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Abstract

Here the author quantified Japanese standard Gross Calorific Value and Carbon
Emission Factor for various fossil fuels used in Japan upon the request of the Ministry of
Economy, Trade and Industry and the Ministry of the Environment under the cooperation of
relevant industrial organizations by the request of these Ministries, using real measured
physical and chemical data and calorific value in 2013.

The revised standard values have several unique natures compared to the current
one as follows;

- The standard values are comprehensive and clearly traceable from the real
measurement data of physical, chemical characteristics and calorific value of fuels and the
data process and treatment.

- The gross calorific value and carbon emission factors are simultaneously measured
from the same samples in a consistent manner, different from the current standard values.

- The interpolation and approximation equations are estimated using these data and
that enabled estimation for minor energy sources and adjustment of small changes of
physical, chemical characteristics for major energy sources.

As a result, highly accurate and up to date standard gross calorific value and carbon
emission factor are measured for various fossil fuels used in Japan listed in the current
standard. So the author recommends the revision of the standard values.

Moreover, based on the revision works, the author proposes several changes and
amendments of energy origin carbon dioxide emission quantification and estimation process
in Japanese greenhouse gas inventory systems under the UNFCCC.

Key words; Fossil Fuel, Calorific Value, Carbon Emission Factor
JEL Classification: Q30, Q35, Q40

* The analysis in this paper solely represent the author's view and opinions; they DO NOT represent RIETI
IAA, Graspp of Tokyo University, UNFCCC-CDM Executive Board and other institute's view nor opinions.
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R =nen?

R - DI BEERE REEANSHNZMBURAEDRMZRITEE
(MR, J—OX, —#RK, BB X, BEXRADR, BRM)

TEF — (BIREEC)NED)
BIREEE(3) LD FEBITRILF—IRDOHEN S DHEFT B HES

HRIRIILF-RORRE REHFHFERE, MOTELRITRILF—REORENZDOIEFY
BRI ROBERR E(C KOS EEEN?

ojge > PEN: MMIRILF-—EOREYCZOMEFY -ERISFTANSHSTICIDEE
(BHAX, MAEER, FTJY, BE#, 7T 7)L Mt)

RE —» (EBREEG)NED)
BIREA(4) REENSRIZBEIRMUCED S RAOBEN

HEIRILF—RE 2-2-2. TOREEHISRIEELRIBMOEELIBZCSWTHETIEE 58
TOMMEFHNICERIRIRILF—RICEZYTDIH?
%Y > DI BEFEEXE REBACLDIEFNFABEZERUETE
(FBRARR, SV, BhttEERHER

IEZE—-> DRV XEBAERE. BENSSNIBEEH. BEOSNBVSERITEZ K
(BIAYV-BEISXFwvo, —I)LF—)L, RDFH)

2-3. HBE R FRBORRE T BUHEET D ETHR
2-3-1. {EZFHERL - W) 1EE E FEAE - IR FRBEHR AR IR DBt S - T CUHESTIUETR
TR, HD—EDFEBRPMEEZRF O TIRILF—IRICDOVT, AFEREZRE
REREBEIRELINZTERRS B LB CANESNDIERRE  REFFHAHEE. B
EDHBFAPCK R EEERC—RBICETFDIEDTHD.
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UL, REDABRVCAEHERREDIRILF—RICBVWTIE. ERAITOERSE
PFRAITORBRR RERHRERLBRERDOZE(CKDCZEHER - MHEBEZ DB
BN E EBICEHLTDIRZENDD, O>TEDFEHBEE LU TOIRILF—IREBID
BRERAE RRFHGEHEELHBBIEEBICRIEBICELULTHEBLTWS,

o T, BIXRILF—IEDLFEER - WMHEME EREE - RKRBFLFREUIR EDRFRN IEH
[CBEESNTVNBRDTHNIE. SEBIRILF—EDCEHEM - Y)HEMBEYS 2 DERK L
PICEAEUEBEICEVWTBESROFRBRARENDREAMEEZITOMNEFRL, HX
BFRICHVBEBEZBIEINERED DI EERD,

Ffz 2-2-3. THRARZESD., SKROEEICBNTE., RICEDNDNDIRILF—IRIC
DOWTHODOFETIRILF—EOHENSHEAE - REHFEHENHESTTETDIOTHNIE.
AJRERBEDBEZRESTICENZITOERESNZEHIRIT DI ENTRERD,

UEZBANS., ARBCEVWTERARNBRIRILF—IRICDOWVWT. {CFHEA-HEMBEE
HEAE RRFEFRHZEOBOBEBRICDOVWTEIRESHEZRWNTOL., MR- TS
REHA T DL ET B,

2-3-2. il R SHEET X DEHAIT &R

R RS R DA RIC DV TIE. 2-1-3. THlAJZTHERR 5 INE T34 1 HVE B
TEBRLIRILF—IFE°, 2-2-3. TORREE() BRMENSEEBNICETEDRE (CZH
FTRITIRILF—RICENTIE, (EFHER-MEENHEE L TUOWNEES (ICHETEN IR
TH O AR ZR T DIERNA RO ZHFHAE RN SR T D,

Flz ALFHERME SRS RRFFB R EOMA AR EEHRI T 228 (C(E.
THRRBORACKIIABNEENTNWBCENEZRGETHD., KIFICHWVWTEHZ 2
DOEGEF/IEIT TR 3DOIRILF—BETANKET D,

- B\ — %R
- BEABRANGLO> T >E— b EED)
- FERREM
2-3-3. il R UEST R ORI F A & L& - FRl F 34

O EMHEETRDOEHAFECDOVTE., B(BEA) - BE(URA) TORAME - RERFFLF
WAL E URKRNIRRD DT - WMHEEZFRBEE E UcDlEainte. B (&E14)-
B(RAL) TORRHEHGEHZRFPAZEHE U CNICHIETIRAERERRPZIHREL
EElED T EITD.

ClE DT DFERNS TS ICHFNABEETMERZEE - (LR U LT, BEDEL)
AR R SUEET R RSB E UEST ICER T B,

*13 BRI -EHEEICBNTIE. JIS-K2279 IR EBERED - KD IRDBXEOEHEL, SHEHMEZHET T IRER
MEELTVSDN, MOTRILF—RORRIFHFEERC DOV TEEUOEDNFELRN,

*14  FUR-ARERICDVWTIE, JIS-K2279 7z (TRITE Uzl AR ROBELLRNTEETH D esd. HZLER-
REEZRET D
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3. R (1) AR -AREMm

3-1. 8 &
3-1-1. AR
(1) BEZSE -aalheg
b O—OXARMRROCTABRMREEE.
MWAEIRILF—#ET 2008~2012FER(ICLDERNREEE.,
BESZE DN, - XREMRROCVGARRRRDOIMEFTE,

(F FE) 2008 2009 2010 2011 2012 T 1

O—oZBERR a  1622.8 1532.6 1658.6 1567.2 1551.5 1586.5
DA A AR R b 273.7 243.2 328.4 357.8 389.6 318.5
(a/(a+b) ) 0.856 0.863 0.835 0.814 0.799 0.833

(2) BB DI -MHEERUCRAMERE (ZEET)

(3) BEEMRER

(B ) FEHE GCV (BEY) REBEHARER CEF-G

GCV MJ/kg 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95%{E%EX
28.79 29.12 / 28.46 28.79 24.53 24.73 / 24.33

BRA)EME (BE1E) NCV (BEED) RFHELARER (Z%1E) CEF-N

NCV MJ/kg 95% =58 X R NCV MJ/kg CEF-N gC/MJ  95%1{E %8 X
26.52 26.85/ 26.19 26.52 26.63  26.84 / 26.42

(4) BITIREE & DL - 1REE

() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)

WITE HMETEME 1BEE S%EHEXE RITE HEEME BEE 9IS5%EHKXMHE
29.00 28.79 -0.007 XRA 24.51 24.53 +0.001 XA

B(EAfZ)FEHE NCV Ml/kg RERPEEARER CEF-N gC/MJ

IPCC #EBEEME 1BmMEK O5%EFWMXME IPCC MEEME 1BRE OS%EHEXME
(IPCC 2006e8:T 1 RS A > ([C=H1fER L)

(5) &V - ¥5 5w
- HERBEEEQRITREEELLERUTZIETHD. fiICBEEECEHRIAS
ToHhd,
- SREBEUZBETERL, BEESENIKCEEEDEBMIL(CISC THRRAE -
REHFILFRBZBHEI D ENEgHEEIOND,
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3-1-2. - XARMK
(1) BET32 - it 2
sRHE B (1) B AEKHER, RAMEDIRM.
BERZE DI, (3)BAREKEERDOH N (CKDREFERATE.

KRITTE HB(BA)FERE(HEK) BEEKFT(CH T DER, JIS M8814™
R DIE(REZESAL) BEREKF(CHITSEA, IJIS M8813

WIELIE £k 11.1%(8K) (CTRR(EBK-BIK)ICHIE.
KD 11.1%-KE|D 11.1%(HEK) (CTEURA)FERER EHET,

(2) B3 AT - IEE R U SRAMERTE

(B FERE REZHLI
GCV MJ/kg ($#7K) MI/kg (RER) (#K)
Brhal R 23 23 23
RAE 33.55 30.20 0.826
&/IME 30.00 27.00 0.728
B 32.16 28.94 0.786
RERE 0.821 0.739 0.026
(3) BEEMRER
W(Ei)FE#E GCV (BEEY) RFRHELARER CEF-G
GCV MJ/kg 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95%{E%EX
28.94 29.26 / 28.62 28.94 24.42 24.60 / 24.25
B(E)FEH#E (BE1E) NCV (BEED) RFHELARER (Z%1E) CEF-N
NCV MJ/kg 95% S8 X NCV MJ/kg CEF-N gC/M]  95%{E3E X
26.68 27.00/ 26.36 26.68 26.50 26.69 / 26.31
(4) BITREE & DL - 1REE
(B)FEME GCV (BHEA) R EwBEHRER CEF-G gC/M)
WITE #HMETEME 1BEE S%EHEXE RTE HEEME BEE 9IS5%EHKXME
29.10 28.94 -0.005 XRA 24.51 24.42 -0.004 XA
B(EfZ)FEFE NCV Ml/kg RERPEEARER CEF-N gC/MJ

IPCC #ETME 1EEE 95%EFMXME IPCC MBEEME BREE 9S%ERXM

28.18 26.68 -0.053 IPCCIXfE A 25.80 26.50 +0.027 IPCCIXfH A
WEEMEXRE 4 FEEMEXE 5%

(5) ¥4l - ¥5 5w
- HERBEEEERITREEECHE LU THMRZETHD. ItRBEEEICERT
RETH Do

*15 RFEEAERIRIILF—TRORBEEMIRRIER CLDISRABCHNTE. BEE RBREFLCHATREEE
QIS)MRAZIR ELNMFRIR(CEM U L FEIC K> TR ITHNATVS,
FREE-REBRECEH I DRBOFMICDONWTEBEEXM 9. C—HEUTHEHIDOTEESRESH DL,

*16 AROEK- LK BRI EHERECDONTE. fM@m3 . Z8RBH DI,
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3-1-3. RiIAFERE# R (PCIik : Pulverized Coal Injection Coal)
(1) BEESE i
AL () BAKER, EREDRME.
BEAZE DI, H)BRSKMEBEBDOHNDICLDIRESEIFANTE L.

KRITTE HB(BA)FERE(HEK) BRIEXFF(CH 1T D EA, JIS M8814
R DIE(REZESAL) JREFACSIFDEA, JIS M8813

FHIEALIE  £K5 11.1%(HK) [CTERXR(BK-BIR)(CHIE.
2K 11.1%-7KFED 11.1%(HK) [CTEURM) RS T HET,

(2) B3 AT - IEE R U SRAMERTE

(B )FERE RSB
GCV MJ/kg (#K) MI/kg (GEiX) (#K)

BahataER 20 20 20

BRA{E 32.62 29.36 0.830

&/IME 29.54 26.59 0.718

HiETY 31.12 28.01 0.780

BERE 0.916 0.824 0.037

(3) HERR

(S )FEME GCV (BEEH) RERPEEARER CEF-G

GCV MJ/kg 95%{E %8 X GCV MJ/kg  CEF-G gC/M]  95% 18X [H
28.01 28.39 / 27.62 28.01 25.06 25.35/ 24.76
B(R)RRME (S51E) NCV (BEEY) REEFFH AR (BE1E) CEF-N

NCV MJ/kg 95% S8 X NCV MJ/kg CEF-N gC/MJ  95%1E%E X
25.74 26.13/25.35 25.74 27.27  27.57/26.96
(4) BUTEAEAE & D8 - RE
W(EA)FEME GCV (BRE) R FHELRER CEF-G gC/M)
RiTE HEEME BREE S%EHKXME RTE MEEME BRE IS%EBEXME
28.20 28.01 -0.007 XMEA 24.51 25.06 +0.022 X &1 4t
B(RAL)FEE NCV Ml/kg R RE CEF-N gC/M)
IPCC  HEEME 1BEE 95%EFXME IPCC MEEE 1ERER 95%EHXE
25.82 25.74 -0.003 IPCCIXfE A 25.80 27.27 +0.016 IPCCXfE A
HEEERR P HEEERR 4

3¥) IPCCOZE R 1B (LT Other Bituminous Coall (D&
(5) &% - ¥5:m
- RITORFBHEEGEHREIO-OIXARMNKROBEZEHERALIZEDTH D, BT
BEAEZHETRWAIERMENKRTH D,
- FEREEMBEERITEERMENRTU IPCC2006FEUMETHM RSAMEEEEL
THINREHTHD., FILREEBICEHRIRNETTH D,

-10 -



14/11/02TRIILF —RRIEEREE - R BHELAREET / 2014 OCT / Kazunari Kainou (C)

3-1-4. A — KK
(1) BEZSE -aalheg
At BRERESR, RBBEORHEICLD.
BENZE DI, BEXRBREASOHNICLDIREFERATE.
KATTE M(BA)RREB(FR -HK) REIFEE(CLDAE, JIS M8814

B DIME(BERRD EFED, £KD,IRD, KR, KR, FREDM)
BEXFEECKDAIE, JISM8812,13,19

WIENE SKEEOHERF>EKD(CEID. RRBEEDHEFINBEKDICKDIE
R(BK-BIR)BEE(CHIE,
RIS RRFHBEHREEEANBOEEETNEFEIICIDERE.

(2) B3 A - IEE R U SRAMERL E

BEMRRE REFED KEHD WED EXRD
GCV MJ/kg(§ziR) (oK) (oK) (oK) (FK)
BaE 721 721 721 721 721
mAfE 31.41 84.59 6.90 2.53 2.36
=/IMiE 21.15 60.90 3.34 0.00 0.63
B 27.63 71.60 4.76 0.45 1.47
2 RE 1.649 2.264 0.46 0.22 0.28
BEXRZED EFED X % 2K &K
(§27%) (RziR)  (§2iR) (§27%) (827%)
B 704 711 721 721 721
PN E] 64.80 54.50 17.10 37.95 23.40
=/IME 36.00 23.00 2.70 6.50 2.80
B s 51.50 36.00 10.55 13.71 7.661
ZHERE 5.181 6.755 3.704 5.817 2.872

FE) RASQELREE, RHDN-MREECESESALL, £2KDFEEKD - FBEKDDEE
(3) BEEMRER

(B )FEME GCV (BEY) REBEHAREL CEF-G

GCV MJ/kg 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95% =38 X
25.97 26.10/ 25.83 25.97 24.42 24.46 / 24.38

B(EM)FERE (S51E) NCV (BEED) RFHELRER (E%1E) CEF-N

NCV MJ/kg 95% =58 X /i NCV MJ/kg CEF-N gC/MJ  95%{E %8 X i
24.66 24.80 / 24.52 24.66 25.68 25.74/25.63

(4) BITREE & DL - 1REE
() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)

WITE NEEME 1BEER OS%EHXRE RITE HEEME ERE 95%EMXME
25.70 25.97 +0.010 [XfE4% 24.71 24.42 -0.012 X4t
B(EAZ)FEEE NCV Ml/kg RERBFHRER CEF-N gC/M)]

IPCC BT BEE 95%EHMXME IPCC MEEE 1BEE 95%EHEKXME

25.82 24.66 -0.045IPCCIXfE A 25.80 25.68 -0.005 IPCCIXFE K
WEEMEXE 4 FEEMEXE 5%

(5) il - 55w
- BITREEIHTRBEEMED IS5S%EHEXEI LD TVDIN, HELREEMED
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BEERENFBECELEHEXMEBEMENC L. BEREZRERBREBICESE
Lz s, BEBM)ERE REFEFRBECRTEEELL1%EREDOEENR
(CHDIEREZHRENCERULHEE. FLREEMERFFZERHEZ R
LTED, HERBEEBCEFIRNETLEEISND.

- IPCC2006F et ET A RS A BE LR UTZHBEICDWTE. IPCCOFEEE (FF
REETHDIENS, RAE - KRFLFRBEEUMNREZZITH D,

(6) #fd T AHEETNDOREIEDTHER (()R(E pfE)
- ffE AT N DORIE DT ORER . RRE(C DS ESRELHEFTANER SN,
- REREFFHFBBRCOWTE—ERECHTANRER NN, BBLA)RREL
DEBRM)FRERE (CEDSRIRFHFHROHEIBEDOHINE RO TND,

GCV = 0.0457*C + -0.0254*V + -0.3339*W + -0.2057*A + 0.8246*S + 30.7137
(0.000) (0.013) (0.000) (0.000)  (0.000)  (0.000)

n= 699, R’= 0.9038, AIC= 1109.525, Ag—EREst (x£3-1-4-1

CEF-G = 0.0394*C + -0.0100*V + 0.0777*W + 0.0217*A + -0.2612*S + 21.6706
(0.000) (0.199)x (0.000) (0.046)  (0.001)  (0.000)

n= 699, R’= 0.5200, AIC= 547.400, Ag—EREst (x£3-1-4-2

CEF-G = -0.4178*GCV + 0.0585*C + -0.0206*V + -0.0618*W + -0.0643*A

(0.000) (0.000) (0.000) (0.008)  (0.000)
+0.0834*S + 34.5029  n= 699, R’= 0.7073, AIC= 203.7489, Rig—4 auitst
(0.156)x  (0.000) (%3-1-4-3

NCV = 0.0555*C + -0.0281*V + -0.3469*W + -0.1930*A + 0.7601*S + 29.1109
(0.000) (0.006) (0.000) (0.000)  (0.000)  (0.000)

n= 698, R’= 0.9223, AIC= 1052.013, F¥I—Ea#est (x£3-1-4-4

CEF-N = 0.0273*C + -0.0076*V + 0.1203*W + 0.0224*A + -0.2711*S + 22.9118
(0.000) (0.158)x (0.000) (0.012)  (0.001) (0.000)

n= 698, R’= 0.6876, Adj-R’= 0.6853, AIC= 668.6036 (x£3-1-4-5

CEF-N = -0.4712*NCV + 0.0535*C + -0.0209*V + -0.0432*W + -0.0685*A

(0.000) (0.000) (0.000) (0.008) (0.000)
+ 0.0870*S + 36.6283  n= 698, R’= 0.8077, Adj-R*= 0.8060, AIC= 331.815
(0.175)x  (0.000) (%3-1-4-6

NCV = 1.0667*GCV + -2.9884  n= 698, R’= 0.9960, Adj-R2= 0.9960, AIC=-1024.158
(0.000) (0.000) (%3-1-4-7

CEF-N = 1.2584*CEF-G - 5.0498 n= 698, R’= 0.8668, AIC= 65.56, A~tJ— &Rt

(0.000) (0.000) (%3-1-4-8
GCV B (Bh)EH=2 MJ/kg NCV  EB(Ri)R#=2 Ml/kg
CEF-G RE:RVFHFZE(F(BI)) gC/M) CEF-N RZ=HFHFZEI(B(KAI)) gC/M]
C BERXRZRD (FREBE) wt% \Y BRS (BZREXE) wt%
W £IKD (BziRE#)  wt% A R 5 (BZIRE#) wt%
S MmED (BziRE#) wt%

BBRE,; E3-1-4-1. ~ 3-1-4-4. WA —MRIRFERE-KEHLAHRMAER SR

-12 -
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3-1-5. @A ELER
(1) BESE -aalheg
At ARDBELOERNSEBRDARIMDHEN - WIEHEZRTE.
BESZE DN, MA—ARKOMRE T HEET N2 AL SHEEHE.
n3-1-4-1, -2, -4, -5 [C FERAKRMADEMN - MEEZAAN -BE,
B AT KORPERDFRRCETD ISNERXENS.
HXHEETHED 5% EHXMEZ H#EET.

(2) B3 AT - IEE R U SRAMERTE

— AR (CHRIEER & (MRS 40 B, SMKEIREETOERDN 10%RBEDE
DENDSZENS., TELDESDRRNQEBRDAADHEN - MHEBZRET D
wt% RIER (EE) WA —MKTFI(3-1-4. BR)

BhapEs 80.00 51.50

B 7.50 36.00

2K 13.71 13.71

R 5 10.55 10.55

WED 0.45 0.45

RIE) DDA - VIMEIE (FE R B, £2KD (FERKTD - FEKDIDEST
(3) BEEHRER

W(E)FE#E GCV (BEEY) RFRHELARER CEF-G

GCV MJ/kg 95% fEFE X GCV MJ/kg CEF-GgC/M]  95% =X
27.80 29.05/ 26.55 27.80 25.92 26.76 / 25.09

BEM)FERE (S51E) NCV (BEED) RFHEHRER (&%1E) CEF-N

NCV MJ/kg 95% S8 X NCV MJ/kg CEF-N gC/M]  95% 23X
26.89 28.09 / 25.68 26.89 26.80 29.41/24.52

(4) IMITREE L DILE - 1RELE
(B)FEME GCV (BHEA) R EBEHRER CEF-G gC/MJ

RiITE HETEME BEE SEHRXME RITME HMEEME EEE IS%EHEXE
26.90 27.80 +0.034 XA 25.46 25.92 +0.018 XEA
B(fEAfZ)FEEE NCV Ml/kg RE=PELARER CEF-N gC/M)

IPCC  #EBEFEME 1EEE 95%EFMXME IPCC MBEEME 1BREE 9SWERXME

26.68 26.89 +0.008 IPCCIXfH AN 26.80 26.80 +0.000 IPCCXfH ™
EEEXE A FEEMEXE A

(5) il - 55w
- AR OWME T AT N S ARREEFE R - IEIEN S DHETETEHDED
D, $F(C IPCC 2006FETHA RS A U EL RS RRFHFEREEEZFEFE—
HIBRERFRERMNEONTZED., HLRBREEEICEHRINETHD.

*17 BBLEE (. BERED EERDDOLETH D, BERKOERE. JIS-MI002(REFTEEE) BEXBI. K2. B,
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3-1-6. EE—MK (S&1E)
(1) B -BERZE 3-14. MA—MKRICAL., EXSBEESDOHRNIICLD)
(2) R T - ER U E A EME

BBA)RES RFRD KIRD WmMED EXRD

GCV MJ/kg(¥zix) (oK) (oK) (F]EK) (F]EK)
BRI 12 12 12 12 12
PN E] 27.10 67.90 5.67 0.25 1.06
U E] 26.39 66.30 5.29 0.23 0.99
B 26.79 67.12 5.55 0.24 1.02
2 RE 0.224 0.613 0.11 0.01 0.02

BERZD ERD KD 2K MEKD
(R2iR) (%zpk)  (¥eix) (R2iR) (82iR)

Brhal R 12 12 12 12 12
RAE 40.60 47.40 15.10 13.20 7.60
&/ME 37.90 45.60 12.90 10.60 5.30
B 39.08 46.78 14.15 11.90 6.39
RERE 0.826 0.567 0.722 0.916 0.777

FE) RASQLKREE, RHDN-MREECESESALL, £2KDEFEEKD - FEBEKDDES
(3) BEEMRHR

W(E)FE#E GCV (BEEY) RFRHEHRE CEF-G

GCV MJ/kg 95% fE%E X GCV MJ/kg CEF-GgC/M]  95% =X
25.28 25.48 / 25.09 25.28 23.74 23.80/ 23.68

B(EM)FERE (S51E) NCV (BEED) RFHELRER (E%1E) CEF-N

NCV MJ/kg 95% =8 X NCV MJ/kg CEF-N gC/M]  95% =38 X
23.90 24.09/ 23.71 23.90 25.12 25.19 / 25.05

(4) IMITREEEDILE - 1RELE
(B)FEME GCV (BHEA) R EwBEHRER CEF-G gC/MJ

RiTE HEEME BEE SERXME RTME MEEME BEE IS5%EMXMH
22.50 25.28 +0.124 X4+ 24.90 23.74 -0.047 X4t

B(fEAz)FEEE NCV Ml/kg RERBFHRER CEF-N gC/M]
IPCC  #ETME 1EEE 95%EFMXME IPCC BEEME EBREE 9S5%EHRXH

25.82 23.90 -0.075IPCCIXfE A 25.80 25.12 -0.026 IPCCIXF W
EEEXE 5 FEEMEXRE %

(5) il - 55w
- EE—MRKORITREMBE SRR KRILNDHE U TULZ 20005 E LI OEET
HOBRICRZIATRERNWEEZEZASNDCH, FILRBRBEEBCERINETHD.
-EE-HRE BRTEBRA-—MRICEHEHDIHEEEN 0.7%Z2EHHDCBET .
MBS 12U ESNTLWRNES. BEEADOBITIEHATH D,
- EARDOEAMNS, RITOSEECHITINMAEEERX - BRIBEERXRDOX D ZFE
IETBDTENBEEHTH D,
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3-1-7. ik -8R (BE1E)
(1) BEZSE -aalheg
At XEGAE(CK DX - Bk DRI D HENK - WIEHEZRTE
BESZE DN, WA xR OMRE TN BT H#EEHE,
13-1-4-1, -2, -4, -5 (CFEARKND BN -WIHEZAAN -EE.
B TS R DOFAZRHDFRCE TD S5 ERXENS.
HXHEETHED 95%EHXME Z H#EET.
(2) B3 DA - IEE R U SRAMERTE

SMET MUTINERRICET DD HERM - MIEES 1S, FTEEDOESDER-
BIRDRERN DN - MIEHEZIRET D

wt% R -1BIR (%) A —fiwic - HIEK(3-1-4.,-5 BR)
Bl E ik 5= 38.00 51.50 80.00
BRD 50.00 36.00 7.50
2K 54.00 13.71 13.71
5y 1.70 10.55 10.55
FED 0.30 0.45 0.45

FE) D DT -MIEERERELE, £KD FEBKD - HEKDDEE
(3) BEEMRER

(B i)FEME GCV (BEY) REFBEHARER CEF-G

GCV MJ/kg 95% fEFE X GCV MJ/kg CEF-GgC/M]  95% =X
13.05 14.32 /11.78 13.05 26.82 27.67 / 25.97

BEM)FEHE (S51E) NCV (BEED) RFHEHRER (E%1E) CEF-N

NCV MJ/kg 95% =58 X /i NCV MJ/kg CEF-N gC/MJ  95%1{E %8 X
10.98 12.20/ 9.76 10.98 30.02 32.65/27.72

(4) BITIREE & DL - 1REE
() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)

RiITE HETEME BEE SWEHRKXME RTME HMEFME EEE IS%EHEXE
17.20 13.75 -0.241 [XfE4% 24.71 26.82 +0.085 X4t
B(fEAfZ)FEEE NCV Ml/kg RERBFHRER CEF-N gC/MJ

IPCC BT BEE 95%EHMXME IPCC MEEE 1BEER 95%EHEKXE

11.93 10.98 -0.080 IPCCIXf( A 27.60 30.02 +0.088 IPCCIXfH ™
FETEEXE A EEEXRE 4

(5) il - 55w

- BITEREEGBRICERNTHEASNTOWRWEEBKR([ER])CEIDIEDNDTH
D, FLRFHFHFERSEA—ARROBBEZRHEBEBRLUIZEDTHDTH. L)
INEHZETRVWHEENKRTH D,

- —RRER DR T ST I ERREMEFERFEEN S OHEFHETEH D ED
D, $5(C IPCC 2006F TN RSAMEELHEE LU TRIRBRMESNE
B, FLRBREEECEHRIRNETHD.

-IBEEDRAINVE [BRINSHX -BRICEEIRETH D,

*18 MMEHELCDL\TIE A. Chaffee (2005), BEXHt 11. #8RBH D0\,
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3-2. Ak HEm

3-2-1. 0—OX
(1) BET32 - a4 i 2
AR () BARERENERR, RAEDIRH.
BERZE DI, () BAREKEERDOH N (CKDREFERATE.

KAGE B(BA)RRAEBCER F2R) FREKPT(CHIFDRA, JIS M8814
BADIBE(RESHL) SREKFTCSIFDER, JIS M8813

HIELE  (ZE7130L)
(2) B3 AT - IEE R U SRAMERTE

(B FERE REZHLI
GCV MJ/kg (¥z2ik) MI/kg CRER)  (§2iR)
Brhal R 12 12 12
RAE 29.42 29.40 0.890
&/IME 28.72 28.72 0.870
B 29.18 29.18 0.882
RERE 0.195 0.193 0.008
(3) BEEMRER
W(Ei)FE#E GCV (BEEY) RFRHELARER CEF-G
GCV MJ/kg 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95%{E%EX
29.18 29.30/ 29.06 29.18 30.22 30.45/ 29.99
B(E)FEH#E (BE1E) NCV (BEED) RFHELARER (Z%1E) CEF-N
NCV MJ/kg 95% S8 X NCV MJ/kg CEF-N gC/M]  95%{E3E X
28.81 28.95/28.67 28.81 30.60 30.76 / 30.45
(4) BITREE & DL - 1REE
(B)FEME GCV (BHEA) R EwBEHRER CEF-G gC/M)
WITE #HMETEME 1BEE S%EHEXE RTE HEEME BEE 9IS5%EHKXME
29.40 29.18 -0.007 [Xmi%h 29.38 30.22 +0.028 X4t
B(EfZ)FEFE NCV Ml/kg RERPEEARER CEF-N gC/MJ

IPCC #ETME 1EEE 95%EFMXME IPCC MEEME 1BEE ISWERXM

28.20 28.81 +0.008 IPCCXfEH AW 29.50 30.60 +0.037 IPCCXfH A
WEEMEXRE 4 FEEMEXE 5%

(5) ¥4l - ¥5 5w
- BITREEEHCREEED 5% EHEXEIERD> TLNDIH, HEREEMER
IECERETERRBMBED THRNC L, HIEREEBOREBRENITN
BIRITE LN 3%REDERMTHDZERENDS. BRRE - RRFEFRE L
EHERBEEMBICEHRFINETH D,
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3-2-2. A—ORXFHR
(1) BET32 - it 2
sRHE B (1) B AEKHER, RAMEDIRM.
BERZE DI, () BAREKEEER DTN (C K DMK IMNEFTE,
KRTTE RODE BERIEKFT(CH T DSEA, JIS M88124EHL
HIEALIE  (B2=720L)
(2) B3 DA - IEE R U SRAMERTE
K FJm AP —BbRE IFL> ZERE I45> JOEL> JO/>

(mol %)

B 24 24 24 24 24 24 24 24
RAE 5780 29.70 7.60 290 2.60 250 0.17 0.04
=/IME 5470 2452 6.10 0.00 160 0.70 0.00 0.00
B 1S 56.04 26.92 6.76 193 2.24 1.23 0.10 0.02
ReERE 0.863 1.759 0.52 1.15 030 0.71 0.06 0.02

E) MEERENEENRTH S,
(3) BEEMER

(B FEME GCV (BEEH) RERPELREL CEF-G

GCV MJ/m’SATP _ 95%{=#XM  GCV MI/kg  CEF-GgC/M]  95%(=RX
19.12 19.44 / 18.80 44.39 10.93 11.01/10.85

B(R)RRME (S51E) NCV (BEEY) REEFFHFRER (BE1E) CEF-N

NCV MJ/m’SATP _ 95%{S#EXRI  NCV MJ/kg  CEF-N gC/M]  95%(E#EX S
15.21 15.48 / 14.93 35.30 13.74 13.83/ 13.66

(4) RITREEEOLER-REE (FF: RITRERREE(ISATPHIERE)
W(BA)FEME GCV (BRE) R FHELRER CEF-G gC/M)

WITE HMETEME 1BEE S%EHEXE RTE HEEME BEE 9IS5%EHKXME
19.33 19.12 -0.011 XA 10.99 10.93 -0.006 XA
19.01 19.12 +0.006 XA (Q012FEXERHE)

B(EfZ)FEFE NCV Ml/kg R RE CEF-N gC/M)

IPCC #ETME 1EEE 95%EFMXME IPCC MEEME 1BEE ISWERXM

38.66 35.30 -0.087 IPCCIXFf MW 12.09 13.74 +0.136 IPCCIXRE W
EEEXE 5 FEEMEXRE S

FE) IPCC2006F T HA RSA>DOA— I XFHADEERME FHETETH D LE(TER.
(5) 54 - & 5w

- B EEIFRERFIREE(SATP)ICHIE ULRITREEBE LR LU THREZS
THO. MLERBEEEICEHRIRETHD.

- IPCC2006FETHA RS A MEEDLEETI(E. RBRENNS <IXDRZREHLFK
HBHKRELZD>TVBH, IPCC20065F T RS+ > fE(E 20055 LHD SRR
HBECKDO—TRFHRDZHEHINS OHEHETH DEFHEXR (FHETETH
BDTE BERENRLGOTVNDEZEISNDCERENRBDORER LIRS
nd.
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3-2-3. ®IF AR
(1) BET32 - it 2
sRHE B (1) B AEKHER, RAMEDIRM.
BERZE DI, () BAREKEEER DTN (C K DMK IMNEFTE,
KRTTE RODE BERIEKFT(CH T DSEA, JIS M88124EHL
HIENIE  "EERER(CO) D (FRRBFHFRBDEEN SR TAIRRRZE ")),
(2) B3 A - IEE R U SRAMERL E
2 R —MERE _BLRE K =
(BE4t)

(mol %)
B 30 30 30 30
RAE 51.50 25.95 24.20 5.15
=/IME 46.70 21.58 20.10 3.85
B 1S 48.98 23.86 22.68 4.49
ReERE 1.428 1.239 1.007 0.31
(3) BERER
W(EA)FEE GCV (BEEY) IRERBEHREL CEF-G
GCV MJ/m’SATP  95% 148X GCV MJ/kg CEF-G gC/M]  95%{E3EX[E
3.284 3.34/ 3.23 2.64 35.65 35.85/ 35.46
B(ERM)REE (B&1E) NCV (BEEY) RERVEL R (B&1E) CEF-N
NCV MJ/m’SATP  95%{S$EX R NCV MJ/kg CEF-N gC/M]  95% =3 XE
3.13 2.56/ 2.47 2.52 37.35 37.50/ 37.20
(4) IRITEREMBE DO -REE (FRF: IRITEERAS(E(ISATPHIIEFIE)
W(BM)RME GCV (BHBEAL) RERBEHRE CEF-G gC/M)

WITE HEEME BEER S%EHXRE RITE HEEME ERE 95%EMXME
3.12 3.28 +0.051 [X[@E4 26.13 35.65 +0.364 X4t
B(EfZ)FEHE NCV Ml/kg RERBEHRE CEF-N gC/M]

EE('05) #ETEE IEAME 9S5%EHMXME MEE('0S) HMETEME 1EREER 95%(EFHX[HE

2.47 2.52 +0.018 (IPCCIX[tif#) 37.40 37.35 -0.001 (IPCCX[&#&)
FEEMEXRE 4 FEEEXRE A

FiE) IPCC 20065FETH A RS MBEICHA X THEE(2005) EEXE7 DEIRRFEICKLD
HEELLERT D, HXXBA(FKHEE(2005)) ([CEFRFHRXDEBXBDIBIRR L.

(5) 5V - ¥5 5w

- BITBREEOSSRAEBEENRAERTRAEN S OHFT. REFHFEHRES
FOIRILF—INZNSEDFAELLZEDTHD., WINEHFHETHSD.

- FERBEEEEFHFBCZELTSDEAEXEMRVWC L&, BITREEEDER
FEREBDELRIBEDITENS. RRBAHCLRETEECERINETTHD.

- —A. BFAXOREZEFEFECDOVNTIE, RRCBIHBRSIITRILF—HEER
DEICEK DR RMEPPFIERELRESFHRIHERBPIORRFLFTEZED
BRETHD,

*19 TaIRREREIREFAR B HARICEEND ZBILRRZRINU TREBHFHFRBZEET D FETH D
SR E LR WETEEZ R ERE] 0, IPCC20065FETH -1 RS 1 B TR FEIDALNSN TS,
INSOBEELEBFARCE TS [TRILFSHESRDE] OERICDVTE MR, 288BHDIL.
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3-2-4. WIFH R, BRIFHR(SE1E)
(1) BET32 - it 2
sRHE B (1) B AEKHER, RAMEDIRM.
BERZE DI, () BAREKEEER DTN (C K DMK IMNEFTE,
KRTTE RODE BERIEKFT(CH T DSEA, JIS M88124EHL
WIENE ZE/ERER(CO)D (FRRALFREBMOBEEN SHRIMTEIRKRFTE]D).
(2) B3 A - IEE R U SRAMERL E
—B8bikZE “EbIRR E R K &
(BE4t)

(mol %)
B 30 30 30 30
RAE 69.38 20.49 25.63 2.50
=/IME 58.94 12.00 11.00 0.09
B 1S 64.92 15.87 18.10 1.12
ReERE 3.162 2.615 4.085 0.80
(3) BERER
W(EA)FEE GCV (BEEY) IRERBEHREL CEF-G
GCV MJ/m’SATP  95% 148X GCV MJ/kg CEF-G gC/M]  95%{E3EX[E
7.640 7.78/ 7.50 6.18 41.72 41.92 / 41.52
B(ERM)REE (B&1E) NCV (BEEY) RERVEL R (B&1E) CEF-N
NCV MJ/m’SATP  95%{S$EX R NCV MJ/kg CEF-N gC/M]  95% =3 XE
7.603 7.74 /) 7.47 6.15 41.92 42.06 / 41.77
(4) IRITEREMBE DO -REE (FRF: IRITEERAS(E(ISATPHIIEFIE)
W(BM)RME GCV (BHBEAL) RERBEHRE CEF-G gC/M)
WiTE HEEME EHER S%EFXME RITE HEEME IBEHER IS5%EHEXME
7.70 7.64 -0.008 XA 38.44 41.72 +0.085 X fE4h
B (KAL) FEE NCV Ml/kg RZF|EHELRER CEF-N gC/M]

EE('05) #ETEE IEAME 9S5%EHMXME MEE('0S) HMETEME 1EREER 95%(EFHX[HE

7.06 6.15 -0.129 (IPCCIX[ti#) 40.70 41.92 +0.030 (IPCCIX &)
FEEMEXRE 4 WEEMEXRE 4

FiE) IPCC 20065FETH A RS MBEICHA X THEE(2005) EEXE7 DEIRRFEICKLD
HEELLERT D, HXXBA(FHEE(2005)) (C(FERIFHRDEBXBDIBIRR L.

(5) &% - ¥55m

- RITEREBEODESHRMAE (L 1998FEDHARKMER (CKDEBRME. RRBEEL
12E0(% IPCC 20065 ETHA RS A MEDRIRRFBEICLDBEMBTHD.
WINEELCEHTRUVLIAIERENKRTH D,

- FIERBEEMEEIFRBCESHEE TCODERERENMBOH TR ENDS., BRAZEE
FIEREEMEIC., REVFEGHBMERCSIHEEAIRRFREICEDWEHER
BEMBICEHINETTHD Y,

- IR FEMNTIIBELRFHRICDVWTAKIEEDIEERAS - RRBEHFRIZER
L. &ZMEEULCEHBZHKRITDIENZHEEEZISND,

*20 EIFHRICHFDEIRRREIOBERCDNTIE, fliiwe. ZERBH DL
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3-2-5. =LY —)L (BE(H)
(1) BESE - T
EAHE RH=E - RITEREE RBREEXELHSF HEYENETRTEIREE)
RERBEHRER - IRITIZE(E (IPCC2006FEWETH1 RS REE)
BEARZE DAV, RITEEEZREE.
(2) DDA -IHEEARUOERABEME (ZHR2L)
) BEMRR (HHR2L)
(4) IRITIEEBE E DR -IRIE (BRHRL)
(5) 5¥Ah - f&5 3
- BITREBEOES DB (EA)RRZE(E 37.3 MI/Kkg, CNICHIET DRZRFFH A
(% 20.9 gC/MI ZRWLS,
- BENBNIFE IPCC2006FEWETH A RS> [CHV, BUEA)RAE(E 28.0
MI/kg, CNICH ST DiRFRPFEHFZRENE 22.0 gC/M) ZRAAWLD.,

3-2-6. REx (&&18B)
(1) BEZSE -aalheg
LB RRE - MITREE (2000F E T MAFTH S Dk HfiE )
RERPELARER - MABREROKRRIFLFRE (3-1-6. B1)
BENSZE DAV, RRECDOSHRITEREEMEZRERE. RKRFLFREIEAEER
DEIE(CEFH.

(2) DDA -HEERURAMEME (ZH7130)

(3) BERR

W(EA)FEEE 23.90 MI/kg, Rk R=BFLFRE(F2(SA4)) 25.92 gC/MJ
(4) MITEEBEOLEER -RFE (272 0L)
(5) i - ¥ im

- BEREEERREOARZMRIRICU. BARKRYCDLEDENH - ERZEIZ Z 0
UCEERELIZEDTH D,

- RITEEEOHR(EA)REE(E 2000FE T FIN 5 DfkfEfE (5,700kcal/kg,
L) TH D, B|EXCH 15%DIRDREDR N ZEATTMEDFEHE(CIE
HIDMEELRDODTULD,

- SIRBETICHENWTIE., IRITEEEDES DB (BA)FEEE(E 23.9 MI/kg, <N
(X DR RHEHAE M A BIER DOEUE™ 25.9 gC/M) ZRHWL D,

- BENDN(EEABIEROBEOR(BA)RAE - BURA)RAZEL (CRWVWE (UK
fI)FEREZ 23.1 MI/kg, CNICHIET DRFHEL BRI (TEAEERDIE 26.8
gC/M] ZzRUL\ S,

*21 RITEREECHSNT, BIRCDODVWTRI-—IJAORFFEEHNMEBHZNTNSBH . CNEEEDBRBRRVCED
EDTHDI2%BATH D, BATEIET D ELEECHBRBAMITR HEVZHLETFZUN,

-20 -



14/11/02TRIILF —RRIEEREE - R BHELAREET / 2014 OCT / Kazunari Kainou (C)

3-2-7. COM-CWM (B Z1#)
(1) BERE A
AR EHE - COM-CWMEBIRITIREE (2005FEHET M S DHk#kfE)
BRI -
COM- #A—f%xX - -CEHMODRAEE DL THE SN DI RRIFLFREE
CWM- A — ik DR BRHFHZRE (3-1-4. BER)
BEAZE PN, RRASECOSIRITEEBEZRE. REVDFRIEA —MRK
-CEMMNSDTEEICEH.
(2) BB -MEERUOENMBEME ZHRL)
(3) BERR
COM #(BhL)FEE 36.20 MI/kg, K FRBEH BRI (H1)) 21.88 gC/M]
CWM ¥ (BN FEE=E 20.90 MI/Kkg, ik ZFRBEHZRE(#(FAL)) 24.42 gC/M]
(4) IRITREMBE DR -RIE (=72 0L)
(5) 4 - ¥ im
- COM (Coal Qil Mixture) (FfAk -EHDESY). CWM (Coal Water Mixture) (& H
REKDEEMTHD., WINEREB-RASHRNELTERAENDS,
- RITHREBOR (B EAZE(E 2000FERTURINSDMRFIMETH D, BEXE
EEOREMFRCHOWVWTERICHEASNTULEHOEBETH D,
- BEFECHBWNT COM-CWMESERNTOFBAERBE(FRVZH. IRITEEBEORE
EXMEERAL. REIEFEBICOVTEHA K CEHORME - REIEH
B ZRWTCEHEICKDEHRIT D,
- BAEABICE. COMICDWTIEFRAENSESLE T A —#K 40.1% - CEH
59.9% DREEMERREDTH. REEFARZEXESLTMEFEY UL TCE
EFIT D, CWMICDWTIZEA—ARR EKDBEEY) EHTE URERBERZE @A
— SR DEIBE(CEFH T D,
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4. FHR(2) Fih-BihEm

4-1. FBRUONGL-I>F>t2—hk

4-1-1. FBAEBEREH
(1) BEAE - HAplpes
AnteE HEREORERRMHEERRHICE DS, REFEXEAEREIRILF—
T RIESAMEKIRIBEBSORTABTICKDENA,
BEAHE M, BEEEAERIRILT T REAMKRIESORERAE
(CLDEREFEHITLE,
ERHE BEM)FRR=E FEHK(CKBAITE, JIS K2279(3E38)
B R - Y EE (B FRE D IR - KD)
FXHICKBEITE, JIS K2249,41,72,75
(k%R ,7KED)
EFEICKBEIE, ASTM-D5291

HIEIE B (SA)FERECDOVWTIFHRED#IE(ETAME-0.586*S*D) = EH .
(2) B3 AT - IEE R U SRAMERTE
wWEMREHRE B E RED K 2 K 5 KED KED

GCV MJ/IFEIEE) D Swt%  Awt% Wwt%  Cwt% Hwt%
B R 163 163 163 163 163 163 163
mAME 40.31 0.940 3.78 0.07 0.70 87.00 14.70
&/IME 36.16 0.780 0.02 0.00 0.00 83.00 11.10
== US| 38.28 0.853 1.57 0.01 0.03 85.34 13.04
BERE 0.749 0.028 0.90 0.01 0.08 0.789 0.712
(3) EERR
w(SA)FE#E GCV (BEED) RERPELRE CEF-G
GCV MJ/I 5% EFEXE GCV MJ/kg CEF-G gC/M]  95%1S§A[X [
38.28 38.40/ 38.17 44,92 19.00 19.04 / 18.96
B(RA)FR#=E (SE1E) NCV (BEEY) IREBEHGRE (2%&1E) CEF-N
NCV MJ/I 95% =38 X i NCV MJ/kg CEF-N gC/M]  95%{E$E X [
36.04 36.16 / 35.92 42.30 20.18 20.22 / 20.14
(4) MITEEE & OLEER - 1REE
W(EM)R#M=E GCV (BBEAL) RERBEHFRE CEF-G gC/M)

RiTE HETEME BRE SEHEXME RITE HEEME BRE 9IS5%ERXAE
38.20 38.28 +0.002 XA 18.66 19.00 +0.018 X4+
38.12 38.28 +0.004 X4 (Q012FEXERHE)

B(fEAfZ)FEEE NCV Ml/kg RERPELARER CEF-N gC/M)

IPCC  #BEFEE BEE 95%EHMXME IPCC MEEE 1BEE 95%EHEKXMHE

42.35 42.30 -0.001 IPCCIXf W 20.00 20.18 +0.009 IPCCIXfEH A
FETEEXE A EEEXRE 4

(5) 5V - ¥5 5w
- RITEERBASIHCREEMED IS5 EBXBI LD TVDIN, FHIERE
EEORENES < EEXEENMRNC L. B(BA)RAE - KRIFLFRHEEH
ITREBEL2%EEDHEBEANICH D . $5(C IPCC 2006FMETHA RS A 21E
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EBENFE—HUMBERIC S5%EHEXBALLRDTND T EREZHRENIC
ERULEHEE. FIRBEEEREEZERBEZRLTHED. HIREEEC
EHINRESEEXISND,

- FHOMRKEZOREBEOEREZRIRU TITEMNS CEHMRICHET D186 TLEE
HCHMmLTED, BROLSCHEBE U TE-DRFHFEFRBZRANDIDT
(F7a < RIEOHE AR E AV ZmER - #8R5I Dk = Rz #ET
LTINZ&ESI3HECBITL. BEEORMARBORE - #MDEEZ R IR
U BERRRINZ DI HECBITINETEEZISND,

(6) fifd SEMHESFROERDTFER(( )R pfE, ABENGL-O>F>— FED)

- W ELCUHESTROERDTOBR. B(EAL) BE(RMA)FERE ECRRELME
STRANERINE. FICHR(BA)RAEBOHETICDVWTEIRITD JIS-K2279K
DERERHEIR(R4-1-1-1)DFENER NI,

- REFEHFFHFARBRCOWTEHR(BA) BE(RA) L EERERHTAMNER =N
WEA)DHMNEURM) LD U THEENSVWC ENEHEEIND.

GCV-V = -23.0196*D? + 73.7305*D + -0.2740*S + -7.4694*A + -0.2384*W -7.3339
(0.010) (0.000) (0.000) (0.175) (0.248)x  (0.190)x

n=184, R’= 0.9815, Adj-R*= 0.9810, AIC= -107.8968 (x£4-1-1-1

(B%)JIS-K2279# 5t ; GCV-V=[(51.916-8.792*D*)*(1-0.01*(A+W+S))+0.09420S)*D
n=184, R’= 0.9794

D = 0.0257*GCV-V + 0.0095*S + 0.3732*A + 0.0096*W + -0.1492

(0.000) (0.000) (0.000) (0.080)x (0.000)
n=184, R’= 0.9877, Adj-R’= 0.9875, AIC= -1442.303 (x£4-1-1-2
GCV-W = -7.1261*D? + -0.3223*S + -8.4194*A + -0.2690*W + 50.6860
(0.000) (0.000) (0.000) (0.146)x (0.000)
n=184, R’= 0.9229, AIC= -42.24358, Rig—4 Bttt (%4-1-1-3

CEF-G = 3.9931*D? + 4.1492*A + 16.0591
(0.000) (0.006) (0.000)

n=184, R’= 0.7863, Adj-R*= 0.7840, AIC= -150.0491 (4-1-1-4
CEF-G = -0.4490*GCV-V + 35.4841*D + -7.3198*D? + -0.1627*S + 11.5173
(0.000) (0.000) (0.141)x (0.000) (0.000)
n=184, R’= 0.8433, Adj-R’°= 0.8398, AIC= -203.0771 (x£4-1-1-5
CEF-G = -0.5303*GCV-W + -0.1758*S + 43.0913
(0.000) (0.000) (0.000)
n=184, R’= 0.8289, Adj-R’= 0.8270, AIC= -190.9302 (x£4-1-1-6

NCV-V = 64.3577*D"° + -0.2611*S + -9.6032*A + -22.8929

(0.000) (0.000)  (0.000) (0.000)
n=184, R’= 0.9734, Adj-R’= 0.9729, AIC= -46.89336 (x%4-1-1-7
NCV-V = 0.9921 * GCV-V + -1.9358
(0.000) (0.000)
n=184, R’= 0.9949, AIC= -355.1951, Rig—45 Bitst (x%4-1-1-8
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BIBEEK; B4-1-1-1. ~ 4-1-1-8. [ -NGLO>F > tZ— hERE-

NCV-W = -5.7267*D’ + -0.2887*S + -8.7096*A + 46.9791
(0.000) (0.000) (0.001)  (0.000)

n=184, R’= 0.8845, Adj-R’= 0.8825, AIC= 18.38078 (x%4-1-1-9
NCV-W = 0.8577 * GCV-W + 3.7570
(0.000) (0.000)
n=184, R’= 0.9758, Adj-R’°= 0.9757, AIC= -273.616 (x%4-1-1-10
CEF-N = 12.2144*D°° + -0.0388*S + 4.6716*A + 0.0919*W + 8.9272
(0.000) (0.043) (0.002)  (0.585)x (0.000)
n=184, R’= 0.7985, Adj-R’= 0.7940, AIC= -182.9881 (x£4-1-1-11
CEF-N = -0.2762*NCV-V + 30.0430*D°° + 2.3748*A + -0.1125*S + 2.5568
(0.000) (0.000) (0.072)x (0.000) (0.048)
n=184, R’= 0.8304, Adj-R’= 0.8266, AIC= -213.0261 (x%4-1-1-12
CEF-N = -0.4480*NCV-W + 3.6919*A + -0.0923*S + 39.2264
(0.000) (0.016) (0.000) (0.000)
n=184, R’= 0.7652, Adj-R’= 0.7613, AIC= -155.1064 (x%4-1-1-13
GCV  #(BA)FE#:E -V M/ -W Ml/kg NCV  BE({&AI)FEE#E -1 M)/ -W Ml/kg
CEF-G RERBFBFRE(FR(FAL)) gC/MI CEF-N RZRBFHFEZ(E(IEAL)) gC/M]
= E -- A R 5 wt%
K 3 wt% S RED wt%

RERBEHARERMARRE SR

(%) M4-1-1-1. FhZE-B(ESA)FEREHEE, -7 ’f'&(.—]u)ﬁrﬂ ;EE}JFH:'I@HHEB@EJ]

4 = y " .
Correlatlon of GCV vs CEF(Gross) of Crude O|I
wEmE GOV - Bt SR A M (# (W HL)) CEF by GOV gC/MJ
50.00 B {KTE L MJ/I
: © TE Y MI/k{ 2050 ;
= % (3AHE Measured Data)
° A B(EEDFEBEN L DHEFHE
47.50 ES Estimated Data by GCV
&5 o ] . 20.00
-
45.00
19.50
4250
19.00
40.00 wa g B
18.50
37.50
35.00 18.00
32.50 17.50
0.70 075 0.80 0.85 0.90 0.95 1 42.00 43.00 44.00 45.00 46.00 47.00 48.00
# & Density ke/l BEG)FEHE GOV MJ/keg
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4-1-2.NGL-O>F>t— b

(1) HBHE-8FEAE (4-1-1. BRARGCALC. BREXRLEERIRILF—T &
RAEMKRIE/OEZRFEREICLD)

(2) DA - HEER USRAMERLE
WEA)RERE & E WED IR 5 K D RERD KED
GCV MI/IHBIER®) D Swt% Awt% Wwt%  Cwt% Hwt%

B 21 21 21 21 21 21 21
RAE 35.83 0.774 0.29 0.01 0.05 85.80 15.00
&/IME 34.16 0.737 0.01 0.00 0.00 83.00 13.90
B 34.93 0.749 0.21 0.00 0.00 85.13 14.50
RERE 0.400 0.008 0.08 0.00 0.01 0.630 0.319

(3) BEEMRER

(B FEME GCV (BEY) REBEHAREL CEF-G
GCV MJ/I 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95% =3B X
34.93 35.11/ 34.74 46.61 18.26 18.35/ 18.18
BRA)FEME (BE1E) NCV (BEED) RERPELRER (B35 18) CEF-N
NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
32.73 32.91/ 32.56 43.69 19.49 19.58 / 19.39
(4) BITREE & DL - 1REE
(B FEHME GCV (BRHEA) RFRHELRER CEF-G gC/M)
MITE HMETEME BEE S%EHEXE RITE HETEME EERE IS%ERKXE
35.30 34.93 -0.011 X% 18.40 18.26 -0.007 X4t
34.80 34.93 +0.004 XREIKN (Q012FEXEBEFEIE)
B(EfZ)FEFE NCV Ml/kg R RE CEF-N gC/M)
IPCC  #BEEE EEE 95%EHMXME IPCC MEEE 1BEE 95%EHEKXME
44.15 43.69 -0.011 IPCCXR W 17.20 19.49 +0.133 IPCCIXfE A
FEEMEXRE 4 WEEMEXRE 4

(5) &% - ¥5:m

- BITREBIHFIZREEMBED ISWEBEXEMNERD> TN, MEDEFI
DINTHDEHURBEREEZISNDEH. FEREEBEICEHINRNETTHD.

- IPCC 2006FhETHA RSA 2 EHBRULER. RAENFEFERETHRRIFL
ZREN +13% EXRS<KHEBELTVBIN, HRICBWTEHAETNTULABNGL-O
STt MRROEZAXRAS AHBEROEE D>t — hThHDIHMAR
RKOBBEIA>DFTOUT-MEBERZCE, BEREBABRRODTVWRZEICERAL
eieE CTH D EEREIND,
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4-1-3. RERRH (5&18)
(1) BESE -aalheg
At BHRERT CIIREBARMORAEATERN SDOHETE.
BERZE DN, RBRABRBEOHME IO N Z AU #EETE.
®4-1-1-2 (£ 2012 EDOFREREMOFHIRE(FBA)FEHE 39.30
MI/I ZRAUHTEEE (0.8766) 215, HXMEREE & LEFHIHR(E
AI)FEEN S TR OHSTNZ AW THET
-H(EERE FEY ®4-1-1-3,
- IREPFHRER (B (BAI)) HX4-1-1-6,
- E(RM)FEHE HIEY H®4-1-1-8, EEH M4-1-1-10,
- REPFHAR(E(EA)) ®4-1-1-13
[R5y - K -FRED (FBHRARBERC ERE.

B TP RO AZ R DFRCE T D S5%ERXENS.
SMETED 95%ERX M Z H#EET.

(2) DD -MEERUCRAMEMRE (ZE71320L)
(3) BEEHRER

W(Ei)FE#E GCV (BEEY) RFRHELARER CEF-G

GCV MJ/I 95 %= 8 X GCV MJ/kg CEF-GgC/M]  95%=8XME
39.30 -/ --- 44.69 19.14 21.44 / 16.85

BEM)FERE (S51E) NCV (BEED) RFHEHRER (E%1E) CEF-N

NCV MJ/I 5% EHXMHE NCV MJ/kg CEF-N gC/M]  95% =88 X
37.05 37.40/ 36.70 42.09 20.27 23.24/17.29

(4) MITREE L DILE - 1REE
(B)FEME GCV (BHEA) R EwBEHRER CEF-G gC/M)

RiITE HETEME BEE SEHRXME RTME HMEFME EEE IS%EHEXE
39.40 39.30 -0.003 X4  18.66 19.14 +0.026 XER

39.30 39.30 --- (A—1E) (Q012FEXEREINE)
B(RAL)FEHE NCV Ml/kg RERPELARER CEF-N gC/M)

IPCC  #EBEFEE BEE 95%EHMXME IPCC MEEE 1BEER 95%EHEKXE

42.35 42.09 -0.006 IPCCIXfE W 20.00 20.27 +0.013 IPCCIXfEH A
FETEEXE A EEEXE A

(5) il - 55w
- FRRARBOME I OHET N EFER(EA)RAEN SOHFHETEHZED
D, IPCC2006FHETHA RS A MEERBAE KRIFLFBREEEE-RITD
IRERERERNMEONTZED., HLREEBICERINETHD.
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4-1-4. BEBESY (5&1E)

(1) BEAE -HHes

AR RES - RITEREE (BEHRABEMTIC LD 2005FEXEAME)
IRF|HEHRE - IRITIZME{E (IPCC2006FEWETH T RS > REE)

BEAZE DAV, BITEEEZREE.

(2) BB PHT-MEBERUOENMBEME ZHRRL)

3) BEMER (BZHRRL)

(4) BITREMBEDLE -&RIE (BHRL)

(5) 4l - ¥ 5m

- BEEREAMICDVTIE., IPCC 2006FEMETHA RSA U ICHBIFBIEAENRNKRX
T SE Orimulsion(R) (CHH L. IRITRFRBEH/AREL( 19.96 gC/MI ) (FH % EE
NSDIRBMETH D,

- BEERNOBERBEEQRECSVWTRERICHAEAEINTULWERRANSG D, RIiT
(BA)FRAEDIREE( 22.44 MI/kg )& 2005FEHIFOEAETH D,
UL, BEARRIISBADOEENH A ?REEZITTEANT(IFMAEE
MNIRWVRR(CH DI, RIREEEBZRBE<S ZEET D,

- BURMD)RBAER UV INICHIST DRBFFHFEKCDOVWTIE. wENRABHNEE
IPCC 2006 ETH 1 R4 > @ Orimulsion DEXERIT 3,

*22 AFEORMEE ERZEERIC. EEEFBZINILSIALNII3L0DE. BERBICEZESEMBEMZRMU
PEREHEUTREZEBEIZIANMNERNZTN D, RARATLSBRERECLEEZEBELEITDIBERERMLTND,
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4-2. HiEm

4-2-1. L P G: Liquefied Petroleum Gas
MTON(BEME) #HTI> (BEE)
(1) BERE A
ApleE JO/N>-TJ5>2 0B GRRAE RERYFHFZR
BREIRILF—HTCLDTO/N - THOERNEIE=ERLE.
BEAZE DB, JONS-TJHEBEREEERIRILF—RETCIDIERE
E-WmAEOaFTEIRNHIGEREALEZ AU T D ARk INEF9E,

(] &, 10°%) 2008 2009 2010 2011 2012 E
EREE JO/> 2373 2382 2238 2102 2200 2259
J5> 2153 2341 1891 1959 2016 2072
wmAE JO/N> 9454 8455 9349 9561 10023 9368
J5> 3787 3235 3155 3298 3307 3356
Wtk  ZO/(> 0.666 0.660 0.697 0.689 0.697 0.682
J5> 0.334 0.340 0.303 0.311 0.303 0.318

HWHIENE n-T&5>-i-TJ5> O (n-1i-)(E 50:50 EARTE.
(2) DDA -HEERURAMEME (ZH7130)
(3) BEEMRHR

(S FEME GCV (BEEH) RERFFHFRER CEF-G

GCV MJ/kg 95%fE#8 X GCV MJ/kg  CEF-G gC/M] _ 95%{S#EX ]
50.06 50.07 /50.04  50.06 16.38 16.39/16.37

B(RA)FEE (551E) NCV (BEEY) REEFFHFARER (BE1E) CEF-N

NCV MJ/kg 95%{E#EXA  NCV MJ/kg  CEF-N gC/M]  95%(EHEX M
46.43 46.44 / 46.41 46.43 17.66 17.67/17.66

(4) RITREE S OLEE - 1REE
W(BA)FEME GCV (BRE) RFRHEHRER CEF-G gC/M)

WITE #HETEME 1BEE S%EHEXE RITE HETEE EERE 9S5%ERXE
50.80 50.06 -0.015 [Xf#4t+ 16.32 16.38 +0.004 X4+

B(EfZ)FEHE NCV Ml/kg R RE CEF-N gC/M)

IPCC #EBEFME 1EEE 95%EHMXME IPCC MEEE 1EEEK 95%EHKXE

47.31 46.43 -0.019 IPCCXfl N 17.37 17.66 +0.017 IPCCIXFEH A
EEEXE 5 FEEMEXE %

(5) ¥4l - ¥5 5w
- RITEREBEHEREEMED S5%NEHEXBMMELEO>TNDIN. RITERASD
IPCC2006F T H A RS A MERFLRBEEBERTO/IN> - TH > DEH
BE KRFLFRHENSEESNLZEDOTHD. ERDOKREDFEEREDESE
CRBDEDEEZEZISND, D THLELBEEECERINETTHD.
- 7O, TS > (n-1i-, 50:50)[CDNWT. EEEEUTCHEBEZHRIDE
EBIC. BERERNLOEOBFERRME KRIILFRBZEEINRNETH D,

W(E)FEHE GCV (BEEH) RFRPELAREL CEF-G
GCV M)/kg  95%{E#EXR] GCV MI/kg CEF-GgC/M] 95%{E%E X
#>7Oo/l> 50.35 --- 50.35 16.23 ---
wIJ5> 49.43 --- 49.43 16.72 ---
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4-2-2. VY>> -FITYH
TLETALABVIN(BEE) LF21S5-HYI(BEME) RELERB(BEE)

(1) EE AL SR e
(BYU>)
ARHE TLZTFAAVUS  LFa2S—AYVIORME REFFHEZRE.
BEREIXRILF—HRETICIBIEZHVY>OERNEESERLE.
BEALE N, TLZT7ALABYVIS  LFa2aS5S—HYUORME REHEH
'fyr‘yikkﬁfﬁc': BEREIXRILF—METICLDIZFHYVIOERNEEEI(C

K DIMEFIE,
(] &, 10°kD) 2008 2009 2010 2011 2012 ¥ 15
TJULET7ALHAYYU> a 8479 8779 8822 8059 7217 8271
LF15—HYU> b 48452 48571 49626 46509 46002 47832
(a/(a+b)) 0.149 0.153 0.151 0.148 0.136 0.147

(FLEZFLBYVU>-LF2S5—-HYUY)
AR HE SEEREOATEARRHERBAHICEDS, BREEEEAERIRILF—
T RIBAMIKIREBEREOEZTERABT(ICKIDEAE,
BFEAZE DN, BRBEEAERIRILF—T REAMKRIESORTHAR
(CKDBREFEFITEE.
HHFE HBEUL)RR= gEf'ﬁ’E(Ccﬁ%iﬂUﬁ, JIS K2279(5H)
B3 #ERR - WD B (B R EE 5 - 7K 5D)
B ICKBEITE, JIS K2249,41,75
(k%R ,7KED)
EFEICKBEIE, ASTM-D5291
HIEIE B(EMA)EBRZE(CDVWTI(EHE DM IE (5HAME-0.586*S*D) %= & FH
(F7Y, E&TEEY,/EI)
BEAZE DN, AVUSORBRE RRIEBFRENSOHET. 7‘7‘5’(&"[/473
AS—AVYU>, REBERBHETILZFLAHVY > OHEXR

(2) B3 347 - YD 1B X O S RME R =
(FLEZFLBYVUY)
WEM)RERE =2 E mED K 9 RRD KED
GCV MJ/I(#1E#&) D Swt%  Wwt% Cwt% Hwt%

B 67 67 67 67 67 67
RX{E 34.54 0.764 0.00 0.03 88.00 14.50
&/ME 32.27 0.732 0.00 0.01 84.70 11.90
B 33.75 0.748 0.00 0.01 86.90 12.94
BRERE 0.465 0.008 0.00 0.01 0.739 0.586

(LFa15-HVU)
WEA)ERE B E WED K D KERD KRD

GCV MJ/IFEIEE) D Swt%  Wwt% Cwt% Hwt%
B R 69 69 69 69 69 69
RAE 34.19 0.746 0.00 0.02 87.10 15.50
&/IME 32.35 0.711 0.00 0.00 83.70 12.80
=R iR S 33.31 0.724 0.00 0.01 85.72 14.10
BERE 0.352 0.008 0.00 0.00 0.680 0.523
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(3) BEEMRER

(HYU>)
W(E)FE#E GCV (BEEY) R REL CEF-G
GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-G gC/M]  95%1E3EX
33.37 33.46 / 33.29 45.88 18.72 18.78 / 18.67
B(Ef)FEH#E (B51E) NCV (BEED) RFHELARER (Z%1E) CEF-N
NCV MJ/I 95N EHEXME NCV MJ/kg CEF-N gC/M]  95% =X
31.33 31.42/31.16 43.07 19.94 19.99 / 19.90
(FLEV LAYV -REERR)
(B )FEME GCV (BEY) REBEHAREL CEF-G
GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-G gC/M]  95%1E3EX
33.75 33.84 / 33.65 45.12 19.26 19.34 / 19.19
B(E)FEH#E (BE1E) NCV (BEED) RFHELARER (Z%1E) CEF-N
NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
31.80 31.89/31.70 42.51 20.44 20.52 / 20.37
(LFa15-AVU>-F+TH)
(B ) FEME GCV (BEY) REBEHAREL CEF-G
GCV MJ/I 95 %= 8 X GCV MJ/kg CEF-G gC/M]  95% =X
33.31 33.39/ 33.23 46.01 18.63 18.68 / 18.58
BEM)FERE (S51E) NCV (BEED) RFHELARER (E%1E) CEF-N
NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
31.25 31.34/31.16 43.17 19.86 19.90 / 19.81
(4) BITREE & DL - 1REE
(HYU>)
() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)

MITE HMETEME 1BEE S%EHEXE RITE HETEME EERE IS%ERKXE

34.60 33.37 -0.035 [Xm @4 18.29 18.72 +0.024 X%
34.56 33.37 -0.034 X4 (Q012FEXERHNE)

B(RAL)FEE NCV Ml/kg RERPFEAER CEF-N gC/M)
IPCC  #EBEEME 1BmMEK O5%EFWMXME IPCC MEEE 1BREK OS5%EHEXE
44.32 43.07 -0.030 IPCCIXfH AN 19.15 19.94 +0.041 IPCCIXf& A
MBEEERXRE 5 MEEEXRE 5t
(F2Y)
(S FEME GCV (BB EA) RsRPELRER CEF-G gC/MJ

WITE #HETEME 1BEE S%EHEXE RITE HETEE EERE 9S5%ERXE

33.60 33.31 -0.009 X4t 18.17 18.63 +0.025 [X[ 4%
33.53 33.31 -0.007 X4 (Q012FEXERHNE)

B(EAfZ)FEHE NCV Ml/kg RERPEEARER CEF-N gC/MJ
IPCC BT HBEE 95%EHMXME IPCC MEEE 1BEE 95%EHEKXME

44.52 43.17 -0.030 IPCCIXf W 19.83 19.86 +0.004 IPCCIXFEH A
WEEMEXE 4 FEEMEXE A
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(FLEV LAYV (B%E1E, IPCC 2006FHETHA RS A > (CHIGEMEIR L))

(B FEHME GCV (BRHEA) R ZF=BEHRE CEF-G gC/M)
RiITE HETEME EEE S%EHEXME RITME HEEME BEE 9S5%ERXAE

35.10 33.75 -0.039 X4 18.29 19.26 +0.053  [Xf#4t+
(LF25-AYU> (%1, IPCC 2006FHETHA RS A > (CHIGEMEIRL))

(B)FEME GCV (BHEA) R EwBEHRER CEF-G gC/M)
WITE #HMETEME BEE S%EHEXE RITE HETEE EEE IS%ERKXE

34.50 33.31 -0.035 XR4t 18.29 18.63 +0.019 [XR4t
(5) 5Fiff - 45 5@
(BYU)

- BITHREBIFHIEREEMBED I5%EFEXEINERD TVDIN., FilEREEMBD
BEEBENERBCS<<EBEXMEIENEVNCE. BITRAE(E 20006ERART
DEEHABHIN S DH#EHETH DEAMETI(ERV EICEEICHAH DB ZRA
LTUFE>TWBRZE, BITREBRHFHGHROBEERILEBE(CEKONTUEDT
WBdZENS, FRICEDLKTILITLAVY LFI1S5—-AVU D DEEE
EERNEEECNEFEHUEHEREEBICERINETTH D,

- BRTHYYUDDRRAEICDWCIETILZTZLAAVY - LF2S5—-HYU>D
BREEZENEEE CMEFHUBEERELCVWDN., EERBEDMH LZK
BIEHORBHHFZRICOVWTCERAKRICBEEEEINETTH D,

(TLEFLAVI> - LFa15-HYIU> (BEE))

- JLET7LBYVI-LF1S—HYUDICDVWTOIRITIZERME (X 20004
ERRTOBRETASFNSDHETETEH DEAET (FR0 ECBECHAEDR
FARELUTLEO>TWVWD L, IRAEME T IRRIFFLEFEHNAFETLRVC E
NS, RAEEENCEDHEREEMBICEHURRIEHEHZHICHRE
INRETHD,

(FTY)

- FOUDREBRE - REHFEFRRCDOVTE. HROFBEUITBILF215—-HYU>
DOHEEZBERIDCENRETH D,

- MITIEEBEEIFCRBEEMBED I5%EBRXMEIERDTVDIN., FIcREEMEE
RITIEEMBEL2%EREEDEHFERN(CH D B DRR (FEERBOEEOHXETH
DEMRIND. RITRAEIENABRACIDIVHBORERFT T HDRE
ENSDHEETHD L. RITRBHFHOEERMEEE(CKDONTULE
DTCWVWBDZEND., FITERBEFEEICEHRINETTHD.

(REBERH (BE1E))

- BMEBEREICDONTE. AHER - AREESBPICHITDIIRILF— RKFRINE
BEFEIDLTHIVENMUVEERIRILF—-IETHD, &EEEUTCEEZ
FRINRETH D,

- WEERRORAE RRFBFRBCDOVWTE. BIROBUITZITLZTLHY
U>DHWEEBERIDCENRETH D,
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4-2-3. =1 v MARLH
STy MEAUTHRE) ESEE)-ZTv MEEBR(B VU > BN (SE1E)
(1) EESE AP
(v MERELR)
ARt Dowv MRRSARGTHRE) -y MRRBA(BH VU DB DORERE KR

HEE R EL
WEIRILF—HETICHITDEFIBI> Ty MARHEESEBAL.

BETSE ﬁi‘EIV Ty MRARCAUTRE) -y MRRCR(BO Y U DB DFER
REFHEFEHEEMBEE. BEIRILF—RETCLDEPMIBIEES

(Lgébuiiﬁ’ﬂﬁo
EEEPFT - RS XM Z TMEOHBEE R L, MEfzaY U8
®5ﬁ§t%mb‘ciﬁcﬁr
([, 10%I) 2008 2009 2010 2011 2012 T 19
EMIFIZ (M) a 4521 4304 4134 4059 4297 4263
HEPI(HY U B) b 747 837 923 999 1096 920
(a/(a+b)) 0.858 0.837 0.818 0.802 0.797 0.822

(v MRRSRGUTHE) -2y MRRUR(H YV LD > )
AniteE HEREORERRMHEERRHICE DS, REFEXEEREIRILF—
T RIEAMKIRIBEBOZFEREICKDEA,
KTMEL (L Jet-A-1, AV U BI(E IP-4 MRigmzatsl & LU TER.
BEHZE DN, BEEEEERIRILFT T RIBEAMKIREBEBSOERFTAR
(L&éﬂak‘FE*H/EUIE/f
EHAE BEM)ERRE gnf%(CA:ZD‘}ﬂUE, JIS K2279(5H)
Bk fELA% - VDI E (B AR E D)
FFEFLICKBHEITE, JIS K2249,41
(k%R ,7KED)
FFEEICKBHEIE, ASTM-D5291
HIEIE B(EMA)EBRZE(CDVWTIEHE DM IE (5HAME-0.586*S*D) % & FH
(2) B DHT -1 |$1E&U§é/ﬂ'“ v
(v bARURUTHE))

EM)FERE B E WED RED KED

GCV MY/IF#IE®E) D Swt% Cwt% Hwt%
B 23 23 23 23 23
RX{E 36.88 0.810 0.17 86.40 14.80
&/IME 36.15 0.786  0.00 85.20 13.50
B 36.54 0.794  0.02 85.88 14.06
BRERE 0.164 0.005 0.04 0.331 0.356

(v bREUR(BHYVY 2 B))

WEA)ERE B E WED RKED KIRD

GCV MY/IF#I1E®E) D Swt% Cwt% Hwt%
Brhal R 14 14 14 14 14
RAE 36.13 0.775 0.01 85.90 14.70
&/ME 35.09 0.753  0.00 84.90 14.00
B 35.43 0.761  0.00 85.47 14.33
RERE 0.289 0.007 0.00 0.284 0.230
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(3) BEEMRER
(v MRARER)

(B )FEME GCV (BEY) REBEHAREL CEF-G

GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-G gC/M]  95%1E3EX
36.34 36.43 / 36.25 46.13 18.60 18.65/ 18.55

B(E)FEH#E (BE1E) NCV (BEED) RFHELARER (Z%1E) CEF-N

NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
34.10 34.19 / 34.01 43.29 19.82 19.87/19.77

(v MRARURATHE))

(B ) FEME GCV (BEY) REBEHAREL CEF-G

GCV MJ/I 95 %= 8 X & GCV MJ/kg CEF-GgC/M]  95% =X
36.54 36.61/ 36.47 46.04 18.66 18.70 / 18.61

B(E)FEHE (S51E) NCV (BEED) RFHEHRER (&%1E) CEF-N

NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
34.29 34.36 / 34.21 43.20 19.88 19.93/ 19.83

(v bREUR(BDYVY 2 B))

W(E)FE#E GCV (BEEY) RFRHEHRE CEF-G

GCV MJ/I 95 %= 8 X GCV MJ/kg CEF-GgC/M]  95% =X
35.43 35.60/ 35.27 46.57 18.35 18.41/18.29

B(EM)FERE (S51E) NCV (BEED) RFHELRER (E%1E) CEF-N

NCV MJ/I 5% EHEXMHE NCV MJ/kg CEF-N gC/M]  95% =X
33.23 33.40/ 33.07 43.68 19.57  19.63/ 19.50

(4) IMITREEEDILE - 1RELE
(v MRARER)

(B)FEME GCV (BHEA) R EBEHRER CEF-G gC/MJ
WITE HMETEME BEE S%EHEXE RITE HETEE EERE IS%ERKXE

36.70 36.34 -0.010 X4 18.31 18.60 +0.016 X4+

B(EfZ)FEHE NCV Ml/kg RERPEEARER CEF-N gC/MJ
IPCC  #EBETEME 1EEE 95%EFMXME IPCC BEEME BREE 95%EHRXH

44.06 43.29 -0.018 IPCCIXf W 19.65 19.82 +0.009 IPCCIXFEH A
EEEXE 5 FEEMEXRE %

(v MRARURUTHHE) (SE1E, IPCC2006&FMETH RS 1 2 1E)

B(EfZ)FEHE NCV Ml/kg RERPEEARER CEF-N gC/MJ
IPCC #EBEFME 1EEE 95%EFMXME IPCC BEEME BREE 95%EHRXH

44.06 43.20 -0.019 IPCCIXf W 19.65 19.88 +0.012 IPCCIXFEH A
WEEMEXE 4 FEEMEXE 5%

(v bMRRUR(EY U > BY) (ZE1E, IPCC2006FRETH - RS >1E)

B(EAfZ)FEHE NCV Ml/kg RERPEEARER CEF-N gC/MJ
IPCC BT HBEE 95%EHMXME IPCC MEEE 1BEE 95%EHEKXME

44.32 43.68 -0.014 IPCCIX[ W 19.15 19.57 +0.022 IPCCIXfEH A
WEEMEXE 4 FEEMEXE 5%

(5) ¥4l - ¥5 5w
(T v bRAREH)

-33 -



14/11/02TRIILF —RRIEEREE - R BHELAREET / 2014 OCT / Kazunari Kainou (C)

- BITREEIHCRBEEMED IS5S%EBEXEI LD TVDIN, HELREEMED
RENS CEREBENMRNC &, B(BA)RBE REFEFRHEECRITRE
BEE2%REDEEANICH DEFIC IPCC 2006FETHA RS A 2B L HEN
FE—HUTVWBR LR EZBENICER UGG, ILREEEFEFRY
RBRBIEZRUTHED., MLBRBEEECEHRINETEEISND,

- BRTZzy MBBECDOVWTREREEZEELU TERLTWDN, BERE
nEtEtEMZZH, Doy MRAREUTHEE)- v MRESRE(B VU > B o
ETYCLDBFERAE REHLFRBZEEINRETHD.

(v bRRUAUTHEE) -2y MARBR(O Y U2 B) (BZ1E))

- Doy MARBRUTHE) v MRARSR(HIY U E)CDNWT, BZEELT

IHEZMEZEINETH D,

-34 -
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4-2-4.4T
(1) RHEE - EESE
SRS EmERORERRAHRSIRN CEDS . BREELAERTIILE—
FEBSAMKESROREAECL O,
HESE SN, BREEAERIFILE—T BEAKEEROEERAE
L BBESEEUTE,
SASE RE)FRE F5E 55 (C K BRE, IIS K2279(FA)
RS MRS - WD LA (BERE BB 3 - IR - K 5)
Rt (CKDAITE, JIS K2249,41,72,75
(R, KES)
FRFEFRICLDAIE, ASTM-D5291
MIEMIE 8 (BAL)FERE(C DU T (FFREHMIE (5H8{E-0.586*S*D) % 8 .
(2) B ST - M AE R O R AME R E

WEA)ERE B E WED K D K 53 RERD KEHD
GCV MY/IF#1E®) D Swt% Awt% Wwt% Cwt% Hwt%

B 23 23 23 23 23 23 23
RAE 36.98 0.803 0.01 0.00 0.00 86.50 14.20
&/ME 35.96 0.788 0.00 0.00 0.00 85.70 13.40
B 36.49 0.794 0.00 0.00 0.00 86.02 13.93
RERE 0.222 0.004 0.00 0.00 0.00 0.177 0.191

(3) BEEMRER

W(Ea)FE#E GCV (BEEY) RFRPEHREL CEF-G

GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-G gC/M]  95% =3B X
36.49 36.59 / 36.40 45.98 18.71 18.75/ 18.66

B(Ef)FEH#E (BE1E) NCV (BEED) RFHELARER (ZE1E) CEF-N

NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
34.27 34.36 / 34.17 43.18 19.92 19.97/ 19.88

(4) BITREE & DL - 1REE
(B)FEME GCV (BHEA) R EBEHRER CEF-G gC/MJ

WITE HMETEME BEE S%EHEXE RITE HETEE EERE IS%ERKXE
36.70 36.49 -0.006 [XMi%h 18.51 18.71 +0.011 X4t
36.74 36.49 -0.007 X4 (Q012FEXERHNE)

B(EfZ)FEHE NCV Ml/kg R RE CEF-N gC/M)

IPCC #EBEFME 1EEE 95%EHMXME IPCC MEEME 1BRE 95%EMXM

43.82 43.18 -0.015IPCCIXf W 19.69 19.92 +0.012 IPCCIXFEH A
FEEMEXRE 4 FEEMEXE 5%

(5) il - 55w
- BITREEEHCREEED 5% EHEXEIERD>TLDIN, FHELREEMED
RENS CERXBENMRNC & B(BA)RBE REFEFRHEECRITRE
BEE2%REDEEANICH DEFIC IPCC 2006FETHA RS A 2B L HEN
FE—HUTVWBR LR EZBAENICER UGG, ILREEEFEFRH
RBIEZRUTHED., MLBRBEEECERINETEEISND,
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4-2-5. 8 H
(1) sl - BE G E
AnteE HEREORERRMMHEEBRHICE DS, REFEXEEREIRILF—
T RIBEAMIKIRIEBOEFERAE(CKDENR,
BEHE DHEIN, BEEEERERIRILFT T RIBEAMKIREBEBSOERTAR
[CXDRAEFERATELE.
EHAE BEM)ERRE FFEFLICKBAITE, IS K2279(ZEH)
P53 4R - WA (B, TR 5> - IR9D - K 59)
FXHICKBEITE, JIS K2249,41,72,75
(k%R ,7KED)
FFEFLICKBHEIE, ASTM-D5291
HIENIE B(EM)EBRE(CDWVWTIEME DM LE (EHAE-0.586*S*D)Z E A .
(2) B3 347 - YD 1B X O S RME R 2=
WEAM)RARE =B mES K o9 K o9 RED KED
GCV MY/I(FEIEE) D Swt%  Awt%  Wwt% Cwt% Hwt%
BRI 69 69 69 69 69 69 69
RAfE 38.77 0.844 0.00 0.00 0.00 86.90 14.10
E=/JME 37.05 0.808 0.00 0.00 0.00 85.80 13.00
BT 38.04 0.828 0.00 0.00 0.00 86.34 13.61
RERE 0.332 0.008 0.00 0.00 0.00 0.228 0.220
(3) BEEMRER
WEM)RRE GCV (BEED) REBEHEHRER CEF-G
GCV MJ/I 95% S8 X [ GCV MJ/kg CEF-G gC/M]  95%1{=faX R
38.04 38.12 / 37.96 45,94 18.79 18.82 / 18.77
B(RA)REE (S%E1E) NCV (BEY) RFRBFL A% (Z&18) CEF-N
NCV MJ/I 95% =X A NCV MJ/kg CEF-N gC/M]  95%{E5E X[
35.77 35.85/ 35.69 43.20 19.99 20.01/ 19.97

(4) IMITREEEDILE - 1RELE

(B)FEME GCV (BHEA)
RiITE HEEME BRE SEHXME RITME HEEME BEE 9S5%EHRXAE

37.70 38.04 +0.009 [Xf#H4 18.73 18.79 +0.003 X4+
37.94 38.04 +0.003 XA (Q012FEXERHE)

B(fEAfZ)FEEE NCV Ml/kg RERPELARER CEF-N gC/M)

IPCC  ¥#EBEFEME EBEE 95%EHMXME IPCC MEEE 1BEE 95%EHEKXMHE

42.98 43.20 +0.005IPCCXfE A 20.12 19.99 -0.006 IPCCIXfH A
FEEEXME 4 EEEXRE 4

RERHELEFRER CEF-G gC/M]

(5) ¥4l - ¥5 5w
- RITREEIRERRENFLCLREEMED ISNEEXBEATSHD. RERMS
ERFHFHFEHENA BN RO TVDIN FIEBRBEEEORENS EHEEXR
BARNC & RERRE REHFHFABRECRITREME L L1%IEEDEEAA
(CHDHFIC IPCC 2006FWHETHA RS A MEEBENFEFE—BRLTWD T &2
CEMENICEBLULEE. MILRBEEERRFFZIARBEZRLTHSD.
ERBEMEICEFINSTLEZISND.
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4-2-6. AEH
(1) EAM - BETS
HEhE EEEEONERRRRMHS CEDS, SEELEERTRILE—
BB AMIRKEE R DSERAE(C LD EA,
SN, FHELEERTILE— T BEAIKEEEOSEAD
C & BREBEBEEATE.
(B RS B0 L BRTE, JIS K2279(F )
RS R - B (R BRE S IR K 5)
FFEFLICKBDHEITE, JIS K2249,41,72,75
(RE,KES)
RFEFXICKDAE, ASTM-D5291
WIELIE 4 (BA)FRIE C DUV T EHREDWIE (3HM8-0.586*S*D)% B .

(2) B3 DA - IEE R U SRAMERTE

BESE

ESEPSPs S

WEA)FERE B E BRED K D K 53 RKERD KIEHD
GCV MY/I(##HIEE) D Swt%  Awt% Wwt% Cwt% Hwt%
B 23 23 23 23 23 23 23
BRA{E 39.72 0.887 094 0.00 0.01 87.70 13.40
&/ME 38.30 0.845 0.03 0.00 0.00 86.10 11.80
B 38.90 0.864 0.39 0.00 0.01 86.99 12.46
RERE 0.370 0.012 0.34 0.00 0.01 0.429 0.410
(3) BEEMRER
(B FEHME GCV (BEEY) RFRPEHREL CEF-G
GCV MJ/I 95%{E 38 X GCV MI/kg  CEF-GgC/M]  95%{E3E X
38.90 39.06 / 38.74 45.02 19.32 19.42 / 19.22
BRA)FEME (BE1E) NCV (BE2Y) RERPELRER (B35 18) CEF-N
NCV MJ/I 95% (S FE X NCV MJ/kg  CEF-N gC/MJ  95%{E%EX
36.73 36.90 / 36.56 42.51 20.46  20.56 /20.37

(4) BITREE & DL - 1REE

(B)FEME GCV (BHEA)
RITE FHEEME

MR 95%EEXHE

R EBEHRER CEF-G gC/MJ
WITE HEEME 1BEER 95%EHMXHE

39.10 38.90 -0.005
39.76 38.90 -0.021

B(EfZ)FEHE NCV Ml/kg

X R4t
XRS5 (20126 ERERME)

18.90 19.32 +0.022 X4t

RERPEEARER CEF-N gC/MJ

IPCC #EBETME 1EEE 95%EFMXME IPCC MEEME 1BEE 9S%EHXE
(IPCC 2006e8ETHA RS A > (CERHETR L)

ST - #55m

- BITREEIHTRBEEMED IS5S%EHEXEI LD TVDIN, HELREEMED
RENSEEXEEMNC & B(BA)RAE - KEFLHFRECRITRE
BEL2%REDHEN(CHDIENS., FHIEREEMERFEFZHRBEZRL
THD. HERBEEECEHRINSEEZISND.

(5)
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4-2-7. CEm
(1) AR -BESE
AnteE HEREORERRMMHEEBRHICE DS, REFEXEEREIRILF—
T RIESAMWEKIRIBERSORTABTICKDENA,
BEAZE DHEI, BEEREAERIRILF—T BERAMKEEROELRAET
(CLDEREFEHITLE,
ERHE BEM)FRR=E FEHK(CKBAITE, JIS K2279(3E38)
B R - Y EE (B FRE D IR - KD)
FXHICKBEITE, JIS K2249,41,72,75
(k%R ,7KED)
EFEICKBEIE, ASTM-D5291
LB SB(EM)FRRECDVTIIMED M IE (5TH8ME-0.586*S*D) %= EH.
(2) B3 DT - ER O ERERE
WEA)RRE =2 E mMES K 72 K » RED KIERD

GCV MJ/I(FEIE®E) D Swt%  Awt%  Wwt% Cwt% Hwt%
B R 23 23 23 23 23 23 23
mAME 42.39 1.000 2.93 0.03 0.05 88.60 12.50
&/IME 40.23 0.890 0.07 0.00 0.00 85.80 10.00
EHisEs 41.78 0.971 2.10 0.01 0.02 86.84 10.76
BERE 0.442 0.024 0.74 0.01 0.03 0.655 0.607
(3) EERR
W(EA)FEE GCV (BEED) RERPELRE CEF-G
GCV MJ/I 5% EFEXE GCV MJ/kg CEF-G gC/M]  95%1S§A[X [
41.78 41.97 / 41.59 43.05 20.17 20.33 / 20.02
B(RA)FR#=E (SE1E) NCV (BEEY) IREBEHGRE (2%&1E) CEF-N
NCV MJ/I 95% =38 X i NCV MJ/kg CEF-N gC/M]  95%{E$E X [
39.67 39.89 / 39.46 40.88 21.24 21.40/ 21.09
(4) IMITEEE & OLEE - REE
W(EM)R#M=E GCV (BBEAL) RERBEHFRE CEF-G gC/M)

RiITE HEEME BRE SEHXME RITME HEEME BEE 9S5%EHRXAE
41.90 41.78 -0.003 XA 19.54 20.17 +0.032 X4+
42.92 41.78 -0.027 XM (Q012FEXERHE)

B(fEAfZ)FEEE NCV Ml/kg RERPELARER CEF-N gC/M)

IPCC #EBEFEME BEE 95%EHMXME IPCC MEEE 1BEER 95%EHEKXE

40.44 40.88 +0.011 IPCCXff N 21.10 21.24 +0.007 IPCCIXfE A
EEEXE 5 FEEMEXRE A

i) IPCCOZ R 1B (LT Residual Fuel Oil] D1l

(5) il - 55w
- BITREEIHTRBEEMED IS5S%EHEXEI LD TVDIN, HELREEMED
RENSEEXEEMNC & B(BA)RAE - KEFLHFRECRITRE
BEE3%IBEDEHEAN(CHDZ L. IPCC 2006FMETH A RS A > B & BN
FE-—HLTVWB T ENS, MLELREEMEEHEEHCHE UTEERE 2B
ERULTED. IERBEECEHRIRESLEEISND,

- 38 -
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4-2-8. BB ORI SELUETR
(1) BRI 88 BT 5A
BAMHE 4-2-2. HYUD ~ 427, CEROIELERERCSVT, B
EXAERIFLF—F BEANKRBROERBACLOEANE
To R FROAs 3LIEMOBNER - WIEERCRRE - RRF

e
-TJLETLARYI> B 67
-LFIS-HYUS A 69
-1y MARR(TRE) At 23
-y MRRER(AVUSR)  HRik 14
- 4T A 23
-8 h A 69
- AEh A 23
- CEih Al 23

At B 311 M EAZ AUV ZRIED e R,
(2) B DT -HEEBRURAMEME (ZH7120)
(3) BEMRR (%=5720L)
(4) BITREME S DL -REE (ZHAL)
(5) ¥4 - ¥ (=72 0L)
(6) #fE T AHEET DRI D HTHER(( )AE plE)

- fERE OEOCHESTRORIBDTOBR. FHRKAEHEREGICDOVWTEHR(EN)-BE
(BA)RBENURRFEFEHRCHIT IESRERESTANER N,

- W(BA)FERBOHST (CHNWT, BHR~CEMTI(E JIS-K2279 (FRIF /2T
Z5X2M TH-Zxy MARRREEE 08U TOEEDICDWVWTI[FIRE
RIBIREADOZEBEOHE(ICLD JIS-K2279K (FRENMBRAMICHREZFDOZ
ENBRESN. HECERATERVWT ENHRALE., (K4-2-8-11,-12 B8])

GCV-V = -26.746*D* + 85.6799*D + -0.7351*S + 34.4426*A + -22.8068*W

(0.005) (0.000) (0.000)  (0.000) (0.000)
-14.8180 n= 311, R>= 0.9821, AIC= 242.6674, 19— #HEst
(0.000) (£4-2-8-1

(B%)IIS-K2279#E 5 ; GCV-V=[((51.916-8.792*D?)*(1-0.01*(A+W+S))+0.09420S]*D
CEMDH; GCV-V=[(52.190-8.802*D?)*(1-0.01*(A+W+S))+0.09420S)*D

GCV-V = -41.1651*D* + 95.5589*D + -1.8167*DMGP + -1.4167*DMGR

(0.000) (0.000) (0.000) (0.000)
+-0.4973*DMIK + -0.5659*DMJIG + -0.5390*DMKE + 0.7054*DMFC - 12.8765
(0.000) (0.000) (0.000) (0.000) (0.000)

n= 311, R’= 0.9936, AIC= -69.44979, R —5 aittat (£4-2-8-2

D = -0.0871*GCV-V + 0.0015*GCV-V* + 0.0117*S + -0.3490*A + 0.2212*W

(0.000) (0.000) (0.000) (0.110)x  (0.000)
+-0.0177*DMGR + -0.0102*DMJG + 0.0074*DMFA + 1.9941

(0.000) (0.000) (0.000) (0.000)

n= 311, R>= 0.9946, AIC= -2396.305, 15 —5 &xittst (£4-2-8-3

-390 -
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D = -0.0130*GCV-W + 0.0137*S + 0.2345*W + -0.0930*DMGP + -0.1045*DMGR

(0.000) (0.000) (0.000)  (0.000) (0.000)
+-0.0325*DMIK + -0.0581*DMJG + -0.0335*DMKE + 0.0186*DMFA + 0.0720*DMFC
(0.000) (0.000) (0.000) (0.000) (0.000)
+1.4264
(0.000)
n= 311, R’= 0.9883, AIC= -1208.422, R #5—45 g itest (x£4-2-8-4

GCV-W = 145.2384*D? + -0.7664*S + 33.5608*A + -23.2827*W + 46.8254
(0.002) (0.148)x (0.002) (0.017) (0.000)
n= 311, R*= 0.7370, Adj-R’= 0.7335 AIC= 406.4675 (¥£4-2-8-5

GCV-W = -11.3012*D? + -2.2485*DMGP + -1.7593*DMGR + -0.5389*DMIK +
(0.000) (0.000) (0.000) (0.000)
+ -0.5828*DMJG + -0.5917*DMKE + -0.2322*DMFA +53.6945
(0.000) (0.000) (0.000) (0.000)
n= 311, R’= 0.9058, AIC= 93.07465, A¥—5axittst (£4-2-8-6

CEF-G = 1.4449%D’ + 0.4250*S +-27.6919*A + 19.1905*W + 17.8443

(0.000) (0.000) (0.244) (0.006) (0.000)
n= 311, R>= 0.6191, AIC= 152.6318, R¥I—oHExitEst (x%4-2-8-7
CEF-G = 15.0788*D +-0.1273*S + 1.6675*DMGP + 1.3978*DMGR + 0.3743*DMIK
(0.000) (0.002) (0.000) (0.000) (0.000)
+ 0.5651*DMJIG + 0.4231*DMKE + -0.5109*DMFC +6.3162
(0.000) (0.000) (0.000) (0.000)
n= 311, R’= 0.8795, AIC= -197.1363, R{g—EREst (x%4-2-8-8
CEF-G = -0.5375*GCV-W + 0.0285*DMGP +-0.1252*DMGR +-0.0863*DMIK
(0.000) (0.374)x (0.000) (0.000)
+ -0.1020*DMJG + -0.0639*DMKE +0.0354*DMFA +-0.1704*DMFC + 43.4857
(0.000) (0.000) (0.217)x (0.039) (0.000)
n= 311, R’= 0.9480, AIC= -458.7499, RiJ—4EREst (x£4-2-8-9

NCV-V = -24,1010*D’+ 80.0996*D +-0.5697*S +25.7882*A +-18.0709*W

(0.000) (0.000) (0.004) (0.011) (0.000)
+-112.3685
(0.000) n=311, R’= 0.9865, AIC= 137.22, AR¥E— st (£4-2-8-10
NCV-V = 1.0076*GCV-V + 0.3531*DMGP + 0.2495*DMGR + 0.0330*DMIK
(0.000) (0.000) (0.000) (0.141)x
+ 0.0933*DMIG + 0.0549*DMKE + 0.0954*DMFA + 0.1393*DMFC +-2.5619
(0.000) (0.008) (0.000) (0.007) (0.000)
n= 311, R>= 0.9995, AIC= -851.7056, AR¥J— EaHEst (x%4-2-8-11

NCV-W = -0.6941*D’ + -0.8810*S + 28.9458*A +-25.5401*W + 43.6187
(0.015) (0.000) (0.008) (0.001) (0.000)

n= 311, R>= 0.7094, AIC= 300.5065, ¥J—% axitst (X4-2-8-12
NCV-W = 0.8815*GCV-W + 0.0373*DMGP +-0.0915*DMGR +-0.0802*DMJIK
(0.000) (0.035) (0.000) (0.000)
+-0.0712*DMIG  +-0.0592*DMKE +0.1231*DMFA +0.2319*DMFC + 2.6995
(0.005) (0.002) (0.000) (0.000) (0.010)
n= 311, R’= 0.9877, Adj-R’= 0.9874, AIC= -675.8705 (£4-2-8-13
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CEF-N = 1.9552*D + 0.4006*S +-25.0852*A + 18.5655*W + 18.4066

(0.000) (0.000) (0.001) (0.000) (0.000)
n=311, R’= 0.5975, AIC= 118.192, Fig—o8aitst (X4-2-8-14
CEF-N = 14.0119*D +-0.1388*S + 1.5724*DMGP + 1.3223*DMGR + 0.3708*DMIK
(0.000) (0.001) (0.000) (0.000) (0.000)
+ 0.5162*DMIG + 0.4117*DMKE + -0.4562*DMFC +8.3913
(0.000) (0.000) (0.000) (0.000)
n= 311, R’>= 0.8669, AIC= -217.9837, Rig—5aaitst (m£4-2-8-15
CEF-N = -0.5218*NCV-W + 0.0994*DMGP +-0.1452*DMGR +-0.1051*DMIK
(0.000) (0.001) (0.000) (0.000)
+-0.1674*DMIG +-0.0753*DMKE +0.1184*DMFA +0.0505*DMFC + 42.5265
(0.000) (0.000) (0.000) (0.469)x (0.000)
n= 311, R’= 0.9229, AIC= -387.9062, Rig—5aaittst (mX4-2-8-16
CEF-N = 0.9562*CEF-G + 0.0221*DMGR + 0.0206*DMIK + 0.0152*DMKE
(0.000) (0.000) (0.002) (0.003)
+-0.0331*DMFA +-0.0673*DMFC + 2.0213
(0.000) (0.000) (0.000)
n= 311, R’= 0.9957, AIC= -1289.122, FIg—5Eaitst (£4-2-8-17
GCV WEA)RRE -V M)/ -W Ml/kg NCV BH(Rf)R#=E - M)/I -W MI/kg
CEF-G REIHEHFREFR(EML)) gC/M) CEF-N RZFHEHFE(BEURAI)) gC/M]
D = E - A R 5 wt%
W X 5 wt% S MRED wt%
DMGP TLEZTLABYVIUIAH= - DMGR LFa1a5—-HYU>HF=-
DMIG Trwv MNRBRSR(ABYV U RS = - DMIK v MNRARURUTHE)T = -
DMKE kTS = - DMFA AEHRY = -

DMFC CEMmY =—

ABEE;, K4-2-8-1. ~ 4-2-8-10. AHEMBERE-RFFLFBMER SR
4-2-8-11. JIS-K2279R [C L D RERREHETRER-FEAEBE
M4-2-8-12. TR IC L DEERREHETRER-ZEHEE

[(BZ)K4-2-8-1. AHRREE-B(SA)RAEAME,-8.MH(SM)REE - KL AEAER]

3 I]I:I rr:r--x o
iles H 2 | X |7 = £3
" Correlatlon of Density vs GCV of O'l Prmducts Correlat|on of GCV vs CEF(Gross) of Oil Products
B(E A% BB GOV MJ/kg, MJ/i
48.00 RFEBHMRE (B (FAEL)) CEF by GOV gC/MJ
WSN 21.50 O S Measured Value
m & HEEtE Estimated Value
46.00 o
% ﬁo@o: . 21.00 a
44.00 ° ** »050 .
w00 | EEEMIe 3& .
x Ax
20.00
40.00

x
006% © FLFLhY)Y Premium
B 19.50

Gasoline g
38.00 B %3154V Regular
Gasoline 19.00
36.00 EVV A YryMERRLH(KT R E)
W

Jet Fuel/Kerosene
34.00 V. UrybRE VY 1850
Jet Fuel/Gasoline
O O T M Kerosene

3200 | HAHES Mo/t B & i Diesel O 1800
© AZEH Fuel Oil A
30.00 * CEifl Fuel Oil 17.50

0.70 075 0.80 085 090 095 700 0 4100 4200 4300 4400 4500 4600 4700 4800

# [ Density kg/l B(EHL)R3E GCV MJ/kg
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4-2-9. HEH
(1) BESE -aalheg
b RITRERBRENSDHE.
WMITRERREQL. 1994FE (CAMERANERUZEEDMEREN

5 JIS-K2279ftBEDHEIC KD ST UTLIEIR EZSE(C 19994
ELLRIN 5 D fE7Z e fE A ( 40.20 MJ/I ).

BESZE DN, BmEmOME SO Nz AU ZH#EEHE.

4-2-8-3 [CHRITREFRRE 40.20 MJ/| ZRA UHEEZEE (0.9032)
%8 HHETEE S FRRERREN S T LM RN E AL TSt

- R(BAERE EEZ H4-2-8-6,
- IRERBEERER (B (BAL)) 4-2-8-8,
- B(E)RRE AEY N4-2-8-11, EE2Y HN4-2-8-13,

- RERPFLARE(B(EAL)) 4-2-8-15
X553 -K3 -FRED (ISR ARHKAMBE LR U &RE.
FRELCHNT AEHRSY = - (DMFA) I'HDHBEICE 1 ZRE.
B AT KORPERDFRRCE T D ISNERXENS.
HHHETED IS5 EEXEZHET.
(2) DDA -HEERURAMEME (ZH7130)

(3) BEEMRER

B (SH)REME GOV (BEY) REPLR CEF-G
GCV MJ/I 95% EFa X [E] GCV MJ/kg CEF-G gC/M]  95%1E5E X
40.20 S - 44.24 19.89 21.42/18.35
HUEM)RBE (BEE)NCY  (BBY) REYFL R (BE{E) CEF-N
NCV MJ/I 95%EFE X [ NCV MJ/kg CEF-N gC/M]  95%{E3E X
37.94  38.92/36.97  41.70 20.99 22.50/19.48
(4) IRITIREE(E & D& - 1REE
B(SE)REME GOV (BB e SRUEERE CEF-G gC/M]
RITE HETE R OS%EHEEME BTE HEEE  IEEE  95%mXmE
40.20 40.20 --- (A—f{E) 19.22 19.89 +0.035 XRIA
B (A7) FHE NCV MI/kg PP A2 CEF-N gC/M)

IPCC BT HBEE 95%EHMXME IPCC MEEE 1EEER  95%EHEKXE

40.19 41.70 +0.038 IPCCXf#l W 20.00 20.99 +0.050 IPCCXfE W
WEEMEXE 4 FEEMEXE A

(5) ¥4l - ¥5 5w
- ARRBOME ELCHESTR CIRITRERAEN SOHFHETEHDEDD., ]
ITIRFRBEHMREL. IPCC 20065FMETH A RS A T MEE RS - RERFHAEHD
WINEBNERXBALLRDIRE, —EORETHIERNAEONZEER
SN3EH. HEBRBEEECEHRINETTH D,
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4-2-10. TDMEERBERE M, VAT 7))L MNEEE)
(1) BESE -aalheg

astbE RITRERBRENSDHE.
BITOZOMEERM - FTAIT7ILFDOREERE(CDONTE. B8F
EORERBECEREEEDTIRILF—NINSEEL. B—DfE
ZiEH .

BESZE DN, BmEmOME SO Nz AU ZH#EEHE.
X4-2-8-4 (CHITEBHRHRE 41.87 Ml/kg ZRAULUHEERE
(0.9861)= 5. HXAMEEBE L LTBRERRENS TLOHTRZ

AUV THEST
- IRERBFLARER (R (B1L)) 4-2-8-8,
-B(BEMRERE BEN 4-2-8-13,

- IREFRFFHFRER (B (KAL) H4-2-8-15
X33 -K5y -FED (ESR CERRRELRU IRTE,
FREERCHBNT CEHY = - (DMFC) NH3HBEICIE 1 ZRE,

B AT KORPERDFRRCE T D ISNERXENS.
HHHETED IS5 EEXEZHET.

(2) DDA -HEERURAMEME (ZH7130)
(3) BEEMRER

(B i)FEME GCV (BEY) REFBEHARER CEF-G

GCV MJ/kg 95%{E % X GCV MJ/kg CEF-G gC/M]  95%{E3EX [
41.87 -/ --- 41.87 20.41 22.08 / 18.73

B(Ef)FEH#E (BE1E) NCV (BEED) RFHELARER (Z%1E) CEF-N

NCV MJ/kg 95% =58 X R NCV MJ/kg CEF-N gC/MJ  95%1{E %8 X i
39.77 40.79 / 38.75 39.77 21.46 23.11/ 19.81

(4) RATIREE L DR - AREE (IPCC 2006G/LIE(E77 X T 7 )L bDAE)

(5)

() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)
WITE HMETEME 1BEE S%EHEXE RITE HEEME BEE 9IS5%EHKXMHE

40.90 41.87 +0.024 X4+ 20.77 20.41 -0.017 XA
41.87 41.87 --- (B—1&) (Q012FEXEHHE)

B(EfZ)FEHE NCV Ml/kg RERBEHRE CEF-N gC/M]

IPCC  #BETEME HEEE 95%EHMXME IPCC MEEE 1BEER  95%EHEKXE

40.19 39.77 -0.011 IPCCIXFf A 22.00 21.48-0.025 IPCCIXF W
FEEEXRE A FEEEXRE A

ST - ¥55m
- ARRBOME ELHHESTR CIRITRERNEN SOHFHMETEHDEDD. ]

ITIRFRBEHMREL. IPCC 20065FMETH A RS A B L RS - RERFHAEHD
SUNEHXEALIRDRE., —EDORETHITERNABEOSNLEEASNDE
&, FLRBRBEEECEHRINRNETHD.
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4-2-11. BE# (&&1E)
(1) BESE -aalheg
b RITRERBRENSDHE.
MITHRERREQ, 1992~ 1996F E (CHMERNER U LEEDIE

IREMNS JS-K2279BEDHEICKDHESTUIZIER EZSE (I
1999F E LUFIM 5 DEUEZ e EA ( 40.40 MJ/I ),

BESZE DN, BmEmOME SO Nz AU ZH#EEHE.

4-2-8-3 [CIRITREFRRE 40.40 MJ/| ZRA UHEEZEE (0.9097)
%8 HHETEE S FRRERREN S T LM R 2B TSt

- R(BAERE EEZ H4-2-8-6,
- IRERBEERER (B (BAL)) 4-2-8-8,
- B(E)RRE AEY N4-2-8-11, EE2Y HN4-2-8-13,

- RERPFLARE(B(EAL)) 4-2-8-15
X553 -K3 -FRED (ISR ARHKAMBE LR U &RE.
FRELCHNT AEHRSY = - (DMFA) I'HDHBEICE 1 ZRE.
B AT KORPERDFRRCE T D ISNERXENS.
HHHETED IS5 EEXEZHET.
(2) DDA -HEERURAMEME (ZH7130)

(3) BEEMRER

(R FME GOV (EEY) REERARE CEF-G
GCV MJ/I 95 %S #A X il GCV MJl/kg CEF-G gC/M]  95%{E %A X i
4040 - / - 44.11 19.98  21.53/18.44
H(EM)RNE (BEE)NCV  (BEY) RERHE R (SE18) CEF-N
NCV M7/ 95% (S FE X NCV MJ/kg CEF-N gC/MJ  95%{E3EX [
38.15  39.13/37.16  41.58 21.08  22.61/19.56
(4) BITIREE S DL - RGE
(B FRE GOV (BIEHAD) BRIRBERE CEF-G gC/M)
RATE HEEE MEE 9S%EMKR BTE METME WHME 95%EHKe
40.40 40.40 - (A—fE) 19.22 19.98 +0.040 XRIM
B (EA) RAE NCV MI/kg RIEHHERE CEF-N gC/M]

IPCC #EBEEME 1BmMEK O5%EFWMXME IPCC MEEME 1BRE OS%EHEXME
(IPCC 2006E8ET 1 RS A > ([C=H1fER L)

(5) il - 55w
- AHRMOME AT R CIRTRERAENSOHFHETEHDIEDD. B
ITIRRPFHREN B EEXBRERDRE. —EDHEETOHERNE
BNEEEZASNDEH. HERBEEECEHRINETTH D,
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4-2-12. REHCEH (B318)
(1) BESE -aalheg
astbE RITRERBRENSDHE.
HEBACEHORERERE(CDOVC(F. ENREHETICHITD CEHR
DEASEOEIENSBFEREE.
BESZE DN, BmEmaOME S LUEET Nz AU ZH#EEHE.

N4-2-8-3 [CRITERBRERE 41.16 MJ/| ZRA UHEERE (0.9474)
Z18. URMTEE & FRBERRED S FROMHNE B THET .

- R(BAFERE EEX H4-2-8-6,
- IRRPFLFRE (R (B1L)) X4-2-8-8,
- B(E)RRE AEY X4-2-8-11, EE2Y HN4-2-8-13,
- IRERBEERER (B (RAL)) 4-2-8-15

[R5y - K5 -FRED (SR CEBEIMELRU EIRE.
FRELCHNT CEHBY = - (DMFC) I'H3HEICIE 1 ZRE.

B AT KORPERDFRIRCE T D ISNERXENS.
SRMETED 95%ERX M Z H#EET.

(2) DD -MEERURAMEMRE (ZE7120L)
(3) BEEMRER

(B i)FEME GCV (BEY) REFBEHARER CEF-G

GCV MJ/I 95 %= 8 X GCV MJ/kg CEF-GgC/M]  95% =X
41.16 -/ --- 43.55 19.82 21.43/ 18.22

BEM)FEHE (S51E) NCV (BEED) RFHEHRER (E%1E) CEF-N

NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%1{E %8 X
39.05 40.05/ 38.05 41.32 20.92  22.50/ 19.33

(4) BITIREE & DL - 1REE

() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)

RiITE HETEME BEE SWEHRKXME RTME HMEFME EEE IS%EHEXE

41.20 41.16 -0.001 --- 19.54 19.82 +0.015 XA

41.16 41.16 --- (B—1&) (Q012FEXEHHE)

B(EAZ)FEEE NCV Ml/kg RERBFHRER CEF-N gC/M)]

IPCC  #BETEE HBEE 95%EHMXME IPCC MEEE 1EEER  95%EHEKXE

40.44 41.55 +0.022 IPCCXf&§ AN 21.10 20.92 -0.009 IPCCIXfE A
FEEEXRE A FEEEXRE A

(5) 5V - ¥5 5w
- ARRBOME ELHHESTR CIRITRERNEN SOHFHMETEHDEDD. ]
ITIRFRBEHMREL. IPCC 20065FMETH A RS A T MEE RS - RERFHAEHED
ISUNEHXEALIRDRE., —EDORETHITERNABEOSNLEEASNDE
&, FERBEEECERINRNETHD.
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4-2-13. AL —U R
(1) BET32 - it 2
AAtEE ()EARMEFIEZESBETORERHTHME, SABEDORH.
BERZE DFEL, LLBHOBRNDICIDIREFERZRTEE.
FKRITTE HB(BA)FERE(HEK) SAl, JIS-M8814 X (& ASTM-D5865

B AR D AT (IR 3R E B tet) =8, JIS-M8812, 8813 X (&
ASTM-D5373, D3302, D4931

HHIENE SKDRCKXDDER(BK-BIK)IBE(CHIE,
(2) B3 AT - IEE R U SRAMERTE

WEMA)RRE RZREBLE KREBLE 2KD | s)
GCV MJ/kg (K) (EEK) (EEK) (#];K) (F]EK)
By e 85 18 19 80 80
EAfE 36.60 0.912 0.040 0.150 0.009
U E] 34.64 0.860 0.028 0.003 0.001
=R o) 35.93 0.887 0.035 0.076 0.003
EERE 0.422 0.015 0.003 0.031 0.002
3) BEMHER
WEA)RRE GCV (BEE2Y) RRBFEZREL CEF-G
GCV MJ/kg 95%1=EF8 X GCV MJ/kg CEF-G gC/M]  95%{Efa X
33.29 33.58 / 33.01 33.29 24.50 24.69 / 24.31
H(Rf)RERE (&&{E) NCV (BEEY) RRBELZRER (=& 1E) CEF-N
NCV MJ/kg 95% 1= 58X [ NCV MJ/kg CEF-N gC/M]  95%{E5EX R
32.79 33.49 / 32.08 32.79 25.04 25.25 / 24.84
(4) IRITIREE(E & DL - 4R35
W(BM)RME GCV (BBHEM) iR FRBFLHREL CEF-G gC/M)
RITE EEME BERE S%EHEXE RTE FHETFEME BEE S%EFXRE
29.90 33.29 +0.113 XmME4 25.35 24,50 -0.034 X o+
B(RAL)RE#E NCV Ml/kg REFEHEHFRER CEF-N gC/M]

IPCC  #EBEFEME 1EEE 95%EFMXME IPCC MBEEME 1BHE 9SWERXME

32.48 32.79 +0.009 IPCCXfE AN 26.69 25.04 -0.062 IPCCIXfH A
METEMEXE A FEEMEXRE S

(5) ¥4l - ¥5 5w

- BITRERRE(E 2005FEDOF) A MEEDOHB NI LD 15 DRAE
THDINERERARBDOEKDENEY) 12% THO RO TRBEEME L
BUTHYN (CEHOBERESNZEDEERISND.

- RITREEEIFHEREEED IS5%EBEXEHERDOTNDIN, HEREEMER
IBCERETEERBMBD TRV L, FHERBEME(E IPCC 20065 k5T
HARSACDRBREERBIFIC—HIDIENS, RAE REHFHFBRECH
ERRBEECEHRINETTH D,
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4-2-14. BUhAAH X

(1) BEZSE -aalheg
st AEE R, SBRMEDRMHE.
BESZE DI, BEROHRDIC KD INEFITE.
KRG E BRODFE BEMBFFICHIFDEA, IIS K23014EHL
WIEE  (ZE7130L)

(2) B3 AT - WY IEE R U SRAMERTE

(mol %) KE XS THS TFON> n-JF> -JF> IFL> TFJOEL>

Bahatrizx 22 22 22 22 22 22 22 22

mAME 59.15 46.41 22.90 23.39 2443 1191 19.70 9.70

=/IMBE 3.69 6.70 6.39 0.10 0.00 0.00 0.00 0.00

== US| 33.67 20.48 12.81 8.19 6.24 3.40 4.05 3.93

BERE 14.65 10.07 3.69 5.21 5.08 3.75 4.92 2.80
(mol %) N-R>HF> —BELRERE “B{LRE B =

Bahatrlzx 22 22 22 22

mAME 15.80 2.01 1.30 11.94

&/IME 0.00 0.00 0.00 0.00

== US| 1.90 0.33 0.26 4.60

BERE 3.17 0.49 0.32 3.46

(3) BERR

W(EA)FEEBE GCV (BEE2Y) R E=BEHREL CEF-G

GCV MJ/m’SATP  95%{E$EX ] GCV MJ/kg CEF-G gC/M]  95%{E$H X i
46.73 52.01/41.45 50.81 14.44 14.85/ 14.03
BH(RM)FEE (SE1E) NCV (BEEY) RERFELRE (&%E1E) CEF-N
NCV MJ/m’SATP  95%{E$EX R NCV MJ/kg CEF-N gC/M]  95%{EFE X [
42.98 48.07 / 45.29 46.68 15.71 16.13/15.29

(4) RITREMB DR -RIE (R RITEERAS(E(ISATPHIEFE)

W(SA)RBE GCV (BEHEAIL) RERPELFRE CEF-G gC/M]

RiITE HETEME BEER SWEHRXME RITME HMEFME EEE IS%EHEKXE

41.14 46.73 +0.136 [XmE4% 14.15 14.44 +0.021 XA

B(fEAfZ)FEEE NCV Ml/kg RERBFHRER CEF-N gC/MJ

IPCC #EBEFEME BEE 95%EHMXME IPCC MEEE 1BEER 95%EHEKXE

49.52 46.68 -0.057 IPCCIXR %+ 15.72 15.71 -0.001 IPCCXfH ™

FEEMXE A FEEMXE A
FE) IPCC 2006 FHET N1 RS > DEMFAN X DEBRXBIHFTETH D LITER.

(5) il - 55w

- HTERBEE (MRERTIREE (SATP) (CHLE UTZIRITRES S LEARKE(CEM L

TW3d. BIEIAET (CH T A mERREH 17 DOFHEE 48.5 MI/m’-N
(44.4 MI/m’@SATP) &CIRITMEXDIBIER(CH >N, ERXBATH O
JTEHWET UM D TS D SIROBMERZEREDEHER=ND,

FIC IR B EMEDR R L FRESIRITIREE - IPCC 2006F T HA RS 2MEE
BEFC—HUTHED. HEREEECEHRINETTH D,
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4-2-15. FE (ERFiE) (&)
(1) BET32 - it 2
At REOHRRERE.
BENGZE DI, REOERBRREDTHIE.

(2) B DT -HEERURAMEME (ZH7130)
(3) BEERR (M(B)EME - B(RM)ERELEHU)

W(Ei)FE#E GCV (BEEY) RFRHEHRE CEF-G
GCV MJ/kg 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95%{E%E X
9.256 --- 9.26 0.00 ---
(4) BITREE & DLEE - 1REE
() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/MJ
MITIE HMETEME 1BEE S%EHEXE RITE HETEME EERE IS%ERKXE
9.29 9.26 -0.004 --- 0.00 0.00 +0.000 ---

(5) &P4H - 55
- BATORBEE/ILTIL( 0T 1RE YEEDKETH D, BEBRBIRAE(SATP:
25C 10°Pa JEEDRAECEH INSTH3.
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5. f@R(3) XAHRX RU BERGE-FREAIRILF—

5-1. XAHBHRX

5-1-1. MIAXA I A(L N G: Liquefied Natural Gas, & 1K)

MARRODRA(KIELNG) (BE1E)

(1) B & -aalheg

EAHHE  (H)BARDRBEmEIDIABEEE ] (CH T DEMBEFHEME,
BAEBSHET (CLDWMAZEMLL.

BEAZE DI, LEHEENSKEME LNG OIEGBRAE - KRFFHEREE K
DA NN E 1955 THEST .
SSICHARESMRETICLDIE(E)FIMAETCCNZMEFESL., &
Be RRFBEFEHEETE.
A RAZTFICDWVWTIIEMD 2DFFEITDEH. EHUICHI> -
A b DBk %E 50:50 SARET Do

(] E,10°%) 2008 2009 2010 2011 2012 I

FAUH 875 896 663 242 208 577
TILRA 7400 7276 6787 6176 5880 6704
A2 RRZT 11936 9848 11271 6946 5158 9368
A—-—AKSUF 12424 11567 13590 13410 16740 13546
NL—=-=>7 16671 15243 17216 15126 14425 15736
Hh5—=IL 8632 7515 7961 14178 15252 10707
(/v ET) a 57938 52343 57487 56078 57661 56301
WWMAZE b 68135 66354 70562 83183 86865 75020
1Rkt a/b 0.850 0.789 0.815 0.674 0.664 0.750

HIELE  (ZE13L)

(2) DDA -HEBRURAMERE ((HRXABEFEEINS5IH)

(Wt %) XH> TIH> TO)X> n-JdB> i-JdF> n-R2EF> B &
TSAH 99.81 0.070 0.000 0.000 0.000 0.000 0.120
JTILx=A 90.48 5.110 2.890 0.630 0.810 0.040 0.040
BEHUI>A>  89.48 5.210 3.630 0.790 0.870 0.010 0.010
kX< +S 89.61 8.030 1.550 0.340 0.400 0.030 0.040
F—XKSUF  87.40 8.240 3.340 0.400 0.540 0.030 0.050
<L—>7 91.00 5.050 2.860 0.530 0.440 0.010 0.110
Hy—)L 90.16 6.360 2.230 0.410 0.610 0.020 0.210
(BEFETEEE) 91.13 5.439 2.357 0.443 0.524 0.020 0.083
3) BEEHRER

WEA)RRE GCV (BEE2Y) RZRYEH 15238 CEF-G

GCV MJ/kg 95%{E#E X R GCV M)/kg  CEF-G gC/M]  95%{=38X [
55.01 55.16 / 54.86 55.01 13.70 13.78 / 13.63

H(URf)RAE (5Z{E) NCV (BEEY) RERVEH 1238 (=%1E) CEF-N

NCV MJ/kg 95%{E#a X RS NCV MJ/kg  CEF-N gC/M]  95%{=S3EX RS
50.06 50.17 / 49.96 50.06 15.06 15.14 / 14.98

(4) IMITREEEDILE - 1RELE

*23 BEXM 12. Z2RH DL,
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(5)

(B)FEME GCV (BHEA) R EwBEHRER CEF-G gC/MJ
RiTE HETEME BRE S%EHXME RITME HEEME BRE 9IS5%EHRXAE

54.60 55.01 +0.007 X4t 13.47 13.70 +0.017 X4+
54.67 55.01 +0.006 X4 (012FEXEREHNE)

B(fEfz)FEEE NCV Ml/kg RE=PELARER CEF-N gC/M)

IPCC #EBEFEE BEE 95%EHMXME IPCC MEEME 1BRE 95%EMXH

47.95 50.06 +0.044 IPCCXfE A 15.30 15.06 -0.016 IPCCIXf& A
FEEEXRE 4 EEEXRE 4

ST - %5 5w
- BITREEIHTRBEEMED I5S%EHEXEIE/RD>TLDIH, HEREEMER

IECESHETCEERBMBD TRV &, HEREEEFRITREMB®
IPCC 2006FefET A RS+ > DRFFFHBEEL2% TRIFIC—HI DL
ENS. RAE REHFHBBECHELREEECERINETH D,

EHR DBMARRD A(LNG)DFERE - IRERFFFHFRBOREE (FIFE (TN EH#H
RensdH EMHOBASECDOVWTRERNASREINESND L, W
AEBNFECKREVCHHHFRBROZEH ML ECSZ SHENBHR TSRV
ZE SBRYVSANDERMOIEFERZRFR OIS T —IILAX“D@MASEMD
RIAFND NS, BERERALOLOSERERE KERIFFHFEHRZEEEM
EEHYULTEEINRETH D,

T5IC, HEBEZERE LU TRYEREBOE A KRR X (TKIELNG])(CDNT
DEBZEZEEELUTHRINETTHD.

(BARAR D A (KELNG, RERBIREE(SATP) (CH I D5KE), SE1E)

(B )FEME GCV (BEY) REBEHAREL CEF-G

GCV M)/m’@SATP 95%{S#EXR  GCV Ml/kg CEF-GgC/M]  95% =8 XM
38.18 38.85/37.51 55.01 13.70 13.78 / 13.63

B(EM)FERE (S51E) NCV (BEED) RFHELRER (E%1E) CEF-N

NCV MI/m’@SATP 95%{S%8X R NCV Ml/kg CEF-N gC/MJ  95%1{E %8 X
34.75 35.38/34.12 50.06 15.06 15.14 / 14.98

[R5-1-1-1. EMBILNG (CEAT 3 (BA)RAE - RRFLFRBEERR(SE1E)]

WEA)FEE MI/kg (CEIEINSDTEE) REFFLEBGER(EA)) (GRif)

FSANB 55.43 +0.76% 13.49 -1.55%
TILxA 55.05 +0.08% 13.70 -0.05%
BHUNZHY 55.01 +0.01% 13.72 +0.14%
AN RS 55.06 +0.09% 13.70 -0.06%
A—-XAKSUTF 54.94 -0.13% 13.75 +0.34%
NL—==>7 55.05 +0.07% 13.68 -0.17%
BE—=IL 54.97 -0.07% 13.69 -0.10%
(MNEF1T) 55.01 --- 13.70 ---

*24

RAERADRI(NG) DD AR ICREAZTREEEEXDD(E. RILSEDRIRICKZ IO/ -TH>HDEUNE
DEETHD., ST IHAZEOREERERADATRIAVAEZFERALTCITO/IN> - T DM TERE (CEYR
ESNTUVBIRIRICHD.
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5-1-2. EERAHX
KBEAABAX (BEE), HABHELH - XBEHR (BE1E)
(1) BESE -aalheg
At RARDRILER, RRMEDREM.
BENSZE DI, RADAMEZDH D (CKDHEKRDINEFITE.
KATTE D DME FHILFEFR(CHSIFDER, JIS K2301 %KL
HIELE  (ZE13L)
(2) B3 DA - IEE R U SRAMERTE

(EEXRRD AL
(mol %) X&> TH> TFO)X> n-TBF> i-TH> n-R2B> n-~NFH> TR
B 289 277 226 226 226 226 226 220
RAE 99.34 13.60 10.38 3.32 1.59 1.45 1.41 3.75
&/ME 68.80 0.00 0.03 0.00 0.01 0.00 0.00 0.03
B 88.20 5.67 3.63 0.96 0.66 047 047 1.22
RERE 7.57 3.61 2.33 0.71 508 033 492 0.85

OKBHERARDR)
(mol %) X&> TH> FO)X> n-TBF> i-TH> n-R2B> n-A~"FH> TEERER

B RHEL 69 57 6 6 6 6 6 6

RAE 99.34 0.17 0.06 0.01 0.01 0.00 0.00 3.75
&/IME 95.64 0.00 0.03 0.00 0.01 0.00 0.00 0.57
B 98.15 0.03 0.05 0.01 0.01 0.00 0.00 1.64
BRERE 1.12  0.04 0.01 0.00 0.00 0.00 0.00 0.96

CHEPRER - XEDRXR)
(mol %) A&> TH> TFO)> n-THY i-TH> n-RIEF> n-~"FHS ZHIEKRER

B 220 220 220 220 220 220 220 220
RX{E 92.86 13.60 10.38 3.32 1.59 1.45 1.41 2.87
&/ME 68.80  3.55 1.26 0.31 0.21 0.09 0.03 0.03
B 85.07 7.14 3.72 0.99 068 049 0.26 1.03
BRERE 5.83 2.45 2.29 0.70 0.33 0.32 0.26 0.71

FE)MEERSFAEENATHD.

(3) BEEMRER

(EERARIT A2

(B FEHME GCV (BEEH) RERPELREL CEF-G

GCV MJ/m’SATP _ 95%{=#XM  GCVMI/kg  CEF-GgC/M]  95%(=REX R
40.15 40.56 / 39.74 52.69 13.97 14.01 /13.93

B(R)RME (S51E) NCV (BEEY) REEFFH AR (BE1E) CEF-N

NCV MJ/m’SATP _ 95%{S#XRI  NCV MJ/kg  CEF-N gC/M]  95%(E#EX S
36.62 37.00/ 36.23 48.04 15.32  15.36 /15.28

(4) RITREE O -REE (FF: RITRERREE(ISATPHIEAE)
W(BRA)FEME GCV (BREA) R FHEHRER CEF-G gC/M)

WITE HMETEME 1BEE S%EHEXE RITE HEEME BEE 9IS5%EHKXME
39.85 40.15 +0.007 XA 13.90 13.97 +0.005 X4t
41.00 40.15 -0.021 XM (012FEXERHE)
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B(EfZ)FEHE NCV Ml/kg R RE CEF-N gC/M)

IPCC  #BEEME HBEE 95%EHMXME IPCC MEEE 1EEER  95%EHEKXE

47.95 48.04 +0.002 IPCCXFA 15.30 15.32 +0.001 IPCCXIA
FEEMEXRE A FEEEXRE A

(5) ¥4l - ¥5 5w

- BITREEEHCREEED 5% EHEXEIERD TLNDIH, HEREEMER
IBCERETCEHARBMBEOH TRV &, FILREEMEFIRITREMED
IPCC 2006FcfETH A1 RS+ > DRFFFHARIR E 1% U T TERD TRIFIC—I
ITBRITENS, RRE - RRFHBRBECHCBREEEICERINETH D,

- BEXRADRICDNTE. BEELE 98%L EDEFHIIRAS >N BSIRDKEHE
HABARE, B 85%NEBETIV>Y -JO/\REZSTMMBREMHEN X -
ABHARATHRNERODTHH., RBE KRRFBFHRICEERNBOHSNDI L
N5, IECSEEELLTINSDIERZRITINETH D,

(KBERADABLR) (B&1E)

(B )FEME GCV (BEY) REBEHARER CEF-G

GCV MJ/m’SATP _ 95% 1S58 X GCV MJ/kg CEF-G gC/M]  95%fE3E X
35.74 35.84 / 35.64 52.93 13.49 13.49/ 13.49

BEM)FERE (S51E) NCV (BEED) RFHELRER (&%1E) CEF-N

NCV MJ/m’SATP  95% =38 X ] NCV MJ/kg CEF-N gC/M]  95% {538 X
32.47 32.57/32.38 48.09 14.85 14.85/ 14.85

CHABHEDR -MMRALABLR) (BE1E)

W(E)FE#E GCV (BEEY) RFRHELARER CEF-G

GCV MI/m’SATP  95% 1S58 X GCV MJ/kg CEF-G gC/MJ  95%1E%8 X i
41.53 41.92 / 41.15 52.61 14.12 14.15/ 14.08

B(Ef)FEH#E (BE1E) NCV (BEED) RFHELARER (Z%1E) CEF-N

NCV MI/m°SATP  95% 1S A X RS NCV MJ/kg CEF-N gC/M]  95% 53X
37.92 38.27/ 37.56 48.02 15.46 15.50/ 15.43

5-1-3. KRR (BE1E)
(1) BEZSE -aalheg
LB RRE - MITREME (2000FE U RTH S Ot FrfERE)
REFFEFRE - BITREME (BEXRD ARKERIFHFRE)
BENSZE NV, RREQBITREEZREE. REFLFHREIEERARLAD
SEKBMEDABHN ADEEICEH.
(2) B DT -HEERURAMEME (ZH7130)
(3) BEERER (%=2120L)
(4) MITEREE LD -REE (RS2 0L)
(5) ¥4l - ¥5 5w
- BITREEOESDR(EA)FERE(T 15.3 Ml/kg ZERAT D, CNICHET
BDIRFHFHREIMEIRN BN T DKBEHES ABEHRAD 13.5 gC/MI ZRLD.
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5-2. BETRE-RIEFBIRILF—

5-2-1. 8 &R (B2&1E)
(1) BET32 - a4 i 2
At  ()EARKESS, RAMEOREH.
BENSZE DI, (H)BARRESZOBRNICIDIREFERAEE.,

KRTTE HB(BA)FRRE(RE) £, JIS-M88144EHlL
BRI (RERESER) KB, JIS-M8812, 8813 %4

WIENE RRESORREOUTERLEL L TRE“EEZAL. FRNOHEE
ETNMEFHULEBZREELT D,

KZ=EHEE 10.00%, 2EEKT 37.50%), k53 20.00% MRELUTE
(IRAL)FERE (5 )2 #ET T Do

(2) B3 A - IEE R U SRAMERL E

R(Ea)FEHE RESHBE
GCV MJ/kg (#%z) (K )wt%
Bahat e R 24 10
RX{E 14.62 36.99
&/ME 12.59 27.33
B 13.77 32.38
BRERE 0.627 3.357
(3) BEEMRER
(B )FEME GCV (BEY) REBEHARER CEF-G
GCV MJ/kg(#t&z) 95%EFE X fH GCV MJ/kg CEF-G gC/M]  95% =X
13.61 13.87 /13.34 13.61 0.00 ---
B(EM)FERE (S51E) NCV (BEED) RFHELRER (E%1E) CEF-N
NCV MI/kg(#E§z) 95% =58 X NCV MJ/kg CEF-N gC/MJ  95%{E %8 X i
11.90 12.67/11.13 11.90 0.00 ---
(4) BITREE & DL - 1REE
() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)
RiITE HEEME BEE SWEHRKXME RTME HMETME EEE IS%EHEXE
13.20 13.61 +0.031 [XF@E4% 0.00 0.00 --- ---
B(fEfz)FEEE NCV Ml/kg RERBFHRER CEF-N gC/M]

IPCC  #BETEE HBEE 95%EHMXME IPCC MEEE 1EEER  95%EHEKXE

11.77 11.90 +0.011 (IPCCXRi%) 30.68 0.00  ---
FEEEXE AN (£%1E 28.53, -0.070)

(5) ¥4l - ¥5 5w
- BITREEEHCRBEEED 5% EHEXEIERD> TLDIH, HEREEMER
B CESRETEEXBMMBDO TRV &, FHERBEEMEE IPCC 20065 cET
BARSAZCORRELMOTRFIC—HNIDZLERENS, RRAEZMTRR
BEECERINETHD.
- BATRIRILF—OBR (CRVERERFFHAREE 0 £ 95,

*25  HERZIRAE & (ITHEEZRIRBIDE TH D BIEMRIC 105£5CORETERKT DKDINFELRLRBIFTHHIC
EZRUZREZWND., BBKDDOSERBKRENRRBZXE I DHIBKIREERRD. #m3. B8,
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5-2-2. & # (&3&1E)
(1) BET32 - it 2
At (H)EARKRESS, RAEORMH.
BENSZE DI, (H)BARRESZOBRNICIDIREFERAEE.,

KRTTE HB(BA)RRE(RE) EA, JIS-M8814 4§l
BRI (RESHR) KA, JIS-M8812, 88134 HL

HIEALIE REESDRRAEBOAEREL U CREZEEZAL., KEAROHES
TMEFHUEZREBET D,

KZ=EBE 7.25%, 2EiK5 10.00%, k73 35.00%MREULUTE
(IRAL)FERE (BF) 2 #HET T Do

(2) B3 A - IEE R U SRAMERL E

R(Ea)FEHE RESHBE
GCV MJ/kg (#%z) (K )wt%
Baha AR 23 5
RX{E 22.14 48.96
&/ME 8.83 46.68
B 17.24 47.75
BRERE 2.748 1.048
(3) BEEMRER
(B ) FEME GCV (BEY) REBEHARER CEF-G
GCV MJ/kg(#t§z) 95%EFE X fH GCV MJ/kg CEF-G gC/M]  95% =X
17.06 18.25/ 15.87 17.06 0.00 ---
BEM)FERE (S51E) NCV (BEED) RFHELARER (E%1E) CEF-N
NCV MI/kg(#f§z) 95% =58 X NCV MJ/kg CEF-N gC/MJ  95%{E %8 X
15.34 19.58/11.10 15.34 0.00 ---
(4) MITREE L DILE - 1REE
() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)
MITE #HETEME BRE S%EHERXME RTME HEEME BEEE IS5%EHEKXMHE
16.30 17.06 +0.047 XMEA 0.00 0.00 --- ---
B(fEAz)FEEE NCV Ml/kg RERBFHRER CEF-N gC/M]

IPCC #EBEFEME BEE 95%EHMXME IPCC MEEE 1BEER 95%EHEKXE

15.60 15.34 -0.017 (IPCCIX[E#E) 30.68 0.00  --- ---
HEEEXE A (&&1fE 32.88 +0.072)

(5) ¥4l - ¥5 5w
- RITEEEEIFHICIREEMED IS5%EEXMBATH D, IPCC 2006F T K
SACOERREEHCLREEEIMNR BRI DILBRENS. BRAEBZHI
BEEICERINETTHD.
- BATRIRILF—OBAI(CRVRFEHFHFREEE 0 T3,
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5-2-3. B MY - BT S XF w2 -RDF-RPF (WITNESEE)

(1) EESE - H A g

ARltE EES - BITIZEEME (2005FEEHN S OMEERE)

RFRHEHZRE -0
BEAZE PDMEV, RASBIRITELELIRE.
REFHEHRFRBIRERAIRILF—OER (TN 0 &TD,
(2) B DT - ER O SEAMEME (XA L)
(3) BEEMR (xHL)
(4) IRITZEMB LD -RE (BZHRL)
(5) T4 - §E5 5%
-RITEEEOEBSDR(EA)RERA=EZUTOESD T3,

BES A 47 33.20 MI/kg (57K -BIK)
BISAFvY 29.30 MJ/kg (BK-BIR)
R D F : Refuse Derived Fuel 18.00 MJ/kg (B/K-BIX)
R P F : Refuse Paper and Plastic Fuel 26.69 Ml/kg (B/K-BIR)

- REFEAHAIRILF—OBEACHD, WTNOIRILF—RICDWTEIRILF—
HRREFFEFEERE 0 &9 B.

5-2-4. REYH R (SZ1E)
(1) EESE AP g
ARl EEE - IRTIEEE (2005FEH S0 ERERZRE)
RF=HEHZRE -0
BEAZE DAV, RASIRITELEBELZLERBIRGE(CRE,
IREHFFEFZRBEIKRBFHAIRILF—DER(CRWLN 0 &£TF 3,
(2) B DT -V MER O SEAMERME (B2 L)
(3) BEEMRR (RHL)
(4) IRITEREBEEDLE - RE (ZHRL)
(5) T4 - f&5 5%
- IRITAZ¥EME( 23.40 M)/m*-N ) ZZEIRIFIREE(SATP) (CRE LT 21.44 MI/m?
@SATP &9 35,
- RFHAIRILFE—OBEAICHL., ITRILF—EERFHEEFZREE 0 &3,

5-2-5. BRI\ A ARX X -BREINAANY X (WITNESEE)
(1) BET32 - a4 i 2
At RRE - B - REEDRE (BEHRAERCLDIFRTIME)
-BR - T —ILOR(BA)FERE
REBFHARER -0
BESZE DAV, RREQRITRERRAENL ST MEMER.
REFFEFEHEEETRIRILF—OBAI LWL 0 &T B,
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(2) DDA - VHEEAOENEME (ZH2L)
3) BEEMRRE BRERL)

(4) IRITIEEBE E DR -IRIE (BRHRAL)

(5) &4 - f5 5

- BHRNAAATIACDOVNTIR, RAEERRBO LB DR (BN)RAES
17.79M/kg (BK-BIR) £F 3.

- RENAATRLCDNTE, REEBDIY ) —IILOBRKB (B RS
23.42 MJ/I & U. #E-HBRREDRRRDIBIE/INAATRICDVNTIEHZEE
ZHEL U TCHEAZzBEUTCEET D

- BAEUBEIRILF—OBEA TRV, KRREBFZRET 0 & B,
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6. HimRUREE

6-1. XFERBREHD SHENICHESNIRERRE RFHFLFRER

6-1-1. #HH X
12A-13A#tHe (&2&1E), LPGEEMIE (S51E)
(1) B & -aalheg

b LPG-EEXRAN R -BMARRN A (LNG) DFERE - KERIFHFRE
REERLGINABEEEDERRTRAECHSITDIFEERNEBH TR (—
g ) HHaRIRALEEE.

BEHZE DN, LPG-EEXRAST R -BARASL A(LNG) OFEHE - REFHFHFZ
BeNABEFRICBITDIEEBOINSHADEHHA(—RITX)
HEREFPEEZE(CICU TMEFY U TEE.

(£ E /P)) 2008 2009 2010 2011 2012 T 15 mBERFig*
LPG 42 43 48 53 54 48.2 51.1
EEXRAD A 131 127 115 128 121 124.5 121.9
A KN A(LNG) 1439 1424 1553 1591 1590 1519.3 1528.9

RI) RITRERRERECLDIIRINF —EZHREEMECIZRASEE(CHRE

HIENIE #HHAHAXICDWTIE, READRICHEBRIRILF—HE -BK(IE™
PDRBEEBEOBFRHEEBLEITDIN, YUEHE - BEIML THDEHH
ZDFEH R = H RH OB ZE TR,
(2) B DT - ER U SEAMEME (XA L)

(3) BEEMRER

(B )FEME GCV (BEY) REBEHARER CEF-G

GCV MJ/m’SATP  95%1{E3EX GCV MJ/kg CEF-G gC/MJ  95%1E%8 X i
40.11 40.76 / 39.47 54.69 13.80 13.88 /13.73

B(E)FEH#E (BE1E) NCV (BEED) RFHELARER (Z%1E) CEF-N

NCV MJ/m’SATP  95%1{S3EX ] NCV MJ/kg CEF-N gC/M]  95% {538 X
36.56 37.17/ 35.96 49.81 15.16 15.23 / 15.08

(4) BITREE & DL - 1REE
() FEME GCV (BBHEA) R ZF=BEH A2 CEF-G gC/M)

MITE HMETEME 1BEE SEHEXE RITME HEEME BEE IS5%EHKXME

41.04 40.11 -0.023 X4t 13.65 13.80 +0.011 [XRi4+

B(EfZ)FEHE NCV Ml/kg R RE CEF-N gC/M)

IPCC  #BETEME HEEE 95%EHMXME IPCC MEEE 1BEER  95%EHEKXE

47.95 49.81 +0.039 IPCCXFf(A  15.30 15.16 -0.009 IPCCIXFEHA
EEEXRES FEEMEXE

(5) il - 55w
- HAHRCDONWTIE, REIDERFBEECICUEMEFICLDRRE KR
HEREBZEELTED, HZBEEDEX S ICRVWLEEREEMBCEHRIANET
»D,
- RITHRERRER(CHITDISEMEDDS S, [4A~7C HIBIEHABHEEDORE
BRCKDERNCIE EHEEREBNRVIRE LB O ORI RETH D,
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- RITEERBERICHBITZISEZMEDOSBM12A- 13AMRBIIC DWW TIERIEBMET
HRAIDHEERL ETD. LPGEEMIEICDWNTIE. SIRMETICKDLPGD
BEZIHAREUTRELIEEDZEIT LT D,

(LPGE#ZMHIE)(=E1E)

W(Ei)FE#E GCV (BEEY) RFRHELARER CEF-G
GCV MJ/m’SATP _ 95% 148X GCV MJ/kg CEF-G gC/M]  95%fE3E X
97.73 98.20 / 97.25 50.06 16.38 16.39/ 16.37
BEM)FERE (S51E) NCV (BEED) RFHELRER (E%1E) CEF-N
NCV MI/m°SATP  95% 1S A X RS NCV MJ/kg CEF-N gC/M]  95% 53X
90.64 91.09/90.19 46.43 17.66 17.67/ 17.66
6-1-2. &8 7

XBIRHE, BRERBE
(1) B - BB
SRS BHBEME - WATFILE —HE LS IREEK REREDE.
BESE HE] RU N
HENERE EHECLD 3.60 MYKWh £T 3,
REHERE BHATRIH AL M ST 3 BBIBR
BEORNEBNEN SHESNBRNRENEN S HE.
STHAVE BHBEMH -BATFILE—HEHCHIZHBIBE
EORBRERUEZRBIARN SHESNDRENE RERE
ENSHE.

(2) B DT -HEEBRURAMEME (ZH7120)
(3) BEERR (M(BL)RAE BE(RLA)ERELEHD)
CHERFEZE) 3.60 MJ/kWh (&
(ZEImFEME) 9.48 MI/kWh, 95%EFE X 9.50 / 9.47 MI/kWh
(REimFEEHE) 8.68 MI/kWh, 95%EFEX M 8.74 / 8.63 MI/kWh
(4) BITREME L DLEER
(ZREmFEE) 1T 9.63 MI/kWh, 1EHEK -0.014, EFEXMH
(REmFEHE) 1T 8.81 MI/kWh, 1BIAZE -0.015, EHEEXME
(5) il - 55w

- BARDWTCE, HEBRRENSE RERAENE TERRERSZETRERNS
REARICBITIDELEIC. BEEEEINETTH D,

- BHOHEECHT IRFFLFBBR(CEICRFIFLREA)CDONTE, tikm
BACBHIEECE DK RBERE REAGCEDETBEERREXEBICETE-
RRESNTHD, FLHEHERCHZEURWSEETEEB ICENDHRIBICEL
EIRILF—BENSEEINESTHD, o THREMBE LU TORRIFHAER G
TESDIEUN,

*26 BADRMEOEBERVFHFMALREEBRREIC DT, #R5. 28RH DR
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6-1-3. 2 (ER)
(1) BEESE - e
AR ERXESRMIBERIER], KOBERKULLE,
BEAZE DFEI, 100COERIMKESR 1kg OFRLEHRSE X IZEIRIFIREE(SATP:
25°C-10°Pa)B#ETHETE,
(2) DDA - VHEEAROENEME (ZH20L)
3) BERR (BR(BL)ERHE)
100°CEBFI/KZE S  2.57 MI/kg (FZEIRIBIRAERE %)
(4) IRITEEBEEDLEER
I/81T 2.68 MI/kg (/ ILXILIREE 0C 1&RE E#) , &R -0.040
(5) 4l - 555w
- BEK)ICDODVTIEIRERESD 100 CERBIKEGEEE LT BIN., RITD /)L
TIVREREZIZEIRIBIREREECIREULEICEFRINETTH D,
- BEERK)DOBEE(ICEAITIRRIEEFRICDOVNTIE. EAHRZRCER CEER)
DBRBICBEURIRILF—ENSEEINETTHD, EEMBEE LU TOREH L
BREUITEDRL,
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6-2. FHREHE (2013FEWTRERRAE REFLFEHAR(E))

6-2-1. K X
IXRILF—IE

BER(BA)ERE

BEBEM  RERHFFE(9C/MI)

&=

[Bx-AxRHEm

A SR A X 28.79
O— U XBERBK 28.94
WA R IR A 28.01
B AN — AR 25.97
By AR AE TR 27.80
d—UX 29.18
OA—DRXFHX 19.12
SV EVAPS 3.284
LINCYAPS 7.640
(B H]
R AR 38.28
NGLO>F>t—b 34.93
LPG 50.06
FIH5 33.31
HYYU> 33.37
> v MAELH 36.34
T 36.49
B M 38.04
A EH 38.90
CEil 41.78
A 40.20
(UE=pap:ELn 41.87
AAIIND—-DUX 33.29
PR AR 46.73
[(RADX-EHAKX]
A KA X (LNG) 55.01
EEXARDR 40.15
#HHAHX 40.11
B -]
BIHEBRELNS 3.600
BEHZEMFERE 9.484
BENHREMFERSE 8.683
ARJUHBRRLERS 2.571

MJ/kg
MJ/kg
MJ/kg
MJ/kg
MJ/kg

MJ/kg

MJ/m’@SATP
MI/m’@SATP
MJ/m’@SATP

MJ/I
MJ/I

MJ/kg
MJ/I
MJ/I
MJ/I
MJ/I
MJ/I
MJ/I
MJ/I
MJ/I
MJ/kg
MJ/kg
MJ/m’@SATP

MJ/kg
MJ/m’@SATP

MI/m’@SATP

MJ/kWh
MJ/kWh
MJ/kWh

MI/kg@SATP

24.53
24.42
25.06
24.42
25.92

30.22
10.93
(BRIEE)
41.72

19.00
18.26

16.38
18.63
18.72
18.60
18.71
18.79
19.32
20.17
19.89
20.41
24.50
14.44

13.70
13.97

13.80

(BRIEE)
(BRIEE)
(BRIEE)
(BRIEE)

iR, NNE 15
N=]
i

N=|
ATV

B SE R

7
N=]
LR

N=RC

QAT

BK-BIX

25C-10°Pa
25C-10°Pa
25C-10°Pa

N

25°C-10°Pa
25°C-10°Pa
AR, NEFLI
25°C-10°Pa
MEFEH
MEF
25C-10°Pa
25C-10°Pa

25C-
25C-
25C-

10°Pa
10°Pa
10°Pa

BXK-BX
BK-BX
25°C-10°Pa

AR
25C-10°Pa
MEFEH

BIBRE 6-2-1-1. ~ 6-2-1-8. (B FERAEB-KRIFFLFBBER (24, BE - RIAEK - [4K)
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6-2-2. &EEXR

IXRILF-IR BER(BARME - EEHEA REREBEAERQC/MY) E &

(AR B - RAHR)
[ — MR % 25.28  MJ/kg 23.74 SRR
ik - 18K 13.05  MJ/kg 26.82 SRR
FEE A A — %R 25.97 MJ/kg 24.42 AR PR
WS R 23.90  Ml/kg 25.92 BK-GK
COM 36.20  MJ/kg 21.88 BK-GK
CWM 20.90 MJ/kg 24.42 BK-BIK
J—JLY—IL 37.26  MJ/kg 20.90 BK-BIK
FKREASEH X 3.403 MI/m’@SATP (fEIBIE%E) 25°C-10°Pa
FE AR 39.30 MY/ 19.14 25°C-10°Pa
BEEREY 22.44 MJ/kg 19.96 BXK-BIX
i AmYLeY 50.35  MJ/kg 16.23 TRAK
s> 49.43  MJ/kg 16.72 TRAK
AV AN D, 33.75 M/l 19.26 25°C - 10°Pa
LEa1S5—HYUS 33.31 M/ 18.63 25°C-10°Pa
BN 4 33.75 M/l 19.26 25°C-10°Pa
ST w NRRL(D YU YEY 35.43  MJ/I 18.35 25°C-10°Pa
ST w MARI(TEE) 36.54 MY/ 18.66 25°C-10°Pa
B =i 40.40 MY/l 19.98 25°C - 10°Pa
FEACEH 41.16 M/ 19.82 25°C - 10°Pa
F2IT7IL N 41.87 MJ/kg 20.41 BK-HIR
BRIFH X 7.640 MI/m’@SATP  41.72 25°C-10°Pa
n B 9.255 MJ/kg (#&K) 0.00 LR EIRmAE
MAXAS (SIELNG)  38.18  MI/m’@SATP  13.70 25°C-10°Pa
HGEMES RBH R 35.74  MJ/m’@SATP  13.49 25°C-10°Pa
SHEFE S R - 2 41.53 MI/m@SATP  14.12 25°C-10°Pa
RELH R 15.30  M)/m*@SATP  13.49 25°C-10°Pa
A R (12 13AH8) 40.11  M)/m’@SATP  13.80 25°C-10°Pa
A R (LPGEEMHE)  97.73  MI/m’@SATP  16.38 25°C-10°Pa

(B&ETE -XREHAIFRILT-)
2 K 13.61  MJ/kg (#87)  (0.00) 108 -
B # 17.06  MJ/kg (#8)  (0.00) 18-
BK/ A A< R 17.79  M/kg (#87)  (0.00) 108 -
AR NA AT 23.42  MI/I ($EXK) (0.00) TS ) —)AE
FREY S R 21.44  MI/m’@SATP  (0.00) 25°C - 10°Pa
YA 33.20  MJ/kg (0.00) BK-BIK
RTSRFwVY 29.30  MJ/kg (0.00) BK-BIK
RPF 26.69  MJ/kg (0.00) BXK-BIK
RDF 18.00  Ml/kg (0.00) BXK-BIK
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6-2-3. E(R)EREX (LtR-ZSRA, EE5E(RA)FERE)

IXRILF—IR BURADFEPE BEEEA FRFEHFLFHERQC/MY) B &
[AiR-AREm]
A B R 26.52  Mi/kg NCV 26.63 SEIR, HNEF
O— O XBEERBHR 26.68  MJ/kg NCV 26.50 SR
IRSA B A R 25.74  Mi/kg NCV 27.27 SR
A — MR 24.66  MI/kg NCV 25.68 SRR
WABIER 26.89  Mi/kg NCV 26.80 SRR
d—22R 28.81 MJi/kg NCV 30.60 BK-BIR
O— O RIFEHR 3530  MJ/kg NCV 13.74 25°C-10°Pa
BIEHX 2.517  MJ/kg NCV (EBIEE) 25°C-10°Pa
AR X 6.149  MJ/kg NCV 41.92 25°C-10°Pa
[A H]
A% 5L A [ 42.30  MI/kg NCV 20.18 25°C-10°Pa
NGLO>F>t—hk  43.69  MJ/kg NCV 19.49 25°C-10°Pa
LPG 46.43  MI/kg NCV 17.66 RAK, IIEFLS
F oY 43.17  MIi/kg NCV 19.86 25°C-10°Pa
AHYYU> 43.07  MI/kg NCV 19.94 MEFEY
1w MR 43.29  MIi/kg NCV 19.82 MEFEY
1T S 43.18  MI/kg NCV 19.92 25°C-10°Pa
I 43.20  MIJ/kg NCV 19.99 25°C-10°Pa
A EH 42.51 MJi/kg NCV 20.46 25°C-10°Pa
CEih 40.88  MIJ/kg NCV 21.24 25°C-10°Pa
e pr=piz 41.70  MI/kg NCV 20.99 25°C-10°Pa
thEEAHER 39.77  MJ/kg NCV 21.46 BK-EX
A T—UX 32.79  MIJ/kg NCV 25.04 BK-EX
BSHATH R 46.68  MI/kg NCV 15.71 25°C-10°Pa
[RAH X -#HH K]
WMARAHR(NG)  50.06  Mikg NCV 15.06 TRAK
EEXARS R 48.04  MIi/kg NCV 15.32 25°C-10°Pa
A X 49.81 MJi/kg NCV 15.16 EFEY

FRi¥) R6-2-1-3, -4 OE(RM)FERAER VNI G T BREIELFZRE,. ER-SBRICERLIEEDT
HD. INSEIRILF—EBREVLPIRILF—ERCOFFHEEDETEICHERLU TIZRSRRL,
BECHEAINTEZEMEE. R6-2-1, -2 OR(BM)EBRERVCNICHIE T DREHERKTH S,
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6-2-4. E(R)ERAESEER (ER-SRA, T CEESE(RM)EAE)

IXRILF-IR BURA)EP= -BEEAMA B REVFHEER(QC/MI) 1 &

(BR-BH-XAHR)
= — g 23.90 Mi/kg NCV  25.12 SRR
ik 1B R 10.98 Mi/kg NCV 30.02 SRR
FE B A —ARIR 24.66 MJ/kg NCV  25.68 SRR
=y 23.11 MJ/kg NCV  26.80 BK-GK
J—)L4 —JL(IPCCIE) 28.00 Mi/kg NCV  22.00 BK-GK
FKREASEH X 2.608 Mi/kg NCV  (fBBIEE) 25C-10°Pa
F& 25 FA 52 5Hh 42.09 Mi/kg NCV  20.27 25°C-10°Pa
ESE RS (IPCCE) 27.50 Mi/kg NCV  21.01 BK-BK
i AmPASY. 46.66  MJ/kg NCV 17.51 RAK
e 45.94  Mi/kg NCV 17.99 RAK
AVES N D, 42.51 Mi/kg NCV  20.44 25°C - 10°Pa
LE1S5—HYU> 43.17  Mi/kg NCV 19.86 25°C-10°Pa
R 42.51 Mi/kg NCV  20.44 25°C - 10°Pa
STw NRR(DYYYE 43.68  MJ/kg NCV 19.57 25°C-10°Pa
ST w NAR(TIRE) 43.20 MJ/kg NCV 19.88 25°C-10°Pa
B & 41.58 MJ/kg NCV  21.08 25°C-10°Pa
FREFCEH 41.32  MJ/kg NCV  20.92 25°C-10°Pa
F2I7IL K~ 39.77 MJ/kg NCV  21.46 BK-BK
BRIFEH X 6.149 MJ/kg NCV 41.92 25°C-10°Pa
MARAH R(KILING)  50.06  MI/kg NCV 15.06 25°C-10°Pa
HGEMES ZEH R 48.09  MJ/kg NCV 14.85 25°C-10°Pa
SHERREME S Z -4l R 48.02  MJi/kg NCV 15.46 25°C-10°Pa
A R(12- 13AEHE) 49.81  Mi/kg NCV 15.16 25°C-10°Pa
;A A (LPGEIEME)  46.43  Mi/kg NCV 17.66 25°C-10°Pa

(B&EOJEE-FKERAITRILE-)
£ & 11.90 Mi/kg NCV (0.00) ez -8k
B # 15.34 MJ/kg NCV (0.00) ez -8k
TARINA AT R 27.04  Mi/kg NCV (0.00) Ty ) —)UiE

) R6-2-1-3, -4 OE(RM)ERAERVCNICHIE T IREFEFZRE. K- SBRICERLEEDT
HD. INSEIRILF—EBREVLPIRILF—ERCOFHEEDETEICHERLU TIZRSRRL,
BECHERAIRTEZEMEG, T6-2-1, -2 OR(BM)EAERVCNICHE T IREHRLEZRBTH S,
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6-3. &

6-3-1. RERRE  RRPFHAEDEET
(1) AX -SEEXROEBE DOUEE
RITORERMS - RRFLEFEHEROD S, BFEOIRILF—FHRKRLEEADH
B IRILF—RBIFECOHLEEEERER LOBANS., TLDESDEBZHRET

BTENBEHTHDEEISND,
(BEBERNDHH
-fIJy>
- CRE R
-2 xw MRRURUTHE), Ty MARER(H VU 2B
- BRUFHR
- WA RAT X (KMELNG)

- AGEMH X EH R, SHERAES R - X EH X

(BEBEDBAEAET)

B SERIARE

(AENBBEEEABET)

- EE— AR

(BEEENSOREL)

- RIEEER, BRIEEER
- ETES R - 4A~TCHE
(2) A% -BEBEEOMESH

FIREERRE RERLERRCOVNT, (1) OREGHTZAR SEEEL
DEEICDNT, ABICHVNTHECHE UER(BI)RAECLZEERBRERD
CNICHBT 3REE R CEH INRETHS.

U EREEEG. T0%<HAEAMEN SHBHBRVEERLERSH(C LT
BROCEELEEDTSHD. A—OTRRMBMEN, SEAE KEFLEREEEN
CHESNTHED. E5CTODYMEERTEEMB® IPCC 2006FHETH A RS
SERE EDHERECIDBRLEEDTSH D, BB (SHEME- ERIEEEL
TWBEEXBNS,

6-3-2. —EIOBFRERHNE RRFEFRHCHAIDIIXRILF—ERCO-BEEFOBEFEERER
EAL
RITORERRE - KRIEFLEFRBROZN SEREBOMK TCOEHRELE=NTULD
BN IRILF-ERCOHHEETEREM LOBRRN S, FEANHHENSETDIMNE
IENBFEFEEE CETDEBY. SFEOMDHER - YIEHEN SHME AT ZA
WCTBEBEHEREBRCDOVTE., —KRICEENICHEEEZRNDZLERETIED
D, TRILF—ERCOMHEBOEERICSWVWTITAERBRDBFESERNSE KER
HHFRBzBEEL TCHVWSHBANBITINETHD.

6-3-3. FHDKREDHINFIESTEEL
RITOFEBADRZEE(CDOVNT., ZERAS(CHEVWTEFERBHOBMAAMICEEEZLTLD
EOD . RFAPFHFBEICBVWTEETORERBICDOVWCE—DOIEIEZRAWTEEL TS,
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HEEEARECDONT, IRILF-—EBRCOHFBFHEEEHER LOHANS. FEL
BRETHE [C K DEABI DL E IR Ep DM - MMHEB EARICHEWTHE UZRRICET
D BN ZAWT, MR DRREZ#MNG (CESTUTEET DENBT
INRECTH D,

6-3-4. RAE - IRRIFLARE O - AT N DFHrER - oET

Rl -ahmHEmCE Y REAEOMMA ELUHEETR & U T JIS-K2279 (CED < H#EET
ANBREFEASNTLSIN, ABCHIFIRAANZRAVWTHEE - REEZIToEET S,
ZE 0.8 UTofTl-ZTv MAREREDERMEMICHSVWTHZMETATEHREREX
PREFENERN. CNZERATDITEEFTBYTHDZEMNHBLL,

Tz, REFEFEHCOVWTRREERTELGHIRANFEERET. =5(CAHRICDN
CTEIRERE RFHFLEFRBEEBICERTERHEIRANMFELRVRRCH S,

> T EMA—MEER - FURRUNGLO> T > — M BRERCRIKCIRS)CDNTIE.
ITRILVF—RIRCOHHEEREDETER CHEWVT. RIRTHISAE LIz - LU
STROSEERERMESTNEIRIBEDZERL TREAINRETHD.

- 65 -



14/11/02TRILF—

Bli5E R

RREERES - RBRYFHFAREERET / 2014 OCT / Kazunari Kainou (C)

[3-1-4-1. B A — W (BAL)FERE - D DT - YD IEA

Fm’r

HHEE]

Correlatlon of GCV vs Chemical AnaIyS|s Data for Steam Coadl

EEEHFE wt% (B2 E % Dry base)
70.00

A [EFE xkE% Fixed Carbon
V {EF 4 Volatile Fraction A

60.00

50.00

40.00

30.00

20.00
18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00

B(EMR&E GCV MJ/kg

[B43-1-4-2. & A —f%ik BE(RAL)FERE-pD DA - ) IEMBEAER ]

Correlatlons of NCV vs Chemcial AnaIyS|s Data for Steam Coa
EESHE wt% (B2 E % Dry base)

70.00

A ERE R J\»\ﬂ Fixed Carbon

V {E% 4 Volatile Fraction A
60.00
50.00

v
v
A A

4000 |5 A% Y
30.00
20.00

1600 1800 2000 2200 2400 2600 2800 3000
HE(EfA)FR EE NCV MJ/ke
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[3-1-4-3. SR —HEHR 46 (FHAL) TRV - IR SR IR (R 2R - 2 5T 8]

Correlatlon of GCV vs CEF(Gross) of Steam Coal

REHBFEHE (B (EHL)) CEF by GCV gC/MJ
27.00 © FEHIiE Measured Data

A RN IENSDHEEHE Estimated from
Chemical Analysis Data
(0]
26.00
25.00
24.00
23.00
22.00

1800 2000 2200 2400 2600 2800 3000 3200
B(EAR)FEEBE GCV MJI/ke

BIE) R3-1-4-1, -2 ([C LB BERE XY TR

[X3-1-4-4. B A —fi%ik B(RAL)FREAE-REFFLAREER - SHEETHE]

:v' £
Correlatlon of NCV vs CEF(Net) of Steam Coal
REHHZSH (RUEAL)) CEFby NCV gC/MJ
30.00 © FAIfE Measured Data
v ﬁiﬁﬁ*ﬁﬂﬁ?ﬁ‘%@?ﬁﬁ‘ﬂlﬁ Estimated from

99.00 80 Chemical Analysis Data

v e 0
28.00 L A

o

Yo
27.00
26.00
25.00
24.00
o
23.00
16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
E(E L)% 88 NCV MJ/keg

BE) X3-1-4-4, -5 [C K BHEHERZ XY KR
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[4-1-1-1. [0l BE-#E(SA)FEAEME [FE EL]]

50.00

47.50

45.00

42.50

40.00

37.50

35.00

32.50

wREBE GCV

B KFE L MJ/I

°© B8 % MJ/ke
(o)
&0, o
OOQ%
=] (] =]
0.70 0.75 0.80 0385 0.90 095 1.00

# [E Density kg/l

[H4-1-1-2. [ BE-BE(RA)RREERE K5 -E£]]

47.50

45.00

42.50

40.00

37.50

35.00

32.50

30.00

HUER)ERE NCV

B {KiE L MU/
© EE Y M ke
(@]
&5 oL
0.70 0.75 0.80 0.85 0.90 095 1.00

# [E Density kg/l
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[K4-1-1-3. [f0h ZE-R(BA)FERERE [KI1E] SHEEHE]

BERFEBRE GCV MJI/I
41.00
Preea]
40.00 A
7]
4]
39.00
38.00
37.00 ]
o
36.00 P
=
35.00
B (58]{E Measured Data)
34.00 A ZE IS DHEEHE Estimated Data by
Density
33.00 !
0.70 0.75 0.80 085 0.90 095 1.00
# E Density kg/l

B5E) R4-1-1-1 [C X BHHEREER T

[K4-1-1-4. [f0h ZE-BE(RA)FEREREE [FI1E] SHEFHE]

H{EA)FEEE NCV MJ/I

39.00
38,00 i
L]
37.00
36.00
35.00
O
34.00 v
o o
33.00 é
O (Z2H|{E Measured Data)
32.00 V ZEALOHEE Estimated Data by
Density

31.00 I

0.70 0.75 0.80 085 0.90 095 100

# [E Density kg/l

B5E) R4-1-1-7 [C LB MR EERT
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[E4-1-1-5. [R0H ZE-RRHFFLAERER(BAL))HEE - SHEEHE]

: ; y
Correlation of DenS|ty vs CEF (Gross) of Crude Oil
RERFHEH B (EHL)) CEFby GCV gC/MJ

2050 | o (ZEAl{E Measured Data)
A BEMSOHEETE Estimated Data by

Density o
20.00 &
“A
<o
19.50 A
19.00
18.50 o Z am
[
ot
o
18.00 08
<
17.50
070 075 080 085 090 095

# JE Density kg/l

1.00

BIE) 4-1-1-4 (L& BHFHEREZRT

[E4-1-1-6. [R0H ZE-RRHFFLAHR(E(RAL))HEE - SHEEHE]

3 - IR B v
Correlation of Density vs CEF (Gross) of Crude Oil
REHHEH (EUESR)) CEF by NCV gC/MJ

21.50 | o (==if|fE Measured Data)
V BZEMOHETE Estimated Data by

Density <><><>
21.00 w
v
8 (o4
20.50 v
Lo
20.00
<>
o
19.50 g’
o
19.00 A
’ <o
18.50
0.70 0.75 0.80 0.85 0.90 0.95

# [E Density kg/l

1.00

BF) H4-1-1-11 [C L B HEEHERZ TR
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[B4-1-1-7. [RH # %u)%@t -IRERBELGREER [EE] SHETE]

Correlation of GCV Vs CEF(Gross) of Crude O|I A
REHFHFREH (8 (BEHL)) CEF by GCV gC/MJ

2050 % (EAHE Measured Data)
A B(EEDFEBENL DHEHE
x Estimated Data by GCV
20.00

19.50

19.00

18.50

18.00

17.50
42.00 43.00 44.00 45.00 46.00 47.00 48.00

B(ERR#E GCV MJ/kg

B3F) H4-1-1-6 (C L DHFHREREZRR
[H4-1-1-8. 7l BE(RA)RAS - KA GAHERE [ES] SHEHE]

% 2
Correlatlon of NCV and CEF(Net) of Crude Oil
REHHBRH (HUEHL)) CEF by NCV gC/MJ

21.50 x (& Measured Data)
V BEUBEGDREE NS DHEHE
A L Estimated Data by NCV
21.00 w g
v
"
20.50 Vooa e
*x DR X
ROVE "“ 3 v
ols _A_- '-.'v'
20.00 AR %
- SR
v
*
19.50 V%ﬁz v
X
19.00 . x
18.50

40.00 41.00 42.00 43.00 44.00 45.00 46.00
HUEL )R EHE NCV MJ/kg

BE) H4-1-1-13 [C L BHEEHERE TR

-71 -



14/11/02TRILF—

RREERES - RBRYFHFAREERET / 2014 OCT / Kazunari Kainou (C)

Correlatlon of DenS|ty vs GCV of O|I Pr0|duc
BEGLFEB®E GCV MJ/kg, MJ/i

‘_|.

48.00
46.00 me o
Rhogq
X
44.00 Op X,
4200 | EESW/e 35‘
A
X
40.00 e = } .
&2 O 7L LAYy Premium
@3 Gasoline
38.00 B %154V Regular
Gasoline
36.00 A Yoy R(KTREY)
Wﬁ Jet Fuel/Kerosene
34,00 V3 TR V)
) Jet Fuel/Gasoline
o ¢ T H Kerosene
3200 | KRS MU/ B # i Diesel O
© AZEH Fuel Oil A
30.00 * CEH Fuel Oil C
0.70 0.75 0.80 0.85 090 095 1.00 105
Z JE Density kg/l
[K4-2-8-2. AMAE R BE-BE(EA)RHA=HE]

46.00

44.00

42.00

40.00

38.00

36.00

34.00

32.00

30.00

28.00

Correlatlon of DenS|ty vs NCV of O|I Pr0|duc ts
HE({BA)HEME GCV MJ/kg, MJ/i

L I

O
28 PM/ke

v

S Mu

& |

0.70

0.75

0.80

» o lH ¢

7V LA™YV Premium
Gasoline

L¥ 154" Y Regular
Gasoline

YTy MEREL BT REY)
Jet Fuel/Kerosene

Y TyMREL B V)
Jet Fuel/Gasoline

T M Kerosene

§ ;W Diesel Ol
AEH Fuel Oil A
CE;# Fuel Oil C

0.85 0.90
# [ Density kg/l

095 1.00 1.05
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[K4-2-8-3. A& m ZE-B(SMA)FEASEE, FHTE]

Correlatlon of DenS|ty vs GCV of O|| Pr0|duct
B(EL)FEBE GCV MJI/ke, MJ/i
48.00
46.00
44.00 X

B LM/ *
42.00 = ke B

pA 1Y
R
40.00 o B
38.00 M g
36,00 <"
2%

34.00 :Af:'

o ¢ ZHI{E Measured Value
32.00 >

PHH% M1 A HEEHE Estimated Value
30.00 !
0.70 0.75 0.80 0.85 0.90 095 1.00 1.05
% [ Density kg/l

ME) K4-2-8-2 (K1FY), -6 (EEY) [CLDH#HFHE

[H4-2-8-4. A& m BE-BE(RMU)FEREHEE, SHTE]

Correlatlon of DenS|ty vs NCV of O|I Pr0|ducts
E(EA)FEEBE GCV MJI/kg, MJ/i
46.00
4400
42.00 9
%
40.00 p %&
14
38.00
36.00
34.00
32.00
30.00 ¢ ZEA{E Measured Value
V HEEHE Estimated Value
28.00 T
0.70 0.75 0.80 0.85 0.90 095 1.00 1.05
% [ Density kg/l

BI3E) H4-2-8-11 (AKTEY), -13 (BBY)IC L BHEEHE
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[E4-2-8-5. A& m ZE-REHFFHGHRER(EA))1EE]

ik 3
Correlatlon of DenS|ty Vs CEF(Gross) of Oil Products
REBEHBEE (8 (EfL)) CEF by GCV gC/MJ

22.50 © JVITLH Y)Y Premium Gasoline © 4T jH Kerosene
B 3251y Regular Gasoline ® &% ;H Diesel Oil
22.00 A oy MRFLE (KTHEY Jet © AZE;H Fuel Oil A
Fl‘JeI/Kerosene‘ X CE;H Fuel Oil C
21.50 Vv Uy MRRLE () VAR Jet
Fuel/Gasoline
21.00 *
20.50 o x
20.00 j x
X X
19.50 a
19.00
18.50
18.00
17.50

0.70 0.75 0.80 085 090 095 1.00 1.05
# E Density kg/l

3 = ' 5
Correlatlon of GCV Vs CEF(Gross) of Ol Products

REHHFES B (EHRL)) CEFby GCV gC/M © 7 LTFLKY)Y Premium

Gasoline
21.50 B |X'15-4YY Regular
Gasoline
21.00 X A JTryMREL BT RE)
Jet Fuel/Kerosene
AP 3 S 0 WIVELY
20.50 2 X Jet Fuel/Gasoline
M,ﬁ © T i Kerosene
20.00 X o B £ M Diesel Oil
X © AEH Fuel Oil A
19.50 x X CEH Fuel Oil C
19.00
18.50
18.00 =
17.50

4100 4200 4300 4400 4500 4600 4700  48.00
B(EM)REE GCV MJ/keg
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[K4-2-8-7. Gl mE BE-RFHFLFEHRE(EA)) HE, SHEEHE]

Correlaton of DenS|ty Vs CEF(Gross) of Oil Products
BEREEH &S (¥ (B L)) CEF by GCV gC/MJ
2150 :
O FEiffiE Measured Value
* HE5HE Estimated Value
21.00 o)
X
20.50 i ;n
20.00 Ae 0
e &
19.50
19.00
18.50
18.00
17.50
0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 105
# E Density kg/l

B5¥) I 4-2-8-8 [C K DHEEHE

[X4-2-8-8. A m HW(SA)RRE-RAFLFABAER [EE], SHEHE]

REBEDBFRHE B (EH)) CEFby GCV gC/MJ
21.50 O 3=A|{E Measured Value

21.00 o

20.50 @

20.00 ot
19.50
19.00
18.50
18.00

17.50

: 43 2 % %
Correlatlon of GCV Vs CEF(Gross) of Ol Products

® HEEHE Estimated Value

4100 4200 4300 4400 4500 46.00 4700 4800
B(EM)R&E GCV MJ/kg

B¥) I 4-2-8-9 ([C K DH#EEHE
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[E4-2-8-9. AR M BE-REHFLFB(BURA))ER, SHEEHE]

el G BE-REHHEH(EUES
Correlation of Density vs CEF(Net) of Oil Products
REHHEYK (EUEA)) CEF by NCV gC/MJ
2250
O ZEAfE Measured Value
x HEEHE Estimated Value 4
22.00
° %
21.50 a
21.00 x& O
s ®
o
20.50
20.00
19.50
19.00
065 0.70 0.75 0.80 0.85 090 095 1.00
# FE Density kg/l

1.05

B5F) I 4-2-8-15 (C KD HEEHiE

[X4-2-8-10. A m BE(RL)RAE-RFFLFRIAERE [EE], SHETE]

< O = =y 5B AN, ST 19 LL] 2
Correlation of NCV vs CEF(Net) of Oil Products

REHBFEH (E(YELAL)) CEF by NGV gC/MJ

22.50 O ZEAlE Measured Value
¢ HEEHE Estimated Value

22.00

21.50

21.00

20.50

20.00

19.50

19.00
39.00 40.00 41.00 42.00 43.00 44.00

H(UER)RE#E NCV MJI/kg

45.00

B5¥) I 4-2-8-16 (C LD HEETHiE
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[E44-2-8-11. JIS-K2279 [C K D IREF BT RER-BEAEMA]

JIS-K2279K[C L H1F 2
Estimation error and Density Correlation of JIS-K2279 equation
HEETSRZE#,E Estimation Error ratio
0.100 B [FH Crude Oil
¢ FMES Oil products
0.080
0.060
0.040
0020 B
&
i} Y
e O O ]
0.000 P ég
e <o
-0.020
-0.040
0.700 0.750 0.800 0.850 0.900 0.950 1.000
# [E Density kg/l

2R ZE E Estimation Error ratio

0.100 B & Bl Crude Oil
¢ HHES Oil products

0.080

0.060

0.040

0.020

0.000

-0.020

-0.040
0.700 0.750 0.800 0.850 0.900 0950 1.000

# [E Density kg/l
BE) X 4-1-1-1, 4-2-8-1 [C L DHEHESKBABEOEZEEZKBETHRUTEE
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[K6-2-1-1. # (.—;LL FEAE-RRPFHHHMERE [EE] 1) £ 4K]

Correlation of GCV Vs CEF(Gross) for various METEy SOUTCES

miﬁtﬂﬁ:ﬁ (%(Iﬁﬁ)) CEF by GCV gC/MJ W -9 FE 8% Coking Coaal
45.00 O Wi AR ¥ i PCICoal
' ® WA —#2H Steam
. | Coal/Imported
V &4Fh° 2 LDG (A1) A EiE —485 Steam
40.00 Coal/Indigenous
V @ 48 i Brown Coal, Ligniff
I ‘ O A EBIER Anturacite
3500 |-@ (BN X BEG (B[RNBE) A I-42 Coke
A : JREH A COG
& IFN°Z2 BFG (7] #A)(& %))
- Vinkth LDG (& #)
3000 . ,*j, rxepe B /E i Crude Oil
ﬁm-?%%@&own Coal, Lignite + NGL-avT7 Ut—b Condensate
K LPG
7N L A Naphtha
A — %R Ste“n o?/ Impo rted . ;?}131 G':soline
CE;H ryel Oil C X oy MA$L i Jet Fuel
20.00 “&'d V T i Kerosene
[ i e Oil | ® & i Diesel O
15.00 LP& B AEH Fue Oil A
: A ® CE M Fuel Oil C
A«tﬁé X 14 12—92 Oilcoke
A HH RN A Refinery Gas
10.00 :1—’}7\&)@%“7\ COG | % & A KANR(LNG)
O EE XN A Natural Gas /

Ingideneous

25.00

5.00

0.00 10.00 20.00 30.00 40.00 50.00 60.00
B(ER)REE GCV MJ/ke

ME) MR SRS (BA)FEREBEMXME LRTR, T19E, KRFLFBR LR TRZRY, UTFEAK

[H6-2-1-2. # (B )RRE-IRRIFLFAEAER [EE] (2) MIWE]

Correlat|ons of GCV vs CEF(Gross) for pure materials
BRRBEHESE (8 (B L)) CEF by GCV gC/MJ
45.00
A 7 JUhY Alcane
— LB V 7)Vr> Alkene
40.00 Bkpe C B 7/la—JL Alchole
' @ #fifiEk Carbon
B —fkxEk Cco
35.00
30.00 ffik 3 Carbon
25.00
20.00 7tk Acgore O
A2 /—jU ﬁletha}nlalEt
15.00
AR Methane\A
10.00
5.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00
BEMRBE GOV MJI/ke
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[6-2-1-3. IEHZK e (.—Ju)%r»’CL R ZRBFH AR 2R AR B [E%] (1) & 4]

" Correlation of GCV Vs CEF(Grross) for Solid Hydrocarbon
REHHFES R (ZH)) CEFbv GCV oC/MJ
38.00 O AR X 13-4 R Coke
V 1-9 2RE# B Coking Cod ® F4I3-9A Oilcoke
36.00 A WARRFR PCI Cod B = X Coal Briquette
’ O #A—A%% Steam Coal/Imported O 1—)L4—JL Coal Tar
® [EE—fi&ik Steam X 7A77 Vb Asphalt
34.00 Coal/Indigenous ® #fifk ¥ Pure Cabon
x EAZEIER Anturacite
32.00 V Fhjk -8k Brown Coal, Lignite
30.00 1-H A Cokell d
28.00 =
vVVvY
&= Cogl Briquette
26.00 55 X - %J"I‘ Brown Coal L|g1|t<:i * ;
24.00 .I:Il @ 13-4 2 Oilc oke
22.00
1-)L4 —lllj Coal Ta
20.00 7R77 bk Asphad
18.00
10.00 15.00 20.00 25.00 30.00 35.00 40.00
BB BE GCV MJI/kg

[H6-2-1-4. BE{f ¥ (BA)FRERE-RFHFLFRBER [EE] (2) TEHD]

" Correlation of GCV Vs CEF(Grross) for Solid Hydrocarbon
REHHEHR @ (E6L)) CEF by GCV gC/MJ

36 © EARPK ® [EE—fRR Steam X 1—) A Coke
vV 1-9 ARAE# K Coking Cod Cfal/lndlgﬁnous @ F4)laA-YA Oilcoke
A WHARE$R PCI Cod *x B AEEER Anturacite @ #i 3 Pure Cabon

34 O BA—A%R Steam
Coal/Imported
32.00
-7 Coke iR E Purg Carbon
30.00 %&
28.00
X
26.00 x * b3
ax} A
FANI-HA ok
e oo %
24,00 -
22.00
24.00 26.00 28.00 30.00 32.00 34.00

B(EA)EME GCV MJI/ke
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-IRFPFLAREAAR [EE]]

49.00

REBHHFBRH R (EAL)) CEF by GCV gC/MJ
23.00 B & jH Crude Oil
© NGL-1vT7vt—b
Condensate
22.00 B A2+ Benzene V 17 Naphtha
' © h"YYY Gasoline
A Yy MAFLH Jet Fuel
O 4T ;M Kerosene
21.00 @ #% ;f Diesel Oil
X AZEH Fuel Oil A
v V CEi# Fuel Oil C
90,00 CE;H Fuel OiIV(gV ® n-AXH> n-Hexan¢
’ B R+ Benzene
AE;EKE’E el Oil A
19.00 J&-i# Crude Cifim
NGL-IY7 s—F Condensa®@f @
18.00
n—-AFH > n-Hexane ®
17.00
41.00 4200 43.00 4400 4500 46.00 47.00 48.00
B(EB )R BE GCV MJ/kg

[K6-2-1-6. WK ¥ (SA)FEHE

-IRERBFHAREAERE [AR]]

23.00

22.00

21.00

20.00

19.00

18.00

17.00

E
a

Correlatlon of GCV Vs CEF(Gross) for quwd Hydrocarbon
REHHES L (EHL)) CEFby GCV gC/MJ

B [& ;i Crude Oil

@ NGL-aIyTvt—}
Condensate

V +7% Naphtha

¢ h"YJY Gasoline

A Y'ry MAFLH Jet Fuel

O 4T ;i Kerosene

© #% il Diesel Oil

X AEH Fuel Oil A

V CEi#i Fuel Oil C

® n—-AFXH> n-Hexan

B A2+t Benzene

14

1]“‘/')’/§asoli ne

NGL-IYT"

B AR+ Benzene

v
CE;H Fuel Oil oW

Aiim)@el 0il A
@- J& il Crude Oil

Condensate

® n—-~AFH > n-Hexane

30.00

32.00 34.00

36.00

38.00

40.00

42.00 44.00

BRBEL)BEHB:E GCV MJ/I
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[K6-2-1-7. ik #(BA)FEHE

RERPFHREERE [EE]]

Correlatlon of GCV Vs CEF(Gross) for Gaseous Hydrocarbon
REHHEH & (EHL)) CEF by GCV gC/MJ

45.00

40.00

30.00

25.00

20.00

15.00

10.00

35.00 B!G (Combustible Carbon, Reference))

S4Fh°A BFG
gr4Fh°A LDG
LPG

A L%)G (Combustible Carbon)

omd»>ep>dan

Ingideneous

PR XN B

Oxide

1-9 AfFA° R COG

HUMPARA A Refinery Gas
AR AN ALNG)
EEXSAN A Natural Gas /

#THH A Town Gas

A2 Mehane

I A2 Ethane

70 /3> Propane
—E&{b 3 Carbon mono—

L

&G

G

X ﬁOEtha e
MetHane

5.00
0.00

10.00 20.00 30.00 40.00 50.00 60.00

B(ER)R&#E GCV MJ/kg

[E6-2-1-8. ik

(B REAE-RRFLABEE [(F1E]]

Correlatlon of GCV Vs CEF(Gross) for Gaseous Hydrocarbon
RERBEHES (B (EHL)) CEF by GCV gC/MJ

B(ER)X®ME GCV MJ/m3@SATP

45.00 B 1-9R%FH° A COG
9,% vV SFh°Z2 BFG
A "TDG (Combustible Carbon) A BLIEN A LDG
40.00 ® LPG
x HUHFrH A Refinery Gas
VF . B #AXRAKN A(LNG)
35.00 (BFG (Combustible Carbon, Reference)) | 0 E@EFR#H & Natural Gas /
Ingideneous
A #HH A Town Gas
30.00 B A32> Mehane
® T3 Ethane
X 7O/ Propane
25.00 X —E&{bkE Carbon mono-
Oxide
20.00
x L&
15.00 ot % &  Ethane Propane
Methane
10.00 CBG
500
0 10 20 30 40 50 60 70 80 90 100
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i

&

fliml. REERI>HIE—DSOMMBEORBE - RFHFHEBEROEEICDOWNT

1. REERT > FIE—ERHME

1-1. BEER T > AILE—-EZDELK

Z# AR T >4 )L E — (Standard Enthalpy of Formation) & (&, 2Z2#4REE(CH S 1mol
OMEMN, BUKEERECHIRR - KBREZDHRDTRDEANSERK T DED
RICBDEFHEZ R I MIBILFEEEHTH D,

UZRICRITERE - EHORABTHIHRBIEEZITOENBETHD. FERK
BB L CER 25C (298.15K), 10° Pa D ME#EIRIBIRRE (SATP: Standard
Ambient Temperture and Pressure)] WMERA NS,

ZEERT>FILE—DEALE kI-mol* THD. AH &XRiEEND.

ZEYMBEOEERIBINEBRG TOREER T > FIILE—ICDVWTIE., EXXXEIRE
RERSEEROIB/EZECPRFRYENTHED . AR TEHZBEZFEALTWS,

1-2. BEEERTIOHILE—DENSORBAEHST - B(BEM)RBE KU BURAMA)RRAE

RAEL(F. FEREBICHDIMENTE(CHMBERIC U TRELERM DN RERE(CRE D
EBRICHMEESNDIRRADETHD. > TMEDRED IMolHERE(E. ZDYE
ERBERMDBREERT > FILE —DEHEORBERICEIEZ TDECEFELL.,

DR, IKFEDODBRBEERMMNKCRA)THDEUTEEUERENME(GA)RHE.
KER(RAR)THDEUTEEUBERMNAE(RMA)RRAETH D, MEDE(E 100°C
DIKNIKES E1RBBEDEE(40.660 kJ/mol @100C)TH D

B (C. T4/ —I)L(CHO) 1mol MEEBEE UTZBRIC(E 2mol d Z bR 3= (CO.)
& 3mol DAXIIKER(HODNERT D ENDS, EMBEOREERT>YILE—&
DFEERAWVWTISY ) —)LDZREIRRE(SATP) TDIEFN A (B ) RBE - H(IRAL)F
BEFIUTOESDEEEIND,

BIHROFLECLDIZBEUM TOREERBRICOWVWTEHERML-1-2. Z28BHDIEL.,

[RLl-1-1. REART>IILE—ZRAWZIY /) —)L(CHO)DEHFEIMEDEE]

@SATP PDFE Mw(g-mol’) EBEAERIVIN -AH (kJ-mol™)
I —)L(CHsO) 46.068 -277.00

%32 (0:) 31.998 0 (EAxxbs®)
Z#8{bik 3R (CO) 44.010 -393.50

7K (B4R -H20) 18.015 -285.83

KEK (KK - H20) 18.015 -245.17 (= -285.83+40.66)
CHO +30. — 2CO: + 3 H.0 + Q
-277.00 + 3*0 = 2*-393.50 + 3*-285.83 + 1367.49 kJ-mol" (KAHK)

-277.00 + 3*0 = 2%-393.50 + 3*-245.17 + 1245.54 kJ-mol" (KEKLERK)

W(EM)FHRE (GCV) EB8Y 29.68 MI/kg (=1367.49/46.068) MIEY 23.42 MJ/| (d'=0.789)
BH(EA)FHRE (NCV) EEY 27.04 MI/kg (=1245.54/46.068) (ATEY 21.33 MJ/I

*27 BRERICENTE. REERI>YILE— AH OMICERELERFIXIRILF— AG PRETI> FOE—- S
A IRBFENTNDH, REASOHE CHREERT>YILE— AH ZFERATS.

-82 -



14/11/02TRIILF —RRIEEREE - R BHELAREET / 2014 OCT / Kazunari Kainou (C)

2.

kRSB R ERRL R
2-1. RESAEREL(BM)RUVE(RAL) R FHEL FRE

REEBEXREF. MEICEENDIRRODEESHEEXRTHD.

REFHE BB IUZIMEOBBEATOD 1BUECEFNDIRELELUZENTE2R
BRURBORAETRULMBEVTERSIN., RESAEXEEEURAETRUEZEBD
[CEF UV, REVEHEARORLK(E. HEZWE 1kg (X(E 1, Im’QSATP) ZZ&REE S
BIBRICHREESNDIEAEL TOER _BIELRERTDORREERIEDTHD., gC/M]
TN,

T, REHFEBERCEVWTEEREDXD TRV, BEAM)MVE R R ZREE
HEENEEIDICELITTEFENRVRETH D EARNIC, THJ —)L(CHO) ([CHWNTIE.
REFREBEE 0.521 THINKFBHEFZHEITROESD 2BD(CEEETND.

BE. BRCEBVWTHERASN TV IRAZE IR (BA)RAETH DEBHEM(IRFEE
EEAERIRIF—THEERRER|ICIDIRILF—REBICIBESINTWNDED. K
FRHEH RS HZIEBECHSBOMNMEHRAETNTWLSD. LML, IPCC [CHBVWTIFEEY
DERM)RASERUVRBIFLFRBR(BE(UERAL))CHR—ESNTVIRERLRIEENHD
B3O BICRREHFRHOBIBEOH N RENTVWIHBS(ICEFISEENVETH S,

[FR#1-2-1. T/ —)L(CHO)DRRAFRBRER B (BAL) - BE(IRAL)DER]

T4 J—JL(CHeO) IRESHEE 0.521 (= 2*%12.01/(2*12.01 + 6*1.008 + 1*15.999))

5. /)-=)L FEE (MI/kg or MJ/I) RERHEHFRER (gC/MD)

w(sh) 58 29.68 MJ/kg GCV 1757 N

B () B8 27.04 M/kg NCV 19.29 e i}

B (E A7) - TR 21.33 MJ/I NCV 19.29 > BURAL) RERHFHAE CEF-N

2-2. “BAbIRRFFILEDETE

“RMEIRRBFHE (G, MBOHEBE(RE)E LRERRENRVRRFHFEHRZAWN. T
FILF—HBEZRBALULTUTOEEDEES=ND.

HEERE, BCEMEDEEB(CRREEXRZROLEDLEALZETHD. )
BCDWTEWINDOAETERUBRMNESND. LML, ERLEHMEDO (L
REFHEZEEITDICLEWHTHD., ARPCERRERBEDANENZZATTEEY
(CDOWTEEZITDO L ERDESH. RERQMEPREZITOIRILFHESEZRD
FERTINCHE T D _BRIERRFFHEZBEEI S ELELELTND,

[H1-2-1. BERRE - RERFHFEHRZRAWC TR RIFFHREDEE]

EC = X*GCV
CDE = EC * CEF * 3.664
CDE “EbRF|PEEHE (kg)
EC TRIVE—EBEREGEN)) (M)
X MEBDHE(REE)E (kg, |, M @SATP)
GCV ZHEFIE (F(FAL)) (MI/kg or MI/I or MJ/m’@SATP)
CEF (BREERBE (OIS U )R FLFALE (gC/MI)

"3.664" RER-ZHCIRRESMERE (= 44.010/12.011, WED D FELL)
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[RF1-1-2. BEERT>YILE-—ZRAVWTEELLLEEERYOERREMSE - REFFLFRE]

ma / EmiE w(Ea)RAS B 5% 3= HE L R 2 B(RA)FEME Ak SR HF L AR ER
GCV @SATP CEF-G NCV @SATP CEF-N
(8 f7) MI/kg MI/I MI/m’ gC/MI(Gross) Mi/kg MJ/I MI/m’ gC/MI(Net)

X5 55.50 36.39  13.49 50.43 33.07  14.85
Iv> 51.87 63.76  15.40 47.82 58.77  16.71
FonR> 50.35 90.74  16.23 46.66 84.09  17.51
n-J%> 49.51 117.62  16.70 46.01 109.31  17.96
-7 49.36 117.27  16.75 45.86 108.96  18.02
n-R>5> 48.64 143.44  17.11 45.26 133.47 1839
n-AF4> 48.31 31.63 170.16 17.31 45.01 29.47 15853  18.58
IFL> 50.30 57.67  17.02 47.40 54.35  18.07
JoEL> 48.92 84.14  17.50 46.02 79.15  18.61
>oOnF¥H> 46.58 36.28 160.22  18.38 43.68 34.02 150.25  19.60
~>EY 41.83 36.77 133.56  22.05 40.27 3540 12857 = 22.91
krz> 42.43 36.79 159.81  21.50 40.67 3526 153.16  22.44
FEbh> 30.82 24.38 73.16  20.13 28.72 22.72  68.17  21.60
X5 )= 22.68 17.98 29.70  16.53 20.14 1597  26.37  18.61
I5/- 29.68 23.42 55.89  17.57 27.04 21.33 50.91  19.29
(B2=1ME)

X = 141.79 11.68 0.00 121.62 10.02 0.00
RE(FER)  32.76 30.52 32.76 30.52
—B{ER= 10.10 11.57  42.44 10.10 11.57  42.44
WALk %= 16.50 22.98 0.00 15.30 21.32 0.00
W A 9.26 0.00 9.26 0.00

FE) BMEORELERTI > YVILE-RUDFENSEE, EEBECDOVNTIE #iRwl. 1-2. BSE,

RO ZER (FIZLEIEIBIREE (SATP; 25°C(298.15K) 10°Pa) ([CHB W T ZME N %Y T BIREE (RK-
[R)ZE ESIRWC E'IRT,

[HM#1-1-1. (S RRE-RRIFLAEER [EE2] MYWE (KiF X6-2-1-2)]

Correlatlons of GCV Vs CEF(Gross) for pure materlals

R HFAEH (¥ (FAL)) CEF by GCV gC/MJ
45.00

A 7)Uh Y Alcane
V 7IVr> Alkene
B 7)Lla—)L Alchole
@ ik Carbon

B —#kikk co

—#RE O

35.00

30.00 ik 3 Carbon

25.00

I —_—
P&/—ju ﬁljd:ha}nlg IE

AR Methane\A

0.00 10.00 20.00 30.00 40.00 50.00 60.00
BEMBEBRE GCV MJI/ke
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w2 MECHEUERRASE REFLHEBRORTELEME-IPCCHA RSA>ELD
LR -REEFEICDWNT

1. LR -IRFA DB AN E RS L ERAER

1-1. 95%EFXEZ AU ZLEER - HREAEDE X 5
NEDR NSRBI M RRNFIE 1, EERE 0 THMLTHOH., HDOHFHH
BODMANERERETEMNSNIT ERDMERBEIHBEICENT, HEEBDFEY
By D 95%ISEXMD LR FRBIFEHEEE 0 * n°° & tDMOBRFAME toos 2

WCTREDESDEETED.
95%{SFaX fE LR E + toos* § * n s
5% XM T IR H - toe*o *n 03

toos = tinv(0.05, n-1); n — o = toes = 1.960

W% 95%EFEXMB LR - FIROBKE. N SEESNLZELE p &EBENSE
TEHEROARIDOFEEE p NEDBIBEOHEZEEL TSI ELICHEHET S,

MOT. ABICBEVWTEEUHEQEERRE RRFEGEEE 1 ERREE.
SRINRETHHAE RRFLFBRBOBHALCRZERRE - REFBFHD 95%EFEKX
BIANCHDINEN. RICKBICHIBEICEDEENNTUVNDINREZHE - R
BCEICKD, HITEEDHEETHLREERAE RRIFDFHRUSEBINETER
2 RRFHFEROZE N BEUZIRIETDCENTE D,

1-2. 5% EFEXEZBAWZEE - REICHBITIEBESR
YRR AR (CH VT, FICRA - BRAECDODVWTIRITOZRERBRER VR FRFFLA
HEFTTRB(BA)RAERUVOMIE T DRRIBFZHRTEIEELTIRE -FHNER
SDTHBD., HHLBEE - FHOEEICEDMEZzEB UM E TN, HDUIEETHE
THOHNFRITREMBR (CEY)RBEZIT OLELTHR KRIAEITDIZENAVETH D,
1-3. kB ARFEICH VTR ERTMBENRD SNICIBZEDFERHER
YR -AREE(CH VT, IRITOBRERAE R UK FRHEL AL IPCC 2006FETH
ARSAMEDENFICICEEUCEERMAE - REFEFHRELD EREDME (SHE VR
BE(EIRWES ., BRDBERAZT RN S CTERITREBEFCREEMBEBDIVNVTN
MRIEEMANEETRWVIEREENRENTUVIICBETRVWCEITFENMNDETH D,
BU. PRLSEBHIEICEE UREERASE -RIBFHREFEHN . RITORERBE K
SRUFHREE IPCC2006&EMET 1 RS A MEDM A (CxF U T@E KA (E:@E/NADE
—HBEICKEREEH LU TVDBEICE. AISHDIEHRIBARNRVRD (FHZITICE
FEULLERERAE RBFHFHENDNZETRVIARENEVEDEEZISND,

2. (B )FRRERU M IR FRHEL R
2-1. (BA)FRRERUMICRRZFFHAER ERITREBEDOLER -1REE

ABCHNWTEE URHIEIBR(BA)RRAERUVMIE T DREFHEFHECDONTI(E,
TNTNRITOFRERINE TERAENUVRRFLBBREHIETDEDTHD. <N
SIRITHREMBICDVNTD SWEBXMEEESNAWZSD, RITEREBHNHIZRIEEE
D I5%EFRXED LR FIROFEEACHDINENZLLE -RIET D

BEARN(C, BITREE/FLLOE(EM)RAERUMIGT DRFIFHFZBRD 95%1F
HXBEACHDHEICE MEBFEFERRICLENTE 1D WITNDESEFEFZH
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THITEENENEDEERISND,
[#2-2-1. #(BA)RRERUMICKRIFFHFRR EBITREEOLLER - RIEDEIEH ]

T EEX R (2) 1 o BUTIZHE(E (SHEXRRH)

OS%EEEMLER . [R5
I
FEREEE ¢ (1) M RIP
(GERTE91E) : o IUTIEEME (SHXERHR)
1 \I/
os%EMXMTR T [X R4t

(1) MITREBEHNIHTIRETEMED IS%ERXEA: WITNDES(FEFZETHDAEMEX
(2) RITEREBHIIICIBREEMED ISWERXHMZHANTNIESG: WINHLDENZIETROITEMLESR

3. B(EAI) RAERU ML R FREHEH FEH

3-1. E(RAL) RS RO M ISR RHFEARE EIPCC2006eET 1 1 RS A MEDLLE - 1REE

ABCBEWTEEUEHERBRE(RMA)ERAERUOTIL T DRRFHFEICDONTIE.
ZTNEN IPCC2006FEHETHA RS A > DIEICHIET DEDTH D, IPCC 20064
AIAARSAEEENTIE. FEBRIRILF-ROREBDCDONT I5%ERXBMR
ENTWVSTZs. IPCC 2006F TN RSAMEEFHTZICEELENELD 95%
EHEEXEO LR TROSEBERN(CHDINEN. SNEBRXBEOEENHDINENZLLER
IREET Do

BEAN(C, MEBEBOENEND ISUEHEXBANCHDIHERE I5%EBRXEDKED
DHEBELUTVBHEIC(EF, MER>BEFELRRIZENTE D WITNDEBIFEFR
HTHDIAEENENEDEEZ SN D,

[H#2-3-1. E(RAL)FERE RV IR A E & IPCC2006F 5T G/ LIED L - A= X ]

. IPCC2006G/L1E&
+ RO IPCCIX ]

T B X R ! (3) W IPCC2006G/LiE &%} IPCCX R

STt (2) i. IPCCZ,006G/L1IE &7} IPCCXF4
OSWEMEMLR e e o
P gonmeees " L
FRREEE ¢ oo SR SO

(BTEE) S
- (1) IPCC2006G/L{fE *T* IPCCXFH
95% =X I T IR

(1) IPCC2006G/LIE T REFEMBHAE VD S5%EBEXEA: WITNDEBZEFEEHTHDOEEMEX
— IPCCXR] XM, i EEXE XEW

(2) IPCC2006G/LIE EFTeREFEMBDR AN BSWEBEXBAN: WITNDEHEEHTHDOEEESDD
— IPCCXM XM, HETMEXE XM X(d IPCCXHE XE4, FTETEXE XBA

B WINDEE SUEFEXEBH THIMNMEREXBMODEEER: LWINHDMENZHETRUOATEMES D
— IPCCIXR XRI%h, iEEEXE XE5, XEEES

(4) WITNDESE SUEBEXRBNATHDEBEXBOEELERL: WINHIDENZHTRUOATEEMEX
— IPCCIXf X%, siEEMEXE XE, XEEERU
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fliiw3. RDODME e - RRBEAEREDES HHERICOWNT

1. AR D7F(IIS-M1002)
1-1. BRI EEE(CH T DARDIEE

HART#Z#(JIS) M-1002 (1978) [CEHSNIEAKRDDFAICHS VN TIE. ARDEK
BINEE(CKDIRHE. ROEKICEDSERBLI. MHEEOBREICEIDAKRE 4D
AKX (A, B-C,D-E, F)& DX (AL~F2)ICHFEL TS,

BAKBIKRBEECLDIRAELFARNSETODKD EIRDZBFRWZEDD 1kg HFE
£ TIHEMINTHD. HEXRAENB(BA)RAENE(RMU)EBAENFEH=NT
WRWHIBARIIARATH D,

MBIt & (E. BROBDERDOBEEERRZD ZIER D THRULLEERTHD. ITEH
MICKDBEESNEEERRZED BERDPNSEEETND,

MfEEE(d. AREBAUCERCEH - RBUTCRRCEFKIDIUHETHD., £&LU
THRHEAERRKRE U TOEEZHM T DEHCHEREND.

[E#3-1-1. JIS-M1002 (LB F B AR DDLEE)]
ERBMESEKERE)  REL el

HIER A A --- 4.000 £ e
Bax B,C B  35.16 MI/kgBl £ 1.5k o AL
C 33.91~35.16 -- HE
mESK D,E D 32.65~33.91 -- S5
E  30.56~32.65 -- FEREHE
B RF F 30.56 MJ/kg=K i -- FEHLHE

1-2. RERRE - KRFLFRBCETD2HRDODE
BRERMNE KRFLFBBRCENWTE, ELARDDEDSSMOREEEL IR
NRIZDEIFR QR (B -1GK)CDVWTIEFDIEDEZI S ZREL TS,
— 7. BEXR - BESRBELCDODVWTRERERAEZDMCAVNDICLFEHCREREER L
BROTCULERSEH. AR ERDMACKID I—-TXRBAERBIK - BOARRREK - 86 A — K -
EE—MRRICOBMLULZLTRAE KRFLEFRBEZEDTND.

2. A DAIEE
2-1. ARDBIERLE

AROATEREE U TE. BRIEZAEIS) M-8810 (1994) (CHWTIER. ¥2ik.
oK, \KEIR, #fiRD SEENEHSN TS,

MR E(E. BROEERRD BRED KD 2K (GEKD -BEKD) 2G5t UK
BE(CHH L. DRREK-BR)ITBEEZR—-X)IIbNEREZFKITar; as received|’2 &
EFREN. BEEICBWTEZRHREINDIAERETH D,

BoiRk & (. JIS-MB8B12(REZHMI DA SE) ([CHVWEZBRESE TERMNSHEKDZ
BROZIRRETH D BIERED -ERD - IKD-BB/KDZ&st UIZIREBICHEE L., [RE2
(RN=X)ITRg(RN—=XR) I8k (BXK-BIX)Ilad; as dried, air dried, air dryl/} & &M
eEn., IEDPMCBVWTHERESNIAERETH D,

mKE(F RN SVBKDZANE -SFTETHRVLWZIRRETSH D, BEXRZED -BERED -
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IR ZESTUTRIRER(ICHEE L. THBAKR—-X]Id: dryl EFFREN. TR=DOMICHWNTHE
BAEnN3AEEETH D,

HOKEINE (X, ZERDMSEBEKD - IRDZAE -STETHRVWTIRETH D . BIERED
ERDESETUIKREBICHEHE U, MEKEIRAR — X THEKERRY N — X 1Tdaf; dry
and ash freel EIFRENDHEN DD,

FEER & (X, RS BEKD - IMEBEDZAE STETHRVLWTIKETH D . BIERED
FBEDEMMEBEZEXTR V) ZEET UIKERICHEZI U, [dmmf; dry mineral matter
free] EEIRENDHZENH D,

MCINA ARIADREDEFTIE 10525CTERKDNRLKRDIETRRESEZTiE
gz(bd: bone dry)]4RRE. KEASTM(D-388, 1998)T (IR SIMMIE D ZRW B
JKHE R IR BE (mmmf; moist mineral matter free)l 72 ENBELSNTUL S,

2-2. AIERE L RIS
AROICFEERD DS BRIRD LB ERFED CERDD—ETHO. &2 TRD KD
ZEZBALATREETHTETIRRERSNSLKLBDEDH, BREBENRE/NSIAFE
RELLD, HICE(RM)EREBIKDICLDIBROZEZARESRITDILH. BRE
HEBKBEDEREOEZRQIR(BA)RAE(CLEABHBNCKELLD.
—7. R KD FRFECURDEEFTRVWDOTRAEFHFR G LEOEETERFLT
»Bd.

[E#3-2-1. AROATERE ECFHEMN S BRI REBEDIRE]

BERSZSD C | ERED v| 4% A RS (KDY W
(- BHFRD) | smESD M QKD . K
i 5~15% 5~10% 5~15%
% dmmf g ~50% (185%)

KK daf

K d

=

gzik (5§2) ad

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
N
'
|
|

oo Ve

MR ar ((REFRREOEEIRE)

BE) MR T DEERERCDOVWCEFARIEZRLEIS)DZUBEHZSR, MEFTEKR
BETHDIN. BEKDCDONWTEEEFEMACHERMRF I D LITER.

2-3. RERME - REVFHFRHRCH T D2ROAMEEE
BRERME REFLFERCBEVTE. HAEBSREAPEEIRILF—RETCHITS
AROFBHRENERZELELLTVNDCENS., BERZAEREL U TR (G REAE
RUCNICHIET DRRFFRFHZEEL TLD,
WEERIL I BI/BE Gross and As Received; GAR hVEIER#(#ETH D,
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. SIFHR - BFHRAICH T IREFHFBREEDRHEHICDONT

1. BFAR-BIFHAOREBELEEORE (KH4-1-1. BR)
1-1. FHR

BFEAXEEG. BETOCROSERFICEITINMBETHALETDIHATHD. &
FICRASNEOD - O XARVEGARRRRDE DB (C K D KA ZETY DER(CEUR
ENBHATH D

BFCHSNTE, FIEENS D — IR EREFEIMNMRA TN, PRSP, SPOARRRK
CERBEZEZSMNMIAFTFNTIRE=NDIN. FRCSVWTEIFIEERN SO —TXHB¥K
DIREAR FR EIFEREBDN S DWIA AR R R D — B A Zr AV BefE 8 FR DBR L %k & $ 8K (C
EBrxLTWBZTEA/MBSENTND,

B HZETCSWTRE EROERRD N —EILRFPLZEERE E2D
EEREEERCHRIDIEREEEBICFRIBNSEINRENTZEDTEHD. TDKDEE
RN HI50%. —EELiRER - “EIERENENENN20~25%Z 5D D,

BFEARFERBFAANOIRILF—IRE U TRRABBHICHRASINSIM. REFMADAND
FEEMCXSNEBRMBMEUTER=NTWL S,

BFCRASNEI-JARVCVGARRERMRICHE T DRRADO—EB (. $HEP(C 3
~5%5# UTTIRETRIABE(SXSN., TORED FEFCHSWTEHFH X (CEBRS
ns.

1-2. EF AR

BIFAX & HRMTOTCRXDOSEEHRFICS IFIRMBETREIEITDHATHD, ##
HERCEFINDIRFORRNERIALCKIDBFEESNDIRCERENDHATH D,

BRIFCHITDRMIIEGE. BEUCHKCERVWAMRREND)ZITSITECLDAR
R-MEL. KED 5.0~3.0%0i%k#kZ 2.1~0.02%DHEMICIDTETHD.

BIF RS ERABEKPDORRDSREBOBER(CKD —BMER TR - “EEIRZR & U TR E
SNTEIRENDEDTHD. TOMD (F—BEILIRENT65%. “BERkR -ERNT
NEZNK20%55TH D,

BIF AR EEFARBAREBAAAOIRILF—IRE U TRARBRBIICFHRAEIN M. &
KT DXK A FEBFRICESNEEAMB E U TERE=N TV D,

BIRFERRD. BFCSVWTIEFEARCEADOIRILF—REREBIRASNT ., HEPD
REBEEVAFNTZEERORIGHADH TILIEOREENMER NI ANEH TS D,

2. BFAREBIFHRICHATIRZEHHEHBEELDRRE 3BEBOOEESE
2-1. BIF AR -ERIFHADRFRHEHGHRETE LDim=
BIFARGFARCHITDIRRREGHEE LomRE. 7O 50REIE
HRA(BRHAREPFHR)CTENT, RINMSINSDRIEHAICEFNTLD ZBEIL
REVPZDHIBBATH D —BILRRICHRIT DL EZTETEHDIE EUTROIARE
M 1EVNWDIRTH D,
LUEBBEADMLDEZ S (CHV. MRFRE AIRRBRE TRILF—HEERDED
318 D DR F=HEHBREDETE S ENKIL D,
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2-2. IRFRIE

WRREEE BIEHRCRINSEENTVWD _BILIRFRZIAHTD )& HEE
BEOHHEUTERD., EVWDSEX AL >EREHEBRBOEESETH S,

WRRETE. BIREBIES AN KN SEREEE CHETINRECFERTN
TBE. BEHRCRINSEFENTVIDZSH CEEDO_BIELRFENBIABEED
B E LU TIROND & ERRD,

MRREDHRELUTIE, BIESNRDRRD EHESZIHPINEHHECEENTSE
2lzh. BEFHEEUTEIFECEMARTHD EVWDRAMNETESND,

LA AN S, BESERZEBIFESZEOBEE EB#(UNFCCC-GHGs Inventory)t> IPCC
DEBEESENARSADREFETHRRREZAIRELTVD ™,

MRREDRREUTIE, LEDHITEIERBEERESRERAEFNE S (FHEH (CHE
SUBRWRINMSEFNTVWDI _BIERRIREZIET S EUTET LENEENR
HHETHIBRMESUN—UOHHRT SOt L 2N EANE TSNS, HECEIFTD
AR ETHEENR D TEETNEERBEEDOHIHHIRE UTEt EEanTULE S,

2-3. Al Rk ZRE

ARRBREE . BIEHARCRVIMSEFNTVWD _EAERFRCDOVWTIEZTDOHIEE
BEOHE & UTERW., AIRD (—BERR -REBRIEKR)CODWTOHREERE
D ET D, EVWDSEX BN >IEBEEARAETH D,

AMRFRETE. PIXERIESRANDNHEMEHENSERBEE (CEHRTINEECFERS
NreEHae. fBlEHARXCRIHMSSEENTVDIDD bR R (FHKMSHOHEH & En.
BlAEHZAPOERD CRER T DIHEFEREEEOHE ELTHRNONDS,

AMRREDFRELUTIE, ERBEELREERERAFIFENRDRETRILF—
THEZEBEDOHETESNETEEIN., RKHSHREVHERECESNELM(CHE
HUREZEBIERRD CDOVWTIEHRESHAEEEINDIRICHD.

ARRBEDRRELTIE, BIEHNRAPO_BILRREXDEELU CHIET 5 RE
TEINEBEND DI, BRFBECHEARNTEECOERMGABTEENESSRDEEN
BH(CRDANNETEND,

Flz. ZEILRFRDBIBFATH D —HIERRICDOWVWTI(E. HMSHREVHBAEREN
ZOERMBEDBICTRILF—DFEBEZBTVNDICEMDSTEEN(IC_BLkE:
AR UIBRWED., IREUTZDOERNBERBEEREERERABFOHHETS L LT
tEnsmsiEEcEs.

2-4. TRILF—HEBE=|DE

TITRILF—HEEZEDEE L BIEHIICRONSEEND LR R T DHIBIAE
THD—BtRkFESH. BIEHRDENEUTHHRIRASNEIXRILF-RICEEN
PikFkER. YRAFEAEODIRILFT—HEEEERERAEOIRILF—HEBEETEDL
TENZENAEBERUEBDERRT. EVWSEXAICIU>IEEESETH D,

TRILF—HEEEDETE. FIXERIESANBKMEENSERBEE (CERTIN
RECHEHAINLEES. HEXBIEHNANERTDIROENTHDI ITRILF—FEO—2

*28 EARIC, EH-BCETIHH(CDLTE, UNFCCC-IPCCTIFRE - RABEE CETOHHESNG LENTVSBAN
HARDOHMBCRB(EBS AT EMBANSHEBZRITLEN - BICDVWTITHBEDOHR LR T IENSE 2 XE 4 1A(CHAR
SNTHH., ABERRCHENGHETSCOVWTOEEDEANREIANEROTND LIS TH S,
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A-WAREMRRR E)RDRFEN, RESHEERBREOIXEEN R ZSHIET
FILF—HEBEOLTEISNENENA—EDZHHELZEDOLE L THRONS.
TRILVF—HBERDEDFREUTE, AIRRREOHRICIMR THIBFATH D —
BAERZD(CDOVWTEIRILF—HEECR U CREERE YHEREBCHESTSN
FRSNTSFLENDB EVWSENETFSND.
ITRILVF—HBERDEDRREUT(E, OIRRRELDECEE CHERFRETRAE
EEFZL<ROBHMTOCABRZEEDOHRICEDDIVEN S DLHEENBH THE
HCRDRY, RRORRES EHFHFENKIEBCRH I DRAENETESND,

3. BIFARBIFHARREICHTIRRBHHFBBOEESELETODEFKNER
3-1. BIFHXDR R FE

BFARICEATDIRF[FLEFREUTIE, RELDIIRILF—EBE=RDEIZER
UBEERESIRILFT Rt LoIRILF-—FRENSKRIFFLFERZTEL TS,

BIFAHXICDODNTIE. SFICIASNE - IOIRVVGARERRNSEIFH AN E
I Bz, UMTFTOFIETEFOIRILF— RERNZNSKRIFLHFEHREEET D,

1) BIFHADRDHER -MEENSH(EA)RRAEEETEL. BSFHXDERBRE
TRILF—EXETET D,

2) BFADI—OX-WOARBREMKRDIEALERMNS, 1) TOBFHADOEMERE
TRILF—EDERICEENICELEI-—IJX-WARERMNKDEE KT T D,

3) 2) TOEFHRADERKCEENCELLEI-IJX-WARARMNKFICEFEFNDIK
REEETFLU. INEEFHRADOEFMEBREIRILF—ETHRUTEFHADRK
SRR EETE T D,

BEIRILF—HMECBNTIEF. ZEFEBHLEDORESH. LRESFHADEBRETRIL
F-—EOEKICEENICELLEI-IX-RAARMKROIRILF— RKREEFEFTD
HE R SIERSN. ZNUNDOBA R EETEIFCOHEE IR E L TET EENS,
DEDBRFARCEFNI_BIERREIBEIRILF—=N 0THIEHETHIFT
DHEHE -HIHERBREN, BIEFRTH D —BILRFRFHEEI D I—I X -WIAREM KRN
RETRILF—ESETEDPEINTEFEEEFRTOHEHE I EULTEEEND.

3-2. RPN A Dk = HE R

BRIF A RICEA T DRRFEFRIEUTIE, REDIMOIRRFREIZERAULSTEEZ
BuTwnd,

BIFARACDODNTHE. RREBFARBEIIRILF—EHEEEDEIZRANBINRET
B3N BIFICEVWTEEFERERDEBEEOIRILF—ROBANFELRVNC E, )
SR - BEPDRBDICOVWTCIRILF — RENZZETEIT DI ENIFE(CHET
HDTEND, IXRILF— RENZICEDLLIIRILF—HBELDEIOBERAN TS
R\, LD ZBITREERMNSAIRRREIZRANTWND,

BARNIC(E. EIFH DD HER - MHEENS —BERRERVWEHRD CDVWTHRGE
M)RAELEBEMNELRRSEEZETEL. SR RSEEZHR(BM)RAETHK
UCTRFRIFHGREEETET D,

MEIRILF—HETCHBNTIE. —EFEBIEDIESH. EFRFHROEMBFEETRIL
F-2 RREZEBTEL. BFANDOI—0 X -WIARERKRDIGALRNS HXERIFH X

-01 -



14/11/02TRIILF —RRIEEREE - R BHELAREET / 2014 OCT / Kazunari Kainou (C)

DEMBREETIRILF—E - REEOERCEENICELZI-IX-WIABRRMKDOE
ZENTNHE L. BFECTOIXRILF—HE REHFHENSEKRLTND,
3-3. -V RXF AR -BMFAH ADRZHFLFRE (%)
OA—DRFHRX-BHPAARACEH T DIRRFEFREBELU TR, ERELDBRRE]Z
ERUESBEEZARNTNS,
WRREZERTIEAR., TLOESDBIFAX-BFARXEERELBZDINSDEIE
HATE—BRIERER - ZBRACIR R DA DR B (LR < DD RIRFRIED
IRILF—HEBERDEZEAL TEROIMB TOBRMATSHEZITORRB(CZL
Wz TH D,
- A—DRAFEHBRA-BHEAAHRE. BFAREFHAREERDETOMBENDTZT
FILF—FRAZENE URVWGRTOCANSDEIEHRTHD L&

- A—DAFHRA-BHFAH AR CEFTN D —BELKRER - ZBIEIRREEARTE 6%.
FHLUT 1~2%THODEMBWCHOINTHD L

- BBFT A A DB ETDREBONEHBRETEHFREESNTND L

[RH4-3-1. RETEECLDBFHR -EIF N A RRHF LRI DR E (T IRMREME)]

| REE(MI/m’@SATP, Mi/kg) || REHFERE (gC/MI@SATP) |
K 1& g B8 DN ARRERE I -HBERDE
B (S4) (&) #(E41) BE(RA) #(Ei) EURAD) #(E) BURAL) #(S41) B (KA7)
=R R 3.28 3.14 2.64 2.52 71.31 74.71 35.66 37.35 26.13 27.37
ERIF R 7.64 7.60 6.18 6.15 51.94 52.19 41.72 41.92 (BEERE )

[E#4-1-1. SFHR -EFAXICEIT D ITRILF—INZH]
(BfI P). EIRILF—HEHCED <2010FEXEE)

[3% Af8I] [ 8]
.--l #2550 $k%h° 2 | -\
EIRESA1-IA 890.2 \ o \
,'v" \' 4487
(BEE - BIREM P | HRE -  | B2 B2
g | \ (AH) 260.5
A \ \ (i) 188.2
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#Hiim5. BHDOHBERRERBERV—RRBLARB(REBR KRR EIRH)ICOWNT

1. BEhDHBERRERS
1-1. BHDOHERFRERE

B 1kWh ZHE I 3RICELEITDIRE(E. EHRICRL 3.60 M) THD.

LEBERE. BEOEMNTHDZ21—I)L () BATDy MW) - BUEEESNDCEIC
HEJULWTW3,
13= 1W/s, .. 1kWh = 1000 * 1 (W/s) * 3600(s/h) = 3.60 MJ

oT, BHOHERRERECHIIRERREQL, B(BA)RMNE B(EM)RE

BHELE 3.60 MI/kWh TH D,

2. BEND—RRBFARE

2-1. BAD—RIBBKAREOM

BENCBSVWTHERMNESN 1kWh(= 3.60 MJ) 25T D72 (CE. HIGRAITIEHE
BERVPREFABXR XERBEEXREZHOTHICENULDOIRILF—ZHATD

CENBETHD.

HEPRBATRAUVRIITNERSBVWIRILF-—SZZEREUCENORREZ—IX
MBRARBI LML, EOBRRZEZERBURETDINCED EBIR(—RIBE)HARE ]
EIREIR(—RIRB)IRARE|CHAIND.

[HM#5-2-1. EHICHAT DIERAEOMIEIE(CDUNT]

| HERRERE |

3.60 MJ/kWh(E &
BHIKWhHRET BT+ -8

(EBIEK 58.54%)

| RERIGABRE |

8.68 MJ/kWh
REWTENIKWhZREY SLHCHBERING -2
(RBEXDH. FIRBX XZEEBEKXEEZN)

(EBIEK 58.54%)

[TRILF—FARTCLELLD]

(FRAE5<3.3%)

(EERBIBLS.1%) |

v A %

i B
—i == =[]

BRI ABRE |
9.48 MI/kWh

REIWNIKWhZFRXZEREB I BCHCHERINNT -8

(REBEX -FTNBRX - XERBBREZETERD)

) BRBEMR-BREQRE(G 2008~ 12FYDFEIIE
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2-2.

2-3.

BAO—RBEHRARE(RERNURBIN)DER EER

FEBIHEARE (L, BENLREBERROAZERUC—RBERARETHD., HE
BIOABETEREBICIKDBNZHIET DHEPMASHDERTREFMNIER IXEA
BEENIEXRDSNTEDERI DILENTVEECANLSNDS.
RBEmMZAREQ., BENLGEBHRROREEBENNBER XREBEXIEZETER
Ue—RIMBRETH D, —HNICENSTHUNSKXEEBRFZEBRL TELOMIGZ
RTBDHBECANSND,

BAD—RIBBIKAREOETERR

UEREBEROCEBIANER - XERBEXICOVNTE. BHABRSFCED S —#

BREFFXFEOTHNNDEBEINRC(RE)IABER XEZEBERXZAHVWTEEY D,

HEBNRAERFCIDIERECEDEEENLRTORERIEARE(L 8.81
MI/kWh, ZEBimig ABVE (L 9.68 MI/kWh TH D,

SRBETICHENTIE. 2008~2012FE “OBHRABMET (CLXDIBREDOFIHECE
DETROESDHERREBRURZBIRICAREZEEL .,

FT 2008~ 2012FEDEKRROFEREBN SIRERE - FREREREOEHEMLEER
NSt TED D, HBEBRIITOFEREHZAVWTREBH N URBIHHABRE(CDL)
TD S%EFRXHBOLRIE FIRIEZEE UTZ.

HZFERICKD. BITOREIR - ZBRRABREOVWINICOVWTEHMLICEELE
HIED S%EBRXED LRIEZMINDZENS. FHLICEEULEHECHKV. (S
f)FERE B(RM)RRELSE REREAREZ 8.68 MI/kWh, ZEBIREAREZ
9.48 MJ/kWh [CE#H T D ENEEHTH D,

[FRH#5-2-3. BB —RXRBERARE TEIn—XIRBIRARSEOEERR]

MI/KWh , £ [ 2008 2009 2010 2011 2012 F ] {E#(EE 95%ISHEXA

N D FBIER 0.413 0.418 0.416 0.414 0.413 0.415 0.002  0.417/0.412
REIH(—RIRE)RARE  8.711 8.621 8.659 8.705 8.719 8.683 0.042  8.735/8.631
IR - X ERCEBIE K 0.087 0.088 0.084 0.084 0.080 0.084 0.003  0.089/0.080
ZEH(—RIRE)IGARE  9.542 9.454 9.448 9.503 9.473 9.484 0.039  9.532/9.436

*29 2005FEDREFRMBUGTRCHNTE. BERFETHD 2004FEEFEORBMEEZRNTEENTONTLDH,
SRUBETCBVWTIRAARBEXDHEREZZEEL SFROTHIEZRAND L LTS,
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BBEEHERIRILT—T HBEIXRILF—#E], (BFEER)
BRBEEEAERIRILT—IT 20055F ZEFRKHMEXK], (2007)
RIBT M EKIRIBER (H ) TEMERFR|BFHERBTIRES ], (1992)
RIBAMKIRIBEREENRAORBILEEE R E RS DEENRARBILEEE(CEHAT
DIREHFER], (2006), TRILF— TEITOCLIADRSHRES  TRILF— (BB OBEE)
IR

e MREIRILF—HETDfER 2010FEM], (2011), ()R FEZEMITAT HP
BARZRRHKE EBiIiRNE ERER], (RFER), ME/EFEEE, AEGK)
Intergovermental Panel on Climate Change(IPCC) - "2006 IPCC Guidelines

for National Greenhouse Gas Inventories" IPCC-NGGIP, (2006), IGES HP

7% 8E (K. Kainou) "Revision of default Net Calorific Value, Carbon Content

Factor and Carbon Oxidization Factor for various fuels in 2006 IPCC GHG

Inventory Guideline" (2005), (3R )#R B E XM HP

BREEXAAARATERERES BRI ERE (JIS)
[JIS-M 1002 RESTEE# |(1978),
[JIS-M 8810 GARFENRUVI—UXR%E -H> T U > T - - iRl FAZRIERI ] (1994),
[JIS-M 8811 ARAR U O — IR -H>TU> I RUERMFAEESE1(2000),
[JIS-M 8812 ARIAR U O — U R4E -TESH55%1(2006),
[JIS-M 8813 ARIER U I — IR -TRSHE1(2006),
[JIS-M 8814 ARAR VU I—UREE R THBFC LD RBEAESEI(2003),
[JIS-M 8819 ARFENRUI—TUREE -HEBEEDMEEBICKD TR AIEI(1997),
[JIS-M 8820 ARER U I —UREE -Ov hOR/KSRIE S E1(2000),
[JIS-K 2249 EMRUEHESR -BEORSDS (15 HEENE)I(2011),
[JIS-K 2272 MR UAEBE M -IRD KRUEREEIR 735 ER 7554 1(1998),
[JIS-K 2275 EMARUAEHE M -/KDERAE]1(1996),
[JIS-K 2279 MR UAHE MR -RASHBRAS ERUVETEICKDEESEI(2003),
[JIS-K 2301 MBI B ZAKRUVKRAD X -o#7 - BRAE1(2011),
[JIS-K 2541 MR U AR M -MEDHERSE (480 MEHRINEEE)](2003),

10. American Society for Testing and Measurement; ASTM

[ASTM-D 388 Standard Classification of Coals by Rank| (1998),

[ASTM-D 3302 Standard Test Method for Total Moisture in Coal] (2007),

[ASTM-D 4931 Standard Test Method for Gross Moisture in Green
Petroleum Coke] (2011),

[ASTM-D 5291 Standard Test Methods for Instrumental Determination of
Carbon, Hydrogen, and Nitrogen in Petroleum Products
and Lubricants] (2007),

[ASTM-D 5373 Standard Test Methods for Instrumental Determination of
Carbon, Hydrogen and Nitrogen in Laboratory Samples of
Coal and Coke] (1993),
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[ASTM-D 5865 Standard Test Methods for Gross Calorific Values of Coal
and Cokel (1998),

11. A. Chaffee A=A RS U T (ICHITDBROEMFALMI (2005), Tk TRILF—HK
&I1%, Vol 27. No.4

12. () BXRLDRABER [NAFERE] (BRFEER), NTOM -1 HRDLLE -BE- KD

AR (CH T DEBE RERFFHFAHOMHB AL RNOBE (. SRELREAMERR
UCCRELLERBARTEREDTH D, BEEXLEERIRI/ILF—T RIEAMIKRIZS
DIRFEDT . KRB (CHBHIRVCEFHERARUVRETREORM (SR BR#zH L
[F2EDTHD. (IERE)

(SRR - s AR AY)

() B A Sk & 22

BREXEEASR

fimER

RAPDRES
(H)EARRESS
(H)EAXRFIEZEZETORERT

(k32 77)

BARZAFRHE ELIRXXE
F)BXRLDRHBE

e, BBERE BRIFILF—F REAMKRIBEFOEHUERM. BREEXEE
BIRILF-—THEIRILF-HERFS S REAMKRREEEEIRIXGFHEETE
HERNRIRINF— TETOCIADRRDORBECHSNTE, LELFAFEANDOH
BAMLCCERBHHEREZANCECSTHD O TR ZHLITIEDNDTH D,
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