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(851 AER/ARIVICRHEShEAEZEREARILOEBE BEMR]
(INAAIRIRILF—, BEW. HFC h o TELH D ZEFER)

NO. 1

1) FosIy r4 VALE DO ROSARIO AAR » a¥zhl—L 3y

(2 "R FERUERE : 75 PIL : Ecoenergy Brasil Ltda.. Usina Vale do Rosario
Q) FRY Y b4 T BEFBEIXRILE— (JUy ER)

(4) BHLREFHER 200156 A98 (25F[?)

(5) BESNDCERE : 713, 990tCO2 (7 £R/)

6) 7OS 1Y FOBWE -

<7u919F®=5>
VALE DO ROSARIO b T3%, 7T VN DEMEEEOT TY — X —HRFEETHY, aV L —Tar0HE
HDBENS, 7T VNAHEEICBNTE 2 O E2 5D TN D
FILHIE, F 1 E LT 1990 4E0 SRR LS — E/%%ALTAWX Xopravaxl—rvarzEhl,
FHEO—E @MW FEY) 287U v FIEBEL TV, 8 1L, 1990~1994 £ Ch 5,
2 (1995~1997 4F) 1Z1E, BIZ2 2DHRA FT—L X —RP =2 RX L —FEEALTCaV=Rrb—a & Ei
L. 2MW Y 55% 27 v RIZFEELTWE,

<$&jn919b%ﬁ>
B, 2Tk L T, BAERREZ XL —THAINNTAZREE Liav=xL—varvaFEml, 7V v K
ZEBETHZ XY, 77Uy Rovb o GHG HEH ZHIE T 5.
3 M (2001 E~) ITIZ I5MW DEKRZ A TOF—RT 2R —& 1 HFRAMW OB F —RY =R L —&
1HEAZEAL, HFWVTE4H (2003 F~) 25 MW DEKZ A TOX =K =R L—H 2 4 MW Offigh & —
AR —F 2 A EATS,
AV l—a rOEANF, BB IEOEZD ORI R T INX -2 G T50H TR, 7T VL0
PEOBRS 1 EmD D,

<GHG BlIFE>
W3 H (2001 £ 1 31, 662 tCOL/4E, 2002 £ : 6, 312 tCO,/4E)
%430 (2003 4F : 104, 452 tCO/4, 2003~2007 4F : 45 142, 891 tCO,/4E)

<zFOHh>
NI AL, X EOMTEECTERT HMHERONS 2 THD, VP FUFED 25%DEE, = R/LF—
GHEOKM 1B 2 EDS, R UFE 1 R X720 300~400 kWh DFENFRETH 5,
NH AL DHREIL, o3 MOHRrTEH 700 MW 282 TW\Wbd, LL, Z<MMTHNTOEREETH D,
N F— g 0%, TUV,

(7) B2 FOEIMEDFIET

NHAZEDaverb—rva AL T, BEIEIREFEE (VU v ) ~OT 7 2AREN -, =xb
F—HAMRE N ELSETREETIA BT A 7REEIC N, 20D, THETOAFHENEEALET
H5,

— 5. KIFEEIZ L DBIMERARLEICR DB NT, BELMTET D Z ENARER AN R X AR EIX
BEFRICL > TN A T a v bigoTN5,

L L., MBREESLEDOMDOEEIZLY , RHTRAZL a3V —2 a3 URERBINICS VORERTH
%

NHAEGRILKFHALTCayorb—a v 272546, %2 BT LX) ETET 5128, EGEICHE
RaAMREL LD, /EoT, BREIC, FB1H, E2ME, a2V —va B EHALTCWAYEZTHIZBWT,
HRDMBRUEBROFEBEEITE ) & LEEGAIC, REBEIZ LYy MZEBAIRARRITIIEFELE LTz LIz vy,

(8) R=XAZFAVDEEFEREZERR -

MESINEFERH AP ATV R =2 a VB2 vy RO~—YF VER
NR=RTAVDOREDT 70 —FIFLLTFD 2 2,
%17 7 v —F : OECD/IEA 73424 L T\ % Build Margin, Operating margin, Combined Margin %35 & 3%,
T —F PWATARERGA X, T 5% H\ T Combined Margin (2 X W B OPHREE R ET 5, Zihu
HAEIZEWT TV ATHY . HHEHIBEOREICZBIT R, 207 Fr—F2Hviud, 27 7v— 5
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9)

%&ﬂ%w_tﬂf\ EL‘Z)T&?;% S (M — D ORBITICEE LI=h, TXENE) 2BHTL2 2N TE
o BHL, ZOEDIZITT—ZBFIHAFHRETH VD, WMUNIFHINDOILERD D,

%277:1%% Hﬂ) P THD EBEINDREBEHNOPEHSREE T, ZOBE, BELOY X2 (HIE
EOBFRMES VE) DFEETDH (INPFEATHD), LhL, A7a Y=y MIATF—AINNINDT,
BREE LD Y R 7307w, 22T, IWEBABRBOTHE LR TWDLKRARTAKARELET D, BRI
H D IZBI LTIk, OECD & [FIH FIEE 2 it O 17 (Best Available Technology) | % F\ T % 0 CELEE FTHE
ThD,
) PDD IZEWT, LED 2207 7O0—FOEL L #RAT A2MICET 2HBELERIELELHDOD., GHG
BHEHEOEEICIE., 77O0—F 20HEEREZALTWLS,

B2T 7 —FIZBWTCRRH A KNI BATOPHREEZFIA T 28H -

—7“??»0)%?&%%@1"390% WIKTIFEETH DM, ITHFITEDHEEIZTEE LA MIBROEHN 220,
BRI BB L EMRIG I B NG T O S0, EHR CORG RN 42 Fde REREL 1T, T
WALGIRENK 3BT (FICRIRTR) OEFRICHIMETH D EIN TN D,

—%177u—%11 BHEIRR— AT A VERET D7D, BB R MREL 25, BB 2R &R
AEOICHLE 2T 7Tu—FNsEb LU,

Ty bNYUEY) —DREHERERERR

NR=RATA VDFEF : X—ATA L ORyZ Y —X, 7 Uy RNOH A~ DFEFT &5,
NHAAYV 2R —var7Irh:7avzy MEBIONRY U F ) —F, R—=AT7A DRy F)—L—F
TEHIRERDD, " AaTVoRxb—varyavzy MIZ Uy RNO~—UFUREBRE BT L2805,
Tavxl MRy UFY—E, Tevel MNEEIREENSG a2l A FETERET S,

1) TR NS UA)—OREICEALTIE, LEOHEROAHFMNEBRINATE Y., RAEDBRBOCERET
REINTULVELY,

F2) OO N UE)—FLERBOEBYRELTLDEN, R—X 54 U OHBFREIZIE, RARARKA
HEMO—MEM7%E (OECD) ZAWLTWLS,

BUEANH AL E LTHA L T EEED, LB 24 A L2 &ICBI L T, Negative declaration % #
HEE, V=07 —UPR0R0n I EDFELE LTV D,

(10) E=4 ) VI AERETE

TuYxy MEFNCET2E=4 Y 7%, LFOHEEBIZELTIT,
— M1 : ZHT 5EE (MWh)
— M2 Hff= R X —bhl- ) ORFEHE (t1CO/GI)
—M3: IrYes MEBMNER SN DL LUANC RIS B E (MWh)
R—=2AT A VYHEICET2E=42 Y 7%, FOHEAICELTIT ),
— Bl : & Uy RO~ —VFVEROBN XL —E&HTI2 ) ORFEEZHE ((CO/MWh)
— B2 Hi =R ¥ —Hi= b ORFEEHE (tCO,/G))
— B3 : BERE (%)
EF=Z U L TE, BERGSEOFEMSA, TEERD D,

(11) R=R 54 VHERICET 2AHER A ARIILLIAA VT30

b (BREINFBEEZMANEIEREINIGED)

XA MNE

D

2)

3)

4)

AnnexS@ji(j& HOLEOHRT [TFr—F) LW HEOHEEZ LA LT A& TH5H, General Approach
D 211282 ENE LV, Annex 3 D 2.2 TiE, FHFENRBILRELFHET 2 Z o0& 2 FIEEBNT
DI Eﬁéﬁ%fﬁbhfb\é CDM M&P D& - 7o fif A E 720 K 5 Z OBRITITRI O HREE W5
~NE,

NHR e ay =32 PNo M2 REFTEZEEHRZ TND LD second approach” ZHIBR <&, Annex 3
B ZORRIEBET N &, REFPHIFEOHEEITME DI D HIERIT— 2D HKFEAEE, (Combined margin /7 2% F|
HL7=77)

Combined margin 5 =% FI| il U THEHIFRER % G 3 B BRI, combined margin ¢ H10 operating margin 3% % #+ 5 9
DRFCHA Lok 2 2 M e /must-run 3% 2 BT 2816 (%) ZIEX4{E L2 UE7 5720, Build margin
aVR—F 2 bOFHEIT, EREIPORKITER SN 20% S L A3KH 5 BREFNORE R CINEFL I i-HE
HIFRE R 5 &,

Annex 3 @ Section 6 TiL, 7BV =7 FPRR—RT A4 L FURZEENDENE S GBIME) BB S
T ey FOBIEICET R E &0 REROBEROMAAHHA S TWD, [HikR) & LT
BIPEDRIBEIC & 0 FEANCE 2D L5 FIE (BFEHIZRERE, NV 7T —0ir%) #HEICT &, PDD(
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BT, BEEZ v ar TCZORIRIVPTEHEOH LT In—F i3 libnd ZENEEND, ZOBE. ZDKHiE
FOFIHEDE S < Z 3Tk - BOR - OO BB SN INDERETH D,

5) Annex 3 Section 2.1 General Approach DH1C, Para48 O 7 7' 0 —F DN, NAH ATz xT7a vz MIELHE
DLNEWIIEYREENBERENDERETHD,

(12) E=A2 VT AERICBETHAERIRILLOA T30

b (BRESNEBEEZMANEERINGES) AV AR E=2YVTIZ. U=
—VDTFREEADHLNEFTNEIRE,

(13) I’RESN=FAERMICET A ER/ IV & BEHE D

N—R T A I

Section 2
FEmofE ey VEREIIUTO _ZS0[7 7u—F]&2H L,
a) w17 Sa—F
b) HE2T7Fo—F
FHOFEALFTE L 770 —FICET 26D TH D, 16> T, BHSERE S TWIUTE 1 7 e —F %0
THRETH D, Par2.2 12X, Tcombined marging b T2 GB1 77 u—F), Ziud, BHEBEHL
Tvéé(@%*%@%m%ﬁkCDM7u/l&%h%%éh&wﬁA @T%htf%%oifw% %@
PEHBRE NN END &) 2 Th D, BUEBRE T OREHF ORI HITEToAT, KB, B, ~
A F<AREE(T T VN TITEREBED 85%~90%I(ZH 72 D)BEE1AN TN 5, f%z 77— wiﬁﬁéhf
WBRN, ZHDOR—RF A E OECD ORKIRH A2 NA 2 R A 7 VT AZ —E D) BAT KUED FAKE
TERHETH 5,

Section 2.1 General Approach (Para 48/CDM M&P @) 7 7 v — FEJULE I ),
Ok v arTIE T ONERIN TN D (48a & b), Combined margin L2 D —DDOHIKR DT, ZDOHEILHE
g, M7 7 v—F] O%AEIE, 48b Economically attractive course of action IZfHY 35, EH 56 H D02 503,
AHEmIEE D & O 2358 ﬂ#ﬁ%bfnﬁw Annex 3 DT, 77w —F OBPUTET 2 B 3B S
ALTVZRLY,

Section 2.2 Overall Description J5{&fm O FLAAIT %24 2>,

Combined margin 7 7' 0 —F O OFHINIZ Y TH DA, FiEmOEEOBA I DWW TIIETI TRV, Fikim
DM FEEN DT DI, ERITH T2V . PDD T TV D BEHRE O R Z R S 2 T ud e 5720,
NRe=AFG A VBREDZNME, N—=2AF A4 F U HETaP=r FNEWERSO AL GHG HE Z2@iic#
LTW5)y, PDDIZEENBIERKE O Annex3 DIFNDE Y &g v EBE L, SN TS HEHURE O FiL %
W>THDH &, Combined margin 7 7' 0 —F NEGNIEH STV R0 EBbitd, —MIZiE, CDM 7r Y=
7 MEBNCEEEZZ T RVEZ X b« must-run BIRZPERRT 2 Z Li3ZU b LWl o7 e—Fi3Z
DL RBEBRNPEN Y =T 25D DT T VLORBUTIFEE L2, PDD BNER L TWATERG, 7T VLo
WTIHRRIZe 7 LYy O E2BET 5729128, /K1 % operating margin EROFREICED HZ L 2R L T
&[%27tﬁvfﬂmowfm\%%ﬁx%ﬁﬁﬂﬁfm&77u~%f%éﬁﬂﬁﬁ LI, SFEX
Fhv T VAU, 7T UATHEENS 2015 FE TOMICEMEN A K IIEERZIIFFHNIGEME NS
HARBREED fEIIRDEVDNTWS, FERIZIaP=2xFal ey FEALASTLNTVWAER, R—X T A
Vidavzxa=y MCEARAEEE ATV R,

Section 3 EE/R/NT A X —/RE HEHARE, IEBIL~LE) | T —F Y —R
ji{f M CHEDONDEERNNT A XX
INTRIGED > AT I _;ﬂ%ﬂéi’bt% BATOIERE, v— N7 77 % — %, BRE
R - S OREFTOFRERE, 2 — K777 2 — ZhE, BE
K —RZBIT DB DIRFH A &
Ko — R fé@‘ﬂ@:ﬁ%ﬂ/ﬂ?_*
BB ORFE - =X — BT A E - EEREOICRD bR

T2 OEHEMNE, RS, 2249 (FMRER)

ZHUZ DWW TS Annex 3 TR STV DD, RERICIET 7 U IZE1T 5D combined margin 12 B9 2 EERAY AR
WMEED ZENRBINTNWD, (6T, 7 — X OEEMECIER SIS BB Ic@Zhbh Tndisd
BRI T — 2 OFHINERRFE A N T 2 Z LA TE 220y,

HBERBE (BB/IAR) FFE SHTARE ¢

2 TOMK=T A M, must-run 2EFTIT operating margin 7> 5 [5?57# INTWVD — FRARA
KRB E T 7 U v 23 LY B TR Y — AR
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SSE 7'V w ROBURIREMERL (operating margin )

SSE 7'V » RO KA 72 BRAEHE K (build margin JH)

F2 T —FIIBITDEEREFTONR, 77 INIEBIT DR AFEET ORI T D50l 25 F &
LC\W% (OECD ¥ BAT L V&V 50%)

avzpra=y NCRATLHE AR EEBELOME (B LSO —SHAEOSLA ITAFEENGFE L2
W)

FHAME

R iz\fb%Lﬁﬂ@ﬁiiﬁb\ TERNEBRIZED L) IO, £ 86 50REMEDLILTZD)
D021, PDD OB E LEROJF LI ifét%ﬁﬁﬂﬁ&%ﬁw [EB R & D R O combined
margmd‘ﬁ’%%@iﬂifﬁof%é LT, BB O S BILT — 2 OBRER MR OE TE’%%@.F%*%@ AR UAS

waézkmﬁb\fmvxﬁb%m%ﬂmﬁ?~5®K%ﬁ%mﬁ WCF o7 TD0ENHITEICERLT
VAN

Section 4 N—ZA T A VHERICEHHE L2702l MU UEA Y —OERK : Tud = bR UE Y — D% ER
(e R=I o

TV REERENT Y —LF &

PDD Tid U =7 —Y & LG Z 6N TWRWASTARTEOBEINC LD A X R ETT ez bAY
VHEY=ZEDDRE, ZOHEHNBERNE D DEHET S0 RM X T,

EELE O ARG TV,

Section 5 AHEFEMEOFEAM - EEREE (KFEY/HAR)
RRESEMEITEH INZETRESNTELT, TR INTH RN, —2o0OR—RAF7 47 7a—F LT
RRESEMEIZ OV T OB Il Tuau,

Section 6 N—A T A VIFERPR—RAT A VHEHEOFHESLT Y27 FOBIMEEZ EO X IRV FE->TWND

AR
TaVsd NIRRT A U A TR, BINNTH DHERA+5,
. Ty MEMMEOBRIL, FHNZEESW 2 (anecdotal), 7T VLD TRV F—EERRESRO Y =
INT T VN DOREEE R CIIRFCHE B IEN L NSRS R 2 LICET AP HOHVER LS TR
AN

Annex3 T m Y= 7 MEMEZHETT 5720 OFIEI RIS, PDD O BEET b Ak Z 51V T
HETTHD,

Section6 D ILFE & FHAEFMNEES L TR,

Section 7 RX—A T A LV IFiE#HRN Y = =% E 2o TWDHD ¢
347DV —r—URRAESNTWD, —DBICBL TEHEE» D ORIEEZTRY 15 Tnd, —=»o
EIZRE LTI ST A A= A0 5 OHEHITZE LI IR T U 57200, 77 UV TIxE 0 X 9 228
L LTS, ZoRIFE=Z Y VB THANA—L TS,

Section 8 X—RA T A L IFIEFRBAFEICEE L COEM (BN - REFIEZ WICHER L2 -
Combined margin F+5 OBRIZERSFE & BAMER KT TN 5

Section 9 ~X— R T A > HIEFROEHT « 8AT
Annex 3 Section 9 1%, i 7 e —F OEFTE LTI K= X T\’é’fJ: FTWB, 77 e —F R OEROEL: -
BIATENIE, K R—=2DT 7 DVREHER 5 25 & . PDD IZZE T b -RATITERERIZ LYy FOFREICHS
RN TR,

Section 10 %@ﬂﬁ@%%ﬁf\@%fﬁ :
EZH « B RIE RO ULE Annex 3 & PDD IR STV 528, AR IZ X 2 EMFITRITTND
F 7o, KRA A BB O 2 KRGl LT\ 5,

D7 =y 7 A 7R MR o ATREME -
AR, K= 2 R - must-run BIROEFIE 3 EOHIZIT 7 L2y B OBRIFEAITSRDN Y Hiade Tz o
TE2R,

T U T H kR
Annex 4 DKL 7 v a AT L5 a Ak
Sectionl : RF RV =2 RXT BVl h~OE=HX Y 2 JEMIZEET DY) 72 3.
Section2 : BBt D RFEEF R AL BTN E
Section3 : U —/7—UNE=H —THHIZ A > T2
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Sectiond : SUEIZEA L TRl TV RV, T — X INE - (RE HIED 7,
Section6 : FFATIZE HA LF S TWA A, FHATIIRE STy, AT, V= —U%EDE=4 U v
RN, RO RFEEFROT =X —KA)

NO. 2

(1) 7R zV b4 V & M DO BRASIL BA#ER IOy +

(2) "R FERUERE : TITJL:V&MDOBRASIL, EcoSecurities Ltd.. 1FC-Netherlands Carbon Facility.
EHEm

(@) 7RV +EA T BEMICE T HMBER (RRMADKE) . RIALFNSD A5 U HHHAIR

(4) FAsRREHA 2001 € 10 A (21 &)

(5) BESNBHCERZ: 20,505,857 tCO, (21 £/)
6) 7R H FOWE .

<7nPzy +OER
f%’TEO)EjT:ﬁl T, A= ATEBLSRREMANLHFNE, 77 VL olghl (P OFMTHY ., 0Tk
CHATHEMMAZ R L TWDEENRZ,
1’5 L FAEIT 7 — 27 R & Ok S MR OMERF OB S| REFIHESED L TEY | Z O R
DHALBHEATND,

<EFHBITASIY FEE>
HUPLFT (V& M DO BRASIL) OEFICEWTGETLHE LTHAENS a—7 AR KRREZFA LT, 23—
2 BGERFE K OFIRIZPE S CO, HEH B & M T 2,
BEILANZFI T 5 AKX, Forest Stewardship Council D FEHEIZE S LMtk (B L) 22 HEM SV D AR %2 v
THALF I TR 5,
ZOBRALIFOW R (BALRHICRAET D A Z 2R LTRIAT2) 128D, R—=R T4 U7 —RTHE LT,
A B OHEHED 70% % BT 5,
1, 637 #:b 2RIV IX, TITE 904 EBBH CTH V. 4/ 300, 000 b DR ZRE L TV 5D, 2004 412 50%.,
2005 FEITFE D O 50% E MR T D,

<GHG BIFEE>
GHG HIE =X, L TFoEEb,

- BRBHIZ L 15,807,498 tCO, (21 4EfH])

< A H AL 4,698,359 tCO, (21 4FfH)

At 20,505,857 tCO, (21 4ERH)
<zhith>

XY 5 —3 3 1%, Det Norske Veritas Certification Ltd. (DNV)

(7) 7R FOENEDOFE (PDD A4, 4DFR#®) :

KFOD s NRAEDSTEASITHE LT, S0k 51BN GHG BIiEE < 2z LT, BT X 5z
LTCTW3,

AKFa 7 MILLDRFI LYy bDA BT 4 7THRRRITHIE

— Minas Gerais (2331} DREARHIT, ARAER &oﬁﬁ%ﬁﬁMéhf\éﬁlwﬁﬁﬁ%MﬁMEﬁéo

— RO S IE, KROMBRREHE, KRZETHE L TRHIAT 2 WL e GRS, BKNIC
BEiExHE5,

— ZORFR. REIZHE L T CO, DHEHED R\ a— 7 A% _R—R b L MEENELT 5,

72¥, ANNEX 3 Offfke LT MU L MARHOFERS TV AOWRE] LW O BERZIRM L, 77 L0l

DFE L TCORKFIFAOREL L HR, BILAlE LTOa—27 AL RROUEIZOWTHRRTND, ZoHT, M

MHL A ERIZHERF T 2 72D121%, 23— 27 A2 AT ARRZETANCHW D FIEIC L 5RO EEA R R TH D, L
CBENIZE - 22MENT, ZOFETEIARRFMIIFLET 2.0 WS A=V —2RHAL TV,

(8) "N—R 51 VDRES LR L BEMER -

ANNEX 3 IZBW TR L TWAHEHRIZ (7o rolilght v 2 — 082 %2 RIT T BT 21784987

(Behavioural analysis) |,
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— 727 e —F I LT, [BEfE, B0k B0 L LT,

R—RFGA T FVA 2000 F 10 &Y., BHOELFE LTRRKTIEEL, a—9VXFAWNS,

Iulxl bUF A BEROETAIE U TR ATRERE B 2T > TV DM D AEFET 2R REH WD, £
7o RALTIETIE. A Z v OHEHZBIET B 72010, FOREETIT S, 2004 412 50%. 2005 £E1T 50%4E4 5,

N=RATA LT Y I

N

I

a—7 R B
PRI el =

o % B et Bl JEIF,
Lo
criH oy o pHES

gk

PAaTR T AL Hl

IuY=y b FUF

BBkl TR O Hg
9 APy bNYUF ) —DREFERERERR

LTFoLBy, ey MIKD GHG i 2, E#det (A LS MR (T4 bR LS 120K
L7292 TT eyl MU UFY —EFEL TN,

HEH vy NoF U A NR—=RF7A4 2 F VT
EHE (YA kM) | - BEAEN ORI O A TAB R SIS | - 23— 2 2R IC B L2 Co, Bk,
L. 5e#l L LCRET 279, CO,
DYEHIT AN,

B (A ML) c RIRBEED T2 D DREMIC BN THE | - 32— 27 ZRBGEDJFUEEL 72 5 AR OLRIE,
T OAEIRE B D CO, PR, =R | XITBE L7 CO, PR, —FRSh
iz (1 bR) c LHORALT 7 o O@EERTHM T |« THORARLT 7 > O T4 58 )

HEN DD CO,HEH, —FRSb MH O COo,HE, —ERS

i (A hAh) s YA b (CHERBRALF) ~OEEOH | - A b (THPa—7 28GEF) ~OJFE
%, —kRSh Ok, —Rs

IEROERICE LT, MIARNBSNEOEZBZ D) —r—V2ZBRTOLENRELD] L LT, RurHy
U—MmBERA LTS,

[T D MZET DA ROBABORD N, AROEBRGRMBIE T 2R S, HRE L ThlRizBIT 54K
HWEHEHEKSED] ZLIZERLTWA,

A ROEBEAZREREICE LT, TEENZRERXEIC L 2-HOBTE (F—F—v v 7)) IZET2ERZN 2
LT, BELTORN,

22 ORARHIT. R rTRE R ARERRE 2 RFET D FSCRBRE AT TH Y . ARITRFEHSL (carbon neutral) & 425 Z LN TE D,
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(10) E=4 ) v U HEmEETHE :

GHG \CH LT HDE=4 Y > 271k, UFIORTEHAICELT, THORY v 75379,
— BRALICHWD A A~ ZADOFEE (ton) ., AKKOERE (ton)

— =P OEATHARKOER (ton)

— {HETDHa—7 AOERE (ton)

— BT CIHE T HARROER (ton)

— BT CHE T O RRORFEAE (ton)

— BUEKET O SRELEL O A pE R

GHG (ZBI# LW E B ICBI L Cik, AR (FHERES) . BEREOREORREE=X4Y) L /35L&
HiT, e - BEOE %, FSC ORGERL ISO 14000 #8IE L L TE=4# V795,

V—4r—i, AROIE, BRI BMR U228 L TR, E3E (@) oBEMBICEIVEELARVE LTS,

AR—RSA UAERICETIAERAARILLIA DT -3
c (RBELI)

a Ay PAEK

1) 2003 FEHESNZT 0Ty NMIBET T —2 OB 23 & Tl ¢,

2) 48()DRX—RA T A VBRI, ARN—ADN—RT A T Y) TR, 8b)EHAWSE, (2720, WAL
RITEFEALR X0 EWAfErES v )

3) BINTELARN—RT A T2 ARN—AELIIARRN—R) THLHE,

4) RSN T ARFERD T2, VEM OARELE 22 23K 3 OAKRR= R b & Llg U CIER IC @O EH
B RD X,

5) NR—=RATA L F Y ATBOTHEMRRIZMAE & - E2 Rl _&, ey NE/BEIHEAICLS 7 LY
v MERZFELTHWRWILTS, 7ev=y FORKGEERL, V—r—TOFREMEEZ BT 2720128,
FEMEEE . FEARHLOFLR (RFEA by 7 Ee) . TR & OKRM . KRAEFEIZE L COFMALE,

6) —oFaTxr hDXS TREHERES L) ey =y NI e =y SR ICET BT 2175 R,

7) Amnex3 T7'm =7 MEE)E HFEGHE LV AICH T D%,

) YmYxl hNRULEY =L U=l —UR@EUNZERY T TV RN,

(12) E=2 VU AERICET IAERSRILLIADTF—Va Yy
c (RBEI)
aX L RAR
T=X Y T HERIEIN— AT A VRS OER KT 5 L O IEESN DX,

(13) RESNEFAERICET D7EMR/ IV & D EFHE D A
N—=2 T A I7iE

Section 2
FFIERR ORI E ST % PDD OEA T THREHEIL ] Tid7Ze < TERBHRIRBE 1L |, BIFE OREMIRIL R Oa R~
— ZDHIGEIT BT HRBHEA B L EIC VEM 7T DL Ok _R— 2T 4 U EE STV 5,

Section 2.1 General Approach : (Para 48/CDM M&P @) 7 7' v —FBULEYI D>,
FHENTWD T 7 e —F OFBIELL T O — > ORI Tz <,
D48(a)7 T —F ZfHioTND EF M, V&M THIFBEIMELARZFIH L CRY ., @E/ BURPEHITAEE
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A. General description of project activity

Al Title of the project activity:
FELDA Lepar Hilir Palm Oil Mill Biogas Project in Malaysia

A.2. Description of the project activity:

Wastewater treatment facility is amongst the most important component in the palm
oil mill system. This is because the facility is to treatment palm oil mill effluent (POME)
that is being generated in large volume during the production of crude palm oil (CPO).
Owing to the chemical and physical properties of POME, the most efficient system used in
the initial stage of the wastewater plant is the anaerobic treatment. The current system meets
the requirement of the palm oil mill operator to safely discharge the treated POME.
However, the system releases one of the greenhouse Gases (GHG), CH, into the atmosphere
as the by-products of anaerobic digestion of POME.

Current
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: s —
| (58%) —
: Power plant
: " —(Electric power
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: POME company)
I Anaerobiotic ponds /e P
| ’ i > National Grid CO?,e.tc.
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! Aerobic ponds reduction
|
|
Proposed CHa 1
———————————————————————— emission -
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Power plant
—(Electric power
company)

r
|
I
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I
I
I
I
|
I
|
I
I
: Digesting Tank Gas engine 4@&1“0“
I
|
I
I
|
I
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I
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Connected

CH4 (65%) Electricity

National Grid

& Aerobic ponds A
N Vel

CH,4 Recovery CH,4 Power generation & supply

Fig. 1Schematic diagram of the proposed project activity

(GHG emission reduction by CH, recovery)
The proposed project activity is to recover the potential biogas (CH,) from the POME
wastewater treatment facility by replacing the anaerobic lagoons with sealed digesting tanks.

(GHG emission reduction by CH, power generation & supply)

Part of the project activity also will generate electric power from the combustion of
the CH, in the gas turbine. Power generated then is supplied to Tenaga Nasional Berhad (TNB —
sole electric power company in Peninsular Malaysia), by the grid connection.

The significance of the project activity is as follows:

1)This project will be a symbol for business collaboration between Japan and Malaysia in the field of

the global environmental issues.

2)This project activity will be in accordance with the Malaysian government policy that will facilitate
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A3.

Ad.
A4l
A4l11

to introduce renewable energy up to 5% of total domestic energy demand by the end of 2005
according to the 8th Malaysia Plan 2001-2005.

This project activity will strongly support the sustainable development of the palm oil
industry in Malaysia in view of the following 3 aspects.

3)
i) Environment
The project will alleviate the undesirable smell of POME and provide cleaner environment.

ii) Development
The project will generate electricity, activate economy and bring investment.

iii) Social economy
The project will create more opportunity for better jobs.

Project participants:

Matsushita Electric Industrial Co., Ltd., the most comprehensive worldwide electric and electronic
product manufacturer, potential Japanese business partner of this venture project

EX Corporation, the Japanese environmental planning consultant company, specializing in waste
treatment and greenhouse gas reduction, CDM project activity advisor

Kyushu Institute of Technology, the Japanese university of technology, specializing in cutting-edge
engineering filed such as computer science and environmental science, CDM project activity advisor

FELDA PALM INDUSTRIES SDN BHD, the largest Malaysian palm oil-based company,
potential Malaysian business partner of this project

Universiti Putra Malaysia, the Malaysian university specialized in environmental
biotechnology particularly in utilization of organic waste, CDM project activity advisor

Technical description of the project activity:
L ocation of the project activity:

Host country Party(ies):
Malaveia (Malaveian onvernment ratified the Kvata Protacal an Sentemher 4 2002 )
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Table 1 Brief overview of Lepar Hilir palm oil mill

Items Situation
Address Karung Berkunci No.3, 26300 Gambang, Pahang State
Commissioned 1986
Possessed plantation area 24,600 hectares
FFB (Fr.esh Frult.Bunch) S4th
processing capacity
FFB processed 259,890t (2002)
CPO Production 3,000~4,000t/month
Boiler capacity 18 t-steam/h (2 tubulous boilers in the mill)
Power generation capacity 650 kW (2 back pressure turbines in the mill)
POME treatment method Anaerobic lagoon method  (30,000m*x 4 ponds)
COD in POME 40,000-60,000 ppm
?igc]ﬁa;;eei(ed POME before Less than 100 ppm

None

(The mill generates its own electricity from the combustion of oil palm fiber
and shells as fuel. This is done inside the 2 steam boilers complemented with 2
steam turbines to generate power. Hence the mill is self-sufficient.)

Electricity supply from TNB

TNB Lepar Hilir 3 substation (11 kV)
Nearest TNB substation (The substation is about 4km from Lepar Hilir palm oil mill and located in the
residential area of the palm oil plantation settlers.)

A.4.2. Category(ies) of project activity

- CH, recovery
—  Electricity generation for a system

A.4.3. Technology to be employed by the project activity:

Scientifically, it has been proved that anaerobic digestion of POME will produce a mixture of biogas
that is mainly CH, and carbon dioxide. Being originated from agricultural products and no chemical is added
during the extraction of CPO, POME is the most suitable biowaste in the CH, fermentation. It also has been

shown that CH, emitted from this process has a good potential in the power generation using a gas engine. The
power generated then can be supplied to power company by grid connection if the mill is located in close
proximity with the power grid or else the power can be consumed locally by the mill, small/medium scale
industries or settlers’ residential areas. At present there are 2 conventional systems used in treating POME,
firstly lagoon system, second is the combination of lagoon and open digesting tanks. However, only a few of the
mills are using the later system. The choice of the treatment system is largely depend on the availability of land
and financial factor. In the instance of the mill using the combination of lagoon and open digesting tanks, with
some modification to seal the tanks, CH, could be recovered.

Technically, the power generation process commencing from the CH, fermentation up to the

combustion of CH,, we anticipate minimal constraints. This is because mostly of the technologies have been
established and proven viable.

Therefore, this project activity will try to make full use of those existing technologies and aim to minimize the
additional investment and maximize the cost benefit.
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A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse gas (GHG) by
sources are to be reduced by the proposed CDM project activity, including why the emission reductions
would not occur in the absence of the proposed project activity, taking into account national and/or
sectoral policies and circumstances:

This project is based on two complementary activities, as follows:

—The collection of biogas generated from POME; and,

—The generation and supply of electricity to the regional grid, thus reducing the dependence of
fossil fuels for electricity generation.

The baseline scenario is defined as the most likely future scenario in the absence of the
proposed CDM project activity. The baseline scenario is the continued uncontrolled release of GHG to
the atmosphere, similarly to most palm oil mills in Malaysia.

Recovery of biogas to generate electricity will result in the avoidance of CH, emissions to the
atmosphere and the reduction of approximately 27,100t-CO,/y over 10 years. However, we anticipated
that the baseline would increase in the future as GHG emission is positively correlated with the
production of CPO. In the absence of the proposed project activity it unlikely that such biogas
recovery and power generation systems will be implemented. This is because based on the current
wastewater treatment system, the properties of the discharge POME is complying with the Department
of Environmental regulations. Financial, the system is economically not viable. Moreover, the mill
is having a surplus of energy from the fiber and shell using low efficiency boiler system. Even with
the implementation of stricter water discharge regulation, the mill operators may only require minimal
investment to modify the current wastewater treatment plant to meet the requirement. Thus the GHG
emission will continue.

A.45. Publicfunding of the project activity:

The implementation of this project is not dependent on any Official Development Assistance resources
or any other resources from any international development-funding agency.
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B. Baseline methodology

B.1 Titleand reference of the methodology applied to the project activity:

There is no methodology choice available on the UNFCCC website yet. However, as a general
approach, “Existing actual or historical emissions, as applicable” and “Emissions from a technology that
represents an economically attractive course of action, taking into account barriers to investment” are adopted in
this project activity.

B.2. Justification of the choice of the methodology and why it is applicable to the project
activity

1) Existing actual or historical emissions, as applicable

CH, emission from lagoons can be estimated by using empirical formula shown in E.4. and
Annex 3.2). Apart from the above estimation, field assessment of CH, emission from the actual site as
business per usual will also be carried out. This is supported by another field observation at Serting
Hilir palm oil mill (the largest mill in FELDA company) to quantify the CH, emission more precisely
in order to establish the baseline. (See Annex 3.2))

2) Emissions from a technology that represents an economically attractive course of action,
taking into account barriersto investment

With the assistance of CDM, economically the proposed project looks feasible. Firstly the
raw materials such as POME, empty fruit bunch and shell are readily at available at the mill itself.
Secondly, transportation problem will be automatically alleviated since all the biomass wastes are
concentrated in Situ. In terms of the technology to utilize the biomass for power generation, a
combination between Malaysian experience in renewable energy research and Japanese technologies
promises an attractive outcome at the end of the project. Moreover with the new policy drawn up by
the Malaysian Government to encourage 5% of the electricity power should be generated from
renewable energy, the setting up of power generation plant at Lepar Hilir palm oil mill looks viable.

B.3. Description of how the methodology is applied in the context of the project activity:

B.4. Description of how the anthropogenic emissions of GHG by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity (i.e.
explanation of how and why this project is additional and ther efore not the baseline scenario)

Here we described with no separation of B.3. and B.4.

1) The possibility to recover CH, and supply the electric power as baseline scenario

Figure 3 shows the mass balance of the CPO production process in the power generation
perspective. This figure also indicates the excessive biomass produced from the mill and their
potential for power generation.

2.5(m*-POME/t-CPO)
Treatment

FFB from mp [ ) | POME | # water to the
planattion
24

nearest river

20wWt%
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|Biomass | Biogas | T TTTTTT |
owm% | |
'
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Leaper Hilir palm oil mill

Fig. 3 By-products generated from Lepar Hilir mill
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Currently, the power generated for the mill is from the fiber and shell only. Even then the
amount used are significantly smaller compared to the actual amount produced annually. (See fig. 4).
Apart from producing the electricity to the mill, the steam is also used in the sterilization of fresh fruit
bunch. The power generation system comprises of 2 tubulous boilers and 2 back pressure turbines.
At the same time, EFB and CH, are not being utilized for power generation. Only a small amount of
EFB is being returned to the plantation for soil mulching while CH, is being released to the
atmosphere.

; CH,; from Pome

! & \

\ EFB J
(Unutilized) S

Electiric equipments for running mill

A A
R o |mmmmmmmmmm oo S L__.  Electricity
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Fig. 4 Energy utilization in Lepar Hilir mill

With the close proximity of the mill to the TNB Lepar Hilir 3 substation (11kV) at
approximately 4km, the potential of supplying the electricity from the renewable energy is very
promising. On the other hand due to high capital investment, neither CH, nor EFB power generation
is economically attractive.

Based on our estimation, the Internal Rate of Return (IRR) of CH, power generation could not
be calculated because of the operating revenue deficit and also the IRR of EFB power generation is
very low value at 0.03 %.

Therefore, the possibility of recovering CH, and supplying the electric power as baseline
scenario becomes unattractive without CDM.

2) The possibility to change the POME treatment method from lagoons to open digesting tanks
as baseline scenario

Preliminary studies carried out indicate that the CH, content of the biogas mixture depends on
the POME treatment methods. Results showed that 58% and 48% of the total biogas is CH, were
detected from lagoon and open digesting tank methods respectively.

At Lepar Hilir palm oil mill, lagoon system is used to treat POME before safely discharged
into the nearest river. There is no concern about implementation of new environmental standard on
treated water discharge of below 50 ppm of BOD by the Department of Environment (DOE) to the
mill site because it is fairly isolated and quite far away from residential area.

Hence there is little possibility to change the POME treatment method from lagoons to open
digesting tanks as baseline.

The baseline scenario for the proposed project can thus be described as follows:

No CH, collection and change of the POME treatment method at Lepar Hilir mill and thus
unimpeded release of CH, to the atmosphere until some future time when the collection of CH,
becomes economically attractive course of action or change of the POME treatment to meet the
stricter treated POME discharge level.
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B.5. Description of how the definition of the project boundary related to the baseline methodology is

applied to the project activity:

A schematic diagram of the project activity and system boundaries is presented in
Fig.5. The project activity comprises FFB transportation from plantations, CH, collection
system, the equipment for electricity generation and grid connection to the nearest TNB

substation, Lepar Hilir 3 (11kV)

I————————————————————I
I 2.5(m*-POME/t-CPO)
@ o opo ) | Fowe | ﬁ
20wt% )
Fre I ee_____ 3 24m3Biogasim’POME)
I transportation :Biomass : :_Biogas :
10wt% | | | |
- . '
I : : CH4 content in Biogas :
6.7Wi% : | 'Lagoon:»58%» :
I . | : -Open digestin tank: 42% :
| ! i ¢ |
24wt% : | : y :
| B - O - o
I ] T ________ S
CH4 power generation plant
I (power generation efficiency :30%)
T Leaper Hilir palm oil mill
] TNB I
substaion f . | TNB by erid .
t t t
ectricy supply to y grid connection

to Kernel clacking
mill

Kernel oil

Kernel clacking mill

’ CO02, CH4, N20, by Fossil fuel conbustion

TNB Power station

Fig. 5 Diagram of project boundaries

The table 2 shows a summary of the project boundary for the project activity.
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Table 2 Summary of project boundary

Emissions Project Scenario Baseline Scenario
Direct 100% of CH, from POME will be | CH, emission from lagoons.
on-site recovered by sealed digesting tanks.
Emissions from electricity use for | Emissions from electricity use for
operation of mill — excluded, since it | operation of mill — excluded, since it
is carbon neutral by biomass such as | is carbon neutral by biomass such as
fiber and shell from FFB fiber and shell from FFB
Emissions from electricity use for | Emissions from electricity use for
back-up and stating mill- it is by | back-up and stating mill- it is by
diesel fuel but excluded because the | diesel fuel but excluded because the
emission will be negligibly small. emission will be negligibly small.
Transportation of FFB to project site — | -
excluded because the emission could
be negligibly small.
Direct Use of electricity generated from CH,, | Emissions associated with use of gird
off-site reducing CO, emissions in the | electricity — in the interests of
electricity grid. conservatism emission reductions
arising from the displacement of more
carbon intensive electricity will not be
included in the projects volume of
CERs
Indirect Emissions from electricity use for | -
on-site operation of CH, power generation
system — excluded, since it is carbon
neutral
Emissions from construction of the | -
project— excluded because the
emission could be negligibly small.
Indirect - -
off-site
B.6. Details of baseline development

B.6.1 Date of completing the final draft of this baseline section (DD/MM/YYYY):

14/02/2003

B.6.2 Name of person/entity determining the baseline:

Dr. Yoshihito Shirai
Graduate School of Life Science and Systems Engineering
Kyushu Institute of Technology

2-4 Hibikino, Wakamatsu-ku, Kitakyushu, Japan
Telephone +81-93-695-6070

Fax +81-93-695-6005

E-mail: shirai@life.kyutech.ac.jp
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| C. Duration of the project activity / Crediting period

C1l Duration of the project activity:
C.11  Starting date of the project activity:

Estimated as 01/07/2004

C.12.  Expected operational lifetime of the project activity:
10 years
C.2 Choice of the crediting period and related infor mation:
C.22.  Fixed crediting period (at most ten (10) years):
C.2.2.1. Starting date (DD/MM/YYYY):
Estimated as 01/07/2004

C.2.2.2. Length (max 10 years):

10 years
D. Monitoring methodology and plan
D.1. Name and reference of approved methodology applied to the project activity:

There is no methodology choice available on the UNFCCC website yet, but this project requires only a
straightforward monitoring methodology.

D.2. Justification of the choice of the methodology and why it isapplicable to the project activity:

For the evaluation of the effect from this project activity in Lepar Hilir palm oil plant, the following
monitoring plan shall be performed. The project activity was laid out partly based on our experience in Serting
Hilir palm oil mill.

1) Organization for verifying the effect of the project

Malaysia Methodological Services, the main body overseeing the CDM activity in Malaysia,
or Department of Environment (DOE).

ii) Sampling and data collection method
On site sampling, Video analysis, discussion and bench study from mill data, others.
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D.3.

will be archived:

The following data will be collected.

Table 3

Data to be collected in order to monitor emissions from the project activity, and how this data

Dateto be collected in order to monitor emission from the project activity

ID Data variable | Data | Measured | Recording | Propor | How will | For how | Comment
number unit | (m), frequency | tion of | the data be | long is
(Please use calculated data to | archived? | archived
TR e (c) or be (electronic | data to
ease Cross- 0 0
referencing estimated monit | / paper) be kept?
to  table (e) ored
D.6)
FFB reception | t/'yea | m Every 100% | Paper 10 years | Data will be
from FELDA | r FFB (Project | aggregated
D3-1 . . .
plantation reception period) monthly
by truck and yearly
FFB reception | t/yea | m Every 100% | Paper 10 years | Data will be
from other | r FFB (Project | aggregated
D3-2 . )
producers reception period) monthly
by truck and yearly
POME yield | m*- m Once a | 100% | Paper 10 years | Data will be
D33 from CPO | POM day (Project aggregated
produced E/t- period) monthly
FFB and yearly
Biogas yield | m*- m Once a | 100% | Paper 10 years | Data will be
from POME Biog day (Project | aggregated
D34 as/m’ period) monthly
- and yearly
POM
E
CH, fraction m*- m Once a | 100% | Paper 10 years | Data will be
in biogas CHy day (Project | aggregated
D3-5 m’- period) monthly
Biog and yearly
as
Gross MW | m Once a | 100% | Paper 10 years | Data will be
D3-6 electricity h day (Project | aggregated
produced period) monthly
and yearly
D.4. Potential sources of emissions which are significant and reasonably attributable to the project

activity, but which are not included in the project boundary, and identification if and how data will be

collected and archived on these emission sources.

This project activity leads to transboundary GHG emission from the transportation by the additional
FFB to the baseline FFB reception. This emission is however insignificant and negligible as described in B.5.

D.5.

Relevant data necessary for determining the baseline of anthropogenic emissions by sources of

GHG within the project boundary and identification if and how such data will be collected and archived.

The following data will be collected.
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Table 4

Relevant data necessary for determining the baseline

ID Data variable | Data | Measured | Recording | Propor | How will | For how | Comment
number unit | (m), frequency | tion of | the data be | long s
(Please use calculated data to | archived? | archived
ML 1@ (c) or be (electronic | data to
ease Cross- . .
referencing estimated monit | / paper) be kept?
to  table (e) ored
D.6)
POME yield | m*- m Once a | 100% | Paper 10 years | Data will be
D5-1 from CPO | POM day (Project | aggregated
produced E/t- period) monthly
FFB and yearly
Biogas yield | m’- m Once a | 100% | Paper 10 years | Data will be
from POME | Biog month (Project aggregated
at Serting | as/m’ period) monthly
D5-2 .
Hilir - and yearly
POM
E
CH, fraction m’- m Once a | 100% | Paper 10 years | Data will be
in biogas at | CHy/ month (Project | aggregated
D5-3 Serting Hilir | m’™- period) | monthly
Biog and yearly
as
D.6. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data

monitored. (data itemsin tables contained in section D.3., D.4. and D.5 above, as applicable)

Table 5 shows the QA/QC procedures are being undertaken for data monitored.
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Table5

QA/QC procedures are being undertaken for data monitored

Data
(Indicate  table
and ID number

eg.D.4-1; D.4-2)

Uncertainty
level of data
(High/Medium
/Low)

Are
procedures
planned

these data?

QA/QC

for

Outline explanation why QA/QC procedures are or are not
being planned.

D3-1

Low

Yes

Measurement by truck scale is and will be conducted at
every FFB reception

D3-2

Low

Yes

Measurement by truck scale is and will be conducted at
every FFB reception

D3-3

Low

Yes

It is and will be required to measure the FFB received and
POME discharged once a day and submit the monitoring
data once a month to DOE (Department of Environment)
in the Ministry of Science, Technology and the
Environment, then the measurement of POME is and will
be conducted once a day by the flow meter installed just
before cooling ponds

D3-4

Low

Yes

Biogas flow meter installed the CH, fermentation and
storage plant will subject to regular maintenance. POME is
monitored by above method

D3-5

Low

Yes

High concentration gas detector installed at the CH,
fermentation and storage plant will subject to regular
maintenance. Biogas is monitored by above method

D3-6

Low

Yes

Meters will be subject to a regular maintenance.

D5-1

Low

Yes

It is and will be required to measure the FFB received and
POME discharged once a day and submit the monitoring
data once a month to DOE (Department of Environment)
in the Ministry of Science, Technology and the
Environment, then the measurement of POME is and will
be conducted once a day by the flow meter installed just
before cooling ponds

D5-2

Low

Yes

High concentration gas detector installed at lagoons in
Serting Hilir will be subjected to a regular maintenance as
KIT-UPM joint research.

D5-3

Low

Yes

Biogas flow meter installed at lagoons in Serting Hilir will
be subjected to a regular maintenance as KIT-UPM joint
research.

D.7

Dr. Yoshihito Shirai
Guraduate School of Life Science and Systems Engineering
Kyushu Institute of Technology
2-4 Hibikino, Wakamatsu-ku, Kitakyushu, Japan
Telephone +81-93-695-6060
Fax +81-93-695-6005
E-mail shirai@life.kyutech.ac.jp

Name of person/entity determining the monitoring methodology:
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E. Calculation of GHG emissions by sources

E.1 Description of formulae used to estimate anthropogenic emissions by sources of greenhouse
gases of the project activity within the project boundary: (for each gas, source, formulae/algorithm,
emissions in units of CO, equivalent)

This project activity assumes the 100% CH, recovery and will not count the CO, emission from
the biogas in accordance with the IPCC guideline as described in B.5. No GHG emissions are
expected by the project activity.

E.2 Description of formulae used to estimate leakage, defined as: the net change of anthropogenic
emissions by sources of greenhouse gases which occurs outside the project boundary, and that is
measurable and attributable to the project activity: (for each gas, source, formulae/algorithm, emissionsin
units of CO, equivalent)

This project activity leads to transboundary GHG emission from the transportation by the additional
FFB to the baseline FFB reception. This emission is however insignificant and negligible as described in B.5.

E.3 Thesum of E.1 and E.2 representing the proj ect activity emissions:
No GHG emissions are expected by the project activity.

E.4 Description of formulae used to estimate the anthropogenic emissions by sources of greenhouse
gases of the baseline: (for each gas, source, for mulae/algorithm, emissionsin units of CO, equivalent)

Table 6-9 show the formulae formulas and parameters used to estimate the anthropogenic emissions
by sources of greenhouse gases of the baseline.

Table6 Formulafor estimating CH, emission from POME
(The reason to adopt the below formulas is shown in Annex 3 2))

CH, emission (t-CO, eq. /y)
= CPO production(t) (=CPO yield (t-CPO /t-FFB) * FFB received (t/y))
* POME yield in the CPO production (m*-POME/t-CPO)
* Biogas yield from POME (m*-Biogas/m*-POME)
* CH, fraction in biogas (m’-CH,/m*-Biogas)
* CH, density (t-CH,/m*-CH,)

*GWP (CH,)
Table7 Parametersfor estimating CH, emission from POME
(The reason to adopt the below parameters is shown in Annex 3 2))
Parameters Value (2004-2013) Unit

FFB received 15,000-274,300 t/year
CPO yield 0.2 t-CPO /t-FFB
POME yield in the CPO production 2.5 m’-POME/t-CPO
Biogas yield from POME 24 m’-Biogas/m*-POME
CH, gas fraction in biogas 0.58 m*-CH,/m’-Biogas
CH, density 0.00071 t-CH,/m*-CH,
GWP (CH,) 21 -

Table8 Formulafor estimating GHG emission by fossil fuel consumption

(Details of the calculation process is shown in Appendix 3.)

GHG emission(t-CO, eq./y)=(CH, recovered (t-CH,/y)
* Heat value of CH, (MJ/t-CH,)
* Conversion coefficient from heat to electricity (kWh/MJ)
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* Power generation efficiency (kWh/kWh)
- Electricity demand to operate CH, power generation plant (kWh))
* > (Emission factor of each gases (kg, mg-gas/kWh))

*GWP (each gases)
Table9 Parametersfor estimating GHG emission by fossil fuel consumption
(Details of the calculation process are shown in Appendix 3.)
Parameters Value (2004-2013) Unit
CH, recovered 831-1,519 t-CH,/year
Heat value of CH, 55.4*10E+3 MJ/t-CH,
Conversion coefficient from heat to electricity 0.278 kWh/MJ
Power generation efficiency 0.3 kWh/kWh
Electricity demand to operate CH, power generation plant 876 MWh/year
Electricity supply 2,959-6,137 MWh/year
Emission factor of CO, 0.623 kg-CO,/kWh
Emission factor of CH, 2.81 mg-CH,/kWh
Emission factor of N,O 3.74 mg-N,O/kWh
GWP (CO,) 1 -
GWP(CH,) 21 -
GWP(N,0) 310 -
E.5 Difference between E.4 and E.3 representing the emission reductions of the project activity:

In this project activity, no GHG emissions are expected as described in E.1, then the baseline emission
equals the emission reductions of the project activity in E.4.

E.6 Table providing values obtained when applying for mulae above:

Table 10 shows the result of baseline emission estimation by using the formulas and parameters
described in E.4.

Tablel0 Baseline emissions from the project activity
(Details of the calculation process is shown in Appendix 3.)
Items Unit/Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 (ZOgZE;(IMS)
Emission reduction by CH4 recovery t-CO2 eq./y 28,465 27,922 27,587 26,566 25173 24,202 23,672, 21,535 15,566 18,517 239, 206
Emission reduction by fossil fuel conversion [t-CO2 eq./y 3,831 3,747 3,696 3,639 3,325 3,175 3,094 2,765 1,847 2,301 31, 320
Total Emission reduction t-CO2 eq./y 32,296 31,670 31,283 30,105 28,498 27,377 26,765 24,300 17,413 20,818 2170, 526|
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F. Environmental impacts

F.1. Documentation on the analysis of the environmental impacts, including transboundary impacts

As the Environment Impact assessment (EIA) in accordance with the Environmental Quality Act 1974
(ACT 127) applied over 10MW power plant, This project activity will generate the maximum electric power of
approximately 0.8MW and should not be subjected to the EIA.

F.2. I f impacts are considered significant by the project participantsor the host Party:.
None
G. Stakeholder s comments
G.1L - Brief description of the process on how comments by local stakeholders have been invited and
compiled:

This project activity was designed based on the result of Clean Development Mechanism feasibility
study (F/S) implemented by the Ministry of the Environment JAPAN. The steering committee of the F/S has
been held regularly. During committee meeting local stakeholders were invited and their comments were
compiled.

G.2 Summary of the comments received:
At the 1* Steering Committee on CDM Project in Malaysian Palm Oil Industry, Mr. Chow Kok Kee, a
member of UNFCCC CDM Executive Board, made a statement that this CDM project seems to satisfy the

Malaysian criteria of sustainable development for CDM project. Those criteria are as follows:

(1) Environment
The project will alleviate the undesirable smell of POME and provide cleaner environment.

(2) Development
The project will generate electricity, activate economy and bring investment.

(3) Social economy
The project will create more opportunity for better jobs.

At the 2" Steering Committee, EX CORPORATION presented the CDM F/S on the biogas-biomass
power generation at Lepar Hilir and Cini3. At the end of the presentation, it was agreed and understood by the
steering committee that the biogas generation project at Lepar Hilir palm oil mill will proceed and be used as a
CDM model.

(Details of the 1% & 2" Steering Committee is shown in Appendix 4, 5, 6)
G.3. Report on how due account wastaken of any comments received:

None
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CONTACT INFORMATION ON PARTICIPANTSIN THE PROJECT ACTIVITY

Annex 1

Organization: Matsushita Electric Industries Co., Ltd. (National/Panasonic)
Street/P.O.Box: 1006 Kadoma

Building:

City: Kadoma City

State/Region: Osaka

Postfix/ZIP: 571-8501

Country: Japan

Telephone: +81-6-6908-1121

FAX:

E-Mail:

URL: http://www.matsushita.co.jp/
Represented by:

Title: Assistant Councilor
Salutation: Mr

Last Name: Yamamoto

Middle Name:

First Name: Kazunori

Department: Environmental Auditing Group, Corporate Environmental Affairs Division
Mobile:

Direct FAX: +81-6-6909-1163

Direct tel: +81-6-6906-2036

Personal E-Mail:

yamamoto.kazunori(@jp.panasonic.com

Organization: EX CORPORATION
Street/P.0.Box: 2-17-22

Building: Mejiro-nakano bldg.
City: Takada, Toshima-ku
State/Region:

Postfix/ZIP: 171-0033

Country: Japan

Telephone: +81-3-5956-7503
FAX: +81-3-5956-7523
E-Mail:

URL: http://www.exri.co.jp/
Represented by:

Title: General Manager
Salutation: Mr

Last Name: Suzuki

Middle Name:

First Name: Shinich

Department: Environmental and Social Planning Department
Mobile:

Direct FAX:

Direct tel: +81-3-5956-7515

Personal E-Mail:

suzuki@exri.co.jp
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Organization: Kyushu Institute of Technology (KIT)
Street/P.O.Box: 2-4 Hibikino, Wakamatsu-ku
Building:

City: Kitakyushu City
State/Region:

Postfix/ZIP: 808-0196

Country: Japan

Telephone: +81-93-695-6000

FAX: +81-93-695-

E-Mail:

URL: http://www.kyutech.ac.jp/
Represented by:

Title: Professor

Salutation: Dr

Last Name: Shirai

Middle Name:

First Name: Yoshihito

Department: Graduate School of Life Science and Systems Engineering
Mobile:

Direct FAX:

Direct tel: +81-93-695-6060

Personal E-Mail:

Shirai@life kyutech.ac.jp

Organization: FELDA PALM INDUSTRIES SDN BHD
Street/P.O.Box: Jalan Gurney Satu, 54000
Building: Balai FELDA

City: Kuala Lumpur
State/Region:

Postfix/ZIP:

Country: Malaysia

Telephone: +603-2692-8066

FAX:

E-Mail:

URL: http://www.FELDA .net.my/
Represented by:

Title: Head of Department
Salutation: Mr

Last Name: Subash

Middle Name:

First Name: Sunderaj

Department: Engineering/Special Projects/R&D
Mobile:

Direct FAX: +603-2693-9130

Direct tel: +603-2697-1070

Personal E-Mail:

s.subash@FELDA .net.my
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Organization: Universiti Putra Malaysia (UPM)
Street/P.0.Box: Faculty of Food Science and Biotechnology
Building: Universiti Putra Malaysia
City: Serdang

State/Region: Selangor

Postfix/ZIP: 43400

Country: Malaysia

Telephone: +603-89468358

FAX: +603-89463552

E-Mail:

URL: http://www.upm.edu.my/
Represented by:

Title: Professor

Salutation: Dr

Last Name: Hassan

Middle Name:

First Name: Mohd Ali

Department: Department of Biotechnology
Mobile:

Direct FAX:

Direct tel: 1+603-89468368

Personal E-Mail:

alihas@putra.upm.edu.my
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The implementation of this project is not dependent on any Official Development Assistance resources
or any other resources from any international development-funding agency.

Annex 3
NEW BASELINE METHODOLOGY

1 Title of the proposed methodology:

As a general approach, “Existing actual or historical emissions, as applicable” and “Emissions from a
technology that represents an economically attractive course of action, taking into account barriers to
investment” are adopted in this project activity.

2. Description of the methodology:
2.1. General approach (Please check the appropriate option(s))
E Existing actual or historical emissions, as applicable;
O Emissions from a technology that represents an economically attractive course of action,

taking into account barriers to investment;

O The average emissions of similar project activities undertaken in the previous five years, in
similar social, economic, environmental and technological circumstances, and whose performance is among the
top 20 per cent of their category.

2.2. Overall description (other characteristics of the approach):
None

3. Key parameter gassumptions (including emission factors and activity levels), and data
sour ces consider ed and used:
Baseline emissions of this project activity are as follows: (seefig.1)
-CH, emission without CH, recovery
-GHG from fossil fuel combustion without recovered CH, power generation system

| 2.5(m3-POME/t-CPO) I T
reatment
:I:iair;:'\ FFB cPO ‘ - ‘ POME water to the

20W% nearest river
24(m3-Biogas/m3-POME)

| Biomass ! [Biogas | I

10wt% | i I
| : CH4 content in Biogas : I ) -
| » Shell | -Open digestin tank: 42% | I -1

: ; ¢ ! r :Project boudary
24wt% | : A :
» EFB ! | l CH4 ] ‘ coz H
| [ —— S J I
CH4 power generation plant
| (power generation efficiency :30%) I
I Leaper Hilir palm oil mill
j TNB |
substaion Electri ly to TNB by grid ti
ectricy supply to y grid connection
- » Karnel R o
to Karnel clacking
mill —
L r—
Karnel clacking mill TNB Power station

Fig. 1 Framework of baseline
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We proposed the project boundary is from the FFB reception at Lepar Hilir mill from plantations until
the connection of power generated from the mill to the nearest TNB substation, Lepar Hilir 3 (11kV).
Basic idea of transboundary emission by this project activity is shown in B.5.

In figure 1, estimation of CH, emission was based on the amount of FFB received for processing by
the mill without any recovery. In addition, GHG emission is also attributed from the fossil fuel combustion.
The CH, and GHG emission were derived from formulas that are described later. Using these figures,
the calculated the baseline emission can be estimated.

(CO, emission from POME is not included in the baseline emission in accordance with the IPCC
guideline because it is derived from biomass)

1) Estimation of the amount of FFB received

The amount of FFB received at Lepar Hilir is a sum of the following amount.
- FFB from the FELDA plantation
- FFB form other FFB other producers

a) FFB from the FEL DA plantation

FFB are harvested and transported from the plantation estate called Scheme, located around each of the
palm oil mill. One Scheme consists of several lots own by several individuals
FFB can be harvested generally after 3 years from planting. The economic life span of the palm trees is ranged
from 25 to 30 years before replanting is carried out.

IBRD Report of the Time-series FFB yields data below shows that the largest amount of FFB is
harvested about 10 years after planting.

Tablel Time-seriesFFB yiddsdata

Elapsed years after . 4 10 15 20
planting (First crop)
Crop yields (t/ha) 4.9 21.5 20.2 18.7
Relative yields (%) 23 100 94 87

*Vegetation density: 148trees/ha, Ref.: IBRD

Based on the generally yield profile of the oil palm, FELDA is able to make an approximation of the
FFB production, thus forecast the production of CPO at a designated mill. At present, FELDA has estimated
the FFB and CPO production up to year 2019 using the Fig.2 model. The model assumes that the economic life
is 28 years. The first FFB will commence at the 4™ of planting and continues for the next 25 years. In general
the yield profile will increase gradually until the production peak at 11" year. Then the yield will decrease at a
constant rate until the 25™ year. In the last 3 years, the FFB amount shall remain 70 percent of the peak year’s
figure.
As oil palm is a perennial crop, the FFB yield tend to fluctuate due to variation in the cultivation
methods and environmental factors such as manuring, yield cycle rainfall and climate change.
Chew of Applied Agricultural Research Sdn Bhd, shows the possibility of increasing the FFB yield to an
average of 24-29t/ha/year by improving the soil nutritional balanced and moisture management.
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Fig.2 Time-seriesFFB yield model (FEL DA model)

After considering the entire yield limiting factors, FELDA model in predicting the FFB yield baseline is adopted
into the project activity. This largely because the model is considered to be conservative. During the course
of the project the actual FFB yield data will be collected from FELDA plantation and will be compared with the
estimation made earlier using the model.

Fig. 3 describes the estimated time-series receiving of FFB at Lepar Hilir

250,000

N i
\\

150,000 ,

FFB received (t)

100,000 / WV

|
S

0 4?—4—0-‘—/
1978 1983 1988 1993 1998 2003 2008 2013 2018 2023 2028
Year

Fig.3 FFB from FEL DA plantation (Estimated by the FEL DA mode!)

Table 3 shows the the replanting areas that will be carried out until 2019 at the FELDA plantation from
which the FFB is processed at Lepar Hilir.
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Table3 Overview of thereplanting at FEL DA plantation

Year 2001 2008 2010 2011 2012 2013 2014 2015 2016 2017 2019] Total
Replanting area (ha 650( 2,972 1,140] 4,921 1,751 1,931 2,121 4,600 724] 2,180f 1,589 24,579
Percentage 2.6% 12.1% 4.6%  20.0% 7.1% 7.9% 8.6% 18.7% 2.9% 8.9% 6.5% 100.0%

Based on the FELDA FFB production model (Figure 2) and the replanting pattern (Table 3), the amount
of FFB that will be processed in Lepar Hilir Mill is plotted in Figure 3.  As shown a constant increase of FFB
processed as the oil palm is maturing, follows by drastic decline attributed to the replanting of large hectare of
old oil palm areas. It is explained that as in Fig. 2, although not at a constant speed, the receiving rate
consecutively increase or decrease right after the initial planting and in the 28th year it falls from 70 % to 0%
due to replanting

The highest tonnage of FFB processed will be recorded in 1997 at 230,000t. A staggered decline will be
observed after the peak until 2015 where the FFB tonnage is below 100 000 tonnes. After the trough, the FFB
yield starts to increase again as more than 60% of the areas have been replanted and more areas are coming to
maturity. Lepar Hilir Mill is anticipated to reach it maximum processing capacity is in the 2025 at 230 000
tonnes.

b) FFB form other FFB producers

Currently FELDA is also purchasing FFB from non-FELDA plantations to optimize it’s the mill
capacity and the decline of CPO production caused by the decrease of FFB processed due to replanting.

The contribution of FFB from non-FELDA plantation is anticipated to continue and increase in the near
future as a result of increase in planted areas with no new mill being developed. Especially in Peninsular
Malaysia the opening of new mill is being strictly regulated due to few environmental reasons. For this study,
the actual figures for the FFB originated non-FELDA plantations sent to Lepar Hilir mill were based on
information received from other producers. No data was made available by FELDA. Therefore the estimation
is from 2002 through 2012 based on input from the non-FELDA plantations.

Table 4 shows the estimated amount of received FFB from non-FELDA plantations at Lepar Hilir.

Table4 FFB from other producers (Estimated by FELDA)

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012] Mean

FELDA | 202,040 197,430 192,623 190,462 187,649 185,015 161,592 159,223 149,196 115,735 111,003

Others 57,850 72,580 81,677 78,608 78,191 70,985 80,988 73,997 78,914 91,785 38,997 73,143

TOTAL | 259,890 270,010 274,300 269,070 265,840 256,000 242,580 233,220 228,110 207,520 150,000

*FFB from FELDA is estimated by the FELDA MODEL. (see Fig.2 and 3)

Similar pattern of FFB processed can also be seen with significant decline in FFB process in the next 5
years. To comfort such decline in FFB receive from the FELDA and non-FELDA plantation, FELDA will make
utmost efforts to keep maximizing the mill capacity from other resources. .

In view of the above conditions, the baseline of the amount of FFB in this project is a basically the mean value
of the estimated FFB for 11 years from 2002 through 2012.
However, it does not exceed the largest record in the past as the mill has little possibility to receive and process
far more FFB than previously.

Fig. 4 shows the estimation of FFB received at Lepar Hilir.
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Fig.4 FFBfrom FELDA and other producers

2) Estimation of CH, emission
a) Equation for CH, emission estimation

As for CH, emission from POME, the calculation method is adopted from the first national report to the
UNFCC secretariat by Malaysian government.

Table5 Formula for estimating CH, emission from POME

CH, emission (t-CO, eq. /y)
= CPO production(t) (=CPO yield (t-CPO /t-FFB) * FFB received (t/y))
* POME yield in the CPO production (m*-POME/t-CPO)
* Biogas yield from POME (m*-Biogas/m’-POME)
* CH, fraction in biogas (m*-CH,/m’-Biogas)
* CH, density (t-CH,/m*-CH,)
* GWP (CH,)

The calculation method is widely used in various research reports by the government such as “Feasibility study
on grid connected power generation using biomass cogeneration technology (2000)” by Malaysia Energy Center
(PTM), or the monographs by the authorities on palm oil research like Palm Oil Research Institute Malaysia:
PORIM. Thus the approach is regarded as the principle formula of the project.

b) Parametersused in the equation

i) POME yield from the CPO production

As reported in various government reports and research publications, the ratio of every 1 tonne of CPO produced
the mill will generate 2.5m3 of POME has been widely adopted. However, due to lack of monitoring and
different operational conditions of the mills in Malaysia, the ratio may be differed significantly. Therefore, for
this project stringent observation is recommended to monitor and record the amount of FFB process and POME
discharge respectively. Meanwhile, FFB and CPO relationship is represented by OER (Oil Extraction Rate: CPO
acquisition out of FFB) at approximately 20%. Let 20% (0.2 t-CPO/t-FFB), CPO generation rate per POME will
be 2.5m’-POME/t-CPO and POME generation rate per FFB will be 0.5m*-POME/t-FFB. It recaptures the
condition when POME was generated as shown in Table 6.
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Consequently 0.5m*-POME/t-FFB (=2.5m*-POME/t-CPO X 0.2 t-CPO/t-FFB) is adopted as the baseline
setting data in this project by substituting for the value of Lepar Hilir from conservative viewpoint.
Table 6 shows the examined data at Lepar Hilir, Cini3, and Serting Hilir.

Table6 FFB received and POME generation (2002)

Lepar HiIir_ _ Cini3 _ Serting Hilir

Month JFFB (t) |POME (m3) [POME/FFB (m3/t) JFFB (t) |POME (m3) [POME/FFB (m3/t) JFFB (t) [POME (m3) [POME/FFB (m3/t)
1] 21,250 12, 580 0.59] 13,390 6, 695 0.50] 17,930 8, h81 0.48
2] 17,000 13, 287 0.78] 11,320 5, 660 0.50] 19,000 9,152 0.48
3] 18,440 13, 664 0.74] 12,090 6, 045 0.50] 21,150 9, 360 0.44
4] 15,910 13,815 0.87] 11,100 6,438 0.58] 20,300 9, 862 0.49
5] 14,940 15, 041 1.01] 13,245 6,675 0.50] 22,110 10, 960 0.50
6] 20,210 15, 203 0.75] 11,930 5,828 0.49] 26,600 13,148 0.49
71 21,490 15, 360 0.71] 12,265 6, 343 0.52] 29,290 14, 803 0.51
8] 24,900 18, 945 0.76] 17,405 8, 664 0.50] 32,550 16, 307 0.50
9] 28,700 16, 830 0.59] 18,225 9,391 0.52] 31,071 15, 647 0.50
10] 28, 850 16, 289 0.56] 18,000 9,353 0.52] 31,090 15, 595 0.50
111 24,100 14,877 0.62] 14,100 7,470 0.53] 28,340 12,558 0.44
12] 21,900 12,287 0.56] 12,455 6,574 0.53] 20, 750 10, 317 0.50

Total 257,690] 178,178 0. 69] 165, 525 85, 136 0. 51] 300, 181 146, 290 0.49

Source: FELDA PALM INDUSTRIES SDN BHD

As shown in table 6, the ratio between POME and FFB of
Lepar Hilir resulted in higher figures because it included not only POME but also the washing water from other
facilities. On the other hand, the value for Cini3 and Serting Hilir is fairly close to the mean value of 0.5m’-
POME/t-FFB. However, it is not obvious whether the washing water is included in POME or not in Cini3 and
Serting Hilir as this was not mentioned by the mills.
The project activity adopts the data at the moment, will verify the data by monitoring in the project
period. If the monitoring result is different from the data, date back to the start and reset the data.

ii) Biogasyield from POME

It is also stated in a number of government reports and various literatures describing that biogas yield from
POME is approximately 20 to 28 (m’-CH,/m’-Biogas). For this project upper limit of biogas yield (28 m*-
CH,/m’-Biogas) is adopted for estimation. Due to the large differences between upper and lower is about 1.4
times, thus CH, can also be generated at 1.4 times more. This may have considerable influence over CDM
projects.

At present fieldwork is being conducted to verify this figure for better estimation. If the monitoring result is
different from the data, date back to the start and reset the data.

iii) CH, gasfraction in biogas
It also has been reported that biogas mixture content is 65% CH, and 35 % CO,. However the data was based on

laboratory analysis not as business per usual.
In line with this, KIT(Kyushu Institute of Technology) — UPM(University Putra Malaysia) have been studying

the CH, fraction in biogas since 2001 at the Serting Hilir mill. The latest measurement in the lagoon and the
open digesting tank is shown in Table 7.
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Table7 Measured CH,, gasfraction in biogas (mean value)

Mean CH, gas fraction and
measurement period

Lagoon 58% (13weeks: Nov.-Jan.)
Open digesting tank 42% (27weeks: Jun-Dec.)
Source: Result of KIT-UPM joint research

Biogas emission

(Details of the measurement are shown in Appendix 2)

Hence, the result is used for the baseline setting. The project activity adopts the data at the moment and will
verify the data by monitoring during the course of the project. If the monitoring result is different from the
baseline, the value will be adjusted accordingly.

b) Baseline scenario on the POM E treatment method

As described in Chapter 2, a number of mills use anaerobic lagoon in combination with open digesting
tanks to treat POME.

Table 7 shows that the CH, gas fraction in biogas varies between lagoon and open digesting tank. If
any factors are believed to change the treatment method during the project period, it will be needed to reflect the
change to the baseline scenario.

i) Basis of POME treatment method selection

In order to meet the effluent discharge standard of the POME into rivers, long retention time
(volume/POME) in the lagoon is required to reduce the polluting strength of POME. However in view of land
constraint, it is impossible to keep the required retention time thus open digesting tanks is more favorable. In
other words, the treatment method is selected depending on the dimension of land availability for the mill
construction.

ii) Possibility to change the treatment method
For all that FELDA has no precedent, it will be possible for the future to change the treatment
method under consideration from the following two aspects;

- More stringent effluent standard by strengthening environment standard
DOE determines the effluent standard of POME treated water into rivers, generally under 100ppm BOD.
DOE plans to set more stringent effluent standard in the sites where environmental impact is much concerned. A
strict standard to keep BOD under 20ppm is already been applied to some of FELDA’s mills.
In this instance, there is a possibility that lagoons will be replaced by open digesting tanks in order to
meet the more stringent effluent standard.

-Land availability and constraint

With the current rate Malaysian growth, the development of new plantation areas and oil
processing mills has lower priority compared to the opening of residential and industrial areas. Thus,
land has become a limiting factor particularly in the plantation sector.  Thus, land must be
maximized for the production of FFB rather than to occupy a number of lagoons for POME treatment.
In this scenario, the switching of treatment method from lagoon to open digesting tank may be the
only alternative, at present.

At the selected mill, POME at is being treated in lagoon before being released into the river. At the

present, the mill is not exposed to any of the above conditions. Thus the baseline of this project remains in
lagoon only, or the baseline of CH, gas fraction in biogas is 58%.
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3) Estimation of GHG emission by fossil fuel combustion
Here, the reduction of GHG emission is estimated in the event it is converted to biomass
oriented fuel.

a) Grid connection method to electricity power plant

Electricity generated from biomass oriented fuel can be sold to TNB (Tenaga Nasional Berhad), the
only one electric power company in Peninsular Malaysia, by means of connecting to their national grid. Fossil
fuel will be converted to biomass oriented fuel in TNB’s power plants, and as a result CO, emission may be
reduced. There are two options to reduce CO, emission by connecting to the national grid;

(1)  Thermal power base — average reduce CO, emission on thermal power, which
discharge CO, more than any other power supplies.

2) Mean power base —average reduce CO, emission on all the power supplies; e.g.
thermal power, water power.

Option (1) is based on the idea that thermal power should firstly be reduced from the
viewpoints of the CO, emission reduction, though, it is up to the power company to choose the option.
In this project Option (2) is selected as the conservative baseline. Its GHG emission factor is shown in
Table 8.

Although the data is rather outdated, as TNB does not release the latest emission factor, it is adopted to
the baseline setting at this time.

Table8 Mean emission factor in all power sources

GHG Emission Factor

CO, 0.623 kg-CO,/kWh
CH, 2.81 mg-CH,/kWh
N,O 3.74mg-N,0/kWh

Source [Feasibility study on grid connected power generation using
biomass cogeneration technology| (2000, PTM)

TNB’s national grid substation is located about 4 km from Lepar Hilir mill and it enables to estimate
the GHG emission reduction.

b) Power generation efficiency
According to the reports of PTM or PORIM, 1m’® biogas has the potential to generate approximately 1.8kWh,
which is about 25% power generation efficiency of its heat value.

For comparison one of Japanese power companies responded that nearly 35 % power generation
efficiency is maximally feasible from the technological terms of present CH, power generation. Thus the
average of above value, 30 % power generation efficiency, is adopted as the baseline of this project.
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4) Other GHG emission
1) Estimation of GHG emission from additional FFB transportation
There is a possibility to increase the amount of FFB received from the baseline amount in this project
activity. In this case, following transboundary emissions are expected.

(a) Increase of GHG emission by increasing FFB transportation volume to Lepar Hilir
(b) Decrease of GHG emission by decreasing FFB transportation volume to other mills

(b) is caused by the decrease of FFB amount, which is supposed to be received at the other mills.

If the transportation volume of (1) exceeds that of (2), GHG emission increases. However it is difficult
to estimate the difference of the transportation volume because the FFB will be received from many plantations
which location and size are different.

This project activity does not take in account of the GHG emission based on the idea that the
transportation volume of (1) and (2) is almost the same.

This project activity does not take into account of the GHG emission from the transportation by the
additional FFB reception. We estimated the GHG emission based on the assumption as follows:

-Transportation volume increases considerably.

-The amount of FFB reception every year in the project period is past maximum record of FFB
reception at Lepar Hilir, about 285,000t-FFB/year.

-Transportation distance is 100km one-way (200km there and back).

As the emission factors in Malaysia are not released, the emission factors in Japan were used by
resorting to an expedient. Estimated GHG emission is shown at Fig.5. The GHG emission is about 1% of the
baseline emission compared with Fig.6 as described later. As 100km transportation of FFB is physically
impossible, the emission from transportation could be negligible.

(Conditions for estimating GHG from additional FFB transportation)

(1)Fuel of trucks: Diesel

(2) Fuel consumption of trucks: 10km/L-Diesel

(3)Load capacity of a truck: 20t-FFB/truck

(4) GHG emission from truck transportation:
(CO,)Emission factor * Fuel consumption
(CH,, N,O)Emission factor * Transportation distance

Table9 Emission factorsused in the estimation

Type of GHG Emission factor
Co, 2.64kg-CO,/L-Diesel
CH, 0.000014kg-CH,/km
N,O 0.000025kg-N,O/km

Sources: General study reports on the GHG emission estimation, 2002, the Ministry of Environment JAPAN
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Fig.5 GHG emission from additional FFB transportation

5) Baseline emision
In line with Chapters 1, 2, and 3 the baseline emission at Lepar Hilir is estimated for the period of 20

years from 2004 through 2023. The figure6 is regarded as the baseline emission for this project.
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Fig. 6 Basdineemission

(CO, emission from POME is not included in the baseline emission in accordance with the IPCC guideline
because it is derived from biomass)
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Appendix 1

Abbreviation list

CPO Crude Palm Oil

DNA Designated National Authority
DOE Department of Environment
EFB Empty Fruit Bunch

FELDA Federal Land Development Authority

FFB Fresh Fruit Bunch

GHG Greenhouse Gases

IRR Internal Rate of Return

KIT Kyushu Institute of Technology

OER Oil Extraction Rate

POME Palm Oil Mill Effluent

PORIM Palm Oil Research Institute Malaysia

PTM Pusat Tenaga Malaysia (Malaysia Energy Center)
TNB Tenaga Nasional Berhad

UPM Universiti Putra Malaysia
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Appendix 2

Investigation of Greenhouse Gasesfrom Palm Oil Industry for Potential Applications
(Presented by University Putra Malaysia at the 2™ steering committee)

> Venue : Serting Hilir Palm Oil Mill

> Stage 1 Baseline of GHG, emission . > Data recording : Weekly for 1 year
from pond and open digester'systems " > Observation

> Stage 2 — Generation of.CH, from

> Stage 3 - Potential commercial Jun 2002 3.7 l/min/m?;
application of methane and other | Week 27)
chemicals Nov-2002
(Week 13)

% Methane —l-Biogas flowrate

o
=
£
®
[
8

Biogas flowrate
% Methane
Biogas flowrate

% Methane —# Biogas flowrate
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Week of sampling Week of sampling

> Construction of CH, test plant — April 2003

> Optimization of CH, generation — Jun/July
2003

"> Commence end of 2003
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Appendix 4

Minute of the 1 Steering Committee on CDM Project in Malaysian Palm Oil Industry

Date: 15 October 2002

Time: 9:30-11:30

Venue: Ministry of Science, Technology and the Environment
Attendee: (See Appendix 5)

1. Opening address form the chairperson (Mr. Chow on behalf of Dr. Nadzri)
Mr. Chow was requested to chair the CDM meeting. On behalf of Dr. Nadzri, he apologized to the steering
committee as Dr. Nadzri had to attend another urgent meeting. The meeting was initiated by an opening
remark by Mr. Chow on the issue of green technology and potential international collaboration in the CDM
project.

2.Introduction of participants

Even though it was a second gathering of the steering committee, there were a few new delegates from
Malaysian and Japanese sides. Among them were Tokyo Electric Power Company, Mitsubishi Security,
Ministry of Primary Industry, Ministry of Energy and Multimedia, SIRIM, Malaysian Energy Center and
Economic Planning Unit.

3.Result of 2001 study
The main agenda of the meeting was the presentation of the current findings of the research project carried out
at Serting Hilir Palm Oil Mill by Kyushu Institute of Technology and Universiti Putra Malaysia. The
presentation was delivered by Professor Shirai. The follow-up discussion was largely arise from this
presentation as follows:

3-1 THE ESTABLISHMENT OF GHG BASELINE IN CDM PROJECT
Question: Dr. Yeoh Bee Ghin
i.  Why was the CH, content or biogas is lower than in the previous report?

Answer: Prof. Shirai & Dr. Ali

* Higher biogas content reported was due the size and nature of the experiment. The earlier studies
conducted were mainly at the labscale and in a closed system. Whereas these data were collected
during the normal operation of the palm oil mill wastewater treatment plant (open digester and lagoon).
Therefore factors such as oxygen contamination and mixing (even though minor) for the open system is
inevitable. For the digester system mixing is more vigorous as evident from the active bubbling and
recharging of new effluent. While in the lagoon system, large surface area may encourage the
introduction of oxygen into the liquid phase.

e Therefore it is important for the CDM project to quantify the actual amount of GHG emission from the
palm oil industry as per business as usual.

Question: Dr. Yeoh
ii. Were there any microbiological studies conducted on the CO, generation?

Answer : Prof. Shirai
e CO, generation was not measured based on microbiological activities because the size of the lagoon and
open digesting tank were too huge to study.

Question: Mrs. Wong
iii.  Are there any problems for baseline establishment?
Answer : Prof. Shirai
e Major field constraints in establishing the baseline are mainly limited points of sampling and study
period.
¢ Ideally, CH, generation should be measured from material balance. This can be achieved using the
information from the chemical properties of POME at the intake and discharge points. However, the
content of CH, should first be verified because of the huge difference between the data obtained in our
study (35% in tank case, 45% in lagoon case) and the data used in Malaysian national GHG inventory
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(65%)

Therefore more accurate measurement is needed to verify the content. To pursue this objective, we
are now in the process of developing a new digital imaging system to measure the GHG emission.
The new system is anticipated be more efficient in terms of time required and sampling.

Response: Mr. Chow

Question: Dr. Ma

1v.

Answer:

Answer:

Answer:

Answer:

Answer:

Remark

Mr. Chow again emphasized on the usefulness of accurate measurement to set baseline settlement in
CDM project.

The result of the CH, content in biogas seemed to be low, is there any plan in the future

to use selective thermophuilic microorganism so that CH, could be increased and the hydraulic
retention time be reduced?

Dr. Ali
What we are interested now is to establish the current situation (business as usual)
Dr. Ma’s idea is very useful and valid mainly for power generation by biogas.

Prof. Shirai
It’s difficult to use the selective microorganism in the current study as the setting up of
baseline is more crucial.

Prof. Ismail
Completely different system from the existing open digesting tank should be introduced to the
industry in order to use biogas for power generation.

Prof. Shirai

Modern technology of CH, fermenter will be introduced with the cooperation from Sumitomo
Heavy Industry.

It is anticipated that with the new design the CH, content can be improved and
retention time and polluting strength be reduced.

Mr. Subash

In response to Dr. Ma’s question, Mr. Subash stressed that the main objective of the current project is to
establish the GHG baseline from the palm oil industry without any modification to the current system.
The data collection should represent business as usual which is in the phase of the CDM project.

Once the GHG baseline has been established and certified then the exploitation of the new 500m’ pilot
plant in the 2™ phase can be used for power generation.

3-2 Malaysian criteria for sustainable development expected from CDM
S: Mr. Chow
Malaysian criteria of sustainable development are as follows:
Environment
The project will alleviate the undesirable smell of POME and provide cleaner environment

Development
The project will generate electricity, activate economy and bring investment.

Social economy
The project will create more opportunity for better jobs.

This CDM project seems to satisfy those criteria.

4.Possibility of CDM project

Qand A

based on the explanation from Prof. Shirai, was as follows;

4-1 PROJECT BOUNDARY

Questions: Mr. Suzuki.

Proposed a study to investigation on each mill on the productivity and the location of mill to the nearest
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power grid.in the year 2002-2003?
*  Clarification is required on the project boundary whether it covers from the gathering of FFB from the
field down to the discharging of palm oil mill effluent?

Remarks: Mr. Chow
¢ Project boundary should be confined to the wastewater treatment system mainly digesting tank and
wastes.

4-2 PROJECT COST ESTIMATION
Answer : Prof. Shirai
e Analysis of the project commercialization in the 2001-2002 studies does not include the CER selling.

Remarks: Mr. Chow
*  This study is based on the existing system with no modification to the system.

Remarks: Prof. Shirai
e Modern CH, fermentation system will be developed by the Japanese plant manufacturer, namely
Sumitomo Heavy Industries and used for the CDM project at Serting Hilir Palm Oil Mill.

Questions: Mr. Chow
*  Will the Japanese investors make an investment to the CDM project?

Answer: Dr. Shirai

o It was approximately estimated that US$290,000 is needed for the construction of the closed digester
system in Malaysia for the palm oil mills. The figure quoted is practical and based on the current
senario in Malaysia (similar figure to the F/S report)

¢ The cost estimation of this project is significantly low compared with the construction cost in Japan at
the same scale.

¢ For the project to become competitive and attractive to the Japanese investors, the price of CER should
be approximately US$4.8-6.1/t-CO, credit which is within the current market price of US$3-6 /t.

¢ However, the actual cost will only be finalized once the pilot plant has been commissioned. Therefore
the next 1 year (2002-2003) is important in determining the total expenditure of the new CH,
fermentation system.

Remarks: Mr. Chow
e For the co-generation project for the palm oil industry, the investment required is approximately
US$30-40 million dollar. Hence the figure quoted by Prof. Shirai for the CDM project is very
favorable to Malaysia.

Remarks: Mr. Subash

e It is also an interest of FELDA to investigate the potential applications of biogas and biomass in the
boiler system mainly for power generation.

e However, in the context of CDM project, the GHG reduction is the main primary objective.

e Whereas the exploitations of biogas or biomass for power generation is a secondary issue.

¢ For the mill to be qualified for independent power plant (IPP), the minimum electricity output is SMW.
This is made possible through the connection to the TNB grid.

e On the other hand, smaller mill may not be able to meet the minimum power generation. Therefore it
may consume the electricity generated from the biogas or biomass for their own consumption such as
small equipment or for aeration of the lagoon system.

Question: Mr. Chow
e Are there any ideas to bring investment from Japan?

Remark: Prof. Shirai
e Comments from Japanese companies are important.

Answer: Ms. Yoshitaka
¢ CH, emission reduction project is more attractive for the CO, reduction project because of the GWP.
*  The revenue of CER of $5,000/year for sealing the open digesting tanks is not so huge and does not
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cover the cost of the project. =~ We assume the structure of project finance of this project is 30% of
equity investment and 70% of the investment from local banks or developing banks. $5,000/year of
CER revenue will be enhancement of return on the equity investment.

ROE of biomass project is lower than the ROE of biogas project because CH, emission reduction is
more effective than CO, (21 times).

Biogas has a potential to be an attractive project to investors.

About capital cost, Japanese technology is high but expensive. It sometimes doesn’t meet the need of
developing countries.

This type of project could be suitable for project developers as well as investors in Malaysia.

Remark: Mr. Suzuki

Cost estimation in the 2001-2002 studies did not include procedure cost such as PDD cost and
monitoring cost.

Total cost for CDM project will be estimated in the 2002-2003 studies.

A new joint venture company is expected to incorporated by Japanese and Malaysian companies to
operate CDM project.

Remark: Mr. Chow

More accurate assessment of project cost is needed for investors.
About CDM project in palm oil industry, co-generation system in palm oil mills is studied.

5.Adjourn
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Appendix 5

Minute of the 2" Steering Committee on CDM Project in Malaysian Palm Oil Industry

Date: 14 February 2003

Time: 9:30-11:30

Venue: Ministry of Science, Technology and the Environment
Attendee: (See Appendix 5)

1.0pening address form the chair per son
The meeting was initiated by an opening remark by Mr. Chow on the issue of utilizing the wastes and POME
from palm oil industries in the CDM project.

2.Introduction of participants
Even though it was a second gathering of the steering committee, there were a few new delegates from
Malaysian and Japanese sides. Among them were Tenaga Nasional Berhad (TNB), Global environment
Centre Foundation (GEC) on behalf of Ministry of the Environment JAPAN, Matsushita Electric Industrial Co.,
Ltd. (Panasonic), and Sankyu Malaysia

3.Current statusreport by EX Corporation, Japan

The first agenda of the meeting was the presentation of the result of CDM feasibility study on FELDA palm oil
mills by EX Corporation and Kyushu Institute of Technology. Mr. Nakamura with EX Corporation delivered
the presentation. The follow-up discussion was largely arise from this presentation as follows:

Cl: How do you take care of the leakage from the open digesting tank? (Mr. Chow)

Al: New design will include the sealing of the existing digesting tank or closed digesting tank (Prof.
Shirai)

C2: What is the advantage of case 1?  Why did the study choose case 1? (Prof. Ismail)

A2: i. Small investment in case 1 (Mr. Nakamura) ii. CER issue — larger CER because of the CH, GWP is

21 times as CO, with small investment, but low profit as business because of the small electric generation (Prof.
Shirai)

C3: It is needed to consider the monitoring cost as it will reduce the profit (Mr. Chow)

4.Latest research results by University Putra Malaysia, Malaysia

The second agenda of the meeting was the presentation of the result of Investigation of Greenhouse Gases from
Palm Oil Industry for Potential Applications. Mr. Shahrakbah with University Putra Malaysia delivered the
presentation. The follow-up discussion was largely arise from this presentation as follows:

Cl: Good potential of CH, as renewable energy as presented (Mr. Chow)
C2: Why CH, is higher in the pond ? (Prof. Ismail)
A2: This is as a result of less mixing in the pond creating better anaerobic level or condition for CH,

fermentation. Mixing in the digester will introduce oxygen thus reducing the anaerobic level (Dr. Ali)

C3: Why during lunch time the flowrate is high ? (Mr. Chow)
A3: This is because the mill will introduce fresh effluent into the tank. This activity will cause a vigorous
mixing of the effluent therefore releasing a lot of biogas (Mr. Shah)

C4: What type of fermenter or system that will be used at the pilot plant ? (Dr. Yeoh)
A4 : Circulation in the tank will be achieved through the recycling of POME and biogas, no mechanical
mixing will be installed. (Mr. Morinaga)

C5: What is the temperature of the effluent? (D. Yeoh)
AS5: There will be no temperature control therefore the temperature is at the range of 400C to 500C,
mesophilic condition (Mr. Shah)

4.Future plan by Kyushu Institute of Technology, Japan
The third agenda of the meeting was the presentation of UPM and KIT Plans under Memorandum of
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Understanding hopefully with FELDA and Japanese Companies. Dr. Shrai with Kyushu Institute of
Technology delivered the presentation. The follow-up discussion was largely arise from this presentation as
follows:

Cl: How do you realize the future plan? (Mr. Chow)

Al: As foothold, biogas power generation will be started as CDM project soon and then FELDA provided
us area for pilot scale experiment to recover CH,. (Prof. Shirai)

C2: The biogas power generation project will contribute to the regional environment improvement and the
cost of project is not expensive for Malaysian side. (Mr. Chow)

C3: Other value-added products such as acetone, butonal and ethanol can also be produced from POME as
studied by MPOB. This is in line with future plan of CDM business proposal (Dr. Ma)

A3: Biomass industry has a potential especially palm oil industry as the industry is supported by good
network of roads and transportation and also the high concentration of biomass at the mill (Prof. Shirai).

C4: This CDM biogas-biomass power generation is the first step toward to develop green business such as
biomass projects in Malaysian palm oil industry. Could TNB purchase the electric power generated in our
project at premier price, 0.16RM/kWh? (Mr. Suzuki)

A4: There is a possibility, but cheaper is better. (TNB)

6.CDM certification model project, Japan

Mr. Ueno with Global Environment Centre (GEC) on behalf of the Ministry of Environment Japan (MOE)
explained the outline of CDM certification Model project conducted by MOE. FELDA Lepar Hilir palm oil
mill biogas project was selected in this model project. The follow-up discussion was largely arise from this
presentation as follows:

Cl: In April, we will have public comments in Japan about the result of the model project, and if possible,
would like to have public comments from Malaysian people throuGHGovernment for example on the Website.
(Mr. Suzuki)

C2: It is important to conduct a survey on the public opinion of CDM project. The survey should be
conducted at the proposed locality so that the community involved will have the say on the impact of the CDM
project on their lives. Views must also represent the stakeholders of the company (Mr. Chow)

C3: KIT will hold the symposium on sustainable palm oil industry and call Dr. Lester Brown, one of the
world environment leaders, as panelist. We will have comments about our model project from Dr. Brown as a
third party nothing to do with our project. (Prof. Shirai)

C4: Public comments from stakeholders such as employee of the mill, people in local community, FELDA
member, administration official, people in the palm oil industry, global environmental specialist, etc. are seems
to be needed. (Mr. Chow)

Cs: MOSTE will invite the OE and give comments about the project. (MOSTE)

Cé: Public comments should be taken from local level rather than national level. (Mr. Subash)

C7: Is it necessary to conduct environment impact assessment (EIA) for biogas power generation project?
(Mr. Suzuki)

AT7: It’s not necessary if the electricity generated is below 10 MW. But the environment impact study is
required. (Mr. Subash)

C8: Could you give us the information on Designated National Authority (NDA) of Malaysian

government to approve CDM project? (Mr. Nakamura)
AS: Malaysian CDM committee as DNA (Designated National Authority) soon will be set up and MOSTE

is appointed as the leading organization in the body. Secretary General of MOSTE is proposed to chair and
endorse the CDM project. (Mr. Chow)
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C9: It is necessary for OE to register to DNA to do work in this model case? (Ms. Yoshitaka)

A9: The precise role has not determined yet. So it’s not necessary so far. (Mr. Chow)

C10 Could you give us your impression about the project effect to Malaysian renewable energy policy?
(Mr. Nagai)

A10: The project will contribute to the sustainability of Malaysia. (Mr. Chow)

Cl1: Are there any possibilities to change the numerical target of renewable energy (5% of all national
energy supply)?

All: No possibilities so far. (Mr. Chow)

7.Basdlineissue of the CDM Biogas power generation project

Cl: the Ministry of Environment JAPAN told that the baseline scenario of our project that lagoon or open
digesting tank system will not be changed in next 10 years as business as usual (BAU) must be logically
strengthened. If the baseline set very conservative such as introducing sealed digesting tanks as BAU it is
difficult to be CDM project as business. (Prof. Shirai)

C2: Unless some sort of technical assistance for POME digester, the baseline will be the same as current
condition, lagoon or open digesting tank system, in next 10 years. (Dr. Ma)

C3: We would like to discuss how we insist and convince our baseline to OE. (Prof. shirai)

C4: Based on the current scenario, the GHG baseline in the pond will not changed for the next 10-15 years.
However, this is largely influence by the DO requirement on the treated effluent discharge to the waterways.
If the mill is required to reduce the BOD level prior the discharge then new system wastewater treatment
system (higher efficiency) must be installed to meet the regulation. In a way, it will affect the GHG. (Mr.
Subash)

Cs: There are many related projects in Malaysia such as UNDP-PTM project and they all faces the
baseline issue that the lagoon or open digesting tank system continues in next 10 — 15 years. (Dr. Yeoh)

Cé6: Dynamic baseline is unsuitable for CDM project as regular fluctuation will affect the investment and
cost of earlier project that is based on the previous baseline. Then the renewable crediting period (at most 7
years per period with 3 periods) are prepared to re consider the baseline 7 years after the settlement. (Mr.
Chow)

8.0ther Issue
Cl: It was suggested that the next CDM meeting is held at the site of the pilot plant in August 2003.  This

will give better views to all the members about the current conditions of the palm oil industry. (Mr. Chow)

9.Adjourn
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Appendix 6

Attendee of the 1% & 2" Steering Committee on CDM Project in Malaysian Palm Oil Industry

1. Attendee from Malaysia

. Attendance
Name Title st | 2nd
Mr. Chow Kok Kee Malaysian Meteorological Service, Director General " "
(Chair Person) (Representative of the UNFCCC CDM Executive Board)
Ministry of Energy, Communications & Multimedia,
Mr. Lim Cheong Chuan International and Sustainable Energy Division, Energy Sector, | *
Principal Assistant Secretary
Mr. Norhana Abdul Majid Ministry of Primary Industry *
Ministry of Science, Technology and the Environment |, "
Mr. Mohd Fauney Yusoft Department of Environment
Dr. Ma Ah Ngan Palm 01'1 Research Institute Malaysia (PORIM), Director | "
Engineering & Processing
Malaysia Energy Center (PTM), Energy Data Modeling and |
Ms. Wong Hwee Kheng Consultancy Services, Research Officer
Mr. Nik Mohd Aznizan Nik . %
Ibrahim Malaysia Energy Center (PTM)
Dr. B.G.Yeoh Sirim Berhad, Environmental and Energy Technology Center, | "
General Manager
Dr. Mohamed Ismail Abdul | University Putra Malaysia, Institute of Bioscience, Deputy | "
Karim Director
Dr. Azni Hj.Idris PM.C University Putra Malaysia, Waste technology Center, General | "
Manager
Dr. Jinap Selamat University Putra Malaysia *
Dr. Mohd. Ali Hassan University Putra Malaysia * *
Dr. Shahrakbah Yacob University Putra Malaysia * *
. FELDA Palm Industries Sdn Bhd, Engineering/Special | "
Mr. Subash Sunderaj Projects/R&D, Head of Dept.
Mr. Zulfadhly Bin Zardi TNB Research, Environment Unit, Researcher *
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2. Attendee from Japan

Name

Title

Attendance

1st

2nd

Dr. Yoshihito Shirai

Kyushu Institute of Technology, Graduate School of Life
Science and Systems Engineering, Professor

k

*

Dr. Minato Wakisaka

Kyushu Institute of Technology, Graduate School of Life
Science and Systems Engineering, Assistant

Mr. Kazuhiro Morinaga

Sumitomo Heavy Industries, Ltd., Engineering & Environment
Group, Air Pollution Control Division, Sales Department,
Deputy General Manager

Mr. Shinich Suzuki

EX Corporation, Environmental and Social

Department, General Manager

Planning

Mr. Takashi Nakamura

EX Corporation, Energy and Environmental Planning Division,
Researcher

Mr. Noboru Watanabe

FELDA Palm Industries Sdn. Bhd., Senior Consultant

Ms. Mari Yoshitaka

Mitsubishi Securities Co., Ltd., Research Group, Clean Energy
Finance Committee, Project Manager/Senior Analyst

Mr. Satoru Fujimagari

Tokyo Electric Power Services Co., Ltd., Malaysia Branch,
Managing Director

Mr. Satoru Suetake

Tokyo Electric Power Company, Thermal Power Department,
Overseas Project Group, Engineer

Mr. Shoji Nagai

Tokyo Electric Power Company, Thermal Power Department,
Overseas Project Group, Manager (TNB region)

Mr. Kazunori Yamamoto

Matsushita Electric Industrial Co., Ltd., Environment Auditing
Group, Assistant Councilor

Mr. Haruki Ogawa

Matsushita Electric Industrial Co., Ltd., Environment Auditing
Group, Assistant Councilor

Mr. Katumi Tomita

Matsushita Electric Industrial Co., Ltd., Business Promotion
Group, Senior Coordinator

Mr. Hiroshi Hirata

Matsushita Environmental &Air-conditioning Engineering,
Member of the Board, Director

Mr. Hirofumi Sakaguchi

Matsushita Environmental &Air-conditioning Engineering,
Overseas Sales, General Manager

Mr. Toshifumi Noguchi

Matsushita Electric Industrial Co., Ltd., Malaysian Regional
Office, Environmental Engineering Division, General Manager

Mr. Kazuya Kitae

Matsushita Electric Industrial Co., Ltd., Malaysian Regional
Office, Environmental Engineering Division, General Manager

Mr. Yakayoshi Kanda

Sankyu (Malaysia) SDN. BHD., Managing Director

Mr. Kunihiro Ueno

Global Environment Centre Foundation, Project Division,
Research Department, Assistant Manager
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| A. General description of project activity

A.1  Titleof the project activity

Y Thermal Power Plant Repowering Project.

A.2 Description of the project activity:
Outline of the Project

The Y Power Plant is the largest power plant in Thailand. It has total output capacity of 3,680MW. This
output accounts more than 20% of the total electric power output capacity of Thailand. Both of its unit #1
and unit #2 each has an output of 550MW and they went into operation in 1983 and 1984, respectively.

The amount of power generation to be produced in the next ten years is predicted to increase at the annual
rate of 6.52%. Based on this rate of growth, the amount of power generation produced in fiscal year 2011
will reach 194,930GWh. Therefore, in addition to the aim of increasing ability to compete and raising the
power plant efficiency, there will be a necessity for the Y #1 and #2 power plants to increase output from
550MW to 700MW. Thus, another implicit merit of the Repowering Project is that this plan will also play
an important part in the Thai government plan for further developing electric power capabilities

The purpose of the project is to repower the existing units at Y Power Plant to improve the efficiency of
their electricity production, and allow them to meet part of the growth in demand for electricity in Thailand.
This will assist sustainable development in Thailand by increasing the amount of available electricity whilst
minimizing the increase in fuel consumption, thus contributing towards economic growth at minimal
environmental cost.

The reason that the Y Power Plant unit #1 and unit #2 have been selected as targets for repowering is that
they have just the right capacity for the use of 200MW class maximum capacity, maximum efficiency gas
turbines.

For repowering system options, the following system was selected;

Fully fired combined cycle system

Regarding the fully fired combined cycle system, it has a very high level of efficiency and the required
equipment costs are relatively less expensive so that this system can be said to be superior in terms of cost.

Prabability of Diffusion of the Project Technology

The plants in Thailand that fill the conditions for possible further introduction of the Project technology are
as follow:

*  Plants for which ten years have passed since initial completion of the facilities.

* Plants for which facilities for the supply of natural gas already exist, or for which such facilities are
scheduled for construction in the future.

¢ Thermal power plants

In the case of power plants located in Thailand, there are 12 plants that meet this criterion. They have a
total output capacity of 3867.5MW. Thus, there exists the possibility that these plants may become
candidates for similar repowering projects.

Based on the calculation result of this Repowering Project, the total emission reduction is as follows;

920,378t- COz/year
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A.3 Project participants:

Project company

(1) JCo., LTD.

Japan

(2) B POWER COMPANY

Thailand

A.4  Technical description of the project activity:

A.41 Location of the project activity:

A.4.1.1 Host country Party(ies): Thailand

A.4.2 Category(ies) of project activity

At the time of writing this PDD, there was no list of approved project categories made available on the
UNFCCC website. As an alternative, the project categories provided in the Simplified Modalities and
Procedures for CDM Small-scale Project Activities® were referred to, and “Supply-side energy efficiency
improvements — generation” was chosen as the most appropriate.

A.4.3 Technology to be employed by the project activity:

1)

2)

Fully Fired Gas Turbine Combined Cycle Plant is new technology in
Thailand.

Technical Ability

B POWER COMPANY has built many electric power plants in the past,
beginning with first-stage engineering and has long experience in many
different related aspects of such projects, including such items as supervision
of construction and supervision of on-site safety. In addition, in the area of
rebuilding and improving existing plants, it has carried out such tasks as
moving gas turbines.

In addition, it is carrying out ample management in such areas as keeping
detailed operation and maintenance records, including efficiency of main
equipment and plant efficiency.

The current repowering plan that is the subject of this report includes removal
of existing equipment except of steam turbine generator units or their
renovation and the introduction of gas turbines. Therefore, based on the
pool of experience and actual performance that B POWER COMPANY has
built in the past, it is safe to say that the company has ample ability to carry
out the Project.

The design concept of Fully Fired Gas Turbine Combined Cycle Plant is
different from that of general gas turbine combined cycle plant, that is, a gas

®Draft Simplified Modalities and Procedures for Small-scale CDM Project Activities, UNFCCC,
http://unfccc.int/cdm/ssc.htm
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turbine is installed in place of a F. D. F. and high temperature gas turbine
exhaust is fed directly into a boiler, which effectively utilizes the calorific
value of the gas turbine exhaust.

Fully Fired Gas Turbine Combined Cycle Plant shall bring the following new
technology.

* Modification of Existing Boiler such as heating surface, burner and
windbox

+ Installation of Heat Exchanger such as a Duct Evaporator and H.P/L.P
Stack Gas

Coolers

* Removal of an Air Heater and a Forced Draft Fan

In accordance with an addition of such new technologies, the following
additional skills are required to B POWER COMPANY’s employees;

+ the skill of operations (especially at the time of start-up and shut-down)
+ the skill of the managing replacement for many kinds of Heat Exchangers
besides
Gas Turbine Hot Parts at every inspections

As mentioned below, it can be said that B POWER COMPANY’s employees
already have basic skills and technical knowledge/experiences for operations.

Level of Ability to Adequately Staff the Project

B POWER COMPANY headquarters staff and the personnel of all power
plants consist of about 30,000 persons. The total work force of the Y Power
Station is 1,400 persons, of which 1,000 are involved in operations and
maintenance. The plant’s extensive management systems cover all aspects
of operations down to, and including, inventories of parts, storage facilities
for tools and on-site maintenance facilities. In addition, many members of
the company’s staff have experience of construction project planning,
supervising and executing gained during the 1980s and 1990s. In the current
situation where the amount of electric power supplied by IPPs and SPPs is
growing, the number of new power plants that are being constructed has
dropped off so that there exists an adequate number of staff personnel capable
of handling the Project that is the subject of this report.
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AdA4

A.45

Level of Company Systems Needed for Executing the Project

In the event that this Project reaches the stage of actual execution, this will
mean the introduction of new gas turbines. However, there are four
combined cycle system operations at the Y Power Station so that the plant
personnel have a large amount of experiences with this type of system. Thus,
it is through that it will be possible for the related staff to carry out the
repowering project construction and installation work (including inauguration
of the project office) in a relatively short time.

Through its construction period and its training period, B POWER
COMPANY’s engineers, who are already skilled, can learn all skills required
for this power station after repowering.

In order for B POWER COMPANY’s employees to acquire the advanced
skills for the above new technology, the following methods of technical
transfer should be applied.

* On-the-Job training during the trial operation period
+ Technical lectures, if necessary

Brief explanation of how the anthropogenic emissions of anthropogenic
greenhouse gas (GHGSs) by sources are to be reduced by the proposed CDM
project activity, including why the emission reductions would not occur in the
absence of the proposed project activity, taking into account national and/or
sector al policies and circumstances:

The project, involving repowering units 1 and 2 of the existing Y power station to
a combined cycle system, will result in a significant increase in efficiency for that
plant, from 38% to 47.6%. With the increase in overall efficiency for units 1 and 2,
the plant will be able to provide additional electricity equivalent to the electricity
capacity increased by some adjustments of operation by the existing power plants
within the same grid or newly constructed more large-scale power plant.
Furthermore, the repowering will result in significant reduction of GHGs.

As identified in B.4, the repowering project is not given the priority in PDP
compared to the more advanced large-scale power plant. Without CER revenue,
this repowering project is unlikely to proceed.

The total emission reduction to be achieved by the project activity was estimated
at 920,378. tonnes CO2 equivalent per year.

Public funding of the project activity

We will not receive ODA for the development of repowering project.
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| B. Baseline methodology

B.1 Title and reference of the methodology applied to the project activity

At the time of writing this PDD, there was no list of approved methodologies available on the UNFCCC
website. The baseline methodology was instead selected in line with an approach recognised in the
Marrakesh Accords.

Of the three approaches given in the Accords, the approach that gives a baseline representing “emissions
from a technology that represents an economically attractive course of action, taking into account barriers to
investment” — 48(b) — was selected.

B.2 Justification of the choice of methodology and why it is applicable to the project

activity

There is currently a growing demand for electricity in Thailand. The project proposes to provide for 300MW
of this demand through repowering. In order to determine what will happen in the absence of the proposed
CDM project — i.e. the baseline scenario — it is assumed that in the absence of incentives or constraints to do
otherwise, B POWER COMPANY will most likely choose the most financially viable alternative to meet
the required capacity increase. Therefore, a methodology that applies an interpretation of 48(b) of the
Marrakesh Accords is the most appropriate for this project.

B.3 Description of how the methodology is applied in the context of the project activity

According to the latest “Power Development Plan (PDP)” in Thailand, this repowering project for Y Power
Plant have not been scheduled yet. And also there is no plan to construct 150MW class new power plant,
which is equivalent to the increased capacity in this repowering project, at this stage.

On the other hand, it is expected that electricity demands in Thailand keep increasing for long period taking
the economic growth in Thailand into account. Under such circumstances, PDP seems to indicate that new
project for large sized thermal power plant are mainly scheduled in order to meet the electricity demand in
the future.

Therefore, there is little possibility that repowering project for Y Power Plant is considered as base project
in PDP at this moment.

Baseline scenario for this repowering project is to be defined as the result of consideration that how the
increased capacity to be brought by repowering project can be compensated in case this repowering project
is not carried out. The detailed method for its consideration is as follows;

Case 1 : to construct the new power plant in the same grid
Case 2 : to adjust the operation condition of the existing power plant in the same grid

First, as for Case 1(one), in order to make up for 150 MW x 2 of the increased capacity, coal firing power
plant or gas firing power plant may be newly constructed. However, it seems that their capacity does not
match PDP and are not realistic in terms of its financial and technical aspects. And also even if coal firing
power plant or gas firing power plant is supposed to be constructed, it should be quite difficult to explain the
mechanism that the net electricity output which generates from new plant is counted only for compensation
of the shortage when this repowering project is not carried out. Therefore, it is judged that case 1(one) is not
appropriate method.

Second, renewable ener gy such aswind turbine does not seem to befeasible in financial
matter and the biomas power plant islessreliable becauseit isunstable to supply power
equivalent to thisrepowering project. So these renewable projects are not practical.
Therefore, it is judged that the capacity to be increased by the repowering project should be compensated by
case 2(two).

In such case, it is also considered that a certain power station in the same grid such as old power plants may
be rehabilitated or renovated. However, it should be reasonable to consider that the above idea for baseline
scenario is the most suitable because it is impossible to specify the appropriate power plants for such
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rehabilitation or renovation and its detailed technical method at this stage.

Consequently, taking the above reasons into account, we decided to apply case 2(two) as baseline scenario
for this repowering project.

In order to figure out emission amount of COz, the following method is used based on the data of emission
factor in World Bank;

(1) To add up the total CO2 amount of every power plant in B POWER depending on generating output
classified by each fuel. The ratio of composition of fuel usage is supposed to be average.

(2) To calculate the total CO2 amount in case the repowering project is not carried out as shown in below
(1) x 700 MW x 2 units / ( 1 - electric power consumed in power plant(%) ) x total operating hours per year
x load factor / B POWER total power output (MWh)

B.4 Description of how the anthropogenic emissions of GHG by sources are reduced below those that
would have occurred in the absence of theregistered CDM project activity (i.e explanation of how and
why this project is additional and therefore not the baseline scenario)

In the absence of the project activity, the most economically attractive option will be taken to cater for
the increased demand for electricity, taking into account trends in the grid fuel mix.

As concluded in B.3 above, natural gas-fired combined cycle power generation will be the main current in
electricity generating field. This proposed project is a repowering project involving the upgrade of much of
the plant equipment, such that the Y plant itself will become a natural gas-fired combined cycle system.

CDM designation will increase the ability of the project to attract investors, with the higher status associated
with CDM designation. It will also result in approx.USD 9,203,780per year from CER revenues, assuming a
price of USD10 per tonne CO, equivalent. These factors will enhance the financial viability of the project,
which will encourage the approval and implementation of the repowering project.
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B.5 Description of how the definition of the project boundary related to the baseline
methodology is applied to the project activity:

The following diagram represents the project boundary for the Y Power Plant project.

GHGs
G GS . . . .
Electricity generation at units
1 and 2, Y Power Plant
Fuel Transportation Electricity
extraction > grid

Electricity generation at other
existing plants

I

Figure 1: Project boundary (dotted lines indicca}l%(t;ﬁe project boundary)

The natural gas fuel is supplied to the Y Power Plant through a pipeline. Therefore, it is not necessary to
include transportation emissions in the project boundary.

B.6 Details of baseline development

B.6.1 Dateof completing thefinal draft of this baseline section:

31st/ 03 /2003
B.6.2 Name of person/entity determining the baseline:

J Co., LTD.
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[C.

Duration of the project activity / Crediting period

Cil

Duration of the project activity:
C.11 Starting dateof the project activity:
From 31st/ May /2006
C.1.2 Expected operational lifetime of the project activity:

25 years

C.21 Renewablecrediting period (at most seven (7) years per period)

Not applicable

C.2.2 Fixed crediting period (at most ten (10) years):
C.221 Startingdate:
31st/ May /2006
C.22.2 Length (max 10 years):

10 years
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| D. Monitoring methodology and plan

D.1 Name and reference of approved methodology applied to the project activity:

At the time of writing this PDD, there was no list of approved methodologies available on the
UNFCCC web site. The suggested name for the monitoring approach used in this project is “ direct
measurements and data/inventory management” .
D.2 Justification of the choice of the methodology and why it is applicable to the project
activity:
The monitoring approach for the project involves the direct measurements of all but one of the
pertinent data required to ascertain the actual emission reductions resulting from the project
activity. The remaining data, the calorific value of natural gas, is provided in fuel purchase
contracts.
This approach was chosen due to its reliability — measurements are conducted continuously and
logged, all of which are automated. The accuracy of the measurements is verified against
commercial or other relevant records, as given in D.6 below.
It is believed that this two-tier approach for monitoring will leave little room for error, and is the
most appropriate for this project.

D.3  Datato be collected in order to monitor emissions from the project activity, and how

this data will be archived:
Refer to attached table (D.3)

D.4  Potential sources of emissions which are significant and reasonably attributable to
the project activity, but which are not included in the project boundary, and
identification if and how data will be collected and archived on these emission
Sour ces.

Not applicable

D.5 Reevant data necessary for determining the baseline of anthropogenic emissions by
sources of GHG within the project boundary and identification if and how such data
will be collected and archived.

Refer to attached table (D.5)

D.6  Quality control (QC) and quality assurance (QA) procedures are being undertaken

for data monitored.
Refer to attached table (D.6)
D.7  Name of person/entity deter mining the monitoring methodology:

B POWER
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D.3

Data to be collected in order to monitor emissions from the project activity, and how this data will be archived

ID
number

Data type

Data
unit

Measured
(m),
calculated
()

or
estimated

(€)

Recording
frequency

Proportion
of

data to be
monitored

How will the data
be archived?
(electronic/paper

)

For how
long is
archived
data to
be kept?

Comment

Annual Fuel
Consumption

Kt/year

Hourly

100%

electronic

Minimum
of 2
years
after last
CER
issuance

Calorific
Value of
Natural Gas

KJ/t

Monthly

100%

electronic

Minimum
of 2
years
after last
CER
issuance

Annual
Energy
Consumption

KJ/year

Monthly

100%

electronic

Minimum
of 2
years
after last
CER
issuance

Total power output, categorized by each fuel, within the same grid shall be monitored.
These data will be monitored at both unit 1 and unit 2.
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D.5 Relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHG within the project boundary

and identification if and how such data will be collected and archived.

Output

after last CER
issuance

ID Data type Data unit | Will data be collected | How is data archived? | For how long is data Comment
number on this item? (electronic/paper) archived to be kept?
(If no, explain).
1. Generated Power GWh yes-measured electronic Minimum of 2 years

These data will be monitored at both unit 1 and unit 2.
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D.6 Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data Uncertainty level of data | Are QA/QC procedures | Outline explanation why QA/QC procedures are or are not being
(High/Medium/Low) planned for these data? | planned.

D3-1 Low Yes Meters will undergo maintenance (calibration) subject to
appropriate industry standards. The meter readings will be
checked against fuel purchase receipts and inventory data.

D3-2 Low Yes Sampling results will be checked against the specified calorific
value on the fuel purchase agreement.

D3-3 Low Yes Energy consumption will be back-calculated from the power
transmission readings, using relevant plant efficiency and parasitic
load values.

D5-1 Low Yes Meters will undergo maintenance (calibration) subject to
appropriate industry standards. The meter readings will be
checked against B POWER's internal sales record.
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| E. Calculations of GHG emissions by sources

E.1l Description of formulae used to estimate anthr opogenic emissions by sources of greenhouse
gases of the project activity within the project boundary: (for each gas, source
formulae/algorithm, emissions in units of CO, equivalent)

The two (2) new, advanced gas turbine-generator plants would be added to the existing power plants and the
exhaust gas from these gas turbines would be used for combustion air in order to augment unit power output and to
raise plant efficiency, i.e., fully fired type combined cycle power plant (fully fired type repowers).

In the case of the fully fired combined cycle power plant, the plant utilize gas turbine exhaust gas containing 14-
15% oxygen in place of fresh air as the combustion air of the current boilers and recovers sensible heat from the
exhaust gas. The output of the existing power plant would be raised from 550MW to 700MW each and the
efficiency would rise by 38% to 47.6%.

For the fully fired type combined cycle power plants, the temperature range that utilizes effectivity combustion heat
of the fuel (primary energy) will be greater than the former boiler/turbine plants. Therefore, it will be possible to
achieve more efficient energy conversion and, thus, by implementing Project, it will also be possible to obtain
increased energy saving effects.

@ Annual quantity of electric power transmitted after completion of the Project
The following calculation method will be used to calculate the annual amount of power
transmitted.

P=W(l-1)xTxUxN

P : Annual electric power transmitted (MWh)

w : Rated output (MW)

r : Electric power consumed in power plant (%)

T : Total hours per one year (365 day/year % 24 hours/day)

U : Load factor

N : Number of plants
Rated output (MW) 700 x 2
Electric power consumed in the power plant (%) 0.04
Total hours 8760
Load factor 0.85
Number of plants 2
Annual power transmitted (MWh) 10,007,424

P =700 (MW) x (1 - 0.04) x 8,760 (h) x 0.85 X 2 (units)
= 10,007,424 (MWh)

2 Annual Energy Consumption after Completion of the Project
The amount of annual energy can be calculated as follows:

Y=P+[(1-1)xn]%x3.6%x103

Y : Annual energy consumption (TJ/year)

P : Annual electric power transmitted (MWh)

r : Electric power consumed in power plant (%)
n : Plant efficiency (%)

Rated output (MW) 700 x 2
Annual power transmitted (MWh) 10,007,424
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Electric power consumed in the power plant 0.04

Electric energy conversion efficiency 0.476

Energy consumed (TJ/year) 78,840
Y =10,007,424 (MWh) =+ [(1 - 0.04) x 0.476] x 3.6 x 107

= 78,840 (TJ/year)

(3) Calculation Method of CO, emission.
Green gas (CO,) emission can be calculated by multiplying the annual energy (equal to annual
electric power produced by new power system taken in the Project) by conversion factors of
carbon dioxide. The conversion factor of carbon-dioxide which are defined by IPCC Guideline
for National Greenhouse Gas Inventories Reference manual/1.4.1 Approaches for Estimating
CO, emission is used for the calculation of CO, emission.

CO,=Y xyxpxf

In addition, the various conversion factors are defined by IPCC Guideline (Natural gas)

CoO, : Annual CO, emissions (t- CO,/year)
Y : Annual energy consumption (TJ/year)

y : Conversion factor of carbon emission 15.3

p : Carbon oxidation coefficient 0.995

B : CO, carbon conversion coefficient ~ 44/12

CO, = 78,840 (TJ/year) x 15.3 x 0.995 x 44/12 = 4,400,809( t- CO,/year)......(E.1)

In order to verify this figure of greenhouse gas emissions, default carbon emission factors for Electricity
Generation should be used for the calculation of greenhouse gas emissions of 700MWx2 Gas
Turbine Combined Cycle Plant.

The World Bank EM Model* provides default CEFs for various types of electricity generation.

The relevant figures are reproduced in Table 1 .

(*) Version 1. Developed by Oeko Institute and University of Kassel, sponsored by the World Bank et.al
http://'www.worldbank.org/html/fpd/em/model/model.stm

Table 1: Carbon Emission Factors for Electricity Generation

Type CEF in kgCO,/kWh
Hydro 0.000
Natural Gas - Single Cycle 0.610
Natural Gas - Combined Cycle 0.398
Heavy Oil 0.721
Gas S/T (Big) 0.481
Lignite 0.885
Imported Coal 0.930
Coal (small scale) 0.988
Oil (small scale) 0.613
Renewables 0.000

10,007,424(MWh) = (1 - 0.04) x 0.398 = 4,148,911( t- CO,/year)

This figure is almost same as that one. Therefore the calculation method which was applied to this project is quite
reasonable.

E.2 Description of formulae used to estimate leakage, defined as: the net change of
anthropogenic emissions by sources of greenhouse gases which occurs outside the project
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boundary, and that is measurable and attributable to the project activity: (for each gas,
source, formulae/algorithm, emissionsin units of CO, equivalent)

The leakage is negligible small because it is assumed that the project activity should not be rearranged and the
effect which is derived from the implementation is not complicated.

Therefore CO, =0 ittt e ra e e s (E.2)

E.3 Thesum of E.1 and E.2 representing the project activity emissions:
E.1 + E.2=4,400,809 (t* CO,/YEAI) ...cceotrreirreririeiereieieiereneeieneeieneeieseeieeen (E.3)

E.4 Description of formulae used to estimate the anthropogenic emissions by sources of
greenhouse gases of the baseline: (for each gas, source, formulae/algorithm, emissions in
units of CO, equivalent)

The emission amount to be defined as baseline shall be calculated herein in accordance with the actual
power output categorized by each fuel in Annual Report 2001. And the composition ratio of power
production souce between year 2006 and 2015 shall be decided based on Annual Report to be issued
annually and, therefore, shall be monitored every year .

The reason to adopt the data of Annual Report instead of PDP is that Annual Report shall surely show
the actual record of power output produced by all power plants of B POWER. On the other hand, since
PDP is made based on the data about not only the current status but also the forecast of future demand, it
may be changed due to the policy and the economic condition. Therefore, the data of actual record in
Annual Report shall be used herein for the calculation of the baseline.

In case that this project is carried out, the consumption of Natural Gas will increase relatively. However,
as diversity of fuel will be progressed in near future, the composition ratio of power output categorized
by each fuel shall be kept according to the optimum combination decided by B POWER.

Total power output of B POWER from B POWER 2001 Annual Report (Unit : MWh)

Natural Gas 34,871,180
Lignite 17,306,580
Fuel Oil 3,110,610
Hydro 6,310,550
Diesel Oil 155,230
Renewable Enegy 1,740
Total 61,755,890 )

In accordance with the Wold Bank EM Model, total CO2 amount, in case the repowering project, is not
implemented is calculated as follows ;
The electric power consumed in power plant (4%) is already taken into account.

(Unit : t- CO,/year)

(a) Natural Gas
34,871,180 = 0.96 x 0.398 = 14,457,010

(b) Lignite
17,306,580 =+ 0.96 x 0.885 = 15,954,503

(¢) Fuel Oil
3,110,610 + 0.96x 0.721 = 2,336,198

(d) Hydro

(e) Diesel Oil
155,230 +~ 0.96x 0.613 =99,121
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(f) Renewable Energy
0

@+ ®) + @)+ () +(e)+ ()= 32846832 - (2)

Type CEF in kgCO,/kWh
Hydro 0.000
Natural Gas - Single Cycle 0.610
Natural Gas - Combined Cycle 0.398
Heavy Oil 0.721
Gas S/T (Big) 0.481
Lignite 0.885
Imported Coal 0.930
Coal (small scale) 0.988
Oil (small scale) 0.613
Renewables 0.000

() x 10,007,724 / (1) = 5321,187tCO,/Yr

E.5 Difference between E.4 and E.3 representing the emission reductions of the project activity:

(E.4) - (E.3) = 5,321,187~ 4,400,809 = 920,378 ( t-CO,/year)

E.6  Tableproviding values obtained when applying for mulae above:

Refer to E.1 ~ E.5 above (unit: t- CO,/year)
Baseline Emissions Project Emissions Total Emission
Reductions
Every Year 5,321,187 4,400,809 920,378
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|F. Environmental impacts

F1 Documentation on the analysis of the environmental impacts, including transboundary
impacts

The Y Power Plant repowering Project planning will serve an important role in the future supply of electric power
in Thailand and also, at the same time, will help to raise the level of heat conversion and achieve improved
efficiency in the use of energy resources.

The improvement Project planning contemplates the use of low pollution natural gas as fuels for the repowering
approach for the plant.

The plan includes the use of gas turbines and also other equipment that will contribute to protecting the
environment. Thus, the plan will include every possible measure to protect the surrounding environment.

(1) Regarding the repowering plans, since the plan calls for using the existing site within the Y
Power Plant grounds, there is no need to acquire or develop a site.

(2) Regarding the re-powerd thermal generating plant, when natural gas is combusted, no SO, CH,,
N,O, HFCs, PFCs, SF, and smoke or soot are produced. In addition, as a measure to reduce the
quantity of NOx emissions, the plan includes the use of a low NOx combustor to hold down the
amount of NOx emissions.

3) With regard to the cooling water, the condensing equipment will be design keep the temperature
of the water low. The intake and release of cooling water will be carried out at a low flow rate
so that the affects on navigation of boats on the river will be kept to a minimum.

4) With regard to noise, types of equipment that are sources of noise, as necessary, will be placed
inside buildings, or noise-muffling devices will be used, or sound barrier walls will be erected, to
reduce the noise level. For equipment that are sources of vibration, as necessary, measures will
be taken to strengthen the floor of the mounting area in order to reduce the amount of vibration.

(5) The plan will include sufficient measures concerning maintaining and increasing the green
vegetation with the plant.

(6) During the construction period, suitable methods will be used for protection of the environment
and the plan calls keeping the effects on the environment to an absolute minimum.

(7) In addition, during the period of construction, and the initiation of operations, the conditions of
environment will be monitored.

(8) Efforts will be made to hold down the amount of CO, emissions by increasing the efficiency of
the power generating equipment as part of the plan.

9) In addition to the point covered above, many other measures will be carried to keep the effects of
the effects on the environment at an absolute minimum.

When these various features of the Project are subjected to a comprehensive evaluation, it can be seen that the
effect on the surrounding environment of repowering Project plan will be very limited. Considering the
importance of such factors for B POWER as the development of additional power generating resources and
achieving economy in the use of energy resources by improvements in heat efficiency that will also to serve to
protect natural resources, it is recommended that this Project plan be carried out in the near future.
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F.2 If impacts are considered significant by the project participants or the host Party:

The impact assessment will be conducted at the next stage, based on the LAW on EIA in Thailand.

| G. Stakeholder s comments

G.1  Brief description of the process on how comments by local stakeholders have been invited
and compiled:

The stakeholder comments session will be conducted at the next stage, based on the relevant Thailand laws and EB
requirements.

G.2  Summary of the comments received:

To be considered at the next stage.

G.3  Report on how due account was taken of any comments received:

To be considered at the next stage.
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