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Mkt (mm/H)

- S LT

N ) —IC L DA

s

1998 87.0 87.0
1999 64.0 64.0
2000 86.0 86.0
2001 90.0 90.0
2002 100.0 111.0
2003 78.0 79.0
2004 85.0 85.0
2005 104.0 104.0
2006 69.0 79.0
2007 107.0 107.0
2008 78.0 78.0
2009 91.0 91.0
2010 101.0 101.0
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# 4-12 WHEERWNEOHEERRE (mm/H)
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Gev LN2LM

100 116.1 125.9

50 113.9 1208

25 111 115.4

10 105.8 107.4

5 100.2 1005

2 88.1 88.4
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RN EIZ DN T, EOMOMERSAA TIX, HKT196mm (Sqrt ET) & HEE S
NTBY, pMCLoTELSERROND, SHITHWTEARMEIL 80~110mm
ICEHRLTHY, FRRERNOLBIRIZNE W,
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Wi7r Y=/ O MRV Fiki (8) ICBWC, E=H VU It RERDINT A—
Zi%, A LT KEREHIC L HFMOBREERE (EGy) L7 r Y= MBS
T 5 EBIRFED CO PEHifRER (EFgrid) D2 SOHRTHD, ZNHLOFHEE, ThEh
F 42 HOFE 423 1CFL D5,

F 42 F=HY)UITRTA—EL: TaTxl MILAEBREER

Data/Parameter EGy
Data unit MWh
Description The quantity of net electricity generated by the project which is

supplied to the grid in year y.

Source of data

The data is monitored by the electrical power meters installed at
the suitable locations. It is also crosschecked by the invoices for

Description of measurement
methods and procedures to be
applied

the sales of electricity.

- The data is continuously monitored by the electrical power
meters which are validated or qualified based on the national
or international standards.

The data monitored is inputted automatically into a
spreadsheet.

The electrical power meter shall be calibrated based on
national standards, international standards or manufacturer's
specification.

A receipt slip and invoice are issued monthly.

# 423 F=ZF VT NRTRA=R2: 42 R T OEITFHRKO CO, HEHIFREL
Data/Parameter EFgrid
Data unit t CO,/MWh
Description CO, emission factor for the regional grids in Indonesia which is

connected by the project.

Source of data

The CO, emission factor of the grid should be referred to the
latest value available at the time when validation/verification is
conducted shall be applied. The value is sourced from "Emission
Factors of Electricity Interconnection Systems", published by
National Committee on Clean Development Mechanism
Indonesian DNA for CDM, If it is not applied, the project shall be
instructed by the Indonesia JCM secretariat.

Description of measurement
methods and procedures to be
applied

The CO, emission factor is published on the website by the
Indonesia national organization “National Committee on Clean
Development Mechanism Indonesian DNA for CDM”

The project participants should monitor the website regularly.
When they calculate the emission reductions, they should check
the latest value of the interconnection system connected by the
project on the website and use it for the calculation.

ING2DODNRIFIA=FEE=F Y 7T HODOEHICONTEZ D, ICM 7'
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Optimized runner using both MOGA and design of experiment (DOE)
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Results of simulation of high-specific-speed Francis turbine predicted by
high-accuracy CFD analysis
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Results of CFD simulation of cavitation flow
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B 5-10 70540 B30 Y | EEIRFE A O ER LA Bk 1T B 78, HIBARH 2
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A&t : 169,687 & kWh A5t :3718493 HF kWh

X 5-11 REIIREEHEOLROHER (2010 4£-2019 45) *

RIFEE BT 10 AT 22 5N L, AROFBELENRKE ML TH
b, ZOMMEZZDLEA L RRXTT ORMEND CO, PEHREIL, 4% bm<
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2 57 A2 R T DORFEESD CO, HEHF AT (2013 4F /A FAHE)

Interconnection System and Reference Year Emission Factor (ton COzeq / MWh)
Ex-ante | Ex-post

1 Interconnection System lawa-Madura-Bali (JAMALI)

a. 2011 0.770 0.778

b. 2012 0.814 0.823
2 Interconnection System Sumatera

a. 2011 0.717 0.724

bh. 2012 0.686 0.687
3 Interconnection System Khatulistiwa (West Kalimantan)

a. 2011 0.730 0.726

bh. 2012 0.730 0.732
4 Interconnection System Barito (South & Central Kalimantan)

a. 2011 0.912 0.888

h. 2012 0.900 0.900
5 Interconnection System Mahakam (East Kalimantan)

a. 2011 | 0.930 0.959

8 42 LRIk,
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Interconnection System and Reference Year Emission Factor (ton COzeq / MWh)
Ex-ante Ex-post

b. 2012 1.030 1.069
Interconnection System Minahasa-Kotamobagu

a. 2011 0.465 0.480
b. 2012 0.532 0.600
Interconnection System South & West Sulawesi

a. 2011 0.388 0.364
b. 2012 0.710 0.746
Interconnection System Batam

a. 2011 0.485 0.473
bh. 2012 0.806 0.839
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the emission factor for an electricity system” (ZHSWCEHEIN TV D &b s,
FH LI EMD, A v KRRV TBIFDAET 55%4E D CO, HEHIFR I, Bau
TFIFOEEIVRTFHTH L EEBEZXTIN DL b s,

TOLIEOITERE A, A2 PRV TBINORFIETH 2 RHEE 1D CO, HEH
@ﬁ@ﬂ%k%@ﬁﬁ%ﬁ@%%¢:owf MRV JiEfwD L B 2 — 2 {KHH L 7=

ZE GRS & ORGTA AT o o R, TR L 9 flim & e o 72,

CDM (21T D=0 R AT AP HIRE ORI TR 272012, BB
P AR SN TS T =Tk L, MiEREERT 2 09175
BAR, REBUF O 252 0F 2 MER & 5 O TRV D,
BAICHIERE ZHN T 2 &) T RGBT & LTH, Bz, fiER
B10% L LI2HAaIll, TORFORMA RS Z LIidmd TEH LU,
DRI, AREITZEDEEMLS ZENEE LW EEbND,

F72. MRV Gk (8R) OERIFIZSE L LicA v RR T TITET 5 ICM KR
# A MRV JF{EGs Joint Crediting Mechanism Approved Methodology ID_AMO001

“Power Generation by Waste Heat Recovery in Cement Industry” & & /1 2 (&4
LDRENZTENTEY ., Z2IEA » FRUTBINNRERT % E D CO, HE
MR DRFIR AL T 5 Z L1272 > TE Y, MEREEITHO LT,

IHIZ, A RRUT ICM FHERICKLTH, FifRICY 77 Lo Ay U 4
THEHTHREMEIZOWTHEM LI E Z A, RERICA » RRUTENPART D
KAt E S D CO HEHARB DO IR 2R+ 2 X 9 BhE 2% T o,
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PLEDZ M A v FRUTHFNAE L TWDRMET O COPEHREIT
BaU L 0 LERSFHIZ2 b DA I TWD E WL, %%7mylﬁhmmmvﬁ%
BWTH, TOMEOKRFREZY 77 L Ar—A2 L LTHRAT

i (&) OBHFEIC

LbDET D,

EFRIMEIC L e EEEORE
= H ARSI X A MRV FiE#

HRZRS) 2% 5-8ICF LD,

# 5-8 B _FRIEEEID MRV HiEki

%) |

F) DL a—lZRBW TR Gk

2695 L E 2= b OIEHHE

CEAR A RICBET 2 b D& FR<)

1 Cover sheet of the | Title of the proposed | K J5{k7aiE Small Hydro (/IN/KJJ)Tid7s
Proposed methodology, and | < . Run-of-(the)-river (WiALIALT) # A
Methodology Form | version number ures TOKNKELEATE L EABE L

TV, Ko THEREDZA MV, £
DBRE DMz D D X 9 RERITELE
THLRXETHD,

2 Summary of the Calculation of project | “run-of-flow”—"run-of-river” (AL I X)
methodology emissions

3 Establishment Establishment of | TRt 2 HDEELZET D,

and calculation
of reference
emissions

reference emissions

O AHEBIZIEZA Y RV TOEZEE
BBS (DNA) B"ARTDH, A FR¥ T
N 8 electricity interconnection systems @
CO, HEHRE DR AR OB 2 ST 5
REThDH] LOTHLIDH D, —F., BE
ORI T vy = 7 N3k (Connected)
S5 Y EZ X oD Hit sk B ) HE I [E A D HE
HEREN LN D T2, £ O s & IS
RLRT D2 EERFT O RETH D,
(f&1EA4)

The CO, emission factor of the grid should be
referred to the latest version of the CO,
emission factor of the regional electricity
interconnection system, which is connected
by the project, in Indonesia published by
National Committee on Clean Development
Mechanism Indonesian DNA for CDM. If the
emission factor above is not used, it should be
instructed by the Indonesia JCM committee.

Q@F oA v BT OPHRETIL, Sl

(Ex-ante) & % (Ex-poset) D&EAEH
3% Website [ZAB SIL TV 5, AL
ICBWTELLREAINDRENICD
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WTIE I L s OfEsNEMtss Z &
NEFE LU,

JCM
Methodology
Spreadsheet Form

Proposed

Table 1

EGy @ Measurement methods and procedures
WL TTRO2 HOBELZET S,
DA —=F —DOHFRIZT DOV TIE, Y EORE
(b L <ITEBMERE) ICEAE LTS Z
LHERL T RETHDLZ &N, TiLd
L O REEZRHTT R TH D,

(& EH)

- The data is continuously monitored by an
electrical power meter, which is certified
in compliance with  national or
international standards on technical
specification of electrical power meter.

QFEA—=F—OKIEIZHDOWTIL, HEND
BEHRERHNONDZEN RN TH D Z
EMBIE LT, FiLd X 5 e inEmnHeLE
IS5,
(f&1EA41)
The electrical power meter shall be
calibrated based on national or
international standards or manufacturer’s
specification.

JCM
Methodology
Spreadsheet Form

Proposed

Selected
values, etc

default

FROFFHEY— b ETIX. EFgrid
D Valug” 2 FRT 5L (G8) HDFHE
AlTIE, A — F FEICRE#SE STV D
[List of Default Values] D45 7 # /L MEA
Mo TWnD, Lo, AR,
PMS(input) >~ — K N @ Table 2:
Project-specific parameters to be fixed ex ante
W @ EFgrid ™4 Estimated Values (Z A ) X
5T E D fixed ex ante fEANELHE5 ] S h
LHRELEEZOND, Lo THEXDRE
LRETH D,

JCM
Methodology
Spreadsheet Form

Proposed

[List  of
Values]

Default

2OV A NI ARG EGRPMERR S - B
BECHEEL TCWDT 74/ MiEZ Y A b
ToTTHIEEANELTWDLEE X
bib, PEHERE (EFgrid) 1%, ERID T
oY=/ NTlix SbnN, 774/ ME
ZDOHLDO TN AR A R b IdH|
brd 5,

LR, £ N OfFEMFEIC OV TR

® fEfiFIH1

TG & A A2 T
BRELTWD MRV Fikimd ¥ 4 hvid, “Small Hydro Power Generation
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Connected to the Power Grid” Toh 523, ZAVE TILR_7c K 912, AFERIT T =
Y7 FOBRBICED Y 22 <. “Run-of-(the)-river” % A 7 (FiiViAZ ) DK I3
BTRY 2l NDHEHER T b D THDLZ Lnn, F=FMiEE O fER O
LBV, HAVARLKE 055k E ANTZZ A FVITEBEIET 26035,

RIHFEH 2 AUV RUZONT
AR run-of-river” LEC#EITRE & A% “run-of-flow” L LTLE- TV
NI ATHY, BEAWRHEEOER O LB | ANV EEIET S,

R 3 HRHHEREIC OV T

A ¥ RRUTBINPART 2% ESI O COHEHREIT. & 57T ITRT L9
ODOMBIZ T ENTMENARIND, SEOTR Y27 b A MIAT T2
BlZHDHZ LD, 7D Interconnection System South & West Sulawesi” DOfE % %
L, IREDRET APHHEZE T2 2 21225, ok TIThbind 7m
Va7 MICHEHEDET DR D CO PR Z NN D Z &I D 2 &mnb,
MRV kim0 A E B 2 uE, 7 ua P2 M A B ET 5 RO CO, HEHILR
BAEBRHAT L L0 R RLERN DT AN < b tBbhd, vz
2, B HEEREORER T 5 B0 . MRV HiEim () OREHAEBEETLIHO
L5,

AV RATTBINNAFTT DR ED CO, PEiftREUL, Fai (Ex-ante) &
% (Ex-post) & ZODMENFTLINTND, ZD7®d, EEICHEHHNREDOFHE %
ITOBRICIE. EBOLDMEEMEXITL WD AR H D, 2 9 L7 M-I kL
T 5720, RAMRV FiEim Tl RFHEHBE L, Ex-ante & Ex-post ® 9 5 K
FOEEBRHT 205 F#Zz8HLsb0E L, MRV HiEim () 20X 57k
BEEZMZ %,

FEfEIH 4 EGy ¢ Measurement methods and procedures (22U T

TrY=s MXFEBEIN, SMERTICHS SN D EEEGY” OFE=F Y
YTIZONT, B E A AR L TV 2 YRZE OFENE S 5 X ERBRE S
WETRETHY, TOXIRFEBITEETRE L0 ) AT, HECH-TZHD
ThodEHBL, TOEMIEsTRbkEMz b0, T=XV7HO
A—=H —=OKIEIZOWTY, FROEEEZMZ 2,

fEfFEE S FAEAORELIZONT
“JCM Proposed Methodology Spreadsheet Form” @ “Calculation Process Sheet” PN

DFHHRADANT A =2 ORI 24 TH 203, 5B =HMEEHE DRI
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OIRGEEEZA D D ET D,

® JEf§HIAEG6  List of Default Values |22\ T

“JCM Proposed Methodology Spreadsheet Form” @ “List of Default Values” 2 &5
TWOHHIZHET2HEMCTHLIN., 42 R T OBENFZRKED CO, HEHIFREK
“EFgrid” [ZoWTiE, 7 ny =27 FTHMEINLIBOTHY . T 74/ ME
ZOHLDOTIFH WD, HIFRT 22 0nH6DTHD, D LBY, A F
R T DESFRMO CO, PrfREIT, BEBMIZ LY BH SN DETH D720
TV FOFERFEHIZ L VBT LD THLZ NG, T 74/ MEDY
A RBINL, F=F I U THBRIIHETH L ET D,

Q) VIZ7LYRHHEERUYTO Y MEIHENDERE
J@A%ﬁﬂ PERR A X B0 b OFRFHE L O —F A RIC L 5 MRV
L () T 2 EMFEICOWT, ERO LBV RFEITo7, ZOMEEEE
Z. V77 VUAPEHER O T 0 Y =7 MEHERIZOWTLLTOMEY B4 5,

e 7yl RAHMHE
A2 RRUTITBITDHMNIAALRKIIEE T 0 v =7 MIxT 5 MRV Hik
i (F) BV T, V77 L 2PEHEIT, TRRoXNTERIND,

RE, =EG, *EF,

grid
ZZ T,
REy = Reference emissions in year y (tCO,/year)
EGy = The quantity of net electricity generated by the project which is supplied to
the grid in year y (MWh/year)
EFgrid = CO, emission factor for the regional grid in Indonesia which is connected by
the project (tCO,/MWh)

WHETuY s ML, ) 3.585MW Dt iABR KK IEE T2 Y27 T
b, FETHENTT N TEHET H8EJ)%H (Interconnection System South &
West Sulawesi) ~faSiLd, 2N E TICRTE72X oz, V77 LRy
FUAIE, ST ey N TRETDHE 7‘775>+:rf‘ta577’2ﬁ*’ﬁ“6 (DFED,
fLABREIZ W THE IR TV DL RBERNLOENMELN LDV IZ, &7
AR RVF —Th DK THRE LIZES) (COHEHREuIEn) BEM X
NHEVWITTFTUA) ZLITE D, COHEHEIRNZER S ND L) HDTH
Do

ZOVF Y HIH S THELNIZ b OR EFROXTHY . U7 7 Lo AR
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ZORITHESWTEE SN,

W7 n Y/ FTTHEATED 3.585MW KHREMIL, 8 & NEOW)IIKE
DENZE[E LT 245TMW & 1L128MW O 2 B OKBEREMZEANL, TOARE
ERRIEAREL o> TVND, HEINDIXMHHEIL 65%L > THBY, £57
5 LM ER (EGY) X Tt Lo eflé 725,

EGy = 3.585(MW) X 24 x 365 x 0.65 = 20,413 (MW/year)

T/ YA MIAT U= BORREZF R TP HIKIZH Y | [
Hi[X 13 Interconnection System South & West Sulawesi [ZJ& 35D TH D, 1 > KX
ST BURNRAEL TV R/MES D CO, HEHARIB DO HFT TIX, [FRFDOHE R
#% Ex-ante = 0.710 (tCO,/MWHh), Ex-post = 0.746 (tCO,/MWh) & 72 > T\ 5, #RE
L CTW% MRV J5 Cld, Ex-ante & Ex-post DKW FOMEEZ AT 52 L & LT
WAHDT, ZZTlXEFgrid & LT Ex-ante = 0.710 (tCO,/MWh) % £% 4%,

UboZ et Y5%7ny=7 bo U 7y Lo AR, Fiio kL 5 I1ZE
Bahb,

REy EGy X EFgrid

20,413 (MW/year) X 0.710 (tCO,/MWh)
14,493 (tCO,/year)

Lo T HE T Y =7 ML) 77 Lo AP &I 14,493 tCOLlyear & 725,
TuYxs MEHE
LT w7 MIRIIABR NI K N RBETH Y . LAREI 2RI 55

fEOBENTEN LG, Y v=7 MEEEITIPe tEZDH LR TES,
ZIWZ, vy MEHEZ, Titolbn L7 b,

PEy = 0 (tCO,/year)
KNFEEBFETHLYH TV =2 MTBWT, V=7 —YEFEzxbienz
LB, TrY=y MK DMRERRT AGHAEE (ERy) (X, Fitoicky

EFRSND,

ERy = REy - PEy
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TR 20 R T A R H IR
FROV 77 LRPFHER O T m Y 2 7 MEHEOREE NG| Y m Y
7 M X DFFIREDRT APEHAIERIT, TRRo LBy Ld,

W] GHG Pk H 1 & V77 Lo APEHE - ey =7 MEHE

14, 493 (tCO,) - 0 (tCO,)
14,493 (tCO,)

PLELD #BELTHD MRV FiEmic kS RELZTn Y27 MK DIEE
NRAT A DA RIT, 14,493tCO,4ETH D,
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53 70> ) FRIBATDEEME

PSS Tk, ey MERATOREE (Wb d 7740 ME]) & LT,
AV RRTTBINNAR L TV L RMES D CO, PEifREE 7' m ¥ = 7 N FEHuRTOH
EEE L TH->TWZ, LiL, 2O, BFEEEINLILOTHY, vy
%@%%ﬁ%’i@ﬁ%éﬂéﬁ#ﬁﬁé v, TuY s hoERMMT CLE
FETFNEDLDZ D, 7uv=zy NEBATOREME LTUESSIbLINnED
xR L V272, ZORMIINETHLZ b, E=X U %
BLRDHNNTA=ZLNHPNNIHTETHZ L LT,

MRV FiEimElE, £ > RR U T DHE OMIVALAK N FEE T 1Y =7 MZ
WHTDHZEEZBBELTHLOTHD, FEOMIVALRKNBE T 07 MIEBW
T, 7avxZ MZLHIREHRT AJEHANEE (ERy) Z##HHE T 57 DIC0E 2T
A—ZX, BALTKEIZLHFEHOBIEER (EGy) L7ny=r MREHEMGET
5 EIIRFED CO HEHIRE (EFgrid) @2 SDOHRTHDH, A > KT Tk, EEIRHE
D CO, PeHREBZBUN N AR L, BEEHIEXEELIToTWVDHID, FEEH LIET
HZ R, TOARMERMAT A0, IREHRT AHIBEZHET 5720124
BN T A—=ZE, 2OLINMHEE T, £D 2 OOEOREICLVEIR END,

IrYxl MCEDERBREEREIL, EIFHIROERE=F ) 72TV, 14/H

DEFMEZH WA LDET 5, iz, 4’/1\7 TTIIBIT HIREEERITL DR
DEIWTEIT, FEEDORITINDIEH DA VR A RTK LT WRITOND Z
B, ZDOALURA AERNE B AT =y VRARERE=H VT RT A—H T
05,

—J. REEBEHDO CO PEHREIZ OV T, LTI K HITA v RV T BUHF
DARL, HEFEEHLTCWAEEZRATL2ZLICLTWD, BFREEHIND Z 0D,
ZONRTA=HF, F=F ) U TRBICHBEEIS 2BV LD TH D,

2oL MG, MRV HiEi () I2B8WT, Yry=7 MNEBRNCRETE S
6 (7740 ME) 1< IRBDRT APHHIBEOH EIX, T XCE=4Y 7
EEZHWTITO D TH D,
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