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Recommendation of draft revised Standard Calorific Value and
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Kazunari Kainou (C)

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 Ministry of
Economy, Trade and Industry and Ministry of 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 CO: 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 BREERE REEANSHNZMRBURAEDRMERITEE
(MR, J—ORX, —fRK, RBPRAX, BEXRARDR, BRt)

TEF - (BIREECG)NED)
BIREEE(3) D FEBTRILF—IREDOIHEN S DHEET B HE S

HEIRILF-RORRE REHFLHFERE, OTELRITRILF—EORENZTOIEFY
ERDITROBERRE(CK DTN A HEN?

ojgE > PEN: MMIRILF-—REOREYCZOMEFS -BERISFANSHSTICIDEE
(BHAX, MAEER, FTY, BEH#, 7T 7L Mt)

RE — (EREEG)NED)
BIREA(4) REENSRIZEBRIRMUCED S EMOBEN

LHEIRILF—RE 2-2-2. TORBREEHISRIEELRIBADOESLIBECHS VN THETIEE 50
TOMMEFMICER IRIRILF—RICZUTDIH?

ZH —» DRI BEEFRE - RREACIDIFIAEZRRUETE
(BEAR®, AV >, EathEEEhRR

IEZE—-> DRV XHMAEXE. BENGSNDHBEEHMX(FRITIEZ KR EA
(BIAYV-BEISXFwvo, J—I)L—)L, RDFAl)

2-3. HEE - RRHFH ARV OMRE T BT D ETHR
2-3-1. {EFHERL - W) EE E FEAE - IR FRBER AR IR DBt S - Tt ISR
TR, HD—EDOLFEBRPMEEZR D TIRILF—IRICDONT, AFEREBZRE
REREBEIRELINZTEMRBRS LB ICUNESNDIERAE  REFFHAHE. B
EDHBFAPCK R EEERC—RICETDIEDTHD.
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LML, BEODGRPEHERREDIRILF—RICBNTE. LRAITHOERSEE
PFRAITORBRER RERHRERLABRERDOFZE(CKDICZEHER - MHEBECZDRE
BN E EBICENRLTDIRZENDD, OTEZDFHEE U TDOIRILF—IERID
BRERME RRFHGEHREECHBEEBICBEBICEEULTHERBLTWS,

> T, BIRILF—REDILFMER - YEME & REE - RBHEH AR EDBENIERHE
[CEBEESNTVNBRDOTHENIE. SBIRILF—IEDICZEMHEL - Y)HEMEY 2 DAL
PCEAAUEBEICEVWTBESROFRRARENDREAFEZITOMNEFRLS., HX
BFRICHVEEBEZBIIEINERED D EERD,

Ffz 2-2-3. THRARZESD. SKROEECBENTE., RICEDNDNDIRILF—IRIC
DOWTHODEFETIRILF—EOHEN SHEAE - RRIHFEENHSTTETD2OTHNE.
RARLKIBEZREST ICENZTOERESNZEHRIT D ENTREERD.

LHEZBRNS, ABICEVWTERARNRIRILF—RICDVT. EFHEA-MHEEE
HEAE RRFEFRHREOBOBEBRICDOVWTEIZEIHZBRWNTONRL., R - TS
RESHA T DEET B,

2-3-2. ffE RSSO EHAIT &R

AR SRS RO RICDWVWTIE, 2-1-3. THRAZHER D INEFEEINEH
TEBRLIRILF—IFE2, 2-2-3. TORREE() ERMEHNSEENCETETE (CXH
FTRIITRILF—IRICDWTIE. {EFHER-MEEHNHEA L TUOWNEES (ICHETEN EIEE
TH O AR ZR T DIERNARVZHEFHRN RN SR T D,

Flz ALFHERME & RS - RRFBFRER EDMME AMIEST R EETAI T D2 (C(F.
THARBORACKIBBNESNTVNBRCENEZHGETHD., KIFICHWVWTEHEZ 2
DOEGZEF/IEIT TR 3DOIRILF—BEETAHKRET S,

- BN —ARER
- BEARRNGLI> T - MEED)
- FEARREMA
2-3-3. il ARSI R DFHAIF A & Lo - FHl F 34

ORI ROFHRIFE(C DV TIE. R(EAL) - BEURAM) TORME - RERBFH &
WAL E URKRNIRKR D DT - YIMHEEZRAZE I E U)ot (S A)-
B(RA) TORZRHEHGEHZRFEZEHE U CNICHETIRAERERHRAZTIHNE L
EElED T EITD.

ClE DT DFERNS TS ICHFNABEETMEREZEE - (LR U LT, BEDEL)
AR RS R B E T D,

*13 BRI -EHEEICBNTIE. JIS-K2279 IR EBEPRED KD RDXEOIEHEN SHEMAEEHET T 2FRER
MEELTVSN MOTRILF—RCRRIFHFEHRC DOV TEEUDEDONEFELRR,

*14  FUR-ARERICDVWTIE, JIS-K2279 T (TRITE Uzl AU ROBELLRNTETH D esd. SR
REFZRET D
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3. R (1) AR -AREMm

3-1. 8 &
3-1-1. AR
(1) B & -aalheg
ittt - XARMRERCRARRMIREEE.
MWAEIRILF—#ET 2008~2012FER(ICLDERNREESE.,
BESZE NDFEN, - AREMREUOVGARRRRDIIEFE.

(F FE) 2008 2009 2010 2011 2012 T 1

O—oZBEMR 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 -MHEERUCERAMENE XZEETY)

(3) BEEMRER

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

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

BRA)FEHE (BE1E) NCV (BEEH) RFRHELARER (Z%1E) CEF-N

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

(4) RITREAE & DLEE - 1REE

W(E)FEHE GCV (EBEAL) R ZF=BEH A2 CEF-G gC/M)

RITE #HETEME 1BEE S%EHEXE RTE HEEME BEE 9IS5%EHKXME
29.00 28.79 -0.007 XRA 24.51 24.53 +0.001 XEA
B(EAfZ)FE NCV Ml/kg RERPEEARER CEF-N gC/MJ

IPCC  #EBEFEME 1BmMEK O95%EMXME IPCC MEEBE 1BREK O5%EHXE
(IPCC 2006E8:T 1 RS A > ([C=H1fER L)

(5) &V - ¥55m
- HERBEEEQBITREEELLERUTCZETHD. iICREEECEHRINS
ToHhd,
- SREBEUZBETERL, BFEESEMNKEEEDOEMIL(CIGU THRRAE -
REFFHFER BRI D ENREEERXISND.
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3-1-2. O—UXARMK
(1) BEET3% - 2
sRHE B () B AR ER, RAMEDIRM.
BERZE DI, (()BARKEEZRDOH D (CKDIREFERTEE.

FKRTTE B(BA)FERE(HEK) BEEKFTCH T DER, JIS M8814™
R DIE(REZESAL) BEREKF(CHITSER, JIS M8813

WIERIE 2Kk 11.1%(8K) (CTRR(EBXK-BIR)ICHIE,
KD 11.1%-KF|D 11.1%(HEK) (CTEURA)FEERS IR CHET

(2) B3 AT - IR U SRAMERTE

(B FERE REZHLI
GCV MJ/kg ($#7K) MI/kg (RER) (#7K)
Brha R 23 23 23
RAfE 33.55 30.20 0.826
&/ME 30.00 27.00 0.728
BT 32.16 28.94 0.786
RERE 0.821 0.739 0.026
(3) BEEMRER
W(E)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 (SE1E) NCV (BEEH) RFRHELRE (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 26.89 / 26.31
(4) RITIREAE & DLEE - 1REE
R(B)FEME GCV (BBEAL) R FBEHRER CEF-G gC/M)
WITE #HMETEME 1BEE SEHEXE RTE HEEME BEE 9IS5%EHKXME
29.10 28.94 -0.005 XmEAN 24.51 24.42 -0.004 XA
B(EfZ)FFE NCV Ml/kg IRERPELARER CEF-N gC/MJ

IPCC #EBETEME 1EEE 95%EFMXME IPCC MEEME 1BEE 95%EMXMHE

28.18 26.68 -0.053 IPCCIXf AN 25.80 26.50 +0.027 IPCCIXfH A
EEMEXRE 4 FEEMEXE A

(5) ¥4l - ¥55m
- FERBEEEERITREEECHEELUTHMRZETHD. AIEREEMEICERYT
RETHDo

*15 RFEEAEFRIRILF—TRORBEEAMIKRERS (CLDSRABECHVTE, BIEE HRBE I THRTIEERE
QIS)MRAZIX ELAMEBICEM U e FEC K> TRADITHON TN S,
FREE-RBRECEIDIFBOFMICDOVWTREBEEXM 9. C—EUTEHIDDOTEESRSH DL,

*16 AROEK- LXK BRI EHERECDODNTE. w3 . ZSRBH DL,
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3-1-3. iAFERE# R (PCIik : Pulverized Coal Injection Coal)
(1) BEESE i e
AL () BASKIER, EREDRMHE.
BEAZE DL, H)BARGKMEBOBNICLDIRESEIHATE.

KRTTE HB(BA)FERE(HEK) BREKFRICH T DA, JIS M8814
R DIE(RESAL) SREFACSIFDEA, JIS M8813

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

(2) B3 AT - IEE R U SRAMERTE

(S FME REREHEL
GCV MJ/kg (#7K) MI/kg GBR)  (#K)
BN AR 20 20 20
BmAfE 32.62 29.36 0.830
/M 29.54 26.59 0.718
B 31.12 28.01 0.780
BERE 0.916 0.824 0.037
(3) BEHRR
(S FEME GCV (BEEH) REEFEHFRER CEF-G
GCVMI/kg  95%I=#XR  GCVMI/kg  CEF-GgC/M]  95%IE#EX RS
28.01 28.39 / 27.62 28.01 25.06 25.35/24.76
B(R)RAE (SF1E) NCV (BEEY) RERBEHFRER (B%E1E) CEF-N
NCV MJ/kg 95%{=FEXM  NCVMI/kg  CEF-N gC/M)  95%(E#EX RS
25.74 26.13/25.35 25.74 27.27  27.57/26.96
(4) RITIREE S DL - KRG
W(BA)FEME GCV (BEHEAI) R FHELRER CEF-G gC/M)
RiTE #HMEFEME BEE O5%EHXE HTME HEEE HEEK 5% EHKXME
28.20 28.01 -0.007 XMEA 24.51 25.06 +0.022 X &1 4t
B(RAL)FEE NCV Ml/kg RERPFHAER CEF-N gC/M)
IPCC  HEEME 1BEE 95%EFXME IPCC MEEE 1ERER 95%EHXE
25.82 25.74 -0.003 IPCCXfE A 25.80 27.27 +0.016 IPCCXfE A
MEEMEXRE A METEEXRE 5t

3¥) IPCCOE R 1B (LT Other Bituminous Coall (D&
(5) &% - ¥5:m
- RITRBEEGEHEIO-OXAERENKROBEZEHEBERALIZEDTH D, RITHE
NEZEHTRVWEIRRENKRTH D,
- FIEREEEFRTEERMENRU IPCC 2006FHETHA RS MEELEEL
THINREHTHD., FIREEMBEICEHRIRNETTH D,
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3-1-4. A — KK
(1) BEZSE -aplheg
afthE BRERESR, REBEORHEICLD.
BENZE DI, BEXRBRESSOHNICLDIREFERATE.
KATTE M(BA)FRERE(FR -HK) REFEE(CLDAE, JIS M8814

D DIME(BER RS EFRED,£KD, KD, KR, KR FREDM)
BEXFEECKDAIE, JISM8812,13,19

HIELIE FKBEDOHIER>EKDICKD. ZREEOHEIMEKDICKDIE
R(BK-BIR)BEE(CHIE,
FRE WRIFHBEHREEEANBOEEETNEFEIICIDERE.

(2) B3 A - IEE R U SRAMERLE

(B FEHE RFED  KFD  RED EFRHD
GCV MJ/kg(FZiR) (oK) (BK)  (K)  (HK)
B 721 721 721 721 721
RAfE 31.41 84.59 6.90 2.53 2.36
&/ME 23.00 60.90 3.34 0.00 0.63
=P US| 27.63 71.60 4.76 0.45 1.47
BRERE 1.649 2.264 0.46 0.22 0.28
BIEXRZD #ED K5 KD [AEKD
(R2iR) (Fzik)  (¥eik) (Rzir) (2iR)
B 704 711 721 721 721
RX{E 64.80 54.50 17.10 37.95 23.40
&/IME 36.00 23.00 2.70 6.50 2.80
=P US| 51.50 36.00 10.55 13.71 7.661
RERZE 5.181 6.755 3.704 5.817 2.872

FE) RASQELKREE, RHDM-MREECEES AL, £2KDFEEKD - HBEKDDEET
(3) BEEMRER

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

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

B(EM)FEHE (S51E) NCV (BEE2) RFHELRE (&%1E) CEF-N

NCV MJ/kg 95% =58 X R NCV MJ/kg CEF-N gC/MJ  95%1{E %8 X
24.66 24.80 / 24.52 24.66 25.68 25.74/25.63

(4) RITIREAE & DLEE - 1REE
W(Ea)FEHE GCV (EBHEAL) R ZF=BEH A2 CEF-G gC/M)

WITE NFEEME 1BEE S%EHXRE IRITE HEEME EEHE 95%EHXE
25.70 25.97 +0.010 [XfE4 24.71 24.42 -0.012 X4t
B(fEAfz)FEEE NCV Ml/kg RERBFH{RER CEF-N gC/MJ

IPCC BT HBEE 95%EHMXME IPCC MEEE 1BEE 95%EHEKXMHE

25.82 24.66 -0.045IPCCIXfE A 25.80 25.68 -0.005 IPCCIXFE W
FEEMEXRE 4 EEMEXRE 4

(5) il - 55w
- BITREEEHTRBEEMED I5S%EEXEI LD TLDN. FHELREEMED
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BERENFBECELEHEXMEBEMNMINC L. BERBZRERRBIRE(CESE
Lz &, B(BA)FERE REFHFHREECRITEEEELLI%BIEEOHEA
(CHDIEREZHRENCERULIEE. MLREEMERFEZIERBIEEZ R
LTED, HERBEEBCEHFIRNETLEEZISND.

- IPCC 20065F T HA RSAMELERUEHBECDWNTEHE. IPCCOERE(L
WIRBETHDIIENS, RBE - RRFLFRBEEUMNREZETH D,

(6) #fE T TN ORI DHTHER (()R(E pfE)
- ffE A HEET N DORIEDITORBR . RRE(C DS ESRELBHEFTANER =N,
- REFFHFBBRCOWTE—ERECHFRAMRR NN, B(BA)RREX
DEB(RMA)RERECEDRFHFLFEBROMABEDHANE RO TND,

GCV = 0.0457*C + -0.0254*V + -0.3339*W + -0.2057*A + 0.8246*S + 30.7137
(0.000) (0.001) (0.000) (0.000)  (0.000) (0.000)

n= 699, R°= 0.9038, Adj-R’= 0.9031, AIC= 1109.525 (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) (0.043) (0.000) (0.008)  (0.000) (0.000)

n= 699, R’= 0.5200, Adj-R’= 0.5166, AIC= 547.400 (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, Adj-R’= 0.7047, AIC= 203.74
(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) (0.001) (0.000) (0.000)  (0.000) (0.000)

n= 698, R’= 0.9223, Adj-R’= 0.9218, AIC= 1052.013 (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= 668.604 (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=-1024.2
(0.000) (0.000) (%3-1-4-7

CEF-N = 1.2584*CEF-G - 5.0498 n= 698, R’= 0.8668, Adj-R2= 0.8666, AIC= 65.56

(0.000) (0.000) (%3-1-4-8
GCV #(Bh)ERH=2 Ml/kg NCV  E(Rf)R#=2 MJ/kg
CEF-G RE:¥FHFZE(F(BMI)) gC/M) CEF-N RZRIFHFZEI(E(KAI)) gC/MJ
C BERXRZRD (FCREE) wt% \Y BRS (BZREHE) wt%
W 2K (BziRE#)  wt% A R 5 (BZiIRE#) wt%
S MmED (BziRE#) wt%

RABRE,;, E3-1-4-1. ~ 3-1-4-4. WA —fMRIRFERE-KRILGAHRMAER SR
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3-1-5. @A ELER
(1) BEZSE -aalheg
At ARDBELOERNSEBRDARNMDHENK - WIEHEZIRE.
BESZE DN, @A ARRORE T Nz U T H#EHE.
n3-1-4-1, -2, -4, -5 [C FERAKRMLDHEMK - MEEZAN -BE,
BHE ST KORPERDFRIRCE T D ISNERXENS.
HXRHEETED 5% EHXME Z H#EET.

(2) B3 DA - R U SRAMERTE

— AR (CHRIEER & (IR 40 E™ . BKBIREETOEREDN 10%RBDOE
DENDSZENS., TELDESDRRNIQEIBRDAADHEN - MHEBZRET D,
wt% RIER (EE) WA —MKF(3-1-4. )

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 -VIMEME (FE R B, £2KD (FERKTD - FEKDFDEST
(3) BEEMRER

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

GCV MJ/kg 95% fEFE X GCV MJ/kg CEF-GgC/M]  95% =8 XM
27.80 29.05/ 26.55 27.80 25.92 26.76 / 25.09

B(E)FEHE (S51E) NCV (BEE2) RFHELRER (Z%1E) CEF-N

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

(4) MITREE L DLILE - 1RELE
R(E)FEHE GCV (BEHREAL) R FBEHRER CEF-G gC/M)

RITE HEEME BEE SWEHRXME RITME METME EEE IS%EHEKXE
26.90 27.80 +0.034 XA 25.46 25.92 +0.018 XEA
B(fEAfz)FEEE NCV Ml/kg RERBFHRER CEF-N gC/MJ

IPCC  #EBETEME 1EEE 95%EFMXME IPCC MEEME 1BRE 95%EMXME

26.68 26.89 +0.008 IPCCIX[H AW 26.80 26.80 +0.000 IPCCXfH ™
EEEXE A MEEEXE A

(5) il - 55w
- AR OWME TN SRR FEER - EEN S OHETHET(EXHDED
D, % IPCC 2006F TN RS A U EL RS RFHFFHFEREEBEFEFE—
HIBRERIFRERMNEONTZED, FLBEEECEHRINETHD.

*17 BBEE (. BERED EERDIDOLETH D, BEROERE. JIS-MI002(REFTEREE) BEXHO. K2. B,
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3-1-6. EE—#K (S&18)
(1) BB -BERZE 3-14. MA—MKICALU., EXFRESDHNICLD)
(2) R T - ER U EAEME

BEM)RES RE|ED  KED mED EBRD
GCV MJ/kg(¥zix) (oK) (K (F]EK) (F]EK)
BRI 12 12 12 12 12
PN E] 28.64 67.90 5.67 0.25 1.06
U E] 27.92 66.30 5.29 0.23 0.99
B 5 28.27 67.12 5.55 0.24 1.02
2HERE 0.239 0.613 0.11 0.01 0.02

BEERZD ERD KD 2K MFEKD
(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) RASQELKREE, RHDM-MREECEES AL, £2KDFEEKD - HBEKDDEET
(3) BEEHRER

(B )FE#E GCV (BEEY) R REL 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(E)FEHE (S51E) NCV (BEEH) RFHELRE (&%1E) CEF-N

NCV MJ/kg 95% S8 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) IMITEREE L DILE - 1REE
R(B)FEME GCV (BBEAL) R EwBEHRER CEF-G gC/M)

RiTME HEEME BEE SERXME RTME MEEME EEE IS%EMXRE
22.50 25.28 +0.124 [Xf#H4% 24.90 23.74 -0.047 X4+
B(IRAI)FEHE NCV Ml/kg RERBFH{RER CEF-N gC/MJ

IPCC  #EBETEME 1EEE 95%EFMXME IPCC MEEME 1BRE 95%EMXME

25.82 23.90 -0.075IPCCIXfE A 25.80 25.12 -0.026 IPCCIXF W
EEEXMAE 5 FEEMEXRE S

(5) il - 55w
- EE—MRKORITREMBE SRR ILDHE U TULZ 200056 ELHTOEET
HOBRICZIATRERNWEEZEZASNDCH, ICRBRBEEBCERINETHD.
-EE-HRE BRRTREERA-—MRKICEHEHDIEEEN 0.7%ZEHHDICBETT .
AMAHE 1220E5SNTLRNZSH, SEEADBITIEZHTH D,
- EERDOEAMNS, RITOSEE(CH T DINREEER - BRBEERX DX D ZFE
IETBDTENBEHTH D,
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3-1-7. ik -8R (BE1E)
(1) BEZSE -aplheg
At XBGAE(CK DX - Bk DARII KD HENK - WIEHEZRTE
BESZE DN, @A xR O TR Nz AU T HEEHE.
n3-1-4-1, -2, -4, -5 (CF AR DHEMN -WIHEZAAN -EE.
B TS R DOFAZHDHRICE T D S5 ERXENS.
HRHEETED 5% EHXMEZH#EET.
(2) B3 AT - IEE R U SRAMERTE

RMET MUTINERR(CET DD HEAM -MIEES 1S, FTEEDOESDER-
BIRDRNERO I DN - MIEHEZIRET D

wt% R -8R (%) @A — ik - HIFK(3-1-4.,-5 B8)
B E ik 5= 38.00 51.50 80.00
BRD 50.00 36.00 7.50
2K 54.00 13.71 13.71
R 5y 1.70 10.55 10.55
FED 0.30 0.45 0.45

FE) D DT -MIEEREREBE, £KDFEBAKD - FEKDDEE
(3) BEEMRER

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

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

BE)FEHE (S51E) NCV (BEE2) RFHELARER (&%1E) CEF-N

NCV MJ/kg 95% =58 X R 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) RITIREAE & DLEE - 1REE
W(Ea)FEHE GCV (EBHEAL) R ZF=BEH A2 CEF-G gC/M)

RiITE HETEME BEE SWEHRXME RTME HMETME HEEE IS%EHEKXE
17.20 13.75 -0.241 [XfE4% 24.71 26.82 +0.085 X4t
B(fEAz)FEEE NCV Ml/kg RERBFHRER CEF-N gC/MJ

IPCC  #EBEFEE BEE 95%EMXME IPCC MBEEE 1BEE 95%EHEKXE

11.93 10.98 -0.080 IPCCIXFfH A 27.60 30.02 +0.088 IPCCIXf& ™
FETEEXE A EEEXE A

(5) il - 55w

- BITREEGBRCERNTERASNTOWRWEEBKR(ER])CEIDIEDNTD
D, TLRFHFHFEHSEA—ARROBBEZREBEBRLUIZEDTH DD, L)
INEZETRVWHEENKRTH D,

- —RRER DR T ST I SR REEZERFIEEN S DHEFHETEH D ED
D, $5(C IPCC 2006F TN RSAMEELHEE LU TRIRBRMESNE
B, FLRBREEECEHRINRNETHD.

-IBEEDRAINVE [BRINSHXK BRI CEEIRETH D,

*18 MMEHE(CDL\TIE A. Chaffee (2005), BEXHt 11. #8RH D=0,
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14/09/08 LRI F —RBIEEREE - IR RIELFAEREKET / 2014 SEP / Kazunari Kainou (C)
3-2. A HEm

3-2-1. 0—OX
(1) BEET34 - a2
AR () BARERENERR, RAEDRH.
BERZE DI, (()BARKEEZRDOH D (CKDIREFERTEE.

KBT5E M(BA)RRECERX -Fik) FREFRCH TSR, JIS M8814
BADIE(RESHL) SREKFCSIFDER, JIS M8813

WIEALE  (ZE7130L)
(2) B3 AT - IR U SRAMERTE

(B FERE REZHLI
GCV MJ/kg (¥z2iR) MI/kg CRER)  (§2iR)
Brha R 12 12 12
RAE 29.42 29.40 0.890
&/ME 28.72 28.72 0.870
B 29.18 29.18 0.882
RERE 0.195 0.193 0.008
(3) BEEMRER
W(E)FE#E GCV (BEEY) RFRHELARER CEF-G
GCV MJ/kg 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95%{E%E X
29.18 29.30/ 29.06 29.18 30.22 30.45/ 29.99
B(E)FEH#E (SE1E) NCV (BEEH) RFRHELRE (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) RITIREAE & DLEE - 1REE
R(B)FEME GCV (BBEAL) R FBEHRER CEF-G gC/M)
WITE #HMETEME 1BEE SEHEXE RTE HEEME BEE 9IS5%EHKXME
29.40 29.18 -0.007 [Xmi%h 29.38 30.22 +0.028 X4+
B(EfZ)FFE NCV Ml/kg IRERPELARER CEF-N gC/MJ

IPCC #EBETEME 1EEE 95%EFMXME IPCC MEEME 1BEE 95%EMXMHE

28.20 28.81 +0.008 IPCCIX[{ AW 29.50 30.60 +0.037 IPCCXfH A
EEMEXRE 4 EEMEXRE 4

(5) &P4H - 55
- BUTREBEH I REEED 95%EERRN £2D TNBN, HREEMEE
FECEBETEERMANED TR &, FILREEEOBBEEAENTN
SRITEELA 3%FBOBATH DT EAEN S, HME HEIHLFHE
CHERBEBCERINSTHS.
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3-2-2. A—ORXFHR
(1) BEET34 - it 2
sARHE B () B AR ER, RAMEDIRM.
BERZE DI, () BARKEEZDH D (C KD D IIEFTE.
KRTTE RDDE BEIEKFT(CH T DEA, JIS M88124EHL
HIEALIE  (B2=720L)
(2) B3 DA - B 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
=R IS 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

FE) WEERERNEENRTH S,
(3) BEEMER

(B FEHME GCV (BEEH) RERPELRER CEF-G

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

B(RM)RAE (S51E) NCV (BEE) RERBEHFRER (B%E1E) CEF-N

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

(4) RITREE SO -REE (FRF: RITRERREE(ISATPHIEAE)
W(BA)FEME GCV (BEHEAI) 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 XEA
19.01 19.12 +0.006 XA (Q012FEXERHE)

B(EAfZ)FEFE NCV Ml/kg RE=PEHRE CEF-N gC/M)

IPCC  #ETEME 1EEE 95%EHMXME IPCC MEEME 1BEE 95%EMXMHE

38.66 35.30 -0.087 IPCCIXFf M 12.09 13.74 +0.136 IPCCIXRE W
EEMEXMAE 5 FEEMEXRE S

FE) IPCC2006F T HA RSA>DOA— T XFHADEHERME FH#EHETH D E(TER.
(5) il - 5w

- R BEEEFRERIBIREE(SATP)ICHIE ULRITREMB LR U THREZS
THO. FLERBEEEICEHRIRETHD.

- IPCC 2006F T H A RSABEEDLERTIE. RASHN/NS <RDRERHH
BRENKRELIRDTVBDN, IPCC 2006FHETHA RS+ > E(E 20054 EHD
XERRE(CLDOA—TRIFHADDHFIN S DHETHETH D ERXME (FHEETHE
THdTE BEREBNERBODTVNDEERSND I ERENTBDRE LH#
RIns.
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3-2-3. ®IF AR
(1) BEET3% - 2
sRHE B (1) B AEKEER, RAMEDIRM.
BERZE DI, (3)BARKEEZDH D (CKDMMD IIEFTE.
KRTTE RDDE BERIKFT(CH T DSEA, JIS M88124E#L
HIENIE  "EERER(CO) D (FRRBFHFREBDEEN SBRIMTATRRRIZE ")),
(2) B3 A - IEE R U SRAMERLE
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
=R IS 48.98 23.86 22.68 4.49
ReERE 1.428 1.239 1.007 0.31
(3) BERER
W(EA)FEE GCV (BEED) IRERBEHREL CEF-G
GCV MJ/m’SATP  95% 148X S GCV MJ/kg CEF-G gC/M]  95%{E3EXE
3.284 3.34/ 3.23 2.64 35.65 35.85/ 35.46
B(ERf)FEE (S&1E) NCV (BEEY) RERVELRE (B5%1E) CEF-N
NCV MJ/m’°SATP  95%1{S$BX R NCV MJ/kg CEF-N gC/M]  95% =X E
3.13 2.56/ 2.47 2.52 37.35 37.50/ 37.20
(4) IRITREMBE DR -REE (FRF: IRITEERAS(E(XSATPHIIEEIE)
W(EM)RBME GCV (BHBHAL) RERBEHRE CEF-G gC/MJ

WITE EEME BEER S%EHXRE RITE HEEME EERE 95%EHXE
3.12 3.28 +0.051 [X[@E4 26.13 35.65 +0.364 X4t
B(EAfZ)FEFE NCV Ml/kg RERBFHREL CEF-N gC/M]

AEE('05) #METEE IEAE 95%EMXME MEE('0S) HETEME BRI 95%EFHXHE

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

FiE) IPCC 20065FETH A RS MBEICHA X THEE(2005) EEXE7 DOIRKRFECLD
HEELLERT D, HXXBA(FHEE(2005)) ([CEFEFHRDEBRXBEDIBIRR L,

(5) &Vl - ¥55m

- BITBREEOSSRAEQFENRAERTRAEN SO REHFHFELRES
FOIRILF-—INZANSEDFELIZEDTHD., WINEHFHETHD.

- FERBEEEIFBCZELVLTCESDEHERBEMRWC &, BITREMEEDEE
BREREBOELRIBEDITENS, RREIHCLBEEMBICERINETHD.

- —A. BFAXOREZEFEFECDOVTE, RRCBIHBSITRILF—HEER
DEICEK DR RMEPPFIERELRESFHIHEMPIORRFEFTSZED
BRETHD,

*19 TaIRREFEIREFAR -EPFHARICEFEND ZBILRRZRI U CTREHFRRRZEEIDFETH D,
SR E URWEEZEZ R ERE] UL, IPCC 2006FETH A RS B HREKRFEIDALNSN TS,
INSOBEERELEBFARCE TS [TRILVFSHESRDE] OERICDNTIE #ifRmd. 28RBH DL,
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3-2-4. WIFH R, BRIFHR(SE1E)
(1) BEET34 - it 2
sARHE B () B AR ER, RAMEDIRM.
BERZE DI, () BARKEEZDH D (C KD D IIEFTE.
KRTTE RDDE BEIEKFT(CH T DEA, JIS M88124EHL
WIENE KRR (CO)D (FRRIFLFRBOBEEN SR TRIRKRFIE]).
(2) B3 3H - IEE R U SRAMERLE
—B8bikZE “ELIRR 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
=R IS 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 S GCV MJ/kg CEF-G gC/M]  95%{E3EXE
7.640 7.78/ 7.50 6.18 41.72 41.92 / 41.52
B(ERf)FEE (S&1E) NCV (BEEY) RERVELRE (B5%1E) CEF-N
NCV MJ/m’°SATP  95%1{S$BX R NCV MJ/kg CEF-N gC/M]  95% =X E
7.60 7.74/ 7.47 6.15 41.92 42.06 / 41.77
(4) IRITREMBE DR -REE (FRF: IRITEERAS(E(XSATPHIIEEIE)
W(EM)RBME GCV (BHBHAL) RERBEHRE CEF-G gC/MJ
WiTE HEBEEME EEER S%EFEXME RITE HEEME IBHER IS5%EHEXMHE
7.70 7.64 -0.008 XA 38.44 41.72 +0.085 X 4+
B (KAL) FEE NCV Ml/kg REF|EHELRER CEF-N gC/M]

AEE('05) #METEE IEAE 95%EMXME MEE('0S) HETEME BRI 95%EFHXHE

7.06 6.15 -0.129 (IPCCX[Eif#) 40.70 41.92 +0.030 (IPCCIX &)
FEEMEXRE 4 EEMEXRE 4

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

(5) il - 55w

- BITBREEOSSHEME 1998FE OB AKMHER (C KX DRBE. KRHFH
RE(E IPCC 2006FRETH A RS A MEDEIRRFREI C K DIRBMBETH D,
WINERIICEZETRVWIEMENKRTHD.

- FHIERBEEEIIFECERETHDEERMANMBO TRV ENS, RBE(RD
FERBEEMEIC, RRBFFEFRHEBMERCSIHRE MR REICEDVWTHLR
BEEBICEHRIRNETHD ™,

- RN T B BIUMFHRICDODWTKIBEHDIRERNSE - KRR G ZEA
L. BBMELVUTCEBZHRIDIENRZIALEEISND,

*20 EFHRICHFBIEIRRKREIOBERCDWVTIE, fliiwd. Z2RBH DL
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3-2-5. O— L5 —)L (BE(H)
(1) BESZE - T
EAHE RER=E - RITEREE RBEEEXEEOHESEENBETRTEIREE)
RERBEHRER - IRITIZEE(E (IPCC2006FEWETH1 RS REE)
BEARZE DAV, RITEEEZREE.
(2) DDA MHEEARUOEAERE (ZH2L)
3) BEMRR (ZHRL)
(4) IRITIEEBE E DR -RIE (BRHIRAL)
(5) 5¥Ah - f&5 5
- BITREBEOES DB (EBA)RERZE(L 37.3 MI/kg, CNICHIET DRZFFFHF
(% 20.9 gC/MI ZRWLS,
- BEHAHNE IPCC 2006FEHWETH A RS+ > TV, BE(EA)FEREE 28.0
MI/kg, CNICH ST DiRFRPFEHGREE 22.0 gC/MI) ZRHWD,

3-2-6. REx (&&18B)
(1) BESE -aalheg
AHE . RRE - WITREE (2000F ERET AR S Dk HfE )
RERPELARER - WMAREROKRRIFLFRE (3-1-6. B1)
BENSZE DAV, RRECDOSHRITEREEMEZREE. RKARIFLFAREIEAEER
DEIE(CEFH.

(2) B3 AT - MBI URAMERIE (ZE730L)

(3) BERR

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

- BEREEERREDOARZMRIRICLU. BHARKRYDCDEDENH - REAZHIZ Z 0
UCEERELIZEDTH D,

- RITEEEOHR(EA)REE(E 2000FE T LEIN 5 DfkfEfE (5,700kcal/kg,
L) TH D, B|EXCH 15%DIRDIREDRHENZEATTEDFEHAE(CHE
HIDMEELRDODTLD,

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

- BENDN(EEABIEROBEOR(BA)RAE - BURAMA)RAZEL (CRHWVWE (R
fI)FEREZ 23.1 MI/kg, CNICHIET DRFHEL BRI (TEAEERDIE 26.8
gC/M] ZzRUL\ 3D,

*21 RITEREECHSNT, BERCDODVWTRI-—IJAORZFHEFEHNMEBREZNTVBH, CNEFEBEDERLRRICED
EDTHDI2%BATH D, BATIIET D ELEECHAGRBRMICRMHEVZRLIFZON,
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3-2-7. COM-CWM (B Z1#)
(1) BEARE A
AR EHE - COM-CWMEBIRITIREE (2005FFEHET M S DfkikfE)
R RER -
COM- #EA—f%X - -CEHMODRAEE DL THE SN DIRRIFLFRE
CWM- & A — ik DR ZBRPEFHZRE (3-1-4. BER)
BEARE NN, RRAS(COSTRITEEEZIEE. RRIFL R (ETEA —AZK
-CEMMNSDTEEICEH.
(2) B DT -HEEROEAMERE (=R L)
(3) BERR
COM #(BhL)FEE 36.20 MI/kg, K FRBEH BRI (H1)) 21.88 gC/M]
CWM ¥ (BN EE=E 20.90 MI/Kkg, ik FRBEHZRE(#R(FAL)) 24.42 gC/M]
(4) IRITREMBEDLEE -RIE (=72 0L)
(5) 4 - & im
- COM (Coal Oil Mixture) (FHKX -EHDESY). CWM (Coal Water Mixture)ldf
REKDBEEMTHD., WINERE-RASHRNEULTERAEINS,
- RITHREBOR (B EAE (L 2000FERFT UMM S DMRGMETHD . BEXE
EEORBMFECSVWTERICFERASNTLWZEHOEEIETH D,
- BFECHWNT COM-CWMEESERTOFERAEE TRz, IRITEEBOREE
EEMEFERAL. REHLEFGEHRICDOVWTEA—MKR -CEHRHORMNE - RKEIH
BB ZRWTCEHEICKDEHRIT D,
- BAWIICE. COMICDWTIERAENSE=LETE A —#RK 40.1% - -CEH
59.9% DREEMERREDH. REEFARZEXESLTMEFEY L TCE

EIT D, CWMICDWTIFEA—fER EKOEEY) EHETE URRIFHFZREZ@WA
—HRIRDBIECEH T D
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4. HR(2) Fih-BiHhEm

4-1. FERUNGL-O>F>t—b

4-1-1. 'FR AR H
(1) BERE A HH
AniteE HEREORERRMMHRBRRHICEDE, BREEXAEREIRILF—
[T RIBAMIKIRIEBOEFERAE (CKDENR,
BERE FI, BREEEAEERIXRILF—T RIEAMIKIRIESOEFTAE
[CXDRAEFERATELE.
FHAE BEM)ERR=E FEEFRICKBAITE, JIS K2279(ZEA)
Bk ELA% - VDB (BB BRE D - IR - K TD)
FXFHICKBBITE, JIS K2249,41,72,75
(k%R ,7KED)
FFEFLICKBHEIE, ASTM-D5291
HIEAIE B(BA)EAE(CDVWTIIRE DM IE (5HAME-0.586*S*D) %= EH .
(2) B3 34T - YD 1B K O S RME R 2=
WEA)RRE = E WMES K 95 K & RED KERD
GCV MJ/I(#1E&) D Swt%  Awt% Wwt% Cwt% Hwt%

B 86 86 86 86 86 86 86
SN ] 40.31 0.940 3.75 0.07 0.70 87.00 14.70
&/IME 36.16 0.780 0.02 0.00 0.00 84.10 11.10
=P US| 38.32 0.852 1.44 0.01 0.04 8566 12.79
RERE 0.878 0.033 096 0.01 0.10 0.583 0.738

(3) BEEHRER

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

GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-GgC/M]  95% =X
38.32 38.51/ 38.13 45.02 19.03 19.09 / 18.97

B(E)FEHE (S51E) NCV (BEE2) RFHELRE (&%1E) CEF-N

NCV MJ/I 95N EHEXME NCV MJ/kg CEF-N gC/M]  95% =X
36.13 36.32/ 35.93 42.44 20.19 20.25/20.13

(4) IMITEREE L DILE - 1REE
R(BA)FEME GCV (BHREAL) R EwBEHRER CEF-G gC/M)

RiTE HEEME ERE SEHEXME RITME HEEME BERE 9S5%EHRXAH
38.20 38.32 +0.003 XA 18.66 19.03 +0.020 X4t
38.12 38.32 +0.005 X4 (Q012FEXERHRE)

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

IPCC  #EBEFEE BEE 95%EHMXME IPCC MEEE 1BREE 95%EHEKXME

42.35 42.44 +0.002 IPCCXfE A 20.00 20.19 +0.009 IPCCXRE A
EEEXE A FEEEXE A

(5) &Vl - ¥55m
- BITREEEHTRBEEMED I5S%EEXEI LD TLDIN, FHELREEMED
RENSEEXERMRNC & B(BA)RRE - RKEFLFREBRITRE
BEL2%RREDEHEAN(CH DIFIC IPCC 2006FRETH 1 RS A1 > fiE EHUEN
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FE—HUMEERIC S EEXEARAELODTND LR EZHRENICERLU
BE. HERBEEEFEEZERBEEZRUTED. FHEBREEBCEHRIAN
TLEEASND.

- FHOMREZOREBEDOEREZRIRU TITHMNS CEHBICHET DM TILE
HCHMmULTED, BIROLSCHERBE U TE-DRFHFEFHRZRANDIDT
(Fr2 < RIEOHE AR E AV ZmER - #R 5 Dk = Rz #ET
LINZ&EEIDHECEITL. BEEOMARKMDORE - #BINDOEE =KL
EERERRRINZDHEST HECBITINETEEAIASND,

(6) fifd SEMHEETROERDTER(( )N pfE, EBHENGL-O>FT 22— FEV)

- fEfE RS RORIEDHOBER. B(EA) BE(RU)RARELEESRERH
STRAMERINZ. HFICHR(BA)RAEBOHETICDVWTEIRITD JIS-K2279K
DERERHEIR(R4-1-1-1)DFENER NI,

- REFEHFFHFRBCOWVWTEHR(BA) BE(RA) E EERERHTAMNER =N
WERA)DHPNEURL) L DB U THEENSVLC ENEHEENS.

GCV-V = 66.6564*D%° + -0.2754*S + -12.0336*A + -0.3879*W - 22.6776
(0.000) (0.000) (0.000) (0.165)x  (0.000)

n= 96, R’= 0.9758, Adj-R’= 0.9748, AIC= -19.999 (®4-1-1-1

(B#E)IIS-K2279#£51 = ; GCV-V=[(51.916-8.792*D?)*(1-0.01*(A+W+S))+0.09420S)*D
n= 96, R’= 0.9707

D = 0.0252*GCV-V + 0.0091*S + 0.4305*A + 0.0124*W -0.1325

(0.000) (0.000) (0.000) (0.000) (0.000)
n= 96, R’= 0.9847, Adj-R°= 0.9841, AIC= -718.253 (x%4-1-1-2
GCV-W = -6.9969*D? + -0.2957*S + -10.5251*A + -0.3803*W + 50.6280
(0.000) (0.000) (0.000) (0.257)x (0.000)
n= 96, R°= 0.9229, Adj-R’= 0.9195, AIC= 14.949 (x%4-1-1-3

CEF-G = 4.0132*D” + 5.5859*A + 16.0669
(0.000) (0.000) (0.000)

n= 96, R’= 0.8785, Adj-R’= 0.8759, AIC= -116.671 (4-1-1-4
CEF-G = -0.4345*GCV-V + 36.9448*D + -8.4358*D’ + -0.1421*S + 10.5472
(0.000) (0.000) (0.059)x (0.000) (0.000)
n= 96, R’= 0.9346, Adj-R’= 0.9317, AIC= -172.095 (x%4-1-1-5
CEF-G = -0.5135*GCV-W + -0.1423*S + 17.1246
(0.000) (0.000) (0.000)
n= 96, R°= 0.9152, Adj-R’= 0.9133, AIC= -151.112 (x%4-1-1-6

NCV-V = 64.3501*D"° + -0.2118*S + -11.6528*A - 22.8521

(0.000) (0.000) (0.000) (0.000)
n= 96, R>= 0.9695, Adj-R’= 0.9685, AIC= 1.5778 (x%4-1-1-7
NCV-V = 1.0044 * GCV-V - 2.3554
(0.000) (0.000)
n= 96, R’= 0.9975, Adj-R’= 0.9975, AIC= -243.449 (x£4-1-1-8
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NCV-W = -5.8011*D? + -0.2287*S + -10.8848*A + 47.0706
(0.000) (0.000) (0.001) (0.000)

n= 96, R’= 0.8637, Adj-R’= 0.8593, AIC= 36.075 (x%4-1-1-9

NCV-W = 0.8425 * GCV-W + 4.5059
(0.000) (0.000)

n= 96, R’= 0.9856, Adj-R’= 0.9854, AIC= -183.391 (x%4-1-1-10

CEF-N = 4.3313*D? + -0.0599*S + 4.8431*A +0.0452*W + 17.0847
(0.000) (0.018) (0.004)  (0.807)x (0.000)

n= 96, R’= 0.8440, Adj-R’= 0.8372, AIC= -98.817 (4-1-1-11

CEF-N = -0.4184*NCV-V + 39.2698*D°* + 1.5880*A + -0.1375*S + -0.7489
(0.000) (0.000) (0.164)x (0.000) (0.534)x
n= 96, R°>= 0.9243, Adj-R*= 0.9210, AIC= -168.244 (x%4-1-1-12
CEF-N = -0.4977*NCV-W + 2.9064*A + -0.1044*S + 41.4213
(0.000) (0.032) (0.000) (0.000)

n= 96, R’= 0.8879, Adj-R*= 0.8843, AIC= -132.544 (x%4-1-1-13

GCV WEMA)RRE -V M)/ -W Ml/kg NCV BH(Rf)R#=E - M)/I -W MI/kg
CEF-G RERBFBFZRE(FR(FAL)) gC/MI CEF-N RZRBELFEZ(E(EAL)) gC/M]
D = E -- A R 5 wt%
w K 5 wt% S R&ED wt%

BIBE%K; B4-1-1-1. ~ 4-1-1-8. [l -NGLO>F >t — MRERE-KRHHARMARE SR

(&) K4-1-1-1. FREE-R(SA)RAEHE, -7 B (BA)RAE-KFRHEHAREMERA]
o 2% FH = HH = o = H ¢ 43 BB = =
e — {4 B H [(hiE-EE (5 ME-RFHEHFENIERE [FE
Correlation of Density vs GCV of Crude Oil Correlation of GCV vs CEF(Gross) of Crude Oil
g
wERE GOV — B F 4 R B (R (B H0)) CEF by GOV gC/MJ
50.00 B RTE L M/
© EE % M/ke| 2050 % (S2AHE Measured Data)
o A BERDRBEIDDHEE
47.50 * Estimated Data by GCV
R o ° 20.00 &
45.00
%b 19.50
4250 °
19.00
40.00 o d
18.50
37.50
35.00 18.00
3250 17.50
0.70 0.75 080 085 0.90 0.95 10 42.00 43.00 44.00 45.00 46.00 47.00 48.00
# B Density kg/l BE LR E GOV MJ/ke
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4-1-2.NGL-O>F>t— b

(1) ABER-BESZE (4-1-1. BRARBCHAC,. BFEEAERIILF—T R
RAEMKRIE/OEZREREICLD)
(2) B3 AT - R U SRAMERTE

B(E)FERE zZ E WED K D K D RE\D KED
GCV MJ/I(##1E%) D Swt% Awt% Wwt% Cwt% Hwt%

B 10 10 10 10 10 10 10
RAE 35.61 0.760 0.29 0.01 0.05 85.80 14.80
&/ME 34.16 0.737 0.01 0.00 0.00 83.00 13.90
B 34.93 0.749 0.20 0.00 0.01 85.27 14.27
RERE 0.423 0.008 0.10 0.00 0.02 0.838 0.250

(3) BEEMRER

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

GCV MJ/I 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95% =38 X R
34.93 35.25/ 34.60 46.62 18.29 18.49 / 18.10

B(E)FEH#E (SE1E) NCV (BEEH) RFRHELRE (B%1E) CEF-N

NCV MJ/I 95%EFEX [ NCV MJ/kg CEF-N gC/MJ  95%{E%E X
32.77 33.10/ 32.44 43.74 19.50 19.72 / 19.28

(4) RITIREAE & DLEE - 1REE
W(E)FERE GCV (EBEAL) R ZF=BEHRE CEF-G gC/M)

MITE HMETEME BEE S%EHEXE RITE METEME EERE 9S%ERKXE
35.30 34.93 -0.011 X% 18.40 18.29 -0.006 XEA
34.80 34.93 +0.004 XREIKN (Q012FEXEFREIHSE)

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

IPCC  #BEEE BEE 95%EHMXME IPCC MEEE 1BREE 95%EHEKXME

44.15 43.74 -0.009 IPCCIXf W 17.20 19.50 +0.134 IPCCIXFE A
FEEEXRE A FEEMEXE 5

(5) &% - ¥5:m

- FERBEBEERITEEE S FEFERCHETRITEEMEE 95%EBXBAICH
D, HBREN10 EDETEHDIEDDRYURBEREEZISNDZH. FERE
EMEICEHINRNETTH D,

- IPCC 2006FhETHA RSA 2 EHBRULER. RAENFEFERETHRRIFL
ZREN +13% EXRS<KTEBELTLBIN, HRICEWTEHMAETNTLABNGL-O
STt MRROEZNAXRAS AHBEROEE D>t — hThHDIHMAR
RKOBBEI>FoUT—-MBERNCE. BERBARR D TV EICER
UleRBE CTHD EHERETND,
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4-1-3. RERRH (5&18E)
(1) BEZSE -aalheg
At BHRERTCIIRBRAMORRSRNERZRN S OHETE.
BERZE DN, RRARBOHMME - TN AUV 2 HETE.
®4-1-1-2 ([ 2012 EDOFREREMOFHIRE(FBA)FEHE 39.30
MI/I ZRAUMTEEE(0.8745)2 15, HZAMEERE & LEFHIHR(E
fI)FEEEN S TR OHSTNZ ALTHET
- WEM)FERE BEY H®4-1-1-3,
- IREPEHRER (B (BAI)) H4-1-1-6,
- BE(RA)FEHRE #HIEY X4-1-1-8, EEY X4-1-1-10,
- REPFHAR(E(EAL)) H®4-1-1-13
[R5y - KD -FRED (FIBHRARBERC ERE.
B O PHHEST NORAZRORBICE T D IS5SNERXENS.
HEHMETED I5%EEXME = HEET.

(2) DD -MHEERCRAMEME (XE0)
(3) BEEHRER

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

GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-GgC/M]  95% =3 XM
39.30 -/ --- 44.80 19.15 21.18 /17.12

B(E)FEHE (S51E) NCV (BEEH) RFRHELRER (&%1E) CEF-N

NCV MJ/I 95N EHEXMHE NCV MJ/kg CEF-N gC/M]  95% =88 X
37.11 37.52/36.71 42.25 20.28 23.17/17.38

(4) IMITEREE L DILE - 1RELE
R(B)FEME GCV (BBEAL) R FBEHRER CEF-G gC/M)

RiITE HETEME BEE SwEHRXME RTME HMETEME EEE IS%EHEKXE
39.40 39.30 -0.003 X4  18.66 19.15 +0.026 XA

39.30 39.30 --- (FA—1E) (Q012FEEXERERNE)
B(RAI)FEHE NCV Ml/kg RERBFHARER CEF-N gC/MJ

IPCC  #BEFEE BEE 95%EMXME IPCC MBEEE 1BEE 95%EHEKXE

42.35 42.25 -0.002 IPCCIX[E W 20.00 20.28 +0.014 IPCCIXFE A
EEEXE A FEEEXE A

(5) il - 55w
- FREABEMOMME ELHET N TIER(SU)RAEN SDHETETIEHDED
M. IPCC 20065FMETHA FS A MEERAE KRFHFEHREEEEFE T D
IRERERERMBONTZIZD., HLREEBICERINETHD.
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4-1-4. BEEBRESY (5&1E)

(1) BEAE -HpHe

AR RESE - RITEREE (BEHRABEMTICLD2005FEXEAME)
IRF|HEHARE - IRITIZ¥E(E (IPCC2006FEWETHT RS 1 IREE)

BEHZE DAV, BITEZEEZREE.

(2) BB PHT-MEERUOENBME ZHRL)

3) BEMER BZHRRL)

(4) RITREMBEDLE -RIE (BHRL)

(5) FFh - ¥ 5m

- BEEREMICDVTIE, IPCC 2006FHMETHA RSA 2 ICHBIFBIEAERNRX
T S7E Orimulsion(R) (CHH L. IRITRFRBVEH/ARER( 19.96 gC/MI ) (FH % EE
NSDIRBETH S,

- BEERNOBERBEEQRECSVWTREBERHICHAEINTULWEERANG D, 1’7
(BA)FRAEDIRAEE( 22.44 MI/kg )& 2005FEHIFDOEAETH D,
ULAL. BEARRIISBAFOEENH A ?REEZITTERNTEFBARERE
MNIRVVRR(CH DD, BIREEBEZRE< CEET D,

- BURMD)RBER UV INICHWIST DRBFFHFEICDOVTIE. BENRABGNE
IPCC 2006&FETH 1 R4 > @ Orimulsion DEZER I 3,

*22 AFORMIEE ERZEERIC, EEEFBEZINILZIANITL0E. BERBICEBESERHEMZRML
PERBEUTERBZEBEIDIANMNERNZTVN D, RRXISHFREECEEZEBRIDBREZRELTVS,
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4-2. HiEm

4-2-1. L P G: Liquefied Petroleum Gas
MTON(BEE) HT5> (S5E1E)
(1) BERE A
ApleE JO/N> - TS5 0B RRAE RERYFHEZRI
BREIRILF-—HMETICLDTO/N> - THOERNEEEERKEE.

BERZE 981, O/ -THCERELERIRILF—HRETICIIERNE
E -WAEOATERMEERNLILZ BT DB IIE A,

(]f &, 10°%) 2008 2009 2010 2011 2012 E 9
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

HWIENE n-T5>-i-TJ5> O (n-1i-)(F 50:50 EARTE.
(2) B DA - MBI URAMERIE (ZE730L)

(3) BEEHRER

(S FEME GCV (BEEH) REEFEHFRER 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)FEME (551E) NCV (BEEY) RERBEHFRER (B%E1E) 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 DOLEE - 1REE
W(BA)FEME GCV (BEBEAI) R FHELRER CEF-G gC/M)

WITE HMETEME BEE S%EHEXE RITE HETEME EERE 9S%ERKXE
50.80 50.06 -0.015 [Xf#4t 16.32 16.38 +0.004 X4t

B(EAfZ)FEFE NCV Ml/kg RERPEHRE CEF-N gC/M)

IPCC #ETEME 1EEE 95%EHMXME IPCC MEEME 1EEE 95%EMXM

47.31 46.43 -0.019 IPCCXf W 17.37 17.66 +0.017 IPCCIX[E A
EEEXE 5 FEEMEXE 5%

(5) &4 - f5 5
- RITEEEEIFHERETEMED 95%EBEXBNERD TN, IRITREAED
IPCC 2006&FEWET 1 RS A EEFHEREEER&ETO/IN> - TH5 > OB
HE RRFLEBEBHSBEESNLEEDTHD., ZEDOKED IEEREBOER
(CKDEDEEZBND, D THIERBEEBICEHFINETTHD,
- W70/, BT >(n-ii-, 50:50)[CDVNT. BEEEUTERBEHRTIE
EEIC. BEBEQLOEOBFERAE RRIFLFHRZEEIRETTHD.

W(E)FEHE GCV (BEEH) RFRPELARER CEF-G
GCV MJ/kg  95%{E%EXR] GCV MI/kg CEF-GgC/M] 95%{E%EX R
#>7Oo/L> 50.35 --- 50.35 16.23 ---
wIJ5> 49.43 --- 49.43 16.72 ---
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4-2-2. HAVYU>-FITYH
TULETALAABVIN(BEE) LF21S5—HYI(BEBE) RELERB(ZEE)
(1) BEGE -aphgg
(HYU>)

AR E TLITLARAVIUS - LFAS-HY I ORMSE REFFHER.
BRITILF—HMEICLDIEHYV Y DODERNEESHERLE.

BEE N, TLZTFLAVI - LF215-HAYYOFHEME KRN
4—?‘375(""*1'58: BRIIILF—HREICIDIEHAVIUCOEREESZIC

K DIMEFIE,
(] &, 10°kI) 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> - LFa25—-HYUY)
ARlEeE SHEEORTERRAHRERHICE DS, BBEEEAERIRILF—
T RIBEAMWEKIRIBEBEORTABTICKIDENA,
BEAZE DEI, BEEREAERIXRILF—T BEREAMIKREEROEILRAE
CKBEREFEIFEITL,
EHHE BEM)RR=E gSEﬁE(CA:Zo‘}ﬁUE, JIS K2279(E8)
B3 #ERK - VD IEAE (B BRE D - KD)
FFFHICKBAEITE, JIS K2249,41,75
(k%R ,7KED)
EFEICKBBEIE, ASTM-D5291
HIFALIE B (EA)FEREB(CDVWTIIFHRED M IE (FHAME-0.586*S*D) % #E A
(F Y, NEERH)
BEAZE DEN, HAVUZORBRE RRFFEHGHENSOHET, T TIHELF
AS—HYYUD, REBERMBEITLITFLAHYVY > OBERER.
(2) B3 DT - ER O SERERE

(TFLET7LAYVIY)
WEMMERE B E WEDS K D RED KERD

GCV MJ/IFEIEE) D Swt%  Wwt% Cwt% Hwt%
B R s 23 23 23 23 23 23
PN ] 34.42 0.752 0.00 0.02 88.00 14.10
&/IME 32.27 0.732 0.00 0.01 85.10 11.90
== U | 33.49 0.743 0.00 0.01 87.08 12.81
BERE 0.465 0.006 0.00 0.00 0.661 0.563

(LFa25-HVU)
WEA)ERE B E WEDY K D RED K=JD

GCV MJ/IFEIEE) D Swt%  Wwt% Cwt% Hwt%
B R s 23 23 23 23 23 23
RAE 33.58 0.728 0.00 0.01 86.60 14.90
&/IMiE 32.35 0.711 0.00 0.00 85.10 13.30
== U | 33.03 0.718 0.00 0.01 85.91 14.04
BERE 0.283 0.004 0.00 0.00 0.363 0.390



14/09/08 TRILF —RAIZEREE - ik RHEHAREENET / 2014 SEP / Kazunari Kainou (C)

(3) BEEMRER

(HYU2)
W(E)FE#E GCV (BEEY) R RE CEF-G
GCV MJ/I 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95% =3B X R
33.10 33.24 / 32.97 45.86 18.77 18.85/ 18.69
B(E)FEH#E (SE1E) NCV (BEEH) RFRHELRE (Z2%1E) CEF-N
NCV MJ/I 95N EHXME NCV MJ/kg CEF-N gC/M]  95% =X
31.09 31.22 / 30.95 43.06 19.99  20.07/ 19.91
(FLEV LAYV -REERR)
(B )FEME GCV (BEY) REBELAREL CEF-G
GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-G gC/M]  95% =38 X R
33.49 33.70 / 33.29 45.06 19.33 19.49 / 19.17
B(EM)FEH#E (SE1E) NCV (BEEH) RFHELRE (2% 1E) CEF-N
NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
31.57 31.78/31.37 42.48 20.51 20.67 / 20.34
(LFa15-AVU>-F+TH)
(B )FEME GCV (BEY) REBELAREL CEF-G
GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-GgC/M]  95% =X
33.03 33.16 / 32.91 46.00 18.68 18.74 / 18.61
B(E)FEHE (S51E) NCV (BEEH) RFHELRE (&%1E) CEF-N
NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
31.00 31.13/ 30.88 43.17 19.90 19.97/ 19.84
(4) RITIREAE & DLEE - 1REE
(HYU2)
W(Ea)FEHE GCV (EBHEAL) R ZF=BEH A2 CEF-G gC/M)

MITE HMETEME BEE S%EHEXE RITE METEME EERE 9S%ERKXE

34.60 33.10 -0.043 X4 18.29 18.77 +0.026 X%
34.56 33.10 -0.042 X4 (Q012FEXERHNE)

B(EfZ)FFE NCV Ml/kg R RE CEF-N gC/M)
IPCC  #BEEE BEE 95%EHMXME IPCC MEEE 1BREE 95%EHEKXME
44.32 43.06 -0.028 IPCCIX[ W 19.15 19.99 +0.044 IPCCIXFE A
FEEMEXRE 4 FEEMEXE 5%
(F2IY)
(B FEME GCV (BEHREI) RFRHELRER CEF-G gC/M)

WITE HMETEME BEE S%EHEXE RTE HETEME EERE 9S%ERKXE

33.60 33.03 -0.017 X4 18.17 18.68 +0.028  [Xf#4t+
33.53 33.03 -0.015 X4 (Q012FEXERHNE)

B(EAfZ)FFE NCV Ml/kg RERPEEARER CEF-N gC/MJ
IPCC BT HBEE 95%EHMXME IPCC MEEE 1BREE 95%EHEKXMHE

44.52 43.17 -0.031 IPCCXf W 19.83 19.90 +0.004 IPCCIX[E A
FEEMEXRE 4 FEEMEXE 5%
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(FLEVLAYVI> (BE1E, IPCC 2006FHETHA RS A > (CHIGEMETR L))

(B FEME GCV (BHREI) R ZF=BEH A2 CEF-G gC/M)
RiITE HEEME ERE SWEHEXME RITME HEEME BERE 9S5%EHRXAH

35.09 33.49 -0.045 X4 18.29 19.33 +0.057 [Xf#4t
(LF25-AYU> (%18, IPCC 2006FHETHA RS A > (CHIGEMETR L))

R(BA)FEME GCV (BHREAL) R EwBEHRER CEF-G gC/M)
WITE #HETEME 1BEE S%EHEXE RITE HETEME EERE 9S5%ERKXE

34.48 33.03 -0.042 [XR4t 18.29 18.68 +0.021 [XR4
(5) 51l - #5 5w
(BYVU)

- BITEREBIFHIEREEMBED 95%EFEXEINERD TVDIN., FTEREEMBD
BEEBENIERBCS<<EBEXMEIIENEVC E. RITRAZE(E 20006ERBRT
DEEFHAEHINS OHEHE T EH D EAME T (/R _EICBECHH DR ARE
LTUFE>TWBRZE, BITREBEHFHGHROBEERILEBE(CEKHONTUEDT
WBZENS, FBRICEDLKTILITLAVY> LF1S5—-HYVU D DEEE
EERNEEECTNEFEHUEHEREEB/ICEHRINETTH D,

- BRTHYVYUDDRRAEICDWCIETILZZLAVY - LF2S5—-HYU>D
BREEZENEEE CMEFHUBEERELCVWSIN., EERBEDMH 27K
BIZHORBHLZICOVWTCERKICBEEEEINRETTH D,

(TFLETLBYI-LF15-HAYVUD (B5EE))

- JLET7LBYVI-LF1S—-HYUICDVWTHDIRITIZERME (X 20004
ERRTOBREASFMNSDHETETEH DEAET (FR0 ECBEICHAEDR
FARBELUTLEO>TVWD L, RAEME T IRRIFFLFEHNAEFETLRVW &
NS, RAEEEMNCEDHEREEMBICEHURRIEREHZHCICHRE
INRETHD,

(FTH)

- FOUDREBRE - REHFEFRRCDOVTE. HMROBELUITBZILF25—-HYU>
DOHEEBERAIDCENRETH D,

- WITIEEBEEIFCREEMBD IS5 EBRXMEIERDTVDIN., FIcRBEEMEGE
RITIEEBEL2%REEDEHFERN(CH D B DR (FELERBOEEOHETH
DEHREIND, RITRAEFENABRRTCIDIVBORERFT T HDRE
ENSDHEHETHD L. RITRBHFHOEERMEEE(CKDONTLE
DTCWVWBDZEND., FITERBEFEEICEHRINETTHD.

(REBERH (ZE1E))

- BMEBERHEICDOVNTIE. AHEE - BHREFESMCHITDIIRILF— RERINZ
BEFEIDLETHIBENMUVEERIRILF—-IETHD, &EBEEUTCEEZ
FRINRETH D,

- WEERRORAE RRFBFRBCDOWVWTE. BIROBEUITZITLZTF LAY
U>D¥EEBERIDCENRETHD.
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4-2-3. 1T v MNRRLR
STv MRECRUTHE)(SZEE) -y MESR(H VY DR (SEE)
(1) EEAE S es
(1T v bAREH)
AR Doy MRSEUTHEE)- oy MRESE(B VY D EYORBRE KR

HEE R EL
WEIRILF—HETICHITDEFR> Ty MARHEESBAL.

BETSE ﬁxEIV v MRRRUTHRE) -y MRRUR(O Y U DB DFEER
REFHFEHEEMBE S, BEIRILF—RETCLDEPMIBIEES

(Lgébuiiﬁ’ﬂﬁo
EEEPFT - RS XM Z TMEOHBEERR L, MmEfzaY U8
OD%EtEGb‘C}EDT
([, 10%I) 2008 2009 2010 2011 2012 T 19
EMIPIZ (M) a 4521 4304 4134 4059 4297 4263
HEFI(HY US> R) b 747 837 923 999 1096 920
(a/(a+b)) 0.858 0.837 0.818 0.802 0.797 0.822

(v MARBEUTHRE) - wv MARBE(D VY > R))
ARlEsE SHEEEORTERRAHREIRHICE DS, BBEEEAERIRILF—
T IRIBAMIKIRIBEEOERERAEB(IC KD ENAL,
ITA (L Jet-A-1, HYV U BI(G P-4 Big@mEaRpl & UTER,
BEAZE DHEI, BEEEAERIXRILF—T BEREAMKREEREOETRAE
(L_A:EELE'”"ET} BIEE.
EHHE BEM)FRR=E gi%ﬁ%(2$5iﬁUE, JIS K2279(8)
B #E Rk - VDB (B, BRE DY)
FFXHICKBEITE, JIS K2249,41
(k%R ,7KED)
EFETRICKBBEIE, ASTM-D5291
HIFALIE B (EA)FEREB(CDVWTIIFHRED M ILE (GHAME-0.586*S*D) % E A
(2) B3 T - ER O SERERE
(v MARLEUTRE))

EM)ERE B E WED RED KED
GCV MY/IF#1E®E) D Swt% Cwt% Hwt%
B 23 23 23 23 23
RX{E 36.88 0.810 0.17 86.40 14.80
&/ME 36.15 0.786  0.00 85.20 13.50
=P US| 36.54 0.794  0.02 85.88 14.06
BRERE 0.164 0.005 0.04 0.331 0.356
(v bREUR(BDYVY 2 B))
WEA)ERE B E WED RKED K=JD
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
=P US| 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 MRAREHR)

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

GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-G gC/M]  95% =38 X R
36.34 36.43 / 36.25 46.13 18.60 18.65/ 18.55

B(EM)FEH#E (SE1E) NCV (BEEH) RFHELRE (2% 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 % 1= 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 (BEEH) RFHELRE (&%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(BHYY 2 B))

(B )FE#E GCV (BEEY) R REL CEF-G

GCV MJ/I 95 % 1= 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(E)FEHE (S51E) NCV (BEEH) RFHELRE (&%1E) CEF-N

NCV MJ/I 95N 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) IMITREE L DLILE - 1REE
(v MRAREHR)

R(B)FEHE GCV (BHREAL) R FBEHRER CEF-G gC/M)
WITE HMETEME BEE S%EHEXE RITE HETEME EERE 9S5%ERKXE

36.70 36.34 -0.010 X4 18.31 18.60 +0.016 X4t

B(EAfZ)FFE NCV Ml/kg RERPELARER CEF-N gC/MJ
IPCC  #EBEFEME EEE 95%EFMXME IPCC MEEME 1EEE 95%EMXME

44.06 43.29 -0.018 IPCCXf W 19.65 19.82 +0.009 IPCCIX[E A
EEEXE 5 FEEMEXE %

(v MRARURTHHME) (ZZ1E, IPCC 2006&FMETH1 RS 1 2 1E)

B(EAfZ)FFE NCV Ml/kg RERPEEARER CEF-N gC/MJ
IPCC #EBETEME 1EEE 95%EFMXME IPCC MEEME 1BEE 95%EMXM

44.06 43.20 -0.019 IPCCXf W 19.65 19.88 +0.012 IPCCIX[E A
FEEMEXRE 4 FEEMEXE 5%

(v MREUR(OY U B (B2&1E, IPCC 2006FRETH 1 RS+ 21E)

B(EAfz)FEFE NCV Ml/kg RERPELARER CEF-N gC/MJ
IPCC  #EBEEE BEE 95%EHMXME IPCC MBEEE 1BEE  95%EHEKXME

44.32 43.68 -0.014 IPCCIXR W 19.15 19.57 +0.022 IPCCIXfE A
FEEMEXRE 4 FEEMEXE 5%

(5) ¥4l - ¥55m
(T v bRAREH)
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- BITREEIHTRBEEMED I5S%EEXEI LD TVDIN, HELREEMED
RENSERXEEMNC & B(BA)RRE - RRFLFRRECRITERSE
BEL2%REREDEHEN(CH DIFIC IPCC 2006FRETH 1 RS A1 > fiE EHUEN
FE—HUTVWBR LR EZHRENICERLULES. FILREEMEBEFEFEFRY
RBEZRUTHD., MILBRBEEECERINSEEZISND,

- BRT2zy MARBICDOWTEHEREEEZEEL TERLTWSH., BERE
nEtEtEMDZSH, v MARBUTHEE)- STy MRARSE(H Y Y 2B D
ETYCLDBFERRAE REHLFRBZEEINRETHD.

(v bRRUAUTHE) -2y MARSR(O VU B (SE1E))

- DTy bRRBRUTEE) STy MARER(H VU E)ICDWNT, BFEELULT

IHEZMEINETH D,
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4-2-4. 4T 3
(1) A8 - B %
s AREEONERRMEREHCEDS, BEERXAERTRILE -
BB ARBER OB C L0,
EESE HEN, BEELAERETIILE T BEAMRBEBOSERAD
C & BREEEBHTE,
ERSE RE)RRE FELIE(C L BRE, IS K2279(EM)
RSy MBI - MDA (BERE BREE 2) - TR K 53)
FFEEICKBDHEITE, IS K2249,41,72,75
(RE, KES)
RFEFX(CKDAE, ASTM-D5291

HHIEALE H(EA)FREBE(CDVT(IHED M LE(FTAME-0.586*S*D) & #E .
(2) B3 AT - B R U SRAMERTE

B(E)FERE zZ E WED K D K D RE\D KED
GCV MJ/I(F#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(E)FE#E GCV (BEEY) RFRPELREL CEF-G

GCV MJ/I 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95% =38 X
36.49 36.40 / 36.59 45.98 18.71 18.66 / 18.75

B(EM)FEH#E (SE1E) NCV (BEEH) RFHELREL (Z%1E) CEF-N

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

(4) RITIREAE & DLEE - 1REE
R(BA)FEME GCV (BEBEAL) R EwBEHRER CEF-G gC/M)

WITE #HETEME BEE S%EHEXE RITE HETEME EERE 9S5%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(EAfZ)FEFE NCV Ml/kg RE=PEHRE CEF-N gC/M)

IPCC #ETEME 1EEE 95%EHMXME IPCC MEEME 1EEE 95%EMXM

43.82 43.18 -0.015IPCCXR W 19.69 19.92 +0.012 IPCCIX[E A
FEEMEXRE 4 EEMEXRE 4

(5) il - 55w
- RITREEEHELBEEMBD IS5%ERXEHELRDOTNDN., MELREEMED
RENSERXEEMNC & B(BA)RRE - RRFLFRRECRITERE
BEL2%RREDEHEAN(CH DIFIC IPCC 2006FRETH 1 RS 1 > fiE EHUEN
FE—HUTVWBR LR EZHRENICERLULEEGS. FILREEMEBEFEFEFRY
RBEZRUTHD., MILBRBEEECEHRINSEEZISND,
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4-2-5. 8
(1) AR -SFESE
AniteE HEREORERRMMHEBRBRHICEDSE, BREEXAEREIRILF—
T RIEAMEKIRIBEBEORTABTICKDENA,
BEAZE DHEI, BEEREAERIXRILF—T BEEREAMIKREEREOETRAE
CLKDEREFEHTELE,
EHHE BEM)FRR=E FEKICKBAIE, JIS K2279(E A1)
B R - M E (B, FRE D - IR - KD)
FXHICKBBITE, JIS K2249,41,72,75
(k%R ,7KED)
EFERICKBBEIE, ASTM-D5291

WIENE B(BA)RBRECDOVNTEIHREDHIE(EHAME-0.586*S*D) = EH .
(2) B3 A - IEE R U SRAMERL E

WEA)RRE = E WMES K 35 K & RED KERD
GCV MJ/I(#1E&) D Swt%  Awt% Wwt% Cwt% Hwt%

B R 23 23 23 23 23 23 23
RX{E 38.62 0.844 0.00 0.00 0.01 86.90 14.10
&/ME 37.05 0.808 0.00 0.00 0.00 85.80 13.00
=P US| 38.07 0.828 0.00 0.00 0.00 86.36 13.58
BRERE 0.377 0.009 0.00 0.00 0.00 0.261 0.244

(3) BEEHRER

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

GCV MJ/I 95 % 1= 8 X GCV MJ/kg CEF-GgC/M]  95% =X
38.07 38.23/ 37.91 45.95 18.79 18.84 / 18.75

B(E)FEHE (S51E) NCV (BEE2) RFHELRE (&%1E) CEF-N

NCV MJ/I 95N EHEXME NCV MJ/kg CEF-N gC/M]  95% =X
35.80 35.97/ 35.64 43.21 19.98  20.02 / 19.95

(4) IMITEREE L DILE - 1REE
R(BA)FEME GCV (BHREAL) R EwBEHRER CEF-G gC/M)

RiITE HETEME ERE SEHRXME RITME HEEME BERE 9S5%EHRXAH
37.70 38.07 +0.010 [R5+ 18.73 18.79 +0.003 X4t
37.94 38.07 +0.003 [XMEA (Q012FEXERHE)

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

IPCC #EBEFEE EBEE 95%EHMXME IPCC MEEE 1BREE 95%EHEKXME

42.98 43.21 +0.005IPCCXf&l AN 20.12 19.98 -0.007 IPCCIXFE A
EEEXE 5 FEEMEXE 5%

(5) ¥4l - ¥55m
- RITREEEIRERRENFCLREEMBD I5%EBXBATH D RFI LA
NN ERBRODTNDN FEREEEORENS EEXRBEMN RN &,
WEA)RRE KREHFLFRBECRITREEME L L 1%EREOHLEAICH DFF(C
IPCC 2006 METHA RSAMEEBENFEF-RLTVWD I LR EZHREN
(CERBURLEES. FELREEEIFFRZERKEBZRLTED. iITREEE
(CEHFINETLEZISND.
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4-2-6. AZ=H
(1) b 8 - JET5E
aeltE FhERORERSEHRBHR N CEDE. BEEEEERIILF—
T RIBEAMIKIRIE/R OFRFERAEBC I DEAL
BERZE NI, BEEFHAERIRIILF—F REAMKRESOEZFRAE
(CLDREFERATE.
KATTE WMBLA)RRE ZEK(CKDAITE, JIS K2279(RA)
BY 53 #ELRK - WD 1B (BB AR 90 - IR Y - K 5D)
RFEFLICKDBRIE, JIS K2249,41,72,75
=W &)
FFEXICKDAIE, ASTM-D5291
HHIEALE H(EA)FREBE(CDVT(IHED M LE(FTAME-0.586*S*D) & #E .
(2) B3 AT - B R U SRAMERTE

B(E)FERE zZ E WED K D K D RE\D KED
GCV MJ/I(F#1E%) D Swt% Awt% Wwt% Cwt% Hwt%

B 23 23 23 23 23 23 23
RAE 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 0.012 034 0.00 0.01 0.429 0.410

(3) BEEMRER

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

GCV MJ/I 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95% =38 X
38.90 39.06 / 38.74 45.02 19.32 19.42 / 19.22

B(EM)FEH#E (SE1E) NCV (BEEH) RFHELREL (Z%1E) CEF-N

NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
36.73 36.90 / 36.56 42.51 20.46  20.56 /20.37

(4) RITIREAE & DLEE - 1REE
R(BA)FEME GCV (BEBEAL) R EwBEHRER CEF-G gC/M)

WITE #HETEME BEE S%EHEXE RITE HETEME EERE 9S5%ERKXE

39.10 38.90 -0.005 [Xmi%h 18.90 19.32 +0.022 X4t

39.76 38.90 -0.021 X4 (Q012FEXRERHME)

B(IRAI)FEEE NCV Ml/kg RE=PEHRE CEF-N gC/M)

IPCC  #EBETEME 1EEE 95%EHMXME IPCC MEEME 1BEE 95%EMXMHE
(IPCC 2006C8ETHA RS A > (CERHETR L)

(5) &V - ¥5 5w
- BITREEIHTRBEEMED I5S%EHEXEI LD TVDIN. HELREEMED
RENSEEXEREMRNC & B(BA)RRE - KEFLFREBRITRE
BEEL2%EEDOHEANICHDIENS., HEREEEFFEFZEHBBIEZ R
THD, HERBRBEEECEHRINSEEZISNSD.
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4-2-7. CEiH
(1) b 8 - JET5E
aeltE FhERORERSEHRBHR N CEDE. BEEEEERIILF—
T RIBEAMIKIRIE/R OFRFERAEBC I DEAL
BERZE NI, BEEFHAERIRIILF—F REAMKRESOEZFRAE
(CLDREFERATE.
KATTE WMBLA)RRE ZEK(CKDAITE, JIS K2279(RA)
BY 53 #ELRK - WD 1B (BB AR 90 - IR Y - K 5D)
RFEFLICKDBRIE, JIS K2249,41,72,75
=W &)
FFEXICKDAIE, ASTM-D5291
HHIEALE H(EA)FREBE(CDVT(IHED M LE(FTAME-0.586*S*D) & #E .
(2) B3 AT - B R U SRAMERTE

B(E)FERE zZ E WED K D K D RE\D KED
GCV MJ/I(F#1E%) D Swt% Awt% Wwt% Cwt% Hwt%

B 23 23 23 23 23 23 23
RAE 42.39 1.000 293 0.03 0.05 88.60 12.50
&/ME 40.23 0.80 0.07 0.00 0.00 85.80 10.00
B 41.78 0.971 2.10 0.01 0.02 86.84 10.76
RERE 0.442 0.024 0.74 0.01 0.03 0.655 0.607

(3) BEEMRER

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

GCV MJ/I 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95% =38 X
41.78 41.97 / 41.59 43.05 20.17 20.33/ 20.02

B(EM)FEH#E (SE1E) NCV (BEEH) RFHELREL (Z%1E) CEF-N

NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%{E%E X
39.67 39.89 / 39.46 40.88 21.24 21.40/ 21.09

(4) RITIREAE & DLEE - 1REE
R(BA)FEME GCV (BEBEAL) R EwBEHRER CEF-G gC/M)

WITE #HETEME BEE S%EHEXE RITE HETEME EERE 9S5%ERKXE
4190 41.78 -0.003 XA 19.54 20.17 +0.032 X4t
42.92 41.78 -0.027 XM (Q012EXERHSE)

B(EAfZ)FEFE NCV Ml/kg RE=PEHRE CEF-N gC/M)

IPCC  #EBETEME 1EEE 95%EHMXME IPCC MEEME 1BEE 95%EMXMHE

40.44 40.88 +0.005IPCCXfE AN 21.10 21.24 -0.007 IPCCIXfH A
FEEMEXRE 4 FEEMEXE A

(5) il - 55w
- RITREEEHELREEMBD IS%ERXEHELRDOTNDN., MELREEMED
RENSERXEEMRNC & B(BA)RRE - RRFLFRRECRITERE
BEEE3%EBEDFHEANICH DT & IPCC 2006FHET 1 RS A 1B & HEH
FE-—BLTVWBZENS, HLEREEMEHESHCHE U TEEZH2EHE
ERULTED, IEREEECEHRIRESLEEISND.
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4-2-8. BHEmOME AT R
(1) b 8 - JET5E
Rl 4-2-2, HYUD ~ 4-2-7. CEHOFERABEMICHNT., &BF
EXREABERIXTI/ILF—FT REAMKRIESOEAABCIDEANZ
IOl TEEDEST 1750 ORI Ak -MMHEERUERE - KRR

HRER.
-JLETLBYIS e 23
-LFa1S5-HYUS g 23
- 21w MRARLE(ATHREL) AAER 23
-2y bRRER(IY U R) B 14
-4 AAHER 23
-8B H AAER 23
- AEH AAER 23
-CEH AR 23

st B 1755 E Az BUVZRIED e R,
(2) B3 DT -HEBERURAMEME (ZH2L)
(3) BEMRR (%=720L)
(4) BITEREME S DOLEE -REE (ZHRAL)
(5) ¥4 - ¥&55m (=72 0L)
(6) #fE T AHEET N DRI D HTHER(( )AE plE)

- fERE OEOCHESTRORIBDTOBR. FHRKAEHEREGMICDVWTEHR(EM)-BE
(RA)FERAERVRAFLFBRCEAT IERERMATRANER N,

- W(BA)FERBOHST (CHNWT, BH~CEMTI(E JIS-K2279 (FRIF /2T
ZEZBN. KTH-ZTy MARBREERE 0.8UTOEED(CDVWT(HIRE
RIBREADOZEEOHE(ICLD JS-K2279K (FRENMBRAMICHREZFDOZ
ENBRESN., HETCERATERVWT EAHRALE., (K4-2-8-11,-12 B8])

GCV-V = 307.6916*D*® + -129.7164*D + -0.4213*S + 31.6385*A + -14.6639*W

(0.000) (0.000) (0.001) (0.012) (0.000)
-134.6579 n= 175, R’= 0.9830, Adj-R*= 0.9825, AIC= -19.999
(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 = -97.1293*D + 223.857*D"° + -2.0730*DMGP + -1.6836*DMGR

(0.012) (0.002) (0.000) (0.000)
+ -0.5693*DMIK + -0.6946*DMIG + -0.6110*DMKE + 0.7583*DMFC - 85.2344
(0.000) (0.000) (0.000) (0.000) (0.012)
n= 175, R’= 0.9929, Adj-R’= 0.9926, AIC= 4.3068 (£4-2-8-2
D = -0.1502*GCV-V + 0.0023*GCV-V2 + 0.0081*S + -0.4570*A + 0.1699*W
(0.000) (0.000) (0.000) (0.001) (0.000)
+ -0.0172*DMGP + -0.0397*DMGR + -0.0152*DMJG + 0.0093*DMFA + 3.1958
(0.000) (0.000) (0.000) (0.000) (0.000)
n= 175, R’= 0.9962, Adj-R’= 0.9960, AIC= -1355.63 (4-2-8-3
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D = -0.0128*GCV-W + 0.0137*S + 0.2160*W + -0.0983*DMGP + -0.1107*DMGR

(0.000) (0.000) (0.001) (0.000) (0.000)
+-0.0334*DMIK + -0.0592*DMIG + -0.0344*DMKE + 0.0180*DMFA + 0.0722*DMFC
(0.000) (0.000) (0.000) (0.000) (0.000)
+1.4147 n= 175, R*>= 0.9912, Adj-R’= 0.9907, AIC= -1208.42
(0.000) (X4-2-8-4
GCV-W = 281.6190*D%° + -161.0421*D + -0.5160*S + 39.4459*A + -18.6395*W
(0.000) (0.000) (0.002) (0.017) (0.000)
-77.1085 n= 175, R’= 0.8161, Adj-R’= 0.8107, AIC= 245.776
(0.000) (£4-2-8-5
GCV-W = -14.3832*D” + -2.7863*DMGP + -2.3804*DMGR + -0.6988*DMIK +
(0.000) (0.000) (0.000) (0.000)
+ -0.8997*DMJG + -0.7516*DMKE + 0.8186*DMFC +55.7956
(0.000) (0.000) (0.000) (0.000)
n= 175, R’= 0.9256, Adj-R*= 0.9225, AIC= 91.3553 (x£4-2-8-6

CEF-G = -168.9957*D%° + 97.2900*D + 0.1223*S +-28.0291*A + 12.3983*W

(0.000) (0.000) (0.244)x (0.006) (0.000)
+92.0858
(0.000) n=175, R’= 0.7437, Adj-R’= 0.7362, AIC= 79.660 (x£4-2-8-7
CEF-G = 16.8492*D’ +-0.1778*S + 1.9729*DMGP + 1.7447*DMGR + 0.4536*DMJK
(0.000) (0.000) (0.000) (0.000) (0.000)
+ 0.7016*DMJIG + 0.5016*DMKE + -0.6399*DMFC +4.8327
(0.000) (0.000) (0.000) (0.000)
n= 175, R’= 0.9319, Adj-R’= 0.9286, AIC= -146.210 (x%4-2-8-8
CEF-G = -0.5007*GCV-W + 0.0901*DMGP +-0.0939*DMGR +-0.0961*DMIK
(0.000) (0.001) (0.006) (0.001)
+-0.1313*DMIG + -0.0717*DMKE +0.0630*DMFA +-0.0703*DMFC + 41.8006
(0.000) (0.000) (0.056)x (0.239)x (0.000)
n= 175, R’= 0.9744, Adj-R’= 0.9731, AIC= -317.312 (x£4-2-8-9

NCV-V = 255.8126*D*°+-102.3395*D +-0.3300*S +23.4130*A +-11.7778*W

(0.000) (0.000) (0.004) (0.032) (0.000)
+-112.3685
(0.000) n=175, R’= 0.9867, Adj-R’= 0.9863, AIC= 102.118 (x%4-2-8-10
NCV-V = 1.0346*GCV-V + 0.5078*DMGP + 0.4109*DMGR + 0.0717*DMIK
(0.000) (0.000) (0.000) (0.003)
+ 0.1618*DMIG + 0.0947*DMKE + 0.0702*DMFA + 0.0365*DMFC +-3.5871
(0.000) (0.000) (0.000) (0.434)x (0.000)
n= 175, R’= 0.9996, Adj-R’= 0.9996, AIC= -525.714 (xX4-2-8-11
NCV-W = -38.9245*D* + 60.1147*D + -0.4047*S + 29.9706*A +-14.9078*W
(0.000) (0.000) (0.000) (0.001) (0.000)
+19.9988
(0.000) n=175, R’= 0.7877, Adj-R’= 0.7814, AIC= 194.210 (xX4-2-8-12
NCV-W = 0.9047*GCV-W + 0.0711*DMGP +-0.0872*DMGR +-0.0885*DMIK
(0.000) (0.000) (0.005) (0.001)
+-0.0919*DMJIG +-0.0664*DMKE +0.1383*DMFA +0.2929*DMFC + 1.6376
(0.000) (0.002) (0.000) (0.000) (0.010)
n=175, R’= 0.9936, Adj-R*= 0.9933, AIC= -412.467 (x£4-2-8-13
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CEF-N = 26.4501*D° +-39.9720*D + -0.0934*S +-26.3383*A + 11.9403*W

(0.000) (0.000) (03560)x (0.000) (0.000)
+35.0174
(0.000) n=175, R>= 0.7200, Adj-R*= 0.7117, AIC= 66.5700 (x£4-2-8-14
CEF-N = 16.8492*D’ +-0.1778*S + 1.9729*DMGP + 1.7447*DMGR + 0.4536*DMIK
(0.000) (0.000) (0.000) (0.000) (0.000)
+ 0.7016*DMJIG + 0.5016*DMKE + -0.6399*DMFC +4.8327
(0.000) (0.000) (0.000) (0.000)
n= 175, R’= 0.9319, Adj-R’= 0.9286, AIC= -146.210 (¥£4-2-8-15
CEF-N = -0.5259*NCV-W + 0.1340*DMGP +-0.1073*DMGR +-0.1113*DMJK
(0.000) (0.000) (0.001) (0.000)
+-0.1717*DMJIG +-0.0817*DMKE +0.1093*DMFA +0.0346*DMFC + 42.7111
(0.000) (0.009) (0.002) (0.556)x (0.000)
n=175, R’= 0.9639, Adj-R’= 0.9621, AIC= -285.667 (x£4-2-8-16
CEF-N = 0.9719*CEF-G + 0.0279*DMGR + 0.0272*DMIK + 0.0209*DMKE
(0.000) (0.000) (0.000) (0.001)
+-0.0370*DMFA +-0.0846*DMFC + 1.7219
(0.000) (0.000) (0.000)
n=175, R’= 0.9967, Adj-R’= 0.9966, AIC= -708.456 (x%4-2-8-17
GCV  #(BA)FEH:E -V MI/I -W MI/kg NCV  E(&A)REHE -1 M)/ -W Ml/kg
CEF-G RERBFBFZZ(FR(FAI)) gC/M CEF-N RZRBELFEZ(E(EAL)) gC/M]
D =B -- A R % wt%
W K 5 wt% S ==t wt%
DMGP TLEFLHYVUH= - DMGR L Fa15—-HYUSH=-
DMIG STwv MRRSR(OYVU D B)S = - DMIK STwv MARRUTHE)SY = -
DMKE KTiMme = - DMFA AERY = -

DMFC CEMmY =—

ABREE; E4-2-8-1. ~ 4-2-8-10. AR RFENE-RFFLFHMAER S5
[4-2-8-11. JIS-K2279R [C L D RERMEHTRER-ZEAEE
M4-2-8-12. st R (C L D RERREHFTRE R -ZERE

[(#%)l4 2-8-1. E%%:‘ﬁ':%] .u(n—M_L)% VEAHRD,-8. 48 (B ) FAE - IR FF L R EAER ]

i 5 LS (SR )RR E - B g
: 5 JH 26 i (= 17 E.
Correlat|on °f Den5|ty vs GCV of O|I Pr0|ducts Correlat|on of GCV vs CEF(Gross) of Oil Products
B(WEFEBE GCV MJ/kg, MJ/i
48.00 REHRHFBEHR (B (FEHL)) CEF by GCV gC/MJ
21.50 O 2B Measured Value
46.00 Ve %ﬁg o ® #£5t{E Estimated Value
g% x 21.00 o

44,00 %,

p *
4200 | EESEMke %& 2050

Ax
x
40.00 o — 2000
g2 © JLFLh*YY Prem
W@ Gasoline
38.00 W L¥35-5Y) Y Regy 1950
& Gasoline

36.00 A Y TyMRELHCLT

Wﬁ Jet FueI/KIerose/ne 19.00

Q VO STyMREE Y
34.00 @ Jet Fuel/Gasoline

0, O T ;H Kerosene 18.50
32.00 X B §% i Diesel Oil

© AE;f Fuel Oil A
30.00 * CEjf Fuel Oil C | 18.00
0.70 075 0.80 085 0.90 095 100 41.00 4200 4300 4400 4500 4600 4700 4800
# [ Density kg/l B(EA)% 3B’ GCV MJ/ke
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4-2-9. HEH
(1) BEZSE -aalheg
b RITRERBRENSDOHIE.
MITRERREQ. 1994FE (CAMERNERRUZEEDMEREHD

5 JIS-K2279ftBEDHEC KD ST UTLIEIR EZSE(C 19994
FELLRIN 5 D fE7Z f e fE AR ( 40.20 MJ/I ).

BESZE DN, BmRmaOME S EUEET Nz AU ZH#EEHE.

4-2-8-3 [CIRITREFRRE 40.20 MJ/| ZRA UHEZEE (0.9064)
TR HBRIEERE & FRBRERREN S TR OHTRN TR W THE.

- R(BA)FERE EEZH H4-2-8-6,
- IRERBEERER (B (BAL)) X4-2-8-8,
- B(E)RRE AEH X4-2-8-11, EE2Y HN4-2-8-13,

- RERPFLFRE(B(EAL)) 4-2-8-15
X533 -K3 -FRED (ISR ARHFKAELEU &RE.
FRELCHNT AEHRSY = - (DMFA) I'HDHBEICE 1 ZRE.
B AT KORPERDFRIRCE T D ISNERXENS.
HEHETED 5% EEXEZHET.
(2) B3 AT - BRI URAMERIE (ZE730L)

(3) BEEMRER

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

GCV MJ/I 95 % 1= 58 X GCV MJ/kg CEF-G gC/M]  95% = %EX
40.20 -/ --- 43.98 20.03 21.87 / 18.19

B(E)FEH#E (SE1E) NCV (BEEH) RFRHELARER (Z%1E) CEF-N
NCV MJ/I 95%EFEX NCV MJ/kg CEF-N gC/MJ  95%1{E%E X
38.00 38.94/37.07 41.43 21.14 23.05/19.22

(4) RITIREAE & DLEE - 1REE

W(Ea)FEHE GCV (EBHEAL) R ZF=BEH A2 CEF-G gC/M)

WITE HMETEME 1BERE S%EHEXE RTE HEEME BEE 9IS5%EHKXME

40.20 40.20 --- (F—1E) 19.22 20.03 +0.042 XERA

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

IPCC  #BEEE EEE 95%EHMXME IPCC MEEE 1BEE  95%EHEKXE

40.19 41.43 +0.031 IPCCXf&l N 20.00 21.14 +0.057 IPCCXR A
FEEMEXRE 4 FEEMEXE A

(5) ¥4l - ¥55m
- ARRBOME AL R CIRITRERAEN SOHFHETEHDEDD., ]
ITIRREEAREL. IPCC 2006F T RS A B EFERMAE REFHFHARERD
ISUERXEALRDRE—TEDRETHITERMNESNLZS., MLLREE
BCEHRINETTHD.
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4-2-10. TDMEEGBERE M, VAT 7))L MNEEE)
(1) BEZSE -aalheg
astbE RITRERBRENSOHIE.
BITOZOMEERM - TAIT7ILFDOREERE(CDOWNTE. BF
EORERBECEREEEDTIRILF—NINSEEL. B—DfE
ZiEH .
BESZE DN, BmRmaOME S EUEET Nz AU ZH#EEHE.
X4-2-8-4 (CHITEBHRHRE 41.87 Ml/kg ZRAULUHEEE
(0.9858)= 5. HXMEEE L LTRERRENS TLO#TRZ

AU THEST .
- IRERBFLARER (R (B1L)) 4-2-8-8,
-B(EMRERE BEN X4-2-8-13,

- RERPFLFRE(B(EAL)) 4-2-8-15
X533 -7K3 -FRED (ISR CEHFRAELRU &RE.
FRELCHNT CEHBY = - (DMFC) I'H2HEICIE 1 ZRE.
B ST KORPERDFRIRCE T D ISNERXENS.
HHETED I5%EEXHEZHET.
(2) B AT - BRI URAMERIE (ZE730)

(3) BEEMRER

(S FEME GCV (BEEH) RERPELRER CEF-G
GCV MJ/kg 95%{SRXM  GCVMI/kg  CEF-GgC/M]  95%(=REX M
41.87 -/ - 41.87 20.43 22.43 /18.43
B(R)RME (S51E) NCV (BEEY) RERBEHFRER (Z%E1E) CEF-N
NCV MJ/kg 95% SR X NCV MJ/kg  CEF-N gC/M]  95%f(E#EX R
39.77 40.75/ 38.79 39.77 21.48  23.57/19.40
(4) BATIREE L DR - AREE (IPCC 2006G/LIE(E77 X T 7 )L bDAE)
(SL)FEHE GCV (BBEAI) R3RPELfRER CEF-G gC/MJ

WITE HMETEME 1BERE S%EHEXE RTE HEEME BEE 9IS5%EHKXME
40.90 41.87 +0.024 X4+ 20.77 20.43 -0.016 XEA
41.87 41.87 --- (B—1&) (Q012FEXEHHE)

B(EfZ)FFE NCV Ml/kg RERBFHREL CEF-N gC/MJ

IPCC  #BEEE HBEE 95%EHMXME IPCC MEEE 1BEE  95%EHEKXE

40.19 39.77 -0.010 IPCCIXFf A 22.00 21.48-0.023 IPCCIXFE W
FEEEXRE A FEEEXRE A

(5) &%l - ¥5 5w
- ARRAOME AL R CIRITERERAEN SOHFHMETEHZEDD., ]
ITIRRHELAREL. IPCC 2006 T RS A B EFERAE IREFHFHARED
ISUERXEALIRDRE—TEDRETHITERMNESNLZS., MLLREE
BECEHRINRNETTHD.
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4-2-11. BE# (5&1E)
(1) BEZSE -aalheg
b RITRERBRENSDOHIE.
MITHRERRE, 1992~ 1996F E (CHMERN KR U LEEDIE

IREMNS JS-K2279BEDHEICKDHSTLIZIER EZSE(C
1999F B LUFI N 5 DEUEZ e fEA ( 40.40 MJ/I ),

BESZE DN, BmRmaOME S EUEET Nz AU ZH#EEHE.

4-2-8-3 [CIRITREFRRE 40.40 MJ/| ZRA UHEEZEE (0.9136)
TR HBRIEERE & FRBRERREN S TR OHTRN TR W THE.

- R(BA)FERE EEZH H4-2-8-6,
- IRERBEERER (B (BAL)) X4-2-8-8,
- B(E)RRE AEH X4-2-8-11, EE2Y HN4-2-8-13,

- RERPFLFRE(B(EAL)) 4-2-8-15
X533 -K3 -FRED (ISR ARHFKAELEU &RE.
FRELCHNT AEHRSY = - (DMFA) I'HDHBEICE 1 ZRE.
B AT KORPERDFRIRCE T D ISNERXENS.
HEHETED 5% EEXEZHET.
(2) B3 AT - BRI URAMERIE (ZE730L)

(3) BEEMRER

(B FBE GOV (BEY) KRR CEF-G
GCV MJ/I 95% EF8 X [E] GCV MJ/kg CEF-G gC/M]  95%1{EFEX
40.40 S p— 43.79 20.15 22.01/18.30
HUEM)RME (BEE) NV (BRY) REUFHRE (BE18) CEF-N
NCV MJ/I 95%{EFEX NCV MJ/kg CEF-N gC/M]  95%1{EFE X [
3821  39.16/37.27  41.26 21.25 23.18/19.32
(4) IRITIREE(E & D& - 1REE
B (B FRE GOV (BEMA) RERHEHARE CEF-G gC/M)
BB FEEE  BEE 9S%EEXM BAE FEEE  ERE  95%EEXR
40.20 40.20 --- (E—f&) 19.22 20.15 +0.049 XA
B (£ A7) REE NCV MI/kg BRUEHRE CEF-N gC/MJ

IPCC  #EBEFEME 1BmMEK O95%EMXME IPCC MEEBE 1BREK O5%EHXE
(IPCC 2006E8:T 1 RS A > ([C=H1fER L)

(5) il - 55w
- AHRGOME AT R EIRTRERAENSOHFHETEHDIEDD. B
ITIREHEREN SUEHEXBALRDRE—EDRETOHTERMNES
N, FIERBEEECERINETTHD.
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4-2-12. REHCEH (318)
(1) BEZSE -aalheg
astbE RITRERBRENSOHIE.
HEBACEHORERERE(CDOVWC(F. BENREHETICHITD CEH
DEASEOEIENSBFEEE.
BESZE DN, BmEmaOME S LUEET Nz AU ZH#EEHE.

4-2-8-3 [CHRITEERRE 41.16 MJ/| ZRA UHEEEE (0.9443)
TS HRETERE & LRBRERMEN S TR OMET N Z A THET.

- R(BAFERE EEXH R 4-2-8-6,
- IRRPFLARE (R (1)) H4-2-8-8,
-B(RE)RRE AEH X4-2-8-11, EEY HN4-2-8-13,
- IRERBEERER (B (RAL)) 4-2-8-15

[R5y - K5 -FRED (SR CEBEIMEELR U EIRE.
FRELCHNT CEHBY = - (DMFC) I'HDHEICIE 1 ZRE.

B TS KORPERDFRIRCE T D ISNERXENS.
SXMETED 95%EFRX M Z H#EET.

(2) DD -MHEERUORAMEME (XE0)
(3) BEEMRER

(R FME GOV (EE) RERHEHARS CEF-G
GCV MJ/I 95%{EFR X GCV MJ/kg CEF-G gC/M]  95%{E#aXH
41.16 - / - 43.79 19.73  21.65/17.81
H(EM)RBE (BBE)NCY  (ERY) REPEHAL (BE1E) CEF-N
NCV M7/ 95% (S #E X NCV MJ/kg CEF-N gC/MJ  95%{E3EX
39.03  39.99/38.07  41.55 20.83  22.82/18.83
(4) RITIREE S DL KRG
(A FRE GOV (BEHA) BRIRHERE CEF-G gC/M)
WITE EEE BEE OSHEWKM RTE HMEEE IBEE 95%EHKH
41.20 41.16  -0.001  --- 19.54 19.73 +0.010 XMW
41.16 41.16 - (A—f#) QUI2EEREFRIE)
B (AL FRE NCV M/kg BREEHHEARE CEF-N gC/M]

IPCC  #BEEE HBEE 95%EHMXME IPCC MEEE 1EEE  95%EHEKXE

40.44 41.55 +0.027 IPCCXf§§ N 21.10 20.83-0.013 IPCCIXfE A
FEEMEXRE 4 FEEEXRE A

(5) 5V - ¥55m
- ARRAOME AL R CIRITRERANEN SOHFHETEHZEDD, ]
ITIRRHELREL. IPCC 2006F T RS B EFERMAE IREFHFHARERD
ISUERXEALIRDRE—TEDRETHITERMNESNLZS., MLLREE
ECEHRINETTHD.
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4-2-13. AAJ)LOI—U X
(1) BEET34 - it 2
At ()EARMEFIESETORERTEH, RAEORMHE.
BERZE DL, LLBHORNICIDIREFERZRTEE.
FKRTGE B(BA)FERE(HEK) SAl, JIS-M8814 X (& ASTM-D5865

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

HHIENIE SKDRCKXDDER(BK-BIK)IBE(CHIE,
(2) B3 AT - U SRAMERTE

WEBEA)RRE RZREBLL KREELE 2KD |7 s\
GCV MJ/kg (#K) (EEK) (EEK) (#;K) (F]EK)
B2 85 18 19 80 80
EAfE 36.60 0.912 0.040 0.150 0.009
B/JMiE 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) RRBFEREL CEF-G
GCV MJ/kg 95%1EF8 X GCV MJ/kg CEF-G gC/M]  95%{Efa X
33.29 33.58 / 29.06 33.29 24.50 34.69 / 24.31
H(Rf)RERE (&&{E) NCV (BEEY) RRBFLHREL (&% 1E) CEF-N
NCV MJ/kg 95%1E 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) IITIREE(E & DLEE - 4R35
WEBMA)RME GCV (BBEM) R FRBFLHFREL CEF-G gC/M)
RITE HEEME BERE 5% EHEXE RITE FHETEME BRERE S%EFXRE
29.90 33.29 +0.113 XmME4% 25.35 24,50 -0.034 X [Eah
B(ERAL)RE=E NCV Ml/kg REFEHEHFRER CEF-N gC/M]

IPCC  #EBETME EEE 95%EFMXME IPCC MEEME 1BRE 95%EMXME

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

(5) &%l - ¥5 5w

- BITRERRE(E 2005FEDOF) A MEEDOHBAIIC LD 15 DRAE
THDINERERARBDOEKRDRNEY 12% THOEEOHTBREEME L
BUTHYN (CEDOBENESNZEDEEZSND,

- RITREEEIFHEREEMBD IS5EBEXEHELRDOTNDIN, HEREEMER
IBCERETEEXBMBED TRV L, HERBEME(E IPCC 20065 tkET
HARSAZORBRELRIFIC—HIDIENDS., RBE RRILFRBEEIH
EIRRBEECEHRINETTH D,
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4-2-14. BURFTA R
(1) BEZSE -aplheg
st AiEE R, SBRMEDRMH.
BESZE DI, BdEROHRNICKDHRDINEFITE.
KRG E BRODHE BEBFFICHIFDEA, IIS K2301 441
WIENE  (ZE13L)
(2) B3 AT - U SRAMERTE

(mol %) KE XS THS TJON> n-TJEH> -0 IFL> TFOEL>

Bahitrl g 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

== U | 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>BF> —BELRERE “BERE B =

Bahitrlzn 22 22 22 22

mAME 15.80 2.01 1.30 11.94

&/IMiE 0.00 0.00 0.00 0.00

== U | 1.90 0.33 0.26 4.60

BERE 3.17 0.49 0.32 3.46

(3) BERR

W(EM)FEEBE GCV (BEE2Y) R E=BEHRE CEF-G

GCV MJ/m’SATP  95%{E$EX R GCV MJ/kg CEF-G gC/M]  95%{E$H X i
46.73 52.01/41.45 50.81 14.44 14.85/ 14.03

BH(RM)FE=E (SE1E) NCV (BEEY) RERPELRE (Z%1{E) CEF-N
NCV MJ/m’SATP  95%{EfEX 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) MITREE L DOLLE -REE (FF: RITIRERAES(E(LISATPHIEEIE)

W(E)FEHE GCV (EBEAL) R ZF=BEH A2 CEF-G gC/M)

RiITE HETEME BEE SWEHRXME RTME METEME EEE IS%EHEKXE

41.14 46.73 +0.136 X% 14.15 14.44 +0.021

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

IPCC  #EBEFEE BEE 95%EMXME IPCC MBEEE 1BEE 95%EHEKXE

XA

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

FEEMXE A FEEMXE A
FE) IPCC 2006 FHETH A RS > DEMFAN X DERXBISHFTIETH D EITER

(5) il - 55w

- HTERBEERERZIRE(SATP) [CHIE UTZIRITRASE S EAKE(CEM L

TW3d. BIEIAETE (CH T2 A mERREH 17 M DOFHMEE 48.5 MI/m’-N
(44.4 MI/m’@SATP) ERITIELDIBNMMEREICH >N, FEEREATSH S
TEHWMET UM D TZRENH D, SIROBMEZIEREDEHER=ND,

FIC IR B EMEDR R L FRESIRITIREE - IPCC 2006FHETHA RS 2MEE
BEFIC—HUTHED. HIERBEEEICEHFINETH D,
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4-2-15. FRE (ERFiE) (&)
(1) BEET3% -l i 2
At REOHRRERE.
BENSZE DI, REOEGBRREDITHIE.

(2) B AT - BRI URAMERIE (ZE730)
(3) BEERR (M(B)EAE-BE(RM)ERELEBHD)

(S )FEME GCV (BEEH) REEFFHFRER CEF-G
GCV MJ/kg 95%{=REXM  GCVMI/kg  CEF-GgC/M]  95%(E#EIXRS
9.256 --- 9.26 0.00 ---
(4) RITIREE S DL - REE
(SL)FEHE GCV (BBEAI) R3RPELRER CEF-G gC/M]
RATE HEEE BEEK O5%EHKXE HTE HMEEME 1EEHE 95%IEHEEXE
9.29 9.26 -0.004 --- 0.00 0.00 +0.000 ---

(5) &P4H - 55
- BATORBEE/ILTIL( 0T 1RE YEEORETH D, BEBREIRIR(SATP:
25C 10°Pa JEEDRAECEH IS TH 3.
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5. @R(3) XAHRA RU BAETIHE-

BRAIRILEF—

5-1. XAHBHRX

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

MARRODA(RIELNG) (BE1E)

(1) BES & -aplheg

AHHE  (H)BARHDRBEREIDIABEEE | (CH T DEMBEFEMME,
BAEBSHET (CLDMASEMLL.
BESZE DI, ACFHERNSEEMA LNG OERmFENE - RFIFLFREZ K
DHERR NN E LA THEET,
SSCHXRESHE (CLDIE(E)FIMASETCINEMNEFIL,

BE - ERIFL GRS E

frte =y

Bk,

A REZZTFICDWVWTIFEMD 2DFEITBESH. AU -
X bSDERLE%E 50:50 SIRET D,

(£, 10°%) 2008 2009 2010 2011 2012 T 5

AU 875 896 663 242 208 577
TILRA 7400 7276 6787 6176 5880 6704
NS 11936 9848 11271 6946 5158 9368
A—-AKSUF 12424 11567 13590 13410 16740 13546
NL—=>7 16671 15243 17216 15126 14425 15736
HhE5—=IL 8632 7515 7961 14178 15252 10707
(/v ET) a 57938 52343 57487 56078 57661 56301
WWMAZE b 68135 66354 70562 83183 86865 75020
1Rk th a/b 0.850 0.789 0.815 0.674 0.664 0.750

WIENE  (ZE13L)

(2) DDA -HEBERURAMENME ((DRABEEEINS5IH)

(Wt %) XF> TIH> TO)X> n-JdB>Y -T2 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
FA—XKSUF7  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
He—)L 90.16 6.360 2.230 0.410 0.610 0.020 0.210
(BEFETEHIE) 91.13 5.439 2.357 0.443 0.524 0.020 0.083
3) BEEHER

WEA)RR®E GCV (BEE2Y) RZ=YEH %% CEF-G

GCV MJ/kg 95%{E#E X R GCV M)/kg  CEF-G gC/M]  95%{=38X 3
55.01 55.16 / 54.86 55.01 13.70 13.78 / 13.63

H(Rf)RAE (5Z{E) NCV (BEEY) RERHEH 1228 (=%=18) 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 / 15.28

(4) IMITREE L DLILE - 1REE

*23 BEXM 12. Z2RH DL,
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(5)

R(BA)FEME GCV (EHBEAL) R EwBEHRER CEF-G gC/M)

RiTE HETEME EEE SEHEXME RITME HEEME BERE 9IS5%EHRXAH
54.60 55.01 +0.007 X4t 13.47 13.70 +0.017 X4t
54.67 55.01 +0.006 X4 (Q012FEXEREHNE)

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

IPCC #EBEFEE BEE 95%EHMXME IPCC MBEEE 1BEE 95%EHEKXME

47.95 50.06 +0.044 IPCCXfE A 15.30 15.06 -0.016 IPCCIXf& A
FETEEXRE 4 EEEXME 4

STl - #5 5
- BITREEIHTRBEEMED 5% EHEXEIE/RD> TLDIH, HEREEMEG

IBCERETEHERBMMEHTRNC L, FILREEMEFRITREMED
IPCC 2006FeET A RS+ > DRFHFFHBEEL2% TRIFIC—HI DL
ENS. RAE REHFHBBRECHELREEECERINRNETH D,

EHR DMARAD A(LNG)DFERE  IRERFHFBOZE (FIFE (TN EH#E
RensdH EMHIOBASECDOVWTERERNASREINESND L. W
AENFECRKEVWCHHHRBROZESNMLECSZI SHENEBHR TSRV
ZE SBRYVSANDERMOIEFERZRHFOIZS T —IILAX“D@MASEMD
RIAFNDCENS. BERERLOLEHSEERS RRFFHGEHRZEFEN
EEHYULTEEINRETH D,

=T5(C, HEBEZERE U TRIBIREROEMARAST X (IMELNG])(CDNT
DEBZEZEEELUTHRINETHD.

(BARRD X (KELNG, RERBIREE (SATP) (CH I D5AE), SE1E)

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

GCV M)/m’@SATP 95%{S#8X R  GCV Ml/kg CEF-GgC/M]  95% =X
38.18 38.85/ 35.64 55.01 13.70 13.78 / 13.63

B(E)FEHE (S51E) NCV (BEEH) RFHELRE (&%1E) CEF-N

NCV MI/m’@SATP 95%{=%8X R  NCV Ml/kg CEF-N gC/MJ  95%1E %8 X
34.75 35.38/34.12 50.06 15.06 15.14 / 15.28

[R5-1-1-1. EMBILNG (CE T 2 (BA)RAE - RRIFLFREERR(SE1E)]

WEA)FEE MI/kg (CEEINSDOTREE) REHFFLARERGE(SAL)) (k)

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%
5= 54.97 -0.07% 13.69 -0.10%
(MNEF1T) 55.01 --- 13.70 ---

*24

RAERAHRI(NG) DD AR ICREAETREEEZSXDD(E. RILBEDRIRICELZ IO/ - TH>HDERNE
DEERTHD., ST IHAZEOREERERAIATRIAVSERFERLTTO/IN - TH DN MR (CEYUR
ESNTUVWBRRIRICH D,
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5-1-2. EEXRZRHX
KBMEADABAR (BEE), HABHHO X -MAHXBEHR (BE1E)
(1) BESE -aalheg
b RARDRILER, RRMEDREM.
BENSZE DI, RADAMEZSDH D (CKDHKRDINEFITE.
SKATTE D DME FHILFEF(CHSIFDER, JIS K2301 %KL
WIENE  (ZE13L)
(2) B3 AT - IEE R U SRAMERTE

(EEXRRD AL
(mol %) X&> TH> TFO)X> n-TF> i-TH> n-R2B> n-AFH> 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 4.92 0.85
(KBHERARHR)
(mol %) X&> TH> TFO)X> n-TF> -T2 n-R2B> n-AFH> TR
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
&/ME 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
RERE 1.12  0.04 0.01 0.00 0.00 0.00 0.00 0.96

ChEREMH - ZXELX)
(mol %) A&> TH> TFO)> n-TJHY i-TH> n-RIEF> n-~FHYS 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
=P US| 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) WEERENEENRTH S,
(3) BEEMER

(EERRIT A2

(S FEME GCV (BEEH) BRI CEF-G

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

B(RM)RME (S51E) NCV (BEEY) RERBEHFRER (B%E1E) CEF-N
NCV MJ/m’SATP _ 95%{S#EXRI  NCV MJ/kg  CEF-N gC/M]  95%(E#EX RS
36.62 37.00/ 36.23 48.04 15.32  15.36/15.28

(4) RITREE O -REE (FRF: RITRERREE(ISATPHIEAE)

W(BA)FEME GCV (BEBEAI) R FHELRER CEF-G gC/M)

WITE #HMETEME 1BEE S%EHEXE RTE HEEME BEE 9IS5%EHKXME
39.85 40.15 +0.007 [XfE4% 13.90 13.97 +0.005 X4t
41.00 40.15 -0.021 XM (012FEXERHE)

-51 -



14/09/08 LRI F —RBIEEREE - IR RIELFAEREKET / 2014 SEP / Kazunari Kainou (C)

B(EAfZ)FFE NCV Ml/kg R RE CEF-N gC/M)

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

47.95 48.04 +0.002 IPCCXfA 15.30 15.32 +0.001 IPCCX[EIA
FEEEXRE A FEEEXRE A

(5) &%l - ¥5 5w

- RITRBEEEFHIELBEEMBD S EBRXEHELROTNDIN, MELREEMER
IBCEBRETCEHARBMBEO TRV &, FILREEMEIRITREMED
IPCC 2006 cfETH A RS+ > DRFFFHAERE L 1% U T THD TRIFIC—I
ITBRITENDS, RRE - RRFHBRBECHCBEEECERINRNETH D,

- BEXRADRICDNTIE. BEELL 98%L EDEFHIIRAS >N B18DKEHE
HABAHARE, B 85%NRBETIV>Y -JO/\RREZECHERMHEN X i
ABHARATHRNER D THH., RBE RRFHFEHRICEENBDHSNDI L
N5, HECSZBEELELTINSDIEBZFITDIRNETH D,

(KBERADABLR) (B5&1E)

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

GCV MJ/m’SATP _ 95% 1S 48X i GCV MJ/kg CEF-G gC/M]  95%fE3E X
35.74 35.84 / 35.64 52.93 13.49 13.49/13.49

B(E)FEHE (S51E) NCV (BEE2) RFHELRE (&%1E) CEF-N

NCV MJ/m’SATP  95%1{=3EX ] NCV MJ/kg CEF-N gC/M]  95% {538 X
32.47 32.57/32.38 48.09 14.85 14.85/ 14.85

CHAEBH#EDNR - MMRALDABLX) (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
41.53 41.92 / 41.15 52.61 14.12 14.15/ 14.08

B(E)FEH#E (SE1E) NCV (BEEH) RFHELRE (Z%1E) CEF-N

NCV MI/m°SATP  95% 1S A X RS NCV MJ/kg CEF-N gC/M]  95% {53 XE
37.92 38.27/ 37.56 48.02 15.47 15.50/ 15.43

5-1-3. KRR (BE1E)
(1) BE & -aalheg
B RRE - MITREE (2000FEURTH S Ot frfEA1E)
REFFELFRE - BITREME (BEXRD ARERIFHFRE)
BENSZE NV, RREQBITREEZRERE. REFLFBREIEERARLAD
SEKBMEDABHN ADEEICEH.
(2) B DA - MBI URAMERIE (ZE730)
(3) BEERR (%212 0L)
(4) MITEREE LD -REE (RS2 0L)
(5) ¥4l - ¥5 5w
- BITIREEO LS DR(EMA)FERE(T 15.3 Ml/kg ZEAT D, CNICHET
BDIRFHFHRERIMEIRD BN T DKBEHES ABHIRAD 13.5 gC/MI ZRLD.
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5-2. BETRERFAIRIF—

5-2-1. 8 &R (B2&1E)
(1) BEET34 - i 2
At  ()EARKESS, RAMEORH.
BENSZE DRI, (()BARBRESZOBRNDICIDIAEFERANEE.

KRRTE HB(BA)RRE(RE) A, JIS-M88144E L
BRI (RERESER) KB, JIS-M8812, 8813 %44

WIENE RRESORREOUTERLE LU TRE “EEZAL. FRNOHEE
ETNMEFHUEBZREELT D,

KZ=EHBE 10.00%, B2EKT 37.50%), k53 20.00% MRELUTE
(IRAL)FERE (BF) 2 #HET T Do

(2) B3 A - IEE R U SRAMERL E

(Ea)FEHE RESHBE
GCV MJ/kg (#%z) (K )wt%
Baha AR 24 10
SN 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)FEHE (S51E) NCV (BEEH) RFHELRE (&%1E) CEF-N
NCV MI/kg(#E§z) 95% =58 X NCV MJ/kg CEF-N gC/MJ  95%{E %8 X
11.90 12.67/11.13 11.90 0.00 ---
(4) RITIREAE & DLEE - 1REE
W(E)FERE GCV (EBEAL) R ZF=BEH A2 CEF-G gC/M)
MITE #HETEME BRE S%EHEKXME RTME HEEME BEE 9IS5%EHEKXME
13.20 13.61 +0.031 [X[@E4 0.00 0.00 --- ---
B(fEAfz)FEEE NCV Ml/kg RERBFHARER CEF-N gC/MJ

IPCC BT HBEE 95%EHMXME IPCC MEEE 1BEE  95%EEKXE

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

(5) &%l - ¥5 5w
- RITRBEEEFHIELBEEMBD S EBRXEHELROTNDIN, MHELREEME
B CESRETEERBMBD TRV L, FHEBREEMEE IPCC 20065 cET
BARSAZCORRBRELMODTRFIC—HNIDZLRENS., RRAEZMICTRR
BEECERINETHD.
- BATRIRILF—OBAI(CRVERERFFHARE 0 £ 95,

*25 HERZIRAE & (ITHEMEZRIRBIDE TH D, BIEMRIC 10525CORETERE T DIKONFELRLRBIETHRIC
EZRUZREZWND., EBKDDOSERBKRENRBEREBIDLHIBKIREBERLRD. #R3. SR,
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5-2-2. & # (&%&1E)
(1) BEET34 - it 2
At (H)EARKRESS, RAEORMH.
BENSZE DI, (()BARBRESZOBRNDICIDIAEFERANEE.

KRTE HB(BA)RRE(RE) A, JIS-M88144E L
DR DT (RREER) FBl, JIS-M8812, 8813 %KL

FIEALIE RRESDRREBOAEREL U THREZEEZAL., FEMBOHES
TMEFHUIEZREBET D,

KZ=EBE 7.25%, 2EiK5 10.00%, K73 35.00%MREUTE
(IRAL)FERE (BF) 2 #ET T Do

(2) B3 A - IEE R U SRAMERL E

R(Ea)FEHE RESBE
GCV MJ/kg (#%z) (K )wt%
Baha AR 23 5
RX{E 22.14 48.96
&/ME 8.83 46.68
=P US| 17.24 47.75
RERE 2.748 1.048
(3) BEEMRER
(B )FEME GCV (BEY) REBEHRER CEF-G
GCV MJ/kg(#t§z) 95%EFE X fE GCV MJ/kg CEF-G gC/M]  95% =3 X
17.06 18.25/ 15.87 17.06 0.00 ---
B(E)FEHE (S51E) NCV (BEEH) RFHELRE (&%1E) CEF-N
NCV MI/kg(#E§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) IMITREE L DILE - 1RELE
W(E)FEHE GCV (EBEAL) R ZF=BEH A2 CEF-G gC/M)
MiTE #HETEME BRE S%EHERXME RTME HEEME BEE 9IS5%EHEKXME
16.30 17.06 +0.047 XMEA 0.00 0.00 --- ---
B(fEAfz)FEEE NCV Ml/kg RERBFHRER CEF-N gC/MJ

IPCC  #EBEFEE BEE 95%EHMXME IPCC MBEEE 1BREE 95%EHEKXE

15.60 15.34 -0.017 (IPCCIXfsi#&) 30.68 0.00  --- ---
FEEEXE A (&1 32.88 +0.072)

(5) &%l - ¥5 5w
- RITEEEEFHCIREEMED IS5WEEXMBATEH D, IPCC 20065F T L1 K
SACORERREBEMERETMERIUMNR—HIDILBENS. RRASZHCI
BEECERINETTHD.
- BATRIRILF—OBAI(CRVRFEHFHFREREE 0 £ T3,
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5-2-3. B MY - BT S XF w2 -RDF-RPF (WITNESEE)

(1) EESE - g

ARltE RESE - BITIEEME (2005FEN S OMEERE)

iRRHEHZRER -0
BEASZE DEV, RASIRITELELRIRE.
REHEHRFRIIRERIRILF—OBEAICREWN 0 &9 D,
(2) DD -MEERUOSEAMEME (ZHL)
(3) BEEMER (xHL)
(4) IRITZEMB LD -RE (BZHRL)
(5) T4 - #E5 5%
-RITEEEOESDR(BA)RA=EZUTOESD T3,

BES A 47 33.20 MI/kg (57K -BIK)
BISAFvD 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 MJ/kg (B/K-BIR)

- KEFAIXRILF—OBERICHL., WTNOIXRILF—RICDODVWTHEIRILFT—
EER R EFEEREE 0 &9 3,

5-2-4. REYH R (SZ1E)
(1) EESZE -HB g
ARl EEAE - RTIEEE (2005FEH SO ERERZRE)
R=HEHRZRE -0
BEAZE DAV, RRASEQRITELEBELZLERIBIRECRE,
IREHFFEFZRBEIREFHAIRILF—OEEICRWN 0 &9 3B,
(2) DD -MHEERUOSEAMERME (ZH20)
(3) BEEMRR (RHL)
(4) IRITEREMBEEDLE -IRE (ZHRL)
(5) T4 - §&5 5%
- IRITAZ#EME( 23.40 M)/m*-N ) ZZEIRIFIREE(SATP) (CRE L T 21.44 MI/m?
@SATP &9 3,
- RFHAIRILF—OBEACHL., ITRILF—EERFBHEEFZREE 0 &9 3,

5-2-5. BERN\A ARX X -BREINA AN (WITNESEE)
(1) BEET34 - a2
At RRE - B - REEDRE (BEHRAERTCLDIFRTIME)
-BR - T —ILOR(BA)FERE
REBFHEARE -0
BESZE DMV, RREQRITRERRENL T MEER.
REFHEFEHEBELETRIRILF—OBAICRKWL 0 &F D,
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(2) DT - VHEERUOCERNERE (ZH20L)
) BERR (&HR2L)

(4) IRITIEEE E DR - IREE (BXHRL)

(5) 4l - 555w

- BERINAATAICDVNTIE, BITEERBREDEDDHE(BAU)RAER
17.79Ml/kg (BXK -BIK) &9 3,

- BEIINAARAICDVNTIE, RREAIESDODIY ) —)LOEBGHR(EM)EBE
23.42 MJ/I &U. #E - EDERRBIBEINA AT AICDVNTIEHZEME
ZHRELSUVUTCHENZREUTCEEIT D,

- BAEUBIRILF—OBEEICHV., KREVHFEEE 0 &T B,
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6. HEmRUREE

6-1. XFERREHD SHENICHESNIRERRE RRHFLARE

6-1-1. #HHI X
12A-13A#tHs (&2&1E), LPGEEMIE (S51E)
(1) BES & -aplheg

At LPG-EEXRAN R -BMARRN A (LNG) DFERE - RERIFHFRE
REEREGINABEEEPERRTRAEBCHSITIFERNEBHITR(—
xR )G RIRALEEE.

BERZE DN, LPG-EEXRATR -BARAL A(LNG) OFEHE - RFHFHFZ
BeNABEFRICEBITDIFEEBOINSHADEHHA(—HRHDX)
HEREFPEEZE(CICU TMEFY U TEE.

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

RI) RITRERRERECLDIIRIF —EZHREEMBECIDIRASEE(CHRE

HIENIE #EHAHAXICDWVWTIE, REDRICHEBERIRILF—HE -BK(IE™
PDRBEEBEOBFRHEEBLEITDIN, YUEHE - BEIML THDEHH
ZDFEH R = H RIE OB Z TR,
(2) DD -MHEERUOSEAMEME (ZHL)

(3) BEEMRER

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

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

B(E)FEH#E (SE1E) NCV (BEEH) RFHELRE (Z2%1E) CEF-N

NCV MJ/m’SATP  95%1{=3EX ] 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) RITREE & DLEE - 1REE
() FERE GCV (EBEAL) R ZF=BEH A2 CEF-G gC/M)

WITE HMETEME 1BEE SEHEXE RITE HETEME BEEE IS%EHKXME

41.04 40.11 -0.023 X4t 13.65 13.80 +0.011 X4+

B(EAfZ)FEFE NCV Ml/kg RE=PEHRE CEF-N gC/M)

IPCC  #BEEE HBEE 95%EHMXME IPCC MEEE 1BEE  95%EHEKXE

47.95 49.81 +0.039 IPCCIXf(A  15.30 15.16 -0.009 IPCCIXFEA
FEEMEXRE FEEMEXE

(5) il - 55w
- HAHRCDONTIE, REIDERFBEECISUEMEFIICLDRRE KR
HEREBZEELTED., HZBEEDEX S CRVWLEEEEMBCEHRIANET
»D,
- RITHRERRER(CHITDISEMEDDS S, [4A~7C HIBIBIHABEEDORE
ERHCKDERNCH EHBREBDBRVIRE LR O TEEORIEINETHD.

-57 -



14/09/08 LRI F —RBIEEREE - IR RIELFAEREKET / 2014 SEP / Kazunari Kainou (C)

- RITEERBERICHBITISEZMEDOSBM12A- 13AMRBIIC DWW TIERIEBME™
HRAIDHEERL ETD. LPGEEMIE]ICDWNTIE. SIRMETIC KD LPGD
BEZIHAE U TRELIEEDZIT LT D,

(LPGE#ZHIE)(=E1E)

(B )FE#E GCV (BEEY) RFRHELARER CEF-G
GCV MJ/m’SATP  95% 148X i GCV MJ/kg CEF-G gC/M]  95%fE3E X
97.73 98.20 / 97.25 50.06 16.38 16.39/ 16.37
B(EM)FEHE (S51E) NCV (BEE2) RFHELRE (&%1E) CEF-N
NCV MI/m°SATP  95%1{S3AX 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

XBIHFHE, BRHRDE
(1) BTSSR i
SRS BABEME WA TFILE —HEHCS T B REIAK R ERED
HESE HE] RU N
HENERE THEUCLD 3.60 MYKWh £T 3,
RBHANE BHREMT BATRLE—MEICBTZ—BBLEE
BEORNEBNEN SHESIBRNEBNENSHE.
SEHANE BHOBOMH BATFLF—HRECHIZ—BBIBE
EORBRERUEZRBIAKN SHESNDRENFE RERE
=N SHE.

(2) DT - VHEERUOEIERE (ZH20L)
) BEEMRRE (M(SM)FRA=E2 - HE(RA)FRBA=ELEBRAU)
CHERRERE) 3.60 M/KWh (E&
(SBIHFME) 9.48 MI/kWh, 95%{S8EXR 9.50 / 9.47 MI/kWh
(REIHFIE) 8.68 MI/kWh, 95%(S3EXM 8.74 / 8.63 MI/kWh
(4) IRITIRE[E E D
(ZEBIHFEME) HIT 9.63 MI/kWh, X -0.014, SFEXME
(REInE#E) IRiT 8.81 MI/kWh, 1&i#ZX -0.015, {EFEXRH
(5) 5¥Ah - f&5 3m

- BARDWTIE., BHERRAE FRERRAE TEHRAEZL CTEERMS
RARERCBITIDZEEEIC. BEEETEIRETTH S,

- BHOHEECHIAIRR[FBFRI(CHBICRFRIFLEREREA)(CDULT(E., HEKE
AL IEEICE DK BRBEER REASICEDETEBEENESEEEB(CETE
NRENTHED., FTLUZEADCHELRAVBAETEENCEIDOHRBICEL
EIXRILF—ENSEEINETTHD., > TEEEE LU TORRIERFREZ
EHR,

*26 BADRMEOEERVFMLREEBRREICDVTIE. M5 28RH DL
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6-1-3. 2 (ER)
(1) BEESE - e
AR EYRXESRMIBERIER], KOBRKULLE,
BEAZE DFEI, 100COERIMKESR 1kg OFREHRE X IZEIRIFIREE(SATP:
25°C-10°Pa)B#ETHETE,
(2) DT - VHEERUOEIERE (ZH20L)
3) BERR (BR(BL)ERHE)
100°CEBFI/KE S  2.57 MI/kg (FZEIRIBIREERE %)
(4) IRITIEEBEEDLEER
I/81T 2.68 MI/kg (/ ILXILIREE 0C 1R/E BE#) , i -0.040
(5) 4l - 555w
- BEK)ICDODVWTIERERESD 100CRBIMKEGEREELTIN. BITD /)L
TIVRERE X IZEEIRIBIREEE(CIREUECEFIRETTH D,
- BEKDOBEE(ICEAITIRRIEBFRICDOVNTIE. EAHRKRCHER ICEER)
DBRBICBEURIRILF—ENSETEINETTHD, EEMBEE LU TOREHEL
BREUITEDRLN,
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6-2. FHREHE (2013FEWTRERRAE REFLFEHRR(E))

6-2-1. K X
IXRILF-—IE

BER(BA)ERE

BEBEN  RERFHFE(gC/MI)

fa_ &

[BX-AxREm

A SR ALK 28.79
O— U XBERERBK 28.94
WA R IR A R 28.01
B A — IR 25.97
By A FRAE TR 27.80
d—2UX 29.18
OA—DRXFHX 19.12
EFEHR 3.284
LINCYAPS 7.640
(A H]
R AR 38.32
NGLO>F>t—b 34.93
LPG 50.06
FIH 33.03
HYYU> 33.10
> v MAELH 36.34
T 36.49
B M 38.07
A EH 38.90
CEil 41.78
A H 40.20
fEE A mRm 41.87
AAINA—-DUX 33.29
PR AR 46.73
[RADX-#HAHX]
A KA X (LNG) 55.01
EEXARDR 40.15
#HHHX 40.11
B -]
BIHEBERRELNS 3.600
BEHZEmMFERE 9.484
BEHREMFERE 8.683
RIUHBRRANS 2.571

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

MJ/kg

MI/m’@SATP
MJ/m’@SATP
MI/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
MI/m’@SATP

MI/m’@SATP

MJ/kWh
MJ/kWh
MJ/kWh

MJ/kg@SATP

24.53
24.42
25.06
24.42
25.92

30.22
10.93
(BRIEE)
41.72

19.03
18.29

16.38
18.68
18.77
18.60
18.71
18.79
19.32
20.17
20.03
20.43
24.50
14.44

13.70
13.97

13.80

(BRI EE)
(BRI EE)
(BRI EE)
(BRI EE)

ik, NNE 15
=
AL

N=|
AL

S IS I

a
N=]
LR

N=R

JATINEAS

BK-BIX

25C-10°Pa
25C-10°Pa
25C-10°Pa

N

25°C-10°Pa
25°C-10°Pa
AR, TNEF
25°C-10°Pa
INEF1Y
IEF
25C-10°Pa
25C-10°Pa
25C-10°Pa
25C-10°Pa
25°C-10°Pa
BK-BIX
BK-BIX
25°C-10°Pa

TES
25°C-10°Pa
MIEFH

TE %1
T E1
sTE

100 C2fIZE =

#H
W

¥

in
m

(=

BIBRE 6-2-1-1. ~ 6-2-1-8. (B FERAEB-RRIFLFBBERK (24, BE - RAE-UK)
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6-2-2. & EXR

IXRILF-IR BEREMRER=S -BEEM REVHEFEE(QC/MI) 1 &

(AR B - RAHR)
[ — MR % 25.28  MJ/kg 23.74 SRR
ik - 18K 13.05  Ml/kg 26.82 SRR
FEE A A — %R 25.97 MJ/kg 24.42 AR IR
WS R 23.90  MJ/kg 25.92 BK-GK
COM 36.20  MJ/kg 21.88 BK-GK
CWM 20.90 MJ/kg 24.42 BK-BIK
J—JLF—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/ 19.15 25°C-10°Pa
BEEREY 22.44 MJ/kg 19.96 BXK-BIX
7O/ 50.35  MJ/kg 16.23 TRAK
s> 49.43  MJ/kg 16.72 TRAK
pAVED AN D, 33.49 M/l 19.33 25°C - 10°Pa
LEa1S5-—HYU> 33.03 M/ 18.68 25°C-10°Pa
BREE 4 33.49 M/l 19.33 25°C-10°Pa
ST w NMRRL(D YU YEY 35.43  MJ/I 18.35 25°C-10°Pa
ST w MRRI(TEE) 36.54 MY/ 18.66 25°C-10°Pa
B =i 40.40 M/l 20.15 25°C-10°Pa
FEACEH 41.16 M/ 19.73 25°C - 10°Pa
VL IIAN 41.87  MJ/kg 20.43 BK-BIR
BRIFHX 7.640 MI/m°@SATP  41.72 25°C-10°Pa
] 9.256 MJ/kg (#&K) 0.00 fnT R IEmIE
MAXAS (SIELNG)  38.18  MI/m’@SATP  13.70 25°C-10°Pa
HAGEMES ZBH 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
LS 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 (LPGEEM®E)  97.73  MI/m’@SATP  16.38 25°C-10°Pa

(B&ETE -KREHIFRILT-)
2 K 13.61  MJ/kg (#87)  (0.00) AR =104
B # 17.06  MJ/kg (#8)  (0.00) AR =104
B/ A A< R 17.79  M/kg (#8)  (0.00) 18- BIR
AR NA AT 23.42  MJ/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
BTSRFwVY 29.30  MJ/kg (0.00) BK-BIK
RPF 26.69  MJ/kg (0.00) BK-BIK
RDF 18.00  MJ/kg (0.00) BK-BIK
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6-3. &

6-3-1. RERHE - IREHFHFREDNET
(1) AR -SEBEXRDOIEEDUUFE

WITORERAE RRFBFEHERDODS S, IBFEOIRILF—FHRIRREZIADT
JGRTRILF—RIECOHHEEEREQ LOBHANS., TEDEHDEBEWNET
DCENBHTHDEEZIBND.

(BEBERANDHE

- I

- tRE AR

- 21w MNRRBHUTHR), v MERBR(BYV U B
-BRIFHX

- BIA KRR A (RIELNG)

- KBEHZABAR, HEBELSR-MHXELHX

(SEBERNSARRNABIT)

- BH - -ZEIHKARE

(KRENBSSEBBERAEIT)

- EE MR
(SEBERMNSDEELL)
- MAYEEER, =R IEEEX
- #BH AR - 4A~T7CHEEE
(2) AKX -SEEROLBIEEN

e REERBE REFEFEHRRICDWVT, (1) ORERERIDARXR-SEERL
DIEBICDVWT., ARBCEWVWTHRICEEULER(SM)RAE(CLDIBFERRERT
CNICHIET DRRFFLBFRERICEHF INETTH D,

U REEMEE. TOZARAENSHANHBERUEERLZHASMNCLT
MENCEELZBEDTHD., A—OXFAHNEHNSRAE - RRBFHZESH
CEESNTED., =5(CZOEZHMRIRITIREMEY® IPCC 20065FMETH1 RS54
MEREEDHERRECIDERLUIEEDTHD. BLVERN -EEME - EEEEZBL
TLWBEERISND,

6-3-2. —HDEERME - RRIFHFRHCHI I IRILF—RIECO.EEROBFEBE
E1b
BITOEERAE RRIFEFRBROZLN SEEREEBORB COEHREINTLDS
N IRILF—ERFECOHHEEEBER LOBREANS. FBANKITENS TDINE
EIENBEEEE CETIIEEY. BFEDMKD B -YIHEMEH SHRE a3t = A
WCHBETENRREBRCDOVWTHE., —MKRICEENICEEBEBZRAV\DZEERETDIED
D, THRILF—EBECOIHEEDETERFICHWTIIUERBRDEEEZERME KK
HEHGRHZzBEE U CHVWIARNABITINRNETH D,

6-3-3. FHDKREDHINFIESTETEL
RITORBADRFEZ(CDVNT, ZBERERBRZS(CHVWTIIEHOBITBICEEZLTWLWD
EOD.RFAPFHFBECBVWTEETORERBICDOVWCE—DODHEIEZRBWTEEL TS,
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HEEEARECDONT, IRILF-—EBRCOHFBFHEEEHBER LOHRRNS. FEL
BRETHE [C K DEABI DL E IR Ep DM - MMHEMB EARICEWTHE UZRRICET
D LN ZANWT., FHPDORREZ#IAG (CESTUTCEE T D ENBT
INRECTH D,

6-3-4. HRE - IRFHFH RO - T ST TN DO#TE% - cRET

Rl -AmEmCRE Y REAEOMMAE ELUEETR & U TE JIS-K2279 (CED < H#EET
ANBREFEASNTLSIN, ABCH IR ZRAVWTHE RIEZIToeE T3,
ZE 0.8 UTofTl-oTy MARBREDEREMICESVWTHZMSTR TEHRERBK
PREFENERN., CNZERATDITELERBEYTHDZEMNHBLL,

Tz, REFEFEHBCOVWTRREEARTELDHARNFERT. =5CHEKRICDN
CTEIRERE RFHFLFBEBICERTURLGHEARNAFELRVRRCSH D,

> T MA—MEER - FURRUNGLO> T > — M ARERCRKRCIRS)CDNTIE.
ITRILVF—RIRCOHHEEREDEER ICHEWVWT. RIRTHISAE LIz - O
STROSEERERKEST N ORI EDOZERU TREAIRETHD.
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[H3-1-4-1. W A — g #(BAL)FEERE - D DT - YD I1ES

Fm’r

HHEE]

Correlatlon of GCV vs Chemical Ana|y3|s Data for Steam Coal

EEEHFE wt% (B2 E % Dry base)
70.00

A [EFE x&E% Fixed Carbon
V {E# 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 —fgik BE(RALL)FERE-pD DA - W) IEBEAERE ]

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

70.00

A ERE iR J\»\ﬂ Fixed Carbon

V {B% 4% Volatile Fraction A
60.00
50.00

v
v
A A

4000 |5 &% Y
30.00
20.00

1600 1800 2000 2200 2400 2600 2800 30.00
EHE(EfA)F EE NCV MJ/ke
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[H3-1-4-3. B A —fixix 8 (BA)FERE - RPFHAREEE - S HEHE]

I

%2 e = X & 1B 1
Correlation of GCV vs CEF(Gross) of Steam Coak

BRFEBEH &R (8 (F L)) CEF by GGV gC/MJ
27.00 © ZFEAlfE Measured Data

A R IEMNS DHEEHE Estimated from
Chemical Analysis Data
©
26.00
25.00
24.00
23.00
22.00

1800 2000 2200 2400 2600 2800 3000 3200
B(EMREE GCV MJ/kg

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

[X3-1-4-4. By A —fi%ik B(EAL)FREAE-RFFLFRIER - SHETHE]

REHHEHR (EUEHG)) CEF by NCV gC/MJ
30.00 © ZA|{E Measured Data
V B SHTEM S OHEEHE Estimated from
Chemical Analysis Data
29.00 83
v o 0
v
28.00 o v p
Y
27.00
26.00
o
25.00
24.00
(o]
23.00
16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
E(EGFEBE NCV MJ/kg

BE) X3-1-4-4, -5 [C K BHEHERZ XY KR
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[4-1-1-1. [Foh BE-HR(SA)RAEAEE K5 -E2]]

BREE GCV
B (KFELH M/
50.00 © F2 Y MI/ke

47.50

45.00

42.50

40.00 s “

37.50

35.00

3250
0.70 0.75 0.80 0385 0.90 095 1.00

# [E Density kg/l

[H4-1-1-2. [foh BE-BE(RA)FRREERE K5 -E£]]

HEUEG)®E#ME NCV

4750 B {KiE L MJ/|
°© EE Y MI/ke

45.00 (o

42.50

40.00

37.50 o g

35.00

3250

30.00
0.70 0.75 0.80 085 0.90 095 1.00

# [E Density kg/l
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[4-1-1-3. [Fil BE-HB(SA)FEAEEE [H1E] SHHE]

Correlatlon of Density vs GCV of Crude O|I
BERFBBE GCV MJ/I

41.00
il
40.00 A
=] =]
=]
39.00
38.00 B
37.00 =
]
36.00 o
]
35.00 &
A B (32;8]{E Measured Data)
34.00 = A ZREE NS DHEEHE Estimated Data by
Density
33.00 !
0.70 075 0.80 085 0.90 095 100

# [E Density kg/l

XiE)

R4-1-1-1 [C K DHEFHEREZRR

[H4-1-1-4. [Foh BE-B(RAL)FEAEMAE [Ki5] SHHE]

H{EA)FEEE NCV MJ/I

39.00
38.00 Wi
O
37.00
36.00
35.00
O
34.00 v
|
33.00 ‘Eé
i O (B {E Measured Data)
32.00 V ZEMNSDHEEE Estimated Data by
Density

31.00 I

070 075 0.80 085 090 095 100

# JE Density kg/l

XE)

R4-1-1-7 [C K DHFHEREZRR
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[E4-1-1-5. [f0H ZE-RRHFFLAERER(BA))HEE - SHEEHE]

Q ket = 4=
; - R (B

Correlation of Density vs CEF (Gross) of Crude Oil
RERBEHEY (B (EHL)) CEF by GCV g6/MJ

2050 | o (ZEAl{E Measured Data)
A BEMSOHEETE Estimated Data by
Density o
20.00 ?
A
<o
19.50 6
19.00
&
18.
8.50 o wp o‘e
18.00 .
<o
17.50
0.70 0.75 0.80 085 0.90 095 1.00

# [E Density kg/l

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

[E4-1-1-6. [RiH ZE-RRHFFLGAHR(E(RAL))HEE - SHEEHE]

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

2150 | o (3238l Measured Data)
V BZEMOHETE Estimated Data by 0
Density Qw
21.00
v
8 <
20.50
20.00
o
° g
19.50 ﬁv?
19.00 ¢
’ <
18.50
0.70 0.75 0.80 085 0.90 095 1.00

# JE Density kg/l

B®F) H4-1-1-11 [C L B HEEHERE TR
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[HM4-1-1-7. Bl W(SA)RAE-RRFLGHERE [EE]- 2

2
Correlation of GCV Vs CEF(Gross) of Crude (o]
REHHFZEH (8 (BHL)) CEF by GCV gC/MJ

20.50 A (EAIE Measured Data)

A B(EEDRRBENL OHEEHE
% 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

BEMHAEEBE GCV MJ/ke

48.00

B5E) R4-1-1-6 [C KB MR EER T

[K4-1-1-8. Rl BE(RA)RAE-RFFFLAHER [EE] SHEHE

Correlatlon of NC and CEF(Net) of Crude Oil
REHHFES (EUESHL)) CEF by NCV gC/MJ

21.50 % (3B{E Measured Data)
%v Estimated Data by NCV
21.00
v
A%
20.50
20.00
19.50 v
19.00 " *
18.50

40.00 41.00 42.00 43.00 44.00 45.00
HUEA)FEEME NCV MJ/keg

]
5F b 13 A =
V HERRE NS DHfRHE
: . 46.00

B®3F) 4-1-1-13 [C L B HEEHERZ TR
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[4-2-8-1. Al m ZE-B(SA)FEREHE]

Correlatlon of DenS|ty vs GCV of O|I Pr0|ducts
BB EBE GCV MJ/kg, MJ/i

48.00
46.00 r T %hg o
X
% 'boé% X
44.00 o A
= uP
42,00 EE S M/ke ’*ﬁﬂ
X
40.00 o 3 -
(ﬁQJ © 7L LNV Premium
ﬁ@ Gasoline
38.00 B ¥15-1Y) Y Regular
@! Gasoline
36.00 A YT yMEREE BT HEY)
Wﬁ Jet Fuel/Kerosene
o vV YryMREL BT VR
34.00 @ Jet Fuel/Gasoline
o, ¢ T iH Kerosene
32.00 RIS MU/ B i Diesel Oil
© AZEH Fuel Oil A
X

30.00 CE;H Fuel Oil C

0.70 0.75 0.80 0.85 090 095 1.00 1.05
# [E Density kg/l

[K4-2-8-2. A& m ZE-BE(RMA)FEREHE]

= B l-ll-. =
Correlation of Density vs NCV of Oil Proiducts
E(ER)REBE GCV MJ/kg, MJ/i

46.00
44.00 o .
42.00 r%%’ %-QW *

o X
40.00 B8 M ke N 3&

X
38.00 * - :
OgQ) © 7'V LNYIY Premium
@) Gasoline
36.00 f B 15—V Regular
Gasoline
34,00 7 :@ﬁ! A TyMRELE(KTHEY)
W dgt FueI/Kerosgne
Jet Fuel/Gasoline
rb ¢ KT i Kerosene
30.00 %2 Myl B & 3 Diesel Oil
© AZE;H Fuel Oil A
28.00 X CE;f Fuel Oil C

0.70 0.75 0.80 0.85 090 095 1.00 1.05
# E Density kg/l
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[K4-2-8-3. A& m ZE-B(SMA)FEAEHEE, FHTE]

Correlatlon of DenS|ty vs GCV of O|I Pr0|ducts
BEGHRBE GCV MJ/kg, MJ/i
48.00
46.00 X %Mg °

Boogy
44.00 ° 2 2
= o
4200 | BESW/ke m&
AN
R
40.00 o B
38.00 @@b g
3600 <"
2%
34.00 o
¢ o F=i{E M d Val

32.00 Dd %/_ [E Measured Value

MSE% W71 A HfEH{E Estimated Value
30.00 !

0.70 0.75 0.80 0.85 0.90 095 1.00 1.05
# E Density kg/l

BI3E) Th4-2-8-2 (HKHEY), -6 (BBY) [CLBHEHE

[H4-2-8-4. A& m BE-B(RMA)FEREHE, SHFTE]

== _E T /-1 ] E
S

Correlatlon of DenS|ty vs NCV of O|I Pr0|duct
E(UEG)RHBE GCV MJ/kg, MJI/i

46.00
44,00 g
M@ o

% %% o

42.00 % 9
o %
4000 | B8 Mk pn %&
v

38,00 v

36.00 WQ@W
34.00 & @5
4

o
32.00 ﬁ
o
30.00 s % M7 ¢ ZAE Measured Value
V 5t Estimated Value
28.00 :

0.70 0.75 0.80 0385 0.90 0.95 1.00 1.05
# K Density kg/l

BI3E) T04-2-8-11 (KTEY), -13 (BBY)IC L BHEEHE
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22.50

22.00

21.50

21.00

20.50

20.00

19.50

19.00

18.50

18.00

[E4-2-8-5. A& m ZE-REHFFHGEHRFR(E4))1EE]

— R

Correlatlon of Den3|ty Vs CEF(Gross) of Oil Products
REBEHBEE (¥ (FEfL)) CEF by GCV gC/MJ

© 7VITLH Y)Y Premium Gasoline © 4T jH Kerosene
B |L+25-1"Y)Y Regular Gasoline B &% ;H Diesel Oil

A Yy MR (KT EY) Jet © AEEf Fuel Oil A
Fuel/Kerosene % CE;H Fuel Oil C

v YTy MR (1Y YV RY) Jet

Fuel/Gasoline

0.70 0.75 0.80 085 0.90 095 1.00 1.05

# E Density kg/l

21.50

21.00

20.50

20.00

19.50

19.00

18.50

18.00

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

REHHFZESE B (BEHL)) CEF by GCV g&/M © 7 VT LYY Premium

Gasoline

B %'15-4Y) Y Regular
Gasoline

. A 5 ToMIRAL KT )
Jet Fuel/Kerosene

VT MR R VR
Jet Fuel/Gasoline

O KT M Kerosene

B jf Diesel Oil

© AZEM Fuel Oil A

% CEM Fuel Oil C

41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00

B(EH)RME GCV MJI/ke
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[K4-2-8-7. AR M BE-KRFFLEFERGER(BA)) 18E, SHEEHE]

Correlatuon of DenS|ty Vs CEF(Gross) of Oil Products
REHHBRH (B (BHEL)) CEF by GCV gC/MJ
21.50

O ZAfE Measured Value
*x HEEHE Estimated Value
21.00 o)
%
20.50 . §6
20.00 5 o
o o
L
19.50
Y :
19.00 o.%
g
18.50 §§ F 3
18.00
065 0.70 0.75 0.80 0.85 090 095 1.00 105
% FE Density kg/l
X¥) I 4-2-8-8 (C K DHEETE
[X4-2-8-8. AHEE H(EA)RAE-RRILFLZHERE [E£], SHEHE]

< = % %
Correlatlon of GCV Vs CEF(Gross) of Ol Products
REHELFBH B (BEHL)) CEFby GCV gC/MJ

21.50 O 32| {E Measured Value
® Ht5t{E Estimated Value

21.00 o

20.50 %

20.00 %ﬁoﬁ
19.50
19.00

18.50

18.00

4100 4200 4300 4400 4500 4600  47.00
BEAMH*EHME GCV MJI/ke

48.00

B5¥) I 4-2-8-9 [C K DH#EEHE

-73 -



14/09/08 LRI F —RBIEEREE - IR RIELFAEREKET / 2014 SEP / Kazunari Kainou (C)

Correlatuon of DenS|ty Vs CEF(Net)of O|| Products

REBEHFEH (HEUES)) CEF by NCV gC/MJ
2250

O ZAfE Measured Value

X MEHE Estimated Value
22.00
21.50
21.00
20.50
20.00
19.50
19.00

065 0.70 0.75 0.80 0.85 090 095 1.00 1.05
# E Density kg/l
X¥) X 4-2-8-15 (C KB HEEHE
[K4-2-8-10. AHE R BE(RMA)RAZE-RRIFHGRLZIEE [E£], SHTHE]

Correlatlon of NCV Vs CEF(Net) of QOil Products
REHFHBZRH (ERYEAL)) CEF by NCV gC/MJ
22.50 O ZZAfE Measured Value
¢ HEHE Estimated Value
22,00 =
o O
21.50
21.00 EE
o ®
O
20.50
20.00
19.50
19.00
39.00 40.00 41.00 42.00 43.00 44.00
E(UEG)H#E NCV MJ/kg

45.00

B5¥) I 4-2-8-16 (C K DHEETHE
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[E14-2-8-11. JIS-K2279 [C K B IREF MBS R ER-BEAEEA]

JIS-K2279K [C L EIFERBSHE A
Estimation error and Density Correlation of JIS K2279 equatlon
#EHZREE Estimation Error ratio
0.100 y B [F # Crude Ol
R\ * FEM BT 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 0.950 1.000
# [E Density kg/l

Est|mat|on error and Densrty Correlatlon of New equation
2R Z E Estimation Error ratio
0.100 B &l Crude Ol
¢ FMELL Oil products
0.080
0.060
o
0.040
23
0.020
0.000
-0.020
-0.040
0.700 0.750 0.800 0.850 0.900 0.950 1.000
# [E Density kg/l

M) X 4-1-1-1, 4-2-8-1 (LK DHEHEERAMEDOEZFRBETHR U CEE
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[K6-2-1-1. # (.—Ju)%@t -IRFPFLAREAER [EE] (1) £ 4]

Correlation of GCV Vs CEF(Gross) for various Energy Sources

RFEPFHBEY B (BEHL)) CEFby GCV gC/MJ | m 1-52 /B #5 Coking Ceal
45.00 O WA ARk PCI Coal
. ® @A —fik 5k Steam
N | Coal/Imported
V &7 LDG (1) A EE—f# Steam
40.00 Coal/Indigenous
V @ik 8K Ligite
A N . O HWIAEIER Anturacite
3500 | & (BN R BFG (AI#A(SE)) X 3-92 Coke
A : JRAEHA COG
B WA BFG (7] #A)(5 &
- V inkth LDG (| )
3000 w . Ra—73 Cple B [R jH Crude Oil
ﬁw—i*% Lignite + NGL-aIv7 vt—F Condensate
X LPG
& A — A L A +7% Naphtha
BIA—AR R Ste‘n og/lmported © §'Y Gasoline
CEH F‘Jel Oil C X Uy MRE i Jet Fuel
& V &T 8 Kerosene
[/ i@ C¥de Oil © # i Diesel Oil
15.00 LP& B AE i Fud Oil A
) A ® CEH Fuel Oil C
A«tﬁé X A4 lA—)R Oilcoke
A HH FRN° A Refinery Gas
10.00 :—'deﬁ’x coG X B A KA ANG)
O EE XN A Natural Gas

Ingideneous

25.00

20.00

5.00

0.00 10.00 20.00 30.00 4000 50.00 60.00
B(EAM)FEH#:!E GCV MJI/ke

ME) MR SRS (BA)FEREBEMXME LRTR, FI9E, ARFHFB LR TRZRY, U TEEK

[H6-2-1-2. #(SA)FERE-IRRIFLFREAER [EE] (2) MIWE]

Correlations of GCV vs CEF(Gross) for pure materials

REHDBFEH (B (BA)) CEF by GCV gC/MJ

45.00
A 7)H Y Alcane
— u V 7IVr> Alkene
40.00 Bk ik C B 7)La—)L Alchole
. @ #fifiEk Carbon
B —##b sk CO
35.00
30.00 ik 3% Carbon
25.00
20.00 7th Acetore O
—JL Et
AR ) — }lxﬁljha}rwl
15.00
AR Methane\A
10.00

5.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00

B(EMHEBE GCV MJ/kg
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[K6-2-1-3. BEF #(BA)RAE-RFHFFLAZERE [EE] (1) £ 4]

REHHFRB (& (FHL)) CEF by GCV gC/MJ

38.00 o BABER R X 31—%9 R Coke
V 1-9 ZFE#K CokingCod ® F4)La—HR Oilcoke
36.00 A MEARRF R PCI Cod B # Sk Coal Briquette
B A —HA% X Steam Coal/Imported O J—)L4—)L Coal Ter
34.00 ® EHE—f% & Steam Coal/Ihdigenous X 7A77 bk Asphalt
*x B AEIER Anturacite ® fififjk3 Pure Cabon
3200 vV #jk-#8K Brown Coal, Lignite
30.00 1-4 A Cokelf ud
28.00 v
vVVvy —
BER I Briqu efte,
26.00 ﬁl"ﬁ%ﬁ Brown Coal, L|g1|te * ’E
2400 .I:I] @ 11319 2 Oilc okd
22.00
1-4 —}llj Coal [Ter
20.00 7277 b Asphaly
18.00

10.00 15.00 20.00 25.00 30.00 35.00 40.00
BEMRBME GCV MJI/ke

[K6-2-1-4. El{K fﬁ(mﬂ)% NE-IRPFLGREAERE [EE] (2) EE&D]

2% % ; :
Correlatlon of GCV Vs CEF(Grross) for Solid Hydrocarbon
REBHFHEH & (EHL)) CEF by GCV gC/MJ

36.00 © B ARF R x BAEEIER Anturacite
vV 1-9 AFAE# R CokingCod * 1-9 R Coke
A WHAREH K PCI Cod @ F4I3—9A Oilcoke
34.00 O #A—f&i% Steam Coal/Imported @ fifkE Pure Cabon
® [FEE—fi§x Steam Coal/Indigenous
32.00
1—A% Coke WMixE Purg Carbon
30.00 Zé‘
28.00
X
26.00 X * b
axQ A .
7]"“[/]—77\9 ok
mh v§Fov $%
24.00 000
22.00
24.00 26.00 28.00 30.00 32.00 34.00

BEHMREHME GCV MJI/kg
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-IRFRPFLAREAAR [EE]]

49.00

REHHFEH B (FHAL)) CEF by GCV gC/MJ
23.00 B & jH Crude Oil
© NGL-1vT7vt—b
Condensate
22.00 B A2+ Benzne V 17% Naphtha
' © #"YY Gasoline
A Y'ry MAFLH Jet Fuel
O 4T ;M Kerosene
21.00 @ #% ;H Diesel Oil
X AZEH Fuel Oil A
=i v V CEi# Fuel Oil C
CEH Fuel OiIV(gV ® n—-AFXH n-Hexang
20.00 B R+ Benzene
AEfiafuel Oil A
19.00 & iH Crude
. Q
NGL-3v7 Ak Con deﬂsa% o
18.00
n—-AFH > n—Hexane ®
17.00
41.00 4200 43.00 4400 4500 46.00 47.00 48.00
B(EA)%E GCV MJ/keg

[X6-2-1-6. WA #(BA)FEAE-KRPFHAEMAER [A1E]]

23.00

22.00

21.00

20.00

19.00

18.00

17.00

Correlatlon of GCV Vs CEF(Gross) for quwd Hydro arbon
REHHBEH 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 ;H Kerosene

© #% il Diesel Oil

X AEH Fuel Oil A

V CEi#i Fuel Oil C

® n—-AFXH n-Hexan

B A2+t Benzene

4

) ’/@a soline

B AR+ Benzene

v
CE;H Fuel Oil oW

AZE

30

NGL-II‘/7_"‘33—1~ Condensate

® n-AFH > n-Hexane

el Oil A
BEm [ 5l Crude Ol
@®

30.00

32.00 34.00

36.00
BRBEL)BEHB:E GCV MJ/I

38.00

40.00

42.00 44.00
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[K6-2-1-7. [tk #(BA)FEHE

PRERFFLREAER [EE]]

Correlatlon of GCV Vs CEF(Gross) for Gaseous Hydrocarbon
REVHGEE & (FEHL)) 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>d4an

Ingideneous

PR XN B

Oxide

1-9AfFA° 2 COG

HUMPARA A Refinery Gas
AR AN A(LNG)
EEXSAN A Natural Gas /

#THH A Town Gas

A2 Mehane

I A Ethane

70 /3> Propane

—E&{b i3 Carbon mono—

L

&G

G

X g’Etha e
Metﬁane

5.00
0.00

10.00 20.00 30.00 40.00 50.00 60.00

B(ER)*EBE GCV MJ/kg

[E6-2-1-8. ik

(B REAE-RRIFLABEE [(A1E]]

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

B(ER)XHME GCV MJ/m3@SATP

45.00 B 1-9R%FH° A COG
9,% vV SFh°Z BFG
A "TDG (Combustible Carbon) A BLIEN A LDG
40.00 ® LPG
x ZUHATH A Refinery Gas
VF . B #AXRN A(LNG)
35.00 (BFG (Combustible Carbon, Reference)) | o EEEFRh R Natural Gas /
Ingideneous
A #HH A Town Gas
30.00 B A2 Mehane
® T3 Ethane
X 7O /\> Propane
25.00 X —E&{b Rk E 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. RELRI>HIE—DSOMMBEORIRE - RFEHHERODEEICDOWNT

1. REERT>OFIE—EHRME

1-1. BEER T > HILE—-EZDEBK

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

UZRICRITERE - EHORABTHICHRBIEEZITOENBETHD. ZFER
BB L CER 25C (298.15K), 10° Pa D IE#EIRIBIRRE (SATP: Standard
Ambient Temperture and Pressure)| WMERA NS,

ZEART>AILE—DEALE kI-mol! THD. AH &ERiLSND,

ZREYEOZEERIBIREBEZRGETOEEERT O FILE—(CDVTER., EIIXXERE
RERSEEROIB/EZIBCPNFRYENTHED . AR TEHZBEZFEALTWS,

1-2. EEERTIOHILE—DENSDORBAEHS - B(BLM)RHE KU BE(RA)RRE
REAE L (T, EERB(CHDIMENTE(CRBERIE U TRIEER N IEEREE(CRD
FEBCHRESNDIRBRADETHD., o> TYWEDFED ImolHRAE(LE. TOYE
ERIEEROIZEER T > FILE —DEEHEDRBERISRIEZ TDECE LU,
CDBR. KEDBRBRERMDNKCEE)THDEUTEEULRENM(BA)RRE.
KER(RR)THDIEUVUTEEURERANAEBE(URM)ERAETHD., MEDZE(E 100°C
DIKNIKES E1R BB DEE(40.660 kJ/mol @100C)TH D
BN (C. T4/ —I)L(CHO) 1mol MEEBEE UTZBRIC(E 2mol d Z bR 3= (CO.)
& 3mol DAXIIKER(HODNERT D ENDS, SVMBEOREERT > YILE—&
DFEEHWNWTIY /) —)LDEEIREE(SATP) TODIEFN IR (B REE - B (RA)F
BREFIUTOESEDEEENS,
AHROFECLIDIZEEU M TOEERRICDOVWTEERML-1-2. Z28BH DL,

[RL1-1-1. REART>FIILE—ZRAWZIY /) —)L(CHO)DEHFEAEDEE]

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

%3 (0:) 31.998 0 (EAxx:1be)
Z#8{bik 3R (CO2) 44.010 -393.50

7K (B4R -H20) 18.015 -285.83

KESK (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" (KEKERK)

W(EM)FHRE (GCV) B8 29.68 MI/kg (=1367.49/46.068) &Y 23.42 MJ/| (d'=0.789)
BH(EA)FHRE (NCV) EJE8Y 27.04 MI/kg (=1245.54/46.068) ATEY 21.33 MJ/I

*27 BRERICENTE. RELERI>YILE— AH OMICERELERFIXIRILF— AG PRETI> OE—- S
A IRFENTNDH, REEOHE C(HRELERTI>FIILE— AH ZFERAID.
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2.

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

REEBEXREE MEICEENDIRFRDEESEEXRTHD.

REFHE BB IUZIMEOBBEATD 1BUECEFNDIRFLEUZENTER
BRURBRORAETRUCMBEVTERIN., RESEXEEELRBETCRHRUEBD
[CEF UV, REVEHEAHORL(E., HEZWE 1kg (X 1, Im’QSATP) ZZ&REES
BRBRICHRESNDIEREL TOER _BIELRRTDRREZRIBEDTHD. gC/MJ
TN,

T, REFEBEHCEVWTEEREDOXD TRV, BEA)RUVE (KAL) iR RS
HEENEEIDICELITTEFENMNRETH D EARNIC, TH /) —I)L(CHO) ([CHWNTIE.
REREBEE 0.521 THINKFBHEFHEITROESD 2BD(CEEE=ND.

BE. BRICBWTHEHAINTULIRAE (IR (BA)REAE TH DEBEAITREE
EEAERIRIF—THEERRER|ICLIDIRILF—RBICIBESINTWVDRED. K
FHEH RS HZIBECHSBOMNMERAETNTWLD. LML, IPCC [CBVWTITEEY
DE(RM)RASER VR BHFLFRBR(BE(RAL))CHR—ESNTVIRERLRIBEENHD
B3O BICRREHGRHOBIEDOH N RENTVWIHBS(ICIEFISEENVETH S,

[FH#1-2-1. T/ —)L(CHO) DR R BRI B (BAL) - BE(IRAL) DER]

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

I5./-=)L FE#E (MI/kg or MI/I) REHE L RER (gC/MI)

w(Bh) B8 29.68 Mi/kg GCV 1757 N

B (1 f1) B8 27.04 Ml/kg NCV 19.29 L i

B (1EA7) - (A 21.33 MI/I NCV 19.29 > BUBAL) REHFHHAER CEF-N

2-2. “BAbIRRFFILEDETE

“RMEIRRBFHE (G, MBOHB(RE)ELRERRERVRRFHERZAN. T
FILF—HBEZRBALULTUTOESEDEES=ND.

HEERE, BCEZMEBEDEE(CRRSBEREZRLULCEDLEALZETHD. Y
BCDWTEWINDHAETERUBRMNESND. UL L. EALEHMEDOZE(L
REHFHEBZEEITDCLE™WTHD. ARPCCEHRERBOAHMEZEATTES
(CDOWTEEZITS L ERDEH. REBERHMEPREZITOIRILFHESZRD
FERTINCHE T D _BIERRFHEZEEI S ELELELTWND,

[H1-2-1. BERRE - KERFHFEHRZRAWC TR R=HFFHEDEE]

EC = X*GCV
CDE = EC * CEF * 3.664
CDE “EbRF|HELE (kg)
EC TRILVE—HBRGEN)) (M)
X MEBDHEE(REE)E (kg, |, M @SATP)
GCV ZHEFIE (R (FAL)) (MI/kg or MI/I or MJ/m’@SATP)
CEF (BREERBE (WIS U )REFFLAE (gC/MI)

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

meE / EimfE w(Ea)RAS 3 5% 3= HE LH R 2 B(RA)FERE A R SR HBF 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
s> 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-J5> 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  18.39
n-AF4H> 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
JoELr> 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
I59/-0 29.68 23.42 55.89 17.57 27.04 21.33 50.91  19.29
(2=1E)

x = 141.79 11.68 0.00 121.62 10.02 0.00
RE(FER)  32.76 30.52 32.76 30.52
—B{bRRR 10.10 11.57  42.44 10.10 11.57  42.44
Wbk 16.50 22.98 0.00 15.30 21.32 0.00
W A 9.26 0.00 9.26 0.00

FI) BVEDOEEERTI > YILE-RUDFENSEE, BEBRECDONTIE #MHml. 1-2. HSE,

RO DOZER (SR IE B IREE (SATP; 25°C(298.15K) 10°Pa) ([CHB W T ZMBE N %Y T BIREE (RK-
KRV ZEBSRWC EE'ERT,

[HM#1-1-1. S (SA)RRE-RRFLFREER [EE2] MWE (KR X6-2-1-2)]

Correlatlons of GCV vs CEF(Gross) for pure mater|a|s

RERHEHAEB (& (FAL)) CEF by GCV gC/MJ
45.00

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

B —#kiksk co

—#RE ©

35.00

30.00 ik 3 Carbon

25.00

I —_—
P&/—ju ﬁljd:ha}nla IE

AR Methane\A

0.00 10.00 20.00 30.00 40.00 50.00 60.00
BEMBBRE GCV MJI/ke
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w2 MECHEUERRAE REFLERBORTIELME-IPCCHA RSA LD
L& -REEFEICDNT

1. LR -IRFADBEBARNE RS L HERAER

1-1. 95%EFXEZ A& -HRAEDE X 5
NEDRM NSRBI Mt BRANFIE 1, EEFE 0 THMLTHO. HDOHFZA
BODMANERERETEMNSNIT ERDOMERBEIHEICENT, HEEBDFEE
By D 95%IEEXED LR FRABIGEHREEE 0 * n°° & tDMOBRFAME toos 2

WCTREDESDEETED.
95%{SFa[X ] LR E + toos* § * n s
5% EEX T IR H - toe*0o *n 03

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

W% S%EFEXMB LR - FIRROBKE. RN SEESNLZELE p £LBENSE
TEHEROARIDOFEEE p NEDBIBEOHEZEEL TSI ELICHEHET S,

MOT. ABICEVWTEEURHEQEERRE RERFHEFEEE 1 ERREE.
SHRINETHHAE RRIFLFEROBEAFCIMEERBE - REVFFHFED 95%EEX
BAICHDINEN. RICKENCHDIBEICEDEENANTVNINRERILE 1R
BCEICKD., HITEEDHEETHLEREERAE RRIFDFHRUSEBINETEER
2 REFHFEROZE N BEMZIRIETDCENTE S,

1-2. 5% EEXBZBAWZEE - REICHBITIEBESR

UL -REE(CHB VT, FICRE - REACDODVWTHRITOERERAERVRRIFHF
BEFERBEU)REAERUMICT IRRHHREFHRTEIEELTDIERE - EFHNER
SDTHBD., HLBEE - FHOEECEDMEZzEB UM E TN, HDUIEETHE
THONFRITREMBR(CEYRBEEZIT O L TR RIITDIZENVETHD.

1-3. e AREEICH VTR E RTMBENRD SNICIBZEDIER R

YL - AREE(CH VT, IRITOBRERASER UK FRBEL AL IPCC 2006FETH
ARSAMEDENFICICEEUCEERMASE REFEFHRELD EREDME (SHE VR
BE(EIRWES., HBRDOBERAZT RN > CERITREBEFLREEMBDIVVTN
MRIEEMANEETROVIEREENRENTVIICBETRVWCEISTFENDETH D,

BU. PRLSEBHIEICEE UREERASE -REBEHEFEHN . RITORERBE K
FHEHRENE IPCC 20065 METH A RS ABEDOWA (X U TBAAIX (F@/MIDE
—HBEICKEREEH LU TVDBEICE. AISHDIEHRIBANRVRD (FHZIT(CE
FEULLERERAE REVFHFHEDNZETRVIRENEVEDEEZ SN D,

2. (B FRRERU M IR FRHEL A
2-1. (BA)RRENRUMCRRZFFHAR ERITREBOLER - 1REE

ABCHNWTEE URHEGHR(GA)RRAERUVMIE T DREFHFERCDONVTIE,
TNTNBRITOFRERNE TERAENUVRRFLBBLEHIGTDIEDTHD. <N
SHITIREMECDNTD ISBEBRXMEFESNEVWZSD., RITEEBENFICLEEME
D I5%EFRXED LR FIROFEBEANCHDINENZLLE -RIET D,

BEARN(C, BITREENMFLLOE(EM)RRAERUMIGT DRRIFHFZERD 95%1=
HXBEACHDHBEICE MBQFEFLRBRICLNTE 1D WITNDEEEFEFZH
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THITEENENEDEERISND.
[H#2-2-1. ¥ (BA)RRERUMICKRFFHFR EBITREEOLLER - RIEDEEH ]

T EEX R (2) 1 e BUYTIZHEME (SHEXMARH)

OS%EEEMLER . [R5
I
FEREEE ¢ (1) M RIP
(LRIE14E) : o IUTIEEME (SHXERHR)
1 \I/
os%EMXMTR T [X R4t

(1) RITREENHCRETEMED ISUERXEA: WITNDEGEEZETHDOUREMLEKX
(2) BITREMEHIFHLREEMD ISNEERBZHANTNDHE: WINHLDENZHTRVAREES

3. B(EAI) RAERU ML R FREHEFH FEH

3-1. BE(IRML)RAER UM ISR RPFHFRENEIPCC 200628ETH 1 RS 1 2 MEDLLE - #&REE

ABCBEWTEE ULFHERE(RMA)EAERUOMIE T DRRFFEFRECDOVNTIE.
TNEN IPCC 2006FERETHA RSA>DIEICHIETDEDTHD. IPCC 20065
WETHA RSAICHBNTE, EBERIFRILF—ROKREBDICDOVNT I5%EFHEXEH
RENTWDESH. IPCC 2006FMETHA RSAMEEFIEICEELUZEANATLD 95
%IEFEXBD LR - FTROBEBHEANICHDINEN. SNEEXBOEENHDINENEL
B-1RIET D,

EANIC, MEBOBENEND I5%EEXBAICHDIBERE 95%EFEX B DKED
PDHEELU TVWDIBEICIE. MBERAFERRICENTE D WITNDEBIFEFE
LTHDIUBRENEVEDEEZBND.

[H#2-3-1. BE(RAL)FERE MU IR HFHAEN S IPCC20065F 5T G/LIED L - R ]

..... (4) m, IPCC2006G/LfE
+ RU IPCCX RS

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

S (2) W IPCCA006G/LfE T IPCCIXF
OSUEMEM LR oo e NN
R . L
FREEE ¢ oo ST SO
(RETEE) ! .

o (1) IPCC2006G/LfE KT IPCCX[H
95% 1S3 X fE TR

(1) IPCC2006G/LIE EFTEREFEMBHAE VD S5%EBEXBA: WITNDEBFEFEHTHDOEEEX
— IPCCXR] XM, i EEXRE XEMW

(2) IPCC2006G/LIE EFrTeREFEMBDR AN BSWEBEXBA: WTNDEHEHETHDOEEESD D
— IPCCXM XM, HETMEXE XBE49 X(& IPCCXE XE4, FTETEEXE XEA

B) WITNDEE SUEFEXEBHN THIMERXBODEESR: LWINHDMENZETRUVAIEEMES D
— IPCCXR XRI%h, iEEMEXE XEN, XEEES

(4) WITNDES SUEBEXRBNATHDEBEXBOEERL: LWINHDENZHETRUVATEEMEX
— IPCCIXf X%, siEEMEXE XE, XEEERL
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fiiw3. ARDODME e - RRBEAEREDES - HERICOWNT

1. AkD5 ¥ (IIS-M1002)
1-1. BATEZECBITDIaRDODE

HAT#AZ#(JIS) M-1002 (1978) [CESHSNIEARDDFAICH N TIE. ARDEK
BINEE(CIDIRBE. NOHEKCED AN, HEMHOBRICLDARZ 4D
AXX% (A, B-C,D-E, F)& 9FBDOMIX 53 (A1~F2)ICHFELTL\D,

FOKBINEECIDEAEL (FTARNSETOKD ERDZBRWNZEBDD 1kg HFE
£ I2IHEM)THD. HXRAENR(BA)RBAENE(RA)ERAEN FERHEENT
WRWHIBERIEARBATH D,

AL & (E. AROKRDERD O EEERRD ZERD THRUZLEETSHD., TED
WICEKDRESNCEERRD - EREONSBEESIND.

MAEEE (E. ARZBEAUZERSEHE - RELU CTHRRICERZIDIHETHD. £E0
THREARBKRE U TOBEEZHM T DIZHICERETND,

[FR#3-1-1. JIS-M1002 (CH T D AERDDFAGF)]
RAMEWESKERE) BB sk

HIER A A --- 4.000 £ FEHLHE
Bax B,C B 35.16 MJ/kgBl £ 1.5k o AL
C 33.91~35.16 -- b
mESK D,E D 32.65~33.91 -- S5
E  30.56~32.65 -- FEREHE
B RF F 30.56 MJ/kg=Kiii -- SE#GHE

1-2. RERRE - KRFLFRBCETD2HRODE
BRERME KRFLFBBRCENWTE, ELARDDEDOSSMOREEE L IR
NRIZDEIBR CABK (B -HK)CDOVWTEDEDER S ZHEELTND,
— 7. BEXR - BESKRAELCDODVWTRERERAEZDMCAVNDICLFEHCSREREERE
BROTCULERSEH. AR ERDMACKID I—-TXRBEMK - VOARRREK - 8 A —fZiX -
EE—MRRICOBMLULZLETRAE REFHEFEHRZEH TN D,

2. Ak DAIEE
2-1. AROBIERLE

AROATEREE U TE. BRIEZAEIS) M-8810 (1994) (CHWTIER. HZik.
oK, \KEIN, RO SEENEDHSN TS,

BKREF. AROBERRD -BRD KD - -2KD(HEBEKD - BEKD) ST UK
BB(CHBL. NEREK-BR)ITRIENRN—-X)IIbNZEEZKITar; as received|i2 &
EFREN. BEEIICBWTEZRHRINDIAERETH .

Boik & (. JIS-MB8B12(KEZHM DA AE) (CHWEZBRESE TERNSHBKDZ
BROZIRRETH D, BIERFED ERD - KD -BEKDZE&st UTZRECHE L. TREZ
(RN=X)ITRg(RN—XR) I8k (B/K-BIK)Ilad; as dried, air dried, air dryl/X & &M
meEn., IEDMCBVWTHERENIAEREETH D,

mKE(F RN SVBKDZAE -SFTETHRVLWZIRRETSH D, BEXRED -BERED -
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IR ZESTUTRIRERE(ICHEE U, THBAKR=X]Id: dryl EFFFREN. TR=DRCHWNTEE
BAEnN3AEEETH D,

HOKEINE (X, ZERMSEBEKD  IRDZRAE -STETHRVLWTIKETH D . BIERED
ERDESETULIKREBICHEE L. MEKEIRAN— X #HKERRY) X — X Tdaf; dry
and ash freel EIFRENDIHZEN DD,

FEER & (X, LIRS BEKD - IMEBE D ZRAE STETHRVLWTIKETH D . BIERED
FBEEDEMMBEZEXTRRWV)ZEET UIRERICHEZ U, [dmmf; dry mineral matter
free] EEIRENDHZENH D,

BICINA ARIAPOREEDEFTIE 10525CTERBKDNRBLKRDIETERBESI MG
gz(bd: bone dry)]4RRE. KEASTM(D-388, 1998)T (IR SIMIE D ZFRW B
JKHE R IR BE (mmmf; moist mineral matter free)l IR EHNBELSNTUL S,

2-2. AIEREL RS
AROICFEEED DS BERIRD LB ERRD CERDD—ETHD. &> TIRD - KD
ZEZBALATREETHTETIERRS NS LBDTH, BREBENRE/NSIAFE
RELLD, FICE(RM)EREBIKDICLDIBROZEZARESRITDIEH, BKE
BEBKBEDEREOEZRQIR(BA)RAEB(CLEABHBNCKELLD.
—7. R KD FIRFECURDEEFTRVWDOTRAEFHFR S LEOEETERFLT
»Bd.

[#3-2-1. AROATERE ECFHEMN S RIEREBEDIRE]

BERSZD C | ERED v| R %A RS (RKD) W
(ATt B | MBS M QxS . K
i 5~15% 5~10% 5~15%
% dmmf g ~50% (18%)

KN daf

K d

=

gzik (5%2) ad

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

oo Ve

MR ar ((REFRREOEEIREE)

BE) MEIIER T DEERERCDOVWTCEFARIEREIS)DZUBEEHZSR, HIBE(FHR
BETHDIN. BEKDCONWTEEZEFENMACHERMRF I D LITER.

2-3. RERAE - REVHFRRCH ITD2ROATERLE
BRERME REFLHFRICBEVNTE. HABSMAPEEIRILF—HRETCHITD
AROFHRENERZEZELLOTVNDRCENS., BRZAEREE U TR (EAMA)RA=
RUCNICHRIET DRR|FFRFHZEEL TLD,
WEEXRIL I BI/BE Gross and As Received; GAR hVEIER#(#ETH D,
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i BIFHR - BFHRAICH T IREFHFBREEDREHICDONT

1. BFAR-BIFHAOREBELEEORE (KMH4-1-1. BR)
1-1. AR

BFEAXEEG. BMTOCROSERFICEITIRMBRETHEITDIAHRATHD. &
FICIRASNZ - ARVEGA BRI EDEEE (C K D EKILAZE T T SR (ICEILUR
ENBHATH D

BFCHSNTE, FIEENS D — IR EFREEINMIRA TN, PR, SVOARRR K
CRBREEZEZINMVAFTNTRENDIN. FRICSWVWTIFIEESN SO -0 XH¥K
DIREAR FR EIFEREBDN S DWIA AR R B3R D — B R =R AV BEf& # B DRR (L % & $5 8K (C
EBrxULTWBZTEAMSENTND,

BIFAX(E. HZETCEVWTRRE R OERED N —BIERRDP ZB(EIRR LD
EEREEERCHRIDIERELEBICFRIBNSENENLZEDTHD. TDHD (FE
RN HI50%. —EELiRER - “EIERFENENENHN20~25%Z2 5D D,

BFEAXEERBFAINOIRILF—RE U TRRABRNCRRASNSM. REMADKAD
FEEMCXSNEBRMBMEUTER=NTWL S,

BFCRASNEI-DJARUCVGARRRRICHK T DRZRO—E(E, #HEKP(C 3
~5%F# UTTIRETRMBIE(CEXSN., TOXREBDBFEFCHSVWTEHFHRICEHERS
ns.

1-2. EFHR

BIFARX & HRMTOTCXDSEEHRFICSIFTIRMBETREEITDHATHD., #t
HERCEFINDIRFORRENERIALCKIDBFEESNDIRCERENDHATH D,

BFCHITDIRMIIEGE. BEUCHKCERVWAMRBEND)ZITSITEICLIDR
R-MEL. RED 5.0~3.0%0ik#H*k7Z 2.1~0.02% DM (CI D TIETHD.

BIF RSB BKPDORRDSREBOBER(CKD —BMER =R - “BEIRZR & U TR E
SNTERENDEDTH D, TOMD F—EELRERENI65%. —BIERR -ZEFENT
NZNK20%55TH D,

BIFHRAEEFAREAREKAAAOIRILF—IRE U TRABRBIICHRASIN M. &
RFTA DK A FEBFRICESNEEAMRB E U THERAE=N TV S,

BIRFERRD. BFCSVWTIEFEAXRCEEAOIRILF-REEBRASNT ., HEPD
REEVIAFNEERORIGHADH TILEROBREMEF SN ANMEHTH D,

2. BFAHR-EBFAHRICHATIRFHHFBEBELDRRE 3BODOHESZE
2-1. BIF AR -SRI A RXDORBRVHRFEHETE LDiE=
BIFARGFARCHITDIRBEGHEE LowmRE. K70 soaIE
HRA(BFRHAREPFHR)CENT, RINMSINSDRIEHRICEFNTULD ZEIL
RI|EVCZDHIRATH D —BILRRICAHRKR T DL E T ETEHDOIEHEUTIRSARE
M I1EVWSERTH D,
YUEZEBEANDJTUDE X F5 TRV, BMRFBE - AIRRBE TRILFT—HE=RDED
38D DRBHEHFRBOBE S ENKIID,
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2-2. #IRFRIE

WRREEE BIEHRICRINSEENTVWD _BILikRZ RO ETD )& RIEE
BEOHEEUTERDS., EVWDSEBEX AL >IEREEFRBOEESETH D,

MRRETE. BIRERIES AN KRN SERBEB CHETINRE(CFEHETN
TBE. BEHRCRINSEFENTVIDZSD CEED_BIELRRNBIBEED
B E LU TIROND & ERRD,

WRREDHREULTIE, BIEHRDRRD EHESZIHPINEHHECEENTE
21zh. BEHFHEEUTIIFRCEHMARTSHD EVWDANETSND.

U EN S, BESEZEHIFESZEOBEEEB R (UNFCCC-GHGs Inventory)t> IPCC
DEBEESENARSADREFETHRRREZAIRELTVWD ™,

WRREDORREUTIE, LEDHITEIBERBEERERRERENE S (FHEL (CH
SUBRVWERINSEENTVDI _BILRRIREEFETS LU T LENEEN R
HHETHIBRMESHN—OHRBT 5Dt L 2N EANBITS5ND, HEICHEIFTD
TR ETHEENR D TEZTNEERBEEDOHHHIRE U TSt EEnNTUE S,

2-3. Al Rk ZRE

ARRBREE . BIEHARCRVIMSEFNTVWD _BEIERFECDOVWTIEZTDIEAE
BEOHE & UTEIRW., AIRD (—BERZR - XEBRIEKR)COWTOHREERE
D ET D, EVWDSEX AN >DIEBEEARAETH D,

AMRRETE,. BIXERES AN HEMEENSBRBEE (CESTINAEEICFERS
NeEBae. SIEAXICRONSEENTVDI DD _BILRER FEHMSTOBEH &SN,
BlAENAPDOERD CERT IHHEERFEEOHL & L TROHN S,

AMRFREDHRELUTIE, BERBEELQEEREAZFIBIEHADRETRILF—
THEZEBEDDOHEETSHAEEEIN., HKMSHREVHEREECESNEEN(CHE
HUREZEBIERRD ICOVWTIEHRESNEEEINDRICH D,

AMRFREORPRELUTIE, BIEHRPO_BIERREZXDEEL CHETSERE
TEIMNEBEND DI, MRFBECHUEARNTEECOERMEABTEEN S RDEEN
BH(CRDANETEND,

Flz. ZEIERFRDOBIBFATH D —BIERRICDOWVWTI(E. HMIHREVEBEREN
ZOERMBRDBICIRILF—DFEBZEBTVRICEMDOSITEENC_B{LKXERE
AR UIBRWTED., IREUTZDOERENEBERBEEREERREABOHEET S &L TE
rtEnzmtEEcEs.

2-4. TRILF—HEBE=RDE

TITRILVF—HEEZDEE L BIEHRICRINSEEND LR R T DREIBRA
THD—BtRkFESH. BIEHRDENEUTHRRASNEIRILF-RICEEN
PikFkER. YRAFEAEOIXRILFT—EEELERERAFOIRILF—HEETED L
TZNEZNHEBEEUEBDERRKRT. EWDSEX AL >IEEESETH D,

THRILF—HEEEDETE. FIXERIELSANBKBEHENSERBEE (CEHRTIN
RECHAINLEES. HEXBIEHNANERTDIBROENTHDI ITRILF—FEO—2

*28 EARIC, EH-BICETDHHCDLTE, UNFCCC-IPCCTIFRE - RABEE CETOHHF SN LENTVI AN
HADMBKCREBLHIEETEMUANDSHIEER T ZEN -BCDVWTITHEEOHE E R TIENE 2 £FE 4 IA(CHE
SNTHH, ABERKRCHENGHETSSCOVWTOEEDEARNREIANEROTNDETSTH D,
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A -WAREMKRRR E)PDRFEN, BRHSHLERBEEOIZRBENRZSHIET
FILF—HEBEOLLTESSNEZNENA D ZHHLIZED L L THRNONS.
TITRIVF—HBERDEDHREUTE., AIRRREOHRICIMR TRIBFATH D —
BAERZD(CDOVWTEIRILF—HEECKR U TCREERE YHERBCHET SN
FRSNTSFEENDB EVWSENETFSND.
IRILF—HBERDEORRELUTE, AIRKRFEIDEICEE (CHERRE AR
EEFZL<ROHMTOCABRZEEDMRICEHDIHENH D LHBEENED THE
HCRDRY, RRORRESH EHFHEFENKIEBECTEM T DRIIENEITESND,

3. BIFARBIFHARAREICHTIRRHHFBBOEESELEETODEFKNER
3-1. BIFHADR R FE

BIFARICEAT IRRFLEFHREOUTIE, RLDIIRILF—HEEHDE]ZEH
UBEERESIRILT R LOIXRILF—FHRENSKRFFEFRETEL TS,

BFEAXCDODNTIE. BIFICHASNEI—IOIARUKAREREMNKRMNS SR HANE
K9 DH. LMTFTOFIETEFOIRILF— RERNZNSKRFFLEFEEREEET D,

1) BIFHADMRDHER -MHEENSH(BA)VRAEEETL. BSFHXDERBRE
TRILVF—EEETET D,

2) BFADI—OZ-WOAREMKRDIEALERMNS, 1) TOBFHADEMERE
TRILVF—EDERICEENICELEI-—IX-WIARERMNKDODEE KT T S,

3) 2) TOEFHRADERKCEENCELLEI-IJX-WARARMNKFPICEFEFNDIK
REEETFLU. INEZEEFHRADOEREBREIRILF—ETHRUTEFHADRK
SRR EETE T D,

WEIXRILF—MEACBNTIE. ZEHAEBHLIEDOES. LEEESFHADREETRIL
F-—EOEKICEENICELLEI-IX-RAARBKROIRILF— RREEFEFTD
HE - HEHED SR EIN. ZNUADIBAD FLETHIF TOBE U TEtEan 3,
DEDBFHRCEFNDI_BIERREREIRILF—2N 0THITHETEIFT
DHE -HIHERREN, BB TH D —BILRFRFHEEIT D2 I—IX -WIARERRN
HEETRILF—ETEIINTEFEREMTOHEE - HIEEULTEEEIND,

3-2. RPN A Dk = HEH R

HIFARICEATIRBHEHARE LU TR, MERLDAIBRRREIZERUCETEER
BuTund,

BRI HRICDVWTE. KREEFHREARIIRILF—HEEEDEIZHNBIRET
B3N BIFICEVWTEBEFEERDEBEEOIRILF—BRORANFIELRVNC &, %)
SR - BEPDRBDICOVWTCIRILF — RENZZHEIT DI ENIFE(CHET
HDTENS, IXRINF— RENZCEDLLIIRILF—HBEELDEIOBERAN TS
RWeS, EDEBITRRNSIAIRKRZFEIZHANTND,

BARNIC(E. ERIFH DD HER - YHEENS ZEBERRZBRWVERD ICDWVWTHR(E
M)RAELEBEMNELURRSEEZETEL. SR RSBEEZHR(BL)RAETHK
UCTRFRIFHGREEETET D,

BEIRILF—HMECHBNTIE., ZEFEBHIEDESH. BIFSROEFERBREETRIL
F-2 RREZEFLU. BFANDOI -0 X -WIARRERKRDIEA LR NS HRERIFH X
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DEMBREEIRILF—2 - REEOEKCEENICELLZI-IX-WARRRBKOSE
ZENTNHEL. BFTCOIXRILF—HE REHFHENSERKRLTND,

3-3. -V RFARX - BMFAH ADRRHLEFRE (2F)
OA—DRFHRX-BHFAHRACEH T DIRRFEFREBELU TR, ERELDBRRE]Z
ERUESBEEZARNTNS,
WRREZERTIEAR., TLDESDBIFAX -BFARXEELBZD INSDEIE
HATE—BRIERER - ZBACIR R DA DR B (LR < DD RIRFRIED
IRIF—HBERDEZER L CEBDOEMB TOBEMBRTSHEZITOIRRICZUL
Wz TH D,
- A—DAFBRA-BHEFAHRE. BFAR-EFHAREERDERTMBENDOTET
FILF—FRAZENE URVWGRTOCANSDEIEHRTHD L&

- A—DAFHBRA-BEFAHARICEFTN D —BLKRER - —BIELRFEFEEARTE 6%.
FHLUT 1~2%THODEMBWCOHINTHDI L

- BBFT A A DB EZTDREBBONEHBRETEFREENTND L

[RH4-3-1. RETEECLDBFHR -EIF N AR RH LRI DR E (T RMNMREME)]

| REEMI/m’@SATP, Mi/kg) || IREHFERER (gC/MI@SATP) |
K 1& g B8 DN ARRERE I -HBERDE
B (S4) B(&A7) #(S41) BE(RA) #(E) EURAD) #(E4) BURAT) #(S47) 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 )

[K#4-1-1. SFHA R -EFHRICEIT DI IRILFT U]
(BfI P). BEIRILF—HMETICED2010FEEREME)
[ A [/ ]
.--l #2550 $k#RN 2| -

\ \
BIFRSA1-I2 890.2 : :
_________ ',i" N 448.7
(B8hE - ARAEMP | FREE - =1 B A
perEsn | \ (GAH) 260.5
A \ U (Fim) 188.2
WARERMER — 3284 \
A # %
LRRYP - \ 728 IFD A
SR At A ERES ——>—+ BRI A (Fhd) 42.6
187.3 ------ = . \
[ #6580 BAHE/ i | - ' j (i) 30.2
\‘ "
(BRIFIRSRBER) -~ > -~ ’ »
/> (38 ) -eeeeeee- > (#AH1.115¢t)

}

QY 9 9 ¥ ¥ ¥ 4

X 1. B4R (IAEE(2010) MBE TRILF —HEt DR SEXMS. #im3. 28
X2, # L SHHEFREIRILF—HREHCHITDIDEES
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#Hiim5. BHDOHEBERRERBRV—RRBBLARB(REBRK{RUREIH)ICOWNT

1. BENDHBERRERSE
1-1. BHDOHERFRERE

B 1kWh ZHE I 3RICHEEITDIRE(E. EHR(CRL 3.60 M) THD.

HEERE BREOBEAMATHD>21—IL J) BATDY MW)-BHUEERSNDZ LI
HEILWTWB,

13J= 1W/s, .. 1kWh = 1000 * 1 (W/s) * 3600(s/h) = 3.60 MJ

EoT, BHOHEBERRERECHIIRERREQL, B(BL)RME B(EM)FRE

B#ELE 3.60 MI/kWh TH D,

2. BEND—RIRBEFARE

2-1. BAD—RBBKAREOM
BENCBVWTHEANESN 1kWh(= 3.60 MJ) ZHI5T D72 (CIF.

AR T R B

BRPOCEBINEBER XEERBERXQEZMOILHICENULOIRILF-—ZRATD

CENBETHD.

HEPBATRAUVRIINERSIBVWIRILF-—SZZEREUCENORREZ—IX
MBRAREBI LML, EOBRKRZERBURETDINCEID EBIR(—RIBE ) IHARE ]

EIREIR(—RIRB)IRARE|CHASIND.
[H#5-2-1. BN (CRI T DRAEBOMIEE(CDNT]

(FEBIEK 58.54%)

3.60 MI/KWh(E % :
BH IWhDFEET BIAM4 -2 H EITIINTE
-— 8.68 MJ/kWh
g2 N FRBWTBNIKWhERES 3720 CBERTNE -8

(RBif) 1 kWh (REBEXDH. FAER - ZERBEKEIEZZN)

(EBIEK 58.54%)

i v A 1

T

[THRILE—FATCLEL LS (X EREIALKS5.1%) |

ERBABE |

9.48 MI/kWh

REWNIKWhZRXZERBI D LHICHERINNT -8
(REBEX -FTNBEX - XERBBREZETERD)

) BRBEMNR-BREQRE(G 2008~ 12FYDFEIIfE
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2-2. BHO—RIBI/RARE(RBRNURER)DEECEA
FEBIHHARE (L, BRENLDREBERROAZERULC—XBERARETHD. HE
BIDOABETEREBICIKDBNZHIET DHAEPMASHDERTREFMNIER IXEA
BEENIEXDENTEDERI DIRENIVBECANSNDS.
RBEmMKAREQL, BENLEBHRROEEBENNER XEEBEXIEZETER
Ue—RIRBRETH D, —HHNICENEHENSEXEEBRAZER L TENOMIEZ
RIFdHBECAVLSNSD,

2-3. BAD—RIBRBEIRAREDOETERR

UZREBEROREFRNBER - XEREBERICDOVTE. ENFRERFCEII—HK
BREFFXFEOTHNNDEBEINRC(EEB)IABRR XEEBERXZAHVWTEEY D,

SRBEBHHREMACLIDIERRCEDTEENLRTORBREAREE 8.81
MI/kWh, ZEBiRIE ARE(E 9.68 MI/kWh TH D,

SRBET[CHNTIE. 2008~ 2012FFE “DEBNRHERT CLDEERDFHECE
DETLEDOEBSOMERBRREMNMUORERIEABREZEEL.

FT 2008~ 2012FEDEKRRDFEREIN SRERE - FEREQREOEEMLEER
NSt TED D, HEBRIITOEREHZHAVWTERBH N URBIHHARE(CDU)
TD 5% EFEXMED LIRIE- FRREZEE L,

HZERICKD, BITOREIR - ZBIRIRABREOVWINICOVWTEHMLICEELE
HIED S%EBRXBD LRIEZNINDZENS. FHRICEEULLZHIECRN. (S
f)FERE B(RM)RRELS RERKAREZ 8.68 MI/KkWh, REBImEAREZ
9.48 MJ/kWh [CEH I D ENEHTH D,

[RH#5-2-3. B —RIRBEZARE - REIH—RIRERAREBEOEERR]

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

N D FBIEK 0.413 0.418 0.416 0.414 0.413 0.415 0.002  0.417/0.412
REIH(— KRB )R ARE  8.711 8.621 8.659 8.705 8.719 8.683 0.042  8.735/8.631
IR - X ERCBIE 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 2005FEDOFRERREUETRCESNTIE. BEEFETHD 2004FEHFEDORBEBEZAVTEEMTODNTNDH,
SRUBETCBVWTIRAAREXDFEREZEEL SEFHOTHIEZRNDZEET D,
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BBEEHRERIRILT—T HBEIXRILF—#HE], (BEER)
BRBEEEAERIRILT—IT 20055F ZEFRHMEXK], (2007)
RIBT M EKIRIBER (H ) TEMERFR|HFHERBTIRES ], (1992)
RIBAMKRIBEREENRARBILEEE R ERTS DEENRARBILEEE(CEHAT
DIREHFER], (2006), TRILF— TEITOCLIADRSHRES  TRILF— (BB OBELE)
7 EF iR

e MREaIxRILF—HMETDfESR 2010FEM], (2011), ()R FEZEMITAT HP
BARZRRHKE EBiIRNE ERER], (RFEER), ME/CFEE, 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 R EStEE % |(1978),
[JIS-M 8810 GRFENRUVI—U X% -H> T U > T - - iRl FAZRIEARN ] (1994),
[JIS-M 8811 ARAR U O — IR -H> T U > RURMFRESE1(2000),
[JIS-M 8812 ARFAR U O — U R4E -TESH 55%1(2006),
[JIS-M 8813 ARIER U I — U REE -TRSM5E1(2006),
[JIS-M 8814 ARIER VU O—UREE R THBFHC LD RBEAESE(2003),
[JIS-M 8819 ARFENRUI—TURIE -HEBEEDMEEBEICKD TR AIEI(1997),
[JIS-M 8820 ARER U I —UREE -Ov hOR/KSHRIE %] (2000),
[JIS-K 2249 EMR UG HESR -EEORSDH (15 HENE)I(2011),
[JIS-K 2272 MR UAEBE S -IRD KRUBREEIR 735 ER 574 1(1998),
[JIS-K 2275 EmMARUAEBR M -/KDERAE]1(1996),
[JIS-K 2279 MR UAHE MR -RASHBRAS ER VT E(ICKDEESEI(2003),
[JIS-K 2301 MBI B ZAKRUVKRAD X -o#7 -3 BRAE1(2011),
[JIS-K 2541 MM U AR M -MEDHERSE (480 BRI E)]1(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 Coall (2007),

[ASTM-D 4931 Standard Test Method for Gross Moisture in Green
Petroleum Cokel] (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 TA—X RS U T (ICHIFDBROEMFALMI (2005), Tk TRILF—HK
&I1%, Vol 27. No.4

12. () BXRLDABER [DAFERE] (BREER), NTOM -1 SRDOLLE -BE- KD

AR (CH T DERE REFFHAHOMHA AL ROBE (. SHRELRFAER
UCCRELLEMATEREDTH D, BEEEXELEERIRI/ILF T RIFEAMIKRIES

DORFEDT . BRFEABCHBHBEVWCEAGEAARARUVRETREDRAMICES RHZEH L
F3EDTHZ. (IERRE)

(R - ARHES)
(%) B A £k E S
BERBFEER
amER
KAPDALES
() BARIKES S
() EBRMEZIXZZRTORESH
(Mt 1)
BARARZHRHE EIRXE
FH)BXRAH B
. BRBEEA - BRIRILF T REAMKRESOIESERAL. %iﬁ%ﬂﬂi’ﬁ%
iﬁ% ;;}J%ﬁXEFtﬂawﬁﬁﬁﬁ FeIRILF— TEITOLRAIBREDREE(ICH

WTIE, LEFRAFBEANDEHBHALOICERREHPEREZIBVNWEECATHD., B
TR ER FIFR3HEDTHD.
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