74 EVHETIE
EZREIT

4 1)EVE

BN

HED-HD

DATLAXER IO

EXETHEE

TR 25 F3 R
(2013 £)

L

MATBUEA

ERRE D (JICA)

RRBENH%AEH

7k

B4

JR

13-030




74V EVEEBENHFEMAEDIZDDY AT Aa RAMER T 0P =7 1)

B R
A T a7 M e 1-1
Ll BB i e 1-1
11D T 7 BB oo 1-1
1.1.2 78T a7 IR e 1-1
1.1.3 BT 8= MBI 1-1
1.1.4 78T xZ FREBRBEET ..o 1-1
1.2 RFHAE D H e 1-1
1.3 U7 FEFIH e 1-2
1.4 7Yz bTHFAL T ERU 27 ZAPDM) oo 1-2
2B Y m T N I DA B e 2-1
2 L T T N D T o e 2-1
22 EH-ZxAX—vI7 X —FWMDEIBR 2-2
2.2.1 BRI R oo 2-2
2.2.2  BREE I ZE D BUIR o ———— 2-4
223 VAT L AR ASOEY FHBIRDL oo 2-5
H3E ZEFEEMD JTIE e 3-1
3.1 & REIICEIT 2 2 B R A D FE B e 3-1
3.2 RHREMEIE D T2 0 0 T 7 0 = T e 3-3
3.2 1 ZEFTENIR DHETD oo 3-3
3.2.2  BARE R D T2 0 T 7 0 = T oo, 3-3
3.8 B T T e 3-6
3.4 AT RBER IEE T2 e 3-7
B A B B N A o 4-1
4.1 H AT s 4-1
4.1.1 B R R IE A e 4-1
412 HARIZBFDHD T Z— 8= MHMEZ AER oo 4-1
4.1.3 BB 5 T 4-1
4.2 7 4 U B U s 4-2
A4.2.1 T T U 8 R e 4-2
422 Tnayxl MEBIOEDDOFEBEIT AR R L OGEM v, 4-2
BHE TV FOTEBITERE (e 5-1
5.1 Y 7 MEE R o 5-1
5.2 TE B A oo 5-1
5.2.1  FRESDFFT © VB oo 5-1
5.2.2  HBIHIFHE D BN .oooiiiiiiiiie e 5-1
5.2.3  FBHEEIE « B DW T 5-3
000 I

TEPCO



74 ) EVEBABRMAEDOTZOD AT A AR T B Y =7 B)

524 YV I7 MUz T OFEANEBEMERRE oo, 5-5

5.25 o m TIVDERR c oo 5-7

526 TENLNIFAEREGBEHNTZASA B Y FTBEIY 27 B 5-17

5.2.7  23kV F-E O s T e 5-24
HOEE T U RO e 6-1
6.1 VAT AT AEILDTED DN o T Il e 6-1
6.2 VAT ABADEMFHMEICH T DR =M AT A 6-2
6.3 HWIEBLERDOFIEEZIT I T2 D TAE oo 6-3
6.4 Z =72 N EC DRI ooooiiiie e 6-4
R R e = LR = 6-5
B T B I L T B e 7-1
Tl LB T A IB ™ 2 20 T IL i 7-1
T.2 VT BN 2T DU o 7-2
T8 28KV G E oo, 7-2
Thd T EIVT 5 AZETEBE D ERF oo 7-2
B B IR TRA B o 8-1
000 I

TEPCO



74V EVEEBENHFEMAEDIZDDY AT Aa RAMER T 0P =7 1)

&I X b

1-1 AT — D DFRIE oo 1-2
R R R Gl B B Al S = I = Ny 2-2
2-2 [HZFEEIT (NEA) OFERIX ... 2-3
23 TAVEVEOBEREER Y VT 2-7
31 A ZETE DIEIU oo 3-6
B 1 AT A ARG T T e 5-10
5-2 AE EAETERHRIC L DBATTED (e 5-12
53 TENT 7 AEEIREZDOE ZRBIN R oo 5-13
B-d T U ZTIVTE AL ) U T T IV R e, 5-14
5-5 HEFFBIEE DRET Lo 5-16
56 10KVA M AT E B D 10— R =T oo 5-21
5-7 AMDT & SiFe D T & FELEE Loooiviiiiiice e 5-23
5-8 ISELCO I M HIAT 0D A A 30 e 5-26
59 KT —ADA A= (ISELCO ) oo 5-27
B 61 Y AT L ARDAETS oo 6-5
62 SAIFT DHERE .o 6-5
63 SAIDI DHERE .oooeiiiieeee e 6-6
F 21 BC T DB BE e 2-4
# 2-2 2011 FORRE FERFIZ LD EC DREATITIRDL oovre 2-5
Fo 41 T D T N R BB oo 4-1
F 51 K BC DY T RT 2T N TERE oo 5-5
2 52 SynerGEE B8 JEA oo 5-6
F 53 BEEE BRI D BT IALIRIIL oo 5-6
# 54 VATLABAMEIT Z 2 T IV D H IR i 5-7
£ 55 AMDT DE AME L .o 5-19
# 5-6 Unit Price of both AMDT and SiFe DT ..ot 5-20
F 57 EIEZRE ABRRBAE R BEC) . e 5-20
F 58 HERBIOSKIE « SIHH DB 5-22
2 59 FEAMTERE LY D D RF I oot 5-24
72 5-10 ISELCO T EAHH A D ZEBEIE R oo 5-25
£ 511 K7 —ADOBE (ISELCO I) oo 5-26
F 5-12 AR (ISELCO I) oot 5-217
F 513 HIETH T T B OBERHIA e 5-29
£ 61 =T Y RECOITTY =K T AU DR i 6-2
F 62 U720 T BT e 6-2
# 6°3 SynerGEE AFHE D FEHI H ooovvveieiei e 6-3
# 64 TVl O EMBEEDHERS (e 6-6
000 111

TEPCO



74V EVEEBENHFEMAEDIZDDY AT Aa RAMER T 0P =7 1)

ADB
AMDT
C/P
CAPEX
DT
DOE
EC

ERC
EU
JETRO
JICA
kv

Lv
MERALCO
MV
NEA
NEDA
NGO
PDP
PSALM

TA Team
TEPCO

W EE R

o
hul

Asian Development Bank ; 7 & 7 B3 $R1T

Amorphous Transformer ; 7 €/ 7 7 A4 45

Counterpart ; 7 7 > % — 53— |

Capital Expenditures ; &% fif $¢ &

Distribution Transformer ; fic & H 2 £ &%

Department of Energy ; = % /L ¥ —%&

Electric Cooperative ; & /1 [F#1&

Energy Regulatory Commission ; = % /L ¥ — il X B &

European Union ; B # A

Japan External Trade Organization ; M ZfTEE AN H A HE 5) IR B
Japan International Cooperation Agency ; 21T B vE N [E B 1 ) A%
Kilo Voltage

Low Voltage

Manila Electric Company ; ~ = 7 & /1 &4t

Medium Voltage

National Electrification Administration ; [E % &Eb)T

National Economic Development Authority ; [E 52 #% %% B 7% 7
Non-Government Organization

Philippines Development Plan ; 7 ¢ U & > 7 BA % &1 i

Power Sector Assets and Liabilities Management Corporation ; & /1 & 7 % —

HEE S AR
Technical Assistance Team ; %l 382 F — A
Tokyo Electric Power Company, Inc. ; a8 ) #k N+t

< AR G D J) LRI A >

ISELCO |
PELCO II
FLECO

CASURECO 11
CASURECO IV

SORECO |
LEYECO 1l

Isabela | Electric Cooperative, Inc.
Pampanga Il Electric Cooperative, Inc.
First Laguna Electric Cooperative, Inc.
Camarines Sur Il Electric Cooperative, Inc.
Camarines Sur IV Electric Cooperative, Inc.
Sorsogon | Electric Cooperative, Inc.

Leyte I1l Electric Cooperative, Inc.

TEPCO

v



74V EVEEBENHFEMAEDIZDDY AT Aa RAMER T 0P =7 1)

F1E 7Aooz ) MRE
1.1 #;=E

111 FaPzY +4A
T4V ECEEBNHBRMEEGDOEOD AT A0 ZEKE TP =7 b

1.1.2 ooy FEIM
2011 4£ 3 H ~2013 4 3 A

1.1.3 hora—/\— #E
B [EZFEIL)T (National Electrification Administration: NEA)

1.1.4 Faoz ¥y FRRHBE

ISELCO | (Isabela I Electric Cooperative, Inc)

PELCO Il (Pampanga Il Electric Cooperative, Inc.)

FLECO (First Laguna Electric Cooperative, Inc.)

CASURECO Il (Camarines Sur Il Electric Cooperative, Inc.)

CASURECO IV (Camarines Sur IV Electric Cooperative, Inc.)

SORECO | (Sorsogon | Electric Cooperative, Inc.)

LEYCO 11l (Leyte 111 Electric Cooperative, Inc.)
ERTHODECIT119H -7 ECD I L, KTNOREDH S To T 4 —~  AWEHR
DRO OIS EEFMOFTHDZ > 7 O ECOHFNLHIIR AT v 2 2EE L T®RE I,
KR ECIEK 2-3IZR-TEBDTHD,

1.2 XPFEDEH
EC ®° NEA X ABE I AT LB AL RMT H70 0= =71V v 7 ik L UG
SNMERRAANMB ETSHZEEHME LT, NEA BL UK EC (2B 2 fkm, Hifrm
DWEFIHEDDIXEEZITY, BRI TROKEZHEDL O OGS % FEiiT 5,
B 2T A0 REBOTEODO~=a2 T ARHESH, BUICEBSIND,  (RE
1)
B AT AR ZADOBMFHMEICHT 2R — b AT AR IND,  (RE2)
B FEREBEROFIEEZITI OO XENER I, HINEERELIEIND, (K
% 3)

B

e

N

¥

TEPCO



74 ) ECVEENBFAMEDIDD T AT Aun AMER T 0T = 7 1)

1.3 Favx ¥y FEREEH

ToVxs bOEBRT TEHMED A AR OEFENMTbNT-, B2 ANBERELE
BLZZEICLY, BRICLATa Vol NE~OXFEIX R0z, a7 FOE
RN N N S

3 ‘ (R FE R ‘

S WAES i)

FIRE— BHES KAf#E— W J5; 8 | FLACHERL
R | MRk FAEREBT BEAEEHE [ DA
N A N _
el / KR SR AT

X 1-1 HiNXEFT— LD

1.4 7R FTHALA VT MY v X(PDM)
TuY=l hFYPAL <Y 2 Z (PDM) 28T 5 W, BMIFSNHI20RKOZEN DI
KIS L7ZIEENZLL T OB Th 5,

(1) EHIEIE
EC OELEI AT L0 AR L, BHMKEEN ZHRAHORBFWMICH EXE 5D,

(2) 7o zzH FOEW
EC X° NEA ICLDBMEV AT 22 AEKBT D700 =7 U 7 kOFHHE L
RN E=m EESE 5,

3) HMIFEIhLHHE
AT L AMERBOT- DO~ =a TV EHE L, WU ERT S,
VAT AR ADQEWNFNICH T HY R — N AT AEENLT D,
PEREROHE (23kVAL) 21757200 EE2FEi L, AL T 5,

(4) EEHIER
1 VAT 2 AEFHO-DDO~=2T7 VE2HEL, BUICEET D,
1-1 MR ECODIY AT A AMEFICH T ABRIEDORRA N T 75 4 2D,
1-2 AAORBRICKESWE, VAT A A EHO-OO~=2T v (£) OERK,

o000 12

TEPCO



74V ECEBHHBRMEDTZOD AT A0 AMER T 0P =7 M)

1-3

1-4

1-5

NA oy PMiliE LTRELTE 7 2D EC OFOBEMIIC~ =2 7 V&1
DBl DI —AZRT ¢ D FEN,

NEA & O HFIC XL 2D EC OIEHIFHr AHEDTZDDRXANT T 7T 4 ADHE
et ERRoFE#cE S ~ =2 T VD58,

NEA & DILEFEICE 2D ECIC~ =2 T VOWNE & s 2 D0 2 D%,

2 VAT L ADRMFIMO =D DY K — v AT MEflESLT 5,

2-1

2-2

2-3

2-4

Ny Ml E LTERELZ 7 2O ECIZOWTOEBE N 70 —0DizdD Y
7 MU =7 ORI A,

NAmy MM E LTRERELEZ 7 20 EC IZOWTO Y AT A v AMERE % 7§
LY R TEDRE,

NRAay MHIEE LTRELZ T DD ECIZOWT 2-1 & 2-2 120\ @y) s
5 DB,

FRTHNY SN FIEIZ OV TORESEEZIT O EC BB ~D I,

SHIEREROAE (23kV L) ZITH 7DD a2FM L, HNNEEZHENLT D,

3-1
3-2
3-3

FrE EC OREFR M EZRE « 3l O FHA,
NEA & JL[RIZ K 5 23kV BLEMRDOEMET VA L LA KT A4 Mt - ML,
TIVA T — VD FIS O 7= 8 O VE 3 Wk (BL w5 8 & i Hulsk o #7845 07),

IR A O BAR, MAEET i, EEARATREAMA R L 25T PDM O &KL, BAER 1125
TLERBYVTHD,

TEPCO

1-3



74 ) EVEBABRMAEDOTZOD AT A AR T B Y =7 B)

$2EB ozl MEROEBER

21 FaSzHy boER
740y WUF 174) H) BEMo7oT#HELERTLT XX —HBEREL?
, TEAAX—EREHBRTE 2oL LT lzx b X—AKER[ L] BEBEF5NRT
W5, B TE R WX VX —HOL X, WAL LOAH - AROEAIZHKSF LT
WDDONRBURTH 208, rnb ORIk SEIX, EERZNOETD 740 HoO
REFIEE ERICEEEL 52 TWD,
TOLEREOF, BT XA —HRTIE, 23 LvX—BHHRmLE] 2ERKT D
FHRD—->& LT, “Philippine Energy Plan 2012-2030” O H T = % /L X —5hR D
b (B=xrx—) | Z#HiT, 2moﬁﬁrcﬂﬁiz X5 10%0 T EHIT N FR 2 fiA
ATWD, T74] EOZRLF— %, BHEHMCTCoOlENEGL, RHHTOAE
TRPEEIND Z kiimkbf@mzw% WEOMBICHE ST HZ L RHIFFT
x5,
K7y =7 NOWMAOIMFLEEE CTHLEZENT (NEA) (X 119 2proE ) L FHE
A (EC) #EH - BB T 28N CTH 5, 1970 FR DK jM%lﬁA@EC’ﬂL
T, HENB YR — M WBEm TOXXELZEME LTI HOD, £< O EC OEEH
AR+ AT F AL EBEREDORRICH S,
2010 £ NEA #itic kb L, R ECYHDO U AT a1 A (BREEK) 1L 1229% TH Y
, % EC & b EMLIER R EOMa Ot K72 ENRK THRAET HHEIMEL (7
g=AnmA) b, BE, ZOLVICEXEAEOHESCHEO RHICL Y RBET HIE
HimiEk (Vo772 =hmrmx) , HiZ ﬁ$%%$ﬁAﬁ@W%f®%éné%
ﬁ(TF‘*XFV4?47DX)ﬁhfbf“é%%#ﬁhf%éo%“ (2
HMENDIBEHEAEMRICHIEL, & ECOFEEL2BILIEDILEND, ﬁﬁﬂﬁ
ZEB% (ERC) &4 EC IZxt L, ARk LIERINB AL oL CTRET D22 L%
RKOTWB A, B0 Al FENREILSNL TV ARWED, FEROEENTE R
W EC BAEW, ZOLHORER ZADEBIKRZ#HLLZ ENTET, FEEEOLENT
TRV EC KL THY, BEPHOZ R L —HEODRNLEI NN E NS
HEERELC TS,
72, 2009 FOT7 4 Y EUORERER ART 121% Thol, —F, TVTHEORE
Bl r A%, HAM4.8%), TE@.9%), #1(5.6%), Xk 25(9.6%), > KX 7T
(9.9%), X ¥ ~—(157%), W AT TA83NETHY, MHEETHLI XA, XTI
L, BEXOA VYRRV TORARBEEZTIZEUEORMAEH L EEZZ NG,

! AV RKRTT, v —v7T, RN FLOZRVLFXF—HHEEIX, TREN 174%, 134%, 1200 CThH D, —JF, TH,
N RTT, FA, T4V ECrOZRXAX—BHRIL, ThEh 90%, 71%, 60%, 60% T 5, (Energy Balances
of OECD / non-OECD Countries 2009)

o000 21

TEPCO



74V EVEEBENHFEMAEDIZDDY AT Aa RAMER T 0P =7 1)

22 BHA-IRXLVLFX—EI3—ZRMYEJER
221 ER[EXEGH

(1) M=
1936 “ELLk, 7 ¢ ETILE 1A% (National Power Corporation: NPC) 72358168 5
(xMELTITY, AT LOREFNCHELLENLREFES TG L TE T,
1980 LN D R E /S BICMLBEFEFE (Independent Power Producer: IPP) D%
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(1) BEESEEOHME

BEFEEICIET~=T7F NS+t (MERALCO) 72X 16 O KRB HF¥#H (Private
Investor-Owned Utilities: PIOU) , 4 119 /N2 ANE 0 FE HLFEMAE (EC) , B
o8 > HiRIA (Local Government Unit-Owned Utilities: LGUOU) 7% %, 2011
O FHEFHIL MERALCO T 4,847,238 #F, &[H 119 o0& HHEFEME (EC) T
8,027,939 HF Ch ~ 7=, 2010 DWW E I &EIZ 7 « V B 2L T 55266GWh TH -7z,
¥ 2-3 12, JICA EfFHAEENLHP L7 4 VEVEOREFES~ v T2 RT,
RECTRrRENTEZ) TIFREOREESM, HATranz=) 7L EC /7L, 119
HEFEAET D, 2011 AEBIETS 119 BFTD EC BNFEMEL, ZORMN L K& AR\ x4
WA, PELCOIl 72 E WL DvD EC A, ITWIFRRE(LSIND TETH D,

(2) = =3 &H=+t (MERALCO)
MERALCO Z7 4 VB VR RKORHEEF(ETHY, BHi~=727 7 F v A4 X
T U TWICHE S, TOREE N EIL 2010 FE TERIEDK 55% % TV 5D,

(3) BAHLRMEE EC
BEMEO & DA T I OFE R I RMALE FEEIC i@‘%%énfv\éﬁi, B e
5o N 72 i IXEFELT (NEA) OBEBOFT, EC ICLVEERBZ 2N T
W3, EC@@%%W1T74J£ T oK 9 ¥M£M%52m1$®EC® S D
90%IX —MEEHT, EELEZ AL 11.9%E 72> TS,
NEA (X EC ~DOHIiiEE L X ORMILROBREO@ME 2 & 417> T& o, &iETIX
TRANSCO/NGCP 725 69KV £EMOISG, EC OEFEFE, A7 Lvn R 1 HiHBODE
K, BREFEESCHEENARN Yy VBN OBNRHEOT-DDO 7 LYy MAWET
ECOEEFHEELZXELTND,
2011 4F o & FH4H1% 1,395,000,000 PHP ToH 0, NiRIZ FEDO#EY TH 5,

# 2-1 ECHIJTOEMHE

Type of Loan Actual (M PHP) No. of ECs
STCF* 464 19
average per month
Capital Projects 712 33
Working Capital 219 12
TOTAL 1,395

*Short Term Credit Finance
(4 : NEA Annual Report 2011)

EC FEEFOERFEE LY, BREMHICELDLNT, HoBEKE L T FENLE
HEfE L C&x7=, ko T, EC IZITREWRENF L2V L H S, NEA X EC &
%, i omm»r b5 mL, 6 oOT X Iy, EC OB LW ELZRL
TW5,
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£ 2-2 2011 FOREERBITL S EC OBRAITIRN

AT Aa7T EC D% Hl& (%)
A+ (outstanding) 90 UL I 58 49
A (very satisfactory) 75 ~ 89 24 20
B (satisfactory) 65 ~ 74 10 9
C (fair) 55 ~ 64 4 3
D (poor) 30 ~54 4 3
E (no improvement) 29 LT 6 5
A FEAM 13 1
&t 119 100

(Hig : NEA BB 2 2 (5 2 IR R
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ElhSEL —KERS TS,
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MERALCO TEi SN TWbHER /) T 7 =)o AP RE FIitd,
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ELECTRIC UTILITIES LOCATION
AND JURISDICTION
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07 -Batnes -Basdo
08-Cagayan L -Salana
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o1
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BEGKN
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THEE A, 2011 4E 7T H 29 HICIZFE 1MUY —27 g v, 20124 2 A 8 HITIXEH 2 A
U—27vavZ, 20124 5 A 31 HIZIEHE 3RV —27 a3 v, 20134 2 A 28 HIZIX
AR —s v a vy TR L, V=2 ay TR ERMNER TITRT,

YV V V V V

Y V V V V

B 1S RS
> AK7ua vzl FOEBORE, LWV EBOED FIZTOWTRERER &
Wk xE1T - 72,
B Fi1RNUy—rvav
> HINXETF— 20 bIEATREOMEOHY, 20 CICAARICEIT 51 2K
OB YR ONTHRE LT,
> HECHDLIER AR O D OE Y M A E I LT,
B2 H GRS
> AK7uP s Fho#EBORE, ~=a2T7LOHK, RLRICASHOHD )
[ZDOWTBRIERE & ik 21T - 72,
B F2HU—rTav
> HINEBF—2nbiE~v=a T VOB K, VAT Ao AR E T 5
IR HiE, RO T BT 7 AEEHFBEANORIZOWTRHRITZ LT,
> & EC HIxv AT Anm AR 33 D 4 FHIE ORI EE DS 7o 1 2K
DD DI #AEFEAN LT,
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> B EBET AL ERKEO e RO EF, v =2 T VOE K
HEORRE R DN AHIBIRE~DA BT 4 TIZOWTHEMNE LT,
> & EC » 5% SynerGEE % Fl W\ 7= I E R M D = A HIk o & F 6 2 $3 4 L 7=,
B3GR
> A7uvvzl ho#EEHORE, v=2T7AVORK, LT AS%OED )
(ZDOWTBIRIERE & ek 21T - 72,
> = a T LONFICOWTHETEE LT,
> AMDT Aoy hFuv=” FNOWREIT-T-,
>  23kV FEY A N OfEREIT o T,
B FA4RET—TvavS
> RECIKL~=aT VOB EIT-T-,
> AMDT XA uy by hOREEITH-T-,
> 23kVHAEY A bV Iab—va UEROWMEEITo T,
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524 YIFrOTF7DEARBLHERE

(1) Y2,z 7DEAEKE

% EC TIEV AT LA X0EMF MO, Z/ENTH Y 7 b =7 PowerSolve 35 L O
SynerGEE ZffH L CWiz, iy 7 b =27 b u 2ADHENAETH D, LLAEND,
PoweSolve TIFKIEMO m AFHBE M RICB N T ARAEGTEZR R T RVEHKNND 5.,
—7J7, SYnerGEE I~ v BV /7HEAALTEY, mARAEFHIT L ANKRTTH I & TH
GIHBET LN TE D, £, MREONRE v ZEBHIREZ~ v V0 ZTHEREIC LY
BEICHERTE D, 2O, 7Y a VRO AL v F U 7HEBICEY VAT Lm 2R
BNETR D XD IR ZERATRETH Y, v AENTICIZIER I CH Y 7 b7 =T T
HD, WERFORE, SynerGEE OENIENFE® Hiv/-7-%, SynerGEE Electric Load
Flow Core (SYNE)}& O'F 7' ar V7 ChsbH Middlelink Electric (ML-E)%3E A L7, % EC
WZRT2Y 7 P27 BENRGIZITRIZRTEY TH D,

# 51 & EC~DYI7 77 AEE

(F A 2%
SynerGEE
Electric Load Middlelink
EC Flow Core | Electric (ML-E) Remark (The past use record)
(SYNE)

ISRECO | 1 1 New installation
PELCO Il 1 1 Used old version
FLECO 1 1 Used old version
CASURECO Il 1 1 Under training
CASURECO IV 1 1 New installation
SORECO | 1 1 New installation
LEYECO Il 1 1 New installation
NEA 1 1 Used old version

2) V2 bz 7DHEERE
% EC It LT TFRICARTHHEZ ML, HEORKR, % EC OHiE LIy —7~
g v 7T SYynerGEE Vv AT A n ARG KB IRENH KD LU ~FE L7,
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#* 5-2 SynerGEE WM& E&E

(N
Number of Number of
EC attendance of attendance of Total
basic trainig advance trainig
ISRECO | 11 11 22
PELCO II 11 11 22
FLECO 13 12 25
CASURECO Il 10 9 19
CASURECO IV 6 5 11
SORECO | 10 11 21
LEYECO llI 5 8 13
Total 66 67 133

B) VIFz7Z#RAVWEEREERMOETIIERKR

7u v/ FEMANITS EC HIZET ML EN TR Do B ERK DT T LALIR I
(2012 = 7 ARBIE) Z FTRIZFRT, ETMELEITRERKOT —F2 &2 AL, T—X
NR—2AZWHEL, VIalb—aryZ7Ho22LOHRIRBICT LI EEZERT D,

® 5-3 BEERMDET VLRI

(T4 =5 %)
Number of medium | Number of medium
voltage feeder which | voltage feeder which Total Number of
EC has been completed to| has been completed to .
. medium voltage feeder|
model except for low | model include low
voltage system voltage system
ISRECO | 1 1 16
PELCO Il 1 1 22
FLECO 8 0 8
CASURECO Il 0 0 11
CASURECO IV 0 0 4
SORECO | 0 0 5
LEYECO Il 0 0 4
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525 I=aTFILDERL
VAT AR AEE Y =2 T (VAT Am ARG T, BB E O 70 0k EHE
. B EEEZET) ORRIZLULTO®Y TH D,

# 54 VATALARAER==2TVOER

Contents

1 Introduction

1.1 Purpose of This Manual

1.2 Types of Distribution Technical Losses and Their Countermeasures
1.2.1 General
1.2.2 Countermeasures
1.2.3 Concept of Seeking an Appropriate Technical Loss Reduction
1.2.4 Example of Loss Occurrence of Conductors

1.3 Planning Procedures of Technical Loss Reduction
1.3.1 Medium Voltage (MV) Loss Reduction
1.3.2 Low Voltage (LV) Loss Reduction

1.4 Appropriate Methods for Manual Distribution
1.4.1 Method for Maximum Utilization of the Technical Loss Reduction

Manual

1.4.2 Renewal of the Technical Loss Reduction Manual
1.4.3 Award of Good Practices for System Loss Reduction

2 Economical Evaluation for Technical Loss Reduction

2.1 Introduction

2.2 Methodology of Calculating Cost Savings from Loss Reduction
2.2.1 Outline
2.2.2 Process of Estimating Cost Saving

2.3 Countermeasure Cost

2.4 Benefits / Costs Analysis
2.4.1 Net Present Value (NPV)
2.4.2 Internal Rate of Return (IRR)
2.4.3 Practical Method to Estimate Total Cost Savings

3 Methodology of O&M for Data Arrangement of Loss Analysis
3.1 Network Data
3.2 Load Data

4  Identifying Countermeasures against Technical Losses for Low Voltage system
4.1 Calculation Methodology of the Operating Status of the Low Voltage System
4.1.1 Methodology based on the DSL data
4.1.2 Methodology of Confirming Operating Status of the Low Woltage
System by Using SynerGEE
4.2 Countermeasure Options to Prevent Technical Losses Caused in the Low
Voltage System
4.2.1 Line Thickening
4.2.2 Capacity Changing ( Small - Big)
4.2.3 Capacity Changing ( Big > Small )
4.2.4 Load Dividing
4.2.5 Load Centering
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4.3 General Commentary for Taking Countermeasures against Technical Loss
Reduction

4.3.1 Concept of the Low Voltage Technical Loss Reduction

4.3.2 Proper Installation of Pole Transformers

4.3.3 Proper Installation of Low Voltage Wire

4.3.4 Transformer Load Management

4.4 Recommended Size of the Transformer and the Electric Wire

4.4.1 ldentifying the Proper Consumption in Low Voltage System

4.4.2 Permissible Overload of Transformer

4.4.3 Recommended Transformer Capacity

4.4.4 Low Voltage Wire Selection Method

4.5 Installation of Amorphous Transformer

4.5.1 Effects for Introducing Amorphous Transformers

4.5.2 Cost Evaluation of Amorphous Transformers

4.5.3 Cost Evaluation of Amorphous Transformer Using TOC Simulation

4.5.4 Measurement and Testing for Amorphous Transformer

5 ldentifying Countermeasures against Technical Losses for Medium Voltage
System
5.1 Calculation Methodology of the Operating Status of the Medium Voltage
System
5.1.1 Upstream Approach Method
5.1.2 Downstream Approach Method
5.2 Options of Countermeasures against Technical Losses Caused in the Medium
Voltage System
5.2.1 Line Thickening
5.2.2 Parallel Circuit
5.2.3 Upgrading Voltage
5.2.4 Capacitor Placement/Replacement
5.2.5 Load Balancing
5.2.6 Switching Optimization
5.2.7 Phase Increasing
5.3 Criteria for Taking Countermeasures against Technical Loss Reduction in
Medium Voltage System
5.3.1 Conditions of Study
5.3.2 Criteria of Line Thickening and Parallel Circuit
5.3.3 Criteria of Phase Increasing
5.3.4 Criteria of Capacitor Placement/Replacement
5.3.5 Criteria of Switching Optimization
5.4 Appropriate Capacities of Conductor Sizes
5.5 Appropriate Voltage for Installation of the New Transformer of the
Distribution Substation
6 New Installation of Distribution Substation and Upgrading MV Network

6.1 MV network Expansion Measures

6.1.1 Outline

6.1.2 New Installation of Distribution Substation

6.1.3 Upgrading MV Network

6.1.4 Standard System Voltage for MV Network

6.2 General Commentary for New Installation of Distribution Substation

6.3 General Commentary for Upgrading MV Network

6.3.1 Distribution Substation
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6.3.2 Temporary Ways for Upgrading Business
6.3.3 All-new Equipments Installation
6.3.4 Utilizing the Existing Poles
6.3.5 Re-connection of Distribution Transformers
6.3.6 Other Issues
6.4 General Commentary for Upgrading MV Network
6.4.1 Evaluation Stage
6.4.2 Decision making by Management
6.4.3 Stage |
6.4.4 Stage Il
6.4.5 Final Stage

7 Using SynerGEE

7.1 Confirming the Operating Status of the Distribution System
7.1.1 Implementation of Load Flow by SynerGEE
7.1.2 Confirmation of Operating Status of Distribution Transformer
7.1.3 Confirmation of the Operating Status of a Low Voltage Line

7.2 Procedure of Load Allocation

7.3 Power Flow Analysis

7.4 Method of Capacitor Placement using SynerGEE

7.5 Method of Switching Optimization Using SynerGEE

7.6 Load Balancing Improvement Using SynerGEE

7.7 Phase Balancing Improvement Using SynerGEE

8 Non-Technical Loss Reduction Activities

8.1 Method of Non-Technical Loss Reduction

8.2 Good Practices for System Loss Reduction
8.2.1 Sorsogon | Electric Cooperative Inc. (SORECO I)
8.2.2 Pampanga Il Electric Cooperative Inc. (PELCO II)
8.2.3 Camarines Sur IV Electric Cooperative Inc. (CASURECO 1V)
8.2.4 Cebu | Electric Cooperative Inc. (CEBECO | )
8.2.5 Bohol I Electric Cooperative Inc. (BOHECO | )
8.2.6 Isabela I Electric Cooperative Inc. (ISELCO 1)
8.2.7 First Laguna Electric Cooperative Inc. (FLECO)

8.3 Good Practices Sheet for System Loss Reduction Method of Non-Technical

Loss Reduction

AT L AR = 2 T VTR E e AR OMY X Z v TR EE 2 HEICE/RTE 5 X
2T, BER ZEBOSRON RO FINE, 77 =hn ZEBARO 7 747 U7 250\
ALzbhr LT <IB/RLIEZLDOTHD,

(1) T =H)LARERE*EORFKEM

T =hnrn AR R FEIFZZBICELD T, Yalb—va VRN LESICe AK
W R Z RO THERENFRA =2 — & - MAEFTRER FIEDA RO LD, 22T, ffigic
2 AR E Z RO D FEEZREL, FlEEs~==2 7 Wik Lz, BEERMICIIE— 7K
I kW B 22 Lo a2 IR EHFEEL, ¥ Ia2b—3 a3 v THELA 2 R
5 (kW) 2352 & CTr 2 EBMMEEZFET 5, £72, NPV, IRR EOIEFH HFIEIZD
WTH PR TEB L=,
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2) T—2DEBEO-HDMBFEEFX

VAT AR AL, RFRETNVICKHEEREANTLHETCREINDS, 0T —%TK
W d, 20D, VAT A ADHREEZELIAITI ZOIICIE, BHETLE ANE#RZ
HONCEHT O 0EN DL, BT, TAENOTF — X BHICHET IMEL RS,

Input System Model Output

System Data

Feeder Current Network Data
System Loss
Load Data DT,MV,LV,SD

Energy Consumption

K 5-1 VAT ALAuARFHE 7R —

> Xy hNI—TFT—H

REETIL, BER - BRREDORX Yy NI =T —HTHEKREND, Fy hT—7
T—H2E, FElERE, WE T EECRMEENREAETH, 0D, EMEENIKEAE
L7o#B R, MUNCHEH 2 KT 2080 H 5, SynerGEE |% Mapping #rex A7 5 2
ED, THENRICEDLEEEERNRS THDH, £z, KRR TH 5 Middlelink %
i Z LIk, HoRREMOBM - ZEEZEHICRMET VITKIRT 52 &3 T
X5, oT, AMEEZHERA LRy PV =2 F— X OMFERFIEZRE L,

> RT—F - AfiT —H

o AT —X

RET — 2%, SEEMROBEWR, BE, NWFEETHDLH, hHT—XIX, £ EC LD
EEREITICBWTHHEZZE L TS, VAT LA ZADHBIILERI N, 7 14X
W2 T Excel R— A CTEHTHLEMEIZOWTRE L,

o AT —X

AT —21E, FEZOMBENEOT -4 Thb, ZHhIZHOVWTIL, BEXE&HE
BRI END, WMYNCERALREEZEL WD, 2 b7 —4 1 Middlelink (2 X
WRBICVAT 2 2A0HBIHEHTES, TOFEIZHOWTREL -,

B) BEERMOTI_HILOREREAEDIESE

(a) BEERFEOBMRNOHEFLE

VAT A ADERIRR R AR T DL, AR OB 2 E U E T D L ER
b, ZTITIE, RERMEMERT DL Eam X OMRER OB K2 e 2 FiEico
WTHE LTz, DK, PowerSolve 7 —# #F|H 3 5 Jiik &, SynerGEE I &k % Fikizo
WTCRIH L7z, F7o, BESICEAL TE, HBonBERNOBE®RN L, BERIEESR
UANEERT DHEIZOWTHIRE LT,
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(b) BEZRKDT 7 =l o REHAEA =2 —
KIEZRFGOT 7 =hlo ZEEEA=2—E LT, LUFOSHEHAZEELE, LT
KRA =2 —l2ONT, NE, HRERMEBLIOHERIZHONTRERE L=,

> ARJERR O K#RAL
v REMRE B A X OERRIC
vV EBERERR S LT A
v REROBREFRIK TIC LD 2 R BEE
> EEGARBEE NIREOREE
ﬁFﬁ%Lﬁﬁ%@%E%K%E
R A E AR LT
EIEwmARBE ORI LD 7 2 BMER
> ESRAEAEE KRB /IERE
EBIEdzE FTMNARBEOEEIRICEE
ﬁf@%ﬁ“’ﬂbf%%
MAMBEORK TIZL Y 7 A MK

E

M

> ﬁ%%
il E s askEm L, Az o E
BB B AR R X OMEERRIZ % L Cil H
EIEZRAME, KERBEHRIETIC LD v 203K
> ﬁ um

AN S N N N NI NI \N-\\ <
R
T

%ﬁtf&

2 2 B O DI R

v %%@ﬁEﬁKﬂbfﬁ%

vV REROBEEROKTIC LD o 2 MK
Flo, BXHRA =2 —IZOWTEENREFEZRL, SRR A =2 —ONEMERIZEHL T
HELH L7,

(c) AREFRME D 7 R AKI % H o] Wy B v

RIEBLEE R I E AR ORBICMET S22 00, ZRICHADENIIREINT
DOEAIRBENHREERBLTWDLZ D, EHELTOMELEVENZ D, 2D
W, ZorAMEEbEE - FIERTLVDREOE VLD LMESIT LD,

RIE R O 1 AR EAR B OIRPLIE & FE EAESRO8KE, HERH L, LTFICERLL O
0 2 KT D 72 O M R REZ G LT,

> HEEREHFORBEIC L DIEERDHH

KIEBRO 7 A i1&r#ﬁ%@%@@*ﬁ#£ﬁ\f‘?§)575§, 2w Ok EFRE & Hbod T
AL IE RS, REMBOEWIZE D KRB R TEERO R SITHELS B%RT
HINHTH D,

oy, i) T oFE Ex%

BoLE, FEZOHFHAEMZE bR, ZBESR
EET LB S L < IXBERR %F § OO PR &

#z%kﬁé
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T4 U ENCBWT, ZTOXIBRHEEEESRTXICLIBEERAMNSE E~ =T )V
LT LT,

K 5-2 #EEERIHFRICIDAHDE

> [REBROBEE

RER DO 7 AT ERO 2 Tl LORMBEGUICHAI L, DROBEEEICITAESL S0
WV, ZOROHGT Y T OBFBHEEESCAMOBEEREL, MEEAEIKRITLHZ L
TrAKKZX D ZENTE D, LrL, EBIX, KERORFEERITAE 2 2 (K
IV LABEBEETOMENOBOT EREINDI D THDL, ZDDT7 4V
CBWT, BEBRTZHEECEEIN TV DINEHRAL, TONEE2~=a2 T /LITH
# L7,

> HREEEHORE - BU&

RIEFRORBEMNEIIATHEH TR BY THLN, BEHZOLOO R X ($1 - #i
) ZHIBT 272012, BEMBLIUCBAMNOLRERZRFEL, BWEICEENLE LR
5o BEMTEEREBERMO T TIIRS EEL A —FTHY, I OHUFHWT TR
B O FHNERICRE S ZET D, COLDEEPOWIEIZEN T2 LN EHE
Th D,

BOREELZRET DI o TR, WHICEARDEMREEZZE LR L, E&iFb
T& W HE 2 fERR L7z,

(d) BEBREKE - ERIVAADER

FEEEERIIZOMB T 2AMICES LEFEEZRETHINETHDL, LoLRRL, E
BRIZETOEERDOEQMEZFE T2 2 LITHENTRL, AMERBEOT—2BI OV
REREZMNTHRETLHZLENTED, 74V EVICBWTZORELZED L HITT DM
ZWHEL, ~=a T EE L,

Tz, 74V OAMERD DHE LT, EBEICRKAM THEH S 2 OXERMTH
LD, AEEBRORFHICERT L7010, ZEHRORE LFOREMEEE LA
NG, AR CHEERELREZ TR TOINETH DL, BAMBEIEESRFmE K& < HE
N DI, WHERBAMBRELZRET DI ENRUERD, AFETIE, 74V LT
X EDOREOBAMBELENTFRINDIDERELLRNS, ~v=a2 T VERELL, BITO
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IEEE OEEAZ5#% BT 2L L Lz, £72, BAMEEREZY A XT v 7T 580
ZzhHEwRL, w4 AREDEZ Fr~=a T VIR LT,

() TENT 7 AEEBRORE

AR, BINFRIC L O EEEROGOMEHICTEL T 7 228N T 52 & T, EEsme
ZADEAMEE KIBICHIH CE D2 Lilhholz, 740 VB TRHBEICA Y FROT £ L
77 AEFEwmEHBAL, £O NI T ANLEBEINICH L TREELSH D XL 570, EFEIE
74 Y EEESRA— IO Philec (2L #iE XL, MERALCO 2BERR D> U =2 gL D
EIEBRMNO T ETNT 7 AEFEa~ERBFEZED TV D,

KA TIL, Philec XEAEHZEBEBOTENL 77 AV RV ZFHALTWALAZ L HEEL,
EC ~DOT7 ENT 7 ZAHAEZRFTTRE, V= vay 7 ICCREHRO LT —2 9
VG LT,

ZORER, Z< D EC "o T ENAN T 7 AEEGMERHA LI EDRKENH Y, ISELCOL,
PELCO2, FELCO iZB W T, "M my hFmry =7 N&FEHE LT,

Vo2 T IVORNFIZONT, BAKIZVY a 8L ETENLT 7 ABROLOELERFITITA
TF AR DENIENLOD, TELT 7 AEREDOIRETERNII R T T — % %28
T HILT, ECIZHLTTENT 7 AREROMMM 2K LT 5,

[ 25kVA (Load 50%) ]

ONo-Load Loss
150 O Load Loss
100 r
50
#8](21L) 0
SIT AMT

X 5-3 TEANT 7 AEESFLEZDOu REBHHE

=T O TR, EBICAfay v s NTHEALZE AMDT O HEKREIC &
LN ERRAEIC bz, EEOBRERRY HFkoe— NI —7%Ki2, ZOMKE X O
e (v x&) 2T, AMDT O EIE A2 R LT-,

4) HERLOTY_HANLORBEAKRDIEARE

— I, WEOHENHHBEEL LI KREL b L, 132kV IZXHEE LY, 23kV X
3BkV ZiMH LN, aANOHWGIVEAY Yy hOFTRKREL 720, RN RELER
MAEMECEDIHAND D, 20D, 23kV X 35kV ~DHIE L&D, HIE(13.2kV)H%
D m ZAHIET R AR LT,

HEX TPERFEOBBRNOFFEFTE] THERKEOT 7 =70 v Z R E A
=a—] o2 KECROH ML) TERPA X0H%Z) &L, FHEHNThr) R
TUVWAHRE LT,
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(5) EEFMOHE - PEROAE

BEATHRIC L D PIEMR ORI N, O E RO FEIT R 2 AMERIZ & 0 A%
BRERO—D2ThDH, —J, BEIHXSHERAIEZTZRREN - THAEEST L7 1
VxZ FTHY, HELBHAROOND, ZITHE, Tk T s o EA]
HHB OO D FIECHRFHEEE L £ L D7,

6.1 ClIm AR HROMMmAE £ &0, BEFHXEPERAEOBMELFHII L2, 6.2
TIX EC COEEFBRGTEEZ 7y —AAXT 0 L LTRY LT 5, FERFECIXTEER
2 WP EOHFERKON ST CHRMEEDLE L 7D 28, LEHTME, HIERM O BERTFE
HAEXhEnHEm| Lo,

6) /YT =ALORERE
NEA OF —# T 2010 EOFEI AT LU RET V= HABRRE ) VT 7 =H A1 RTSH
g, ENENDONT AV —DECIZHITHLLUTDLEEY, ECOMKRIHEMNAH 5,
Stepl : 0 AEHAEN TVWD ECIEIn R EODIBEOEAENKEL, /T =0
o ZDHRICES LTV 5D,
Step2 : /T 7 = m ZFHW% TN EHIEAE L 2D, koxERELTT 2
ZHANBRAEFOTOOlKEED D,

%
30

1) Reduce Non-Tech
P T

B

;5 (S MM . 2)ReduceTech B Non-Tech Loss
O Tech Loss

10 - -

ST 19 | 9 |

o 1 1 1

21% & above 15%-20% 10%-14% 5”‘9'3' D‘igit

SL Categories

K 5-4 Fo7=AnvuR& ) r77=)raR

AT 27 FORE EC DTV AT A R 10-14%ICK S SN B0, TV =H)
QAL )T I IINVHEORKEHED TWND I ERbND,

BMiZET —2 13— v a v 7ICTHRHBTEC ~FATCTHEL TWD B AWK ERKE
LTHHo TS, £< ® EC IFBEICEMIEE OFRIEFAILITETEY, £TD EC M
BOXEELZLTWS, BIEMIC v F 7 =hro AR HE L LTUTOMEREE SN,
NEA LW H LT, ~=2T7 VEERLE,
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DECEMICE S 5 x5
> EHNKHIC K DR S (Periodic Clearing of Line)

2)5ARICBE 3 5 k5K
> BEIE%R B L OAEZRGARMEZE (Pull-out of Service Drop Wire)

A —ZITT D%
> Eltds 2 IRA—X OEHM (Pole Metering)
> A—%27 F X% —{k (Clustering meters)
> A=K KRy 7 AOE L s (Meter Box Installation and Seal)
> RRAELI A — X O (Defective/ln-accurate meters)
> A—XHAHEY =F —DFTIE (Correction of Meter Reading Error)
F, B XEF—L23MMEOEFL LT, 74V ELVICHLRAROND AT LADOBENKE
HHTNWDETTINVNDATAIBITHAEED AMEE RO Z T — 27 2 a v 7 THEMN LI,

201242 H 7 HICBBE S N8 2 B ICCITBWT, ~=a2 T ILOERICENTIE, /v
T =hra AHFEOHEBIXTZ7 o VMR FLERSTTTDBHIETEEL, NAE
ks ni,

B, HFEHAEENTL22OORREL TO@BYER L, F2ET—27 23 v 7ICTH
EC LV AKXz W7o BRI O L FH ORI 21T o 72,
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Good Practices for System Lozs Reducton

Mo, FLECC-1{Sample’
EC Hame FLEGO
Froject Mame dze of Electronic Kilo-‘Watt Hour Meter

Switch from electromechanical to electronic kwhr meters

Outli f Proiect Advantages:
utiing ot Frojec Higher regiztration accuracy compared to electromechanical ezpecially at
light load
Picture
Project Piriod From fpril, 2009 to Octorber 2009
Meter lozs

Electronic meter : 01971 watts
Electro-mechanical : 0.7980 watts

Estimate Loss Reduction Mumber of change meter : 100

Loss reduction = §0.7989-0.1971%100%24%365 = 527 k'Wh / vear

Feal Loss Reduction Real logs reduction by measuring k'Wh : 05 Wh /one meter # hour

{if data has! Loss reduction = 0L5#100%24%366 = 438 KWh / year

Cogt of electronic meter : 500 php
Totalelectronic meter cost : BO0*100 = 50,000 php

Labor cost = 10,000php
Transpartation fee@% of total equipment costd = 1,000 php
Mizcellaneous cost®% of total equipment cost) = 2500 php

Project Cost

Totalcost = 63,500 php

Equipment Lifetime : 30 vears
Benefit Gross benefit : 438 kb # 30 vears *# 10 php Skewh = 131,400 php

Met benefit = 131,400 php - 63.500 php = 67,900 php

IRR 5.5%

Femark,
Gf it has)

X 5-5 HFEHLEOKR
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526 FZEILIFZFAEERZFRAV=RA/fOvyrTRDH
K727 FONERTEC D56, ISELCO I, PELCO Il 2T FELCO IZ TLLF @ AMDT
AWM ey N Yl NEERML,

1) 4oy rFpdzy FERORE

%5 WHLH R AR IZ ISELCO I, PELCO Il XN FELCO i L, AT XAy b7 nm
v NEBTHEELL,

T4V ECTIEHRE THEEEROAMEBENMEN ENHHAL, TELT 7 AL Fa% B
U arEER (LT, SiFe) OEMBURICHDOE CEHEAT LI Z ENEMTH D L
Wb, Zo7=H, AMDT EAICHEWHEHIKEZ RL, ZEMORBREEZ B TH- T
V% PamgPanga @ EC (PELCO 1) ke L72fER, RAXA by b e Y2 Mk LT
oo hasHdonsotbhhot, £, AEOEERABREELZFAL VD
ISELCO I, M TNFELCO ~[Al/X4 by b7 a v/ FERREL, AEEZ&ET,

2B, AMDT O7 L7 7 AZMIFIHALEBN RO =27 by 7%2EY, FT7 T
Ty AEMERWTET BNV T 7 AEERIL, EEROBROEEGRA— I PEELTWND,
AL ZR > TVWDHVEBRBLIOCHENERE»S S, A7 Yol h~OEETY (1)
TEY, oMoy b 7avy=7 MLy, BABEGORBHZTE—LT5Z L &5
77

2) "4y +rFASY FOEDHE
(a) RBFE
BARR 720 5 & LT, KT — 2 ORFEHRRTIE, ERROT7 4 —FEE LKL
TEEHREBFRIC L 20 2HEEN /NS NWZ EnG, WOMITFHEDO A =22 X5 ENTHEL
W ENH T, ZOYD, BEGOHEKERRT L2 LT, BIERIURIC L 2R %5
Ll L, 2B, ERHMEABRTIEIVIa L —va a7, BRERBRIELE,
mk, MESNAIEERORBRGIEITIKRDOLEEBD,

> M g R

> G RER
NAmy hFryzs e LT, ZoRBRERELERRI® CHIKETH5Z2 LT, 7TEALT 7
ABEERBEANREZHR T 2L LT 5,
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45 o7 BB

MAMEBEROMET, EEOFEIEE T, —RIEIEKZBE S &M
WZERE JE B BT D IERE O ERK ZIREEEZ N 2 72 & & OE % H
EL, TNNEERERICHTL2EHDE (%) TET,

EAMBEOWEIX, ERROLECEITLIHELEZMELY v F (W) T

o (1) s
o/l — M @ D R
‘O )

@ BTG

KA B —F v R BR

AR O RE I, Ea@ﬂlmf1,4&E AL, ERE
WEZ BT 2 BRI OEEE2 — RISz, ZREIEICER
_Wéﬁégﬁaméibéﬁt%é®ﬁ%%ﬁEL,_M%EE%
MEE75COMIELY v b (W) TXT, 75 CICHIET HEHHERKX
X, w2k s

Pm—Iﬁ%%—jiﬁ—J+(Pt—Iﬁ%ﬂ(zﬁéiiq
2354+t 310

P s : 7T 5CICHIEL-ARE (W)

P, ctCleRBT2AME (W)

t P EMELE EEX0EBEE (C)

I P ERHELEEEO—KER (A)

R, D RMANCHRE LT t CloB T 2 EBOEPT (Q)

T — IR Z A
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(b) AMDT ZEJEZHR DL
BATHTENT 7 AEEROEEB X OHEEKIX NEA X EC &L, Ttk
DIZIRE LT,

Phase:

Cooling System:
Frequency:
Primary Side:

Primary Voltage:
Secondary Side:

Secondary Voltage:
HV Winding BIL:
LV Winding BIL:
Primary Taps, KV:

Single

Oil Immersed (OA)

60Hz

Double primary bushing with bushing connector
that can accommodate up to No.1/0 size of wire
13200/7620 Volts

Triple secondary bushing with bushing connector
that can accommodate up to No.4/0 size of wire
240/120 Volts

95/95

30/30

2.5%, 2A2B

% Impedance @85 deg C: 1.75 - 2.25%

# 5-5 AMDT D& A fH#k

(EE-9)
Ratings 10KVA 15KVA 25KVA 37.5KVA 50KVA
Units to b(elgécl)_cgg(?)per rating 2 units 2 units 2 units 2 units 1 units
Units to b(epgr&c:geﬁ)per rating 2 units 2 units 2 units 2 units 1 units
Units to be(ErLoI;:ggj per rating 2 units 2 units 2 units 2 units 1 units

(c) AMDT & SiFe BEZ D 2 X b LB

AALFER, 74 VB DOEERA—TTH5 Philec 4ENEALL 72, AMDT @ = 7 #4501
HROHNHTHD, ZRENOMKILFFHIAALPE L(FOB)TER 3-6 D LB, WiFOD
SiFe vV a v EEa ki LT, 10%REFEMTH-7=, (F3—-6FH)

ZhBHo AMDT 1%, 2012 4 11 HIZ 3EC & JICA ~=F N L2 EITV, ThEN 3
EC ~#IA 7z, EC TiX, AMDT ®ou A KW RZMWIEL, HOLMLLDORD LT

TNT 4= FIZWY AT ST,

TEPCO
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#& 5-6 Unit Price of both AMDT and SiFe DT

Capacity 10 KVA 15 KVA 25 KVA 37.5 KVA 50 KVA
Unit Price of AMDT

[PHP/Unit] 56,196 60,118 86,442 108,635 122, 366
Unit Price of SiFe

DT[PHP/Unit] 48,716 59,999 77,741 94,828 110,796
Price Deference 115% 100% 111% 115% 110%

(3) ANMDT B A%hR D& EE

(a) EEHFEEABRER

3EC TITE A S N7z AMDT & BEFE SiFe D EN TN DY A R Txh L CHKRER 2 Eh L,
ZTNENOEEZRBIZOVTEHRERTOME - i AL E2IT-o72,

ZORER, BIERBEAERTITHN 2E O a ZHIJENAERTE T,
£ 5-7 EEZH0 RABEAERBRERBEC)
FLECO
Amoulphous Conventional SiFe Total
Core Copper Total Core Copper Total reduction
[KVA) loss[W] loss[W] | Loss[W] | loss[W] | loss[W] | Loss[W] (W] [%]
10 10 126 136 37 135 172 A 36 —21%
15 20 103 123 30 134 164 A 41 —25%
25 20 207 227 80 227 307 A 30 —26%
37.5 30 285 315 100 314 414 A 99 —24%
50 50 426 476 130 468 598 A 122 —20%
1, 277 1, 655 A 378 -23%
ISELCO_1
Amoulphous Conventional SiFe Total
[KVA] Core Copper Total Core Copper Total reduction
loss[W] loss[W] | Loss[W] | loss[W] | loss[W] | Loss[W] (Wl [%]
10 12 174 186 45 180 225 A 39 —17%
15 15.5 205.5 221 58 215 273 A 52 —-19%
25 20.5 311.5 332 82 295 377 A 15 -12%
37.5 28 412 440 110 400 510 A 70 -14%
50 43 543 586 140 490 630 A 44 —7%
1, 765 2,015 A 250 —-12%
PELCO_2
Amoulphous Conventional SiFe Total
[KVA] Core Copper Total Core Copper Total reduction
loss[W] loss[W] | Loss[W] | loss[W] | loss[W] | Loss[W] (W1 [%]
10 10 145 155 37 150 187 A 32 —17%
15 14 167 181 40 174 214 A 33 —15%
25 19 255 274 71 263 334 A 60 -18%
37.5 29 339 368 93 353 446 A 78 -17%
50 47 445 492 126 444 570 A 78 —14%
1,470 1, 751 A 281 —16%
(b) FEREBEHRLTOBREBII=zL—V a3y

N4y h7Fry=2 b 3EC TliE, boLbEHEALSTL, IROFGVET VT 4 —
FaUTOEBYVREL, 27TH (9 BX3EC) T RXTEZWMVMITHET LTWD,
Bt TH e & CRIBE AT E)N > T,

v PELCO2 : Feeder No. 2, N0.2 SS (9 units)

v' FLECO : Feeder No. 2 (4 units), Feeder No.4 — Kalayaan Lumban_SS (5 units)

v ISELCOL1 : Feeder 1_Bliss/Villador, Mercedes SS (9 units)

TEPCO



74 ) EVEENERBENEOD L ATLORERTOS Y +

BLE 7 A —FICHBEEL OEERPHEEINTNDEED, TTIVT 4 — X A
THOIFMEREDOHENLEHE LY, 20, K56 DEBYAERHREEROT—FK
N—TEETNEL, ENENLD AMDT OREZBEfF O SiFe Bt L b A T o7, 72
B, AR E LT, #EEEME 30 M, T4 AI T ML — % 10%, EC BNixES
NHHENT HEIE R A 52V kWh & LCHELTWD,

EFILF—ZADHNE

EEBTEFEAMOMNICH LT, BAMLEZBASLCEN LEEAIC, REL2 M LI
ZEATD, 2O, ZIZTIEHBAMD 10kVA BERZBEET LB, CPORBEOEE
WAL ENTH D0 EMRGEL T2,

WAEMEEE 10kVA Oov— R Z—7 EHEIZK 5-6 DLV THY, ZOEELRZHER
THHRHEITY, £, 20— KR —7ICBVWTKEEROR AT =2, ¥ETSH
BRiE - SR AR D E, £E58DLEEBV THD,

KW
16 - Model Load Curve_DT

14 r
12 ¢

10 -7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
AM PM

5-6 10kVA BEAMEEROR—RFNI—T
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x 5-8 FEBOEH - B DL

10kVA DT 15kVA DT 25kVA DT 3/.9kVA DT S0kVA DT
SiFe AMDT SiFe AMDT SiFe AMDT SiFe AMDT SiFe AMDT
CORE LOSS[W] 45 12 58 15 82 20 110 29 140 43
COPPER LOSS[W] 180 173 215 206 295 311 400 416 490 544
TIME DEMAND | LOSSES | LOSSES | LOSSES | LOSSES | LOSSES | LOSSES | LOSSES | LOSSES | LOSSES | LOSSES
(kVA) (Wh) (Wh) (Wh) (Wh) (Wh) (Wh) (Wh) (Wh) (Wh) (Wh)
1:00 10.54 245.0 204.1 164.2 116.3 134.4 75.6 141.6 61.4 161.8 66.8
2:00 10.08§ 221.8 187.6 155.1 107.6 129.9 70.9 138.9 58.5 159.9 64.8
3:00 9.70] 214.4 174.6 147.9 100.7 126.4 67.2 136.8 56.3 158.4 63.1
4:.00 8.95 189.2 150.4 134.6 87.9 119.8 60.2 132.8 52.2 155.7 60.1
5:00 8.99 190.3 151.5 135.2 88.5 120.1 60.5 133.0 52.4 155.8 60.2
6:00 8.34 170.3 132.2 124.5 78.3 114.9 55.0 129.8 49.1 153.6 57.8
7:00 7.46 1451 107.9 111.2 65.5 108.3 48.0 125.8 45.0 150.9 54.8
8:00 8.19 165.8 127.8 1221 76.0 113.7 53.7 1291 484 153.2 57.3
9:00 8.71 181.6 143.0 130.5 84.0 117.8 58.1 131.6 50.9 154.9 59.2
10:00 9.54 208.7 169.1 144.9 97.8 124.9 65.6 135.9 55.4 157.8 62.4
11:00 9.06) 192.9 153.9 136.5 89.8 120.8 61.2 133.4 52.8 156.1 60.5
12:00 7.98| 159.5 121.8 118.8 72.8 112.0 52.0 128.1 47.3 152.5 56.5
13:00 10.79] 254.4 213.2 169.2 121.1 136.9 78.2 143.1 62.9 162.8 68.0
14.00 9.51 207.8 168.3 1444 97.4 124.7 65.3 135.7 55.3 157.7 62.3
15:00 7.02 133.8 97.0 105.1 59.7 105.3 44.9 124.0 43.1 149.7 53.4
16:00 8.70) 181.1 142.6 130.3 83.8 117.7 58.0 1315 50.9 154.8 59.1
17.00 I1.96I 302.7 259.6 194.8 145.7 149.6 91.6 150.7 70.8 168.1 73.8
18:00 12.01' 304.5 261.3 195.7 146.6 150.0 92.1 151.0 7141 168.3 74.0
19:00 13.66] 381.1 335.1 236.4 185.6 170.1 113.2 163.1 83.7 176.6 83.3
20:00 13.77 386.5 340.4 239.3 188.4 171.6 114.7 164.0 84.6 177.2 83.9
21:00 14.72 435.0 387.1 265.0 213.0 184.3 128.2 171.6 92.6 182.5 89.8
22:00 12.80) 340.0 295.6 214.6 164.7 1594 101.9 156.6 77.0 1721 78.3
23:00 12.24 314.8 271.3 201.2 151.8 152.7 94.9 152.6 72.8 169.4 75.3
0:00 10.88 258.1 216.7 1711 123.0 137.9 79.3 143.7 63.5 163.2 68.4
Average Load
DAILY ENERGY LOS 5.79 4.81 3.89 2.75 3.20 1.79 3.38 1.46 3.87 1.59
MONTHLY LOSSES 173.72 144.37 116.78 82.38 96.10 53.71 101.53 43.75 116.19 47.79
ANNUAL LOSS [kWh 2,085 1,732 1,401 989 1,153 644 1,218 525 1,394 574
ENERGY LOSS
[peso/year] 10,423) 8,662 7,007 4,943 5,766 3,222 6,092 2,625 6,971 2,868
Energy
loss in 30 yrs 98,258] 81,655| 66,053| 46,595 54,354 30,378| 57,428 24,743| 65,718 27,033
(Biding cost)
[peso] 48,716] 56,196 59,999| 60,118| 77,741 86,442| 94,828| 108,635| 110,796| 122,366
| Additional Cost
of AMDT 100% 115% 123% 123% 160% 177% 195% 223% 227% 251%
PW Total Cost
in 30 yrs [peso] 146,974 137,851] 126,052| 106,713 132,095 116,820 152,256 133,378 176,514| 149,399
Advantage
of AMDT in 30 | 100% 94% 86% 73% 90% 79% 104% 91% 120% 102%

ZIT, TRENOHKBFAMAE ETNE-ETH SN, WBITAR O RIS D,
EEE OB [W] = Af > EREE [W]
FEe 28 [W] = (FEEo#E [W]+ 848 [W]) x 8,760[H]

EC AT D EIE ) DOFEMA 5 XY b, n A KL aX MERNEHETE S,
AifE SRt & L CEEROMMEEZ 30 £ & 7T, Fi v X &[PHP]OBEAGE Lk O
XoERETE %,

v 2 B[PHP] O HLIEAGE [PHP] = 4E[ o 2 B*(((1+10%)*°-1) / 10% / (1+10%)°°)

TEPCO




T4 EVEEABREED-ODIATLARER IO LY b

BRI BEE Sy ZMAZT7- 30 FlO F—ZLax M akikd5bE, £ 58 DBV,
15kVA ® AMDT BN bRFW THDHZ ER¥bh D,

FRATIRSGHET, TLENOEREDOEELHZICOWVWT, 30 FHD b —F /a3 X & ik
T, 5-7 DBV, TRTOFEIZEBWT, #4544 T AMDT 28 SiFe £ES XY
BER ERDZERNbhoTe,

CORMFERERIIAN R SEC OHRR BT, V= vav7BLOB~=a27 /1T, & EC ~
MHIL, AMDT BHIfFUL LD RN S H 2 L 2 LGN 0ni,

~=7fl% MERALCO TH 2 TOEMIURALELIL AMDT ~EH X SN TWVWDH I & bl
A, NEA THEERMIZIT AMDT ~DO Y 7 A% RS D LBk S, EC 1T LT HELE
SNDLTETH D,

180,000 -
160,000

140,000

120,000

100,000

PW Total Cost [peso]

80,000

60,000

40,000
0 5 10 15 20 25 30

[years]

5-7 AMDT & SiFe ® =2 & | bt

5-23
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5.2.7 23kVEREEDE#HBSAFAE
HIEREFAED LD 7 )V A7 — v FIS Ol & LT, HiFZETF— 23R ERKAIEDE
BT RRIEIC D W TR &2 FE i L 7=,

(1) BEERWIFTFE
B CAPEX 7 — & L pfeitl

> FRNEFEND EC LI KEEIZ >V T CAPEX 2 NEA & ERC ICHEH L TW5,
Heffi X485 — &1%, NEA Ot &7z CAPEX F—# 2S5 &, 2012 i
B 2014 AFITHT TEHE S AT D 28 T T AR R 8 B ek S0 B Bl o0 — iz oW
THY B, ZOFEICOWT, HERMAEOFZB A ge M AL 2 5 L7,

> KTl FTHELELTWS7OD EC 21X, W OO EENLE LS
OB EF W N H - 7=, #l 21X ISELCO1, FLECO, CASURECO2,
CASURECO4, SORECOL1 (21X, FEAiofEfli & 72 2 BN fF1E LT,

> MA T, HEMXET—20%, BIMiFHA4HE L C, PELCO2 O FHEIZ2W T
PR RS & LTz,

(2) ERfEXR

B CAPEX T —Z b DO ixt% L NEA R LN EC b &8N -
> WOFIZ, FHEEREKEY ) DR REFE AR LTV D,

£ 5-9 FHEMRELRY D 5FFRFE

EC Substation Capacity Targeted Year

PELCO Il Sta Maria,Mabalacat 10MVA 2013
FLECO Pagsanjan 10MVA 2012
ISELCO | R. Mercedez 10MVA 2012*
SORECO | Bulan 5MVA 2013

Bagacay 50MVA 2012
CASURECOTI Sibulan 5MVA 2013
CASURECO IV Caramoan 5MVA 2012

* |SELCO | @ EFEAEEE 1T 2012 FE 6, 2013 FELIFICAEE STV 5,

> FIERFE ORISR E LT, fFkEmE o2 YR 5 NIRRT S EC ~OE
TV T ORRENS, ISELCO | O 2 i flixt% & L CORE LT,

(3) FREMETE
AEfE 2 DOBEFRICESWTER L, —23MHEE (ZiCkiEkE) THy, =
HIZENHERERICHEI 22 FTH D,

B O EM (EICRERE)
> BRI, EERLEEGORE = X N, ERRE - o, AE
TOLGEOHEELERZORECHFOIEa X MERL Y, MO HIC,
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13.2kV O 7 — A TlL, HEAWICIL EC 235 L 72 ff kit a2 X— A & LT3
N (—ELEIN C CTHMNTXEF — L TIEE) , —F, 23kV FJEOFr— AT
X, HiNXETF — AR RE L2 EAGEEZ X—2 L LTV 5D,
B EHEKICMEI XL
> BRI OBURRLAIEIC L 2w ZRBRRIL, RiFmE TCORBTFT 2FEN
TEX50, FEBRFOFM I, MBS E LTI5FE2H W\,
B R X b
> R X MIWEEHORI EENHLRKIIMEI 2 X FORIITRO BN D,
Total Costs = #J#i#Z H + 15 FEpE Sk =2 2 b [PHP]
B G SEfE I T D IR
> FEBEOREBMOEILEHOE S, EMEAHEETILIARN—R O &,
EEEO EEERZOAMIRNL, BEEOEERREORFFICONTIE, KT
DY/ bTIHEBL W AW, FZTOREBRN/EHLELTCWHDEIZ Y T O
MermBmTHORNETH D,
> WL ETEBEOEEBEHROMEET T NVAIERL, THRICEKSE, 3 Ba—X
VI alb—va MO SynerGEE 7 — % & ERL - FEMli A EhE L7z, E-AMWMD
BEIMRSLH BB 2 81k, ECobELREERICE STV D,

(4) |ISELGCO |
LG S
> WOKIZRTHEY, RERFHBE~OMHEEN AHFFTRINATEY, £
ZHORBE ~IL, Mercedes BEMMNOLOFEREBERICEI VB EINDE TEL
o TWA, ZOHHBEEIL, 2 o0KX728WT, lsabela Wk, v 3 v v
VIE—NERSTWVWD, ENENDOREIL0LAMW BRENEBEINLTWVD,
> JZ T, ISELCO | ®fHEIZ XL D &, Mercedes 2 7 T O A fif |L 443 3.8% D 1Y
Mme7e->TEH, 2014 F Wi TOFTFEEIT 4.992MW ZHE L T\ 5,
> ISELCOIO)E TIl%, Mercedes Z2FEFTD BMVA O AT 28 % 10MVA O+
B Z DR & s TN D,

# 5-10 ISELCO | {4 Hit s oD 7 E

VYRS Y EER Increase e  E
IR = 2 E
ZEIN [MVA] [%] rate [96] | LA | ey
R. Mercedez 5 84.36 3.8 2 358
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\ F1: 1.518MW©@2014

T R.M. S5

4.992MW@2014

R.M. SS

Demand allocated based on

PN RI\OfI E;W@Régﬂi" current demand

Super Star 5 RiceMill
0.4MW@2014 @

Isa. Med. Hospital
0.4MW@2014

F2: 3.474MW@2014

Save More Shopping Center @

0.4MW@2014 @ : Planed Big Load

X 5-8 ISELCO | fEfiiSDA A —

B EEEETIL
> FHMMOEBIZ_OOFMET VERE L, F—A 1 1%, 13.2kV OEFT LT
HY, r—A21L23kVDEF /L L5 TW5S, ISELCO | 7> 5 Mercedes Z &
FATiZB4 5 SynerGEE 7 —# ’gfit S b, F—X 12 2T
FFAMH O SynerGEE 7 — % ZAER L, FEMiAEREZEL Z &N TE T,
> ROERIZ, TNZEhOr—20OMEZRL, ROKIZEERDOA A —T %
AL TWD,

# 5-11 £ —ADO#EE (ISELCOI)
= A FAEE =

5.7km @ 13.2kV MV B & Fra% L, Mercedes &
WHTOFH BN E - BMVA Tr. (69/13.2kV) 7>

— A . N N e
r—21 B2V 2 oREREELT, 4 >OKE RAR~OMH
MEIT O,
5.7km @ 23kV MV Bl % #3% L, Mercedes 255
PR 23KV At O F B & 7u7= SMVA Tr. (69/23kV)) 6, %

DEEMEZBLCT, 4 DORXRAM~DOHLE 21T
76
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:: RM North RiceMill
: * 0.4MW@2014

Super Star 5 RiceMill
0.4MW@2014

Isa. Med. Hospital
0.4MW@2014 <

% F2: 3.474MW@2014

Save More Shopping Center < s
0.4MW@2014 s

*TROFBRIIHH T HEEBREZTL TND

5-9 K —ADA A— (ISELCOI)

B GRS R

> ROREFIVIal—valrERERLTNDS, BFax b (WHEH) X,
r—A17T259M PHP, 77— R 2 TiX29.7 M PHP & 72~ 7=, £=BEHEKIC
fEH 22 b (15 4ERFff) 2>\ Tik, #—A 1T 38.2M PHP, 7 — 2% 2 Cit
294 M PHP L 720, #= X & (15 4EFHMM) 1L, 77— A 1725 64.1 M PHP, 7 —
A 1M592MPHP E WO RERE o7,

> FRmFE R D, F—A10HER, EHOBERNRKEL, BAHABRRICHEI =X
FRE DD ENIFER LR o7z, 23kV D — A TIE, HIHE B IZ» ST
HLOD, 23kV OEAIZEL Y, FIEMRTRETLZ2EBNHELEZRBTEL2ENL,
BHHEKEESRICL Y, a2 T 23kV O — 2D TRV & 9 SR A
Bohni,

> O EN T T L 912, Mercedes ZEFTO S u Y = 7 FTlE, 23kV 5
JEZAITHIRELWVWIOFERIEGELNTE, Zhid—20flThHs2, b LEKD
RERAMSOMKE A CBLERICF W S 4, £72 23kV BLERZ Hax 35 A
R=ZANEHRETE LD THNIE, L DA T 23kV ~DHEFHEH DO G A, =
ARAYy "BBBHEEZLND,

# 5-12 FHmESE (ISELCO 1)

= = 2 TN
br—2 W BT | e | mam
%Eiigﬂif 101,269,882 24,468,405 125,738,332 -
1 38,183,726 25,875,418 64,059,144
2 29,408,584 29,748,023 59,156,607 ©

*Unit: PHP for 15 years
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(5) Full-scale F/S MiR=E

Kbl 28 CC, AEOFEBAREMEZME T 2FENH Kk, HFETF—21TFIZ, K
TuYel hTHRELTWD T 20 EC 9.0, FEOEBLATGEME 2 374l L 7= 23,
NEA (3£ < ® EC IZx LT, FAJEXG LY 5 2 MBS LN T 2 X 5k, TOfk
BN ZET — ittt s,

B FETuY s hOFEMH A
> WRFIX, NEA Do HIFXET —sicgta i HEEMts o — L ThH D,
> ZOETHEMNLELIIC, B, AMOMOEREL, EEFERBH D
HAIEERAEOERFREENSVEEZLND,

5-28
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TEPCO

% 513 HES a7 FOBEFHIA
. Capacity . Increase Length oT
EC Substati o4 Loadin Feed )
POSEROR vy | P Rate oy | (am) | (Units)
Circuit] 390 158
Atok 5 4396 2.01 Circuitz 510 55
BENECO Circuit3 350 34
Markayan | 3.75 a0 275 Carcuth 60.0 419
Circuts 235 B4
CAGELCO1l | Bantay 5 62.72 3 Feeder 2 18.6 272
Feeder 1 1.4 43
Feeder 2 35 77
Lag-on 10 08.94 Feeder 3 124 70
Feeder 4 374 382
Salint 5 40.26 Feeder | 140 304
AlnaEn 10 4314 Feeder 1 130 650
CANDRECO Feeder 1 6.6 200
Talokatib 5 57.68 o 0 —
) Feeder 1 12.5 20
Tawig ° °0.52 Feeder 2 11.6 190
Feeder 1 a0 52
Sta Rosa &) 57.54 Feeder 2 29 T
Sta Cruz 10 48 86 277 ieeger; 330 9 534
[SECO Feeder 1
Cabugao 10 4425 3.27 Eeder 5652 446
Feeder 2
ISELCO 1 Mercedes 5 84 36 7 66 e eyl 136 2
Feeder 2 12.8 248
Feeder 1
Feeder 2
CORMECO Diamond a0 59 5.95 Feeder 3 94 8 4082
Feeder 4
Feeder 5
F251T2 123 231
F351T2 6.3 164
15 84.63 F551T2 11.4 291
Guagua 058 FAS1T2 18 35
F7S1T2 0.4 17
F451T1 125 200
10 75.93 FISITI 9.3 282
F352T2 101 708
F4S2T2 11.4 641
Mabiga 25 66.51 059 FS52T2 35 156
PELCO II FAS2T2 0.5 25
10 77.84 F252T1 .4 301
0 0874 F253T1 10.9 368
o . F453T1 154 350
" - 53,30 ' FI1S3T2 13.3 114
' F353T2 70 55
F1S4T1 76 267
Remedios 10 59.23 2 31 F254T1 57 354
F334T1 5.3 117
F1S5T1 19 113
Sta C 10 61.09 245
2o F285T1 6.9 166
SAMELCO 11 | Bagolibas 5 5332 | Stoewe |—oooer ] 821 230
Feeder 2 s0.4 184
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