-6IlZZD S 5T %57,
Table 3-13 Trend and Prospects of Load Demand
(H{#2:IFELCO $1F Annual Report 2009)

& FEZEN BERUR KR P HEF % o
(A X kwh) (%) FR(AT kWh)
1999 5.22 - 5.220 EHRE
2000 5,76 0.1034 5570
2001 6.26 0.0868 5.943
2002 7.16 0.1438 6.342
2003 7.92 0.1061 6.767
2004 7.56 . -0.0455 7.220
2005 8.29 0.0966 7.704
2008 7.80 ~0,0591 8.221
2007 8.15 0.0449 8772
2008 9.04 0.1092 9.360
2009 9.80 0.0841 9.987
2010 - - 10.657 132 % RfE
2011 . - 11.371
2012 - - 12,133
2013 - - 12.946
2014 - - 13814
2015 - - ' 14.713
EHHRUE 0.0651

MEETH (BA kWh)

15 | e e e —

10 f [Rpr—

R

FRTH R T R

O 4 e e

1999 2004 P 2009 2014

Fig.3-6 Trend and Prospects of Load Demand
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33 HAAEORK

Ifugao O H 3 International Council of Monuments and Sites (ICOMOS) & International Union for
Conservation of Nature IUCNIZ K U [HET S EMRHOBHB L -FEHTH Y, EHEOERIC
HTEINAANEEAROERTREIMMAEIRT ) L0 X1, 1995 4E, HRBEICBFEEINE. -

L2 L7zath, 20014 12 A, ICOMOS/AUCN FREM DR £ 421, UNESCO i3l
fatg U A NIRRT B ERBIC, T4 VESERIIHL. RE0-00BNEEEED 5 LS
BRUZ. 74U BB fugao MERFIZTOEEEZBEL. MBIFIZCOENEERT 27~
¥ Ifugao Rice Terraces Cultural Heritage Office (IRTCHO) 'Z3R3 L /=, MBIEOE Alzbhhb s
3, Ifugao OHIHBHIIHEICE S ETHEE A MOSBRA TN TV, MBEFIIEEY X M
S5OHIRZERS R, WHHBEL NI TRYZAMEBESEZERL. HENTRSEHETS
IO OBENEERBEZERELIO ELTWS,

UNESCO I3 Ifugao OB EE %t B EGH) A MIRBT2I2Y/-> T, 74 UESERFIZT
ROXIMEEITo .

Jfugao HIABEIBEE XY - (RETH-OOEAR. $hEEERLZEITEZE,
SHORBODRGOEENFEEZ2RHTZ &
ERANSOBRAFOERSE. HHREEASAMOI- D OEN - EHBBREZEET2Z S,
BB R OEHRENEIEO/DDFEIELRREERERET S 2 &,
T CAGHZRET L%, (TROMEHREEZ XA DG RERBEZHREELTY Z &,
FRROESIEEE T TV A0 I RRESE OISR T 0T 5 AERET T &,

UNESCO It HEFEELSE, EMHARET IV 75T THED. HERSHRRR 2 ER
L TWa. 4 6-7 A2 UNESCO OEFIZHSVHE SN, ReikRi@EsnTns, BFHT
SAU 2011 FE3 RIZ 10 HREEE T, “BEY A LS ORAEZERT S~ kED
HOOBEAERDDMN, I SLMENIMEMNBEE XN EAAL ML TWS, £, f&
BUZA DS ORMIHZ> T, TRDOMEHERET 2 28D TS,

(1) EROATRUES '
a. WHAEEEHFOBINCL > TR S0%OENHAMEEZINZ T &
b. HRBERE S MEOHMBICRENT RI1 V2 ERTAZ &
c. USBEEETE 5 HROEBRBMKBORRITER T D&Y
(2) RBEUGE
a. RABRARKRE - FAKET 2 EEROME
b EFERTOVL) FERBCHALT, REESIEFRZZSVDA L 75BEOHI RS
A 2BHATHTE
c. FEEBEOLMFM - REGHE DR
C(3) IRVAUP
3 MEVERLX)VTOBENRZIRIS AL M AT ADEE
b. HREEREE [ MBRICHBT B4 —F—EHOHEEMIIHERON s T

* & & ¢ o 0

U NELRFIE 2006 4 6 A2 IRTCHO % ICHO (Ifugao Cultural Heritage Office) IZ&HAE LTS,
ik @ BERS EAMEES : Banaue £, Hungduan &§. Mayoyao B8, Kiangan 2} 4 280D 13 O QIR F—E i
aNTha

- : 3.14
_
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34 BABUNKNRRAORBIRR

e8DWBHIZED, ZUNHNAKARER (FidAK -200kWw) A20105F 1 ARBIL,
MEFAS Bk &> TREMOEEEFERMTODI TV S,

(1) RBAELER

2010 SERTER TN = —=a OB TREBAERD, REFGETERVWREBTH /., £h6A
DABRIZHFTROANRE, ZTHIZAEZ D) —#EICESBIER EMMEFTRGIZEZHOD
THD, RERIIFSEFHERERD 60.7%IIEE>Te:. AL, FASREHRD I HLE, E
EIEENTAB DI TS, 2011 SEOEM 3 H~5 B) 11, BIFHEELBD. Ad
7= 0 #) 35,000-86,000kWh OFRER &/2> T D, (B Fig3-7)

HEERIL 6 AOARL—F—NRBLTED, 2 A1#8&2->T1 H2RRFTE/BEINTH
3, MEEEREEEE UTHITEHREBEFHOBRANT YA N TH0., £ EBRERY
FRENREMEFTERCHBERAEESOBEIRXC AL M EfTo>TWS,

Sold Generation Pow er (kWh)

180,000 ;

160,000 o 2010
. ' I W 2011
~ 140,000 | o
E ﬂ = : \
= 120,000 _g -._T_ _
c [ 3 !
% 100,000 S p — Y.
2 80,000 |- —H— M-
[ & T
o 1 3L RN 0
3 ] Al

40,000 |- —1—11—= =111

! ]
20,000 t+ N Bl __l — 3
Jan May Jun ! Aug Sep Oct Nov Dec
Year/ Montl 1 2 3 4 5 8 7 8 9 10 11 12

2010 2,940 0| 1.400| 2,800 0] 23,772| 79,076|130,004|100,604 (114,324 |132,328|139,356
2011 145,628(113,764| 83,384( £6,8847 35,532| 78,360

Fig.3-7 Sold Generation Power (kWh) 2010-2011
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(2) RBAOIINFUA

1) F|RIA

01155 B, 74 UVEZRIF—HHMEAS (ERC) KD FERBORENESH, 361~
VFOTy b7 17— (3.6lpesokWh) THBEENRE SN TN, T OMMEITEEHE GO
TH5, : '

2B, REHFNICHALTIE. HEALSEABETH 1 FEEEELTWS, 1 7 HEMBERIZC T
AARBMEG GEEE) KL INETORXRER (19 1,100,000kWh) DIRETV. K4FTHA
VBINT D ENTESR,

FERMAR, MBEHORSA D77 R-7HD % Landbank IZHR L, MO—BPEEIL
AOOETESNEBEINSZ&ITIo TS, '

Photo 3-1 FER/HI/IMIF

2) REBAER
2010 fFEEI, HERAMASRWEDN> T/, MEFII—RTEMASREBFRIZAND

BA. 120 (9240 ) 251&EY T, BAKX2010E1 BMS 2011 %1 BETO 13
» AT, WERIL Table3-14 D &30, .

Table 3-14 Operation & Maintenance Expenses

- Expenses | . Peso. .
Operator's salary | 608,462
O&M cost 354,401
Permit & License] 221,601

Total 1,184,464
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- - — ———————————_______________________— |
(3) MBFREEROEERR

REFTH TLASE 1 EU LD, RBEMRENBY TLRN D, SHETHAK2EE
BEBEINTUVWIN, $E 6 AP EARNBo T NS, MEIFIIVEEDRRELIR—F
INTMBFRIGEE, MAEZIIUH. a2z FEER{HRH (Host Municipal & Host Villagers)
2HED, YIDTOATFTI VAT T4 —FEARE 201N E3AKBETITETHDS. TODOE
20T, HBESESORS. BRHSERINEI LIRS, 2B, Ifugao MEFHL.
BEEE4 (Rice Terraces Conservation Fund: RTCF) S EHDO RS T b HA BS54 2 & T TIZIERL
TWBHN, EEMATERITHAED Ifugao MBI TN TV e, #HOMITFHREE
EBHENHD,
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AR TOUIY MhOIRR

a1 ATHAMIHIIZ DA HERRKR

Ifugao MIZ BN TIL 1983 4E1Z. BED Isabella M & DS S LRASI BT (Magat K
REFT : WH 360MW) FEREREINTELR, KARERIEHES R TW o705 2010 F 1 BiC
e8/TEPCO DXABT/INKNREFT (Ambangal /MK AFEEAT « 1 200kW, EEHEFERIIMERT
MNEMHD) NBRINBETTHELZBEL TS, (Ambagal KA BRTOFERIILSS 3 2 34
ZH) :

Ifugao MiZ 2R 2 T & SERRKRICNZ, RIFRERSRBIZHIBHNEETIIENS,
Ak, KARBRBICHENZHIEBTH S,

Ifugao M 12 B} 2 EHAINTE L Tid, 2004 ££1Z JICA (1B JBIC) A2 Hi L 7=“JBIC Pilot Study on
Rural Revitalization Project for the Conservation of the Ifugac Rice Terraces (World heritage
Site),Philippines, Dec.2004” DT 2% & Lz QMK NHENEREINTNS,

R X D Ifugao MEET 51 AT, 177 123,250kw, HEMRBRER 907,734MWh DK 7158
EART T e WHRMBEET A Z EARSMTE N/, (Fig4-1. Table4-1 BHd)

T SOMADHIZIE. Table 4-11ZRTE DI, BRIZBWTT 7 2 XANE# SRR EA
ORENMBRSINDMEDFTENTVDN, FRMDA > 7 I BACREBHIMEOBBIZ L

T, BROMEEIR RN FET 5.
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Table 4-1 Hydropower Potential Site in the lIfugao Province

Pan Qo He Energy Cost Cost’kWh . .
Rank
ank| Name (m'ls) (m) {(MWh) (10'Peso) (Peso) Screening point

| AT e 42.504]F, R g20,7200%

World Heritage -7

10.2 54,899
1) RGN R N N ) T N X :2{Can ot access.
108,817

754,312

591 7+ 1,064,453} «
603,967
241,371

,309,475

raT2,01203 " 7
618,811
562,206

-ov‘» ‘fm

W"ﬂdi{én

= TaE Ty
Ca.n nuf acce

- 91Can'not access

P e

- T
.5{Can'not’ access

Dicar st nQ‘{:css i
7,370 521,036 70.7
3] "“"“459 586 e d

1{Can not' access -

521,042

Source: JBIC Pilot Study on Rural Revitalization Project for the Conservation of the Ifugac Rice
Terraces (World heritage Site), Philippines, Dec.2004
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42 HFEREERBECSIOIIOMAE :
1995 £ EARE, UNESCO 2 & D S8 BEIC S8R X 17 MEBE (Clusters of rice terraces) K Fig, 4-2
CRTEIITSBHD. TOVns b1 ML BRRERSEGEMCRET S, SOy
A MIESIEVEEIZGEKiangan i Nagakadan A4 O HIHEETH 0. FIMEARIZBRE~ OB/
WETL. BRIN/-HAREOP TREBLRENEATVS,
EREBEMCOE ORI (Figd-2 IKETRTIVY) LTHD, Fulzy b4
MARIMZHMRENAEE T 5. AFEICBITDRR[ATE. ChSOWEAOEEEE

BYDLOBEL .

| | . | | ‘ | | :
Source: IBIC Pilot Study o Rural Revitalization Project for the{Conservation of the [fugao Rice Terrices

(World heritage Site}, Philippines, Dec.2004 @
B r b /:’} \\\ -
MOURTAIN PROVINCE . Ing cnb(%d of \\ orkd Heritage
- - 5 -
o
g
E
&
B -
L 2 1 Project Site _
g —=% k'Y ) w-ull-:::n.-.
[
Bewle 1 700000
1 ." ] o il b
- 'PROVINCE OF NUEVA VIZCAYA ]
| ¥ :l
| ] | ! !

Fig. 4-2
Location Map of World

Heritage
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a7 YA FOFLET S Lamut JI[i3 Kiangan O B H 5455 1995sm O E AT
2R ELT, FO¥zy Mo MEEETHRICHRTL., To%, AMZ2EEICERL, Ifugao M
Lamut D ¥ 3km {130 T Magat ICHRAT 5,

o2 A OBk A LR O BRI 44.0km’ TH D, T O L TIIAET 900m i
TEINMNEHRT S0, FEEHHIZH 20km® BEICHDT 3, (Figd-3. Figd-4 BH)

AR 7adn s Mo MBETIR 130 BETH Y. O, 558 900m{hHa%E Tid 120
RIETH D, 55 900mM~N S 1,200mHEETIIIRE 110 UTORARERD, HEBELR
JE &7 DA% R 1,200m B, ETIIENN AR 120 2E Tl LEAR &£ /25, (Figd-4 )

Z OBEED SHIMT SR D, BEE 1,200mEL LD ) FIZIXHEMEKIEO B WL E 31
L. =75 900m~1200mO RNz BREDEVHBANEL TS Z EAUEEI D, 0D &
1255 #E5.40)IZF0IR T2 B0, Lamut JIIAHE DRI (Hapao JIl) & Riz-oz it E= 6533
FNTHDZED—DDEET—F EFX 5, '

gv
Z

¥
}

jo : S
\‘ Source: NMRIA 7276 IV and 7276 1)

IR TN A AT 0 e R TS R s e

th 4-3 Catchment Area of Lamut River
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44 FAITHIDLIBEH
(1) ZAaVH M AOTHE A

Ifugao M DINER T & 5 Lagawe in b BT FE ML =TI Ml BER R EABL THD,
B COETATRETSH 5. Lagawe 0 5 REF F R A E TOBHIMIERTHI0 2 TH 5.

H7k H 542 Kiangan 70 %5 Asipulo 12810 M58 512 574693 Haliap #80 F 5tk 150m (12 £
BL. BHS K AE TIHEST 10 RIETH S, 28, Haliap H OP.OAHED 5 BARRD
LFRTAAEAS D, —BRET I TEMNYE CREMWERK) &L THAT DI M
THo,

=| Provincial Road

L L Kianoan
f i

to Asipulo_ |7 { o

Aot S

) gy:(h' 9 ; ";1' i )
\J/’ el

aier
iR
ab
A ' /
A !
/
EAY

7

gl NS N A

[ inar s SN S
INBHAZAQE S A A NN A=
N~“~$\\\\\§\:§F1 PAN @i)ﬁ;&;}%\ ‘\\( \*&Q\i\;\ﬂﬁ M) \ _f/ i
S 3:5 SN Z, ’#&%!\W?f\\, SCALE ; 1/50,000 NAMRIA- DENR |
PN e /4*)" N SRR NS P70 SN )

s
{
S

ﬁ \\\I\..‘J-’ ﬁm{’w

Fig. 4-5 Access Road to Project Site
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D . — e

@) FRViviy4 MEAORRRA

Jodry b MERTR, B RENECOHESTONTWS, oW, 702
7 bY MEEOBHEEEEZRE L /245 R % Figd-6 IIRT.

ARG EOBUK SN SREERE COMICHFET 2 /KBAEM#IS S 745ha ThH 5, WH. K
HIHEIC B E E TNBKRIT 2litter/s TH D TN SLTOREIZ Lamut JIIH S KL T 2184,
HEKEIE 0.015m’s (15litter/s) BETH 5.

) - = . R . [
’R" \‘\(‘ a--*,\t - R f Repuisie of The Philippnes
i ; .

. . © o | MDY Foa oo NG tartEMINTATION
_*- . h . B . - - T | OF TNIRONMIKTAL DEVELDPMENT PROJICT
- - v . - [ [T TR re——
+ . LN . General Plan
S - i L
" Jr - \?‘ b Dusrag N ] Suale
AT I

Source: Result of Topographic Survey in this Study

Fig. 4-6 Area of Rice Field around Project Site
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—  ———————— —————— - —————— | ————1]

(3) FAJID M AR R ETE

1) e

Likud /hKA 7P x 7 B iisiid, Central Physiographic Province (MROHHER) IZBLTWS
(74 VT4 DDMBERASH ) ZOHBEHBANT, & 5ICMME SN Likud /MK 70
2z 27 ML Cagayan-Caraballo sub-province W2 [X 53 T35, O sub-province 3 2 D DX R
k& 1 DOBNSIRD,

Likud 72227 MU OMrET 2)0Y 2 duliRid, locos Fihn S Caraballo HARD LD
HETHUETHS, RILRKIZES 320km, {8 85km OWAEFSL, BRLWIBEIHHENTS S,
B =0 5kt Benguet, Ifugao & Nueva Vizcayaone @ 2 DDWLIROBRIZHIE TS Pulag Il (BEF
2,929m) TH5,

Likud 703 x 27 bt A DOMFIIEE 450~1935mT, KEICHIA SN TWABEE 20E D miEs
IR TRV 5N 5, Likod HAOFHKIZILHED Nazagaray ILEFERET 2. FHRICKTTS
Mappit I3 K E L Lamut N DXFTH B,

2) [REhE
ToYx s h it SR UE I MIRIY Capayan-Caraballo sub-province 2B L. tha 2RO LHL
BT L EALI S (3 LWIEID) Table 4-2 O K 3 1T & 115 (12 Geology of the Philippines,
Vol.1)w
Table 4-2 Qutline of Regional Geology

EmicE BN RERMRVEEERE MBS,

Awiden Mesa B (R &) ARRINEHOBRERKSRURKE BSOS,
TEEEROREERBENEBMED, LERBROUESRE

lagan 1B (R[E) %ﬂi (FHMRYOVIFE —HEIZyFAUAFO-L)Y BT
H iR Isabeta D Cabagan IR LD E R b ET i ~ S it DR [R

Cabagan [F(RfE) TS FIREECHHTE. Cholcld Tuguegarao BV ERE
Baliwag & (RF) HF&Eh3,

Callao [ (R[E) EEXMCREBRBEHICEASNIMIREAESHETHD.

Lubuagan [ (R 8) gg’ggﬁ%i@ﬁ-?)b FEREEMSED, LRS- EEH
EBRIE T CERshERBESERE, 70~ A2 17

Ibulao [F (R @ Xlbulaoc F ) yhA =2 (BB oRREhd, —RRNIC{EBHERLE

(AR O L AR Zigzag BIIHZHCbulzc | RIRERBHEILFROBBBNMISM TS, chbld—A2H)

BICxteEh3) ‘ CIRR~TFEOEREGTH, LAATRPIEZEEOEEITHS,
Ibulac Gate HAEFDEREENTNS,

Dumatata |3 (R &)

(Cordillera Central, Nueca Vicaya Ridge & | @HOFZL B LN E —RBREER. REHICLME

g Sierra Madre Tl Zigzag B FEMCH LS | SUBERBRUVBLBERTILEBREDIDED,

) '
' FHRULAESI M B RAEREEI AR EaAXIRgE

Caraballo B (RF) BOoER)BUFv—F, RESRUMUETYS (B1LB)0

HEEHMBEBLEVERTHS,
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Project Site

Legend:

Largely coarse marine clastics overdain by extensive, locally
transgressive pyroclastics (cheifly tuff, tuffites) and tuffaceous
sedimentary rocks.  Associated with calcarenite and/or silty
%’///////// Upper limestione in some parts of Luzon, central Visayas, and Mindanao.
%//}///,, Miocene-Pliocene Reef limestone lenses intercalated with dacite and andesite flows in
Zamboanga (western Mindana). Chiefly sandstones and limestones in
Palawan. Local bog iron; laterite deposits in some elevated
near-peneplaned surfaces.

Thick, extensive transgressive mixed shelf marine deposits, largely
wackes, shales, and reef limestone. Underlain by conglomerate
and/or associated with paralic coal measures in places. Sometimes
associated with basic to intermediate flows and pyroclastics within
§\\\§\\§Q Oligocene-Miocene | Luzon, Visayas, and Mindanao. Largely arkosic and quartzose
RN clastics in southern Mindoro, with associated carbonate platform in
Palawan. Generally well indurated. Folded and locally intruded by
quarts diorite. The epidermal cover of many folded mountains. In
some place probably includes Oligocene.

Largely intra-Miocene quarts diorite. Mostly batholiths and stocks,
some laccoliths; also sills, dikes, plugs and other minor bodies.
Includes granodiorite and diorite porphyry facies and late
Miocene-Pliocene daite.

. Mon-active cones {generally pyroxene and site); also dacitic and/or
Qv Pliocene-Quaternary | andesitic plugs. Basaltic dikes in Binga. Mt. Province, Luzon and in
— , Misamis Oriental, Mandanao.

Undiffer-Entiated Metamorphosed submarine flows, largely spilites and basalts, some
- andesites. Confined to structrual hights and/or principal mountain

Neogene

‘ranges. Often designated in early literature as *Metavolcanics”.
Most units probably Cretaceous or Paleogene.

Fig. 4-7 Geology of the Project Site
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3) RIUID M ADE

a. BUKHA

BUK A FELNE. RETLSHEAECHNET S, oK. milNEE AL ZEATELN:
RIRENS 725 BAROHG E > TV, Bk~ Haliap fid 0 £ RICEHE XU S0
WICHEETHL 2 ENTE D, |

BUKEESNE. 5008 150mTHRicH20. AIREBOEEMED SN S, FGOmEIIEE
FEHCHAT VB NIEAHT AR (BAR) MERIhTn5.

b. XEbith
Lt FE S, BKY LAOBMTRICMEL. AR EDBERVHFET 2.

c. KRS

Lamut JIIGRIC > TRE SN H2EKBEBHMOMEIIT. AIRE (B) ZESB1IEINH
n—4 CGKILER) THO., BOMNONRTLAKECHEMEFE 2 HIBT 2. BRINPTNLEN
KRR BIICHEIRE NS,

d. Jki% .
AR EELEBEICSD, B3I E~PHEO—A (KIUKR) H5iz3.

e. REM
REIT. BLEBE~TDEO—LAORENSIRAFEREICMET S, BKBIIR UK EE~1
Bo—4 (KIUK) OBRTUBEREICRES. ‘

4) $hEEE)

| Liked 7O0P 2 MUAOMET B > B Philippine ZEHHO—HTHD. TIIX2 D04
RE27L— FEET 5. BE#EIL. 4 2070y Al EN, TORO—DTH DL
yyZavri/odos MRS ENS.

A T HAMIITERE U A8y — i3, LALANS, HENRELZVILLMDS
P A 7HAMT, BEETRDESOBEKEICHVAYD, BRAREBIZSS (Figd-D. 1
FIHA ML, MBERRKELT, EL10MDDE THER>TWS,
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Table 4-3 10 Provinces that are at Risk to Earthquakes (&3 :Manila Observatory publication)

1 Surigao del Sur . 6 Tartac

2 | La Union 7 | ifugao

3 Benguet . 3 Davao Oriental
4 Pangasinan 9 Nueva Vizcaya
5 | Pampanga 10 | Nueva Ecija

£ IHAFMCEEEEABIEEALOMBIL. 74 ) CLBBRNORAEL TN, FOJx
7 MBS SR ERRIZED SHR0. LnLAAS. 74U ¥ W% XIE East Cordillera I
BOE®OATOY s MIRGEBICFEEL TWS (Fig4-8),

1968 fELIRE, PHIVOLCS 13, OB ANBEEZIERI L/ 19904F 7A 16 HOILY
CBEEST 12 OBMBINMBRETRL TWS, TNSOMEIIS T, HRESOEELTL —
FOEENZEBARICX > TEIERIEN, ERMENICR 74V 2B 2PES L — R e
MLTAEET L — FOFEORBRABII L > THERZINSBEMNLTERTH 5. '

MEopeg Prepore Vurer sty 10 Erweonmeniel Dissitert

Risk to Earthquakes Active Faults and Liquefaction Susceﬁﬁbiliry Map of CAR
- - g o , o
[/ L ']
N :

E / !
H ¥ ' :
B ::7 § - .

‘. { Do

\ £ ” ~Towt

;| | ey

y k v

L 3

, / 7 |
0\ - o
.“:'. . L

e

e

P

T e
I :7' uunoh"‘m_m“
T 3 ) S IETE
PO \ Wy
:: 3 . e g e gt
Fig. 4-8 Risk to Earthquakes : Fig. 4-9 Active Faults

(Reference: PHIVOLCS) (Reference; Manila Observatory)
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(1) hisistt _

Fig.5-1 124636 Luzon H3 O MR %R, Ifugao MiTILIILY ooz T 5. Mom
flE Cordillera FRILARD—F THSILFEHIHTH Y, LEHOMBUZIIER 2000mEB R 28
Mz LARASEH 2> TS, —4, HAURE 300m REOKEMTH 5,

Ifugao MOWINIEICEBUETFICZOHEERLTH Y, AL Luzon B XHI Cagayan JI| D
Fifi Magat JICHFLTWL.  FEHROFEINILBNERTH 0. ZOFSMIIARIE 120 12
ETHd. IOILhsS, MOWEHEMBRENABAKNREREICELHETHLLEX
%,

LU Y]

IFUGAQ

Source: Ethnographic Atlas of IFUGAO — Harold C. Conklin
Fig.5-1 Topographic Map of Northern Luzon

(2) [ERT

Fig.5-2 1Z4t&8 Luzon MUKOIHRWEETRT. T4V ECEHOKBHEKES 4R (Type I -
Type IV)ENSH, JLEE Luzon 1213, TDETORREARMFFET 5. Cordillera HIFRIZE W
Th. BHBICATIAEME, KEFRMOHERMD Cagayan Filk Tl Cordillera oLl % iz &,
RBENRES RS, Hfugao MIZEIZKAMHER S Typell & TypellIZBT 5. MOBERIIKKRR
4 Typell ICB L., &M - AIOWELRENEEMICBNTHHAROBHRN S ZHBICR S X
N5, —F, HEOEEMEIE Type L1 IR L. BARIIFESIC DN,
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Climate
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Source: Ethnographic Atlas of IFUGAO — Harold C. Conklin

i

Fig.5-2 Climate Classification in Northern Luzon

Fig5-3 IR T & 10, MoERcE 1T 2 ERBEKRIZR AT 4,000mm BETH V. MITH< I0ht
'I LY A > H

WEA L, HEEMEEHEDTIE 1,500mm B EE & 72 5, INFEEEILE IR O B BIZ4EL) 3.000mm

ﬂﬁﬁﬁhﬂ%ﬂ*ﬁ%%kﬁbtﬂﬁtmofh6

BETHD, ZHCBVWTHHYROBRNIHFTES, Z0X3K, AREERS S, NES

Source: Report for Study on Hydropower Potentials in Luzon Island, Main Report- JICA

Fig 5-3 Isotheral Map of Annual Rainfall
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AT ARO Likud KR Z OMAESTIZAZE U FRIFKRIZ#ER 2,500 mm A2 5 3,000 mm
TH D

Tfugao M TILERRE L 2 FRENRTHOh TR, Figs4 HEMBEARMN IO |
B4k DEBT B4 7 HAMPGES & FISED Benguet M Baguio Tz 31 B ERRROLILA T LY
LOTH B, ARIZEIUL. BRENSKOBAE, BKENSKROEBAES TOFBMMIL 4
ERNS SEMBRETH A 8 ERMMS 11 ERKC | HOBE TRBMIBAENREL TS
Z &M,

Annual Rainfalt at Baguio City
5,500 | . :
4 years . L4 years '3 years [ 4 yéars

5000 f———- st : : - - - e

4,500 |— - — i —
3 i
2 4,000 Jry
£ i
% 3500 [——f—————1}~
‘|
& |
B 3,000 -
c
=
<

2,500 + X

4 years | 4 years |
2,000 F— = e e . S ‘
‘ i ' 1 ! 11yebrs ‘
1974 1976 1978 1980 1982 1884 1986 1888 1990 1992 1894 1998 1998
year

Source: “Monthly Total And Annual Climatic Data, Rainfall”, Department Science and Technology PAGASA

Fig.5-4 Trend of Annual Rainfall in Baguio City, Benguet Province
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52 JOYTH M MESORR BN

74 U EVEICBIT S BSHRT DPWH (Department of Public Works and Highways) & NWRB
(National Water Resources Board) 23 L TW A5, T DL <1 1990 £RFHAICELEI N TS,
Ifugao MITHWNTIL NWRC FirE @ Magat JIBIRIFAIH 245, TOEIMIRIIL 1942~1967 &
BHW R, FRHREHEAD 4,150km’ BKTHD. 270V 27 bEHE (C.A=44.0km®) TITFIAT
Zizl, '
FRNEBRAENEICEALEERARENEL &L T, 2003 £ 11 HEAR, HERIH
(TEPSCO : Tokyo Electric Power Services Co. Ltd) %% Hungduan &} Hapao /Il (Fig.5-5 ZH) 230
TRAIL TWSANIRERN T — 5 NEET 5. ,
Hapao IRBEAIFNI. 270227 r A bOIEN 1S IZME L . T ORMEEMKIIE 0
2.7 N (C.A=44.0km?) £ IZIEFISD 450k’ TH B, 7235, Hapao HEBELIIATTI 2010 41T HiZKIC
X O BAEIBG S0, BRMSPHEN TR, 2011 82 HitEHIATNS,
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Fig.5-5 Location of Hapao Gauging Station

Hapao i SR BIFT DB S8R Fig.5-6. Fig.5-7 R Table 5-1 IZRTAD TH D,
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Monthly Mean Fiow at Hapao River (C A=45.0km?)
18 .
— 2004
14 ==, 2005
RN 2006
o 2007
12 £=2008
z £=32009
% 10 —-Average -
c |
§ ¢ )
‘ g
4 LK £
2 I f
May Jun M Aug
Fig.5-6 Monthly Mean River Flow at Hapao Gauging Station
Table 5-1 Monthly Mean River Flow at Hapao Gauging Station
Unit: m¥s
Year 2004 2005 2006 2007 2008 2009 Average
Jan. . 5.92 3.64 9.00 6.89 ©3.40 4.01 " 548
" Feb 6.18 1.96 4.70 2,42 3.45 213 . 347
Mar 3.1 2.99 431 0.63 3.67 1.20 2.65
Apr 1.88 2.23 223 0.61 1.50 3.57 2.00
May 2.62 2.16 4,66 2.66 8.56 10.38 5.17
Jun 7.64 5.66 5.69 '4.28 3.02 4.25 5.00
Jul 14.31 "4.75 40.32 1.89 3.19 4.04 6.42
Aug 13.03 8.66 8.86 8.98 4.85 3.11 7.92
Sep 6.76 12.62 11.24 8.37 4.53 12.03 9.26
Oct 4.46 7.41 10.32 8.04 7.1 12.04 8.23
Nov 6.05 6.32 0.43 9.37 4.35 522 6.79
Dec 10.13 10.01 8.35 5.14 3.24 3.64 5.68
Average 6.84 5.70 7.43 4.94 4.24 5.47 5.68
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(1) FANIRE R

IPAFNLR=b (Likud /KD SRS E)

2011 (E2 H, BEHRTOZ 22 bMSWNITH S Lamut JINZBKEEZREL, LUk, £HH

JHZK&’&E%R'J-LTD%. |

T

—

=N
D VAR
& (q’“n.

N
Saurce: NMRIA 7276 IV and

Nham
Wl

NSNS

Fig.5-8 Location of Likud Gauging Station

Cross Section of River at Likud GS

¥ {m}

RS SN AP A SR S

61 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
X (m)

Fig.5-9 Cross Section of River at Likud GS
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FRIELEM S 2011 4F 6 H K TORBBMEEL Figs-10 1R TED TH 3.

o, River Water Level at Likud GS Date Water Lovel (m)
March) JE‘" May | June | Jul
250 , | , 1 | 035] 065 045 0.47 | 0.69
| P 1 P : 2 | 055 0.65] 0.37 | 0.45 ] 0.69
; | L ; 3 | 055 050 0.36 | 0.42 | 0.47
| | ) " ! : 4 | 057 | 0454 0.35] 0.39 | 0.47
oo | | ! § [ 0571( 045 0.34 [ 0.37 1-0.40
200 ‘ i : ‘ 1! 6 [ OS5S6] 044]034]035] 0.44
. — T ‘ | 7 ) 058 | 044 | 0.33 | 0.34 | 0.43
| : v 8 | 070 | 042 0.33 | 0.34 043
: ! l 1 ‘ | 9 _| 067|043 0.37 | 0.37 | 0.59
P A | 10_| 0.65 | 0.42 | 0.38 | 0.37 | 0.53
3 : Cod Coor 11_| 057] 046] 034 0.36 | 0.55
= 80 . Co R 12_| 0.50 | 0.47 | 0.36 | 0.36 | 0.50
g - i . T | | 13 | 045 0.45| 0.35 | 0.34 | 0.4
3 ! ‘ | | t T4 | 043 | 048 | 0.34 | 0.35 | 0.44
4 | l ! | i i 35 | 0.45 | 0:43 | 0.34 | 0.35 | 046
& | oo . 16_| 046 | 043 | 0.35 | 0.34 | 0.45
g | : | ; i I 17 1052 043[ 037 {033} 0.43
= 100 L . 18 ) 048 | 045 0.38 | 0.33 | 0.42
g I : o 19 | 048 [ 045 0.38 | 0.33 | 0.37
i 20 | 045 0.67 | 045 0.33 | 0.38
21 | 045 0.55| 0.45] 0.32 | 0.35
22 | 044] 0551 0.45] 0.32 | 0.45
23 | 0441 0.53 ] 0.45] 0.42 | 0.40
050 24 | 043 ] 0.50 | 0.46 | 0.38 | 0.40
25 | 045 0.50 | 0.48 | 0.98 | 0.42
26 | 052 | 0.64 | 0.48 | 0.48 | 0.36
27 | 047 | 045 0.56 | 0.42 | 2.07
28 | 060 | 045 049 ] 0.41| 1.88
79 | 057 | 052 | 0.49 | 0.40] 0.59
0.00 30_| 066 | 048 | 0.46 | 0.36 | 0.53
+ - 2 M 1 » B 1 0 B 6 1B 2 & B 2 31 | 0.68 0.48 0.49

Mar Mwr M Mar A Apr Apr May May Mey Jn Jin Jun W Ji Jd Average

Fig.5-10 River Water Level at Likud GS

(2) FBVNBRUKELRIEER _
AZEEN Lamut )INZBNWT TR EB Y OFBABRRZTV. AKbriiidhiR ZERL 2.

Table 5-2 Results of Flow Measurement at Lamut River

_ Result of Flow River Flow at
Reading of Staff ) . 2 '
Date _ Measurement Measuring Point (km®) Intake site
Gauge (m) . ) s

_ (m¥s) (m/s)
Apr.30,2011 0.38 1.738 Near GS (C.A=44km?) 1.738
Jun.30,2011 0.42 2.152 Near GS (C.A=44km?) " 2152
Jul.1,20M1 0.50 4.298 Mappit Bridge (C.A=49km?) 3.859

e REMES BT T X W R & NI AR REEIE Figs-11 DR & B0 TH D,
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Rating Curve at Likud GS (44.0km?)

0.80
0.75
0.70 - B

0.65 . ' el

0.60 ™
0.55

0.50 K(‘/

0.45 : N
0.40 AN

0.35 Pes Q=30.250xH?-8.822xH+0.643
0.30 yd '

025 | A
0.20 /

0.15

H: Water Level {m)

00 05 10 15 20 25 3.0 35 40 45 50 55 60 65 70 75 80 85 90 95 10.0

Q: Discharge (m¥/s)
Fig.5-11 H-Q Rating Curve at Likud GS

(3) HRKibmicHIF3m )17 (March-June,2011) |
- Fig.5-11 IR ARMBRBMBIZE D, BRBMDORUKSomMIkg 28 L7=#Rix
Tables-3 ILRT EBD TH 5,
' Table 5-3 River Flow Rate at Intake Site of Likud MHP

Date __Water Levet (m) River Flow Rate (m"/s)
March 20141 Aprit May J_uﬂ July March April May June gl
1 0.35 0.65 0.45 0.47 0.69 1.261 7.689 2.199 3.179 8958
2 0.55 0.65 0.37 0.45 0.59 4.942 7.689 1.520 2.789 5.968
3 0.55 0.50 0.36 0.42 0.42 4.942 3.795 1.387 2.274 2.274
4 0.57 0.45 0.35 0.39 0.42 5.443 2.798 1.261 1.803 2274
5 0.57 0.45 0.34 0.37 0.40 5443 2.799 1.140 1.520 1954
6 0.56 044 0.34 0.35 0.44 5.189 2618 1.140 1.261 2618
7 0.58 0.44 0.33 0.34 0.43 5.702 2618 1.026 1.140 2443
8. .70 0.42 0.33 0.34 0.43 9.290 2274 1.028 1.140 2.443
9 0.67 0.43 0.37 0.37 0.59 8.a11 2443 1.520 1.520 5.968
10 0.65 0.42 0.38 0.37 0.53 7.689 2.274 1.659 1520 | 4.465
11 0.57 0.46 0.34 0.36 0.55 5.443 2 986 1.140 1.387 4.942
12 0.50 0.47 036 - 0.36 0.50 3.795 3.t79 1.387 1.387 3.795
13 0.45 0.45 0.35 0.34 0.44 2.759 2.799 1.261 1.140 2618
14 0.43 0.48 0.34 0.35 0.44 2.443 3.378 1.140 1.261 2618
15 0.45 0.43 0.34 0.33 0.48 2.75% 2443 1.140 1.261 3.378
16 0.46 0.43 0.35 0.34 0.45 2.988 2.443 1.261 1.140 2.799
17 0.52 0.43 0.37 0.33 0.43 4.235 2443 1.520 1.026 2.443
18 0.48 0.45 0.38 0.33 0.42 3.378 2.799 1.85% 1.026 2.274
19 0.48 0.45 0.38 0.33 0.37 3.378 2.799 1,658 1.026 1.520
20 0.45 0.67 0.45 0.33 0.38 2.799 8.311 2.799 1.028 1.659
21 0.45 0.55 0.45 0.32 0.35 2.799 4942 2.799 0.918 1.261
22 0.44 0.55 0.45 0.32 0.45 2.618 48942 2.799 0.918 2.799
23 0.44 0.53 0.45 0.42 0.40 2618 4465 2.799 2.274 1.954
24 0.43 D.50 0.46 0.38 0.40 2.443 3.795 2068 1.659 1.954
25 0.45 0.50 0.48 0.38 0.42 2.799 3.795 3.378 1.659 2274
5 0.52 0.54 0.48 0.48 0.36 4.235 4.700 3.378 3.378 1.387
27 0.47 0.45 0.56 0.42 2.07 3178 2.799 5.189 2.274 112.000
28 0.60 0.45 0.49 0.41 1.88 6.240 2.799 3.583 2.1 90.973
28 0.57 0.52 0.49 0.40 0.58 5.443 4.235 3.583 1.954 5.968
0 0.66 0.48 0.48 0.38 0.53 7.897 3378 3.378 1.387 4.465
1 0.68 0.48 04-% 8.632 2,378 3
Average : 4.557 3.681 2.151 1.612 9.549
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(1) FRATTEEERERAR TR

RHALRAKAREHEL, EHCELMIIHRBREMNGRCHEIEHZEEINDILENHS. L
MU A5, —MRIT Feasibility Study O TRMICESBNAREB{LIIEMRETH LI &M
5, 7adxy A MESIZEMBICERZT > TW2ERERBEAIMFET 2858113,
ERBENFomBE 2 ECREHEICHATIAIIIRBEZHET 5.

HL. FIATEAERFERENFNTOBEEM(Aexi)iT, 7022 b bOFRIRETA (Apro)
EDOMICTROFHEMGH L INTNWILENDH D,

Aexi=05~2.0x Apro

Jadz s bYA FEBETLEROSEHELE B TEERKBHEIFTIY Hapao Gauging Station
(C.A=4Skm YDA TH B, :

PAE LD, ARBEHE TIX Hapao Gauging Station IZ B 2HAREEZ B &IZTOP s YA
FofNGEREHET S &L,

(2) Hapao Gauging Station £B1E2E3oDTAITI A ORI RHESE

FGRRIE, TSRS, TR, Mg, TRz, DBhE) RO (KR KREEEn5,
BL., THZE] Mk, E KL BE2ERNCIBRISIZEBREETH LI MG, WH,
HRAAARKNREF T HNTIE, F—0 TSR 247210 7RT RIRER & (&
i) OHEBEESBLTREBHEESfTDNS.

1) FLERICLBREEN
Hapao Gauging Station & 7P b1 bOFEAMIATEO LBV TH D FIREATI LS
REEE (CR-A) 120978 &iz5,
4  Hapao Gauging Station DFIREH :  45.0 km
$ Oz y FERUKMSOFIEER :  44.0km’
4 SEHEIC L DMEGE (CR-A) = 440450 = 0978

2) BAREBICLIBERE
vy b FEARKBWTILLEORBRBRAEEN2<, HE—, 1980 FROBNEERIZ
EI BN SHRBEANGEET 5. (Figs-12 21)
Fig.5-13 13 Fig5-12 2 kL. 702z bY A FEIDERBAKRIMGZTTHOTHD, [
[ J % Hapao Gauging Station & 701 .27 Y FOERIBEKRIEITRROEED LD,
< Hapao Gauging Station D4EIFEK & 1 3,671 mm/year
¢  FO¥zy MRUKIBAOFRER 0 2,575 mmiyear

VA AR BB AR MR AT SERNN (10ERE (Fie 5-321) 2AN—-T20MRSBEELEINS,
2 Hapao Gauging Station &7 0¥ 2y b1 FOKEREFL & BIT Type- Il THD.
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Source: Hydro-Potential Study in Northern Luzon, JICA; Aug. 1987
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Fig.5-12 Isotheral Map in Northern Luzon
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FERIE (R) & T (q: Run-off)
DR TRICL > THRENS,
q=R-Loss :
Z T Loss (HAFR) 1. %% |
KRB L DEDNBRTH (&
D, KiE- AR - WEORE - i |
HEMICE > TREDM, —HIT 1)
134ERT 500~1000mm B EE & XN 5. [0
AHAE T, HHWEZ Hapao

i
Sy
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LAV

Gauging Station 12331+ B 4ERMEE ||/ "
B &M OBRM S Tables-4 1§ 1. -,
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Source: Hydro-Potential Study in Northern

Luzon, JICA; Aﬁé.i987
Fig.5-13 Isotheral Map at the Project Site

EER D& F. Hapao Gauging Station & 70 Tz 7 YA FOERMBHRE GERIBEKE - BEH
RiE, Table-5-5 ICRT &BY, TNEN 3,219mm/year. 2,123mmiyear &2 0, DL
(2,123/3,219=0.660) %RRKBRIZIHMMARKE L

Table 5-4 Calculation of Annual Precipitation Loss at the Project Site

Items Unit Value Remarks
Annual Total Rainfall R mm/year 3,671
Annual Mean River Flow Qave m’/s 5.744
Base Flow Qbase m¥s 1.150 100% Discharge
Annual Total Runoff a mm/year 3,219
Annual Precipitation Loss mm/year 452 R

Note

: q=36x (Qave-Qbase)x 24 x 365/ H &

7008 x {Qave-Qbase)

=
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Table 5-5 Conversion Rate on Rainfall

5 . Project
ltems Unit Hapao GS Remarks
. _ Site
Annual Total Rainfall mm/year 3,671 2,575
Annual Precipitation Loss mm/year 452 452
Annual Effective Rainfall mm/year 3,129 2,123
Conversion Rate on Rainfall (CR-R) - ~0.660 | Hapao to Project Site

3) Hapao Gauging Station 57OV TH M4 FMADFIBIB B H S
LA L KD Hapao Gauging Station 2 5 70 x. 7 b1 NOR A T BIRE R I (Comprehensive
Conversion Rate : CCR) X TFiED & B 0.645 /2o 7z,
CCR = (CR-A) x (CR-R) = 0.978 x 0.660 = 0.645

(3) LERBRHEROR HIEDR :

Fig.5-14 EBHMAEB L TWS 2011 £ 3 55 6 A DOHRIZ3B1F % Hapao  Gauging
Station & Likud Gauging Station DFiiR & s L 72 b O TH B, FEASRT & S 12, Likud Gauging
Station IZ BT HHWHIT. WEDDARVWES (B 50m’ s BLTF) 1. Hapab Gauging Station & 1F
ERFOFNIFBETH 240, HRH% <725 & Hapao Gauging Station DHEDE 50% BB DO
JIh 8k & 72D 243 Likud Gauging Statio FZIC % < DAERENHAH LTS T & IZEET 2
bDEEZIBNS,

Comparison of River Flow
m®/s
120 :
b
1.0 i
|
100 L
8.0 + * - : ‘ —
i i Y=0.508 X+2231 i -
< 80 : mr=—c= o 2]
3 70 / =
it =
g 6.0 : . -")‘/
2 H .
2 s0
5 E
40 ;
> I+ 1.0178%+ 0.2303
3.0 -
!
20
10 | | ‘ f
00 i —
00 10 20 30 40 50 60 70 80 S0 100 110 13.0
X: Hapao (C A=45km?) m'/s

Fig.5-14 Comparison of Flow Duration between Likud GS and Hapao GS

P —RITBRED G T TR (ground water flow) HE <, TOBBEA~DFH K (Fountain Point) A% k3
ZHSBETE, AW (Dry Season) DOFRIZ, FhA7E LAz WFHRIZ RS, Rtz 87k (Wet Season)
DRI 1D,
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Fig.5-14 MELWETHIE, HERABNAKAREBEOL S ICHBEMDRWREOGHEA T,
FROBEKERIIEE (CCR=0.645) Iz VMBI N/HRILBNEE 25,

L L72A%5, Hapao Gauging Station DERIRIL 6 2 TH Y Fig5-3 IR T KiBKOHHRH
mGE~11 £ EESRAN—LTWAN & BROEENEK4 H EEMmTHa &
ZEETNE Fgs-BICTTRAGERERBICRBUGEICE, BRERETAREZ5XA 56
BRUELBFETERZN. '

LizioT. ARBAETIIEADRTHREEGA SR GMERE R (CCR=0.645) ZH
V3T Hapao Gauging Station S O BRE 2752 & & Lk,

(4) FOVIH ML FANGRROHEE

EROBEHBMITEY % FV T Hapao Gauging Station ¢ 2004 0 5 2009 4E 3 TO i RHIR S
BEMNTOZ 2 MYA FORRZREL/HRE Fig5-13 1T77.

7235, Fig5-13 1213, 2004 FE/M 5 2009 EECO 6 FME 1 M E LTEBLUARRMR (&
U—Zik) L& 1ERMZ1TMEL TBBURGRRIR O LIVE) 2HELTWSH, &R
FHFIRBNTIR, RERMPEIDICEEINS VY —XEICEL2RAEEATI & &Lk,

(5) FBFIBTTREKE (Available flow for power generation)

KAFEEETH, FNFREZSRBBICAHM TS Z EdHRRN, 7oV EIRBNT, |
IR ORI, BEAK, EERKOHR (2 TRINS ORAKERHL TR A (River
Maintenance Flow)] &3°3) MHREFMICELEEIND. ZODAKNREBHETIIFIIIKENS
MR RREERT 208D S, ‘

ERAKEESEES (NWRB: National Water Resources Board) D% (NWRB Board Res. No.

01-0901) IZBEX U, 85S%IMED 10% EFIMER RS LTRET D ZELEREL TN S,

ARRAFICBNWTIL. Fig5-15 IRTHREN S 85% HE(1.36ms)D 10% I T 5 i it

(0.136m’s) ZERTEZILELR,
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74 HiLi—b (Likud /MK R R R HE)

HOE KNWEBEHRREIE

Likud Mini-hydropoﬁer Project DT EUTITRT.

Table 6-1 Project Feature of Likud Mini-hydropower Project

=] Bif BT Lk
A - Lamut River
Haliap Barangay,
FRTEith - Asipulo Municipal,
{fugao Province
o UK A - 16° 44’ 26" 121° 05" 33"
K A - 16° 43’ 57" 121° 06’ 07"
TR Em i km? 44,0
#BAHA - Fhaaszt
BUKEL ELm 660.000
v &S D4 ELm 541.000
BEE m 59.000
ANEE m 52.575
:: RRMERKE m*/s 2.00
WEERAKER m*/s 1.23 85% M|
BARHA kW 810
WEFH N kW 460
FRIAERERENE KWh 6,091,725
FMAEDRERHE kWh 5,604,387 . 8L 8%
EimFIAR % . 85.9
BRoOY-HEE kW 2,120 2010
HROR-AEE KW 840 mLE
mhmE HIROFEMBHEE kWh 9,800,000 2009 FEF M
_ FEOC-IBREBE KW 2,840 2015 B
JERON-ATEEE KW 1,120 BL
FEOBEFHBIEER kWh 14,713,000 RE
BIERA Pesos 120,316,000
; kw 7D Php/kW 148,538
R KWh DR H Php/kWh 19.8
RBRIE Php/kWh 2.54
FIRR % 15.0
BB (B5E) MM, YY Feb, 2012
IR R E (CBE) MM, YY Jan, 2014

LRREHETOREERILTOED TH 2.,
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TPAFALR—=F (Likud KA RRMRHE)

6.1 FRAMICEATIHIH
(1) Kugao MOBIHBHBRRICLEIHIH

T4VEVBEIRBWTIE 2008 FIXHMEINABHETHREI RN F—5E (Republic Act
NO.9513:Renewable Energy Act of 2008) O TEEIHE (FIT : Feed In Tariff) OBAMNBEIN
TWVDHAN 2011 £ 7 AREX T, TOEBARM RO STV, BEEBRESEDS KA
A SR AR E) 1ZB8 L TV 6.15peso/kWh ERDRAENRVWABRREIZIE> Tz,
X, AT 2R L2 B8 OFEEMFIANGCP &7/25%, NGCP ## (NGCP Grid) ~ Dt 2B
THERNERBRICOVLTIAFHAS Mz TN,

—7%. AITHEZFALRVWEEIE. EkEfk AORESHMNFEEEL D,

FEEICBNTIR. RERICBWT FIT HEOEH. SN ERSENF S Moo Th
2ned., EELEZ IFELCOIRELTWS,

FE % IFELCO IZ[RE L7z B &, Likud K R ERT ORI /12 IFELCO DB HEEAER L
TRETDHENRD D, '

Fig.6-1 i1 IFELCO Q&AM T ) 7z BT 5 BAK MR &K R EATBE (Ambangal /MK RE
TR U Likud KAFEEFT) OBARBEAZEBELABOTHS, ARTIRAARTEFENS O
BREA RTINS 1,400k W (Ambangal:200kW +Likud : 1,200kW) &7z 738 DEHTHBIR
REFIRLTWVWDS, TOREG, #M (2BL5 IBE) OEABERISE ﬁﬁ#?ﬁﬁh’éﬂﬁl%z‘:&)%
PRICIIREAINTRT, Dxamofbino

Losd Demand

3000
o0 T ]
2400 | Un-supplicd Encrgy from Likid PS ! A ™
2 400 [1 Assumed Lodd Demand in 2018 ! / \\

3 ]
2300 AY N / AN
o | ot \ B AN I N

.| [ Fond- Eat ] 4 N A — L / — ~ \

1800 . —— ‘\___..\

g a0 \ N7 AN / N~ N

1 a0 oy 7 I e e N AN /4 AN
b0 pZA) 7 N S

1,000 //h — : N

w— -

00 Supplicd Energy by Likud P$

600

400

00 - s - i ey

o lomacdemeali Lo T A I el b A HS (Mad, 200k

[} L 2 3 4 5 L] ? L} 1 10 1 174 13 14 15 1% 17 u 19 20 21 2 3
time

Y 201G Y 2015

kL

Fig.6-1 Relation between Daily Load Curve and Installed Capacity of Hydropower Plants in Ifugao

1 [T ﬁﬁ'fﬁ’&?'ﬁﬁ?‘éﬁ‘“@iﬁ:ﬁ M. (Connecting Point) fﬁy’ﬁ(Gnd)Bﬁai(Dt@@ﬁﬂﬂm&fﬁkﬁbsfo)ﬁg-mf‘g\
THHM, FBRETI. ThoZiEx ki,

"
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Fig.6-2 I3 Likud KARBMAORBEH A L ERCHRBEMNEEL 2S5 M ADH (Effective Energy
Rate) ZRL7=HDTHS. HANHEN 2010 £ OB E (Fig6-1 BT Fig6-2 IZHRB TR
N3) Likud KAORBHRORMH NN 700kW LLEE 25 L, ERODOZAMEML. 1,500k W D5}
BT P 2BXBOO0ZANELZZEERS. AL, COOARTEMHML 2B SITHEELT S,
Ifugao OB AHBEIE 3 32 IR ULAIDIEMP 65%DBATHMNLTE Y, Zon$
ZAWT 2015 ERFETO HAFTHRZ Figs-l POFROLSICHETH L, 1200kWBEET
REHAEMMUTHHREDRIRELLEY, (4%).

FREAHEIZHNTIL, 2015 ERLSOHAFHREAE L TREMBRELZREL TV, (G
MILATL 6.3 BH) '

Effective Energy Rate on each Capacity

110%
g 100% ——
2 00% \\ \\_
) (. T
: ~
. ]
L 80% \
3
= \
M 70%

60% .
500 600 700 800 900 1,000 1,100 1,200 1,30O 1,400 1,500 1,600

Plant Capacity (kW)

|—Y 2015 —Y 2010

Fig.6-2 Relation between Installed Capacity of Likud MHP and Effective Energy Rate
(2) EHRWLOHK

74 ) B ETRAVKDBERERTE (Republic Act No.7156 ”An Act Granting Incentives to
Mini-hydro-electric Power Developers and for Other Purposes) 1233 T lSec.8 FEM 58972 BIR &L
T. ROXSICHEZINTWS,

¢ RRINAKARTHOBIEMAA, [ZOMRITBT2KAEERF >+ L D50% K
W) ThaEE. chzx FEMEGRIRER &E8HT 5,

4 IEMENLZARETOABE. TTOHMRIBITZ2KARERT 2 v VDS0%LLLE : LA
B (AROMRBRAL) 55 OMRBREBHT 2MOMRE (DA [EMRBRE ) nH
Ni=fe, FVPFINORREG SAFROWMBERITOMRETOLRVIRD, BERED
BRPARFICBIREINS,

=
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4N ER KRR REE(RERE (VKARBSH)
_ : P4 MU~ (Likud /K D T EASR HHiE)
W
KAFEEEH R DOEROBERELEIL. BEEFTHEIIRNF—ENRET I, ToRs
WRFEMRIC BV 2RERIESE RN I NS, LikudKARREORS. FigicBi 2B ERmE
& U T20044E1ZJICA (IHIBIC) A%$EfE L 7=“IBIC Pilot Study on Rural Revitalization Project for the
Conservation of the Ifugao Rice Terraces (World heritage Site),Philippines, Dec.2004 23Kl S 5., {3 '
BIZKSARAKAAE (Hydropower Potential Study) #5813, 4 Tabled- 11K EBVTH O,
Likud KAFEEY A b (Table 4-10T— FF—L 1 AS-1) O [FROBIFEHEL 12880kW 725 T

L‘%O
btﬁorgx%%%ﬁtsnfm‘%%ﬁﬁ&mwwuhébmwndmemm,
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6.2 BiREEEE

AR TIAERE. RARSSEERLAARTRHORBIELRET 5, REFERECR
AR TR L7z 172,000 AIRRZEA L7z,

(1) BR&M
RMRBHESNEI B> T FROFHAE L,

#HeRERE

Bt R IR R OBE E R R U7 AKBENERICHFEEL, BERREZEL TV,
EHiEIh DI R B EOIEEIIEVH OO0, I SAKAIZRMEROITE 2 RFEHER
THD, WABRTHLH S, HETRERERMZE L INSKBERARERLZWESRERT
Do

BEfRAKFIHE BRI :

LEROKBEANE Lamut )1l 5 EATKITON TV S ERNS 5. T SEERAKRIZH
LTRI74 VY OEMNEIZHERINSNEIHFIE UTREBSNTEYD, HILTARSN
LRARMITIVERERIRVWIIEBTLILEND D, J0D, AFHE THRILEMIC
THRANDOEMLERERHTLRMERET 2.

Bz DO FIA
st SO _ERARICIERA ORUKEBENFET 5. SIETREEERVREOUREED
2LTH, CNEREATUKEICRELIIATS &L,

REERY, HIERER O AR OIE R

Ifugao IR TIHMMHMOMBIZEA SN TWIMBOGRENEFLTHBD., £/ AKEHKN
A — N ZRA LB BREC RS EERDEROT T2 2 M50 b AXEZERKR
BEEICHALTWS, SETRERERHEORBRIMLBRI/NUETH D 2 E0RBEFICH i
BRI EDMIAEERL D, BEERERWTICINOHINEER LAENERT .

JEDMEDE R _
RIECOHEYD, SETRIRROESRATUKEREZRELIATS &L L, En, EEFR
HREIITROERMNS Lamut IIGEIIRET DI EE L.
- BUKHEIR FiRERICIERS M DR B AN PTRE/R A N T &,
- BUKIER TR 1.2k mOERICHBHBIRORE WHHIFEL, BEMEHT S hkn
&,
- ERMDSOY 7 EARABOARIRD  BRECICREFTERICXEEZE T2 &,

@& i
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(2) JKERIL—- DB

ERBERMFCETE, ERVRMORBERHNL, 4DOKHV— b EILETRE LTS
V= b OBEETT oI, HEORKMIZAAR0E D EHARKER ERET 5L, BEFO
&R Lamut JIERICRBT 5 2 & Uk, WFIEKBN— FOHEREERT,

(V— 1k A)

N—h ARBBOKEI— bEL, HBEOREDPIZWKEN— N THEEE SSmEETRAH
71 TAKWZRAETHENTED. REFMIBIIRRr —~A0OP TRERERZ—H, REHR
ETDT 7 A1 Barangay Road Otk LN S Lamut N2> T 500mSb EE 722, FEET
(BRAROKE EFROKME /25,

[L— b B)

=P AXDHTFRANRBEMEBEIL 2K — FT, 2RI DEIERE Somiz kD 810kW 2
RET 2. RENETOT 7 LAV — b A FHRICHE L 72882 51024 230m BB & 7p
5. REFAIEIIL— b A FBKIB2RE L,

(V—1+cl

REAIBE T 72 ADES 2 Barangay Road iEfHICRE L= KRI— T, £%%1360me
0. BRI TI0kW &135. RERMIEIIRERLZBHET. REFETOT V7 EAOHD
MABEERDH, BEZEZN— P BIENEZEAEEDLLT, —HTRRERNELS B8
AENEENRD L BSOS ED Iz,

[V—F D)

RET—ATbo & bKBEENES. BELEE5 D LMNTE KB — BT, %%E 90m
KX THE —AFRHARRBEORE VBRI 9900kWEFS Z &2 TESL, —4 T, &
IKESRERI O T HiEE T —8KH ZEE T 24EMH 0, X7z Barangay Road 7 5 REHRETO T
JEAD22kmBRELRLIZDID, MBOUENEHEHREVEGHEN—FTH 3,

Btz R L2 &KV — b O IE/KENIY Ambangal BRI TIRAE@ENSD. BEHE0R
HIRAIA TSV AKE 28) &Lk, £z BED fugao MOE AL T, 6.1.1
Ifugao MOBEATERRICEDHK) ITRLAZLEBY. FHEOBMRBRENKE 2T EREA
DB VFIREINSBEEND 2. BT TII 2015 FEMNRE U TRBARBMIIIS U HG 8
DR EEEURNET D 72, R EI25 ORI 990kW D) — k D THATA L3
HBEITER 05% &5, .

EAFIZEERE DRMEZRT.
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Table 6-2 Qutline of Comparative Waterway Routes

FPAHIMR=F (Likud /MK O RER IS E)

Item Unit Route A Route B Route C Route D’
Project Feature
Installed Capacity kW 740 810 770 900
Plant Discharge m*/s 2.00 2.00 2.00 1.70
Gross Head m 55.0 59.0 60.0 90.0
Effective Head m 47.8 52.4 50.1 75.4
Annual Generated Energy MWh/yr 5,528 6,092 5,833 7,622
Intake Water Level EL.m 600.0 600.0 600.0 600.0
Tail Water Level EL.m 5450 541.0 540.0 510.0
Intake Welr
Crest Length m 20.0
Height of Weir m 3.0
Headrace |
Type - Open Channel
Width x Height m 1.40x1.20 1 1'220"
Length m 1,640 1,875 2,510 4,060
Penstock
Internal Diameter m 0.850 0.850 0.850 0.80
Length m 210 19 230 180
Powerstation
Number of Unit - 2 2 2 2
Turbine Type - Inline Francis

Hahap Brdge

Provineinl Reoud

.

Borunany R

1imaged Beidge

Fig. 6-3 Comparative Waterway Routes
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Table 6-3 Comparison for Waterway Route

jtem Unit Route A Route B RouteC | Route D
Project Feature
Installed Capacity kW 740 810 770 990
Plant Discharge m’/s 2.00 2.00 2.00 1.70
Gross Head m 55.0 59.0 60.0 90.0
Effective Head (H) m 47.8 52.4 50.1 75.4
Annual Generated Energy MWh/yr 5,529 6,092 5,833 7,622
Effective Generated Energy MWh/yr 5,086 5,604 5,366 7,013
Total length of Waterway (L) m 1,850 1,994 ¢ 2,740 4,240
L/H - 38.7 38.1 54.7 56.2
Estimated Cost and Economic :
Indices
Project Cost Mil. Peso 116.72 120.32 126.62 155,59
Project Cost per kW Peso/kW | 157,726 148,538 164,442 157,158
Project Cost per kWh Peso/kWh{ 21.111 19.751 21.707 20.412
FIRR % 13.9 15.0 13.6 - 14.6
Energy Cost Peso/kWh 275 2.54 2.83 2.61
Feasibility
Long
Technical Issue Acce.:.jss Access | Access he?grl;gce.
g O e rese 2 an 08Tk | oF5m | ecossary | acoess
e
Environmental Issue - signt?#‘i:::ant sign'i\}%ant signl?ml'?cant gg:a‘:tf%?
impact impact impact rice field
feal_s?t‘;‘illity Low fealé?l‘:illity
Financial Aspect - gaused feglgbi}ity égﬂgg)cliht% caused
!;csErA?e big L/H he%d?gge

IN&D. BKEN— ML TUTOFENE NS,

- = b DEELHBRERZVEIETH A, BREREITOF AN 22kmeb. e
DHREVNRENEEDIL, P77 EARBRI>TERIEAOFELMEINS, MAT.

KB — S 4.0km EMDKEEIN— b EHRBRUTEL, X/, FHRBTEABRIKELEEE
LA nEZ 620z, RE LOZEAEL,

- = b ABHARRRNNS Wi, JV— kB EHBLUTRERICE S,
- b= F CHEAMNEEIIHT 2KBROUHNEL V- M ARUB LHBLTRCENEES

FOODKBENELS RS, ZO#E. KRTEEIMINMLEHEENETTS,
- FIRR EMZHEREBEIZ DN TIIN— F BARHEEENRIFE 57,
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ZhoFdic k., B#EAKBNL—bELTI—FBZREL,

(Comparison for Construction Cost/Generated Energy and Construction Cost/Development Capacity)

Waterway Route Study
230 180,000
& 220 . 4 160,000 2
: ¢ ° i
3 ® <
§_ 20 | { 140000 8
g
o § gs
= Oa % b~
8 & a g
Y= 200 t 1120000 S &
.§ S
B E
8 2
3 190 4 100,000 g
. 8
3
- 18.0 L . L 80,000
Route A Route B Route C Route D
Waterway Route
ECons. Cost/Energy @ Cons. Cost/Cap acili]

{Comparison for FIRR and Generation Cost)

Waterway Route Study

16.0 : 3.00

® 1,280
150 o -
- ® {260 &
°~\° =
g 140 | ® %
= {240 §
T

13.0 |

1 220 g

12.0 . . : 2.00

Route A Route B " RouteC Route D

Waterway Route

| O FIRR @ Generation Cost

Fig. 6-4 Economic Comparison for Waterway Route
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%

6.3 PLEBRRIE

FRTIIBEINAKBN— b BIZOWTHRRROLEIT LD R EERAMOEE 2T /2.
RETTIEARI S 700~1200kW D 47— &2BEL. Er—ARDWTRHEEEEZEE. B
HRRRERREEE L.

BREHICEEA L2 & — A OBHK IS Ambangal FEFTIZ THRAEMHIS D RHHED BEf 21
IALTIUVAKE QB) By—A 1 RUWYr—Z 2 @B LED, 57— 3 BRUA—2 4
WRL T BAEAKBREAHEZEOBRNSA LI TI 2P AKMOBEEHEETH 5,
D, EROTSVAKE 1 B) 2BELE, T, LB, A1 D A R Ak
MREBDIZLENPHGIBIR S NBHEOANRAET 2. RN T 2015 FE2HRELTEER
BEZEUCAREROOIZEZEBLANZT o/, #HRELDOFHRBHEA 1,0006kw &
1,200kW D7 —A 3L —A 4 THEDRA LR DZBHRIZTNENER 0.7%4SMWh & 39%

(290MWh) TH2. UTICAHEREELEE SN ENeEERT.

Table 6-4 Comparison for Development Scale

Item Unit Case 1 Case 2 Case3 Case 4
Project Feature '

installed Capacity kw 690 810 1,000 1,200
Plant Discharge m’/s 1.70 2.00 2.50 3.00
Gross Head m 59.0 59.0 59.0 59.0
Effective Head (H) m 52.4 52.4 52.1 51.8
Annual Generated Energy MWh/yr 5,360 6,092 6,820 7,427
Effective Generated Energy MWh/iyr 4,932 5,604 . 6,230 6,566
Turbine Type - Inline Francis {2units) Francis (1unit)

Estimated Cost and Economic Indices

Project Cost Mil. Peso 112,23 120.32 136.09 151.44
Project Cost per kW Peso/kW | 162,654 148,538 136,000 126,197
Project Cost per kWh Peso/kWh | 20.937 19.751 | 20.095 21.218
FIRR % 14.1 15.0 14.8 14.0
Generation Cost Peso/kWh 273 2.54 2.58 2.73

LEPS, UTOFHEAEN, SHEOMRAKEY—X 2 DD, 810kW £33,
- kWhab-DORB[BIIr—R2NBbRIFERS T2,
- FIRRWMNIHEERMTHr —R 2 MR LEHENRIFE 22,
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(Comparison for Construction Costhenerated Energy and Construction Cost/Development Capacity)

Capacity Comparison
23.0 180,000
E; 220 | 4 160,000 2
]
& &
3 =
o210 | 1 140000 §
g S &
o = 2=
3 ~@ g =t
S B a g
‘: - 200 | 1 120,000 3 &
[~
3 (2
E g
§ 190t { 100000 2
a
o]
18.0 . L L 80,000
Case ) Case2 Case 3 Case 4
Case
l ) Cons. Cost/Energy —@— Cons, Cost/Capacity

(Comparison for FIRR and Generation Cost)

Capacity Comparison
16.0 300
4 2.80
il .\ /. g
~ {260 &
S @ __._——-—-". =
lé 140 } %
(=]
= 1240 €
130 } g
4220 O
12.0 L 1 L 2.00
Case 1 Case2 Case 3 Case 4
Case
C—J FIRR —@— Generation Cost

Fig 6-5 Economic Comparison for Development Scale
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64 REEHE
AEHEICEDRETLIREEHREZUTOWMVERE L=,

() AWEE
HESRM
BUKAL : WL.600.00m
BKBL: WL.541.00m
KavEZ : 59.00m
BAMEAKE :  2.00m’s
- BUKOTO#E%
(Inlet TOFAEEL)
LB =0.500
MAEDKEE : B=1.60m
TARDAKE : h=130m
TRAZOWH :  vi=Q/(Bh)=0.962 m/s
AR :  hfi=fivi’2g=0.024m
KRR TOEK
REEIB R T OIARLE)
BEFEK: fi=0.500
WAL D/KEEIE © B=140m
WAEDKE T h=0.894m
FABOWHE :  vi=Q/(Bh) = 1.598 m/s
FAIRL . hfi=fivi¥2g=0.065m
(EIKBRARRIZ X B
KEORR : 1=1/500
KEEIER: :° L=1,875.304m
AR RSHEL: Ml=LI=375Im
(H7KETOHELE)
hth = hfi + hfl = 3.816m
KEERTOHK
(HEAEE) :
BeRE: fi=0.500
SHEEE: D=0850m
TMAEDFE : vi=Q/A=3.525m/s
AW . KWi=fivi¥2g=0317m
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(B L)
Contents Unit D=850mm D=600mm Remark
Penstock m |' 100420 9.103 L
Length
Discharge m¥s 2.00 1.00 Q
Diameter m 0.850 0.600 D
Velocity m/s 3.525 3.537 v=Q/A
Roughness - 0.012 0.012 n
Loss - 0.019 0.021 £=124.5 "D
Coefficient
Friction Loss m 1.544 0.206 hf=f /D v¥/2g
BRHEERIAL : hf=1750m
(BBATD Hi%R)
Unit P-1 IP-2 IP-3 P-4 IP-5 Remark
Discharge m’/s 2.00 2.00 2.00 2.00 100 |Q
Diameter m 0.850 0.850 0.850 0.850 100 .| D
Velocity m/s 3.525 3525 3.525 3.525 3537 | v=Q/A
Curvature Dia. [ m 2.550 2,550 2.550 2,550 1800 |r
Bend Angle degree | 28.4457 | 465816 | 12.7239 | 36.5115 20.0 <]
5 9 8
Loss . 0.134 0.134 0.134 0.134 0.134 [ 1=0.131+0.1632(D/r)™
Coefficient - 0.562 0.228 0.376 0.637 0.471 | fb2=(8/90)"?
Bend Loss m 0.048 0.019 0.032 0.054 0.040 | hi=f1 b2 v¥/2g
a2t hf=0.194m
(HHE R
kBB fr=0.001
WREOER : D=0.60m
HHEOWE: w=QA=3537ms
WIEEERHEY ¢ hfr=frvr/2g=0.001 m
(53R %)
HERE:  b=0.500
SERTOERE : D=085m
SEERTORE :  vb=Q/A=3.525ms
SiEiES% © bib=fbvb2g=0.317Tm
(AOFHRK)
MR fv=0.010
E®: D=0.60m
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ADFEHIONE :  vww=Q/A=3.537 m/s
ADFE% :  hiv=1fvvw’/2g=0.006 m
(KEEBTOEE

hip = hfi + hf+ hir + hib + hfv =2.585m

HKkEE
hf= hfi + hth + hfp = 0.024 + 3.816 + 2.585 = 6.425 m
© AEE .
Hohtkz = #vEE — WKTEE = 59.0-6425 = 52.575m

() KESEBEME | :
HEEICEM X NBHKEL, Ambangal REFITRMOB DA > 51> T 5> L ZAKETH

B, IOKEDKE - REHOBEVEEZLUTIORT,. REBHEOHEIZIZOLSYBAAW
TREL-. '

90%

35%

80%

9
& /
& 75%. -
=
g
LH
0% v4
65% /
60% :
10 20 30 40 50 60 70° 80 90 100

Plant Discharge Rate (%)

Fig. 6-6 Overall Efficiency of Turbine and Generator
¥ LERTLKE - REROREHNHRIFHETRA L BBER 2 &AL RS OEAAKRIH
TORBMBERLEZDOTHS,
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@ ®R
STENCEA T AFNESRE. B8 KRS ITTHEE SN 2004 £ 5 2009 FD 6
HERZ X AEHEH SRR ERAWS, 74V ECTIIKBEEOHREIZED. YZLTEERD 85%
HFiB(85% Probable Discharge)® 10% % FJIMFFRE S L TTRICERT D2 ZEMWREEINTS
D, £/, BAKREOKEANOHEBEMFRIT National Irrigation Authority 12k ¥, 2.0 literhectare
EHREINTVS, HETRINSKRON. REWHEZEBDBICEBTIHRENNTHEES
LRI 5. ' - |
| FHEF R R OB

IO 85% BHfE : Q85=1.360 m”/s

10% % £ : Qil=0.136 m’/s

EMBRBOREE

NPy a

=y o .

Fig. 68-7 lrrigation Area in the Intake Downstream

EMBEMRT) T
A: 0.28ha B: 0.12ha C: 2.0%ha D: 0.15ha
E: 1.00ha F: 3.81ha Total: 7.45ha

INKY, THRAOEBRKRZEETDEUTOED. 0.02m's &725,
THADHERRRR *
Qi2=2.0 liter/hectare x 7.45 hectare = 14.9 liter = 0.02m3/s

AEEEOREIZ L AMNHERREIM s D AN RRREZBALAZ EN5 0.136 mYs &
RABRMSHHTE &L, IN&D. TOMIIFERRREZZELSIWZBUKEBRICTHA
PR FINIFIR 2 LA FIZR T

: 6-15




4VEVERAM AR REEEART (NMKORRS )

FPAFILA~ b (Likud KD SRR EHE)

Discharge Duration Curve
1.0 ;h
6.0 %th
5.0 ] i
g 40 tb"--q:t
& :‘qq:
=
£ 30 }:“hﬁq:
a Ei:\
——
2.0 =
=S 1.36n?
h‘—t.., A itk
1.0 —H_Eq—‘ <
0.0
0 $ I0 15 20 25 30 35 40 45 S0 55 60 65 70 7S 80 85 90 95 100
Date (%) B5% Probabll Discharge
I— Original River Duration Curve — Dicharge Duration Curve Except Release Flowl
Fig. 6-8 Discharge Duration Curve in Intake Site
4 RBEHR

BEDRHCHTE, SHEVREEARELZEHAROBERTo>/x. EERE A 2HREHOR
HUSAR D 2004 S£~2009 £ D 6 FRMEL. ZORRETHRITET. Thick D ARFEOEREY
REESRIT 6,092MW h /year &5 7z,

Table 6-5 Annual Generated Enérgy in the Project

kWh
Month 2004 2005 2006 2007 2008 2009 Average
Jan. 601,759 583,629 599,226 601,75% 552,519 530,583 578,246
Feb 543,524 300,993 540,581 357,725 413,614 333,006 414,907
Mar 445,247 530,767 601,759 ] 503,297 187,469 378,257
Apr 306,445 371,070 371,070 0 239,790 481,305 294,947
May 451,084 368,313 494,483 276,403 593,720 601,759 464,294
Jun 576,104 582,347 578,230 514,567 490,702 572,183 552,356
Jul 601,759 597,053 601,759 321,225 $35,554 570,598 537,998
Aug 601,759 575962 601,759 546,033 588,774 494,609 568,149
Sep $82,347 582,347 582,347 582,347 379,191 564,703 545,547
Oct 601,170 601,759 601,759 601,759 575497 601,759 597284
Nov 565,207 582,347 574111 582,347 560,537 582,347 574483
Dec 601,759 601,759 599,047 601,759 507,994 599,226 585,257
Total 6,479,166 6,278,348 6,746,133 4,985,925 5,941,227 6,119,548 6,091,725
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B7E %ﬁ&%#ﬁ:ﬁﬁ%ﬁ&ﬁ
7.1 m@-%%ﬁ%&fﬁsﬁﬁ
(1) KE-REBROABEH
1) KHEBEHT

KE « REHOREICHERKAETE., GtEBAQOLARBEHEEID. Table 7-1 TR
THEDERS.

Table 7-1 Specification for Selecting Turbine and Generator

E OB #H & u W &
E7KEL EL(m) 600.0
KB EL(m) 541.0
BEE (m) 59.0
HPEZE (m) 52,575 HRIAKEDB ST 45.0m
B X {ERKE(M3/s) 20~25

2) EEREHEN .
REPCIDEGEANEEL, ZAMICKD 24 BBERIC TEEEHTLI AN ET 5.

3) FRSEH
AEtEOKAHFEHERMENL, L@ IFELCO AHEM T 5 13.2kV BB ERICIER I, CORE

#I13 NGCP ASER T 5 69kV R BRICEF TN TS, NGCP OREERIIAALETERE, B
EHEEEL TVWSRD, KOWRBTREIFHRERLLBESORIE,. AEEGRBEREIIRI
BB,

F/e, 69kV EMHEAWFIE L2 BE&OBMEERIL, 13.2kV KEROARNBGRMNK N FEER
WORBEEREZBATVNS Y, HlERT IHAITMBEHEIRE TN, LAFRHO
FOREL . BEMLERICRSA D, CORERBELRETHS.

IO, KHRBERBEOBRMEGOERIIFLIVWILET S,

(2) KE
1) BRI AKEORR

AEEDKAETITHES T E ZKER, Fig7-1 KRTKERERN S, Table 72 IR A
YIAVRT I VAKRE, RMIT I VAKE, yRAT70—KHO3BEE LS,
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Table 7-2 Applicable Turbine Types

K &H R " &
A4 BDS0DAKE 4Py
REKE —
, WOV 2KE a5 st
EEKE | JORATO-KHE BEREIEE. RYMKkHEOHRLHD
500 000 w 5
. 300 D — - ' 5 LA
2000 RN NN | el D i
| [ HorkorvalPemon ~i. {4t _ =
1:]&}«: \\\ ":x.k : }(vahﬂh /// ' = -
’ — — 2 Ml k."':t 3 —— 7 1 Case of Francis e
e e SUETOTIRY AN QRS A B / >
3 0.0 . ( T L T 4 ey “\ -
a0 |- BN S il 1 s N . 5
3 ) — .t PA Bl N l A Hor |Francia
g 330 e ! R ™ 4 o~
3 200 §— ' R : S
. T e \[{ . - . \.\\:_
w T Case of Inli Al - _/ D S I~
105w L l aso'o o Case of Crossflowl ]-, 4 N N
100 > ' e — — : _ i
: - IR SN '&‘4‘""""\\\ . R E =1 T4
\\:.\\ ~ ._\\ .- ///
&0 S - S B o S -
40 ~— > ~egt
30 = ~ "’/ = S
20 ‘ 4 ~ - S
'\. L"N
10 - i
01 0.2 0.3 04 05 1.0 20 30 40 50 10.0
Dexign Dischargs per Unit (m3/e)
Fig.7-1 Turbine Selection
2) KHEDRE

KEORERE, KEORBOAI M KI5V 2 WIS & 2 BN EIZEDE DA
BEO, TOR. BEOIMO LI BEFELBICLDRETE 0L T 5. EHIORM
BARE & Table7-3, BHMED BRI E Table 7-4 1257 T, ZORMERED A5 Y
FUVAKEERETHIEELE,
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Table 7-3 Qualitative Comparison of Applicable Turbines

Fr{FILR—b (Likud KD RERERNE)

B

AU VBIZVIAKE

B#o3 0 VAKE

HRATA—-KE

BER
BREM
ER
3 A SE:0.15~1.0m/s SiE:06~100m'/s FiE:01~100m"/s
wE K E :25~100m % :150~250m %2 .20~60mf2E .
BROBE, TIVUAOBBOIEEEYE | - BU—BNEKET, MERMSXEERS | -ERMARKEIZYIAKELZIRLTHS
FLbo, BEEERTFHERELTIVGA TIEEGERTES. W MBRICEIRIFIVVAKELIEHE
(£HB. R EESEFRTICECIN. EUEEE HHEAICES.
s L. ARBSESALTLSCEMGRK BLBIENTES, — R ERSHRBTELNED. B
i sookw REOSLER AL HS. SRENETFRMETHILN. thLERSFHEN EENNKED,
%%, I VALRELTEERE N ES DN,
MERFOFHFRELSLELLD,
BEAMICTFVVAKEERUTHRIH, R | -BER, thOXKBEEERLTRLEL. BEIE, FIVIAKEICLELTS~10%52
. EFE<GD., EHRBRELRG BEERECBIFERE | EEd.
had. ERBICHULTIE, GV £ 1/3+2/3 (LR T T
BoLicen. WETES.
BASENERUEKET. CO1:120a0# | BERADFEALYDA-D—-TEENICRIEL | B T2~3i, ERT1HIEREMTENIC
P RATRETHD, .| T3, BLELTLVS, RELA—D—ICENBETEDE
ARBENFIKERES.
ERST 10 SFREEORBLITHIY. £ | BERSMIERICS(ORABD. B A-—T-ORBFIZHHIN. BAA-N
= | AMCTISUYIKETHIEY, RELOM - ' - DRFI R+ EREETHS.
' 3B, .
COKEORKH AL, S00kW IBETHIE: | R EMAOKARTCEE. RE) oY TLICRTAKRERERISRTLIIC, K&
h, REEMEICKHOERTTERTIBE | BTERMACERETKETH, 1 BOBAETL. 2E0BATLERORAI
2.1 BHEDORRERSELT. 2873 | KEOAYE. COKAERTRI1 &TH2E | 6 EARTRETRHIS, BBELEALN
—— SENDHD, ‘ THLUEHTER G EETHD, BHEEN | RELLD,
. COKEQOBRAXOREE ., SEENANET | 0Ba14:8E. BROFMESHEERTS | /OAT0-OBRXORRIIEFIEIHEIN.
B BB 28ELTH—BMEISYVAKET | et asn, BEICHLNECANHD, | BRIREBICONTHRAENKELTIC
BLNER{ Th2BLTILILLIREEL H. I5VVAKEEDEFHEOENNE S
[LET380. R EMATERELEAS, %,
| FEEEEFMEVCHRBREHEL DT
B,
ISUUAKEEOH . SEHS0LSE | AHERAOKAZTICANTL, . £ | RHERAOKDRHTICEVTIL., HEPE
BICBVWTREBEEF TR DS, FUSTLESMICHIRTRE. I0AT0-K | FUSELENICHETIE. T3VVAK
85 L, A EHEIdh A LR Uit (S Ambangal BHINENTLREHMEND, B YUOLATFVVAKEICHBEHETh
ﬁ; P/S ICHY. CORBFCREEILIOKENEE | UUILAIFVYAKBELOLRIR. BEEMT | .
BENTLRY, EERETRAOEEI®R | PHOLEI5TRH3.
HERETHRILIAU M HD,
$5E BATTEE B FRTRE R T
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. Table 7-4 Comparison in Economic Efficiency of Each Turbine

¥ 7;;’);’75; 75> YK
a5 X 2 1
RRNes0sx | AM%EZE :52.6m BXEE 52.6m
il 1.0m3/s iR 20m3/s
H & 405kW H 2:810kW
RIRVEEA KE, R, HI88, BakaiX B3
BR.OESRERRBREMGRER
RNE RM(Php) 67,968,000 69,039,000
b S 5 55 B5
Ambangal SBFTICTEMSHN, FHEISEERAD
F—ZUTHAR,
AVTFUA B5 £ §1
2BBRAVERE O BEAVTFVA | AUTHFIARELTOR hitian
B 1 AERBT LN AT, BT,
¥ oE 3R TR
3) KEODLH

AEOREHE, EE, HEE, EEEE, RHLESSREZHEL TKEERERET
%, A=h—EHLBKEDLIE Table7-5 1TRT .

Table 7-5 Main Specification of Turbine

" A it "% , w" &
KERF HF-1RF
BEEm) 59.0
ANEZ(m) 52.575
B (m®/s) 1.0
H (kW) 430
(5] #55% B (min™) 1,200
B [EF5E E (min ) 2,200
He 3 (m-kW) 175
HBBEDIER [
HEA) 2
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4) KEOHE
A—H—BRHIE DI KE 1 YD OB H—T % Fig.7-2 1277,

TREEE() 40 | 60 80 100
MBEmYs) 0.04 - 0.60 0.80 1.00
JKE (%) 67.0 77.4 82,0 83.5
KB H (kW) 139 241 341 434

dede b L _..n:..p A rEre A T L
100 - - 5
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T 1T I T T ] L
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Fig7-2 Turbine Efficiency Curve (1 unit) .
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a.

AENROSHBE (2011 £2 ARHA)

- 4 : Tiger Machinery and Industrial Corporation

- FriElth : 359 F. San Diego St., Veinte Reales, Valenzuela City 1440 Philippines
- g% : Tel. No.: {(632)- 291-2222, Fax No.: (632)-291-2226

- REHF : (President) Michael Ang

- BRaL 11975 4F

- i : Php 100 million

- {EMELE 1 US$ 10 million
- REER O H2004%

- Website : tiger{@tigermachinery.com.ph

b. BEKRME

SN, HEMAOKEEMETEBRANBENREEWELE, BEEL
T3, SLHMMTOREL R 0D o EAhol. Yail, BANICS
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FIFEER. BLUFERBEORIECREIL L % Table7-6 12577,

FEBEOBEIX. FEBEEL

Table7-6 Characteristic and Features of Each Generator
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SAF LR BMEEE. 2EE. OBRMEENS | BCHBLEELTIR. hEERBIVTIV. R
WHE ‘ HEHICEDERFIZ L)
R BRERBBEKEGERIRN, BERATHERSGERRGL,
PMEBICINEEERESUINED | EFRARTET. RHBEICREY
BE D. BEREMBEHEERICINERT | 3.
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- ABHIEBREEORNOBETIAE | ABRBIKELRMALDICTENES,
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| BRARRORER, FEAERELLL,. | ERBROS~6HEEEORATLAS
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Table7-7 Basic Way of Selection of Generator
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Fe HREGEOLESMMVAISTL. ERREREERLLBEIC. BAGA
BMBEEEEY. XSEEEDH)FRBEEBRETELIMASICLRED
13,

BaxEH HMEROPENG FAFISORABRICLIBHEBELE P AVE
OERBEEDSEETEIRMOHE . FIMABHIVGEFELCEN
TWareY, SEHERETS,

ANBEOES. BRARTREEATELI040 MMEGEOAEIRZNV] 2HRELTVSR
. ZHHREOBRBTELY. BIUNKESESHMERTHIT. SENICEMTEER
TOWANE TN S, 20D, REKXTHRSTILEH. BIUEHAEEEHORN 2T
o

) BRRTHOBASORN

FHRLREEAT S HOOENEELSY, BEEESHEHELARE. WINLIFAN
PHEEY. FHREREBEATERVRRE R 4, CHICEDANBEOREEI. FM
REWEBMAT D2 E &5,

Tz, ¥RGEELEH. BSEELHOHEERT.

a. AVE-HUA0HMH
Lagawe ZEFDOLMFZHTH S 69kV 2EAH S, FHEORERETOAA X E—F R
WBUTOMD &F 5.
@ 69kV % TR
NGCP ASEE T 3 69kV BEROA P E—F L ARAFETERP o /7D, 69KV BT
BEEBABREKEL. TYE—¥2R (2) 20%)ETHTEELE,
@ FEESR
Lagawe ZEFT D 5,000kVA O ELEIEE (A, 5,000kVA) O A E—F AR, —#&

fEx=EALETELL.

- AR —Z 1 j7.0%

» 10MVA X—2Z 0 §14.0%
@ 13.2kV ELER

BEER D 13.2kV BERERBOTROMEE « Y1 X1k, IFELCO 7¥—4# &L D ACSR (ﬁﬁ‘d
BTN, q/OZERLTED, TP 2ETRROWERUH R ER
22 % JFELCO OfZMIz L 0., FRAHER - YA X2ERTHIENS, BEMM S AE
HICRUFETR, CO—MEERS, '

ACSR, O(1/Q)D#EHMM (R) 3. 74 VEOHEBEEFETHS [Electrical layout and
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74U ERAMR B REIGRERE (MK RS E)
TPAFILA=b (Likud MKHRREASH E)
estimate] IZK D, 0.10€/1000ft (0.328Q/km) @A L7z, FUT I ¥ AXIZOW
TH. IFELCO IXT —Z 0¥ ke D, HAD 6.6kV REMBHROT—5 (EFHAD 2 ~

3IEI2E) EBEI, EHEOSEEEETEIEE L,
E AR S OAHEOREHE COREHERIL. Table7-8 It X DB L.

Table7-8 Measurement of Distance Length of Distribution Line

X M | . EEkm) | MEHE
Lagawe ZF B ~Kiangan TP 11.70 | HOFETIEMICTHEONER A
Kiangan TP~ E2 B4 No.24 5.46 IFELCO B BERLA7VMILNEH
BB No.24~FEEBFR 1.00 HEERRETD

=111 1816 o

XoT A YE—F A RM%) X%, BEEWV). EHAERQ). EELEm&ETS
EXRAITED

%R = (1000/E)xV3RxL
= (1000/13.2%) xV¥3x0.328x18.16
= 59.23(%)
%X =j%Rx3
= j59.23x3
= j177.7(%)

@ RERWOEEHER
FHETRESNL2AEMOEEES (WA, 999KkVA) D1 > E—F > Ak, —iE
CEEAL. BTELE,

- IR —2 P J5.0%
- 10MVA X— % P §50.05%
® FEEH

HARTREERTORE, BEUAE 405kW &L, A8% 08 L35, RERE
BRI S06kVA &72%. K/cA D E—F L ABNENT V5 L AO— B2 ERTS &L

FT&izs.
- RBBR—2 1 j20%
« 10MVA ~X— 2, _ 1j395.26%

BEDEAE-F I AEFEDDE, Table?9ICRTHED &2 5,
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774 F ML= (Likud /7K h 522 55 RH1ED

Table7-9 Impedance from 69kV T/L to Hydropower (10MVA base)

A H R(%) X{(9%) i
69V X BER 0 jo WMIERBRERE
S/SEEER - j14.00 5,000kVA
13.2kvV BB 59.23 j177.70 ACSR 0(0/1),18.16km
P/S XEEZ - j50.05
i - j395.26 506kVA/1&ELT

b. M ERLEBOMHE
REXMMOWMGEGH B2 EAHAOESEELTHT, HMEGECHLTI0%HUAE
THLREND DD, TOBERRT 2, ‘
B, CORBEITBYAREROA S E—F AR REW 1 BOT I IR— X% 100%
(2B TS50%) ETBH, 10MVA X—ATi1988.14% &7 %,

R
M &

TR
i988. 14%

13. 2kV B2 @#R
99. 23+ 177. 7%

P/S EEER
j50. 05%

BOKV R B4R §/S LR
0% 1 j14.0%

Fig7-3 Calculation Mode! of Impedance Map for Normal Voltage Fluctuation

Fig7-3 IRTA =¥ ARETE, RERERANS RGO E-F R %
Zo(%). REWM OSHEHERRETORI I E—Y I RE %) ET 2 E, EHOEKRE
Y REREZRHAOERBEELEHE 13, KATRbEIN S,

ge= AV/Vt = Zy /Zs+Z, x100
AV FERTCROBRSILIZE DRI EHREELT S
Vr: EREOEHBEE3.2kV)

FEio, Zo BERUZ+Z 13, UTFERS,
Zo = {(59.23)*+(j14.0+j177.7)%}°*

7-12 |



24UC/EIR KA R K IE(TEIRE (KH RS )

FPAFHILLA= b (Likud KD RBMREE)

= 200.64(%)
Zo+Z; = {(59.23)*+(j14.0+j177.7+50.05+988.14)%} 5
= 1231.3(%)
KoT.
£ = Zy /Zo+Z; X100
= 200.64/1231.3x100
=_16.30(%)

LEORED, WHEELBRIT 16.30 (%) LD, FEMED 10(%) 2HBRELAL
e, FHRRERPIHEATERWERE R,

c. R EEZRONHA :
LERQFEOFREEZHOFER/RLD, AESREHIEM CERVEREE 5 255,
BERELT, FEREHERRYFIL2HGORNEELHREZERT S, COHAME
W I0%EANTH DA COBEEZBAEBE, RRVZZ M OBAZICL3RABHKON
BIHEEERT S HEND D, '
2B, TOFETIEH. 1 BOREBBERKLFIL 2B/ ETS.

| Rzig
S5 A

69KV AR | | S/SELES 13. 2KV R AR P/S ELESR RE
0% 1 j14.0% [ 59.23+i177.7% - j50.05% [} i395.26%

Fig.7-4 Calculation Modet} of Impedance Map for Instantaneous Voltage Fluctuation

Fig7-4 iZ;R 9 2 E—F 2 RAicHET =, RERERADN S RRMOL21 - 2%
Zy(%). RERPSEVRERREITORICE—F A% 2)%)ET 2L, FEORFKEY
FICHESBEAERADORBFEETHE 13, XA THEDbEINS,

e= AV/Nt = Zy /ZD+Z|><100
AV . FERBHRLFIFOBRNBELHH
Vi LR R DA B (13.2kV)

357":.\ ZO\ E;UZQ"'ZI;‘;\ IJ\_F&f&Z)ﬂ
Zy = {(59.23)*+(j14.0+j177.7)%}°*
= 200. 64 (%)
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I AR R R EEENKARES D)

IPAFMA—F (Likud IKHRBHRRHE)
— ————————————— ———— — — ______—————— ———— — ——————————————— ——|

ZotZy = {(59.23)*+(j14.0+j177.7+50.05+395.26)*}*°
= 639.75(%)
£2T,
e = Zy [Zy+Zyx100
= 200.64/639.75x100
=_31.36(%)

LEOHELD, BRTBEEHRIEIL 36 (%) Lab. FFHEO 10(%) 2@X SEFR
Lizgofe, Zhicky, BB EEEHRMHRL/HETLAFIRORATRZIWH
TEONENBEELZD.

4 RBROET
a REMEHRTEORE
HAD 6.6kV EEQICHAINIREBROBES, —BURERE LT 300kW BEET
i 400VUNEROB AT 200V DEER TS, CHERBAHER. 6.6kV OWNERTIY
PEANTER. ULHL, AFHEOBA, LTOEMICED, EF 400V OEERERER
[ NP O
@ 5ELEL. 1, 000kF BEOERTS 400V ORMEENS 1> T v 7SNTHED, RHEHN
B DB R I K& Tz Bt b, |
@ BEROEEREBORFEIL. 400V OLEBBETH 5D,
@ 13 AVREG~OREMELERE, 74 ) U ENTHET 5@ TH S
EOEEESROTEN 13, 2kV/400V TH 2720, 400V O 5B RBFHICBATH S,

b. R BHE R HEOIRE : A

FIMREREERTIHS, ERNEZRNTOILHENDS. EBNEERELTEHE
R TEDIESDTAHMEML RHBERNEHEOM LRI S —F, REHRERMN
RELRBIENSRAUNEL RS,

DD, FIRD 13 %V EBERMOAREZWHEL., CNICAREGIREWMONIE LTS
TEETAN, FROWMEMRIDERARITNRICTSHIEEL,

@ IFELCO M5 DT —4 : 95.67% (20114E2 H 26 H~4 H 25 HDF—%)

@ IFELCO o oIV IFR : EMEFEUTHRBRILELTED., O%BETHR

@ UEED., REBOEHENBRUWAXEETHTHEELLND,

c. EhEEIE :
RN, MRARMERBE TR TS VAMBEREZRAT S, YINELA
NBRFELTH, BREREE Ny FY—), 72V Xx, AINBRERENEI SN
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HUC/ERKH SR RRIGRENE VK ORRH )
TPAFNLR=b (Likud /MR DSR AR IHE)

7Ty AY - b OERINEN D REHORBBNEFNERARERAT S & &
T3,

L, REWA-—H—MF AV FEERERBLTVT, Y2 2OFEIZEDS
TERANZELLAVESE, YAV o3 HFREFATHIEOET S,

d #EHOLE
KED R, BIXULEORERERORIEEEZREL, REROEBEZTLD-00

% Table7-10 {2/R Y ..

Table7-10 Specification of Generator

CE.B = -
RTHOR R - SRR
EHRO0IEE AR TEL
EHEBERKVA) 450 | Bkt A 405kW
ERTEW 440 '
ERNE ' 09
A K (H) 60
mH )
(B 45528 FE (min=1) | 1,200
HEH R BHERM
| e RROIEE F 18443
BnEE) 2
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7.2 HIEERIEEE

(1) EEEEER
EERBRIE. HROBBEHREIIE T O LTS,

(2) HHBIR

AEREROEE, BASICHERGEIL. FINER G, BXUNyFY—EE (&
) EEATEHOETS, Z0OE, Ny FU—BRIE. FINEERKRBIIBVLTH, £8#
ML T A F T L EREAPHEBRKERATIH0L LT . EHY—FORGHE
EHERAEEREESCERT 2Ny T —0ERIZ. BELLEFCXIFRERDOHERT IM),
RFEEERLT. HEDRETNERDODDET S,

B, ZHETRISv I A - MITHRWED, ZOHOFRIBIGERIL, £/, 3
TR QMR AOWEITOWT S, Fil, $AyIV 3LV ERHET D, &
DEREERTDHLETRN,

(3) WIENTIE. HREE
1) EEHE :
KREFEBORHEIL, FEFILEOEEMELI. AQFORMRAZIRE, 2HBICTH
bhabDed s, EEEEE, TEMFE GEEE) SEEFBILO2ERETS.
/o, BMSEE, BRXUTSv A —MlTTbRnbDLET S,
Fig.7-5 I /B HI#). Fig.7-6 IZ @@ EOF L - EF#EOHB IOy VREZRT,
2) ERAERLESIR
HA BR—2OEBHX. Ny FJ—BEHA50 DC GREEFATIEHY —REB®MT
HZHNEL. BEOHEEGELEEBEEZOAEHFICBNTOLEL/ABENTEDLS XD
THREREFOLOET S, .
MEAEERSEGR Y BHYOLOLEERATLIHOLET S, X-HEEEEET S
B, BEERAFEEROERIT., 7ol FUIINOEESTHAIE L., £2H#ARA b PID
HE, TRV CESTHBONTRD ST S,
FBFROEEHRIT, KUFBERSICISATHRERSE L, BMERNEN
EORGBERNS OBMBERIEZHRIZT D20, ANF—T ) —E@RiIITbiznd
N&ET 5,

3) EhEE S ,
IEHEEIT, AVR (HBEERASER) og#@EBE0RE L, EEREHME (90R) 13,
RO~110%BEET 2, o, FABEMEEZBETSAD, AVROERR, 70, 57
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JHEVERAMAR KRG REBE KA TLH)
ZPAFNLR— b (Likud /MR R BASEEHE)

PINDELLSTHEEL, £aMEAARD PID i, i?‘Jiﬁ"/!ﬂ’/ﬁ%’lﬁﬂ@h?‘h
HABEET 5.

BREEE LT, 2E80RBRIBEERME 250, CCC REMBMGLE) 2l
5b0LT 5, _

HEEERBEAVR)O RAEREEE LTI, B8RS EEAPFR) DRI & 2
JoZ&el,. BRSWICKDER. BRADBRTELZ LD ET S,

ONCECERIET
WHL, BBFAMEBICLZHENTIET 5. ABIRMERR. KERSHIEKE
HOLETREEALLTIARBEINSH, HE, ABRABEBONL, EMHEL
PEATNS), FERICRELAHIMRENTH 2. 20k, SEHICENIZS
BTohRET S,

5) K {E TR
T OIEMRIL, AMICERE U7 KBRS 5 5 OKBE Bz L 2 KR ER S T2,
%ﬂﬁﬂqu$MﬂitmmﬁﬂT$ﬁMt?6 EIHIIC R BIEKEEILTDT
EIZRI L BFHOSKEEE TS,
AGEE ORENZELHIL. UTETS,
a) BUKERA ] HEELES 288, 280KMEEET5.
b MAKRA | SEERBEORE. 1 A%ELEL, | BOABEEET S,

6) 8RB LE i 4
BT L HEE . RBMAVEEAL % EE 5 BB Lagawe ZETN 5 69kV O
RTRICHAANRET B2, ThEHIET2HE TS5, PHROREEE. Bry
%mwﬁliﬂﬁ&%oomﬂi‘ 73 HICEMZRT .
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7.3 RiERERHEIRET

(1) BIERBROBRR

1) 2Kk

ASEORBRHETEARIGEZEL TWS A 7 H AKX, BIfE NGCP AHEE TS 69kV
REME S Lagawe TEF. BL U IFELCOASEE T2 13, AkVERBHREEH L THEHINBB X
nTwa,

AAHEORERMT. O 13 2kVETERICHER L TRMIRICTEH A2 H#G T2 TH 3,
B ZORTHRIZIE, BEE O Anbangal FEERT (R 200kW) RSN, BIERASH
Tna, Fig T-TIKERTREOZEMEXERT.

230kV T/L

69kV T/L
Bayombong X ®FT Lagawe E%'ﬁ

CB CB
TR TR 5,000kVA
230/69kV

L b L ————— —

i |
| i
i i
o I
] 69/13.2kV I
! i
i |
i 1
i i

. CcB é] CB .
1 Feeder 1 J Feeder 2 }

b ¢ v —

13.2kV D/L

I
i I L 1 | - -
i [Load] [Load]  [Load] [Load| i i
i i i
i .
|
|

l
Ambangal /S T T T A

i B 200kwW  AFAEOD
! IFELCO R HIS, s |

e o b ¢ e @ § g 3 e 4k & e o 4 ey 4 S Y W TR Y P Y W P W P W ] W —— vt — ]

Fig.7-7 Overall Diagram of Transmission and Distribution System

2) NGCP 69kV ﬁﬂﬁ&tv‘iﬂ%ﬁ

BEA 7 HAMBICEOERB LTINS 69kV ETHRIE. % 47km BEN /- NGCP A5EE 4
% Bayombong ZEAIMNGS 1ERIZTEB IO TS, ZOEBEIX, ZOLERKTHS
230kV/2 E# () Bayombong—Santiego BN S WA %21 AEEHOLIEZIZL D 69kV
KEEZNTWS, ¥LC0XBEHRICLSEEAMAOREERIT. 5F 260MVA (130MVA/
1 B8 TH5B.

B, SEH, BERKDOA JE—FDANBREI N7, EEEORRIL LD, A&t

EORBRMOARIDL, ROMBERICHGELTHRThTNWZ EMNHBALE, 200, &

7-20

=



ZAUE YV ETRRAN R R RERE (KA RR S )
FPAFNLR= (Likud Aok DR SASEIHE)

MERCEEEBSORMEATEA DY A BMRABREL TR CEE L,

3) EX5X Lagawe ZEM

Lagawe ZBATIX. 69kV EEHROWEZR. EEELR(5,000kVAIZT 13.2kV ICHEL. 2
E¥RDT ¢+ —FHEZEHL T, IFELCO @ 13.2kV MEHITEHEHRBL TV, FkeE
B, ERARL-FOERIZLZDTFOLNTEY, BERERASIITDRTLARL,

IFELCO & DR{ES R (Connection Point) 13, &7 4 —F D — 7 )ik M Ein > T
d. Xlow BAWMGIAOMAEAENL, EEERO 132kV HDOS 1 ICEOHITEN, &
WF—2d. 12 —Fy FEBEBLCTIY=I5O NGCP A4 X TREINTVE LD
ETHD, ZEFOEIERBOMLIR, EHEE Table7-11 IZRT. 2B, TOF—Fid, B
REHRENRRINRP o720, BBROBREICLEZHOTH S,

Table7-11 Specification, Rated Value etc., of Major Equipments at the Substation

1% Ak - BRBRLE Hik. e8E W &
69/13.2kV . 69kV B AR 2S BAEBEE:72.5kv
Bz (OCB} EREN R 12.5kA
EHEE TN 600A
#HE1E
8% 1982 £
843153 Inoue Electric Mfg.
XEFER 258 :5,000kVA M. SRARNCEELME
1REE: 69kV Bl -
2REBE:13.2kV
HE1E
B35 : Shikoku Transfer Co. Itd
69kV HZR T VT.CT. DS, AL

13.2kv ER5I &R | VT, CT, Wh(FEN{T &) IFELCO B3|
69kV ERAEGIE | (REEMTEER BERAHTEIEOCR)
fi¥ 58T R BER(OCGR)
(B5 81 m) BRE/ Sl FEORERRE BRI LT R4
75 B #% 40 EA
i BEKV.BFA.FHNEBH
(MV), Z&xh B H(Mvar)
13.2kV 24—HHF | 13.2kV I AEM2E | BAXEEBE:13.8kV R R I —HICE
(EBH 82 3 m) (ocB) EERTERE 350MVA B
EEF1,200A " BEABSMHEI®R
$%:1979 5 EABE ¥
#3& 35  Electric Co., Ltd
REBHTAR BRTHEIROGIFL 2)
i BE T EIR(5INT, 2)
BAE/ S8 FRORMEF
BHEARHE
HE BhEE. BRHA)
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EH: NGCP Lagawe ZBFR
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U/ ER AR BT R AR (VKRR SE)
F74FHILAR = (Likud oKD BRI E)

4) BES% 13.2kV BB :
Lagawe ZEATA 5 REHFEBEDESE T 13.2kV O R SR EEAUB TN TN,
UL, ZHEEREER3E+ PR 1 H)PHRINTOS DI, B0 Kiangan 1,
ETT. ChHSEORENFAMEMEOFEIL. BARESR EEHE 1 A+ 14) T
HB. CORD, FEHEORERMEZORERICHERT AR, BEFROBRERKE=
HARCEE T2 HENSS. BEXRESBOKM. BEHRS% Table7-12 1257,

Table7-12 Section and Distribution System of Existing Distribution Line etc.

. R M L ERAE [ EEkm)
Lagawe & ZFi~Kiangan TP ZIRERE 11.70
Kiangan TP~ B2 B4+ No.24 HAiBEREH 5.46

Efz. WHROME - ¥ X4, IFELC0 0 BEHT LT, BROSHOREHEIE ACR (8
BTV IHR) . 0(1/0) ZEALTHAH, BERESKOREERICOWTI. Thip
HWEREZEALTRS LD ETH 5. ZOBHRERR 2 SHREGICEET 254811,
ERIA X2 0/ KERTBENS D EDT ETH S,

(2) R{ERCHIAERHATRBLAETS &

1) AEEH
FEEORBRXMN & EMERRICERT 5 I AERHER L 2OREE U TR T,

a. Lagawe ZERR D oD B
AHEORBRBOMNL. BHRETY 7OBEAGE LESBALHE I 05,
Lagawe ZZEH 5 69kV R ERWUOBHWMRET 5. 2D/, T OWHF2E NGCP At
ZANZNHEOBIEM B E ERMNTIHENH S, i, PHRORED. NGCP &
IFELCO OWGIMEBEHNBEGZEDHAICHEEEE525/7-0, ZOMNEORMHHBEE
5,

b. BMEERIR OB
RAEORERMIT, BHMBGZTORVENTHS, IOk, BEEiR Iz B
KBTLABAI, ChERHLTREREERHIAOWOBTLERE S, COD,
BOABEKT, BHNTEMAHTE RT3,

o EMERORE '
SHEORERHOERICLD, BERKOERERNT v 753, COr®. BBES
RSO AR ICHENEN Z & 2RET 5,

d REXBEOREH ' |
FHEORGR/FOERICLD, BREGEOBNEBRERKOBROLLAH DM, T
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I VERAMAERRRFRERTCNKARRLTH)
IPAFILA—b (Likud /KD RBEARIE)

EROREEBLREZSDARSAORBIIHENENL S KRHNT S,

e. RERTRDBKE
FHREBERECRALARORREBRFHECRERFEEREL. AWHABFRSZEN L
BREANENISRET 5. ‘

2) PAEH &

BRRMERIERT 2B SORERN OISR, AXENOBE. RIHERHEOEM
BREVIHBT. BHRECRBOBMEDEMICHET B HBETS 2 EMHMEBH, T4V
L oBall, RERSEE GIS: Crid Inpact Study) EWSHEZRBLTVS,
ZOHER. REEREMSOEKBICE D NGCP AH 8 (2011 42 5 HES AT, # Php 600, 000)
CRHERICRDAWEEFTIDOT, B NENSHROREEEBALENSD, £k
FERBEITOVTIL. BEHFREICL o — kBT 22 L bTHETH B,

LAL. SEOBER, THEEREOBRBTHE I ERERENS CORKEEAE LK
BT BT LI TERVED, ARENETRMEICBTLARAT, BREMSKELTHS
55EET B, :

IOk, ATREERETI. RHEICED S B AR OIS X — 2 TOMBOH Y
BREEBETBICEEDBIEELE.

(3) AERIFHIUHAE

1) Lagawe BTN HDH BT
a. BHRBRENRR :

AR ORI, B L RO Ambangal BREFTH S 13.2kV BB i ¥ N 5 BAM
1359 1,000kW T, RED 132kV BEHROTBEAN LK 200kW BE RS Z &8 EE S
ns, REHIMNBEANE LB 5E. Lagawe BEFIM S 69kV EBLEANDOEHMT R
3B, DM, Lagawe BEFT O FENTEE Feeder-1) METERBYUTHRTIBEGR
EOAFRERIZ, BXKS500~700kW BEOUHRNDBIZRETI2H5MH 5. Fig7-8 K
REDOBRE YR, Fig79 KHEOREATI -7 ERERBORRKB I OMEKERLE
HOERT,

-



HUICVERMAM AR REEREWE DRARRIE)

TPAFMUR—F (Likud /MKHRBBARHE)

69kV T/L
OCB 72.5kV
600A/12.5kA
Reverse Power TR 5,000kVA
69/13.2kV

OCB 13.8kV [{é,] \

Feeder 1

OCB 13.8kV
Feeder 2

| load | [ Load ]
\ ) Ambangal P/S  Likud P/S
! 200kW 810kW
Approx. 800 to 2,000kW it \
PproX (Existing) (Planning)
Fig.7-8 System of Grid and Reverse Power
2,5% Load Gcw) S—— . e i — e o — -—
Heliday
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Fig.7-9 Relationship between Load Demand Curve
(Apr. 26-May 25, 2010) and Power Qutput
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M, B ERORWHER, FMEEHIETSMRPLETH S, ORI, T
OMEBICLZFHOANNESL., EEFOEFERERHB LU TRERHAZMET 5HEE
BtE A SN BHL Table?-13 IR TRMEREL D, BEFEICK 20T IEOXMEEIRA

THIELET D,

Table7-13 Examination of Operation Method against Reverse Power

EERRE]E

FHICLIAE

B Eh il

3 B 5B A R OD ) 20

BEAGHN-TEFRL.INE
EEGHVLICHRBFRIOH HER
BETI.

Lagawe EBATOMTERBL,
RO RELRIBEL, SBBRADH
HEEBMNICTIFAHIE%EITS.
ERAEREFRMOT-2EENG
B3,

ARBRERORIE

ZBANCOBWEEMICEIN, £
BFiOEENF BB DETIS
B

NGCPHEF BT ERMTDEN. By
ATHIET B LI ATHE,

RimOEE

HICBL, (REL. EBFERE
FRED BB EBEFND
B)

HEBEOR, XU-T0), BR
FLLDEB RN, HIFM TR
RERE. T-REELREEFED
HE

WO L O

FHCATIR ER L, 2R TRARH
FTICHMERT 3.

REAERRHETEET HD. (RAFIKE
IR, ERERRESFOHEL
Al E)

" &

WEIREFREICHLETERNE
. NGCP N ERIEERNSIH
Bk, FRATEEL,

. EERTEHREAMIC
FIATERVD IR ARNME
TYa. RERNHMBEVLFH A
KHaL00, RiEFHAEETIC
IRRKROHFHXREVEHMSIND
EHRRARTERL,

REFREEBAOBERSRLN,
BERNROKRBICERANHNIIH
R&S. UL, EHALEHLN
BWMBSE., COBENBBE
shd.

¥ E

B

5235

c. BRIWEIAE

Lagawe ZERATM 5 69kV ETEBAOUMGRZ B E TSR % Fig7-10 ITRT,

h 4

¥-TRD _EI

PLC

Likud 58Pk

Fig,7-10 System Overview Diagram (Plan)
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- Lagawe ZEMW T, ENEBRBW-TRD)ZRM T L THFEEZ®RIEL. Z0EE2BERD
AXN—7, BIUBBERENLTT—FE2RET 3. REFHTIE. SELE-BHES
2320, N@EOLRER/NEEELEOREGRICT, KEHHEHETIHEET S, ¥
WESICLKENHABOHE IOy 7 % Fig7-11 ITRT,

RER/NEAEE (Pr)
-+

myeis s ) F——>O-"1s! rma s AP>0 [—»| GV

» AP0 —>| GVEA

Fig.7-11 Turbine Output Control Block Diagram

Ee BEERIKDOVWTIE. ZBHOMECIZ—REREED 1 25 —%y b EGSH E
WZENS, BAEBERRT SRS, Ligawe ZEFEREFOBEUL. 9 18km
HBHH. TORMIZIE, BEERO 13.2kV REBRH D720, H8 Cer—7 %) o841,
COBEERMUTHRT B2 EEm5, e, BRI, EETED BV IR & 7
TBHIEET D, REHERE, Tablel-14 CRT . |

Table7-14 Examination of Communication Method

No | WIEAE EISEERE ik ¥iE

1 | =N BX 2~3km ¥ AT-TNEBRERAEL y
A=3xuh) GEATE) (HEE 2,000 F/m)

2 | y=JI HBEMBK 1km, KU-TIHMRBE A P
(PLC #38:B12) ¥EFK 30km 12 HMBLLE X

(GEBT)
3 | BmHGEIE LRSS ME m 125 T-TUIDBTEDLY, TERN
_ . RBLT 3km 125 BhaRLV, MRMBNDE, | x
CERAFH)

4 | EMARMESABEFA | 10~30km(T—TINY4 | BIEH(CPEVS-0.9 ¢ )DEIEIZ
DHHTLA-S ZA%ICLD) 200 A/m E. REALNT o
(YAARRPT=T ) RATHIN. MEM/m BEEH

E.

BRHEREL TR, HHEBEREENRAOERT L A—INRETH S,
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d. HAEBORNE
VRO TEE NPGC MEDIZVEEE. LROVBEOHIEMELHBU Bz &2k,
W ERS IR S0, BARBIHEESIM L TEEII/z0nAL. NGCP Mildif 20
e, BEMBOTRAREZHA LAV ETHRGI LOMENRET S, Thbb, FE
MARAIR, REFTREINAEAILT, IFELCO AHEE T 2REMRTERNTE N
FoEBizENDH. BHEHADH DHAT, ¥PHOTHEZUNL. ToTh2RETAD
HELIIMWEREERHRMEHNRIIWI &2 5,
RMEOT|AROFIE. BIE NGCP & IFELCO OIBIAICER L TW AR AEH Rt
(ZAYR) OEKIC, FARAOTHRFZEAMTHITRL, XL, BEMEEE%ETS
BEl. RERMIER EN TS Feeder OMFARDOTHREAEL . MIBNICETHAD
WA RDDHEND D, COHEHAEE Figl-12 1277 BN P NGCP @ GIS(%R
GHBHT)DREREL S,

69kV T/L
OCB 72.5kV @D @ @ OO0 kb i, B,
600A/12.5kA « @O k¥ fHiL. EmMEmAASE
- ®® k¥h #Hi. FEHEICTHRERCRR
TR 5,000kVA
69/13.2kV

17 o
B MEGE D kWh 3
[ﬂ:‘] OCB 13.8kV [:!s‘] OCB 13.8kV
Feeder 1 Feeder 2 /
@ —efe
______ J

—0t 9t
Led | [[1oad | (o) ©@5 ©

\ Y ] Ambangal P/S Likud P/S
N 200k W 810kW
#1 800 2,000kW (BE3R)

Fig.7-12 Calculation Method of Reverse Power

MEHFEOBHEROFERT. UTER2,
B#w <R (k¥h = (D@D) — (@13  (k¥h)

T, REFNS OMBAMABREINATNROHERIL, LT &i23.
#tiEH (kW) = Gt®—“R” (k¥h)
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B, BERAEDOSNSBEIT. 69kV EHBERICTROMTSNTVNS MW 3. BL W
Mvar St BN IRNMAIZRR T 28EBNHE LS,

2) BB o
HMMIERIX, Lagawe ZETD 69kV ZER OEM BB LR EOBSIZRET B8,
INzRHTSAHER LTO3I@EDBEISNS,

@ mREWHR '
Lagawe ZEFT O 65k BETIROMMES %, BERSERA U TREMICRSL. RER
ZEFFLEIELAFATHS, AEEENSIBAOREHTEERS,

Q@ BEOREBHEBBICLIOBELR
FERMIZMA SN D{REHYEL OVR. UVR. OFR, UFR THRILT A HETH S,

@ HHMEGERHEECLSRESR .
PERECRYEERS (Fl: A0 8l K2ZC-K2FX-N) BREORBREHRIZ LI/ HE
THD.

ZOBFADERBRUPEFAES %, Table7-15 1077 . BHENZBERAOYEIX. NGCP O
GIS D& Rz 5,

Table7-15 Comparative Examination of Islanding Detection Method

B A GEEE AR BHUL—FR | HmEREEs R
BEEROLER BEHD B0 -
RIERE BRI B L) HEm B (155 BLR)
2 FEME(T Php) 100~ 200 0 300 -
p——y AEEGrG). BE | BROREIZEL, | ARERFRLE

DREHRHENES | BAISEETS, BiC. B OR 1
AICEATS. RibHNEE AR
Y 3.

3) EREROERE

a. HI1VE=HUA
ERAROBHICHERS VY E—Y 23, REERZICERALEE 134 OE2EA
T25Z&EETS, RBANREEOA VE—F AT, BEVT YA (%XA) AN
Il RO 30% (10MVA N—2X :333.33%) ZHEMT 5, Table?-16 IZHE I
Bt E—¥ 2 XERT.
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21 ERAMRERFERERARE (K ARTHE)

FrA L= (Likud /MK HR RS E)
B e T e T e e e e

Table7-16 Each Impedance (10MVA Base)

A B R(%) X(%) W & ,
69kV AR 0 jo MIRABREFE
S/S XEIE - j14.00 5,000kVA
13.2kv Te B R 59.23 j171.70 ACSR 0(0/1),18.16km
P/S XL EH - 150.05

REH - j333.33 £t 900kVA ELT

b. 13.2kV EBERROERER

R

R
69KV L EEER S/ X2 13. 2kV EREE AR ¢ | S ERES SR
0% ] i14. 0% M 59.23+§177. 7% i50.05% [ | i333.33%

Fig7-13 Calculation Model of Impedance Map for Short-Circuit Capacity

Fig.7-13 12731 f/e—&"/xtﬁo’%. BRBHBOHAAOERER/BHREHENT 2,
Z (%) =[1/ {59.23%+(j14.0+j177.7)*}"% + 1/ (j50.05+j333.33)} "'
=131.71(%)

S A i (MVA) =(10000%100)/(131.71x1000)
=7.59 (MVA)
SRR (KA) =7.59/(N3 x13.2)
=0.33 (kA)

BEER D 13.2kV MEHOENEREIE, PF N7 —ba2—X) Z2HHLTWS2D, ENE
ROMBBERRL, EEERICH LEERZV,
Fie, FARICRERBICEALTH, Fig?-14 KRT A E=F AR TE 400V ﬂﬁa)
ERARARERHRT S,
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RERMN
EREREN

69KV X ER
0%

S/S EZEELS
i14. 0%

13. 2kV EA EEiR
55. 23+ 177. 7%

j50. 05%

P/S EEER

FEE
j333. 33%

Fig.7-14 Calculation Model of Impedance Map for Short-Circuit Capacity

Z (%) =[V/ {59.237+(j14.04j177.7+50.05)*} ' + 1/ (333.33)} !

=142.49(%)

A B (MVA)=(10000x100)/(142.99x1000)
. =7.02 (MVA)
B BHR(kA) =7.02/(V3 x0.4)
=10.13 (kA)
£oT. RERMOBEWRFL. INULObOEEATHITRN,

4) REEBORE

Lagawe ZHEFT OBR OIREM TR OBE &L B E M % Table7-17 127,

Table7-17 Protection Relays at Lagawe S/S

K4 TR CT i BEGHE | REE REE
69kvV EXE OCR 100/5A 1-40In 4 80A
OCGR 100/5A 0.01-15 0.7 14A
13.2kv OCR 300/5A 1-40In 4 280A
Feeder~1 OCGR 300/5A 0.01-15 0.7 42A
13.2kV OCR 300/5A 1-40In 5 300A
Feeder-2 OCGR 300/5A 0.01-15 1.0 60A

AHEAORERBOHERCL Y BEABENF 2DV RERKEONR OB S S 0.
REORSUBBOWE, BEMOTET, BRMERELEER . 24 L. REHZHE
X, NGCP @ GIS (RMEFEME) ORERIZLS, '
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5) RFERL LR

a. FEROSE M RE
ASEORBBEIT. MiEGE2fTbiznd, BREROBETEIE. CHETED 69KV
EEEEIED, 13.2kV T4 — Bk 0iFdEmMTES, HEL. BREEHERT S
B, FRMNCEREFAOEEBEAOEKD, REOHEBIREZHETIHEND S,

b. AR EABOER _ .

BITE. 69KV ETMARULNFEE, B3 2KVERER 7« — ¥ O, BETHHAR OB
D, oM. THERA—RA ORRBTEZILIITAZ-o TS BR, @Ak

oL E7eoTW5, ZOEAN. BEI TR CTEALTHWAN, BABNETE
U ERNBBCEHND (R ELTHBEDTETHD, RFTEORRBMIL. Bk
WEARHUTREREZRENSYOET 20, BRABKC L2 RTBORFAMBAZEDRH
ERELS, BEEEEBLT. ADBEERE [ER) LELESBET 20, L3N
BIBABKIC, BBREREORGEEMADIRMNLENLETH .

(4) BEER 13.2kv RBHROEAEFROER

1) BEEY 13.2kV B2 B R OHEM
AEEORMEZBERO 13.2kV BERIOERT L7202, 2-1Q)HORERKRI D B
REROMENHETH S, MEILEZEMHIL, Kingan D TP (Fv EZ IR B) »
5 No.24 B X TORMRERM T, ERIIH 5.48km &H 3.
HMBORER. 74V ECORBHROBBELERICE T NERFHE % Table7-18 IZRT .

Table7-18 Reinforcement of Electrical Pole on Existing 13.2kV D/L

H H MEAE %=
B OMR SHRERAOBCZRTS,
BROZR REERCRAIBRYIUTRTS
204 5 IER DORP—b BE D5VT. FL—2%
B404% |EU LOBHAEERFOBICRNM S, FUN-OvFEEG
2) HROEHS

BEE% 13.2kV O No.24 RIEHREN SREAME TORXMIZ, REHENEND, ERHRZH
DHTALENRD D, TOESGROMLERT, EROMBRBALEFA—T, EEEHW 1km BEL
2%,

HE, No.24 BREREAEIC, BRERAMICEL 2RO 7 v b ZAMNH 20, FEFHEII
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THRL. AMERAOT VA BRETIHENS 5. TOBERIL. 2077+ 2 E%
BWICHERT 225 FlL— MIDWTIE, 727 AMBORBREBICZIFICAb Y TREN
—hETHILLT D, Figl-15 KEBROWUEBY. BLUFLRERT.

HiiEgaEe s {Lagave ZTFH~)

REREEREORES
(No. 24 ®4E)

FiEaf

R
Fig.7-15 13.2kV D/L (Reinforced Section) and New Interconnecting Line -
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FPAFHILER=b (Likud KD R R MR E)

(5) EBBE
1) BE
REF OLE/RE L. REFRNICBARET 2. ZREMOMRIL. 24kvV A7 B2 (PF

=N 13.;kV/400VEEE%E§§\ WeBIREARE., FVAYEREMSRZD, P72 AET
MoEEWNICERET . FRRHEOMBERE% Fig7-16 IR T,

36 13.2kV 60Hz (IFELCO D/L & b)
8 / LBS+PF
ﬁ 24kV

3

A ) TR 333kVAX3
13.2kV/400V

Fig7-16 Single-line Diagram of Substation

2) TEHF _
EEDRMICERATIEEREE. SAESCRTEORAMS, BIhOEBEAEZEATS
L &T B, Table?-19 LEMBOERERT,
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Table 7-19 Specification of Major Equipments

1’ B8 it % . . . " &
REHMARE FiCE N BAKDAERMASR PF {1&
EHBEKY) 24
MG 1
FEEES 1% BhHEBHALESE
ERBERKVA) 333 it 999kVA
—REIBEMW
P 8,000/7,810/7,620 /7,430/7,240
ZREEEW) 230
EHRAIRR 60Hz
#R A& Y-Y
HRRREER Afg
ME(E) 3
BERE B ER{L MBI TR
BEKY) 24 ‘
E (&) 3
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(1) 2&LI7IL

ERDM. BLUBERHEOLKLA T F % Fig 1-17 KR T,

Lamut River —

B
f/:_—.'%_ ____________ _—
A '""A | 7 . — AR
KEERE 1|
_L:"__,%'_ ...... 33,,1(__—_—}3___
K#E HEH
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ﬂo
13.2kV M_ -l
/_,//// o |

EER
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Fig.7-17 Overall Layout
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Fig.7-18 Layout of Power Equipment
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¥8E LA-BIER{EIRE

Likud Mini-hydropower Project DRI 3ETE AT ITRT .

Table 8-1 Facility Feature of Likud Mini-hydropower Project

ltems - Unit Feature
Floating Concrete Weir,
Type ) Improved Existing Weir
Catchment Area km® 44.0
.| Crest Elevation EL. m 600.000
Intake Weir Crest Length m 20.00
Weir Height 3.00
Intake Water Level EL.m 600.000
Maximum Flood Level EL.m 601.860
Length, Width m L 13.70, W 6.50
Settling Effective Volume m* 68.1
Basin Mean Velocity m/s 0.267
: Sand Flush Gate - H 0.63, W 0.50, 1unit
Irrigation Valve - D 0.25, L 1.00
" Type - Open Channel
2 Length m 1,875.304
*3 Headrace Internal Height, Width m : H 1.20, W 1.40
£ Mean Velocity mis 1.599
@ Mean Water Depth m 0.894
3 Length, Width m L 11.80, W 4.80
Headtank | Effective Volume m° 28.3
Sand Flush Gate - H 0.50, W 0.50, 1unit
Type - Buried Underground, Steel Pipe
Penstock Length m 118.532
Inner Diameter m 0.850
Mean Velocity m/s 3.526
Type - Buried Underground, Concrete
Spillway Length m 109.189
Inner Height, Width m H 1.00, W 1.00
Type - Surface -
Powerhouse | Building Dimension m L12.70, W 6.90, H 3.00
" | Number of Unit nos 2
Access Length m 230.0
Road Width m 3.00
= Type - Inline Francis
o . Number of Unit nos 2
§| Tubine  Ipoted Output KW 430
ung Rotation min’’ 1,200
— Type - Three Phase, Synchronous
g Number of Unit nos ‘ 2
8 | Generator | Rated Capacity kVA 450
2 Rated Frequency Hz 60
E Power Factor - 0.90
£ [Transmissio | Capacity kV 13.2
§ n Length km 1.0
w Line Circuit - 1
RO BB T O TH 5.
8-1
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81 EREtF&ZMK

et EMRETHHAKBROBRICIIRBFERF BT ERS S BR L 2K OB BEAL &
L. BREfER UM E A TIORT.

Coonhe

Lti f oo Water Point

S50
l259 . .
Left Bank —=— Dead Water Region
850 ' '
1845
t40 __&_ FWL, 5=].0m
g __’__,_ﬂ-——f——“*
s A=116.285m*
Cross Section

Fig. 8-1 Location and Cross Section for Design Flood Estimation

ML RIZK NSBOK R AR EIE U2 BB KANE EL.541.00m ORETH Y., “hd b, s
SNABKBRIITROED 750m¥s EEI N3,

(REFIBKBROHEE]
iR FifR A=116.285m’
A i S=47.574m
g & R=A/S=2.444
FII AL 1=1/50
MBERE . . n=0.040
A v=1mR*1°°=6.415m/s

REFMSUKE Qfp=Av=746.0 = 750 m’/s
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F/-. BUKER TOIUKRRBHRERBMBICIDUTO®RD &725,

(E/k iRtk BOEE]
REFALBRRFEE : CAp=48.6lkm’
BUKHER AT B E I : CAi=44.0km®
TREATIE = § 2 A r = CAi/CAp = 0.905
E/KHEE stttk . Qfi=rQfp=679.0 = 680 m'/s




240V EERBIR R R EHRERTIKNRES )
IPAFILA— b (Likud Avkh S BBSEHE)
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BUKESR I QM AER 2 WIET 5 2 & & Ui, BEFFHEIRIZ Lamut JII24280 5 Haliap i87>
5 150m RIS L . FIIRAEROEBEFIA L. Masonry 2 CTHM - BESNTWBEEY
3m. BH20mMOIERTH S, BER. FTRMOKEIEEL TWBDERO=DDOIUKIZFH
nfmmm,%@Tﬁ:@ﬁ%&:yaU—bh;@ﬁﬁ?éttbtﬁ%ﬂtﬁ@%é%ﬁ.

LHROLWEHRT 5. BFERRRBEIMN—ETRVED, REARKICXEE 248
75 EL.600.0m W Hi—F 5. F/o. BUKAMII TREEMERET 220, HBE2NETS, I
. Haliap #§ EHfiH 5 BUKGRIR FHRIICMIT TR E S AREOBHICI 228 B 52 LUK
REORBELTHoRBRELZETS.

Fig. 8-2 Plan of Intake Weir

HKER T OGRS Rt K BRICE T WT 1.860m & Lz,
. [BUKHELR T #t KAL)

AN % 1.860m(E L.601.860m) & L7=H4E

HELRE - B =20m

it FHEfA A=372m"

M  W: S$=237m

' E: R=A/S=1.568

FHNAED - 1=1/6

BERK: n=0.030

W #:  v=1mR¥1°=18367m/s

#t Kk BE: Qf=Av=6833m¥s>Qf
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Bk OB R R L. BAMAKRE % LRI HEZ MR L, BukO
ORI & DKBNAORAEBHBIET B/, ¥, WAREE 1.0ms LUF I8t
N5, ZOkD. BAEMAR 2.0m"s 12k U TKEEE 1.60m, H#AKEE 1.30m (i AHH 0.962m/s)

&L,

WK OFHEZ 0.3m/s ELFIZ L. HiKP ORER K Z LR TIER - BREATHE 2L S

HEE 9.10m, KE1LTOmZBHERL .

(ILED It fe DER Y]
ERR . Q=2.00m%s
webdg - B=440 m
R AT h=1.70 m
W T A : A=Bh=7.480 m’
AR ERE: u=QA=0267m/s<0.30m's
WRIDILPREE vg=0.10m/s
TERb R B : L=2hu/vg=9.078 =9.10m

iz, BukOM S E TIRKBFICHRAT 2REKRZL2ITHANARAET 2720, &k

AT B,
[BEF R B DR Y]
Flood Water Level
{ B
HIl
Ho -
. H2
Weir C s‘ = 5 3 T @
e ] h2
2% S 1A : Ho = 1.860 m (EL.601.860m)
HiE : B = 13.00m
BkOpOwm : a=1.50m
K D BA Og - b=1.60m
B QAR : A=ab=240m’
MR R B : C=1.80

B EE H2 %2 H2=0.633m & L7234, Hl=Ho-H2=1.227m
DN SHAT BKE : Qi=AQgHDN" =11.770 m*s
BFE NS OB R : Qo=CBH2”=11.785m’s = Qi
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HATRELU. MAT. WS OFAKPEAKD 728 Drain T2 SomBEIZRE TS & &I,
Creak BN IZ TN T K EEE (Flume) £ /2 13K B #E L (Overflow Spillway) %R H T 2.

Kepublc of The Phulippuacs
RILDY FOR, PROGKD Tl O b T A TIOW
OF D TRCORMERT, yRLOMMENT FROBCT

Ceneral Cross Soction of Headrce

Drwwmy e )
in
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RERANOEARIL, REFHS 0mTFHOMKICIVBALAEL D REBFE T AR
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Fig. 8-10 General Section of Access Road
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8.10 {REXEtE

BEFRICEATIELRERBITROIAETHOHREETRT.

TEahap Bridge

Damiged Bridge

Provincial Road

A
g‘ ) Barangay Road e A "(:()()Slc

L 5 BT

Fig. 8-11 Temporary Facilities for Construction
(1) #WART-I
MAKHESR 2 5 @K AL oMzt L, MERJETOT7 /AT ANEDOA L
S>TW5, RS NEZHALTEAY MPHRDFOABMOERBAZ ANICTRRIZITDOZ
CIINETHL2EEDHIIRRTRICHEREZ5X 5, 0D, Ambangal BREFRRTHHERAS
NF-ARMBAR O — TNV ETUKIER - WML & KRR T En @& T 3. 7—
INRRENTENWNA IO P 2FALE TR ERBLRAZERICTS,

H/kHELR « (LR MBI UK IR B 150m @ Provincial Road 238722 Haliap G {HE 0 SRS
AN OED Lamut JII3FREE DRAEMERLETLTWS /2D, HEBUKIERE TRR T
fr. T, 2HFITHITTHRL, Haliap BHIMSBOIOTr—TIWICTHRA L & % —

ERBELTROF—ZINICTHKEREHFETRAT 5. F— 7N OBIERIIH 200m 8T
EN5.

KB RMIZHRT 5 — 7V Lamut /11 552U RE %38 % Barangay Road 7> 5 7K B& 1P-45 f+HiE
ETCHRTE. F—TNIKLORASNSTEM ZEM LT 1P-45 me:Tﬁa)aﬁ;kmﬁIEﬁ
3, HKBEAMICEREINDZ T —TNOEERH I50m BRI N D,

| o




ﬁ{')f?@ﬂﬁ#ﬂ%#ﬁiﬁﬁﬁiﬁiﬁf (KO ERSE)
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(2) KEEB?ZIELA L

KEEROHION, SKEIANTOER - MARTOERNSEL <. HETOERIHBE
Ei2%B. TORYD. KEEKRO ERIUET AN E CEANETIHLY 7 B % 3E Lk
NOEFABEEZKEERICH>TYA FTHETWTEMZTY. KlidH S EiOBKBEBHTEE
1213 Barangay Road & 5 $HEHIER O/ OHEBEA MR EINTE D, TTREEN SEELZER
LTWakw, EHOBTFIIEETH D, SETRINEXRELTT 27 LAELTHAT S,
7Y EA EBAKBEMEFET HHUR (I-117) 5 KME TIL 4m DIER % H T 5 HABB Type C
EDABETOT VA ET B, RBTIIRKEER - KETB2ETL. ChSETH, 8k
B Type C DI LT 9. |

(3 REmMPILEA _

SRR T IO Lamut I[FIBK & THE NS Barangay Road 7 5 S5EAT & TIIEE 230m, 18E 3m O
TORAEBERET S, ZOT7 IV ERATHINOLL T THL, EEMABROEEEORKE
LTERT 2. |

FREFTRRFIIEN T 2 X MIERMIT LROMD TH 2735t HH S /E0 O Barangay Road 13—
- BREmOETICXEE ST ERNRH D, REFERTAXBES - TEREUETS. BT
ERRRERHEZPA L - EREREORTIEEETRT.

1) BUkiEs - (LM TE _

BUKIESE TH TR THBRIGICR S, MIROBARY — TN ERB TS, 2O r—T % Mm
LTI AEZEBM AT S, £, BKERTEIINIIKROEWEINICEET 2058
MHHIENS, WO 2ETT 5, 0%, KETMAKES 2 B LaH 5 UkiE
RIFZMKEL. TAHRME Coffer dam IZ & D ¥ & 1k, IR 4K, Sand Flush Way J% ZX Inlet
SRR REI NS RME LT L TRET S, INSETHE. hlet OBORE 5 THE
§% & & HIT Sand Flush Way O Stoplog ZBIR L . FIJIZK %45 A2 58, £ BT Coffer dam
ZUIDEA ERBIOIRFEIRTE. CNOHETIREMO 4 » AR TETI R INENSH S,
I TER N SBUKER THEWT U TERT 5.

2) - BKFETE
PLRD LI B OB K BRI L I3 LA OIAKKER - (LM T T2 X D WA T 2 44 2 RIM LB L
TFd. £ KD THROBKETEORD. MELERAR Y — T & Barangay Road
BB UABMOMAZITI. MAT, KEERT 7 EALHKBRTE (P-117) »5 kik
MOLTBELAT U TIT D BKED IP-117 LR THRESIZBEIZ TRKESORRHOT 7 &
AEUTHAT 57e0, KEERENIKEORBIEIT TR, KERANSHT 2T, 52
TEH 35,

3) kil - KEEBE - SUKBETH |
ki, KIEBE. SKBOMIIIMROKEEST 2 LA EHM L TEEHORA. HIHE
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DWMAETD. KESBT 7 L AKMETIE L%, K - KEF - RABORBIETT
W, ZO%, KER - AKBORREERT D, BERRETE AEORTEFN. BD OBHK
BTFRBOMLICE 5. CNSHWITTIBIROY VT4 ANV ERBD, BEHRUKE
T - SKBOMRII—RREIIH 5 bRET 5.

4) REMILE :
REFTERREFT VLA L 0TS, 72 LANRBEAEE TEEL %, REFRLYS
KR - SUKEOEE 20, TO%, 227 — MR, KE - RERSSORM 2T
%, Access Road I3 R EINTIZKE,. BBOMBELTHRT S,

8-15
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HOE EHEd4SME
9.1 HEBIBEEEHERTEADER

ARERBICH0D, B 6 EANREBHRHETRR I NGHIVAAIK B EXHHIT,
Jovzy A P EVCEEORELASFHONE. NMNARERARICEDLS 74V O&H
MEEROL Ea—%21T\0., FINREZ S (Initial Environmental ExaminationJEE)& L TE &
Bz,

(1) RIEEERS .

74 B E T, K#ES PD No.1586 # (Philippine Environmental Impact Statement System:
PEISIZBWVWT, 7032 MK BRNRREZEEHAE - SHMET2 28D TNS, B
Bl FEE V¥ = 2 7 )l (Procedural Manual For DENR Administrative Order No.30-2003 (DAO
03-30)ic ki, TuP oy FRTOREEBEIIIVRO4AFI—REGFEIRTWS, A5
J—A BRBANNKEVEINIHEETHD, 7T -B WREBELHEEL NI M TO
7Yz b THD, ATIV-ARUBRETS/0I s b EEBETHHE1C, REES
3F B (Environmental Compliance Certificate :ECC) D W{EFMJEHF T 5D, ZFTU—C
“Enhancement projects or direct mitigation projects” 12 L TI34FIZ EIS,IEE {3M4E & HFIZ CNC At
RiTEN5, h7FdV—D REEUNOREREEAFHOBN O 2 M ThH D,

Table 9-1 DENR Category Classification
Envircnmentally Critical Projects Require to secure ECC
(ECPs) with significant potential to Submit Environmental Impact Statement
cause negative environmental impacts. | (EIS) report

Category
A

Projects that are not environmentally Require to secure ECC, however in cases

critical in nature, but which may cause | where the IEE Report fails to address all
Category

8 negative environmental impacts environmental issues, the application may be

because they are located in upgraded to an EIS Report.
environmentally critical areas (ECAs)

Projects intended to directly enhance Require to submit Project Description for

Category s . } N
environmental quality or address issuance of Certificate of Non-Coverage
c existing environmental problems, {CNC).
Projects not falling under other QOutside the purview of the Philippine EIS
categories OR unlikely to cause System, and shall be issued Certificate of
Category | adverse environmental impacts. Non-Coverage (CNC) upon request by the
D ‘ proponent. However additional

environmental safeguards as it may deem

necessary.

;
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T4 UESORARERMRICEIL T, MRAE, FIRERER R L - TR R AR
(DENR)N L ERE NS BEEEEMBEBSNENRIT S, (268 Table 9-2)

Table 9-2 Scope of the Philippines EIS for Hydropower Project

Project Capacity in terms of water : )
TR ‘ 7 Documentary Requirements
= impoundment - o] . .

Category A ‘ Environmental impact Statement

>/= 20 million cubic meters ECC

Category B EIS : >=100MW rated capacity

< 20 million cubic meters IEE: >=5MW but <100MW rated
capacity
ECC

Category D-CNC <5MW rated capacity

Run of Riveﬂno impounding Project Description/

' Certificate of Non-Coverage

]

QT s b W7 810k W DA (Run-of-River) MK ARRE S OTx 7 FTHD,
AFA)—D KKESrEND /), BEFEHBOEMIIZT 20, Z0OBS., BEENSOHE
k23T & Certificate of Non-Converge " MBI KA RHE 4 BRI E IR (DENR-EMB) b S RiT & 112,

K7z, HEFES RA No.7586 & EREE MM X 7 A(National Integrated Protected Areas
System Act of 1992) IZX D FH DN DEIRICE S ENTWIEHEMAER T 2 BE /g /r & Tz
AYPFRCEERRANOREZANEL, 70 VEVEROREMEOEELERE2RELT
W3, Ifugao MiTiX 2 DDLRIMEMIEL (Mt. Pulag National Park, Upper Agno River Basin Resource
Reserve)iBH 548 F70TJx 7 FOHIET S Asipulo X Z ORBIESN TH 5.

(2) BETRETIRIF—i% (Renewable Energy Act of 2008: RA No, 9513)

74 UETH. BANRBIXIIT—BREOMRBEEL T, TRNF—HBEEED. T3
FZefREZM LIRS, BEMITIE. 1) B3N TWRWRICEATHWS A2 5B T
AR NF—H—EAZRML, 2) REGSECEEL, BATRERL LY —BHR KRR
ORFEFMICBAELZEZDIEEHMNEL, 2008 £ 12 BICHETEL XL —ENHTEN
2o COERIEST, BERAONCHZBMEDOTRNF—~ICL DM FRHEORE, BBz
SLWIRNF—REORENK SN SM. BETEIXNE-OBHFIHEEET D08
BIREIZED, BEREIRVF-FEANORMERORBLBAZREITL I EEFRLT
W3, : ~

BEHEEEL T TRROLIRZHOMNH S,

ERBBED 7 ERONERLB
BEMRIXN T —BEREORA BB O R
EERBEL D 7T EROEAB (10%) %

{FIME{EBE (Valued added Tax) DHHL _

RFEI LTy M) ORFETEC BHRICHT 558

9-2
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FrAF ML= (Likud /AR DSBS E)

— ———— ——— ———— —  — - —— ]

Fz, FEE I (Feed-in-Tarif) DBAIL LD, BAFTEIIN I —REICL>TREENS
IRIFE— (1 F0Uy bEHLZD) 2HAOEESMmE TREVWVRSHEZRTS -4, §F- B
THET RN —OFHICET 2455 EE (Renewable Portfolio Standard) WEfTICL D, HAEMHE
IXNE—BRELFOHBLER->TWS (2011 487 ABIE, FIT KU RPS i E 7 RER).

A7OPny FOERKIL, ESICT7VECORRBEICATIERERS,

(3) E£{EEHEMEREL (Ingenious People Rights Act: IPRA RA No. 8371)

74 ) EDOEEERK (Indigenous Peoples) X, 74 U EHADD 18%IZ M T 24 12~13 &
FARZE->THREN, EIZ Luzon 5AtER Cordillera 1Ak, Mindoro. Palawan. Panay, Visayas,
Mindanao (2434 LT3,

1997 4E, SefkEiEHEHE (Indigenous Peoples Rights Act: IPRA) A E N, MEREROHEMANIC
PITBRAFHEOIE, HiH, BREE/EIMAICETEAELZ DD BERERKROMERNZE
o], (R, BT HIELMNDHNTWES,

A7V s bOERBIHEZ- TR, A ZHAMIEERERFESEVEET M TH 5720,
BRIREFIL. IPRAFEICETE THEHMDBEINOFRICE T <FH] (Free Prior Informed Consent:
FPIC)% 70 = 7 MEBHEAOHMBERLN SR TEMa N 5/2WL,-FPIC IIEREERRK
FRANCIPAYTY, FEOREINE 5 hiid, NCIP 55 Certificate of Pre-condition A ## -
RRFIN, 7Oy MRS, ' T

AL SR TRk
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9.2 JOJIHMbRORSEHF BABRORR
(1) Asipulo B

F702x 7 M. Ifugao M Asipulo B Haliap A1 f1{# T 5. Asipulo I3 4 . BED Kiangan
BMITELTWRR, 1992 €, TR EDHEE THM /-, Asipulo DEEHIZH 29,000 A7 & —
oo LRI 98%AGRIETHE /= IXH I TE S 1M (Alienable and Disposable Land) T D
2% HRMMTH D, THFIAE LT, 29%24HEARM, 71%AEHEE 2o T3, R2HIZR
AEN5H. AOF 13,100 A, AOHE 2.18 TH 5, EFEDHEFHIAIIZE 3,000-7,000 <Y
TH 5. ,

Asipulo Ff #:FT(Municipality of Asipulo) (DR B3, Bf ¥§4 (Department of Finance) MU A B2 5 2
R TH 5 BRICHYE TS, 2009 FEOEFETIZER 38,000 FRYTHD, £0 9 ZIL,EHE
M 5 D% A(lnternal Revenue Allotment) T35 5,

Fig 9-1 The Vicinity Map of the Project

! Income Range; 1* class :P35 Million peso or more, 2" :P27M but less than P35, 3" :P21M less than P27
4™ :P13 M but less than P21, 5" :P7M but less than P13, 6™ :below P7TM
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(2) Haliap #

Haliap #1342 490 N2 ¥ —)b, 9 DEHEM SO I D KA FEBEO EEHRLH T2 T Haliap
HRlcBEE5, £A0 979 A, 194 fitFH:, mHFADO (15-64 sEDOHL) 388 A, FEEHIX
CARTHORBAOO 7EMREBL TS, TOMESIREIL Table 9-3 DD,

Table 9-3 Social Profile of Barangay Haliap

Social Profile - Status
Education Literacy rate 86%
31% of the population is of school age (6-21 years old)
Elementary enroliment: 91%, 186 students
High school enrollment: 87%,119 students
Ethnicity Ayangan tribe
Religion More than half of the households are Roman Catholics followed
by various Protestant denomination (United Methodist, Bible
Methodist, Baptist and Evangelical)
Drinking Water Community water system-own: 56 households
Community water system-shared: 98
Deep well-own, shared and artesian well: 5
: River, stream, lake and spring: 35
Power No specific data, but a still significant portion of non-energized

households which use kerosene lamps and gas lanterns exists.
Communication Wireless/mobile telecommunication service is provided by

GLOBE and SMART.
Public Health and Sanitation | 3 day care centers

1 primary health care station (a midwife is in charge of the health |.
station)

68 households have no sanitary toilets (closed pit or
water-sealed).

Social Protection Women's Organization and Religious Groups, with 25 members
each.

@) FOTTYHE DI OEE XL - L LR

Ifugao B D AL - BE 32 D 35— A # T & S Mr. Manuel Dulawan 12 K 13 Asipulo IPIZ 3R,
AR EE MR, BV, L LAdtS, Iugao BIZEARRKEREIKENED LEL
TREBLEFT S BANN DRSS BIEROMHR) . BRIFITTOL D REHICHE
L7812, Ifugao BEOERHERIFILET O, BYRERABRITDICLENBETH S,

CYRW s Dl -2 5l
FBROEMIZHzo T, ERBERIIZV., KARTREICLEZMM TR HKEF)

BEEIINIAZ YN THY, BEEZTZ2IMHAAEERI 2 ATHS. 70Px) bR
Tl o T, I$ROFEEEE 2D fugao MBFAUEE & AIREBRXBEIT OLEND S,
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93 HMERARETEORE

74 VECRBREFHEY = a T IINT UL, 810kW HIGAS K A7 SR BB R B & ST
#& LT Certificate of Non-Coverage R KRB HA (DENR) H 5B TIHENS 2, 1 7 H
FMIEEREEEEBETHEZ I, /=, 027 FESHBOER, HLLRERG 21848
TH-DICNNBEEERNEEERL /. PEHED. IR (FT 5% ) B A 5 (Rapid site assessment)
&UT, KHE. BtEYERBR. Key Informant interview, 227 % — B! Focus Group Discussion % %47
3 &HIT, MLESGR, RFHRHE T — & MEE TV L 2, FERMIZ2011E2 0S8 H
ETOHEMTH D,

(1) 7AVII A FOEFRRIEHY

Table 9-4 Baseline Environment

3 LED

FHERSR

e b

<

AN

Tavib bR R S BT NI B HICTEI TR USHKIICH
=3 , :

KORBHRE2TIE Haliap # (SR EH 490Ha) WIcINES
BEHRYRURE RRSHHE

IOVID MR EOMERER., ii:ﬁ#iﬂ%(fﬂif’ﬁ. B3 MAEM, #iXK

. S RERMICEREND

12 BORBEHBLEN, WThiFH L BETIRL

E % B A R 38 & (International Union for Conservation of Nature and
Natural Resources IUCN)PUEVEERIAEBRHICRRT5NZ8RMAEE
HEIFEELEWL ‘

X4

SRR T B M KK E I 44.02km2

Lamut River OEXAN IR B RABREE AL

Lamut River 7K B 2402 Class C (B : K. LOUT—Yav. TERAK2 &
EE)) , |

Haliap #f& Panubtuban HOMFAUTENLIVIY- MENEDFZRLTINS
MBS RBOKE R ER T LD

FERADK I DMES AT FICAM B AEL T AN TL3 (Tilapia, catfish)

B, EUIfoBKERRBRR

xR

TAVIDMERADRIRE Typell RT3 (8- A OBREE M EEIEICEL
THLIRLBORANHI IR S

2008 £ Asipulo OI$ER Kiangan TEURETME T iZ:B R F(TSP) v
RSN, ZBICER(SO)RBETNTUVENCEMS X S IBEIZ BT

9-6
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(2) FRINIBHEEERUVENE
Table 9-5 Impact Assessment and the Mitigation Measures
ER 72 o .
. EER ﬁ:#ﬁ(_iE ‘H) R Ak - #3 F00d 5
F0ITH M {HERRS
A EMARIR HEMORIR(RA) o HELLEHEMERRLAVLIERL, RIBE
b= EEELRCE
o RIBULEXRAZIBHEEICHEBETICE
o RBICHELFATEREBTISCE
EMRR HFEBMEBORE(R) | BEERROBRBOLHIHT, GRHPLLIC
BYEdLsBELCE .
e HEMh, FAEhOiRR(A) |« AMREBICETIEERHERERET
RKik
BREEOEF(IE) o IDREHRMLINTFERDOBIHENTIFS
N3ATREEN BB M BERTOVIDMR
B, ERBATEITD
B ‘
irm® MR R THERREMCILIKET |« FARBREIFRUVIBEAAXTIRELTH
IHB 2(R) WETICE
BHICEHYHIRCIEE |« MRANRIURERUIFFARERL, BELKL
mER(f) TEBTIH. R ERETS
KOARBETRRICEISIRAM |o ARVUCEAMULZERMETE, THIUICIDKRESE
DElL RAA-TJEBLTIER R,
#HegEE |« BRABSORIH(E) o HFBBEIREERIIBHIIRELTEAYTS
e PHtAMMA.L(E) o AT BUEMEL-TRASRHERATL RE
o HEHBEDAXIAL(E) T3
o BIFRA2O5% 0 (IE) o BECEARMER(ER. RIX, REXHTE)
o ARMMORE(R) o MUXBRARICIZLMERE, FAGEORARE{L
o T#PLVR) o KARBOLKREGR, BRERAKBEHDILIE
o EGBE. WAL LOT, A OHTEEHEERD T RE M Z+5MHC
E.BEORERA) EhTENTED
s RERKDERA) o BEICENDLHMEIBPEBINLRIATTE
: AY%
o HuTh— BHIBLBENFERASNIB/FTR, &
BB LTKESE, YINERSZD
BInRAREAR
# B FT | MHER o KEEFR(R) o BREMLREMDBEIEL
3 i o HRMMOEM(R) o HABR. BEAFQIR2DKATHERE
o KEWNH) o ANEREEOME
HERHEE | o HFERCLINRELE [« ERYBEDRIEL
REYONE « RBHEAOAERREA
e IRL-A-EADERA |¢ 7OVIIMIEREN, FRIVANEABIILILE
(IE) D, NBFOHMABREEEFMHNSHERILS
o BREEHBICLIME ] Nhd
DEYRAFREHED
MB(E)
o AIHAXALORE(E)
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94 RSB

FWAROMBEEMEELRDA THAMNBESRDLER ST, BERELVBREN, EHHik
LT SHBAREZITV, FO0V2s MHRBOERRGE - MBS K L TR 25
U7z (Table 9-6) o E7z\ A THAMBHEIFT 2 H A BIZBNTT O H IV 2K T ER (200
KWEEELTWSIENS, FRECBVWTHFRENOREETOI LT, SEREEZY
HHBERDIZARACET H1 A-—PEBENER THo/kz. BRELT, AThHRIHIR N,
HU., 9%, 70227 b 2EDBIZHAZD. 0Py FEBHBRAERICHLUT. SEREE
FIREEIZZ > T FPIC 2K L . ERXICHRBICHTIREEZHRE L TEMRTNERE 20,

Table 9-6 Public Consultation

Public/ - ’ ; : : : ' :
Stakeholder | Date Place Participants Topic of discussion
Consultation L o , '

1 Feb. Barangay Hall, | Brgy. Council of | « /NKASTEAREMN
community | 22, Barangay Haliap « ATEHE
consultation | 2011 Haliap, Asipulo |« Brgy. Council of | » BETERUAS
Panubtuban SHNER
s PPDO Appendix=1(11022 Minute BRGY1)
e TEPSCO
s AECOM -
Plant visit to | Feb. Ambangal ¢ Brgy. Council of | « PUIAVHILK DR BIMEE
the 28, power  plant, Haliap (RRRKER. Kil, K. MAKED
Ambangal 201 Kiangan ¢ Brgy. Council of [ 1RE)
mini-hydropo Panubtuban o BGEEZRTS
wer plant s Ambangal o« EBAE
operators BEMEER Appendix-1{Minute BRGY2)
s PPDO
« TEPSCO
2n Apr.28, | Barangay Hall, [ Brgy. Council of | e Likud /NKAD{E
community | 2011 Barangay Haliap s TEIEMONE
consultation Haliap, Asipulo |* Brgy. Council of | « @/KEOHEREiER
Panubtuban B IRIMRER Appendix-1 (Minute_BRGY3)
« PPDO '
s TEPSCO
* Haliap Farmers
Key Jun. Barangay Hall, |» Kgd Rosemarie | e Likud MKk HEBIOVIIMIHTIER.
Informant 23, Barangay Doque EUEER
Interview 2011 Haliap, Asipulo SRAWEE Annex 8
Key Jun. Barangay Hall, |» Kgd Basilio | e Likud NRDEBIOVIOM-HTIRE.
Informant 23, Barangay Fedelito HEHER
Interview 2011 Haliap, Asipulo | Basilio Bayawna | ¢ JOY15FOER
o Christina Ngabit | &EHAEH Annex &
s Nancy Addab
Key Jun, Barangay Hall, [+ Brgy Captain o Likud WKARBIOVIOMIHTEIER.
Informant 23, Barangay ¢ Kgd Josie EHENR
Interview | 2011 Panubtuban, |{e Brgy Treasurer o 7OVIH OB
Asipulo * Brgy Secretary e Lamut River MK FIFRICOLT
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e Brgy staff
Public/
Stakeholder | Date | Place Participants Topic of discussion
Consultation ' ' - . :
Key Jun. Barangay s Landowners o Likud NKARBIOJIOMIHTEIRE,
Informant 23, Haliap, Asipulo L8 )0 3y
Interview 2011 BB Annex 8
31 July 1, | Barangay Hall, (e Brgy. Captain of | e Likud /\K St EHE
community | 201 Barangay Haliap o TEHEEMOREELNR
consultation Haliap, Asipulo | Brgy. Council of | « E&5 213 L HIFRHEDFHELR
Haliap BB Appendix—1 (Minute BRGY4)
PPDO
« TEPSCO
4" Aug. 9, | Barangay Hall, | Brgy. Captain of | e Likud /K HhRBHEEEBRERE
community 2011 | Barangay Haliap SBIE X Appendix-1 (Minute BRGYS)
consultation Hatiap, Asipulo [« Brgy. Council of
Haliap '
+ PPDO
s TEPSCO
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9.5 MHIREHSEEEEY
(1) BARBBICHNTIEE

7aYxy PSR UADIELAR, RBRIZHY LAV, i, BEECHLE 0K
EPEATN DD, BEBYOREOLEHIBEECRENEASNS, HHICOWVTIR. F
G LRI DBENTOREREECOREIBEL, I LERZTOLENS 3,
RIRLBER/NRICIED S X ORBNLETH 5. RRAMEVERPICHEER. KEFBY B
HRE-RNBADEENHZ D00, THEOMA, RERER. £eNBICE DEBRE/NRIC
EEDENDHDOTHY, KAREFROMBENSHT, HEERICK DHE, KFHEETES
LOTH 5.

(2) #ERIBIIHTEHE

A7OVx s PRESERBERBELEY, KARERIBRED 20O HHIUR AR SR
iﬁﬂﬁ&%k%@%%ﬁ%i%ﬁﬁ%kﬁLrﬁmkﬁﬁéﬁﬁﬂﬁﬂﬁﬁ % 7z, Lamut River
PNERBRIKRBEUKSINTRD 2D, REFAICELEL TRERAKENKTILEND B,

7OVl bREBI NS Z &L D, OQEIHEDT > 7 SBENEINDS, QHURERIC
BERP, BREOEAKRAMEA S, QEURARIZMBARSESOIFEICL 2E 2 2 HE
EFRTOIRVPENSEOEOHEIMFINS,
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L1108 REMEGEHFTEREN

101 REFEERUNBERS TR

2010 FE 1 A. MEEHNZ LD lfugao MNEIFFIZ Ambangal K AKEMMNERICERE SN2, MBUF
HE&BEMOEANRRE SN, FERGEGETES TR TWS,

Likud 7K A TR RE I N/ EITIL, Ambagal KARBIGEREAMERRIZ, 772 bR
Te— (REFMEERUMARESESE OMBERTH) Nt EMEREHRENEE, 75
k2= — N B =133 Ambangal KARBA TS Z > P A—NR—NA Y -—BNEBTHI &iTx s,
Likud KA RBATOMIZE (Operator) 13, FIBREMA LS. 1000kw B EORTERICIIEBEAEM
O EF SN EZRBE T T EMNB/BHBMTENZ D, F—T P27 1 HEFRL—
H—6 50D 7T ANERIEIRB, F—TIPZTREHEL, ARNV—F—1T2 A1 HOO—F—
g Y7 MM 4BEEGRETIZEICED,. B3 A B2 AMEGTE2 5,

AR —F—RBBRBECHETRERZPETILEND S,

Likud 7K AR EMIIHTORTEH A IFELCO D) v RIZD2n D, RERILIFELCO &725.

HAEELSMEIT. Ambangal /KHFREBA & FRIZ, MEERRFIBIRTICH D 7HAXL
{LHEHFF (ICHO) AHED,

Fig.10-1 . @Ry 7 A3, MBRAEFOHRKRTH D, KARy 2 ARFRAEANBE L2

%,
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Steering Commities External Audit
Monitoring & Evaluation Group " Technical Secretarial
Head of PACCOQ .
& PTO Plant Manager
. Head of ICHO
Plant Supendsor Division
I
Suppont Senvice staff
Administrative Aide ¥
Bookkeeper/Mgt.
Audit Analyst
(PACCO) Technical staff
Likud Mini-hydropower Plant
Cashier/Revenue :
CO“GCIII'Q Officer Chief Engineer (1
(PTO) Lot Engnee 1

Plart Operator (6)

! Existing Dept. *Techrical Service Provider
Legend: }

Newly Created

*Qn-call

Fig.10-1 Organization Structure for the Likud Mini-hydropower Project
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Table 10-1 Responsibility and Role for the Likud Mini-Hydropower Project

" Sections/Units

Functions

Mémbers

Steering Commiitee

Undertakes the over-all supervision of the
power plant including the terrace
conservation fund

Formutates policies for the operation and
maintenance of the power plant and
utilization of the rice terraces conservation
fund

Establishes systems and procedures
Adopts guidelines for the performance of
the management by contract scheme
Approves annual plan and budget
Reviews performance of the power plant

and rice terraces conservation fund

» Provincial Governor

¢ 4 heritage Municipal Mayor (Banaue
Hungduan, Kiangan, and Mayoyao)

¢ 1 host Municipal Mayor of Asipulo

¢ SP chairman, Com, On Public works and
Utilities

¢ SB chairman

» 1 local NGO

» 4 Barangays Captains of the Host
Communities (Ambabag, Pindongan
Mungayang and Haliap)

» Barangay Captain of the Heritage site
{ Nagacadan)

Monitors implementation of annual plans
and budget
Undertake quarterly monitoring

Technical Assists in the formulation of policies for the | « Provincial Planning and Development
Secretariat operation and maintenance of the power Office (PPDO-ICHO)
plant and utilization of the rice terraces « Provincial Governor's Office {PGO)
conservation fund + Provincial Legal Office (PLO)
Assists in the establishment of project » Office of the Sangunian Panlalawigan
systems and procedures Secretaly
Approves program, projects and aclivities
to be funded under the rice terraces
conservation fund
Assists the Steering Committee in their
activities including the documentation and
records management
Monitoring and | Undertake the over-all monitoring the » Provincial Engineering Office
Evaluation Group | power plant and utilization of the Rice (PEO-Lead)
(MEG) Terraces Conservation Fund s Provincial Agriculture and Environment

Natural Resources Office (PAENRO)
* PGO

» Save lfugao Terraces Movement

10-3
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Prepares and submits quarterly monitoring Organization (SITMO)

report on the power plant operation and
fund utilization to the Steering Committes
Provides feedback report to other

concerned project stakeholders

74 FILil— b (Likud /K R RBARLHE)

Commission

Audit (COA)

on

Conducts performance and financial audit
Provide/submit audit repart to the Steering
Committee on the results and findings on

the technical and financial performance of

the plant

¢ Commission of Audit (COA) staff

Department of

1. Provides technical assistance to the

* Renewable Energy Management

Mini-Hydropower
Plant (LMHPF)

Energy (DOE) Steering Committee on the operation and Bureau (REMB}- Hydro Division
management on the power plant
Likud Ensures full operation and maintenance of | « Newly hire from the host Municipal of

the power plant
Oversee the proper utilization of rice
terraces conservation fund and operation

and maintenance fund

Asipulo, if applicable

Pravincial Planning
and Development
Office
(?PDO)-Ifugao
Cultural  Heritage

Office (ICHO)

Oversee and manage the Rice Terraces
Conservation Fund from the proceeds of
the AHPP

Facilitates the review and evaluation of
project proposals submitted by qualified
project beneficiaries, and recommends for
funding approval

Coordinates with the Power Plant
Manager and the PACCO & PTO Head
relative to the release of project_
conservation funds

Conduct monitoring of the implemented
projects funded under the Rice Terraces
Conservation Fund '
Prepares and submit reports: i.e. the
canservation funds releases and project
status

Facilitates the preparation of rice terraces

conservation plans

» lfugao Cultural Heritage Office (ICHO)
staff

.10-4
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Provincial
Accounting Office
(PACCO) &
Provincial Treasury
Office { PTO)
(Support Services)

Provides finance and administrative
suppont

Prepares the project financial reports on
the power plant sales and rice terraces
conservation fund release

Coordinate with the Power Plant Manger

and ICHO on project financial status

Provincial Accountant

Bookkeeper & Management Audit Analyst-
PACCO .

Provincial Treasurer

Cashier & Revenue Collection Officer-
PTO

Plant Manager

Oversees the proper management of the

power plant and the utilization of the Rice
Terraces Conservation Fund

Undertakes the coordination with
concerned officers

Prepares a development plan for the

power plant

© 10.3 Likud KW RBARAEHORITLER

FINCHNKAREFREFKEL, R —2a &AL FF A (O&M) DOBHERTT
VB, RZa 7NV, 375 —L0#tETE, SRR NP -DF AL —F—ODF
WHIZBWFSTIMARELSE61. BREELL T, AHICT. HTORBESHPRREIKS
RESHIEKET A hHNEED T EETH, EHBIEIRTNAOINSHISEHERTDHI LI

o Tlhd,

Likud £ BT AOFE L RENITRCOED . -

Table 10-2 Responsibility and Role of the Likud Mini-hydropower Plant Officer

Position

Duties & Responsibilities

Plant Manager

Approves all financial transactions

Supervise the power plant and the Rice Terraces Conservation Fund staff
Prepare reports and provide feedback to the Steering Commitiee

Acts in be half of the Provincial Governor when authorized

Conducts semi-annual and annual assessment meeting

Prepares annual work plan and budget

Plant supervisor

Conducts monthly staff meetings

maintenance of the power plant

Prepares and submits billing documents, accomplishment, financial reports etc,

Oversee the day-to-day operations of the power plant

Approves request for petty cash transaction relative to the operation and

10-5
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Assets inthe preparation of annual operation and maintenance plan
Supervise the stafffworkers

Make a monthly working shift for the operators

Chief Engineer and | Records the power generation report

Operator .| Operates and maintains the power plant (* please refer to the O&M manual,)
Ensures the power plant is clean and safe

Maintains the record book for visitors

Conducts regular maintenance of the power plant

Checks and clean obstrqction on water ways

Conducts daily patrol/check of the water ways (Intake, settling basin.. headrace
channel, headtank)

Mcnitors and records the daily flow at the intake

Administrative Aide Il | Assists in the preparation of reporis and communications
Prepares mon-thly billing and collection statements
Maintains and keeps records of all documents

Prepared vouchers/claims aﬁd other financial documents

Liaises with concerned agencies

**Technical  Service | Conducts regular and scheduled maintenance of the power plant

Provider Trains the operators

** On-call Undertakes repair and maintenance as needead

104 {iHFSESEE

RHEREEDEH OEZBEER TN ERTBERFEZ (PPDO) TH 5L, EBORLIEHOHK
XA T AFACRESE BT (ICHO) ETH3. HENA, S RERBHSHEICLEREEEE
LW MA R ZMHEGEESEL, HBRERBHEOERICHL ., ABEE2EBEL. Y ah s,
LinLzms, 2010 ﬂﬂi&"uiﬁlﬂ)&ﬁ?mht&)&:wmﬂﬁﬁgﬁiﬁﬁu:ﬁfiﬁﬁk&é NTWwizhois,

201 fE 5 A ZRINF—HAMERS (ERC) 12 Ambangal K HWFEFTOFEMMEHIEIX 1,
D THBHFIZIADA 72D EHIZ, 201147 B 20 H. 2010 4E 5 HBEBOFTER A > )—
KT D TOAFTU Y3 v+ —MERENA. $% MREREELOEM S EIEE
FIZX D RF LN, BTNEENBRREESICRIESNBEL Z &Iz s,

Likud K H R EF DR BNA S Ambangal & [/ U X 512 Hugao MR At TR E 2 4E IFELCO X
DBURL . XA Ambangal DIXA & —4EICEBET B & 125, |
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111 BREHEORXAH

oY xy b OEREMSIIHFRREICHEESN TS IME TH R lugao MOBEEIICAIHE
L. Asipulo Municipal IZFRifET 2. AR HERBEANOEEMENSANTRSHOD, FRER
o AR T T SMENKRES<FET S, INSHRAEZBET 2I2H/20 fugao MOER
BRI ABEA AT T T2 o7 b ARICK DEEERET 5 EHUIRKE ORIl - Fik
EHLTWS, £ BRIBIIEEMN/NRETH S Z M5 Ambangal REFOB IO X D IZHE
FTEENERT D ENTFRINDN, BIIKY > TR OEME « BHRSERTART
HO, HMEFERNHHHELTEMAIELZL DI TR T ILENS D, DD, FHE T .
THERMEHNICH T2 AMAHINSE2MENICIERT5—F4. xRt RICE S
AR LR BRIa T AE - EREMIC I DBI 2R L.

Fh, 0Py FEALDCHET 2MAREBRALREZET S0 TRLS, MBERICES
CTHREBEOHTHY, BERNAETHH S, 0D, KRRZIOWEEZHEI LD
C BOBESEZSR URRAEETRT2TRIERS T, KESKEOER: E—ERE, mAA
M THIHERGETOEEZER L. AT, BEIUEMICEML TWLS I EMS, F
ATOMPRKRLESNTED, JBMICTAFIRESZEHEMIRBEEEND. 0 &S, 5HE
TIREMICTAFIRERERMIC L2 RARKEZFRL .

1.2 JH 8

Ifugao MIZHVBAMMEREIBET 2720, ML P27 ) o TBBAOHERO L EE
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Table 11-1 Unit Price of Main Materials

ltem Unit Price (Peso) Remark
Unskilled Labor man-day 255
Skilled Labor man-day 362
Foreman man-day - 452
Mason man-day 362
Steel Man man-day - 362
Foreman Steel Man man-day 452
Carpenter man-day 362
Carpenter Foreman man-day 452
Portland Cement 40kg _bag 226 40kg/bag
Gravel cum 600 G1: 1inch
Gravel cum 500 G2: over 2 inch
Sand cum 400
Reinforcement Bar kgs 40
Boulders cum 400
Tie Wires kgs 75
CW Nails kgs 75

Source: Provincial Engineering Office

1.3 FETHE{® . S :
EFROBMEMIIETE, S TP THEOR TEHBORE 2T o/, X ETEREEUTFIORT.
¥72. INSEAMNERE Appendix-l1 IZRT, '
Table 11-2 Unit Cost of Main Construction Items

Commodity Unit Unit Cost Remark
(1) Exavation -Cut/Clay-Sand-Cobbles m? 110 |Intake, Settling Basin, Headrace, Headtank
(2) Exavation /Clay-8and-Cobbles m? 140 {Penstock, Powerhouse, Access
(3) Excavation-Cut /Boulders m’ 230 [Intake, Setiling Basin, Headrace, Headtank
(4) Exavation/Rock m’ 960
(5)  Exavation/Boulders m 390 |Penstock, Powerhouse, Access
(6) BackfillExcavated Soil m_ 84
{7) Sand filling m 1,334
{8) Foundation Rubble Stone m 1,750 |Headrace, Headtank
{9) Foundation Rubble Stone /Excavated Stone m 670 |Excavated Stone, Setting Basin, Powerhouse, Assess
(10) Stone Masonry 1:2 Excavated Stone+Purchase o 3,520
{11) Stone Masonry 1:2 Excavated Stone m’ 3,150 |Intake
(12) Stone Masonry 1:3 Excavated Stone+Purchase m 3,360 [Headrace
(13) Stone Masonry 1.5 Excavated Stone m’ 2,220 |Penstock, Powerhouse, Access
(14) Plastering m° 290 |=3em
(15y Gabion m’ 1,190 |Excavated stone
(16) Concrete m’ 5,074
(17) Reinforce Bar kgs 59
{18) Form work m* 157
(19) Stoplogs m 441
(20) Guard Fence for Falling Rock m 100
(21) Guard for Exavation m 210
(22) Top board m 722
(23} Clearing and Grubbling m’ 15
(24) Steel Window unit 14,000
(25} Steel Door unit 120,400
(26) Gate for Irregation unit 26,500

=
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Table 11-3 Bill of Quantities

Unit Is;il;: St'::l :;g Hm&ace Headtank gm"::; iﬁ\::: J::::Zs Total
(1) Clearing and Grubbing m 0.00 199.51 | 10,494.53 72,79 786.08 359.16 | 1,453.14] 13,365.21
Excavation ,
) Clay-Sand-Cobbles m’ 14143 | 4,145.75| 13138| 45458 71.68 | 13149 507631
)] Boulder m? 68.42 113.15 ] 3,316.60 65.69 363.66 119.47 3287 4,079.86
[€)] Rock m 15.74 28.29 829.15 21.50 90.92 47.79 0.00 1,033.77
(5) Backfill 2 0.00 49.89 | 1,492.15 79 298.84 103.73 421.82 2,404.34
(6) Stone Masonry } 1,892.74 5.37 10113 10541 | 2,104.65
(7) Concrete m? 47.60 101.09 | 1,000.88 69.40 193.48 120.84 392 1,537.21
(8} Reinforce Bar ke 1,079.22 | 4,457.25 129,320.22 | 4,033.64 | 5437.52| B8,798.69 161.77 | 53,297.31
(%) Form Work m? 134.61 270.65 | 5,383.71 238.95 859.45 438.30 25.12 7,350.79
(10) Gabion m’ 7.64 12.52 349 23.65
(11) Stoplog m? 2.16 1.90 6.06
(12) Rubble Stone m’ 30.49 509.75 13.81 2629 93.54 673.89
(13) Sand Filling m’ 53.67 22594 279.62
(14) Mortar m’ 33.36 3336
(15) Plastering m? 7,126.16 7,126.16
(16) Guard Fence for Rock 934.93 934.93
(17) Guard for Excavation m 934.93 934.93
(18) Top Board m 934.93 934.93
(19) Penstock Steel Pipe kg 14,908.20 14,908.20
(20) Steel Pipe (D=250mm) m 1.00 1.00
(21) Steel Pipe (D=200mm) m 6.60 6.60
(22) Iregation Valve unit 1.00 1.00
(23) Sand Flush Gate unit 1.00 1.00 2.00
(24) Screen unit 1.00 1.00
(25) Steel Door unit 1.00 1.00
{26) Steel Window unit 2.00 2.00
11-3
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Table 11-4 Construction Cost of Likud Mini-hydropower Project

Coentents

Quantity

Cost

Unit (Peso) Remark
Direct Cost
Civil Works
Intake Weir 1.0 Ls 421,000
Settling Basin 1.0 Ls 1,191,000
Headrace 1.0 Ls 22,479,000
Headtank 1.0 Ls 1,110,000
Penstock, Spillway 1.0 Ls 4,921,000
Powerhouse 1.0 Ls 1,730,000
Access road 1.0 . Ls 945,000
Sub total 32,797,000
Architectural Works
Powerhquse 1.0 Ls 449,000
Sub total 449,000
Electro-mechanical Works
Turbine 1.0 Ls 33,984,000
Generator 1.0 Ls 16,461,000
Controller 1.0 Ls 12,744,000
Transformer 1.0 Ls 3,880,000
Others 1.0 Ls 7,530,000 |Water level Gauge, etc
Sub total , 74,599,000
Transmission
Transmission Line 1.0 Ls 5,370,000
Reinforcement of Substation 1.0 Ls 210,000 [Lagawe 5/S
Sub total 5,580,000
Direct Cost Total 1.0 Ls 113,425,000
Indirect Cost 10
Engineering Cost 1.0 Ls 2,624,000 |8% of Civil Works
Administration 1.0 Ls 328,000 [1% of Civil Works
Contingency 1.0 Ls 3,280,000 [f10% of Civil Works
Indirect Cost Total 1.0 Ls 6,232,000 | v
Others A
Right of Way 1.0 Ls 659,000
Total 120,316,000
Exchange rate as of June 2011 JPY USD Peso
JPY (1.0 Yen) 1.000 0.012 0.531
USD (1.0 USH) 81.300 1.000 43.170
Peso (1.0 Peso) 1.883 0.023 1.000
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F12E COMEHFEORREM

RE, 74V EVEARBWTHEANELRLF—MAEOI s O CDM HE/EE - E A
BIMLTW5, 70227 b MEHTHRBEMO X T/NE A% VMO Uddiawan Mini-Hydro
Power Project(1,600kW)4t CDM B ¥ D R0 2 Z 1 R TH 5.

Uddiawan 7K HSEEFTIC3 % PDD (Project Design Document) IZ kI HEHfREE 0.525
tCO2/MWh E72 - THY, IhEETOP s MIERALEHEO. F/ CoHIMRIZ TR
DEBY 2,940tC0x &735,

0 CO, HIRBR=FEMAENBHE x i {E 3 =5,600MWh x 0.525 tCO2e/MWh =2,940 tCO2e

BRIZBWTHIRER 1 tCO2e /=D D CDM 7 L ¥ w b (CER) 3. #IUSIS/CO2e THO, &
T 7B N TIERIE I US$44,100/year (89 1,900,000peso/year) &72%5, CODMEZF 1) >/
PRAEERL TS, AUROBANMESNZLOLARENS, 3 |

CDM B¥ & U ToHFEICHE, PDD SE0ERMHETH DHKOMB S BRAMNDLETH 228,
EETOERFAIDHZZENS, 27O MO CDM BEELEL TORBITDNTIIHEENIC
HEL TS ZEMNEEL N,
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— ————— —— ————  _ —————— ]

TI3E B -MBESH
131 BT
(1) SFERDANR

1) BHER

Tl FORBMFICETARRERELTIE. GDPHUE, 17V —al, ITAA
L—a, R, 8L —baEhds. 502011 FhS 2045 FETOREHIE
i3, Tablel3-1 DED TH 5, ' ‘

Table 13-1Method of Economic Components and Preconditions

1| REAH B  BREiE
GDP U 2003 4D 2009 SEMNO T GDP U EIL 5.9%THBID | 2011-15 6.0%
T. 5% 10 ERIFHOBURET S, TOROHBURIET | 2015-25 5.0%

ETHERICHILOETD. 2025-35 4.0%

2035-45 3.0%

AV7Lb—Y3y | 2003 b 2010 FRIDFHIILER 3.48THADT, | 2011-15 3.5%
SHELRFOIVIVEERRBT, 2015-25 3.0%

2025-35 3.0%

2035-45 3.0%

IZNL—33y | IxM¥—-BREEHFBYOE S . EiEM-BUGHME | 2011-15 0.0%
FIcED ERTICENEADBND, Escalation Factor &L | 2015-25 1.4%=2.0%+0.7

T. FILO BED 8 {H 0.7 BERTET S, 2025-35 1.4%=2.0%*0.7
. 2035-45 1,4%=2.0%+0,7
R h Rl BROTAD@EOT S5 A~H-TH3. & | 2011:  95USD/bbl

SETE WTI {EEMARHEROBEIEREENSCENF N | 2015:  110USD/bbl
. S HEOWTI B8 LI Escalation BHH 1D CETEE WTI | 2025:  133USD/bbl

M RELETD, 2035: 162USD/bbl

2045: 200USD/bbt

ABL—-b USA LU VEDA I EIL 1.5%5 1.0%/ETHBIDT, | 2011:  43PHP/USD
2011 ZEhv5 2025 FFTE, Peso TEHG DM, ThELRRIZER | 2015: 43PHP/USD

SEHIET B, 2025: 50PHP/USD

2011-2015 4ERI 2011 F6 R 1 BEXAELTD, 2035 50PHP/USD

1 B =0.53Php. 1USD=81 . 1USD=43Php 2045 50PHP/USD

2) El51&

HlE|R &L, SRDRSSBEBEGEIZFZ L X0EST, BRI TIATY b -
)2 HBNEEB D, FEIROBEICE. SHEOSFOHNTFENBEICENIM, 22T
1. SBOBFIRE 100%ET 3,

.
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Table 13-2 Loan and Deposit Interest Rates of the Philippines

2006-2009 Averags Discount rate
2005 2006 2007 2008 2008] Interest | _Risk | Inflation | Aversge | 20054 | 2009%F

| PRBITRL HL & 5.70 504 4.28 8.00 350 47 47 3.1 6.3 54 1.0
| SR 1T M 1 A A e ) 7.3 784 7.02 5.48 453 6.2 8.2 31 9.3 B.6 9.1

Gk Tkt S 0E: Sl 6.13 5.29 3.38 435 3.86 4.2 42 a1 53 6.2 77

(iR SERI TS & F] 5.56 520 3.70 449 2.14 41 4.1 a1 50 5.1 5.5

LDk 3 el 10.19 838 B.69 8.5 9.38 9.2 92 i 15.2 143 18.8

| 5% XA ) & Fi) 8,66 7.43 6.56 7.45 810 14 14 at 1.7 113 13.1
vILE 6.04 5.10 2,56 4.73 0.00 a1

R EDR]EIE 10.8 10.2 125

I¥E) :Evbné 2 5 H Discount rate in 2005 i3, BESEFM O L 7 VBBET. 2009 FEid1 2 TV RIEETH S,

Table13-3 Decision Process for Discount Rate

REHE SN B E 1

Eﬁa‘iiﬂhwﬁﬁﬂ?ﬁé+'J1'Jb\b%&0>4ﬂb$’&#”n% OE MR T HFETR
5.0%(=4.1+4.1-3.1)
@Eﬁiﬁ%iﬁﬁmﬁxﬁﬂ+vab~5%i£w4v7b$§#£m SERMABITEATH
10.9%(=7.0+7.0-3.1)

RERTREFBR+UADNES RO/ VIV EELR o RLSRITRH FZE
15.3%(=9.2+9.2-3.1)

* %EﬁO)EKHElfﬁ*il[ﬁ]0+uz’3b‘6%&m4>7b$’&i’£ﬂ% oE MEMRMRMEBENDTIZ
10.5%(=6.8+6.8-3.1)

® AXURBHABART TR, 1052 FEEIRIBLTLS, oA FYRIFABARTTIE 10.0%%

o

&) VAT EAN-THDIGERE. 2HOFFROFE0 Z4HE518E L, EHREIRIET 500
CIVEREERT S,

3 Likud KO RBERETEER

Likud KA EEDRRE, %‘%ﬁ“ﬁ%i(ﬁﬁﬁh&iﬁzﬁﬁkk% BT, REATOERIZLL
TOHRDTHSD. .
| Table 13-4 Components of Likud Mini-hydropower Project

JHE REHH _EEE

BER BEERHRIER+TOMEBRA 120.316 B 5 Php
O/ME BEFED 1% * Escalation : 1.203 55 Php
AR | E$EER 6 A+8000Php/A*12 B*Escalation BEMIAET
IVUZ7 1 Ax12,000Php/ B*12 B*Escalation 0.720 B7 Php
RBEEAD : ' B10KkW
REBE ' 6,091.73MWh// €
EREQNA BEDFIND 5%H5 10% : 8% (BT 5%, AFEBTIN)
RRTE B RER* (1 —2XREQR) 5,604MWh/£E

) OM# : 7V IFNF—BERHED UNKHRBEREILAD Q&AI (ER 17 E£3 B) ItLiud. =
PIEUTHRBRIH® 132 BAMAICHLT. OM BA (OHEAR, F—N—F—Jl. Bm@Eaisg, i)
B, LISEHAAETRRTIER -ORRIT09%TH 2,
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A f’éﬁ%& LToOTF ¢ —UNERORRR. FEEMES. BEE, KRR, OMB, AHFR

12, LTO@EDTHS -
Table 13-5 Components of Diese! Power Generator as Alternative

IAE REAH : : ERE(E
BER 1MW, 1800rpm, Supplier 18312 &5 Php) 9.72 /7 Php
PRy 45Php/liter0.20liter/kWh * 810kWx0,9%8760 B3 [H) 575.47 B 75 Php/4E
o/M B REFTR D 0.1% * Escalation 9,720Php
AR SEERELH 4 A *38,000Php/B*12 A * Escalation PRAHBALAET

IV3U=7 12,000php/ A*12 B * Escalation 0.528 &% Php
RBRESN 810kW
R FRHIREE 90%
RER S BAE S * IR * 8760 B 6,386MWh/4E
HEEOA | AEOFLHS 5% 10% 7 8%
iRt #ER+ (1—-REAR) 5,875MWh/£E

iE) OM B« 5T, MO, RN, HEARS
) 54 —TIVEE : 2011 fE=PhpdShiter BIPWEIZL D

) 0.20liter/kWh = 860keal/kWh*(1/0.4)/(9200kcal/kg/0.85kg/liter)

4) BHREE
B4 EDP O&EH, HIRTIE 8~0%DEFEND ZETHIDOT. LFO3I DD —2
ERELTHBATEB IS,

Table13-6 Case Setting and Names by Interest Rate

&H : r—ANGE
Low interest case : EDP hH: H) 8.0%TEEE EDP8
£ ¥ 8%, Commitment fee 0.25%, Front end fee 1%
Middle interest case : EDP hrosk §l] 9.0%THAE EDP9
& ¥ 10%. Commitment fee 0.25%, Front end fee 1%
High interest case : EDP ' ) 10.0% T2 EDP10
¥ 10%, Commitment fee 0.25%, Front end fee 1%

#hr— 2 OB FESMIL, Table13-7 KT Table13-8 DD TH S,
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Table13-7 Conditions of Long Term Loan and Depreciation
TRE GREFE
BERE BEAEEH
AEE (BER+EBPRA+HER) x BOA KRR
BREAE (BER+HEDRA+HHER) « (1 —BCEKEHR)
- REF (FE AR R/ DHDERG AR T+ REHE A+ F1/2)
BARER Front End fee: fEAED 1%  Commitment fee: {EALD 0.25%
= 7] 8~ 10%
BEEH SERAEE 15FRE

Table13-8 Financing Conditions by Case

S mE - EDP8 ' EDP9 EDP10
WERE 120.3 B 7 Peso 120.3 B 7% Peso 120.3 B Peso
BE2®RARLSE 10% 10% 10%
AEE 129 B3 Peso 13.0 7 Peso 13.1 @A Peso
BB ASR 1165 B Peso 117.4 B 7 Peso 118.3 B 7 Peso
o3| 7.8 B Peso 8.8 87 Peso 9.7 85 Peso
BAEER 1.08 B 7 Peso 1.08 B Peso . 1.08 75 Peso
0.27 57 Peso 027 B7 Peso 0.27 B85 Peso
5| 8% 9% 10%
‘ WEHFRAM: 15 4
EF G
= EFBTF .58
5) EHI&H

FAMRL, B 25 4 CUMOBATRI I F—F—E ARPOMEII—F) . BRI
S%. RAFEIL (EEE ST,

6) BEARLIGHEAS |

REBHSENHSORNIT, 1hABEOBMENSZEEET S, Er, HLEE 50
DARRBENEC L SEAMBATHES. TOADIHTETLOEERAL L TENES DR
ABBIITI, '
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Table13-9 Short Term Loan (STL) for Working Capital

A o REH ' S EfE

VERERS | #BIAMESD 112

BHEAE | BEAESIURFORORETES

SEREATE | RMBTORBEBAPIEISZNEE)*80% ERAE AT 5.6%
SIE AGIRE | REBEFEIODER
HAEEH SRS A SOOI LY F 2.5% HASEH 31%
7 R-ENE :

7Oz 7 T ABBECHEBLIUHBRERAOHEFEIUTOHED TH 2.

Table 13-10 Calculation Methods for Tax and Dividend

i1 ' o REAH
{4 {E EFE (Value added tax) | (BRFTER—MAHIT—0/M F)D 10%
B & & EE# (Asset tax) S EmD 1%
B S H (Electricity tax) PRI (=TREIFEE) * 105, 7 FMARRR
H IR (Business tax) BRSTEAD 0.5%
i% A ¥ (Corporate tax) BLBTHIZED 10%, 7 MR
it M1E A REMEFRFORIIE HHER 0%
- | REHBASOHIEEIE H1ER 50%
HEEFRFTHASOEOCERIER LR 100%

i) g = Bigriiii— (SR NS +HEMSE) + (BEE#HBhES)
%) YU, WMEOELE (Rice terrace Protection) IZFHET 55,

B BEHE

KARBF DS ORARAANO BRI SBESTIL, FIRR M 15% 2B 2BRENSHREL T,
0.5Peso/ KWh KIAT LR S/ S,

 {fl : 4.2 Peso/k Wh T FIRR15% D & &, 4.5Peso/kWh, 5.0 Peso/kWh, 5.5 PesokWh DESE &0
YEZal—arEBIixd.

(2) BEHHALHIER

FistE s LI CREHESIL. BUTOERILIIKRET 5.
1) REEDSERBOAZERLERERZRD S, CHIKBIBSEZIIT, EEL&HET 2,

13-5
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2) EERECHKTIRN (RECREICMETIRA. REHEE. BEEERRE) = 1%
WRAI &35, 2B, BERARARNOCE. ZBRIEERICHEINDEN, ZOHRT
W, TNSRRERHAELTELD S,

3) HENMZEBBDIXHEFITHSH, SEPAITIFAORAELTHET S,

4) RS BHAFRIE, THRARARRM) L2305 ARSI SR A2SDRB LT
%o BiRFIRIX BATFIR—EARE] & T2,

5) kWhiZxd 25 LmeRil%E TREEM) c‘:hmbf FCBFEMPREIANOOHEINS

FOMAEY, BEHSEOHETEETSS,

Table 13-11 Income Statements of Likud Mini-hydropower Project

RS 18 BE¥ . - AE
7t &R FIRRISYFE{RTEBBET D
IR B REBE*+ (1 -EERBOR)
FRTEE 8 FRER * ¥ B
ZBRA | BEIAL JJUJ%‘ETII%EU&Ub‘?4~ﬂ1b%ﬁ'€li%$'§"%o
O/M JA b FRET R * 19%IZ Escalation 15,
AR (6 A * B0OOPeso/H +12,000Peso/ B) * 12 B * Escalation
AN W HE 25 FATHA,
Bl RER EX USRI 1%
H ' |
B-EFF | REXLES HARDEHICLINEFHHEESIES.
RS EF) BHEAZES * THFR
SRFR RIURFIE + JAARF
{3 h0fAERR MK AT FEERTR
Bk i % 10%
BEH FR5EHAM 0.5%
Bt
B (f BREHE—RBRAH—T-2FE
E3E IR IRFEREE—RIRIE
BEARE PUATHIZE * 10% (iR %% 7 ERITRIKR)
51 &P BRATRIE—EARSE
FELsy | RYE PS5 RS > RSEAARLBICHKTHNG)
FEE REFE—Aus
Table 13-12 Balance Sheet for Calculating Interests
_HH . ' _ HER |
RIAREIE RESRRASELTRESN., RRAB0RELR3S.
5 08 AT IR ORIFAENH LS. B FEROHBELS,
BIEEAE EERERITPBITHLVEANT EHEAZOZIFBRONELLD
EREARERR | SEAFROREATHIN ., RERAGNTIHBERETS
RUEAZESE | REBASOFTIMNBONREES
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P4 L= b (Likud /K H SRR HE)

—_ - — ]

(3) HEPAHROR MR (Fryv270—:C/F)

BEBBEORSBRVROFERBIVMIROHERIBLUTOED TH S,

Table13-13 Components of Cash Sources and Use Funds in Cash Flow

MR 3% . BENE
EIA- DR EATR EREATER)
il Bk A A & (GREE)
BEE AR D BB AEEE
R ARIEM

(4) BIESHTOFHEEE

1) FHERE
AT QIR & U TR, RARUUARM. BAMSRE. MBREMME. LLCR(oan
life coverage ratio) % MBI DHIEIIEL T35, INSOFMEREILLTOFED TH 5.

Table 13-14 Evaluation of Financial Analysis'
FRim {43 | e-%:
B #E>HMUIAF
MERH I SRR 25 ETHHE(15%LL L)
12 7 [E 4 ) HASEFMMATHIENER
BR®EEE B/C H1.0 LDKRENCE
PhIR 7E S % [BENIETHECL
LLCR LLCR>1.5 THBLL

2) FEIEEOHEAE

ST R KEL AR T I N TN S AROI 2R T, TeMEOR
LELSEENEEGT SIS0 bR%, Ak, TSI, BAOMESIMNTILEZLOTHD,
BoTE L Y L THEHENERETH S, TOL S ZANOLOBIEMEEE LML Uk,
MERRIZ R (FIRR) . RAENE. MBITEHEENERINSBEHAIATHS,
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Table13-15 Benefits, Costs and Net Benefit

- f = B ¥
{E (Bt) EHENBHARTEE _
HARAEHEGEEE+RHBRHOMBRT AN BTEEIER+ TS+
BA(CCY) . .
Rz ABRE
FifE LR &4 - 28

INHOEERR. LTOHDTH S,

® AEFIE 7L (Internal Rate of Return)

Z Bt - z () 4
£,a+ ) L2 arh ¢

L RAEIZEE (Cost/Bene BEFI4: Ratio)
= Bt
—=.avh ;
I
Z Ct
a-) ‘
® ﬁiﬁfﬂﬁfﬁ:ﬁ flii% (Net Present Value)
b | Ir
Z a8t _ Z Ct
2+ ¢ = {1+ f
. REEIE A
BEEIE : SEORFENSRBEBEICEL /2 5E
° LLCR(O—>ZA ZANL v P iF)

Froiavn—0FbAEELTLLCR 2%, SARILUTOEBDTH S,
LLCR=7eH| &R ¥ 8l C/F DEEMM SRS A T4
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mzﬁﬁﬁﬁ

ERNH 5NIRBBREENOEBEMTTS/=0ITREMIZB D, FRELTE RE
%) TBIRWREFBRELTT 4 —UURBRERET 2. ik, BESFWOFMFRELT,
RENEFIER (EIRR) « B/NRAKEMED. Likud KARTOBMARESR & LT CO2 HIMZED
RERD AND. |

(1) EFSHORMEE

1) §ANRFEREERR)
ABEROERLERBRTIDIFA—UIRBLEOURBIZBWWTERANTFIEE (Economic
Internal rate of Return: EIRR) Z3HET 5, BERICH, FSEE G10kW) OF 4+ —ENRBEOH
MNEERREORBIIBWTEOD 2y bOFEREESEL, EIRR 23HT 5, b, H0F
HMRARSOMFERE 2D ANDA. HEMSOEHEN - EROEENSEEBAZE WS
WA MAOMERET 3.

Table13-16 Comparison between Likud Mini-hydropower and Diesel (810kW)

o : Likud 7K 51 F1~) EIRR OHRDIRLY
nHEE X ) =8
PRl =i &N {#i
o/M 2 x N ’RA
AR X I ®H
CO2 Yk sl B L
HRREMER K x 0 ..

5 WEFSMESER Lkd KAREET < —EVREREHU LTS,

2) BB

Likud AARBERER (T« —UNVRE) OERVALLLLLZORMORE (B/ARA
%) 2Boin, BAODRWAZIOHROSATOa s FEHET S, /2L, Likud K
HESOBRRANS CO2 BB RS IERT S,
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(2) ¥IEEELHH S &

RESROHEHRELHESELR, UTOROED TH 3.

Table13-17 Indicators and Procedures of Economic Analysis

HEFE

¥IE 5T _
EIRR({L$ %) TA—EIRBEOLERIIT, 15 %L LERDET S,
R/ERE Likud KORBRALT—YIRERAOLET, 7010 MR TE R
HUNENCEETEET 3,
) WAERSMER : WithoutREDOHBAD NI I HL L B0

With : OB SN0
L © With Case - Without Case - WHHESBA

i) Ccoz HIbIAMES : CO2 MIMAIMRE LT, 0.5551C02,/ MWh # RERIZ A L TEILT 2.

(F4—UNRBRERBERL L LE0 CO2HEHBR)
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133 HBESRER

(1) AEHFER(FIRR) 15%DBLR K &AL

74 FNALA=F (Likud /MKAORRBSHE)

B —ZIZDE FIRR A 15%IZ2THEESERD 3. EX5HSRERBRER I EAMS 3ETE
I~ Escalation factor 42 % T ERTAEL TS, ZOKOTELHS. BREIAMILTOEOEY

THbd.
Table13-18 Initial Tariffs, Average Tariffs and Average Cost in Each Case
Iy NEEHE Eig¥E FEHIAH
Peso/kWh Peso/kWh Peso/kWh
EDP o | 8.0%THR:2 EDP8 417 469 2.40
EDP hH&F| 9.0%THAE EDPY 4.20 472 2.54
EDP DS #) 10.04TEHE EDP10 422 474 269
.7.0
" Tariff & Unit Cost in EDP8% ’
50 ity
i 40 M —t=Tariff
= 3 el - ~&—Unit Cost
2.0 i
10 a—a
(i1} T — T T T T T — T
Fig.13-1 Trends of Tariff and Generation Cost in EDP8 Case
[T

Tariff & Unit Cost in EDP9%

—4—Twiff

Php / kwh

~&=Llinit Cont

Fig.13-2 Trends of Tariff and Generation Cost in EDP9 Case
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Tz, TRTOMMmIEEE (FIRR, HREDUNAR. RAERK. MBESE. LLCR) I2bWnT
H¥EE E@D. BB E L TOFEIZIIEEIR w0,

Table13-19 Evaluation Values of the Indicators at the Time of FIRR 15%

it By R e o
EDPS A B &g 70 BAREFRMATHEE
RAEAGME & 1.1 B/CH1.0 IDKELNCE.
ORI (EEE B75 Php 22.4 >0THACE
LLCR & 1.6 LLCR>15 THBCE
EDP9 35 [E A & 7.0 N
BRAELE i 1.1 L Rk
FUIRTE 8 % B Php 22.9 [
. | LLer & 1.6 _
EDP10 RE ORI i 7.0 )
REERE = 1.1 L. Rkt
FUIR 1L i E E B75 Php 23.1 [
LLCR = 16 _J

HBEGREFREORHIAMY LML TENDN, BUSIBIIEHAR LRSIz L > T
5. L4 10 EEER, BUER S0% THHMFERAORRHMAIETH I, ToEi (2026
R 2027 ) BOLTEA 100% CHIMMRBBRBREZ MM TH2EMTES, sk oy
7 hORSBOOHEENSREDN, FRIIBYBAEE - BMART, #RELTIREEES -
RHEAREH - EIEASRERENRD S, THOONT P A 2EB L TRYEAIT®RD 51
e B —ADOHMHREBEEBRIITEOLBOTHS,

Table13-20 Rice Terrace Conservation F'und in Each Case

‘ HWAT:H 7 Peso
=2 JAH 2015-2019 | 2020-2024 | 2025-2029 | 2030-2-34 | 2035-2039

EDPS SAEREC L i 20.0 29.6 73.9 83.7 109.7
HEE 15085 18.0 26.6 66.5 84.3 98.7
FREBEE 3.6 5.3 13.3 169 19,7

EDP9 S4EMET YK 17.4 282 66.3 94.7 110.8
EIER {45 15.6 254 59.7 85.2 99.7
FREEXR 3.1 5.1 11.9 17.0 19.9

EDP10 S4EME LK 14,5 265 58.0 95.4 1115

' HEL IR 131 23.9 52.2 85.8 100.4
HFRNEER 26 48 104 17.2 20.1

) SINEARE=5FEMENEI*0%E LT, EZLOTLBRVEERL TN,
ERER = SIuERRMEsE
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Profit after tax and rice terace protection funds in EDP8
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Fig.13-3 Trends of Rice Terrace Conservation Fund and Dividend of EDP8 Case
Profit after tax and rice terace protection fundsin EDP9
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Fig.13-4 Trends of Rice Terrace Conservation Fund and Dividend of EDP9 Case
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(2) BRHEOEES T

ESHLE LI EEBORBAMTHHRIA FOROB TH%, —2A EDPS TR - EL
¥t % 4.2php/kWh D & Z13, FIRR 13 15.0%. 4.5Peso/kWh D & %11 16.2%. 5.0Peso/kWh O & =
13 18.1%. 5.5Peso/Peso D& F1L 19.9%TH 2., DI EHSELH LI 4.0~5.0Peso/ k Wh Dl
HTHRDSNDBOEBONG. XL, BRNQIBXBABENS 3 ERBLADE. 3
FILRBFE42%TERATSEL TN, ThiE. TRV F—ERO LRI L VBRRGD LR
WRIBHIEEMBELTVDDTHS, £k, BELLTHEZTO ERCABREINTLS
FIT fifi#% (6.15Peso/kWh) TOMEETHEER b FHIR T,

Tab1313-21 Sensitive Analysis of Electric Tariff

® B | H - REHGORT@EIFIUL | AT

EDP8 | {IXB=¥E | Php/kWh 42 45 - 5.0 5.5 6.15
EBSHE | Php/kWh 47 5.1 5.6 6.2 6.9
RHRBIAAS | Php/kWh 2.4 2.4 24 24 2.3
B3 % 15.0% 16.2% 18.1% 19.9% 22.2%

EDPY | HIIE S K& Php/kWh 42 45 50 5.5 6.15
/I HE | Php/kWh 47 5.1 5.6 6.2 6.9
FEHRBIAF | Php/kWh 25 25 25 25 25

i E R 3o % 15.0% 16.1% 17.9% 198% | 22.1%

EDP10 | fIMARSHE | Php/kWh 4.2 45 5.0 5.5 6.15
FHBIHEE | Php/kWh 4.7 51 5.6 6.2 6.9
FHRERBIAL | Php/kWh 2.7 2.7 2.7 2.6 2.6

WER R ZEER % 15.0% 16.0% 17.8% 19.6% 21.9%

(3) ROE MEEEESMF

&7 —ADLFOBAIE ROE HLTLALY SHROBNEDEST, Zh59FE ROE
ODBREMHIATOLEED TH 5.,

Table 13-22 Sensitive Analysis of ROE (When FIRR is 15%)

T-2 ¥ FHEIHE ROE
EDP8 8% 4.69Peso/kWh 52.2%
EDPS 9% 4.72Peso/kWh . 45.0%
EDP10 10% 4.74Peso/kWh 37.3%
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AL ERAB W RRFEREMARE (R DRERS )
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4) T1—EINHRBROMESHT

Likud MNRKARBOREMNIT  — ULV RBLOEBRICBNT. BENZAEFIZER (EIRR) .
DA MRS ETRESMTEBIAD. TNKIAD, TITRF 4 —ENREBOM i %
72 BIZRLET 4 —ENRBICHBITD2NEFIRE 5% ERETH-00MABLZE €I 103
Php/kWh T, TOMOMERY (FHBLAEHE. EHREIZ b, AR, 1tMEEHE,
IEMIE, LLCR) BLTOHEDTH 2.

Table13-23 Evaluation for Diesel Generator at the Time of FIRR=15%

FHEIRE FIRR=15%D B DEF{H X4 18 i #
FHBAME 11.6Php/kWh
FHEBIAL 11.4Php/kWh
AR FI R 15.0% 15%LL EXERFEND
RAE#HEE 0.8 1.0 L EA B IFEND
HIREHE -88 &7 Php [N ETHICENRIFEND
LLCR 22 1.5 LLETHICENMFEND,

EHBEHSEFEYRBIRX FOENMFEAERL T4 —EAREBICHBIIZIZI NI, 13EA
EARRIETH B2 LMD, £z, FHRBIRA RS 114PhpkWh & Likud KA FELD
EDP8% r—A LHET B E § f5I/2o TS, ZOIXRMS FIRRISHERRET 20 I3E
HESE®H 11.6Php/kWh EEHFEBIA ML D 02PhpkWh IZERLS 2o TS, BAMAEL.
MREME D EEZ G L TEST. T —ENREROEARMBRICRELVLENSS. *
Foo T4 —ENREHTHNRRER 15%E2RRT57-0ITIRESR I 2014 4£@ 10.3Php/kWh
M5 2043 FEIZIX 15.5PhpkWh & LR 24 ENH S,

Tariff & Generation cost c_:_af Diesgl_

—p—Tarif{

~m—Generation unit
cost

Figure 13-5 Tariff and Generation Cost of Diesel Generator
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134 BFESHER
(1) BHFINERER

Likud NKAREEZRBFERTHEITA—UNRBEOMETRES 2B IR @B
- FONRITEOETRULED TH DA EDPS 7 —XiTH135 2012 £E/ 5 2043 463 TD Likud
WRIET A —ENRBEOEILTOFEY THS., FTORTYA F AN Likud INKAOEE &1
DT FARMER LD, CNSORENMITEIZ Lo TRZBH, 2012 E5 S 2043 F£ETOR
AR E DR EERD SRENIHRREZHET D E 429%&7 5, T7205 Likud KA
REOHEEL. T+ —ENL0B 19EH Php S0 BEZEDRNEND ZET, L1
T 2,125 5§77 Php DB E— T T&E 2., ZOZ LA, EIRR29%ELTGEENTWS, Fix,
r— A EDP9 Tid 42.6%. %r—A EDPI0 Tid 424%C. &7 —AD ERR IZ2OWTIL. & AE
=Mz,

Table13-24 Costs and Benefits for Likud Mini-hydropower

-] = [ 2012 D5 2043 SEOSE RAERRK S
BRE 119 85 Php BB
PR 2,125 8% Php - Fik
o/ME -44 85 Php Lidic]
SHR -71H7% Php BR

CO2 HIEH R

52 B Php {E1
(2) B/NEA
4r—A EDP8 {23V} 5 Likud K AFED 2012 4E0 5 2043 EETORFEB LI NEE OB
GEHL, BIEMET 1658 B Php THB. —H. T4 —YNRBEILS5790EF Php TH 2. £
Dz 413.1 B Php T Likud NKARBIRT 4 —ENREBLODEIBAINNT N, DD, HF
DEBTIE Likud NKAREO LN, BANNE N,

Table 13-25 The Cost Items and Values of Hydropower and Diesel Generator

JZMEAB EDPS EDPY EDP10
PV capex 1236 B A Peso 1245 B8 Peso 125.4 B 7 Peso
Hydro PV opex 42.2 B3 Peso 42.2 57 Peso 420 87 Peso
PV total 165.8 B Peso 166.7 B A Peso 167.4 87 Peso
PV capex 143 B7% Peso BE BE
Diesel PV opex 564.7 87 Peso RE B
PV total 579.0 &5 Peso RZ%E Epd

E) RAREGIE 10% T 2012 FOREMBMRE
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141 EFHE

STORBFRZC DOV TERRABERVERRNLE TIZEXRFRTERRUESBHAREY 5 S8z
A, ARE/ZTRERS 2V, AKAREREOHES, T ORREEMN SN - KRZE
LRBENDH D, '

(1) Local Government Units (LGUs)

(2) National Commission on Indigenous People (NCIP)
(3) Environmental Management Bureau (EMB-DENR)
(4) National Water Resources Board (NWRB)

(5) Department of Energy (DOE)

(6) Energy Regulatory Commission (ERC)

Fig.14-1 {3 —RB972 /MK RBHEIC BT DEFER X LOF - KRIFEHZ 70T, £hE
NPAFTREHT - RKEBOREETRT.

(1) LGUs: LGU Endorsement/ 3175 B {4k S OHEES

(2

3

Provincial. Municipal, Barangay SRR 9 27 BUSBII/NAKHRETEICHT 5 KE - RE
CHBEIEA XHIC TR TS, FEHIEIS LGUEL S L <13 Community Consultation %
WU THEHEICET 2HAETOEHANH D, £, BEFIIAERSGE, SrEAALEK.
BRI A S RIBE TR T 3 B ENS D, BRI R, S,
MRS ES R R E R DLEND D,

NCIP: NCIP Certification/ FEAEERIKTR S DY :
%47 8371 & Indigenous People’s Rights Act (IPRA Law)” (JEfk RRHERIRIGIL) iC BT %,
SR RARASEAET B IR T D BASHITO A S E RS FR I U TR - 1% R
L&& ("FPIC Certification” (BB OHEFIOERIZE T AEDR)) 2B TuiTTR
572¥3. NCIP [X"FPIC Certification”iZ K0 & B RIEHEA DB BB SN/ B EITE R
# 12 Certification of Precondition” % 179 5.

EMB-DENR: Environment Compliance Certificate/ FiHE & 2E8]

EMB 1332173 L Environment Compliance Certificate” =579 5. BAREEIA 1L.oMW LL
FOaEICET S5 DOE & DENR & O&FRFICINIT. 71213 Certificate of
Non-Coverage (CNC)"H4E A S . BBEFIZHE L TIX Project Description Report” M 1§ HAWAE
Lans, £k REZEFEFRECZ2T7INDAO 0330 I NIE, FILAS K5
FBOEE, ARBEICED 5T CNC M T 1. "Project Description Report” D42 A4 B
LaIns,
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(4) NWRB: Water Rights Permit/ KFj4E .
NWRB QHJIGKOR R BRIEA 722K ARBHRIIHL ., YD SEEDKRER
K« T BT HEFF AT 2 " Water Rights Permit” OKFIME) 2RTFT 2. LRO Certificate
of Non-Coverage” i C DKFIEZ B2/ DR EE I NS, K/, KFMERSE, BRET
BEKFMEEHEZZIND BLEND 2.

(5) DOE: Renewable Energy Service/ Operating contract
DOE I3ik% 9513 B Renewable Energy Actic 3%, 74 1) E/@W OFEET R
—HRCHT 52 TOREIDOVTERE - BB T oM TH 5, DOE REE
(Pre-development Contract) &BF¥ (Service/ Operating Contract) B3 % 3B 2 Bl
FATT %, F4RIC DOE BRES 9513 HIZETWT, BEWEI I —BREELET 2
28, FARENDEBLBELTHNRBREDA DT 4 TEEL TS,

(6) ERC: Certificate of Compliance/7¢ B HHi7& 12
{547 9136 S Electric Power Industry Reform Act” (T AEE&R¥EDE) 12480 ERC WE A HFE
HIIOWTHERRREMEZENEINTNEINEINEEEL. %ﬁ*ﬁ‘]ﬁ*ﬁ%ﬁfﬁ’&ﬂ%ﬁ‘é‘
5. REFRFTEZMEBINC cOC 2B LATHRIEIRZES RN,

,_..—.-—..—-._...—...—..—.-—-.—--—----..--..—.._--—.._-._..._..—..—.._-._.._..—.-—--—..—.-—..—.._.._.-

Project Component LGUs
Project Document |iLcu Endorsement |
(F/SReport) | [T} !
: NCIP
1 P | NCIP Centification
i
|
|
1 EMB-DENR NWRB DOE
| > Eavironment —p] i Water Rights Permit; fp : Renewable Encrgy
I Compliance Service/ Operating
| Certificate ' Contract
| |
I 1 L 2
[ I |ERC '
........... USSR T 1 por
____________ l____:r_.,,_.e______________.___ eniier 1 ertificate of
[T " Compliance
| |
.................. T"_"_“_'"_'"_"_"__'_'.:':"_".:__":"__..'.':"'_"-"—"_"'l"_"_'"""_"_"""
_______ ESA: Energy Sales Agreement - —— o —
L » £y Sales Agree - J

Fig. 14-1 Mini-hydro Permit Process Flow
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Likud Mini-hydropower Project IZ B\ 2 BB TEZ TRICTK Y. £FEORBTEIZ2012F2 AM

SR TEZIAL 2013 £ 12 HICRAMEGRKBEZ 3 y AL SN, ZPFORBRICTTE

A

LiTEMRRFOI VT ANNRERS. ZOZUF 4 HNNRRE, BB THREZ/KES
FEOBA - BHETILDOTI/EAEUTHEAL, KESKERBOBILMTET UL BICEKE K
TA2FIBENRHLDT, SNSRIV ITHREETORELS, £/, Intake Weir ODFETIL,

NARBRDEDTSEMICE BT HLENDD, FRIZZOMBIIIBEZZTTOLENH S,

Table 14-1 Construction Schedule

2012 013

e Feb | Mar | Ap | My | s | ni | A | sep [ oc | mev | Dec | mm | Feb | mw | ap | My | e | ni | Ay

-
-

1 1 3 4 L L] 7 1 |1 1] n H 15 L] 17 1] 19

JH
g

[Preparstion Works J—

Clcaring and Grubbing aa—

Censer Line Survey =]

[Lntske Wex

Divarian o]

War L )

[Settling Barm

Eacavaon

Concrete

Headras

Guard Fence

Excevabon/ Type A, B

Type Af Masanry

Type & Concrele

Type € Concrrte

leadnk

Excavation

D——
| ==
Exceaion Tipe C I 1T 1
=

Concree

Penniech, Spilivay

Excavation

Pipe Insiallation

Sand Filling

Concrete

i

Backfill

Flow Test —

[Perwerhouss

Excavation

{oncreit

[Transmission Lire [ ]

Elactrical Machanica? works ) ‘ ——

L o
C i wioning Test l
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A0V MIETBVAZIZDOVWTR, 74 PEUF A HTERBNT, FORRERUE
BAEROBFEICDWTHEL L. HESNDURA Y LEARE, BB HESGDOFM%Z Table 15-1 12
R ‘ '

FAED) ALZZENED ZNIMERMNAEETH S LBEINSN. THEREY, BLizDoWTH,
AAOBEMA - BEMDETHD, HMBERERETDIEERTT 2.
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S ERM R R REIETEAE (K AR TS )
FPAFIT—F (Likud kD RBIRIE)

F16HE HimLiRgs
“1m 5

&Pz bid. EDP OFMEFIHREL T, KARBNRICKLS MEFREOMB RN
A2OAM) OFE, EDP OFAREEZND ZLANETSHOTHY, FEEICKD TROF
AR SNz,

(1) EDP FIAIZ K SR EAHZE LB & DRI 810kwW &720 . 4ER] 5, 604, 387k¥Vh DF
REREERTIEMIETH S,

() ZOHEIEMBEBRHRIT. 2010 ERFSOA THAMETATEOR S3%ITHLT 2,

(3) BARRIC 9 2. BUE LA HZMEIREN, ‘ :

(4) SETEFTERRTEMIL 120 B 77 peso TH V. EDP FIM OB AT [{ugao MAHEESH & L THE
TREHRDIT, 2O 10%D 1287 peso &Eixd,

5) HEBSSOBASR/MELIIE IMASOBRERSZLOEEEEINS, 2009 FD [{ugao
D TRA VIR0 387 BT peso TH 5., Bt ABREICEINE, TOoRD 0% E2BEICO
—rFavzy FAOHEAMNTREEINTNS, IR 2 009 EEAREBELEZHE T,
FIAEERL 77T 57 peso THY, 27022y FOHCESRAD 12 &7 peso O#HIX
BIETH 5.

6) BtEsadrssEic kil 2702y b S OTEHEEEPG Y] 4. 2peso/kWh' (BARE, 3 4
FIRET. DAL —2 a1 4%/45E=T1 4. 69peso/kWh) THRBTIT 2 2 &MHkNE, ¥
B 1.8 EA peso/EOARLEMAREERICHTA I EANEEEL /2D, (EDP ORI 8%/
EOHAY

(1) L@RoeEt. BEHT O Anbangal VK ARBHRES EGDE, HHRSICLBEEINDH
& ($920 §7 peso/HE) DO TEBITHYT B,

(8) AL, EDP ~REMIRID (REPGEEKMGS SO 13 FRY) 2B SMHRZEEEADHIY
SVIFEHT 1. 4 7 peso/F L b,

O A7 oy AN ERE L THEDENAZHES. MY LYy FELTERPM LI BA~L D
B 7 peso/kfh ZHHAFREESITMA D I ENTEEZ S,

1 F87F. IFELCO MEAHDOKEZMAL T3 IPPBEENS O EEMEIL 42peso/kWh TH 3.
2 EDP O 10%DBE. TR EMIE % 4.74peso/kWh & T54EHKSHS, ZOBSOHARESS~OHE
SIIEH T 11.0 A pesolfE &1 D, .

=
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