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BEBRREBM120. DRE»SERE 68 BRLORHRELBEEEHZITV. &EbHILK
FRAGRERD =,



2.4 <wVL—VTREOBIK
2.4.1 —BEH

PO THAHYZ—KRER (T4, AX) OBHETH-7225, AEEAOEAIZLY
REXZPLICTHAEZHEL. BERREFRERZRT TE /L, 1991 4FC, ¥FEOHHET
boleeNT 4 —LEMEBRKRRALE TE€Y222020] Ik, FRAKEHSICHERS
Y FEHBPULOBWBRERREEZERTIETL o,

L2L, 1997, FA DBEEN—YOREEZToNTICRE Lo ABELREAEIL,
YUY TIRLRAIBZEZ, IMFICLY, EE~OBAXBEZMC L L LIC. BEME
RHREEM 2 EERMHFIC L IMF 2ITRAERRESRE, ZhiICH L. =L —Y T i IMF
DODXBERZTT. MEHOME., EBEMICL3R[BEELEAL, BBEL R FLITIHL
THEZE (1 FA=38Y %) L, EHEA0EAFLH L2 BT AHBE2HELCE. =
I LIcEEIZ., FTREHELR, SLRENRODLAE O AFBEALEABRISLEE-
THRZZET, GDPRERRRI TV 7RERBERZ O 1998 FiTiZ—T74 THo72 L DR,
B 1999 FiTIE 5.8% I HE L, 2000 FI21: 8.5% & L7z, 2001 &I 0.4% =
THEDLRAEY, TO%, R ICEEERMZTL, 2003 FICIXKEREORE. 15718
5. SARSEDORBICL»PDLL T, 77 ARBEHERF LIz, 2004 X, 4FiC L E#icH
FEFOAFLMANLEFBEREOEHBICLVHUEZEORHI TR THo7mZ L2 b,
T1% E@MVWEREREZTM L7, 2005 FORBRIT, & 1 WA 5.8%. F 2 W¥HHN
41%L7%->TEY, BFIXBFEOMRERIZ5.6% % RAALTHS (F 1-4-1),

B 2-4 FEHGDPRER (2005 FTFHl)
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1-99_3_&% 19996 2000 20015  2000%F
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/ -14

=10

(it : AEER—LR—)
—F5. HEZFYM LA RIE, 2002 & 1.8%., 2003 FE43 1.2%. 2004 8 1.4% &, B
MBI/ EVWREL, FHLTWS, RERIT7TOT7TREGHLUME, 21T 3.6%RET—E

L-TUNS,

2.4.2 FEhiE¥
1998 4L e, MHAREN@AREL LAY, BEEEEKIT TV 5, @mH#%EIX. 2001



ER2LV—VTRELERF P LEELED, BAREB L UBHBEN L LITED LA,
VEEZREFHAL, ER2BETCZTRILTVWS (K 1-423R).

FABHAEXRIEIBEBLZPLLTIHEE, RATAL, N—2Hl. AHEZHZREL
TBRAE, BXUAXX, FEH#, LNG 2808EETHY . 2004 FO- L — 7 OB HBEHE
1,265.11 B RAVD 5 b BR-EFRHEN 53.5% Ll ¥H%E LD LFALFRMD 5.8%.
JRMAS 4.4%., N— LM 4.2%KARHT A 3.6% Th -7,

25 wL—vT7DEE

(8) 140,000
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0= 995 1996 1997 1998 1999 2000 2001 2002 2003 2004 .
(Hih - A BEFR—L =)

25 =wbL—v70nis
2.5.1 ADO

WAL, 2004 4, 2,658 B AEH 25, &, #MERICHY . 2000 F2° 2,350 7
A, 2001 &3 2,401 5 A, 2002 23 2,453 T A, 2003 2% 2,505 5 AL 2%5RDE MR
EHEFLTND, BLHETIE, BHEDOIZI BBERE 3%RATEZ,

ERBREBLZRD L, 19914 L 2003 F0B TR, PFEHLLEVIFLETERL
B, 10 mMAREN 3.6 R v MEd L, FRHERERRIBIOBERICSH S, —FH. 60 RELED
BEHRERAORLEDZIFISIT08RSAPEALTWS,

R 151 ICANDORESBRERT, ElcvL—% (65.6%). YEFR (25.6%). 41~ K
% (1.5%) BLUOEERZEEZOM (1.3%) o bh, REOHREKIT, BiIZEFEEA
EEEBRZ,

BB R2AOREDI L —FRDEAEFZERTHED -7, BEOEELZEDI DI
FEROAL T, v L —ROEFEKMEIZENP>7T=. ZhBTT, 1969 4E, BRI T IV
T—NVTCREZRBNRRELE, BFEIPER 1434, vV —F 254, A F%R 134, A
BEXFTER 1264, ~V—R3TH. AV FR1TAE, BMILUKOKEEFL 20T,

IOZEBREHEEZ. 90 ECREL» OO TEARZEBE T2 L. BLXUFHE-EA -
BEEOFHCBIT2REHOANHEAZBE L, B EZFEMT I ZLZEEIC, 1V~



R FEHRIHGLT, vV —R0ERZETHOT, TK#OF] LnWHIEKEFSTI
ThIOEREEERLETITIITHEE, AL - ABBEESRONZ, BIZKT -
BRASHETEESL, ~V - RERCHEREOEMNEA. RERGR - RESHEDK
FAZOELMELREVREAINT, ZO0BNTF T Lv—RFLEOHBTOBREDIE KR LS
IS SR om ERER L,

L2»L, E0—5T, vV—RERLFAULK bVWERICE LOTERER A » FRE
B, VB~V -REROBEAIIVRELEF L —RERORHmMNE 7=, ThicH
L. TV—=UT7HRE, i~ —RERELZLDEELEABESZEZ I AEHFICE
D, vV —REROAHEEZH/DBICMZ I GFH THELTWS A, v L —REEDOM
Wi, #F~L—RERTHIZLICIZ2FHORMEATY, REMBERF-2REE2AL
TW5,

X 2-6 2004 Fx L —T T OREERK

1UF&R Z0fth
75% 1.3%

PER
25.6%

L—%
65.6%

(o ABE B — L =)

252 RHLESE

E#HIZA R T LAHITEDLNRTWAR, EMOBRIZE->T, dTEHO{LH - EH, 1~
FOEYyFo—#, VX PEOBFHELBY., 4om£¥mﬁ®%m%aaﬁWau%ﬁ
INTWS, FIZIE, 1A RFAZDOANY - F=FERBETAFoAr74 b, AEDT =—
FH, e A—BOT 4R FVRAPMEDIIATARETHD, (LEEL, &b Z
WODIRERZ THEILOD, PEHFR.EVFy—FR.FUVRAMEEREL D220,
LRABRE~V—F. LlEL, BeFZREEXRTHIH, FERRCA Y FROAEZ., £
NENRPEGE, FI-LVFEEE-TWVWS, £, BHPTREFELEARAT . £ T7 2
TrITEEO—RLLT, I~Vv—FOEBLLTOMAOME] Z2AEL. BATRERN
BETIEHET L—BEbhTWS,

Km%,%ﬁmmamﬁﬁ%%ofwéﬁ EWEBEZELT, ThEfhOoRESME
EhZ bbby, BAEBFOREK, SF. WLEFVoo, EVWOZRLBOHE-2TW
%



2.5.3 HB

L= VTERR. EFAHREBECTFREZEAATEY BRI, NEEMNLOREE T,
HEOFERHECESWIERENLELHMECEEEZERL TV 5,

2001 11 A, SFOEHThHoTe=~"T 4 —LEHIZ, =L — 7 BAEBIRKE
(MJIUT) ORVYERR L, BXBORFEEX-L—VTIERIL. BEOMES - %
M - MEHRBEORTEELZHETTHILEVIMMBTHY ., ASEAN DA BEROMA &
FTHILEHBLTWS, XUEHBEBOERIIAT., v L—YTHLIVEFEOCL—VTO
RECKRERVLEROLODOE L ¥ —2RETHEOREN 2 Eh, BRE. BUFMIZRWY
THEBLED TV,
RU—VTRENEEEORBICHLFEEN T, £E, =V HE¥RAREELEL2S
<IRBLTWD,

2.6 TRNLX—EH
2.6.1 TRNFXF—EE

(1) EHE%

TV TOAMEFRIT. 1974 FOEMBREBICL VRSN ICEEGMN 22 H~
a2, BREL-HE - EEOLFERMALLER. KR, bv—FT 47 MTEOTH
M ETELVNVERHETo TS, RhaFziE, v —3T7OBE - BEVICEIT 24
TOLEREEBERICHETIBRE - AEEOMEHNRENEZRAL TR . v L — 7 THE -
EERHZTBILTIAERMEER., XM F R EERFERNEZERB L 2ThER
HauY,

2V T ORMERBERERIEHCOEYEAIERICH Y . 2004 FRET I0ENLV
NE 1996 ED 43 BALANLKRIBIZED L, BHICO2B2BBEOBLEZ1T, N
OFREVIVT ., MIA=ZRE AT RNF¥REZy HEH, XbFAH TAY2)Y
T. VETETREFHEZRMAL TV S,

—H BNICKTHRMAEERITIHE TOHRMEAALII L. 2002 FE D 699,000b/d 2 5 2004
T 750,000b/d W EF L7, vV — U TEHRNICBT SEMAEEMIKIT. EXHEELERSE
Vel —%BFDTHHH. EHINIRMEIPEL T, MASTHFEN D2 APTHER
35 EH50EEBABETHD, BNRAROEEMIKIT Tapis K T, EREEROKFELS
DB, IOWMEOFEML. ALL ) CHERIRP RS APIRER U ELRETH S,

2 b=y T RRKOBMAEEDLS¥IT Esso Production Malaysia Inc. T, £EERIZIENEAE
EDSFEESE2ADHD, —FH., AHEECHEL TiX. Royal Dutch/Shell Group @ Sabah
Shell Petroleum Company 25, ¥+ NAHR CHEEZILARAL TS, Shell DBEFITL D
&L 2004 EWZIFYAAIMOFA T, Gamusut-1 & Malikai-1 D 2 2OFLVWMBARRER S
N, EH5LLEERMERPTHIN. 2ARVOoBROEBENHF/FILTWD, £,
2000F 2 AICIZFA Y =—F > ® Lundin Qi HDEATEMEAR S oV =7 FARKB I,
HIE. 40,000b/d IZEL TW 5,



k. ERBHERK, BE, 44 BEBLCY Y HIR—-ALTH 5,

(2) RARHRAEX

KARAACMLTOEERM - TASHON oA, & - R - EEO LHREM
NHFERM. B, B#H. LNG L. LNG 0ig, ~— 7T 4V 7 ETCREVEHZT-
TwW5,

KAHAORTE - MEXBRLERCITOA TV AHRIZ, ~L—v T LA ORMEBRN
12 & > TERSL S /- 3t FHEBI Malaysia-Thailand Joint Authority IC& 5. # A4 EBMHICE
i+ 2RI R E X Malaysia-Thailand Joint Development Area T A18. B17 5 XU C19
DIODERENH D, Al8IEXbaF R Y broAA AN, B17& CI19E~_brF R
EIAEELHEN. TAEN 5050 DHEEETHREL TV,

#2.7 20FEXTEFOKRKRINRABRELERAEERE  (cf:XE74— 1)

4 Gbep | comen | P | T
1. av7 1,700.0 20,795.2 21.9 63.0
2. AT 812.3 3,018.2 3.2 210.5
3. HhE—L 393.8 1,383.8 1.5 263.1
4. YUCTIET 213.3 2,259.2 2.4 130.1
5. TAUBERE 167.4 19,164.4 20.2 9.7
6. TASxYT 159.7 2,894.6 3.0 55.8
7. TI7EREEMR 212.1 1,616.7 1.7 81.3
8. RXAxLF 146.8 991.9 1.0 126.9
9. AYRXRYT 72.3 2,587.5 2.7 47.5
10. A —RFY7 44.6 1,242.6 1.3 93.5
11. /Ay =z— 44.0 2,771.1 2.9 38.5
12. FAY=YT 124.0 727.2 0.8 132.7
13. AY¥TREAv 65.0 653.1 0.7 134.1
14. MLIA=RZ Y 101.0 1,927.4 2.0 44.6
15. <L —L7 81.7 1,902.7 2.0 42.5
16. 452 109.8 - - -
17. B+ 61.0 6,452.8 6.8 9.5
18. 79=—}h 52.2 342.4 0.4 165.9
19. 54 62.5 2,428.6 2.6 23.1
20. =7k 35.2 946.0 1.0 58.1
FDith 619.8 20,908.1 22.0 31.8
it & i 5.278.5 95,013.5 100.0 51.3




(K8t : 0i1 Gas Journal)

RU—VTORRAREERIT R T I5BRCEL HRAREED 14%% 5D 3 (E
2-7 BR).

BE. FELVENRTEHVALOD, 45T 7H D Bintulu REAX XAHE2 P L. £
HECLIABLRBED LN TS, £EO—2TH5 MLNG Tiga k. ERBEEN
370Bcf DE{LBMEELX S {LAER % 2003 F 4 AICER L, —OKRLSEOHREIL.
SDLIAWMRBREEZY . FM LITA PHEAZETD, CORMBETHEINDZI KRN
ADKFEITIFTERICEOND, 2. 2004 F 8 AITiX. 2007 #EH BV 1% 2008 En b 15
FHETREIRLBRTARONBGE SN, SV —YTRYVIR—AITHLT
bNRNAT T4 T 1 BHY 150Mmef ZHLTWVWD, —F. vL—Y TSV FFY
THhOoRBRIZAEHALTWVS, 2000 E 4 A, AV FRVUTOMIEM - TREHETH
% Pertamina & £ E . Conoco’'s West Natuna L H AANLHRAEZHBATE Z &
IR TW5B, 12 L, ZRNRFEOBRAPOE TN EZLEM TR, LA, HET
CTILBITARRHNADIME LB, =L —STOBRKEEZLRATWS,

(3) BAHEXE
TL—UTIRRMUGW DEAREENEAL. ED I b 86%ITKABE. 1KY D 14%I13XK
ARBTHD. 2002 FCIT 6710 B kwh ODREZETo, vV — U TBMIT2010FFT
CEHERBMT ITERNLVOREZRIAATEY ., TOREIIARKABEFRIZELS
FTECT, REATARLKAHMIZEFELTCELSETORFHZREL, XAV XA ~DEHFLE
BT HEZBMAPEDLILITE D, KARBILEDIERAANREOFEG %=, 2006
FETICIO%ETHED, RALEKRTIHETH D,

BEETTFO a7 bTHEROLOIE, T00Mw D3 BERNMOR2D. LEES
2,100Mw ORRK N EEFE BRI S Johor H® Tanjung Bin 72 =7 T, HED
ERIN—TB 5BV TRBRENZEFZ L, | SBROBEII 2006 8 A% FELT
Vw5, '

1994 Fi2iX, 2002 EDFEREFHIE L 24Gw BROKAREFHR Y IV 7 MICEEL.
REBINDEND 0% % 415 T A VIR EBEBRK 400 vANVDOBESF—TNMEBLT=
VBT 285 A NVDERERBEEEBRL. /TN T LVETHETHHE DY .
1996 #EiZ. R 7 x—F »® Asea Brown Boveri (ABB) BZ#&F L&, L»L, 199759
Allzo T, BRERHE. BRA. BEORFENLERENLEME R o7, 1999 FITR2-T
BERLAZbLOD, HENAIKREBIIEEEN, TARARA V FRVT~OREHED T
BRefEh-, RECHL RGN IR, &F. 2001 F 2 AiC. Y¥HELERY
D 2400Mw ¢ TR EHMAREL, L —TRLVTEDBHEOLEIILI > THEDL
nTw3,

L=V THNEFRENOMEBLIVCaXA MEH A BHELZEABMOREL ZRFTL
TW3, BE. 3OOMIHENENOBAZERIVREFH- TS, 1994 FiTHH
RN RBEEEEH (IPP) K2ABEh, 15 0BHRERTA BV RAEZ T bDOD, FE



ELTWAHDIERV,

1999 &, MM HEER D —>Tdh 5 Tenaga Nasional Bhd (2. EHREHRBRO—BE TH
Lo THNBELLERY, BEAVETILE- V-V TBFRBFLER, §0LT
AEHEMOBRTHELEIRETHY . BENZBELRA TV RVWRERETH D,

2.6.2 TRLF—BEIR

(1) =RXAVF—BERET - B

2=y 7 TR, REFAZFAF TR > EHERREEETHS (K2-8%
B), BIRIZL > THYUBBENRERY AW - VTASBHEIRENEZEOREHER. ENR
TRVF— BREATFAT4T7E., ARZEBEEED, TNLENREHL TS,

ITRNVF—BRCBIDIDELRNLRBERROBY TH D,

« FM., RARHFR, kN, BRE-RZFIAF—RLEL., +HARTRXAVF—DEE
AP OHROR VB EERT S,

o IXAVX—DEDFALRET D,

o TRAXF—DEE, BE. BB FRACLIBRE~OEEBEHE/NMLTS.

BIZ, TXVE—0OBRENRBZERTIED., v L — U THRRIZIALX—OZHE
BREITHbHLTWS, Zhid, T4 8BEE (The Four Fuel Policy) | tFHEND HD
T, RBRAR, AR, KHOEBABRREOCHERELZRY . AMEKEEZERIEIERMN
Hb, O TABRBEF)ICETE, V-V THREE-EXRAEMORAT A ~OEKH,
EMRRRAAEHE (CNGV) OEREE, KNIRBEFROBBRLHEL T, TORFER.
12-6-1 BHEZ| TRRZLIE, BEHRMON TRIRKRRARTRACLZ2REL o1,
IDEH, RERB P ARCFLETVEI RV —IIGHRTIBE B HEED . 2004 Ei2i.
BARBIEDIRRO V=T % 28%n oM 40%IC LR S 2 FABRERTNS, &
L, AR~OEBRICLY . “BERFHEHERENT I L2EB2T812HH 5,
—7% . ASEAN 2@ L LTOTRAX— X2 U F 4 BIE~OBMVBELLEDLNT
W5,

K28 wUL—VTOZTRALF—{THERE

REAT
R 3 IR =ALE R TEELEE
(B HAEY) NVFATATH (B R Y)
(B4Y)
RIN= 3 FTFHFatrn

(H# - = L= TEFFR— A=)
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(2) BER-V—VTHERBITIZ XA —HKE

< b=V TEMIX, 2001 £ 4 A2, 2001 5 2005 FEHMBLLABE8 K<L —
7 & E (Eighth Malaysia Plan) #%8# L7 (£ 2-928R) RAHEOEEFHIT. XD
FBHEVEXEPOMBENEL~OBERICLY . BEESHLEHI L ThHHN, Ak
RICRT AV —BESEILOT o —FIRHENBE-TEY., BTRL—VTEH
BICBT2TFREESICES, E8KRL—VTHEH TR RIAX—SEMN 2.3 BA 2 ME
RLTWS, ZhicdL, B¥ L% 6 - CACHEDIBEHSTFEOLREIISED S

£29 BTRLVL—IUTHEHBIVESKL-—VTHEHOTHR

WIR~=L—2 7 i B~ — T HE
EB@EAICHR) | 2EK(%) | @B(EHIVX) | £2EEK (%)
33 49,351.6 47.7 50,514.6 45.9
%3 8,286.9 8.0 7,860.0 7.1
LY 12,208.8 11.8 10,295.4 9.4
EE -2 21,729.0 20.9 21,965.4 19.9
TRAE— 5,657.5 5.5 8,590.0 7.8
Z D1 1,469.4 1.5 1,803.8 1.7
IS 32.156.1 31.0 37,518.0 34.1
BE -UE 20,185.8 19.5 22,660.0 20.6
b 3,737.1 3.6 5,500.0 5.0
e 3,372.4 3.3 4,223.3 3.8
B —E R 1,624.9 1.6 2,972.5 2.7
Hb 7 BE R 1,350.4 1.3 943.3 0.9
F 0 1,885.5 1.7 1,218.9 1.1
ZeRE 12,747.5 12.3 10,750.0 9.8
fTE 9.309.7 9.0 11,217.3 10.2
aF 103,564.9 100.0 110,000.0 100.0

(e : =L — 7B
BIEXN, fiELERwA TR THo T,
EHI, FEERL—VTHE TR RN X —HECUT2EERA P& LTHREL
T3,
o AMBBEDEM, FVRALBEWMEZRIALF—OF| AEE
o T¥ - BESMICKTAXAX—HEELZOHR LB HFOFER
o RN OEENRBEHHEOMR
e TXNK¥-BEEEXEORBLHMSOEA



e TXNF—WET T =T Y T —ERADRE
2.7 FRERMME
2.7.1 RBEBGRYT - BAE
v UV T OBBMEOET  BEELE 1-7-1 ITFRT, <L —YT7 Tt 1974 EREE

WCESE 1975 EICRBEEINT-BER (DOE) =L —U7TORBITEEKEL T3S,

K210 wbL—37ORETERAEASER
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] ] | |
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TEEAG LT, BEEFRREACBLTVSAE, MR EY, BERBIBEICHETSE
BORHOBE, KEFEH., KKXER. AEVHECHETIRHOER - EBEoT=2)
JRE. AR V=7 METIRERETMECIB IHBENFMOER L L. EET
BICEET ARETHEZRANICHYLTWVWS, £/, REREBCRBETREHEET
3720, 194 FBRBEICL>TRKERERBEZONATWS,

Tl V=V T ORBITBEERCIIL I —-REHZES H D, REHZRSIR.
RREECHT IR RFRICOVWTHRERMRKECHE - BIE TN ELEHT. &
BREBEECERAZ CREPEYTORRIFA. X—2MBELREOGHEEL S
EERARR. EFREFOIFI»ARREBAZKLORE. BERHETHIE-L—TOHN #7
TR THEREN., BERRIBHEBICBRILA TS, REZEARIX 1997 FiZi3t%
VHARSCIEETCHTIHAMNEA, BEEEREDICETIAVNOWRERLEIIHO>NT
BELTWS,

BRI, vL— VT TIRBAMBEMIT LM, BHE BE KERECHTIHEREZE-
TW3D, BETBECHEL TRERBFIEREAL TS, 0L, HMEFZIEYZ
TIMERWVTERERMELZRIBENLRL | FHIERBIN TV IREFOMNEEHLR
BITEETW Y79 MNOBETH EBGHEIRECHIIREMECRLATVS,
L, —MREEHOIE, LE - AQ/REHSFEROBYTH S,

2.7.2 BENRBIVCREESE

1974 £, BEIRCETIP0EREL LT, 1974 FREEARFIEE LT (R 2-11
ZR), TNE TREMKE. ZLE, KRELZEORBJNERICL > TREMEEZLAEL TY
2o LML, ThO0ERBIHESBEEEFEOHEEICHES MELH V. REAEBZANEL
TEbDTHEN ST, MAT, N—LMEEEZRRLTOIGCHREEDCER - LR EHEIZ.
EEAEXZAE/LLL BEREBLZAMNL LERAMNRITERERBZRDOND LI TR o1,
IHOLEHRORIEHEENTEREOHBICE T . ERETRRAMO Lo EEHEK.
IENLORRBRUEEDHELR COEEAFTNRICKBEMNICRV BT I LAAREER
o7, ¥-. AECHBETHAZEYTIBERSNERFRRAEA IR DD LT

-7,



£ 211 I94EBRBECESE, RERBICIVEITENIAHE—FER

No. Bl e

1 1974 FREE

2 1977 Y VEMOBEWECET 2 RERH

3 1977 EFRMICET 2 RERAR

4 1977 F Y VRBOBEFEFRICHTIBHMS

5 1978 FRR B EBFIEIC B+ 3 BEERA

6 1978 FRBEFELICHMT ZRELA

7 1978 FRETLOBEFEFICBET 2 RERAI

8 1918 FXRILONERECHTIBEMS

9 1979 E T K - EEHAKICHT 2 REHAL

10 | 1985 FEEHEHEN VU L hOHNBEOE BT 5 REEH A

11 | 1987 FEBERFICHMT 2 RERA

12 | 19874 (FEED) REPETFHEICETIREMND

13 | 1989 FHEEEEXEREYICHT IRERA

14 | 1980 FHEEEXEREDLR - AARBOBREFERCUIIREMS
15 | 1980 R EEEXREDLE Ao moOBRETEERICUT RERA
16 | 1993 KGR RHOHERERICHET I BEMS

17 |1993FEBEFN R, MBHV AR 7o HASOFEROEILICHETIRERS
18 | 1994 FElABFRANOEREBRCHTI2REGAS

19 | 1995 Rk - ERKASEOMOERER P ORMAIOHERZLILICETIREMY
20 | 1996 FET 4 —PA =L P UoOHRN 2 HEICMT 3 BE A

21 |1996  FTF 1 —EBA = Do DR T ZAHEE T 58RI

22 | 1999 FHEMROFRICHM T >REGS

23 [ 1999 FHHAEHRICM T 2RHERA

24 | 1999w o ERICHET 2RERA

25 | 2000 (¥FEED) HASHCET I BEMS

26 | 2000 FRKELB T A2 RERR (KIE)

27 [ 2000 (RFEFR) BAKLHICHT I RBERA

28 | 2000 FHABEHMEOHBOERICEIT 2 REMS

29 | 2000 F Tk - EEHKICHTIRERA (KIE)

30 |20005EF 4 —BA= P 0RY ZAEEICHET 5 BERA

31 [ 2000%F (WEREH) REEBHAMCHEIIBEMS (WE)

32 | 2000 F o S EROEMROZBRICBETIBEMS

33 (2000 FHEROZHICHIIREMS (T P77V YHRELH)

34 | 22001 FREEXRE

35 | 2003 F (HEFHD) WAHANIHEHTIIREMS

36 |2008FEF A AFTy - 75 BT EIEERA

(K : = L — T EHF)

_22_




2.8 N—LAMERE

2.8.1 tHRDONR—LMEE

EFTEESNIMPDMOREHIEICKRE, 7%, OEDY, R—AETHEHM, =
DILRBENR—LEZRELTIREHBLIEAA—2MAEYHBEERO ZLZLE
30%. THARMN 15%%E EHD (K 2-1228),

HFE, N—LHOLEERPSKEWOLEEEZ LOCELZIZHEMLTWVWA DI, /$A—A
FIREHEZBMICHERBVAEEEZZ > TWVAINLTHS, ERO lha b= OEHE
I, N—LWHA 4~5 PR L, RKEMIZT 04 by, XEMWIZ06 b & VI0FETH
Do TOIED, KBRERT 70T —vav2FBTHZLicky, BEPDEREILICES
HEVHIREEOBEAMNKEW,

iz

x 212 HRICBII3EYHAEEZERDOHS

1997/98 | 1998/99 | 1999/00 | 2000/01 | 2001/02 | 2002/03 | 2003/04 | 2004/05
23,157 24,577 25,322 27,078 29,439 31,027 30,858 32,570
12,219 12,711 14,551 14,018 13,459 12,411 14,361 16,108
8,440 9,303 9,544 8,693 7.436 8,708 9,637 9,077

4,348 4,784 4,462 4,940 5,332 4,469 4,816 4,496
4,107 3,880 3,873 3,936 4,304 3,983 4,197 4,997
706 685 693 722 837 784 794 774

1,883 1,915 1,985 1,949 1,995 2,028 2,013 2,055

2,616 2,637 2,412 2.732 2,780 2,685 3,170 2,730
17,305 | 19,501 | 21,266 | 23,803 | 25,027 | 27,669 | 29,646 | 32,500

2,213 2,448 2,654 2,912 2,994 3,299 3,456 3,801

3,411 2,369 3,084 3,497 3,242 3,200 3,133 3,011

679 731 709 669 589 597 629 604
442 438 479 521 451 431 469 522
81,626 | 85,879 | 91,034 | 95,470 | 97,885 | 101,291 | 107,179 | 113,245
(HisL : MPOB)

NR—LMOEREESGHEELV— VT AV RFRI T RN TT e 2a—F=TRET,
YU —YTHBEE 40 FRICE--THR My 72#EFL TS, 2004 FOHFR@MHE
2,4066 F hrDIH, vL—UTOBMBEN 1,257.5 5 b T 52.3%% &Hd, F2/MD
A FRYT (36.6%. 8825 b)) LPfED &, WREHELED 88.9% % 5., 5 3{I
DRTT « =a—F=TiF, EM2EICEEL. 1.4% & KRBICPRV, (K 2-132R)



& 2-13 2004 & HHROASA—LAHEHI =T

4 s

WET vmg—=F

A/RRT

(Hi 42 : MPOB)

Efr 3 EiTEE 20 FH,. £EREIEMLTWS (K 2-14 28),

X 2-14 SN—LHEHEMA3IEIBST2BHECED

14,000

12,000 |

10000 |

8,000 AVRERYT

6,000 |

4,000 |-

2000 F———

QAT =T

1995 1996 1997 1998 1899 2000 2001 2002 2003 2004

(Hi 8 : MPOB)

2.8.2 wL—UT7DA—AHEE

Y=V TICBI AN AHAEEREMOERIX. —2ICIXCPO DEREOR ETH D,
FEBRISRIE 2004 45T 2003 6D 19. T5%ICH~R0.28 B >~ F FH LT,

b=, REEHEOIEABRETLLS, B 1-9-3 28F 15 FHo~1L—v T
B AANA—LBEEHMOMB LT T, ~b—TIRBITS, N—LliOoFEER2E YD
FHE E AL 1960 40 55, 000ha 7> H 1998 £ (1249 3, 100, 000ha & | 35 L % 40 £/ T 56. 4
Eelrode, L, N—2REOLDITHEHEHFETIGHXICH LT, v L — THEMZ
REREOIENILBEERD TS,

BTE. 326 D/N—AMMAPETH, 46 OX—AMBEETH, 40 OV UEBBITEHERD Y.
15 OR—LMEERFEDN CPO (/S—2H), YUy —%, B - LM, ¥ &R
(CPKO), BEL U —A{LFERAEEZREL TS, 1998 FiTix, L — 7BV T 830
A R2®DCPO, 100 5 h>®DCPKO, 130 F h DY UEFr—FB4EEINT,



X215 b= TIKBTAR—LREGEOHES
(ha)

4o P57 7

350
300

250 3

200 g
150
100

o LR

0%1990% 19924 1994 19964 19984 20004 2002% 20045
(Hi#& : MPOB)

TL—UTHhEBHEND N — LD 96%LL LIXRERBTH S, - LML TORE
mbRHASBEHIN, TOPFIRAA—2HZEREETHLERLBEETL TS, BHE
A 130 7EMUEICES, Zhidw b — Y TEOA—ABBAORE LR LERE
ZEMTH2LD0THSD, 1998 FD/— AMB R OB HEEIL 59 & 5000 5 KAICDIE Y,
BRONBEBER L R>TWS,

216 AL~ —TONRA—ARRNGHERHLR

(Fr)
35,000

30,000
25,000
20,000
15,000
10,000
5,000
0

=l i

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

(Hi 82 : MPOB)

LHROA ANV EBHOFEHTIE, =L —3 7O CPOAEER 830 5 b ix, 1998 FD
RO NS—AWBAEERD 49.6% % 5D, ANV EEIHEES T 82%DY =T 2 5D
TW3, 2005 FITIHMROAAS NV ERHHEREIBRED 1EF 2B 14 2500 5 b i
ETHMNTHEHFSATVD, TNIFHRADOEME LI, FICERELEIZEWD
T—ANSTVDFANELEHHEBREDHEARRAENINSLTHH, N—AMHITF &Hi&



IODFERZIEZTWL ZEBBFI R TS,

2.8.3 N—AfFFIE2NT

N—AFFIEHBMY LIRS MY T EE 20micbETHZELEMYTH - T,
B7Z7VARRELEbDATVS (K 2-1T88), 1848 FiZA Y FRY T ORI —NITH
DHMET 4 KON —LBERTFLE, 1870 FRXA VY FRUThbv b —vTIBES
Nice, L, b=V T TA—LZEBEHLE LTRELEDIE 1900 ERITR>THDH
ThHY., ThETRESBEALREEILTWVWELITH S,

WY ICIEED 4~6ecm DEABORER, 1 DO0REBICHBEEMNL. Z0FEEDOR
APLHMEHLEVbOREASN—AMT, BFOZEOTOALARP-2 BN LRNA S HE AN
—AFEMEVI, BRAIZ, YYHLWVWIOEFaaYILLBRASHMOI L THS, ==
YU, £EFVERBICOLBEENRLTWVWIDORF L, R—AfFIIABRTLRETES
e, RKRB|RTFZ 0 T7—aryPRIEFESRTWETF—ABZW, i, N— LTI,
—EAD L, L=V TRBWVWTIEHN 2B EM, FHZELTREEZN#BTE 5,

B 2-17 N—A¥TORK

(Hi 2 : MPOB)

TL—UTIRAEBELEZFEOEVIEHI O, FHEFBELTHYYOAEICIIBELESR
BETHH1-D, LB THLE~L—T7TTHEB+ZBL CHHELEE (FFB) %I
TE&D, L, BLUAIRKYIRERE T, ER-oTW5, (F2-1828)

_26_.



# 2-18 MBIARIEE FFBINE (2004 % t/ha)

M 1B | 2B |3A |47 |5A |68 | 7A | 8A (98 |108 |11B |12R | ¥
Yak—sa | 022 0.22] 0.25| 0.26 | 029 031 0.33| 0.32| 0.35| 0.34| 0.31| 0.32| 3.35
s 020 0.23| 0.23| 0.23| 0.27| 0.33| 0.38| 0.36 [ 0.41| 0.35| 0.28 | 0.33| 3.63
L 0.17| 0.17 | 0.19| 0.22| 0.23| 0.22| 0.22| 0.23| 0.27| 0.25| 0.23 | 0.29 | 2.70
*5vA 024 0.23| 030 | 0.28| 031 035 0.37 | 0.37 | 0.40 | 0.41] 0.3¢ | 0.38| 4.0l
x7Y- 0.19 | 0.20 | 0.22| 0.23| 0.25| 0.27| 0.27 | 0.27| 0.30| 0.30 | 0.27 | 0.28( 3.06
BTy
VA 0.20 | 0.21| 0.24| 0.26 | 0.28 029 | 0.31| 0.31| 0.36| 0.32| 0.31| 0.32| 3.42
~NF 021 0.25| 026 | 0.24| 0.28| 027 0.29| 0.27| 0.30| 0.28| 0.24| 0.3¢4| 3.25
RSy 0.30| 0.30| 0.32| 0.31] 0.33| 036 0.41 | 0.37| 0.39| 0.35] 0.31 | 0.36] 4.13
€FvF—A | 0.26 | 0.28| 0.31 | 0.30| 0.29 | 0.34| 0.36 | 0.32| 0.37| 0.33| 0.28| 0.30| 3.75
LY H X 0.16 | 0.15{ 0.17| 0.19| 0.19} 0.21| 0.25| 0.27 | 0.30| 0.25] 0.24 | 0.23| 2.63
# 3 0.31| 0.26| 027 0.32] 0.34| 035| 0.39| 0.44| 0.51 | 0.46 | 0.45| 0.45 | 4.56
#5027 021 0.19| 0.20 | 0.20 | 0.20]| 021} 0.23| 0.29| 0.3¢ | 0.29 | 0.27 | 0.27] 2.94
<b—>7 | 0.25| 0.23| 0.25| 0.27| 0.29| 030 0.33| 0.35| 0.40| 0.36 | 0.34 | 0.35| 3.73

(Hi 88 : MPOB)
2.8.4 SN—AHOBETRE

(1) R—2@oRETE
N—LHOMETRIILUTOLEY,
N AY I NLEBELNAERE (FFB) IN#ER. X—a@mIpicETh. HETHE
o, TO%., FFBEEML. B/X—2H (CPO) LY Dk, MK, RE=ERE (EFB). %
D WA BRE, N—LAMIBEOEETENGIIRED/S— M THEEK (POME) 235k

Hahs,

N AMITEFL—T7TEMTBREL TV, HIZZBVOETANT, BEBHLT
WABEMTHIZ 1018, vL—vT7T2ED265%%2EHD, 2NTYaF—A MO 684
(17.8%). A UMD 66 8 (17.3%). XTI7HD 454 (11.8%) THD, =biZ. &R
EERTHIVABRTEOERIBLHY, ~L— VTR ANA—LMEEFRICEANLT
WHZENRLSEBETED,
2004 EOZ L= TEHRARBIT B A—LAHOBMIHGEREL -2 HBMIES

=T




X 2-19 N—AHEETRE
FRESH FRUIT BUNCH (FFB)
__LoadingRanp |
i' s_t'arzis&r | Condensate (by-product)
1 S__b_i:per | Empty Fruit Bunchas [Ey-vroducl)
| D’_‘g&ster |
Press liquor | F’rgs_s l_Press cake
A4
NutFibre Fibra =
o L_Semen =EBAEC__ T (by-prodiucl)
— ¢ | Nutdryer |
i oil | Nut-c?acken |
Underfiow Stream | - 1“:3 w?nr;cheﬂ‘mggrg —
| Desander | | Centrifuge — Is;(;;?gmm, :
| |
— centifuge | | VEBEM | [TTKemelDiyjer | wv-producy
v v y
;bys-;laurggﬁcn - e (Hi g : MPOB)
#£2:20 vL—YTEHNICBT S A—LHOENRTHEK
2004 FRTOFFBAIOH M L5
M BEfF o T35 BEPBLVTE &t
5 ARERED | B | AEED | & APEREN # EERED
Yalk—/ 68 15,365,400 1 216,000 2 612,000 71 16,193,400
i - 740,000 3 312,000 7 1,052,000
T g by 9 1,619,200 1 96,000 10 1,715,200
*TvA 3 552,000 3 552,000
*7Y- 14 2,973,400 1 75,000 15 3,048,400
A F
AT AV 66 13,469,200 | 3 580,800 | 3 408,000 72 14,458,000
S B 3 438,000 3 438,000
~Z7 45 8,498,400 1 46 8,642,400
EFA—n 26 3,859,200 144,000 26 3,859,200
NP 12 2,715,200 12 2,715,200
A 101 23,602,200 14 2,040,000 115 25,642,200
W50 30 5,908,400 12 1,748,000 42 7,656,400
FlL—F7 381 79,740,600 -4 37 5,435,000 422 85,972,400




(H 88 : MPOB)

#£221 =bv—Y7EHRICBITABBIRE

2004 ERTOHBAOMM TH
M BEfFoNM IS BERPBLIOTE &&t

B EERE B EEEHN | ¥ EERES ¥ | EERESN
Tak—n 17 6.975,400 | 0 0| o 0117 6.975,400
Ry 3 532,000 | 2 16.200 { 0 0| 5 548,200
57 3 789,000 | 2 216.000 | 1 825,000 | 6 1.830,000
53— |10 2,482,000 | 1 240,000 | 1 60,000 | 12 2.782,000
O 3 624.000 | 0 0| o 0| 3 624,000
H 3 9 4,169.000 | 0 0| 4 1.574.000 | 13 5,743,000
VA 3 1,090,500 | 0 0| 4 1,004,000 [ 7 2.094.500
2L =7 48 | 16,661,900 | 5 472,200 | 10 3.463.000 | 63 | 20,597,100

(482 : MPOB)

(2) N—LMERLREES

BEDROBNT, "—2MEEOLKRIIRERICEA2MEZIIEREILTWVD, —
DT, RBEERTTUvF—va MERHFRAA—LBBEOBRER LD, X—LFF0D
H-HEOHMRILELY, HEDOEZRLOFWLLEOHEIRZT LA TS, vL—U7
BRI INAEZHATID. 1,937 haDFHKD S B, 2105 ha REZLAR. FLEEHY
REX, REARBXBIUVHEEEILABAL L TRELL,

—FH. T —YTE2FTDOIL %2 HEH LN LB, BIITIF T —aDET
EIBLRFRZHBT DB OBEARRDOEATVWS, fizid, LT 25 FOF
MEFONRN—HOMBARKIC, BRE RN —LHERLET. BRIBLIOT VIS
WKF v 7Lz, MBOL Y ICRIEHETIARICLEY, HEZEIEBEDFHE X
BRETHD, TIHILEFER, ROTILETCRETIEEFEZ RS TETTIERL . XK
BAPRBE-TVWIERYEZIHICERLTE LEBOBA. IR REDHLEBR L H S,
Eie. HBEYHOREILZ, ~"—2BORELRET D,

BBEY., MESNE, ZIXRoEYVDE, BLURBICIAERBERRIZOVT
. BICTAENRESh. AR Eh TS, #flaE, | FrOBEIRAARTILBCRETS
. 3% 7.5kg. Y 1.06kg. B U DL 98lkg. v/ XV U A 279%g &5, £F. lha
H1=h 10 PrOEXRHEIRS, TOHELAEXZLRICBR TSI L. ERROH
BWIZT TR, T U LA RB~DEENLDORBD~DEER—HTH D,



ITRAAVF—RNZXOBRTIE, N—2HEIMBOEHLYFTTTND, /X—LH®D lha bz
DOEMT RN F—BEARIT 19.26] . ZhicwL. £EXNAF—XEM. lha H7Y
182.16J THY. M IS5 BOBMIETH D, Z)H LEEDROEHIIHE T, MLELAMD
FRENE RARKEBLTFZRIZ. ThFh 255 3.0ETH B,

¥, R—LMERMULEEOREETHS POME ZHEKkESh,. THEBMAOERZES
MBOW (77—) 2O2VWEHAKEEILBL 7itlEdbhd, Z0FT7—F
VIDLREDAZUNKKPIERENDIS, A FZ U H AT TEERFBICHER 21 £0
HERERCARERTIRZENRETNRATH S, HH TR, L —vTOR—-LBERID
HAEAZ ARAI_BILRFBET. 200 FRATEBIOFT P ERLATVWS, Z0O
FEFS/—UEECREITDE 2020FICE. HEL, FEM 1,380 F Fric B,

IRIEHL, V-V TEMIZ N197TT FREEYE (BFEEER) (RN—AuFta) Hil)

FED., WHhRBR-LFANTE (FEF) bPFEEEMRME L THAEMEEFE- 27
NIEBEILAWVWEIIC LI (F22258),

& 2.22 POME PEH{ZE % (BL{L mg/l)

HA HEHEA BB EEC D E#E | &¥F

pHl 5-9 5-9 5-9 5-9 5-9 5-9

BOD 5000 2000 1000 500 250 100
COD 10000 4000 2000 1000 - -
Total solid 4000 2500 2000 1500 - -

Suspended solid 1200 800 600 400 400 400
Oil and Grease 150 100 75 50 50 50

A;‘;‘t‘;’:;:ﬁa' 25 15 15 19 150 100
Total Nitrogen 200 100 75 50 - -
BE(C) 45 45 45 45 45 45

COEBETREOLGEERODIIBD THY . KMAE®D POME »> 5 Hi 5 BOD A3 25, 000ppm & L .
B OPEM E X 5, 000ppm, FAHIITIX 100ppn E TEB S ERTFAER LRV, Z0
R, BREMTHD BOD (EVLFHBEERE) IFLVWHELFL, FH I 3%
EMRBEICHH T E - AMERDBEHFFTIZ L A ULA L 1979 8 LA 2000 4 F TIZ . 88%
DWHLERLIZEVWIRERDH D, LIl BERBREELICIHTABLONIOICHE-
TkY, BEM Pz AL, BEDOBIADLI VLY 4 7 LBHiARD AT
Do



3. L= THEICKIT D COM ~DHE A

3.1 CDM PBEif BE & & B

K31 KL= TIZBT 5 M ERERR L BEERRIICRT, 22D LI,
TL—UTICEITS DN DRENIKARIRE - RELSBEMREETHEA (Conservation and
Environmental Management Ministry of Natural Resources and Environment :NRE) 733
2TVD, BRI, v — v TEROREBHEEZHEY L, (M 2 DL K[EEHOHRED
HWZOWTYH, EOBREFHEREL, 2EE2HET D, £, OMREOFEIEL
Tk, MR OERY 747 U 7 L OBSHERIEEIT .

£31 =bL—TIEITSMICET &M
1994 7 8 | [RELXBEEOHUHE
199943 B | KB EEEA

TSR E E A

200298 |wL—VTTRAX—krZ (PTM) BZRXALF¥F—¥ 7 ¥ —CIME
WERBSDEERLR S,
ND M Fedzy FRERTRALF—E T ¥ —CM HiFERS
I Eh 3,

KREW - BEEN DN ICBEEN B,

20033 B | Frv— 7 HBREARET (DANIDA) &L BF ¥ v F A EATF 4
ry7ualxs b PIMIZTEHR,

20038 A |CMEXRZBSNEELTOMMZ T4 T U 7T 5EAR

DNA THHRIBO T TREEBOEREELRINT 208, [ELHICHTsEREEZER
£ (National Steering Committee on Climate Change; NSC-CC) T& YW RZERLS DT T CDM
BT 2FEHELTOON, C(DMEFZEESL (National Committee on CDM: NC-CDM) TH B,
FZRAEDTIC., mXVF—BLUHFEATES ¥ —OERTERELEH Y. TNOEFE
BE&n, EiH - MO RO BENLREE21T .

KRER - REALBR LML LicwL— v TICBITS M 7udzy FOMEER 3-2 12
N BN

8. M OEBEEZIIOTVaTAITATITLEQFRNAX—& 7 ¥ —/NFHE CDM

Iulzl VRIFATITHEDB,

D F varAsSAFIUT

a. Favzy MRBFOFENBERICEDLHEERIZR>TWHI L
b. 7av¥z/ FCMBELSTEDOLNTWAUTOERUELE-THLOTH B,



i BRMBMTHDZ &
i RELEBHEE LTOED, 2 OEMELENINERZ LT
MM T 2l FOEBERRVEE L LR LEHEORHIBABO NS
c. 7uVzl hOEERTL—VTLEHBRE] GEELOBNCIIVEREENSZ
&,
d. 7oVx/ FOERIIERBEBLU/b L IEFROR%GESREI Z &,
e. Tuvzl MPFEGEMBROERIIEBEOERLZLOTHLOTHE I L,

@ =LA EXF—Fv IR a2y VRBISATYT
a. ¥ 7ozl MIEBKFZRXLF—HBCEDLNL TR IR AL —1
JE—ILBIT2FROBBEFHO I bLRCEL 1 DIZAELTWE XL

EHb D,

| RARAVABIUBAEFRBRZFIANF—FAZEETIET TR, BH
DEEHRBERET S,
iBADEERHLPREIRETHALET TR, +2RBHHBEFRET
5,
Hie—AnaryTFrYEdBRTHEIT TR, = XAVF—HUBEEEDORE
KET 2,

VYL — VTR RXAFX—HEOKNY - RAOMiKE F—-L LT
HEEF B,
VEERLUVHEE 74 —DEGEHHEROBA»L, BREIC+HQICER
LTwW3,

b, ¥ 7ev=7 bd, HOREMUEERU ZEFTLRTAERLRY,
c. 7oV MEREFEX. v - IV EHRESD. AT IRELRENE
BRAT iy, 7o/ VOEYKZEF LR2ThERL 2,
d. 7oz FEEFRUTRIVUE oV =7 bOREBEAZESNL
LiidhiEzbizwn,
) =V —v T TCRERBEINTWVWDZ L,
2) BEEBI0AFL—YT YUy bUETHBZ L,
) U Tul =l POREREBEEMMBYRINT v 7ERA TS Z &,



32 <wL—UTICiF 5 CDM 70 V=2 MIREHAES

RRBI-REIH
(National of Nature Resources
and Environment : NRE)

[DNA]

KREBICHTS
ExXEEZAR
(National Steering Committee on
Climate Change :NSC-CC)

COM BRZRS
(National Committee on CDM

:NC-CDM)
CDM &I Z A= CDM HTZAR
(zxN%"—%75-) (F|AREI5-)
(Technical Committee on CDM (Technical Committee on CDM
for Energy Sector) for Forestry Sector)
3 k
bbbt (B ------------ - >
TRV —EI5— boy NG A
CDM &R CDM HE /3
(CDM Energy Secretariat) (CDM Forestry Secretariat)
[RV=y7 - 23WE" - -] [RV-YTZRARFF 2]

CDM BFZERL -

1994 FOXKBELEBHEHZHOMMEREE L, v L — Y THEFISKELMICETIER
HEZB2L (National Steering Committee on Climate Change:NSC-CC) Z#E&E L7, [
ZELICIIBUTREGRERE (REZ T X) RUBNG A, RAER REARERENEER

2B, FIARAREBTERIEBERTH S,

NSC-CC M TFiZ CDM [HEZEE L (National Committee on CDM:NC-CDM) 233 i, CDM iZ

MPODIRNF—E I ZF—LHFME I I -2 I —T 3,

NC-CDM D#EE X, NRE MEREMHLEEY. RAARARETHERVLBEEREZ2ED S, &&
T (BRI - BEANE), S@FCET., = RXV¥—KER-EEE. § 1| REEER

BTIT NGO B A A—ZH&IL TV 3,
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ERZERES
BNERRRTRAF—E 7 F—LHFE M F—ICfhh, O TP ok E B
HRBANOHFEL. (M ERZERSICHBERGOEBATORME LT IMERTDH 5,
IANE—ENERRIT T R F — KB BEE MEWC) B ER 2K B RET (EPU),
TRXNVF¥—FEBL (Energy Committee), ¥ b — 7 28— AhA A LS (Malaysian Palm0il
Board:MPOB) . = L — I 7HRI¥ERMME (Federation of Malaysian Manufacturers:FMM). £R
172 (Association of Banks) MA L /S—=( 2o TWNB,
ZRANVF—EFREBLEOFERIZI. <L — T -2 XNV ¥—F 2 #— (Malaysia Energy
Center/Pusat Tenaga Malaysia:PTM) 23%®. COMICBET ALITFDXEFEL T~ TV 5,

BRiE. EER). MEBEE R REEOFME

1BA0E D FAR

HEH FI3 D B2 FIE

R—RF A v DRLYHEDORIE

COMIZ L 2L (FIZTHHEDOTRE) RUCM oy =7 FEERA (F

ATHHERI 225288, ERNLREEFHRECHI»IEE. =2~

PALE I NEBE) OZYHEHR

BELEDwyFALF I T TV PREFOXE

AT =7 RN T =L, COM FHRBHRLE X Y VT A EATF AT D

B2 it

AT — 7 BN EF — 2D ORI

T=F Y UR— DM

7ulxz7 MERE PIN) OFREEBRAEDT — IR —RAHEFER

R—2F574 VHARVRELOEDOBEBEL XA E—HROF —F X —

AR E B

k. BEDL ZA{ME Y Z—OEHFERLEIEN T2,



3.2 CDMARBOFN EAE

UTIZCCMOARBERZTT .

K3-3 COM7BrY =y FERRBETHO 70—
- COM7 0¥z 7 FEEER. HE
PINOfFEES L UDNAAGDERYE, DNA
Stage 1 TOISATUFPLOBASE LUCDM
EEERESEERTORNER
( Stage 2 COMERER& BBEROERERT
- ge 2o%E. COMERERSCBS
National
Cnmnmme
on CDM
NC-CDM)
‘ S5 — COMBENZERASRE, REHRES
S ERTT
Stage 4 PDD e PDDOER. 824
Operational — AR
Entity {smgs OEXRISMEY FAFYTKRSL
Y
Designated
National J ¢ .00 6 Host Country Letter COMERZEHEHER. KA FERE
Authority |~ B¢ of Approva BERT
(DNA)
v
CDM
Exective { Stage 7 | Project Registration COMAFEAOSRFTHES LUaR
Board i = —

HMPEHD I~TETCORT—VOEREERBZTIIEOEIIFTLERN, HFLLR
5L, B FoXsichs,

[Stagel]



- 7Zadzs NEREIZIDN THHRAER - BEAREREFAR I a7 b T
AF7 /—hF (PIN) 2#EHT 5.

- PIN Bz A¥—Tudlzy bTiE, vL—V TR A F—E % — (Pusat Tenaga
Malaysia; PTM) Kb, FMEZ ¥ —2b07a V=7 FORBTE, <L —v7T
Zxbkt L # — (Forest Research Institute of Malaysia: FRIM) IZiXEH L5,

[Stage2]

-HERRLVEMCHERLRDEHD BALL2 TRy FEESE
CHEBEAMD, LELROE. EERARFIRI T+ —RAOXBETHFBOFAMZ

T,

- EBRZEALRFEROEMNFEMEBELX L Ea—L HRELBEL CME
REBSILED,

[Stage3]

- M ERZRASR. BNZERSOBELERLEIIRET S,

- M EFEELKBRENS-Ta Pz bR F Vs FAITATF I TEHB-LTWVD
CHMT L=, DNA I L W EEAEE (Conditional letter of approval) MNEITS
3, Zhicky, a7 b= hF—2 M Fuv=2 MIBNTHZ LMNEB
»bhd,
¥ v L—YTBNOPINICL 2REEFEEIL. FEE (KUHAT D2BUFRBER) 0V
RIRUVFENEOARBREER L TITPh3b0T, H<ETH S varéantT
W3,)

[Stage4)

- PDDIZIECM T Y2y FELTEEMICARLYBILDILBELINDF
BEEENRTINERLLV, PDDOFTTCRRINSIELHBEAIZ. UTO
w|o,

CMFayzy PRRTNRIE. Tyl rREILRhoEW
ZEEFEYTAIE, GEMEDEER)

TudzZ MIESHGHCHHABEZHAET 272D, 7oy b
TeDDOR—ZRFA4 v F VA ZRETHIE,

BEHHBIE S EBRBICEZ »TWAH I L E2HETIEDHI. ol D
HEBBETOT=F2Y vy IFHEEZRERT S &,

[Stage5)

-7udzy VEBENPD ERERKR LD L. REFEEKE (OF) BEMLEEEZIT .

- OE {X PDD P DOHEHRMBERTHY . CM el FOEBHNITAT Y TIZHEUET
WENEEET S,

[Stage6]



- BRHIRARVE—2B51-D0EHFIR. 7rP =7 FBEROZXT v (PDD 21K L
%@ PDD OFMLEE) Z@iBL. KA PIN 1O KE2EMMALZVEAICEY, B
BT ENTED,

[StageT]

-0k B7uedxzs b2ERTHDORBEHRHHIC, OM BESICTHEMEEELTT

S>7=PDD L EFEAR VY —ZHRHT S,
3.3 CMF o=y pHA 70

THEIZCM 72y =7 b A 7V ERERFIBICTT,

K 3-4 CDM 7ud=7 FOBERFIRGTA 74 (1)
CDME =SB e B S A

— _DNA
P]'(;{?"I > {Minisima of
Deseloper| | Nanurai Sources
| | and Eavironimens)
l Compliances
Imitinl Check T
: Secion
of Natlonal
_ﬁkuam__.-+1$rNEMM
l Recommendations
Non—L:mnlLence Technical - cal
= Assessment | Commillee
Shorteomings | ' +
- : <
i : ; National
: : Opinton and . .
B R | ot e <. " Commitiee
Revised Rcm miaum enCoM
l Approval
Review .
and — DNA
Hejected Conditonal
. Appreval
2 weeks 2 weeks 3 weeks 3 weeks

_3'?._



3-4 CM7uP=7 NORERFIEHA 7 (2)

Project
Develope:

!

PIN angd —
Condiifonial = Conspliant
Approvil !

l 4 Renewed approval

Operasional
FDD - ™ Fiy (OES

|

Validared ; o . Secior
PDD — DNA *| Secrelania

Confirm
Renewed |4 Conforiniy
Approval i ‘\i' T
{heNCEDM| No o=

DNA

Flest Couniry
Letter of
_ Approval

l I 2 weeks I

3.4 Favxs hEiEF

B g

AAELENL—VTEEEIV L Z—=hé LTIy b ETT,
#3565 BARAOTL—VTOMTuY=Z b

GEC e TL—VTARA—ALAFTANTHEDOAZ CPEHBIBESRERE B
(FS) FEEDANBICETIRE

(2002 £/ (¥&) — v 7 REBHIHFFET)

e TL—VTUREBUIMTIBRREFTENILORF /LY v M E
B ot A0EERE
(2002 £/ =ZEFEFH (K))

o TL—VUT RN LFTANVEREILBRIVEHENWS A Z
CEEH OB BEROFAE
(200l &£/ (BR) = v 7 AT FREFT)

o RILEHMAANLEFRNEETRER CO2BEENREEZOD A EE
e e
(1999 £, 2000 %/ (k) EEKLEREEL 7 —)

_.38._



NEDO e L=V THIZBULIIHBA=RCM 7Y =7 FalEHR
(FS) &
(2004 /Ry T 4 v 7arH gy (#))
e YL—VYTEHEBTBLSF IR FEMOI XL ¥ —(LEHE
(2004 /= £ 3 % (%))
o WUV —VUTIEBTLIEEYNGFZENA AT ZAEWRAZF H MR
=
(2003 F /B BB & (%))
o WL—VTEHBITAIEALV MNERFA T RAX —HERE
(2003 £/JFE = 3P =T U ¥ (k)
o L=V THEHORA-LERBREIBIEBIIASAM AT AERRE
ES
(2002 F/RE=ZZFBEFEGHR), 2V —rv  -zxAF¥—-T7 4
FTrrRAEZERE)
(BF LK)

NEDO ###+ AR — b NO.937, 2004.8.11 [I=LbL—T7ORFEEE
L CMMEDHBS B E (1/2))
NEDO #F4+ LR — b NO.938, 2004.8.25 [=L—YT7TOHEBEEE
L COMzZH DRI (2/2))
Country Presentation - Malaysia by CDM Energy Secretariat Pusat

Tenaga Malaysia,Manila CDM Investor Forum 27-29/0ct. 2004

(0fficial website of CDM Energy Secretariat Pusat Tenaga Malaysia

http://www. ptm. org. my/CDM_website/index. htm)

e, 2005 3 AR FIA YT — L TR & 7= NEDO-CDM 7 # —

FSARBUSRL—THRBIVPIMIZ LA . V-V THFOK
BN Fud==7 boBMICETI I VvEYT—varyrZ8EC
wA Lz,



3.5 GHGHEHA =X hVU—

2 L—¥TICBIT 5 GHe HEHA R b ) —&RT,
X 3-6 GHG HEHA >~ k) —

[ ¢EC $E W £ > 22 > b ¥ =]
GHG Emissions in Malaysia/1994 (Gg/CO2e)

02 89, 388 66%
CH4 46, 851 34%
N20 126 0.1%
HFC - -
PFC - -
SF8 - -
SRR R

total 136, 365 =

H20

%*C02 removal by Land Use Change and Forestry (-61,081Gg) is excluded.

Source: UNFCCC GHG Inventry Data Base

GHG Emissions by Sources in Malaysia/1994 (Gg/CO2e)

Fuel combustion 85,406 63%
Fugitive emissions from

12,456 9%
fuels
Industrial processes 4,973 4%
Solvent and other
products use
Agriculture 6,932 5%
Land-use, Change &

3 0%

Forestry
Waste 26, 597 20%

Agricluture
6,832
5%

Industrial

processes
4,973
3 Fuel
4% combustion
| 85,406
Fugitive 63%
emissions
from fuels
12,456
9%



total 136, 367 -

*C0Z removal by Land Use Change and Forestry (-61,081Gg) is excluded.
(H 8 : UNFCCC GHG Inventry Data Base)



4. Fudx s rOFEHLE=—X

4. 1 7ev=z7 bOF#HEL=—X

T U=V T RERERDO/A—AMAEE T, AERIIKIT S HRALLRITH 46%. BHEIC
BT AHREERIR 2% TH B,
N—LHOBMMEIIIZEDOK L ALERL . ZBDBEK (POME: Palm 011 Mill Effluent)
BEEH SN D, POME ITi%, BREOMSY. BHEE. SSALEBEEh, IR kT
DB, KEFEBRARTH B, KAEIZT V— 2 LFETh 3 KKBREn -8/
THRIAMREDLE L FREREDLELZES DY, REEFE LTI 2bh 3,
BIMLEN B I RN DBIZIR. C2 D 2 EONREETIRZENEARATHBE AL
HABBEL, KRPICHBEEND, =L —oT21I2ET5 POME O &I 31,500 F
SIELBESH. BEIRLTCREFREITIELTHE. v Lb—UTILBT5BAHRED
3.8% (1,587Gwh/%F) HMENFREL NP, 42X V=7 FOMFEEICEKIT HEED
WLES. 3R
IDEFHIROBBILAEL, R LRAEBRETHE, N—b¥IRITLDTSTT—
varRE ELORMBRDNAZLIIRY, v L—ITIEBVWTAHAREGIIRE 2K
BRI LTV AEEEENKITREZTDIZI LIRS, 2. ZXANXE—FEI 5 —~D
BOEBIRERLRVHETHE, GHMOHTRACHEVTELRE L7 #—Tik, REOB
RRWEL O ORME, MEFEEOEELRBIERLRERAVHNY . BRIIEOAEE
ERICADESZ LIRS, £, HELEANRRRREEIENONIT. KEEFLEE
RbRA=y 7REBLERY, BEALRREZBITHA I, 25 LI L. HRDET
B AT uvzs b L) RBATHEZIAF—OFAEFRERRLET TN EFRL. E
RICELTEDIREKEMNERL., Ro=L—I7ERORZLT, #MEBETL Y BVWRE
S Y ERBXAEISERTA-OEEREREZFOLEL D,

4. 2 A7V FOMFEERICKT DBEROMB T
ERAAREODEF*»BERBHAEBL L TWB32 LI TIZBWTIX, BENBELT
WAZEREDTFINFE-HBREOHRKIEELRETHD ., = XAF¥—& LTHEBFIA
BENDINAAAHAAZER L TEMBEAERKD LR, A RXAF—2HEL T, {LRR
FORBEEDD Z LIIEEREEL R-oTWNS,

BEAARB L F—= L = TOBESOTRLF—

BATHEIRNVF -~ —T7HSKFHE (2001—2005) iZBWTHM, HA. K.
RIS EROE S DT RAF— & LTHESIT bh7,2005 FICIZL2EAND 5%.2010
FIZIX 10% 5 RETHZLNAR L &l




F4-1 TL—I TR B AL 4= AR RBER(1999)*

Sector Quantity kton/yr Potential Annual Potential Capacity
Generation, GWh MW)
Rice Mills 424 263 30
Wood Industry 2,177 598 68
Bagasse 300 218 25
Palm Oil Mills 17,980 3,197 365
POME 31500 1,587 177
TOTAL 72,962 5,863 665

*From UNDP/GEF project document entitled: “Biomass-based Power Generation and
Co-generation in the Malaysian Palm Oil Industry — Phase I', February 2002,

POME 226 D/3A AH ABFIF &2 < Th, EFB 2SARERIAFIRE & ohuid, ~—LhHESR
A6 DREEIT 2005 FITIE 270-665Mw BF[FEL SR TWVD, 2T0M iZA Y H—F T 74 N
—L A=Ay ABRASAEBETHY . COSEORMEARECL— T 210
1.4%ITZET 3, b L 25%0 EFB BF|AAREL e, 312Mw DRENFET. KEIEHE
el —o742+m 1.8% 25, (LL. POME BkD A AHZANBFBENS L. 3.8%

L2 B)BKRD 665Mw 12T XTDEFB, 7 7 A 73—,

VN RNAFHAPRED DV L CHP

BRELE LTHRIBENTHBETHD. ZOBRSORBEHEIL. 2006 FlZBIT33L2EHED

5% &%,




5. CMFurxs bORE

5. 1 AV Z—r—b#E ([ZOVWT(BPI )

F7al =2 b F == b REEFNA = b fVF R Y —$ (Bell Palnm
Industry Sdn.Bhd. : LA'F BPI & RFET D) EFHFL. 2B L—THHOY a m—AJ Batu
Pahat DFi# A5 20km ICHBE L. BEIZTF v F—2a » TEHEATVWS, v L —3T70OH
BTHHI7TINT—A00ik, 250kn EICALEBT 5,

ETHIE. N—2BFRLRAN—LMEBLEET D0, 1970 ERKICRI SN 728. 1986
FIZT L=V T -_ATN—THNTHE B L., 2005 EIZ BPI L &FrEhi-, (EELNOLE
I%. Bell Prisawat Sdn. Bhd.)

FLEE. 2002 FiT - — 18T RE (FFB) MEEEH % 20t/h » 5 40t/h ISR S, BEI
EHoTW3,

L=V T RN ITN—TRERTICERSE 20 HUEZREL, 20 b 3—AMTI RS
TR DY, v L —vTR2FIZHELTNS,

5. 2 BPI#%EAYEZ—r— e LTEEL-HE

BPI tLiZ<= L — 72 8 $:4 5 Bell Group Company KT D NX—ALWMEHTH B,
RAITN—FIPHRETRH D2, BRTRVLELLKRHNECEOZEY ST a2V =R 2 TA
N572 L (COGEN3), 22X bEIRZRNIIZFTT- TV BEHTH D, - —2alEedtois:
BF. ALA T IINOFEE TRESRBRAL TV,
IDXIICHRENEREETHLLEBIL, N AMEEZLBHAREL TITo-TWAHRET.,
THEHEELS  RNA T HAEREBERETHIAN—AOEESES THE I LNEELRE
BHTHd,

5. 3 BPI#HoHnE

F FFB IR F— ST HEHE | B=
SEREN +-FFB/Mh | t/h | RREHSE k w*E
1982 | 10 e A AVA
(Kilan Sawatt Bell 2)

1986 Bell 7V —7HTIZA D
1990 | 20 20 2.1Mpa‘20ata
2002 | 40 35 3.1Mpa:3lata | 1.6Mw*1 | St & : 30.6t/h

20 | 2.1Mpa‘20ata ¥ 12t/h

Mill ¢ 18.6t/h

5. 4 TIHMWELAE

B R 145,692m2 (36 —h-)
TRER 24.282m2 (6 T-1-)
KAEE HR(Z 7/ — ) 101,175m2 (25 x-1-)




CPOAXEER 48 000t/5

FFB 4#E & 240,000t/

RN 6,000 FfH/4E(20 ®ERE/R . 300 A/4R)
(3= #3200 &

B Bell Palm Industry Sdn Bhd

4910 Parit Ju, Simpang Kiri, 83000 Batu Pahat, Takzim
Johor Darul. Malaysia
KREE Bell Group Company Chairman: Dato’ Low Boon Eng

BPI £ Tix. $/S— Al (CPO) ZAFET 5721 40t/h(800t/ B . 240, 000t/&)DF F B &4
HL., BFHEN BB (Palm 0il Mill Effluent : POME) i, 24m3/h(480m3/H . 144, 000m3/
E)ThD, FEETIX, POME RBIZA—T2F 7 —2 K (Lagoon : iFith) 12 X HHZMHERT
FREBEDLBEZBZ 2, BIKEEEZHE B/ UL L TEBAKR~SEH L T
%, POME BEBBOEEENSVEZIKTHY . N—L2MIEP OHHENDIENFEFEITK
TV oHBERENL TV S,

T L=y TRBWT, ZOFRREA—LAMIEHI3VIEZOMOERTHLIAENRTVIERD
—HRRRME Y AT ATHY  HHEAPEMTEERBIUOCEEEN RV I EBER LTV
HETH D,

AT V- HFROBSTHLBTRET DA Z U HRT, KRPICEEEh, £2<FAS
TV, AZ U HRZTELIRE(CO,) O 21 EOBEERDEL L HTIREYEN X (GHG)
THhAIEREZDE, AR VHAMBERRTIZ LIIBKETH B,
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Pl Bridne I| i
Smoug = S
SR ¢ .'.'.'.:-.J."-'
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Penuta » . o A S“f__ : '”'u Yaani
Bi1. ?.‘r}‘an{; e ‘.'rji'“::-a P '.‘ 1’1 1:'_
i LSS A N
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SIMPANG iR O 7= = ol Larsarsg
. = * : Fecah - PENAL I »
- alt e
a3 Bi. Bindu
s = P
Kz. Balu w ! -l.. = A"'—'—‘
Fut — & :
= { Wer ol = ; G
\ Baty Paiiat ¢ | Project Site:
X £y
: \ .
N AR \ .| Bell Palm Industry Sdn Bhd

PESERAL
L ' .l.”.:.r i 2f
Bagan Batu Pcmat PN
(Bandar Penggaram)  * i :
i 7_1 B'n g -Forps! f-m L Ory 5-:- Banang Golf
Ay = ' (37 o 81, Baiz = Country Chaby

5.5 BPIf#OERKEN—LMBEoEX

(1) BPI th>ER

NG 83000 Batu Pahat, Johor Darul

| 4910 Parit Ju, Simpang Kiri

Takzim
MALAYSIA

BPI #Tix, #,3— A (CPO) ZAET A7-9HIZ 40t/h(800t/H . 240, 000t/4E) D F F B #44L

FRL, BE &N ABE# (Palm 0il Mill Effluent : POME) X, 24m3/h(480m3/H .
FE)ThbH, FAHTIX, POME LI A—F 57— FR (Lagoon : {8ih)

144, 000m3/
T & HTKUHER T}

HFERIERAEDLEZ B T2, JPREREZR S8z LUl UTGEBFKRA~EH L T

%, POME IAEM OEHENZVEFIKTHY |

EVW-DBBEREATWS

N—LWTHE» LHH S h 2 'EAFEEITK

L= TIEBWT, ZOAFARBF A —LAHIEHAVRZTOMOERTCHLFIAIATWSED

— MBS 2T ATHY , HELNEETE

EREBIVEHERENZNILBRERLTWVS

BATHS,
# 5-2 BPI #/3—AMAEE - ABERRE
YWEA bR BANIREER FER E=

% t/h tly kcal/kg kd/kg

FFB 100 40 240,000

CPO 20 8 48,000

EFB 25 10 60,000 1,400 5.9-

K ¥z 7 2.8 16,800 4,500 18.9 FFB*4%?

RM220/Mt

M 7741 = 7 2.8 16,800 2,700 i

POME 60 24 144,000%

P h-zw 7 2.8 16,800 |




BAIREBRBOBNL : POME LIS T ton ; *POME X m3
2B, THOBENL 20 RH/A . 300 BAET. ERMBERMIT 6.000 BR/ETH B,

(2) BPI #HONN—2 BT o R 70—

BPI®TIXF T o7 —va v 28 ABOBEN L —ABFOREFB) ZEA LTV,
ITHEACDTHREESN, FEBIBAIRS, XA—A0NBTREIFOEREREINT=OL.
RELTHBESN, BoT=FBRLDIZEB &b, EFB IIEARR kXL | Eigswnit

RHFIRFTRE T H 5%, BEANE SN D, ZOHEHKIIENE LTRAShS,

B 5-3 BPI#tA—2BrovR7o—

KILANG SAWIET BATU PAIIA'T
CARTA LLIRAN PROSES

[ I Hl [(I ( HVF(R:‘\MI) ]
l STERN sER ]

|~ FRUITLETS L_L THRISUIRR ”7]

» ©rp

/ \
| peesior |

— —[ MONOMUNCUER | | mum m\ r on
ll'l \‘ﬂN(l [ o l
-.____i — CRUDIE / .
|. PCHISHING DRUM ot — ' umu. [ BUNCE Al ]
/ " -
[¥mwe | NUT : [ v
T I l | CLARIFIER | HUYER §

e e ea

' 7 S N,
I 711Ull LR | I LR/\CI‘ ER | [ SLUDGIE L o o
I
Croriie | m,..r CENTRIFUGE VACUUM |
')R\ L;l?. i
FOWER /
SUPPLY ( ﬁnn)(‘r PIT I [ RECLAIM I o
TO MILL OlL

| GravnaT | N
[ STORAGE

’ TANK
[kernz | [ sueel |

[ ro -
CLAJUFIER I
AN CLAIUFILR |

~.
—

. ‘ EN
N BUYER
[ KIRNED, | | BUYER ] ‘ DG:LERJ [ -
HBOUNKIR —_—

l FELLUENT
I'OND

ST INT-REEIHEMBICOT O, B/3— A (Crude Palm 0il;CP0) 2 43HET 3,



BEFENt) &7 7 A N—T, BRELICEEZKREIN, BEKerne) 2% 5, E1bLIX, L
Hampa{onsa%, BPI THEMSHIZEANLTWS,
T7AN—ROY =2 VdRA F—RE L LTHRBRTRRENS D, REZIIERATETH D,

SIS NI~ LHIIRE SR CELSBHIC X D ADERHMY B IHEI N 5,
SEERENEINAAA-AMIIRE L LTRSS,

. DEEESNTKSH POME & LTHEAEI LD,

X 5-3 Il n X 7a—%r%, (BPI4EE)

5.6 POME DL

W) A=FvFS—= AT A

BPI #LiXH7E POME BB DM (T 7/ — ) 2E-TFRX (AT 77— FR) #ERL
T3, ZOAFRBA—F 2075 EEHIRERTHEL —BROLRLEBI AT ATHY
HARLBEM T, BEERBILIUEEENRNLZVWIEBER L TWAEBHTHS,

POME HEK TIHREINBERY 712D b, REORBODERZITRV., XT7 v U LB
Eni-t%. 60CLULEDIRETIE»bHHIN 3,

BANCHENICE N, BEER A RELEE, A—T T = VICAS,

BPI HICRA—T o 77— B TH#EHD. TOS L0 IEHBRIMENET /—, BY 45
FRELNRT V—ThHY | WEREITSEKAEEESRHE T L HYBEIATWS, A7
YT =K BKEREL, R TIIRERENTTOR, REP TREQ L EMTI72D
HRERBENB I b3 HMRERELTOEA - OIIIAEN U ELE L R TEY,
WICHFRERBEEITOE I HRMELET 7/ TIRAER 2.0 LA F & 2o T W5,
BESMNET /' — T RMERAEDIC LV A Z o HARER L, KEDICHEBah, F&%
WMET JV— TIIFRMEMEDIC LV ERPOEE L FEYMNERMT 52 Lic kD CO2 4R
L. KEOBIEREBZ b3,

HRHLBES IR 22500T7 /-3 T L—F— (BRER) XREEHh, BELHS
LSRR EIRET S, BPIH T, =7 L—F—RBERERIhTW3,

POMEIZZ /=0T 7= ~EAR2FALTBETS-0, FMTOMEREMEE,
7= OBEEMIIEABRETHIN, 6-8 r ARE LV bR TV 5,
F/—ARCL2EYEIAKOE L, BRIHLRETHLERASNLTEY.,. — B2
ABEFRTHY, vV — T TRHIHBRETAFLST WD, BEAEDAA—LFANVIH
REALTWS,

T U= REINL, KEPBRRPARAT v P TEIRD L, TONBHENBVTEDT, KEE
BOBRFEHRIEETH B,

BPI (236t B Hfi Ak DBk #E4R1%. 7KiR 30-35°C. BOD100ppm LATF. COD400ppm LA F T, < b—
TR HYREEE AR L TV D, N— AW THHEKOBREKOKEEEEIITRD &
B9 ThHo,

£ 5-4 M- LM IBHHEKICH T 2EEH EiE

_50_



HE BfL ETEH #=
BOD mg/L 100 | 3-days at 30°C
COD mg/L — | BPI i% 400ppm LA T # B &
Total Solids mg/L -
SS me/L 400
Oil & Grease mg/L 50
Ammoniacal Nitrogen mg/L 150 | Value of Filtered Sample
Total Nitrogen meg/L 200 | Value of Filtered Sample
pH — 5—9
Temperature T 45 | BP1 X 30-32°CZ B

Hih: 1) =L—3 T /3—ALA4A/LEHP (www. mpob. gov. my)

5-5 BPI#® POME ik BO7a— (A—FF 75— FR)

40-45C

A 4

O): &% |

A

OmRIE

40t/h
Raw
60C
Effluent
" 0-55C
50-55 ~
D& H Jomem
(Pond NIEXIE
HEMIT 4m LU, FEN
X 2—2.5m)
B&)
®@F &K < OFXH
30-32C
P BEH
BOD<100ppm (RFK#LADEE L 20ppm LA
)

(3) POME ARk L UMER

POME 13/3— ATH T3 RE#E (Palm 011 Mill Effluent) DERT. KRNI oT-zn A FROBEIE

(BPI #LRAEIC X B)




Th D, BIRLEMRT, MoCEMENRB Lt o —2YE L BETAATEERDE2S
e,

ITHE»LHEH &7 POME OREILE < (60-90°C), EEMETOH 4.5) ZBROEHMEEE T 5,
(BOD, COD, SS & HiZ@VY)

BPI #HiX. 40t/h(%EM) 240, 000t/4) D FFB 2AE L TE Y. POME ORBAERIT 24m3/h (FH
144, 000m3/4) TH 5,

POME ORAIRIZ LR BPI #7 0 — R T4 59 T, (LBRSBE L AT L (FhH ¥ —), BEE.
i (ZVARRT4NE—) VAT ARETH D,

# 56 {Z BPI #£® POME R %R 7.
# 5-6 Characteristics of POME

#atE 2004/July R&E

Concentration FHE (PDD & AfE)

Parameters RKEE FRELP | Concentration | Concentration
pH 4.7 3.5-4.7 3.5 —
Oil & Grease 4,000 6,302-8.370 6,302 —
BOD 25,000 | 15,000-35.000 30,240 (25,000)
COD 64,500 | 38,800-81,988 64,500 * 64,500
Total Solids 40,500 | 34,183-43,635 34,183 -
SS 19,020 | 18,000-25,700 25,700 —
Total Volatile SS 34,000 -36,515 — —
Ammoniacal Nitrogen 35 -72 7.2 —
Total Nitrogen 770 1,129 1,129 —

Parameters in mg/L except pH

¥ AZUHARRBREHEEIZICODIZLILDOETS,

(4) BFEOA—T 57— AREKRLE L R T MIBITHHEBEA
A= 77— AROMBERIILUTOBEY THAB,
FT—VIHRT IR vy VREEZFHRHIB IR I R EORTFEER &NV L, BE
HATKDKEREBL LANIKRB L VBERBSOBREERNRBET IV R IBH 5,
ADHIRORRE DT T~V AB U R T LANLDER
HIMEMAEYLBI»OHEINDINNAFHR (AF 2, C02%DGHG) M I, BRED
RA X (GHG) BREPICHEB I B,

5.7 BPL{LDRA F— 2T A

BPT #£THX. KA 7 —RPHI S~ ABBREDERE TH L= LY 2V RBA S A—T T 743
—ERELE LTRIAL TV 3,

EFB IZEKBRBWCORBHIEAA SRS, BEFIC TRAI S, BET HRKITAERE LT
FIREhs,



X 5-7 BPI{ERA F— AFARUVEK 7 a—

BPI X% 7 u— : {LFRE 40t-FFB/h O%KE
30.6t/h
BEH (7 o mEt v mEE Ok zH —
T 37 vz
A& 35t/h REBAE (20kw/t-FFB)
Ejj 0.03Mpa v 1.6MW
3.1Mpa BEVY-N -
0.03Mpa
—p
BEEE 12t/h (0.3t-St/tFFB)
—>
7" neABR S 18.6t/h(0.465t-St/T-FFB)

0 RIREEA (BPI HAZEL D)

RA T—TRELEEKITERZ S —E VKO RERZITV., THOBHZENR-TWV S,
BRIV EHEREKRIRERZEOTR et AICHA IR S,

BN, TEHEEROEZR-BARCIZBAINIEETH S,

BPI DX HiT, N—ALMITHBOREDEARA F—RENFRT I X, = — T DR~
LAMTHOIITLTH TE Z b TWvb, MPB LT Y U IREICL D)

5.8 A7uT=7 FoiRB

A7y FTIX, POME DFRMUBEZBIRIA—TF 57— % BRRNAL FHR
HEBICREBEL, #RIIRKICHEBEL TWAZ AR B L, A1 7—REHFIAT S, 72
B, BPL T, 3TNz ART 7 A R—2 A T2 RBEE LTRA T BB E L
THALTWS. R4 F—TRELLEAKIERY U TREL. EEEK (F—EU2H
HZEEOHER) #BHE L LEOTR ot AZFAL, 2—T 4V TF 4 —2BFEDR->TH
D, A7V TR, BMILEEARAFHAZRA T—RELE LTFIAT A0, £OELF
LRy T AL FEHOBREIE LTART HEHETH 5,

(1) Fav=7 MERAI
TuYzl MIBRTAIERX. v L —STOR—LATHETEENHD 7 KS)EHFE L
72o DREIZHBWVTIE 100 FEWVERME NS A A H ZEBR, §CICREBEINL, BRI TWS
2. POME MERIAWVEIRALEB A2 S 2R > flldFAE 2L 7 B 43 ER/EHY . 2 A ME
THHEFTHDZ L #F ML=,
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Fo. WIS A AEBBRIIEBEMEMR]MATHY, DREILBSEZEHTIZL
. AR MOENPLHIFECELVRIRTHS, L — 3 FTRRBWIHLERMz o Y=7Y 7
BLoro=F IV IXBEBIRIZELICLY, +HFERAELEIONEINLTH D,
T A OBERBECT A EWEKS-CSTR L R AT L)L, HILENEZHEERL, +5
RRFEE(~16-18 BRI 2EAREL R LIk B HRZ HEIL T X
IRFEINTWD, (K585R)

POME (&, COD, BOD. SS @< . HALLZMARZWEFEHEOMREZFTH0 . FHERK
DPETHABEIREL XNDHHDTH D,

FERBEY AEB CHIMELAB LT HEKiT, EROBVWERNET /- TE bR
ZEh, EBAKPHEFEEIND,

FAREEA A EBEIEVHELERSHERFTE LEBERBAL RO L -7 77—t bR
HLEEMEN, BROF—T 0 75— LB RELBEOATARRE SN, NESERK
BEEINDD, BRFEKOKBIRABELZ BICHRETA2KEEENTREERS,

K 5-8 77 EAREIETRERE 7 n—

Production: 11,200 m?3/d
BIOGAS composition:

<_., Methane : 62.5%
Carbon dioxide: 37%
/,_,-F"‘ Hydpogen sulphide: 1,500 - 3,000 vppm

RAW POME——{* DIGESTED

POME

30-MT FFB Flow: 400 m?/day

POME: 400 m3/day OD Bod: 250 — 500 mg/L

BOD: 25,000 - 35,000 mg/L COD: 8,000 - 12,000 mg/L

COD: 50,000 - 70,000 mg/L SLUDGE

(with Juice from EFB

pressing) RETURN

ANAEROBIC

2 units F%Igiggsgsg & 1 Fixed
Roof Continuous Flow Stirred
Tank Reactor (CSTR)

Combined Operating Capacity:
7,500 m?

Design Specifications of KS Anaerobic Digester System




(2) Puev=7 FOMER

59 Fuv=/ FOEK

Raw Effluent

Y

from Mill
r-r-r~—H———"-""-"""-""--"1-""-""" """ ""-""""""""”"" _|
I Cooling &Hydrolysis / [_> Stack gas
I Acidification pond
I Heat Production
I l .| Equipment
I Open Lagoon < Anaerobic Digester l
I Aerobic Treatment (KS-CSTR system) Steam
I Flare system

Project Boundary

Effluent

FRORICT. SRTHENEEAR T2 bORETH S,

(3) "=RFA

POME (BB IX. €3k, A—T T /=KD HEEN, BETHAF HARKRPITHEEK
INTND, GHG THRAF V HAZEET DD, A X HARBEHEZHRL., A AHR
ELTEMRT . EMRE N A AHRIE, RA T7—RELE LTRIBE N, CO2 ITEEREN.
BHiah s,

DOR=RFA v F VA YFZ T2y MEEFTENRRVEEDIF I A
N=—LAIBPLHHENIBEDO—BTHEHX—b¥ =V, ZF7A—FERE L LT,
RA T—TEEERLERESE, BRI -V TRELZTV., FERKS (F—vr U2
JENRTR-ER) 270 XBICFIAYT 5,

POME RRKICHMENAZ 7 /— ik VB I, RELBIZED AF AR % FR
PHABIZ L) ZBLIRRE REPICEET 5,
WM S N7 HEK I FITHEFE E N D,
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QY R75S 2] HER A 2

(POME)
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(4787 2) B— LS
4 R
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BEAKGRII%E)

@7uvzy hvFYA:

POME HBTER SN HBRAREL A R L AT A (A F o H AREERE) 12 L Y BERHEREL TV,
RETINAAHZEZERL, RATF—BEELTHHAL. mAFHFTRAFDRAZ 1 C02I
Bibsh, RRPZHEERENRS. BHEBEAR VAT L0 bHEH & POME XK &%
WWEETH LY. BEROFRMENET -V ICBASh I LICAERBS Z bh 3,
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A= BT t
(POME)
(N A= 2RED
HESH A ()
v- |
@& s_vomum
Y (" 4487 2)
W _ s
A Ath ABIIR FVIRY )
A
FRERET) - . (CO2)  xgmmm
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v
Pk Q)1 %)

(4) 7uv=7 MIERT 3 HER
F7av=y MIERT 2 HERIZ. AM00L3/Ver. 2 Th D,
AM0013/Version02 “Forced methane extraction from organic waste-water treatment plants
for gridconnected electricity supply and/or heat production” (May 13* 2005) #%i&
ALY, BURLIZAZ VHRAEBEE (R 7—) ZFIATIZ L THEASFRELHET L
LOTHD, ZDHE#HIE “Existing actual or historical emissions as applicable”.
M FHREFHMEDBEHDOR—RFTA TR —FER—Z LTV,

HORERFL, AR EFERTAIRA T —CTHERELAEL. EHEEAMLEALTWS
THZYA PELTHBELTWEMN, 258, BPIHICER L R-7-HD T, BPIETIEIT T
W LABFPLBERMLEBETHD., VR T 7AR_N—2RA TR LTHIAL., &
[EERBER Y — LV BEEZT., IR 0 RARUER2—TF VT4 —% £l
2T W=,

A7z PTRRLEZAZ VU HRERA 7 —REE LTRIAT SN, ERO/SA A=A
REHL—BREL 25720, P VORFZFEBOEA L FEHIIRHATIEFEELHTE



. ALERERELEROICAIEL 2B RAATH B,

B, BRREA~DOEEBICOVTL, EHTRLEXERPBERETHI I L L. FHEEN
FEILRNVWI &, 25N, FHHM 20 EMORYTRALED 20 FHEETHZ LWV
SEFUETHDID, ARELIDREB/BREIP2-bDTH S,

a)A7nvzs FOBERZY
RESN 7T u V=7 MEBINE, ERBENFHER AMO013/Ver. 2 IKBWTEBEINUT
DEICEEREZFT, ¢
* Methane recovery project activities involving an industrial organic wastewater
treatment plant
‘Existing waste water treatment system is an open lagoon system, with:
+depth of the open lagoon system is at least 1 m
‘residence time of the sludge in the open lagoons should be at least one year
*temperature at the sludge in the open lagoons is always higher than 15° C
*The project activity includes a forced CH4 extraction
‘There is a process change from open lagoon to accelerated CH4 generation in a closed
tank digester or similar system
*Captured methane is used for electricity generation and/or for the production of heat

*The renewable power generation capacity is lower than 15 MW

nl_ll[

b) AMO013/Ver. 2 BRIZ X 5 HRAE - FF M
N—LHTHEPLDREKDOEIEHEMEBRLZAVIRBENEN—RF 4 VFER
AM0013/Ver. 2 % “Forced Methane Extraction from POME at Bell Palm Industry Sdn.
Bhd., Johor, Malaysia " KERT5CH72Y . LUTOBRA»ORIE-FHEEIT I,
Tulzl MNEBOHEHE
==
N2 5 A CHHE
-BEH AR E
S = RV A N1

OHEHE
AMO013/Ver. 2 DIERIZEEL., )V — 7 —VOWEMHEEES*ZRICANTE LT, HIREIR~—
AT VHHEE 7Y =27 MEHEBOERE LTEHT S,

N—RAF5A4 VHHEIZIPMELBETOIBECA— T 77—V bDA X VHBEE

L LEETARD, BVEELRBERUNA—ALATE o XCERT A{LARRE
DEEIZ L5 CO2 HEHETH A,

ZoYz7 MEFHBEIGIMEMBEOHEENTRT /' — NoDAZ VRBEZE
. B LEETDRb, HETVA VAT LAO@MBN(EAHEE) L RAEELRET




DEATEAETIHLODEHTHD,

AM0013/Ver. 2 1296V, U —4—V7u 7 MEBITIREE L2V,

@BEHEIRE
PEHBIBEIIUTORIC L 5.
ER [t COe/yr] = Baseline emissions [t COze/yr] — Project emissions [t COze/yr]

I R=R T VHHERUTOXTHRAREZN S,

Baseline Baseline Baseline Baseline emissions from
emissions <=emissions from + emissions from + portion of fossil fuel
open lagoons grid electricity displaced by biogas used
(t COze/yr) (t COze/yr) generation in heating equipment
(t COze/yr) (t COze/yr)

A7a =7 bOFEE. LEREREBRRL . BEXITDLRVWE® ., X—XF 4 UHEH
BRIZLTO L ILREN B,

Baseline Baseline

emissions = emissions from

open lagoons
(t COze/yr) (t COze/yr)

wio, 7ad=7 MEHBIRUTORTHAEINS,

Project Emissions from Physical leakage Emissions from electric
emissions = open lagoons + from biodigester + consumption by auxiliary
(t COze/yr) (t COze/yr) (t COze/yr) heating equipment

(t COze/yT)

AFu =y NIRITHAYENY —r— Vi< ERBIERTIENENA A= AREH
EB3bDTHY  ERLIBPETHHI EMD,. 7uVzs MHERLUTOL I ITRENS.
Project Emissions from
emissions = open lagoons
(t COze/yr) (t COze/yr)

LichoT, 7Yz ML ZHHEIBREIILUTOL I ITREN D,

ER [t CO:e/yr] = Baseline — Emissions from
emissions open lagoons
open lagoons
(t COze/yT) (t COze/yr)



@EBMEDRE

Fad=7 FOBMEDORIEZ
(Version 2) 28 November 2005, as decided at the 22 Meeting of the

additionality”
CDM-EB %EH T %,

BIERNT v — FER 5-16 IZRT,

7 5-12 Key information and data used to determine the baseline

“Toal for the demonstration and assessment of

scenario

Parameter Data source (ex ante| Monitoring after | Value used for ex
figures) project ante baseline
implementation calculation
Production capacity | Plant operator — 800 tonnes/day
palm oil plant
Production days Plant operator -— 300 days/year
Flow rate of effluent | Plant operator, | FEJE 480 m*/day
(as generated by | Measurement
production process)
COD concentration of | Plant operator, | M 64.5 g/litre
effluent (digester | Measurement
inlet)
Reduction of COD in | Measurement EHa 80%
tank digester
Biogas production Measurement Eh 13, 150 m®/day
Biogas producing | Default value as|— 0.21 kg CH4/kg COD
capacity (Bo) specified in AM(O13
based on IPCC default
values
Methane  conversion | Default value as|— 0.738
factor (MCF) specified in AM0O13
based on IPCC default
values
Electricity supplied | Technical Ei 0
to grid specifications,
installation planning
Global warming | UNFCCC - 21
potential
CH,
Calorific value | Feasibility Study £ 19.8 MJ/m®
biogas




Calorific value palm|Palm 0il Industry|--- 13.8 MJ/kg

kernel shells value in Malaysia

Regulations on | Environmental Quality | EH No applicable
discharge limits | Act, 1974, Malaysia regulations on COD
(CoD)

BAEFYERLT/RBETAIFT TR 7027 MNEBOBIZERS IS0 F—#ico
WToO LY BEMZ2EHRIT. T=4 ) v TDETRRS,

@[ENR GHG &

TEHEIF—207 Ty MIFOENO T FHOHIREOEREITRNOLEY,

=513 Z7vPy FIMOEIEE

Years Estimation of annual emission reductions,
t COz—e
2008 24,172
2009 24,172
2010 24,172
2011 24,172
2012 24,172
2013 24,172
2014 24,172
Total estimated reductions 169, 204
Total number of crediting years for the first 7
crediting period
Annual average over the crediting period of 24,172

estimated reductions

BETAIDMN 22 b

Sdn. Bhd., Johor .

Malaysia”

“Forced Methane Extraction from POME at Bell Palm Industry
I, RCOMEENREIRBRWVWEEIIRET S ANAHBHED

HIBICEMRT 5, ACDMBENFEIE T V=7 MEEIB R,

DN

“Tool for the demonstration and assessment of additionality”

(Version 2),

28 November 2005 as decided at the 22™ meeting of the CDM-EB ZEMH ¥ 5.

Step 0. Preliminary screening based on the starting date of the project activity

Tulzy bEMEFR. TPz MEBHZEET I/ LIy MIHERDDH I LEZE

ERASAN




Step 1. Identification of alternatives to the project activity consistent with current

laws and regulations

Sub-step la. Define alternatives to the project activity:’

1. =L—7IZBTE, #9380 DA—AHMITHENH B, /~— LW ILIFOHEK (PONE)
MEBICBAL Tk, FIATEAZBEMEMIL 32T TH S,

(i) BNWFA—TF T =V LB HEMLB L BNA T F 7LD
FREABEOEA LY | FEMABRIBRHTT V-3 VEEDEE
bbb, FERVEELDHD

(i1) BAMEZ v 7 ROBIBMBEI AT L EBNA—T T 75— X B 5H
HRBOMBAY . FREABIIER-=TL—a v 2B0LHEELHY.
EERVWHALH D,

(iii) FERLBOEBEASFXNOHIELBRLEVWA—T 77—k 55
FMHELBOMEESY | FRELBIIRRI 7L —va VERULHEESLHY.
BERVWERELH D,

o BELLAZFUBREFIIHEEEND, AT F 7 —2FRO POME OKFOLE
BN, eV MEBIORRE, B EZORRICET2V,

o ME—OBRENTERETELIEWIILRE (DT, A= 207 FXOHEKMEH LY
AT LLBENA—T T T EHDFIHLABEOEEE THD, LLREDL,
FRIFR—RFA PV ARHART, AFZVEIRLTHRERERITOHDINIEAH
VHEHBIBIZIREE LRV,

o =M POME ABEHN & L TCEEISNTWARWHEFZERT? L. 7uv=2
BMEFIZUTOLIRY R ZICEBT 5,

(a) YAT AT POME LBIZHOWTEREINAHFEZHERE L 2WATREELRH B,
(b) ERMEEZERTI-ODOHERAFELTEET S0, BAZT TEHE»MB W
BEENDH B

(c) MMEEEFHRE TS L 5T POME LEBYHRANCIT 272V, - T, ZOERE
FRERN2, FHEHTEZBREIIRVE 2V,

o f-oT, BEEXNE7 vV MNEBIN M Frv=7 MEBIE LBDHLARWE
b, M—OBREIIBREDRRBEZRT S L,

Sub-step 1b. Enforcement of applicable laws and regulations:

2B, $2bb oV MNEENREWEA L, BEShET vz MNEBIOBEF LD
MR BERREZENES - BRUEHRET 2, IO KR EREIC T 2 B E % (Prescribed
Premises) (Crude Palm 0il) Regulations, 1978,



Step 2. Investment analysis

UTORESNIEL, RERINZT7 0V x 7 MNEFNSHERSIDEVVLOBIREE L &FH
TR MBRIZOBAM TRV L EZRLTV S,

COM 7o ¥= 7 MEBID ., MBEFIR H 5V ITEFHFIE . M I & BIAUANDF| % B
EZELIBEE. UTOREEBRSF (7 IDBEREN B,

Option I1. Apply investment comparison analysis

BRESNLT 0V =7 MEBMRTROL I RBET -2 2FT5H, vL—U 7L, BAET
ELRNF—RET V=27 F2XET I AF—ALHBSERV. TV s FHRRER.
BOEANR oY 2 NEROEZHOREFTELZTORTLERL 2N

#z5-14 BEFT—4

Investments and incomes RM

1. Initial investment

1.1 Total capital costs for closed tank anaerobic | 3, 000, 000

digester system

1.2 Capital costs for conversion of biomass—fired | 200, 000

boiler to biomass—biogas dual-fired boiler

2. Average annual expenditure

2.1 0&M (5% of total investment per annum) 170, 000
2.2 Personnel (1 technician + 1 labourer) 48, 000
2.3 Average loan interest 96, 0600

3. Annual income

3.1 Sale of palm kernel shells displaced 250, 000

4, Payback period Not viable
5. IRR Not viable
Remarks

1. Interest rate of credit at 5% per year: for first 7 years of operation
2. Palm kernel shells price of RM50/t: 5,000 t/year kernel shells displaced per

annum

Sensitivity analysis

EURASA AH R TCRBENT I —RA V2V ERET D Z EICLBIMAR., EABT & XHIC
BELALEELTVWAY, E->T, BESITL2T I LEITIRW,



Step 3. Barriers analysis

ok diz, BAY 7 RFSHLEIT, BIE. <L — VT ONR—LHMEEORTE L
— BT, BT, BEENETu V=7 MEBIRZ OEESFICH LVWEFHT 7
R—FEFoTW5, BEAKLET BPI OFZERE TIE2W e, BPI B3FH LL—RI TR
BIRICRET 212, DBENRN—FAEH D,

EHOABAIDLL. ERTAORBENTES72V, REEICRD IR INBH 5,
2EKlz, APzl MNERIIBEESHN T e P ABRLEELIILETHD, M AT HROBE
Br CH4EEFERIT. EANCERINILERDY . 7o Rix, {LEHTE=FY T

BLETHD,

Step 4. Common practice analysis

RARINTNEIT L= TOR—LMEEDFRTIT T LA LENTIEH POME LB LA —T
VIT—VAMBTIToTVAIERRALNIINTWS, BRHEEZA—T 77 TITWEF
SHENBIZL O EKARE T T— 2V TIToTHA3DX, 381 HATHED 1%L TTHD, 2L
%73 POME A0 & 2 ¥ V[EIRDT=HER Y v 7 HFROBEGSHLBEZ T > TV B0 . HIEE TE
BEBRL TV LREINTVWEIDIR I THDOLTHDB, o T —TON—LEE
KRWTHERS v 7 RFKELAE S AT LT —RE L IEEL R,

Step 5. Impact of CDM registration

CER DFHNT L B BAMM AL RMI06, 862 - 1,813, 730/ L I &N 5. “h b DFEJEL CER
FRHBEME . FHRFH US$5. 0/CER and US$10. 0/CER L HE L7-HBEATH B,

& 5-15 CER BHURA

Income through CERs Us$ RM
@ US$5.0 /CER 120, 860 453, 226
@ US$10. 0/CER 241,720 906, 452

CER R H1 B {fi % US$10. O/CERIZHRE L BE DI ) NBEM - BHEHIZENADIIEL»TH
5,



X 5-16 BMERNFv— M EHR
Does the current treatment
system mvolte anaerobic
open lagoon treatment?
Yes
r -
Does the currert system falfl
currert emironmenta]
regulations?
Yes
y
Is fuhoe regulztion Can dizcharre linuts be met
o v Yes / Maybe .
necesstatng uperading of »! by ictroducing more ponds?
system likety? .
Yes
y
Is 1and available to
Yes accommodate more ponds?
No ‘

("

BASFIINE IS ANAFROBIC
OPEN LAGOON

Yes

Is the BAU different to
proposed project activity?

Yes

7 ~

PROJECT IS ADDITIONAL

. 7




@7y raxk

=517 7evxz/ haxRb—§

Investments and incomes RM

1. Initial investment

1.1 Total capital costs for closed tank anaerobic digester 3,000,000
system
1.2 Capital costs for conversion of biomass-fired boiler to 200,000

biomass-biogas dual-fired boiler

2. Average annual expenditure

2.1 0&M (5% of total investment per annum) 170,000
2.2 Personnel (1 technician + 1 labourer) 48,000
2.3 Average loan interest 96,000

3. Annual income

3.1 Sale of palm kernel shells displaced 250,000
4. Payback period Not viable
5.IRR Not viable

EL V=7 bELHB 7T ERMOFIEIL SR EREEL 2,
FE2., N—AH—F N = VX MR50/t Offiks TFHET 5. &iT 5, 000t/4F
F3. BHINEI—FA Y zAE, EAY NIEREE LT, AEBEE2ET 3,

(1) VAT ADERBEEHE

POME DERZAMENSA A H A EBOBLIIIERDOFERMELERT - THEIR I, ZTRIIRE
BEBE/NNBIZHAD L L HIT, XA AHRERB. "AAHRFAVRTARED N T TR
ARICBNTY, TIROBERUKRT AN EREELHETI L 2HBETH-HTH
Yo

77 bOBBHEEZX 5-18 (. BHAMELTAEBD Y 7 AR LK 5-19 (27T,
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6. Turxs bR

6.1 POME £k & ™A A X X ERBERBERH)

FFB 240,000ton’y  (40t/h x 6,000h/y)
POME / FFB 60% (24t/h)
$Ei POME £ 144,000m3 Jy
COD(POME) 64,500 mg/L
# COD AWE 9,288,000ke/y
COD BrE=S 80.0%
(Lagoon = & ¥ —A%HE/KE % 100meg/L £ TLET 3)
# COD BB NA A HR) 7,430,000kg/y
A B H RERP 0.21kg- CHy/kg-COD
NRAFHABER 3,494,400N m3/y
FX453 * CH162.5% ; CO2 37% ; H2S 2,500 ppm
ABZUHARLER 2,184,000Nm3/y:1,560,000kgly

(* & > H A EE;0.714kg/Nm?3)

6.2 GHGHIBEDPHEH

WA =TT 7—=rhb0O GHG BREREGR)
CH:; R4E = ¥ CODAWE x AF VHREMR x MCF
9.288,000 x 0.21 x 0.738= 1,439,000 kg-CH4/4%
< L—UTIZEiT 5 MCF OHIRT 7 /v MEX 0.738

ZM CO: BAEE

1.439.000 x 21 = 30,219,000 kg-CO2/%F = 30,219 t-COo/£E

Q7aT =7 +® GHG HFHE(X # o W ABEHEH N LUBEOR A R)
CH: A E = ¥ CODAWE x A ¥V HRAERP x(1—COD BrEH)x MCF
9,288,000 x 0.21 x (1-0.80) x 0.738 = 287,891 kg-CH4/F

£ CO: REERE

287,891 x 21 = 6,047 t-CO2/4E

@Favzy MIEBAZ o HZARNE
CH, [EIXE : % COD A& xCOD BREZE x A ¥ » H RAERKE xMCF
=9,288,000 x 0.80 x 0.21 x 0.738
=1,151,563 kg/&E = 1,152 t-CH4/4F




4 CO2 FE4AR 1 24,192 t-CO/E

@7a Pz ML DM CO BEHAIRE
Zf CO2 HetHBIE(t-CO2/yr)
= R—2Z2ATA VHHE — Fud=7 bHEHE
N—2 5 A P & (E-CO2/yr) =
AT ST NEDR—RT A UHEHE +
FEBARENLDOR—RT A VHEHE +
NAFH A& D REENT-AFREBOLERED L OPHE

Zuyxy bEEHEE-CO2yr) =
=TT T—rhbOHHE +
ERRHTH LT AEEN O OHENY —F— +
HRERHEHRTIEL»LOHHE

#-T,
21l CO2 BEH BB & (t-CO2/yr)= 30,219 — 6,047
=24 172t-CQ/4E




7. B=HY

F=F ) RUREHERIE. 7ov=7 FOBEDLRFMELITV. #E#4 CER %
BRTILDIEAARBRFERLFELABKCTELOT, 7ual=z7 FFHFAL U Fxa
b (PDD) KEBLTVEINR, R—RFA4> RNy F)—ZLHIETEHDOTH 5,

REEEIZ.CERFMEBERICBI AN F— Y EDERAMRUHELELZETETI-DIC.
BEFVERTAIE=F VY - F— I R2EETHIEICEDB I bR 3,

A7V zl MIHEbL3E=FY 73, KBTBLUTOIF/HRETH 3,

1) £70 v =7 FEBIZE S GHG SFHEIBBORE L BROT-DDE=F Y 7
2) R=RFA4 v - FVFOEDE=FY T
8) "AFTRATZ / FOBERRRLEERNLZER - BETIDOE=F Y T

EHFHCHAE - BHEEBZIRWV,. 77V M2 EFCHEL  #FFHEZ2ETIITIZLIC

XY, ®EL CER ERRNATREL RS,

71 A7uY=7 Mk GHGHIBE (CO2HBRA) AHEZBAMNETIE=FY T

BPIDEFD 7/ — VBV RTLADI L, BRMLE S V— 3K T l=7 bOA
AAAABERTZ » MCREEIND D, BRBFEVWIZHESE (BAUY T I A) LXxToy
=7 POLBIZL > T GHG BEHEIBER RO LN DB, - T, AFad=7 FERERIC
T —FTREFBRUTOEBYTH D,

DPOME (NR— LM ITHEER) OHHE

R LAMIHEIPLHHENIERIMEASAS AT REBICHIB EN S POME HEXRAET

5, HEMT IV RBEB AT AR o TAAS A A ARIEHE IZENAL POME O&%

ERICHITZZ L3, 2V ORHABEDERCILATH D, EXHIZ, A4

AAEBOAOCKEH > HET S, BROHBR2AE - BETHI LD, &KHE

FT—UVRBIRBLIEASAA A A ZAERBIZH#EEIND POME O ERZFEEMSRIES

h3, E L7 POME & A AV AERERBEDE=F Y 7 & EPC BEYFHF

BILIeNAAHFRT 7 FOEEEICESE, ARBTETH S,

DNRAFHAT SV VREDT-DHICHETIENR

IITHERTAEARE. "M AT RERBELEBRNENTHY . EAEKEL/ SV

7=, CERIZxT2REBITEHRL S D,

NV NDOARELEFIRE

BRELL LTHFERBE2FEALTVIEA LV FEHRBHIERLEOEHE L2 —F—IC

RAFTMERTERD D7D, BEMLAEAFELLEOMEAHY., V=L REEAELR

EREHERZRE - BHEKEBZALH>ZEICEY, CERICHDV FTESFRESEIIAL

TW3,

REB.EROF—ZORELS LI CEHT BPIHNERL. CER 2RI L2 5,



79 R—ZRFAUPODAZ UV HEHE (R—RXF A2 - F ) F)

7.2.1 BEETREHE

AFal =zl MIBITBEIR—RTA 3, BEDT V-V ABY AT A I OF I/
LA rs7 HHBETH S, Eiz POME SfHEO T — 7 » b F 4 & 144.000m3
EEMELT S,

IPCC DHA FFAVTHBEENTVWDIIZ, HRET /- VAT LDAZ U RE
BiX POME @ COD & LTHRAENIAERRADOEHERIC L > TENT S, CPO £EES
Ok RZEEHTHIDT,. BEV I POMED CODEEEX*BRE=%—7T5
ZEIESTRN— L MIE»OHHENZ POME® COD EFRORRMERD D, 20D
HAN, RESINZERZT, ERNAEELECHK - TEAEIND, ATV =7 O
F/S THERALA%KMEIX. 64.5kg/m3 TH D, TDIIH». LEREKMEILX CODBRER, R4 F
HAZEEE (BO)., RUAF V&{LEMCF) Th 2. AMO013VER.2Annex IZBWT
UNFCC ¥ 5 2 7= 3%&. Bo=0.21. MCF=0.738 #{EH 3 5.

722 RXR—RF3A4 v -V FIVFE=F—

NAZFHAERBTPOME B 2B Z RWRAE -BIR S h7z GHG OHHAIE & % F M+
DL BEEIhIBELE=F YV T HE2RET S,

F=F— cBHEBIRINEEFIUTOLED,

BAU v F U A, 20 E ey bREBEINLZP-728E51C POME 482 XY

HBEHENh B A Z U H A BOFEM

BAU Y FVABE, ZhidE—ic. BFE T2 CDM &G %A oy PRERICE

FT5-HTHD,

BB, FRERBOTRLEFER. A5/ VHEIRRNEFEOEREF V/— VAT
LIZESHWTHREINTWIZLZHMBLT D, R—RFAVOEERLBILR 72886
., AREFBTRREFELEESIRZThERORY, TFLTULMRIBEERCEED.
HACEEROERREBEILERD S,

HEHDINVEIEEESR, BREOESRECLS>T, BAUDR—RFA v+ v F VA %E
FERERLGRWVWI LR DD, TOHE. BEEXZZTTIHERUTOLEKY,

1) HERMEERGFT TRENICHBEN 2% &ED CODMCF)

2) RAAHTZAPO AT U H ALK

BRI V= TEBRRAS—AHEECH LT, XOBLWHEKEEZEALLEBS. &
BMOBRERLZED LD, POMEALAEB Y X F A EIBEERLTWVWETF S — Vv X T A
EFERBRIHREHRLID, ¢Thid, 57—V AT AUNDHENERLILBE %A
BLELER—RAFAVREFEZERFTT A2 L3BIORR2VTHS 9,



UEDEIRBRRTFRENIEFEOELRIBEAT. =27/ - v FIVABREIV
Ty MM, +4K BEXBEBINTWVWAEIRTAZIERYLEATHS, TOEDHIC
X, = V-V T7ORERFNOHMmME, ~v— T RA-LMEERORAT > — ML
POME B G EEZMEMICBET I LBFETH D, 20 R—X T4 VIZEERM
ABND2BRIT. WhRIZEETH-oTH, EFEOAY VHHAIBREOEHICEENLE
E72%,

R=RFGAEETa V=7 VOPHEBECELZ 7 —20E=2 ) 7IZHO2VWTTF
RicE LB,

DERZ7alz/ FREOCHETEDODOET=2Y

NRAFHRATZZ7 PREFICBREINT, 7olz7 rEEERLBEIC2NIE CER
bEEIRRZW, AFUHRAERTe P27 MEUTOEBMODICEMHIZET=F —X
nghiEeo 2wy,

BENBLIUVCREN A7+ —< L 2DEKEIL

HERABLVCHEORHEEEOFM

EHYR L AT AT O RADREDF v 7

BEHHEE=F —BLUEEL, ¥4 bOHHENTHRELLFBRATHLHZ LD

RER

MBENET=F Y 72BIRIZEICED, BELFHT CHAMMEELT o2 A BRI

EITL., €7, "M AN REERBOFHRAOLEEH 2L,

ARz LI, HhEHET 77— D COD BREDBEHII LV ERICREEN, =
F—SNRERLIRNV AL AT AREOS| B LUANCIX AL A2 53R 08 POME @ COD
BEEET ol hOE=F ) VI TROOHEIET V-V ICHH SN 3K ERED
COD DEHRENEREINDZIRETHD, 2OLIRE=FY 713, BPI A— L H4AE
THICBITHIHRSET /- NB L XT L0 COD REDRBEKOFIMEAT — 72857
DIZEETH S,

FELRERRA VM IDBEBZUTORICELHTHRT, 7alzs b F VA LR—2
TA L FIVFOE=F IV THHEEE=FZ Y VITRALA LV PIFNRFROE=F2Y LT
RICEHLTW3B,



X 7-1

FT=E Y TERA b

Raw effluent from palm

oi| mill
|

A 4
Cooling & hydrolysis /
acidification pond

1. COD concentration
2. Effluent flow rate

L
KS-CSTR anaerobic

7. Biogas flow rate |

Flare system

L 4

3. COD concentration
4. Effluent flow rate

digester system
|

!

b4
Open lagoon aerohic
treatment

Heating equipmen

—— 8. Biogas flow rate |

v
Treated effluent which
meets the Effluent
Discharge Standard

5. Biogas flow rate
6. Biogas CH4 concentration

9. Stack gas fiow rae

F 10. Stack gas CH4 conc

» Stack gas



72 ®=#)FIEAR

boundary and how such data will be collected and archived :

ID Data Source of Data unit Measured Recording Proportion of How will the Comment
number variable data (m), frequency data to be data be
(Please calculated monitored archived?
use (0, (electronic/
numbers estimated paper)
to ease (e),
cross-refer
encing to
table D.3)
1. COD Measurem | kg COD/m3 m at least 100% electronic
concentratio ent raw monthly
n of cffluent
effluent
(at digester
inlet)
2. Flow rate of | Measurem ma: raw m continuously 100% electronic
effluent ent effluent/hr
(at digester
inlet)

All data will be kept for at least two years following the end of the crediting period or the last issuance of CERs (whatever is the late)




8. REEEIH

8.1 RERENW

PDD 1%, 7oy FOBEEBIIOVWTEFOOWKERLE, VETHNIRERZEFMOKR
PHETIHIIOOCMBESHRED TV, USRS THIHEEBEF O REEE) [TTAZKNIC
UTDOESIZHEENTW 3,

Fl: ( 7Fuv=7 MERBRAMIBIT 2REEEBICOVWTH L, XEL L7 LT PDD IKHATT
5Zk.)
2 L= T7TOREIET D ERN & B, SHIBEEHREE (Environmental Quality Act 1974)
CRBEBIRID LAYz MNERNZIEIREFMET XA AL MIFTETHS, LiL.
TaYxy MEROMIZLE L ENHRASEERITER L2V,
A7z MIN—LAMIBITEIT D PME LBV AT L% ROA—TF T S—V VR
T LD OERARBTE NS AT REBIIRB LA VA A ZEFIAT 2. REXED
FiIRE W,

F2: (Fevz=/ FNEEETAITIHRA NERYE T V=7 FORBEEFEXRLBDDIHAITIL,
FAMHADERTIFIRICH > TEBIN-BREFEFME2 BT T 5T XTOSERER &3
FTORERERET DL, )

2 L=V TORERFOERICHEXIE. X727 MERIZBET X AL MNIRETH S,

8.2 NAFHRAREFAIZLBHEH R

NAZAREHBE LTHATHHE L. BROEVARBPERENLDT, RV AT LK
DRECBREEESAHEHIR,

8.3 RK7uvxr MIkBGHG HEHBIMEIE

aA) A7 a2y PTEIR LIS A HZAZREFIA L THHEN 203 —KR =2 — T 1702
(carbon—neutral)C02 TH 5, A7V =2 hTiL FFB 2°5 CPO #fH L. NAAH A EERL
THRA 7—FRATREIE ST TOBRBIBVT, £<{LBRBEES> TRV, BEPICES
NAEEMEIIFFB RN LD THY . /A 4 H ABRERED C02 Sk BIX. FRDA—LY D
ARBHEFFFZRI L7 CO2 BEEMBRENDI DL TH D, £, HHEIVRATFLALRA T —#EHE
1. FFB 7n D CPO #HHF BB ONDI 77 A N—v = LEFERALTWADOT, kSN D
C2IEH—Rry=a—FrFLThH3B,

DAERTFa Y=y NTHEAT /A AT REFE, A A 2A0E KL L CHEEORAFEFREDLE



ERIRIEDICEERRESENTH D, A A HAEH % POME LBIGEA L7 BE0TELR
BRBIILUTOZ EBREEINS,

FRBRHRIMEEE TR R T MINBEEEZ—EITRBTE. #3057 — 5 L0 LERM
TUEBBI 2 HDT,

RER T o DB

‘POME LB M E & 45 T HERHR D2 THEL ERDOA—T L T T~V AT AITHRT, A
N— B 530 | BEE THIBATEE)

“GHG HEHED BB T & 5

HEAKMERDOREA R, KROKENMEETES

Z TV AT AL IR REAMHEIB ISR S

8.4 GHG HEHHHIBLUAN DBRIE~DEE

TeXHE

EXPFDOAL BED 5% 15%ICRDHEBEOBRRHIDOT, A FZ L OBRBWICIIEEN
lZ‘Eo

NRAFHAERA 7 —FATIHEES. FREERELEZBEEEEL., JLTYATARLT L —A
T UVARY—SORBHRLE,

Wbk (H2S) B LAERLME TH D7D, RAOBRELZRE L ELLE2HETILERD S,
8.5 {BREBOM/

NAZFHART T ME 77—V RT ALY RIEHHBRLS . EEERHBEMET S8,
HRENHIEIND,

8.6 THIOHEHFIA

POME LBz AT v 5 /= FRDO L S RIERG THELEL L,



9. HEMFEORNM

9.1 RpulkHl

W)Fedzs FEREE

a) =fnxz =7 ) IR

ST YO vV TRRAISHY STV =T IR L, B
NA A= ZABEBRICESAZ L TWARE4ETH D,

b) REE SHRA &

HREESIE, o TEe v T, FELEOFEICEMERZ A LT\, BEFRER O E
BT oEMrtomdmtte LT, FHEEAEZIEKLTWS,

C)Bell Group Company

BPI BT B I/N—TFDE—ATF L I HR_=—ThY . (MEEIEENHY, v L —¥
TEATOZa 7 MEEIIHEBHTH S,

Q)EEME- X — A

TPy MRERKE LR, BEAED BPL HNRENR - FEFOL A THHDT, §l&
HE2RITHIVNEHIIRNWEELZD, Zf L P=T YV 7 EEREIRBBHLTESLAESY
T, Zhizr =7 Y L 7OEHZEO T T, BP1 HHEPICHEBREMLTIR Y R T L& BUE
RET D, RIMOHEEBLIRA T F U RILBPIHENZFEL, T,

() Fu =y MEERN

T HRVEORKIA B AEETIRMBA-I—FAL, =Mz P=7Y D
ToV=TIVIRBEMREMELEDEDZEICLY, e U= NOEWHAEIR+2T
H5, (AFEROBER)

T, MBS LUT, BREHETHIRREZOXBERNIE2ED,

(4) EEKH
BPI #HiZ 200 KiIFLDHEEN KV, AV =7 MIBETAIRMz L V=T 3N —4%
BT S, Bk LA VTF VR, T2 ) o TRIBTAEBREHITE o =< F-ERV,

GC)RELERE, &EERES
=fax =T Y7, BPL &b E o K HEIERY,

(B FEER/E, REESH
mithE b+aRERAEA L. BRAHE, MZENCARLL 2V, HRESIIRII OB T,
THOBAC X 2 ERMBEOME L+ IRFTETH S,



(M=EH/
BPIRITANL—2a WIS E LT, BB 1 L L3RV —F 245 HBICEYTIFE

FRICE=F YV IRISOHRRERR VT — 4 BEETORBERMA LRI L TV 5,

(8) St {4 )
BTS2 28R,

9.2 FaYxzs7 baRb

AAEA—ADIRMIFFIIERLS, ZM IR Y TOBEOT T, RBTREL. REZ
THOHETH S,

(1) RFERAFEAR

BREHARCEMIKX vl -7 | BAMBRES
&% RM |# M
1. Bk
1.1 EMARELT ZEE 3,000,000 99,000
1.2 RA T —HKER 200,000 6,600
INEE 105,500
2. FMERE
2.1 EiE R MEER 170,000 5,600
(FEHRERD 5% LT 5)
2.2 HEER HFRERVEEES 14) 48,000 1,600
2.3 FEHEAEFIR 96,000 3,180
B
3. WA (v V%BRELE LTHER)
3.1 Y= /LFEH 250,000 8,300
'-35 1,100
Remarks

1. Interest rate of credit at 5% per year; for first 7 years of operation
2. Palm kernel shells price of RM50/t; 5,000 t/year kernel shells displaced per annum
3L =TV UFLRAMAOHEEL — M. IMR=33 M & L1,



(2) CER FEAVBEMLA

CER FEH)&:%8 USs$ RM AAMBKRE

TH

Ei{f@ US$5.0 /CER 120, 860 453, 226 15, 000
B (@ US$10. 0/CER 241, 720 906, 452 31, 000

B 7l hOWEYE

9.3

9.4

CER fHi¥& % $5/t-C02. R U$10/t-C02 DIFEITHWT, NEPFIESR [RR RURE BFiEIR
FEHC2 FUHTLYVDA =T AIR MIOWTHREIEEME L 72, $10/t-C02 ([ZHEH ERS|
SENPERTHL. pRVFELBHEMEBRAD DD, Bl 2 X M-S BLBREHT
BETHDH . BEEEZEENIED T, (H9-158H)

eV PERBICEL TOREHE

Efxro=T Y yIBRREHIIC UV T IRBEAY A VD =T U TR F
SHELTRAELTRY, ERIGAKIT (JBIC) HHMMIRHB Bank Berhad %##&M L TIT
IWNAREEIHTEY—RAT v u—2ERED 60% (LR)ZiT5, =z U=
TY U IHERESHIB TS ERIFRIEET O L & biIT. BORKREIKAXSLLBAL
T. BXERGRBBEOBMELZITSZ L LTWS,

b, BBEEHRITOY—RT v Tuo—ridnbwd DA LIIERDIFEEICLZILDTH
0. COMIZH LTIRE » 7= < BRI E Y, (JBIC ICHERRE )

PANEYEY L

< L=V TR —LMTEA 381 EHTH Y . KFEETRIT OO RELRTFTEZHD TV
B, fUpE e NEETEIIEERBR RO, BEHILEA TV 22U,
K727 b Y F—=R—= R THIINITNV—TEE, v — VT O/R—AHE
RTRERTHY., T2, BELREERY,

LinLehn, RFEETHR., £, (LARRREBEANEZHAL TVDE I/ —XbH 0N
(Felda %) . MPOBIESRIC LT, L AL DA—LATHIZ. A7aV =7 bDh oy F—
R hREOL ) A—AMERHLBREHENRZ 77 A A=V =V ERA TR
FELTERLTEY, BALENR-TWHLEIZLTHS,
INHOFANDHMT B L. KA T —REECRRED DEUR A T HRITREL, H
WAL A A 2R ETHa -V TEELLBAZRKBHSLORAL. EHeH
DILABREMREBE LR B L\ o7, BERIZTOI O FEMEREOFHLVIZ, x7 V=
27 b@ BPI EOERALEREFMICEN Enb0Y . TOLI REEDOETFNMTHIR
DIZBDEEZLN, AREFEIICL—TOR—ALMITHEDO COM BELHEETTD



T, FEFAVEEL L TKRESERTEDRLDLEE X TS,

9.5 WE(LRIAH LIRR

(1) LD RAH

BELAY y MIKEVD, IR LHAREREREESCCH LV E B, 5%,

FHRRRBMEDO R — LA TEBEEOFEREEZETHIZ L2 EF/TDHE. EOICRHE R

DEBILRFEED D Z LARETH D EEZLTWS,

(2) ##H
d/MRBLOD COM IZ 3T B 2ARME (JBIC 72 &) OFEHIREENBHE I TV i o,
BRAICHNMEEINTIMER LI OVWTORERLER/ENF OB THHEL TV
LI EREET S,
BWBELXTo7=0 . BADOERTBIZIIV L —oTOA—D—0B7T7 MiltE:#E
WL BEOMBIHESCKBAERN R, BREMERMPLEER,
EMEMTEDONIBALH DA, 2 BEBES Y =7 MK - UNFCC ~DFH
REEBBIRINREEELEL., £, ThLHOLENKEL, FHRRACY= 0
2 NRA. LABRERESLZIAF-FIAUNAD COM ez b (FERLET LT
YU IRFVYRTZANTVLT Y 7)) bREREETIIEHTONARWI EHRES
h, ZhbnF Pz MIHT2REFERRS 0 V=) NEROHBIZ EDOFR-
BERMNO L ERLS RESKHFLIEVWELZATH S,



x9-1 BEHRHERER
FFBALIEEE 40t/h
EXMIR2007F

BB 21FE (748 /Term X 3)

2008 —2014(F12—L)

CEREEL $5/t-C02 $10/t-C02 BE
1IRR
FHERELE B DOIRR%) -15.91 -0.14 16.18
(F#H3518%) (BL 318
EZRHIEEI5SEEDIRRMG) -6.37 10.16 23.24
(Bi5l#) (FR3I8D
EEA%25 B DIRRK) -4.66 12.37 24.24
(B35 (B33
2EGRERNER
& 96.4 6.6 3.4
SHEFEEM
OEREEESEEHA) 106
QOBA£BEFM) 106 £ HF5%
BASH  FEy 5%
BAYM £ 75
EFAHE THEEER
O NMNEKELR/E) 72
C&MEBREER/%) 558 CPOD5%
BEHRESEEIA/E) 15 E4-KEA
@A EHEHH/E) 8.3 | 233 [ 38.2
2z LA ERE ; 5.000t/y
Tz LRIEEFRA/F) 8.3 B {1,650/t
CER
BEHHBE(-CO02/£) 24,172
FHHEFR/F) 0 15 31
G E(BEBB/F)
1.1 16.1 29.8
6iEAR
BEG®) 28 I8 E
(NREEH
B EEARE) 7 EEEIZLD
BREBE®%) 10
@) Fnit
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ROERFR L7225,

D%, HXMSHEEOERICE Y, KRTOBME LB IELMET S, (FRERR)TORICRAE
THDIL, FICTEMERE, KERRETH D, T—F—TEEPRICL VBRI 2175 T,
EREDOEMEPBETIZ LB TONAZ L THS,

F7-, HEERE L EENERIERE LTES,

BT 30, EERKTHD,

BRI, BEMICHEL TV DT, I/ — 0 OES T L, SKSBEEEL RO 0IT3, &
HHNZE O LERH D,

REBRVRA =T 77—V VAT AL ABKBTREZK 10-1 (ORLEA, HERESIERIT
%<, FT—VEHEET AN, EFICEERIRATLATHY . -, THIOMEHRT TS
LAETH D, E/~OBENL. ENCLAHE L - T3,

—RRAOITIL, EERERIE A D 1 A RS LD LH Y | BO/ERIZILER 35°CLLEDIRE
BYLETHA,

F—=T 7 P = FRICH L BBl B THRA SN TV A OPEBRBE LT R T L THY |
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VAT LB B,

Wb, =TT VAT ATHEARD & ERICRSESEESE O, BICEEBY AT
LEISRETH D, —AXTITNELRIT 80-85% TH B,

= o=7 ) IR E Y. BREET A VAT L STV AEN, BINLHRETEN
ENY. TKIERRARSINLIA & CRAT IHEETR. TXE, £24 (BREERE) 28TH5,

AEERERFL, BERENEET REBE 2 BrE LTHBR L. VB TERELE. 2 BB THBRE
MBENF-HKZ BT A FEBRIT L, E— A THE2 ETHERISNEDTRY, AZUHFR
EMENRE < BNAFEAER S B,
B5%DIIEZNR LT H L, BEIX SSUANBIIHE LI A X V HANER TE 53, 2 BRUETIL,
85 x 85 =97.75%DEFHNZFR L 725, 12%EUIENR LT 2, BREIbr > EF2{EEkn, aX
MOIZIE 1 BRI~ TH B,

101 A= 5 7 =V A7 AFE, 102 BPI #OFIK, 10.320 EORHMIchZY <L — 7
T POME BERYBH 57 7 & ALOPE L BHEEEA A AT MEE, 104 77 2oitbft
HOBEFREILAT AL AT ADHER, 105 A F U HAEMNERE L LT, BEIEELT RS RF L0
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101 A= 5T —= T RT A

Raw POME From Mill

Cooling/de-oiling
tank/ pond
l 1day HRT (HRT; Hydraulic Retention Time)

Acidification pond

l 2-4 days HRT

AnaerobicPonds [ ’E -éi-l-«i— --g

Depth; 5-7m 1 CO2Z

30-45 days HRT :_1:1_2_8_ ) _E

Y

AerobicPonds | ____ ’E coz

Depth; 1.5m L
l (UK EEEL T ¥ THRELER)

O ATk 07

F—=T T Y= AT RO Mill : 85%L4 E
F—F o HAA 2 AT —F 7 FRERAD Mill : 5-10%

_86~



102 BPI#t=2—7T 4 YT A 8RMET—F

(1) FA 77— FHRRH

F FFB ERARA T— ST SEM | B
NEREAN | th | BRENSE k w*Ek
t-FFB/h
1982 | 10 SHERL
(Kilan Sawatt Bell 2)
1986 Bell /AV—7HRTIZAS
1990 | 20 20 | 2.1Mpa:20atm
2002 | 40 35 | 8.1Mpa:3latm 1.6Mw*1 | St & : 30.6t/h
20 | 2.1Mpa:20atm i - 12th
Mill 5 18.6t/h
5k Er %
St & : 23.0t/h
B ¢ 4.4th
Mill ; 18.6th

TRV —HERIFEAICH FFB 4 b )
27 : 20kwit-FFB
#FZ: @GR 0.765t-Stt-FFB
PIRR - B 0.3t-Stt-FFB
Mill 0.465t-St/t-FFB
(&= % : FFB 27" Vy4-) 0.574t-St/t-FFB
PER B8 0.109t-st/t-FFB
Mill 0.465t-st/t-FFB
(BBRRFISHOT VX TSR RN
=/ 16 kwht-FFB
#& 0.5tSt/T-FFB

BPI &K% 7 u— : B & 40t-FFB/h

30.6t/h 3.1M 800k L7 ot
[mas - oo sty
Z& 35th B A& 1.6Mw (20kw/t-FFB)
J£77 3.1Mpa 0.03Mpa
A\ 4
30.4atm l R - |
0.03Mpa
—> R | 12¢h (0.3t-StFFB)
» 7 orByEes 18.6t/h (0.465t-St/T-FFB)




(2) BPI HKAQERRfiHE

POME BEKQE(A—T 5 77— FHK)

40t/h —
e
Raw Effluent — 60
from Mill
v
50-55°C 40-45C
(DCooling Pond > | @Anerobic | @An
(Pond DEEE112-2.5m) y
@An
y
Surface Aerator ©An
' ) \ 4
®Ae @Ae P ®Aerobic
30-32°C
Final Discharge
) BOD<100ppm (KK D&+ 20ppm LAT)
to River
COD<400ppm
BT 7 — )
101,175m2 (25 -1-)
BOHEE  145,692m2 (36 =-)
T3HmEME  24,282m2 (6 1)
P 2 B OVE FRBERIERS R
Stuck Monitoring (Boiler Chimny)
Dust Perticulates < 0.4¢g/Nm3  (GZHifE ; 0.046) FHEIT May05
Sulpher Oxides <0.2g/Nm3  (3ZH&ME : 0.031) PEA A 1% 2 EIEESE
Nox <20gNm3 (GE&fE: 0.119) BRESRITENL 3 AR
SPKS
Ambient Air Monitoring Mill Industry Std
D.P. <260 1 g/m3 Industry Std
Sox < 350 1 g/m3 BT Ic L 0 R0 | B{EHIC
Nox < 320 2 g/m3 IV RS Ind Std AEA &N D,
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103 77 v B EBBAREIEI R AT A7

(1) o7& 40EE(1984—)

HA rE APER-HRE KM HRES
ERRHIE | 2,500m3*3 BG 11,200Nm3/d BOD EREER 99%
W AE (18days retention time) 466.7Nm3/h COD BRER 85%
MRS 6m
eERsfE 20 A
EApH 7
F47- Milk;
Refinery:
1.058Mcal/h 68.6kg/em2 320C | 33.6t/d 1.4t/h
9.1t/h 10.1kg/em2 180°C 30t/d 1.25t/h
STG 850kw 20Mwh/d 833kw
AR 688t/d 28.7t/h 16.9kg/cm2 215C | Mill;413t/d 17.21t/h | St {HERFEAL
Ref275t/d 11.46t/h
Mill;0.574¢/t-FFB
Ref;0.382t/t-FFB
Endksy BRE 110td
H-tvELHR 40t/d
FFB 30t/h
by 6,610nm3/d
276Nm3/h
N ATE A 11,120m3/d at35C
463m3/h

*ER  BREAAK 7k 0.273t-SttFFB — FFB 27" y4- 0.109t-Stt-FFB

MBS TER 40tStH-FFB — Hbn 2832x7#% 0t-Sti-FFB




(2) BHARRTIEHEILY RV 2T A(Keck Seng Bhd, Masai, Johor, Malaysia)

Raw POME From Mill

de-oiling tank/ pond

l 1 day HRT (HRT; Hydraulic Retention Time)

Cooling/Hydrolysis/ . BN
Acidification ponds(2) Wil Wi53757Y” % BR{Seum)
5 days HRT
BOD 25,000-35,000mg/L
y  COD4500070.000meL H e 333 POME |
KS Anaerobic Digester E CH4,62.5% E
Tanks | NOHAENR L CO2i37% i
L ; 80-85% + H2S;2,000ppm |
BOD B : 90-95% [~ ------- ; SRR REEELEEEEEELE !
CODBRER:18090% [--- "‘ Sludge Sedimation Tank ]
A pH (X7 1day HRT
18 days HRT

BOD 250-500mg/L

COD 8,000-12,000mg/L
(SS BxZ% 2,000-3,000me/L)
L 4
AerobicPonds = | 0 o rm-----s
Depth; 1.5m :

l (K HEMELA T & THIBUER)

IS, &

BRI A 2 AZ— 27 FREEAO Mill : 1-351(1981. 1984, 1986 (Z#EHFIH 1)
FEEITHEHLTCNIDIT 14
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(3) 77 e ABmMRML TR AT L7 0 —

U
,.f-""’j‘

o~ T

Production: 11,200 m3/d

BIOGAS composition:

Methane : 62.5%
Carbon dioxide: 37%
Hyyogen sulphide: 1,500 — 3,000 vppm

#-  DIGESTED

N

RAW POME—™

30-MT FFB

POME: 400 m3/day
BOD: 25,000 — 35,000 mg/L
COD: 50,000 — 70,000 ing/L
(with Juice from EFB

pressing)

ANAEROBIC

POME
Flow: 400 m?/day
Bod: 250 — 500 mg/L
COD: 8,000 — 12,000 mg/L
SLUDGE
RETURN

DIGESTER
2 units Floating gover & 1 Fixed
Roof Continuous Flow Stirred

Tank Reactor (CSTR)

Combined Operating Capacity:

7,500 m?

Design Specifications of KS Anaerobic Digester System
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e
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Maximising Biomass (fibre, shell & EFB) Utilisation




10. 4 7Ot bt

FND1
No. 3 B Keck Seng S£Es 1 At FEEERY Bt R EEE
(RL—7) (Fr—") (F—RRYT)
1 ¥ER K SR IL—T2 P RU SRR IL—DRY HE A7 —REY
20—T42T =289
2 HBEE EAFEE (55°C) SiRREE (53°C) FiRHEE(35°C)
3 HEER 18HME RIERBELHTE RERELHTE

4 INAFHRAFEER

BREABOLOH. FARERI
RIRFERECEEAN BN,

nmum%ﬁ%d)f'&') ﬁZ%fEﬁli

q]um%ﬁa)f‘&) mum%ﬁk
R HRBEEFT DL,

R

MR

[E45 B E) h = = TR

BRSO, BRIIELET
HY . REBENOFEREINY
— &Y B KETOREBM
REZNSB,

B0, MITEET
HY . REEAOFERENS
— &Y RIFGIRETO REM
REEzh s,

BERENRITK>TREL:
BEUZEEFMALIL=—V7%
Mt HETHD,

5 EieAR
6 #mh
7 LETE

1 HEEERLELTID-F190-7
9% HBEHEHTEIZEY.
BAREDICHELHELLTILNS,

2 RICNAFHRADRFTBEEN HY
AMEOBRBEENTETHD.

1 LR THOBEBRRICEHEN S,

Wit AL G, 2L
LTOHEEBNDDDLEGD,




zh2

No.

]/ OH

Keck Seng Sl

At FBEHE B4 FEEEAY
(vL—7) (To<—72) (X—ZRYT)

8 RE N—LEDHRRREERTHS BREETHLITIN-ITEEERD 1 BEBRBONAFHAIEHEMTELT
W-YTON-LHTIBERPOMEA| NAAHRIEEMTELTERENZL, A—Oy/NTEFBEHIEL,
IZBIREhF=NAFHREEMTHY (c0HELE)

W—ITTREMNZL, 2 BEADNAFIAREBEZMNEAD
EfTHiTtH D,
9 g O A A
(RL— 7R E4E)
10 EC i A
= BEREDOREMEZDS=0. =EMICZTIVT D S2HEH

EAERXTOTL—7RETO B|AHM, HERN
BELT D, §§§W+$%§E_¢_:’H

HEERH
(FEEEHE : AR % 3,000m3 x 34)
RL—L7RMBIES—R
90, 000, 000 H
(PDD)
BRAEARRETr—R
298, 000, 000 M
(EERE)

£ 3 D2y 2 B N
g 2,100 m3
B8 600m3 i)

GE) FER18F28 =ZMITLOZTULY (BR)ERK




10.5 LT R AT LEEHT

AYUREBY, FEPEESERBEOERICLY AZ VICERSEDI LT, ARE
BARESHEBERIEDOBEL. REL, EFEL (REEREHOER) 2K Y 22,
TAAF—HROBRZERTHMBI AT L TH D,

10.1 *AZ - REEDHEE

AZUREBIE. BEORVWEIHEHISVWTHRIEMEOCERICIVEEDZ A F
> (CHs) & ZEHMEIRE (CO2) KT HEMFNTnEATHY, H<NHHEK -
TARBREOAMBIZAVON T &, KL 20 £/, BRREZPLE LEFERECLD, A
FURBEREIOEE LVESEZRT, BRERRYCHIE TS UASB V727 7 —FE
REFEDRIGT D miRERBERR EOF LWEFIREILEA TS,

(1) AFURECBITAVEEROBE
AREREDDO A Z URBIIRBTH2ESEMERDOSERRIZ. RES ST TUT
D4 BENSRD.

. : ERERATARD SRR
EL Kkiem. 751 e BE) (St +mn)
wE - ! 21 F— .
mARH | i
X & L RROER TR g

N L:ii . TI/JE, N T ‘% °
| aas , Mk -
wam || (1) =-m-onmc-- BRHEE -

. v
i SME

(7o 4B BES)

1
1

-

EERERETEE )

.
[}
kEEEREE |
15
=
g '_ Y
:g, [FCo/ % & |
[T
A ERE | (v) /-—xnémﬁ ~->Y
L Tl + O i RERR
j £ l (84 FHR) |  (REREER)

X 10-1 FEHORAZ U RET O+ AOBE
(1) BREEEESTERD»LELSFEERY B, 73/ BRUEBREHER) o4

FEY BRI - Ik oy
(I) BarAEweoFHE PRk, Bk, oA VB BERRY)  TaA=a—n



Bl e ERTHB4ER

() FHEEEH, OEERE L KFE R ERT DRFERAER
(IV) KRBEEARENDAF L ZBLRBEERT D A X K
PEkALER - EEMLBOZEFTIX, (1) () O 2 >OEME O CEARME. ()
(IV) D 2EBEEFETAI ERMBEREZ LR—BATH D,

AP URBBOKR. EOREEBYORIIPR AL FHAEREIN, B BEES
B L7poTIHSMUEBTD E L HITTHERERD, TREHE N) L)V (P) 0¥#IE L
T, FUNRTEZEENTHWBRERITIT I/ BOSRRIZHEY NHyOFRE CilRMICHKE
T AN, AREREDIIETR TV AR ) VT, 8 </ R VI LREERBA AV ERIE
LTHERMEOERY L 2> TEBMICRD Z ENREN, £, A F URBETIIHEIER
I & BDIRRMERAEMDOFREDRY H 5,

(2) AZUEBIEDLIHEL EDOEE

AB BB L TWAHEREZZOER»LAETSE. UTD 3 7V —IT57
Tbeh3,

O kAR - BRRERICBE 53 A ERAEKE

@ oA BOREBREOSRIIEET HKFEMRERRENRE

@ RAFUERETIAYERE
FEHMENBETCEATRIIBONTVIDT, AEYMBAZ IR INDETILE
K OHMBENRZEKRMIERAT S, ERFCERSINTWAIAY U RBEFTIE. ChWHEE
HEOREN L{FHEENRERINDIOT, oA XHBNEETH S,

@ KGR - BRRBEEE (BRAERE)

MK RRARE X D MREERE 2 AR W L E TR - BRECE TN TV B RAKED.
BURIE. BUHREOBSTFERDERE. TI/BEXTFREBITS V-1
& BRRAEAEL 7 & DIES F B RT D (2 ORMBRIE & NKFRRE I ITAIEER
HEVI) , ERENEEEST I /BRI, TOMKGBAED L IXRI0REME
MBI > CTHBE (BE:. VoA BEE. FER. ¥®) . He (KEHFR) &
COz ICfREN D, BIERBICBVWTLBREZZTLa—A (=8 /-2 E) %<
HRTHHEADBH D, TO LI, MKGRE BEREERIS TS THEERIZT TR,
B LAE CEFORGEITIRE LS, ERAMICIASBOBREICEE T 5AEEH
—E LU CERARE & FES,

@ *& U HERE

A UVERBICFBATEAEHITRE., ¥, Ha+CO2. AZ/—N, AFNAT IV
D 5 FEL»RVW, A7 EECREVTERER, Ho+CO2. FEEMN A Y VERORIEDE
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Lid, ThLOFERITEKROLEEY TH D,

¥ER: 4HCOOH — CH4+3CO02+2H20 (-119kJ/mol- A # )
EFER CHsCOOH — CH4+COq (-36kJ/mol- % ¥ )
H2+CO:2: CO2+4H: — CH4+2H20 (-130kJ/mol-* Z )

ERD3IOOREETARTITAA A VERBIRAZL . BEBEFIATEZ 2 b0 FE
EREET. ¥BEFATEILORAELFATED, -oT. AF/DERITESR
FICEBRBRHRB I UKR L FBRRICOPND, —BIICERINS CHs DK 70%1E
HEBARRICLE2bDTH Y., 78V D 30%iX HotCOz R &E ENT VWD, £/, KEDPF
BRNDDA Y ERITHE L THEBEOSRITEVOT, FFBAADOAF VERITAZ
REORREML 25,

FERR % A2 B A # AEREIT ., RIKMED Methanosaeta & HEIK D Methanosarcina
DZOOREHY, PREFHFCEBITILTNETNOHRBHR 4~9 B & 1~2 BLBRES
nTwWs, —%4. 55 COEIRSEM TR L 7= Methanosaeta X Tf Methanosarcina D
REMIZZENZNA 30 FERIR U 12~ 15 BT, FEBAOZNZNRESUT 2o TW
5, BB, BEAF AAERBEIIFREOHEULEDOHEEREENRH D,

(H # : Zinder H.S., Anacrobic Digestion 1988, pp.1-12, 5th International

Symposium on Anacrobic Digestion, Bolona)

Q@ KREERBERBLEKHE

Edo@my | BEMMETIEY 0 B4 VEBOBRBR EOBBBRERINDIN, AFZ
ERERINALEEREFIBTA ENTERY, FITKRELZER LRV OHEEL AR
TAR=ZIN—T OKRBERERBARE L 2PEORALEBIZRS, ZOTA—F
DOHEIRRBEEED OKERERRIEE SN TBVWARSELZERTIOT, 2 #F
CERBELOERERLETH B,

(3) {LZEEHEPWEIE

FRRPEILIIEENIERIIIRAKS. 278, IBER L UHESMHIC KR &
NDH, TOERTRERITKE (C) . KkFE (H) . BE (0) RUZEE N) Th5,
AP URBIIBITSMEERRERIO L ) RLEERXCTHBIIRRTE S, Zok%
BRAICLVRI102DE AT RER. NHEBEOGTAL Y EAREZBETE 5,

CnHaObNe+[n-0.25a-0.5b+1.75¢]H20 — [0.5n+0.1252a-0.25b-0.375¢)CH4
+[0.5n-0.1252+0.25b-0.625¢]CO2+cNH4++cHCO3 —————— (& 10-1)

£102 ETHERRBRONSLA AH AERER P+ OHRROEBREE



(10-1 Kz E3L)

A B REDRE 2B 234 F T ZADMRE NH £/ FTAAVE
(R4 L3572
BEEH BUSFHX | (mi/kg-VS 388) | CH4(%) | CO2(%) | (me/g-VS 3#8) | (mglg-VS 43%8)
REEEBRE | CsH-0:N 0.793 62.5 37.5 123 443
fHFRETH D | CisHeOwN 0.880 57.8 42,2 34 122

KH#cEx KD, KBEZRE, $22%5 125, pp.983-989(1999)>

AEURBIZEDERIDOOAF U BERIT, ROFERAD SIUBNEZITRD D
TERTED,

CHs + 202 — CO2+ 2H20

HEHAIC 1mol @ CHy (0CT 22.41) #BLT 2 DIT. 2mol NEER (64g) BHLET
hB, fEoT, lg DEEFRIT 22.4/64=0.35 L (0°C. 1 [UEDIREERE) DA F VITHH
T5. —MEICEZ R, BREIUCRLEEMOEREBEREREIL CODe THEETE D
DT, 1g ® CODc: DHENS 035 L DA F U BERL, AZ L DEFERE 0% L TH
1. A A HZAEREIT 0.35 L/0.6=0.583 L &\ I #HEILA2 S,

(4) EGEFBRCEDLIHE

) pH

A2 AERBEITEE RMAED pH &2 FD T A ¥ o REEOEE pH 25 6.8~7.6
CEDRTVD, BHFICEESNTWA A Z U REEO pH X712V 2\ 6.5~8.2 DOFEH
b B, BRREZLREDEUERYOA F v RBEICBWTRT VE=THERRE
RHERE VDO T, pH T—IHIC 7.2~8.0 OIS 5,

@ RE
A HUREEL. TORERERICI VEMA (<25C) . FIERE (30~40C) &
L UERREE (50~60C) 125 bhd s, ZRAMICITRORERE 3B5CRIEELIX
BIBOREBE 55CHi% TITbh 3, BEOHEIZ LT, PRERL LI UHEREC
5T AEBEENRREAR->THY ., LHbBRRBEBICHE L CTHPRERICED D MERE
RITENTHD, T/, LEEHOBA»LTRREL SRRBEL AR TI L. HER
BEITIK S REPH R MAEMORRERIEL . REEENES THAMEZRRA LT
WEE. FHEAEHLSTV., FAICH LT, PERBIISMEENENHOD, B
NP D, TEEHEDOAY v FEBRBICENLT DI, LEMRLERMICE T
FiEEEE L BIBEREBEXEVWSDITHAIZELELLND,




@ AHRE

ABURBOHRBERY L UTER. 7u 4 V. BB COFBEBMAENRT D25,
AZURENMBRICEATV DSBS, AR USEBBILERHIIA F EREICHIA S
N30T, ARBOBENELS. LOAbREINDZLDOIZIZLALER Fovd @
BLUREBETH D, #-T. Ihbd 3BEOERBMEIEBOES (RELER ZEE
ThiX, A7 U REBOERRRZMAIENTED, . FHRBOEHITLVNY
ERLpH LEEBHILTWADT pH ETANYECHB LV ZOBREESICTRETLZ
EMTED,

AZURBICBWT, BBRRIBEEL. BRERORA. pH OXH). ARHOBAR R E
DERCL>TAZ VERBEOFEENEE SN HEIC, ARERENEAL. pH MK
FLTWhWIBMEBESNEZ 5. BEREEVBICLD A5 REOHEBRBICELT
HINETROL ) RBER I TV S,

DA ZUAREEITEEE (FFEEHRE >2.000mg/l) OBEEFEAEBICL > THESHS,

DA Z BN, FHEBRAXOZRAN pHET (pH<6.5) k> THEINS,

LML . BEERBCRVTpH2 7.5 0 £ TSR LIS E S FEEE 5.000mg/l
PUEZRSTHRELZAZ RERTED I —RABRLNDZ b, EREEHE
L DAZ U RE~DOEEIFRBEOENRE CHE T 20 TR pHETAVAVE
EDREEE L THAEIRETHAD.

@ FUE=T

F10-2 LR 10 LICTFT LB, ETHRVFERZEOFREREDO A ¥ U REICE
WTE S EDRRIZHEN NHeBERT 5, 20 NHeW A X U AREHEBEOSE
B> BREBAAY (HCOs) EFELTTAN VELRAT-0FTH5DT,
BIFRAZ BB L > TRARBZESTHD, L, NHABEXETEB L, Th
CEET DA REOHEE (ABBOERL A VAREEDCERT) BRI, 7
FoTEMESESERERCEEINIOT, TRICHEE SN TV IESEREICIIIE
BHY, HGROPIBIZEY T 2=THERE 22 Z b TWS, £/2. 7T
T=TOREDL. FEEELTWBTrE=T (NHe) & 0S5 FROBET E=7 (NHj)
DHEBRLVBNEREZEFT D, ZORMTEIL pH SBEICL>TEL, pH AEVIE
E, FRENEVIERYE., LVEL 0ERT VT =THRERTHOT, TVE=THE
i pH CIBRERBVIEEEZ DT,
TryE=THEISRERE, M NHyOWBRHE THE L VN7 BORENB N
HRICHEBELZYSLTVOT, RE - BRIISWTHAEETAILERD S, . T
YEZTHERRBEEOL O TIEARL pHRBEOHE L LIIHFR CEET I HENE
W,



® TN E

T EE BEPRTOIBREOFEEZRTHRETHY, A5 VR TaE 0R
EHCEDS, —BMICAZ UBBCRBIT AT ALY EIIEREAROL O & RS HE
DHDIFZITOoNDH, BRRPEILOREBIBWTREEICI T AN VENIZLALR
WOT, FICREBEREDICHE TS, R10-1ICELdHbB) . REMEEDOTLH Y
ERECEZ I EOHRTHRET S NHHACERT 5, NHATEEAO HCOs & F
LT NHHCO3 £ 725D T, BIGHIC 1g ® NH#NIX 3.6g DT AN Y EEZL-HT,
L7eoT, AYUREEBIBIZTAN ) ERBAYO TS BELFVAIEEHE
CHBILTHKT S, BAHD C/N LLOEEBLH A0, —XMICHEA TS BER 10%<
HWRh, BTAALY ER 5000~10,000me/L DEEHIZH 5.

® AR ERALKFE

AB BB EVERTDINAAHADERDIEIAZ EZBIRETHY . & 10-1
WHIRLIEEDICCH s & CO: DEERIEFEYOHMBICETEBININ  —BMICE
NEN 60% (£5%) & 40% (£5%) THEELTWS, CH+aFENEME LT, #
YR B LIRS NREVBEICEDIIR DN, FIRAKIEIEZVHEITITEDIT
b, £, CO:2FRDRBLAF I CHiEFROJMETIIA # V REOIRE L EHT
BDHBEDBE,

AEUREBEICEVT, BEROMBEMRSVBEHLAE (HS) oAEREL-6F, Rk
KEDOBERFBEDRBTL Y VA7 EORBICHEKRTIOT, REPOMBERE L
BRI BREIIEEBIND N FHAPOFALKFRE T ABEMNRICL Y EE ppm
BT ppm OFREATEILT B, BALKBREL DL "M AHADEEXETEE
BTG TR, A UREBIIHERRIFTHEESLH S,

FALSiZ Ak P T HoS=HS +H+*& \» 5 i TAERE L . B b/KFMAEFIXEICERE HoS (i
E3bDTH3, pHT.0~7.2 COEMEEEIL 40meg-S/L (/A AHZAH 1.5%H:8) 226
BEDEREENTVS, EMLAREAETISFEORATHALNLZZ LR L<ADL
nNTW5, FOHEELE LT, FifbkFizske S L THBEDRLE (FeS) &7221
WElE HoS ERELS X EN BB THD, LB > TEBEL HIBEITAAI A AR
FHOFALKFZRE XSS ppm UUTIZR2 D,

@  #HERE

RN, FRDOSRRLEROREEICEBL RITTIEI TR, BRARFTL
LT HIEELRBETH D, A URBHORERGLMERTOLHIC. A7 VEK
BORBELBAFTOHIENEETH D, BMICHEHROBA»OEZD L. A X VE
FRE AR D 3 FLLEOMERER (R 3) ZEELLIETDHE. FIETI 6

= 100-



]

A BHEREL A 2 s s
L 5 1 A
= | . A . A
— 7 & " % g " A A
= B B 2 i
(] fm (]

B (ARSI 2 B X3 b, BETIX4 A (AN 1.3 B X3 ) UERLELW
SHBICA D, ERERVAIHOSBIIBERGONMKSBICREBALPPLOT, &
WABBRREZDIZ, Bl (SRT) 2»3RERS THILERDD, ZAK
e LUHERME 15 AREDLELT O LR —RINTH D,

10.2 A 2 EMNERfE DK

AZ VEIRGEIZ. ZA - HHARE CHE SN E D ASORBEREY-CKLER
BHrLOFREE, AF UEBCELCERICT 2O OMLERE. HREMERGICL
DAZ U ERESEDAY U RERE. REAZVEEETIAA AR TERBRY
SAFHAAFIRRE» ORI D,

k

X 10-3 A#EIREESC T2y s 7un——Fh

10.3 A ¥ U REERE

AP UREREIR. BRERERGICEVEBONLAZ LV E2RENOBHELERT S
EEBHIT, BROBEMEZZAME LERETH S, A ¥ UREHIT. sk s —
FED T3, BHRUMEOKENPOREEETHY . AEPORARUVBIRER, I
ERERGER. RICHOBREMBEBS TRRIND, £/, A Z UREHOMZIC
3, RN UAORESLZEMNE LERARES, REBFREEMARITIONEZ L
MB,

(1) BAFREE
BAHEEIA 7 VREFORNICRB I, KERES. BERE. SEHEMEES
BOREEZERBHLT S, T, A ¥ VERRBOMBTHHBERREL. BRD
T EZ R AREE CTRERMICIT O Mlb b2, RARBRIBREL4E ZHS0HH
BREYPIHRICHE LI BRI 2 I ¢ REE L. BAE~OHRLLETHS.
AR VRE~NODRAREORD, ZTA - HENOBRAREE T TOVTRAMICI AL
BEOCEEBZALTWAIEBNEFE LU,

—101-



(2) A% REEE

O A% UREOHR

AT CBREE. 1 HTITOBALHIN, BERRA ¥ VEREDORISBROSESS
HERTEMRCICL > T2l #HAGbERLOLH S,
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Aerial Photo of Keck Seng (M) Bhd
Masai Palm Oil Mill/Refinery
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A View of the Floating Top Closed-Tank Anaerobic Digester
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Production: 11,200 m3/d
BIOGAS

Composition:

Methane : 62.5%
Carbon dioxide: 37%

f \ Hydgogen sulphide: 1,500 - 3,000 vppm
— T
RAW POME— — DIGESTED
POME
30-MT FFB Flow: 400 m?/day
POME: 400 m?®day ol ol | Bod: 250 — 500 mg/L
BOD: 25,000 — 35,000 ng/L COD: 8,000 - 12,000 mg/L
COD: 50,000 — 70,000 ing/L SLUDGE
(with Juice from EFB
pressing) RETURN

E\ﬁ

ANAEROBIC

2 units Fl?c!;giﬁgsgcﬁg & 1 Fixed

Roof
Tank Reactor (CSTR)

Continuous Flow Stirred

Combined Operating Capacity:

7,500 m3

Design Specifications of KS Anaerobic Digester System
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Introduction

- Kyoto Protocol sets the targets/commitment for
emission limitation or limitation based on 1990 as the
base year

CDM in Malaysia: Policies
and Rules

BY

NADZRI YAHAYA, PH.D

Deputy Undersecretary
CONSERVATION AND ENVIRONMENTAL MANAGEMENT DIVISION
MINISTRY OF SCIENCE, TECHNOLOGY AND THE ENVIRONMENT

+ Japan (-6%), Denmark (-8%), Australia (+8%)

» Malaysia Ratified on 4 September 2002

Al the
. : ; » 3 Methods/Mechanisms to achieve these targets
The CDM Seminar in Malaysia
10 March 2005, Nikko Hotel - Joint Implementation (JI) -  Article 6

- Clean Development Mechanism — Article 12
- Emission trading (ET) — Article 17

@ OBIECTIVES OF COM

- Assist developing countries (non annex 1) to achieve
sustainable development and meets the objective of the
UNFCCC

DEFINITION OF CDM

* Article 12 of the Kyoto Protocol
» A project activity between Annex 1 and

Non Annex 1 COUI’ItI'y Wh*Ch WI” By engaging in the CDM activities, developing countries are

red uce/mitigate ghg emissions v ; participating in mitigation activities and thus meeting the
objectives of the UNFCCC

Assist developed countries (annex 1) to meel their commitments
under Article 3 (achieve compliance with their quantified
emission limitations and reduction commitment)
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MALRYSIA'S POLICIES

Being a signatory to the Protocol, Malaysia is committed to
the full implementation of CDM in a fair and equitable
manner

By engaging in the CDM activities, MALAYSIA is
participating in mitigation activities and thus meeting the
objectives of the Convention

Developed countries shall implement domestic action;

The use of the CDM shall be supplemental to domestic
action;

Result in a reduction in anthropogenic emissions by

sources of greenhouse gases that are additional to any that
would occur in the absence of the proposed project activity

INSTITUTIONAL ARRANGEMENT

National Committee on CDM established on 31 May 2002 —
Chaired by Deputy Secretary General NRE

= Established 2 Technical Committees:

1. Technical Committee on Energy- Chaired by Ministry of
Energy, Communication and Multimedia

2. Technical Committee on LULUCF (afforestation &
reforestation) - Chaired by Ministry of Primary Industries

+  Ad Hoc Committees

Specific Projects ~-MARDI for composting projects

MALAYSIA'S POLICIES

* Public funding for CDM should not result
in diversion of ODA and is to be separate
from and not counted towards the
financial obligations of Parties included in
Annex I,

+ High priority on Energy Efficiency
&Energy Renewable projects

» Low Priority on forestry Projects

A '
ortal in’tjp'rmation,
cation

Submission

Technical Recommendations

evaluation

Process of Project’s Application and Evaluation



National Criteria

In accordance with the sustainable development policies of
the government

Must fulfil all conditions underlined by the CDM Executive
Board as follows:

i. voluntary participation;

ii. real, measurable and long-term benefits related to
mitigation of climate change: and

ii. Reductions in emissions that are additional to any that
would occur in the absence of the certified project activity,

National Criteria- Small Scale Energy Project

The project shall be in accordance with one or
more of the sustainable development strategies
of the energy sector:

i. ensuring adequacy and security of fuel supply as
well as promoting the utilisation of gas and
renewable energy;

ii. ensuring adequacy of electricity supply as well
as improving productivity and efficiency;

iil. developing the energy-related industries and
services as well as increasing local content;

National Criteria

Implementation of CDM projects should

involve participation between at least two

garties.: Malaysia and Annex 1
arty/parties;

Provide technology transfer benefit and/or
improvement in technology; and

Project must bring direct benefits towards
achieving sustainable development.

g National Criteria- Small Scale Energy Project

v, promoting Malaysia as a regional centre for energy-related

engineering services;
v. encouraging efficient utilisation of energy,

vi. The project shall conform to the environmental regulations of

‘the country;

vii. The project proponent should justify that the project utilises the
best available technologies, including local technologies;

viil. The project proponents must justily their ability to implement
the proposed project based on the following:

locally incorporated company
minimum paid up capital of RM 100,000
likely sources of financing for the project
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transparent
Energy Policy & 8th Malaysia Plan - aim
for RE & EE as source of energy supply,
stable economic and political situation

Government endorses CDM - Ratification
of Kyoto Protocol




Pusat Tenaga Malaysia - ; - = ‘.. |n5titut]0nal Framework m
S et 2o e e

» All national institutions for CDM project approval are in

INTRODUCTION OF POTENTIAL B

- Designated National Authority in NRE
CDM PROJECTS IN MALAYSIA National Committee on CDM (NCCDM)

« Guidelines on the administration process are in place
- National CDM Criteria for project evaluation exist

Dr. Anuar Abdul Rahman
Pusat Tenaga Malaysia

; : . - Malaysia is ready to approve and host CDM
The CDM Seminar in Malaysia

projects
10 March 2005
[
T
CDM Projects in Malaysia Pl CDM Projects in Malaysia
e T e e e T e T T

Project type Size MW Size CER

Technologies

Biogas (1 proposal)
(1 proposal) Minhydro 29,

CHP Biomass 6 propasals)
24%

(Iproposals) Landfilgas
37%

370,000

Compast (1 proposal}
35%

Total: 1,1 million tonnes CERs/year

Minihydro ] 22,858 e




CDM Projects in Malaysia Pam
e e e e I e

Application year 2002 2003 2004
Number of profects 3 3 7
Ton of CERs/year 111,000 427,757 530,758

—LP1—

Projects Status

Withdrawn  OnHold: PIN PDD Valldated
Status Dec. 2004 Submitted Submitted PDD

Number of projects 1 1 8 1 2

11 Projects are in the pipeline for official national approval

= A total of 60 MW electric from 11 projects

= Conditional letter of approval from DNA
issued to three CDM projects developers in
the energy sector as at December 2004

= 2 Validated PDD Submitted.
= 1 biomass project received the Final Host
Country Approval

Projects Size P

Project size Number of projects Amount of credits Share of credifs
Ton CERs/year Ton CERs/year

Less than 30000 66,955 6,5%
30000-50000 76.660 7.4%

50000-100000 . 184,900 17,9%
Above 100000 707,000 68,3%
Total 1,035,515 100%

Malaysia As Attractive CDM Host CountryJyt-3%Y

Positive economic development
Politically stable

Favourable investment climate

CDM Institutional Framework established
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Possible CDM Projects Plam
e —

Enerqy Efficiency

= Emission reductions via
e.g. fuel switch, motor
replacement, process
improvement, etc.

~ Anaerobic digostion
Ot blowaste

Renewable Energy

* Cleaner fuel e.g. biogas,
hydro, bio-diesel,
biomass etc.

Methane Emission Avoidance Potential
in Waste Sector

m MSW Landtill 1 Sewage (Septic tanks)
m Anirmal farms @ Palm Oll (POME)
m Other Industries (Wastewaler)

Total Methane emission avoidance potential: 1.3 million mT/yr
> 27 mil CO, Equivalent (GHG)

Methane Avoidance Projects Pam

1. Landfill
2. Palm Oil Mill Effluent = s s
% ) " A T P

3. Sewage Treatment Pd i/ /7 T
4. Other anaerobic H I IT

treatment (e.g.

centralisation of animal =

farms presents

opportunities)

-

CDM Project Potential in the Oil & Gas Sector Hh'n

= Methane Avoidance

Gas Flaring — System
Efficiency
etc.

= Others
CO, Venting — Operation
Efficiency
etc.




Potential CERs in Malaysia

Project type CERs per year in 2010 MW eleciricity as SREP
Biogas POME + animal 5.900.000 190 MW
ninnre

Landfitl gets 3,700,000 45 MW
Reduction of gas flaring 4,600,000 N/A
[frongoil production

Mini hvdro T0.000 25 MW
Biomuss CHP 380,000 90 MW

Other projects 3, 150.000 NIA

Total 17.800.000 350 MW

Note: These are preliminary results

—6p1—

Case study 1 - Impact of CDM for landfill to

energy projects Pam

»  Threshold for producing power from landfill gas is 150 tonnes of waste
per day.

= Emission reductions generated by avoiding methane emissions from
deposited waste and displacement of grid connected fossil fuel plants.

= Table below indicates impact CDM on IRR for different sizes of landfills.

Prusmimt Tassgpie Reoiiynin

Case studies: Impact of CDM on projects
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Case study 2 - Impact of CDM for POME

Milaysls Farugy Conie

= Mill with capacity of 40 ton of Fresh Fruit Bunches per hour.
= Power generated will be connected to the grid.
» Impact of CDM is different per technology used.

Technology Option Capital cost o&M IRR IRR with COM
(RAM) cost (RM) without ()
COM (%)
Power and Heat Generation 13.341.000

i Turbine)

ration 11,435,000  303.130'yr

Fowier Gieneration (Gias 10,067,000 262.080/yr

Engpinme)




Case study 3 - Impact CDM on CHP project

= CHP technology used at a palm oil mill (for in-house consumption).
= Excess power generated can be connected to the grid.

Power and Heat Generation 18,500,000 1,800,000 0.2%

MW

Power and Heat Generation 40,000,000 3,100,000 16.3%

T MW L0 MW for the grid)
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1.  Demand Side
Commercial / Residential:- Retrofit new efficient

lighting, reduce energy losses in process, introduce
new efficient appliances

Industries:- heat recovery

2. Supply Side

e.g. Improve efficiency of generator, upgrade
transmission line and transformers to reduce losses,
upgrade steam boiler for greater efficiency, recycle
waste heat.

CDM in Energy Efficiency

Barriers in EE Pam

Limited knowledge / awareness about EE technologies,
lifecycle costing, ROI, IRR.

Investments generally focus on production — related rather
than efficiency.

Lack of financiers ready to finance EE projects.
Limited / inexistence of EE regulations.

Limited resources of ESCOs.

Few / limited EE technology demonstration projects.




Conclusions (1/2)

- CDM potential in Malaysia are associated with
energy and waste management.

« CDM : tool to turn economically unviable projects
into attractive investments.

- Total of 18 million tonnes CERs/yr estimated in
2010.
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Conclusions (2/2)

« Difficulty — EE projects are small
- Need bundling — which institutions?
 Monitoring — High cost
* Additionality — many projects have short
payback period even without CDM
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