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ABSTRACT

Carbon Emissions Calculation of Gasoline and Diesel Fuel Based on
Life Cycle Assessment

ABSTRACT

In recent years, climate change caused by global warming have become
increasingly prominent. Correspondingly, environmental regulations are increasingly
stringent. Improvement and development of carbon taxes and carbon labeling has been
the main trend of low-carbon economy. As one of the major source of greenhouse gas
emissions, carbon emissions of fuel combustion from road transport pose a severe
challenge to the automotive industry and refineries. Low carbon emissions of vehicle
and carbon responsibility system for refineries has became a trend. To adapt to
low-carbon development, it is a necessary requirement to do well of the calculation of
carbon emissions from fuel.

Firstly, on the basis of Life Cycle Assessment, the paper divides the full life cycle
of gasoline and diesel into five stages to calculate the carbon emissions from fuel,
including oil exploration, oil transportation, fuel production, fuel transportation and car
use. Taking into account of the characteristics of each stage, then establish the methods
and models of every stages to calculate carbon emissions. Secondly, focus on
researching the calculation methods and model of the producing stage. By analyzing the
characteristics of carbon emissions in this stage, the method of emissions calculation is
determined based on activity-based costing method. And then to calculate carbon
emissions from the refinery production stage of gasoline and diesel products with
different grades and different quality. With the analysis, the paper concluds that: in
refinery production stage, gasoline and diesel from different refinery has different
carbon emissions; for the same refinery, gasoline release more carbon emissions than
diesel; as for gasoline, carbon emissions from gasoline 95# is generally higher than
gasoline 92#; as for diesel, regular diesel produces more carbon emissions than the
diesel using in vehicles. Finally, based on life cycle analysis , the paper calculates the
carbon emissions of gasoline and diesel from selected refineries, and then make
comparation and analysis of various stages.

In summary, the results of the paper can be used to estimate gasoline and diesel
from different refinery processing routes as well as different grades of different quality
of gasoline and diesel products. In order to provide the basis data for energy saving of
oil products. And it also can be used for refineries to choose different processing routes
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ABSTRACT

by providing carbon emissions data, but also can prepare for the gasoline and diesel
products to determine carbon tax and carbon labels.

Key Words: Gasoline and Diesel Fuel; Life Cycle Assessment; Carbon Emissions;
Activity-Based Costing
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RS EA R . FEE I RIS R B MRS A R s i DA A
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Fig. 3.1 The LCA calculation boundary of gasoline and diesel
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G——H IS Kb B R, ke

-15-



FIT REMEE wEAEM ERRRREE S

3.2.2.1  JEHT R EL

JRM IR B EZ AR JEOR . AT B SR s 5
TEBIR. SR IT R B Bt 3= 2ok 5 1% 288 Tl g b A & shATL B st A A
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3.2.3 TTW R EeiHERU+ERE
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F——R4E A A BEMFE, L/100kn;
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3.2.4 4w AT ERE
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HA PRI B S SR AR BL Y WTT B B OB FF IS, DA 2 WTW B . AH
Rt AR
Gy = (FxQx pxGr)/100+ Gy, (3.100
Y, G RFEATEE 1 km B4 A i A IRA R AR, ¢/km;

-18 -



hERMAT (L) TIEMEFAILIT

F——REH A B#E, L/100km;

Q—— M AVE, MJ/L;

p —RRMEREE, o/m’;
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Fig. 3.2 The calculation logic of transport stage
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Fig. 3.3 The calculation logic of fuel stage
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< 3.1 WIT BRI PR R HiiEEE
Table 3.1 The required data type of each WTT stage

Jiv it Bch
JE TR WRELEFEELG] . SRR HOR S BRI Rl SRR BOR IR R 7
st EERIE. Rl T is e . Eim i RE R L . B ity sUREHY
PRl Iz Hn A el iz s AU R s i TR R HERRL T
WRBA ) IR e B R . )R A E REIR T AR R A R e
PR BRHE IR 1 5 K

(D) JEHIFRor B A H P
J7H TR B BB HE 75 25 RS 8t 11 JaL vl TSR A ] 7= v R R R 4
W Egit, 2014 FIREFEn T AN 5.198 12m, HAvk S win T& A 3.08
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HEN 471t SEr= RN 2.94 1AM, BRI RS, A 1 WIS T T RE R T
N 2.95t,

(2) sl B A

X T JEHE S BB B, 75 2 R 1 SR I A A 1 s A i kR
PR 3o AR 2 v [ 2 BRI 70 HR o e K S TR A5 38 LA i A Rl 9l )
e W e bea. 1 ERc W et I Sl e o 1 PR AP SN IR e i B e e W R D
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W 5B AT 7 KB IORT7E, IR ER AT ARV I SRR S5 s 3.3 Pl X
FARRZH T NOHN T, A L2 N BSE S T vkt 5 R Fs i S
HOM 7, AT gy 79T 2 Mgt g e 7. A RS 7 e HER
751 T-3% 3.4,

3 3.2 [RimAR S RERES

Table 3.2 The transport parameters of crude oil and oil products

L (T 2N FS it Y A2 RGeSz
EEA51 % FHIEHEE km EE451% SEYJIEEE km
T 50. 00% 11000 25. 00% 7000
Bk 45. 00% 950 50. 00% 900
EiE 80. 00% 500 0. 00% 160
Kig 10. 00% 250 15. 00% 1200
yIRE/N e 0. 00% 0 10. 00% 50

1) ptis g s LGN AT S 1000%2 47 %5 et 1 it iz % .

% 3.3 B NREIRR B R R
Table 3.3 Transport energy intensity and fuel type

RE R o

et T a0 BRRLMISE S St
kJ/ (t * km)
puRES 23 BAEH 100%
TR 240 S50 55%, HH 7 45%
I8 300 R 50%, HLJ7 50%
Kizg 148 BREH 100%
IR A 1362 S5 68%, VI 32%
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Table 3.4 Carbon emission factors of different transport modes

HEM R T N HEHLZE ek 1 i 1% WA E
€D AR (2D (CRIRSD  GRID CRRERID
CH. 3.73 4.34 4.18 349. 69 7.01 0.8
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0, 74100 79700 74000 56300 71700 78400
=S 74767 803801 74676 64083 72550 79005
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Table 3.5 Fuel consumption of gasoline car and property data of gasoline

RIRON  RE g/em3  REMEM/L  REEARME L EBHBAT oM

92 0.747 32.1 8. 14 70. 8
95 0.753 32.2 7.97 70. 8

By kYs: SCik (351 [36] [41]

e 25 2T
DICH B EHIEITZE (H IV HHO , 200
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Table 3.6 Fuel consumption of diesel car and property data of diesel
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(7)) A=A E: WC8 HEAE ( PX ) . & H,S SRR,
Bl TR B RS Ak T 5 R S I A
4.2.2 REHREINEREFFR

b B B AR SR A R T, VRE R AHEBOE AW ™5, X ZE IR S
JR B AR AE AN TR H B K
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SR bR, FRET 2013 4 12 A 18 H & A E B4R mbsE, FEM
RATZ HARSEE, WIEIE 2017 4R, JFT 2018 4F 1 ) 1 HEAE 4 [H 6 A 52
Jiti o 5 58 VYR B 2R IR B SR bR i LA, 1 o 2 R VR s o e 2 AR A n S
“ZU. . —sgn” A B4 b 50 ppm B& 9 10 ppm, 4GS HT 8 mo/L [4
N2 mg/L, MRS 28%F4%F] 24%. HTREEL . BRELS GESERERD, Iz
VRN 7 e AR 2 A b, T4 R VR AR AR RO S e [ DY bR
HEIK) 90#. 93#. 97#4r ALy 89#. 92#. 95#, JEHIIN T 98#7F IR M e bR
Ko [FINSE B 2SR, B0 TV R R e, R 4150 T E
FHAC i FEL IV AT Vvt o g o sk 1,

x 41 BHIV. B VABFEEZEER

Table 4.1 The main indicators of the fourth and fifth phase gasoline standards

1V H Vv
i & &, ppm >+50 >+10
KEE, % +1 >1
W E g, % 328 >+24
RS 90/93/97 89/92/95/98

SRR BTEREA LG, F0E 5800 5T 2 AR A LR IS . 2009 44 %
X5 T T VR ZEAS F 0 28 A S ) e s i PR AR e, 46 20 I8 B R B AT AS R A
. 2011 T iR S b v B 4 gl S AR o T R SR, 2013 4R K A I SE
it TV 2 S8 bn e, JFA0E 2015 AE4E 4 LRI 5 & 50 ppm HI4EHH S8 .
MAEFRE 6 HES, 55Tk Beds e it S hs et Faa s, EoR 22 S & )
10 ppm, T 2018 4E7E 4= E YO P sLit . T sEih, HArsLike 2015 4 5
H 8 H R AT IS 55 FLpi Be (s sty R B hriE, B s BB RN 350 ppmE+4,
R A2 4 T T P S R 3 S ) 3 B b R,

TR AL 2 AT IR, ARKR R IR0 S SR e AE A O
XTZE IR B AR S R . HRTE AR SRS RUE V BT R OE, )
FIT P 25 PR ZE AR Dy 9241 958 a2 V BT EARE VR 7 o 0TS A, R
A A SR R S . BRI, AR F B R SRR AE PP AR AT 924, 95HAM
DA K ST 4 FH S B 50t Gl A5 HC A i JA SRR
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* 4.2 BV, BVEhinEEEIER
Table 4.2 The main indicators of the fourth and fifth phase diesel standards

[ IV 22 FH S [V 242 S [ V3t S

W E, ppm +50 +10 >+350/50/10
RIAY ! +51 £51 +45
LT, wik *11 +11 -
HRE, ke/m’ 810-850 810-850 -

4.3 BITEFMBRAGTE R A

AT EEA PIESRIMAE SR P BU BRSO S5k 16 3 Bk A
7B BB O SR, RN REFE N EC VA PIMS SR BRI A, TEAE
gy V)T i BRI AE T RERE I TE SR, MR A AR REEIUA 1, BB b
BR) P B RRHE R . A A AEZL AN ] 4.1 BT

GERSES Ttk B
SERA *ik
R PIMS
BRI bt
( — SR EA Ak
wrmmnsr || i
Pl | EREEeE
_:::i> PR B

4.1 T =M Bt B R S E
Fig. 4.1 The LCA calculation boundary of gasoline and diesel
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4.3.1 FEREEFEITE
4311 HETE

H AT T 2 FBREHEAE P2 BRI e AETH B, K2 2R A R REIR e R S
PRSP RORTI S, WS T MRS I TR e S AR R, AR TR T A
7= S REFE AL . NEGE I RRIRTHFERE, RIWUAS ) SRS 7R S A e
FIT 5 REAE, 3 I Aff 7 A 7 AN [ it P 5 VR S IR B HE TS R, A SR 5| B R RA
THE IR RAT IR AR ) R 3 AT REAFE 240 B
(D ARk A IENE A

VEMVREASTE: ( Activity-based costing ) 238 i A/ M AT 1] 422 B A 23 ic 31 A %oF
R — R R AR E DT, R H R SR Ak Y Hod, Rk
C Activity ) 487 EIATEAE I R FE R IR R BAET . SRS MATTHH
TEAE, FENAERE AR FEAREN R, MAREEL 0" fFh
EXTR, W IR R, EMTERERIR” Mt AR, MBI AR
BEUR I FETE L oo O B0 7= o BIDRE IS Aok 5 S A o B, A R
it (AR LT AR — TR ML ) RV AR, MR BN A T A 5 5, ¥
AL A ) A S SR i Al 2

FIRAENE A R S R B A Wb AT, fEff e (R LAt B, — &
TR 53 BC 3 RS R A B B E Y s ol ik A b 20 Be 30 IR VR M i FE 23 B4R 72
B SN TR FEIE VR o B B B A= o LR ERELRE D RN 4.2 Fi1 4.3,

H AR 2 (1) 4l T 46 R AR ML AR v o B ARl AR VA5 FH 1 4] 2 2 3
AP B AR, ARV B AV ) JE Bt 7T DA 51 3 A AR P L A sz 7
VEMV AL 2 SR BAIAZ O AR, o 7= AR Bk oy “uiiaest” , R
VRNV AL T SRR S = AR AR B B Re kR, kT E ) B HE RO
HORAC R MET R e i =
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- N
o>, o
.;—ll\.h_ "a " " IEE:'
# e £ |8 %

) L | =h At
- e 3
e e
\ fElbiRA Cae0) HAER

4.2 el AL IRIEE
Fig. 4.2 The diagram of Activity-based costing theory

flatEl > BERAENE s iR Rl

TRk A 35

W

h

4.3 1R ASE N R P
Fig. 4.3 Using steps of Activity-based costing

(2) B EN AL BEAT 7™ il BEAE 20 FiC (10 38 Ik 23 A

W) B SRy /AR AR AR IR o S b A 7 I R TR AT A
B AR AT DAE N — MRk EEAT RS, R BRIR BB I e, A
BE M REEHAR T AT AU EON AL EAT e e, = RAR o Besh  E, &F
TR E AT E I AR R B REFE D EL R o IXESERARIL 1AL AR AE I
J 7 b BERE 2 FO AR P B Y RTAT PR I

Be) 7 A BRI M 3 BER AR AVE BEAT REFERZ S — M) T a5
SORZH, TR REAE GBI BIRE —Rhy bl RIS AL ZHE, RE
AL AT 20 B REAE 70 A 45 20 AN 5] B L 5 S 7 it BEAE 0
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gr BRI BRASE T SRS R A B BUREFE AT S k) A
R RANASCRZ SR, RN R o RS R A2 7 B BUBHE U A0 EE R il
(3) RV SATRAE ™ b REAE TSR AP X N

PENEA 7 R 2% A i RE AR L ) B e Ak, g AR R
HIESAF MV AE AR SR dnmlRs Bl & W TR 2808 L e 2R RS54 Dy i U 28
TV EERA . BRI 5 2 4.3 B,

® 4.3 BB x5y

Table 4.3 The divisions of activities in fuel stage

7 i REAETH AR
R 7R IR FEAL RlpINESR x|
AL R P e i ERTYIESR Ep
EHEAL SR PR
pIE=E:204 GHESS SRS
AL HL B R A 1 P % 0

REAREHE . MR) AEA P i RE TR I AR AR REE L KL HLL (bR SR
AE R e R -

REAE T ECANIN . DA N PENL i) 2B 2 BN BC AL, R REFERIE 70 T
BISINTAE . ASCRH AR RO 24 P R B A R AR s, B 5 E
FHCK A BEIH AR E S H 5 kg BRi

PENbr ECBh N AR, BIAIRN AP 3RE, DL AR B dh iR v i
2l A A 3 B REFE LR 77 i o

4.3.1.2 Y] RERIEST

W] @A A d B Aspen PIMS #44.

(1) PIMS #fEA4H

AL TARIR 2L PP 2B AR, AR R A B 2 o 0P, g
St T ENLEOR, N IEHE . R HE. P &8 R E S AR
PEAE I ARSI RE AR,  $RTT Ak KPR,

(2) PIMS B4R TAR GRS S AR R 254

PIMS TAEJARD . ¥4, dA A 53R FH Rk 2 =1/ Excel Boftk 58 g pitiet
. FFiid PIMS B4 Excel 4% — @ NS PIMS BAUR |, FF8HRE Bl 4s
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BEATEEE R BAYE M SRS, 8 PIMS B BERMZ B DR, HEATRERE
ARG IR R, BT SRR AR, R PRV A AR L AL
WRHE PIMS (@O J2 3 15 S 34T B iR AR, SR ARG, PIMS AR
fE AR AT ALK AR, SR A AT A BOR, SRR SEUE . I
SRt} WG S N IR E g DR s g

BT PIMS B T2 B AR, g BN B IR A
RO, LS TR AR I T R IS E R . B PIMS B LR 4.4,

# % 4 2
B 4.4 B PIMS 1#ERILEH
Fig. 4.4 PIMS model structure of single plant

(3) PIMS EZERIKAN2H

PIMS @877 LA Excel 3, H A e ML 38a% KRR, o thig 202 S
Aig. TR, BIEEX, mEREZMEL. PIMS A2 — KA HET
Tk, WRINEERT DURBU MR R 28R O3 ER. PRiRaR,
BN AT AN A ety

(4) Aspen PIMS 7£ 7 CH ) b7

AT Aspen PIMS FRAEXTIERT SEbrAE =g B G L AT BN B, S AR 7=
TFR AN SR AN >3 AEURE B AT RERE A B T A
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4313 gEFERMKITE L

(1) BRI K aE B . R Excel FAgstnt AR TR A Ry, 81T
1247 Aspen PIMS B HEATINEE, 3Bl as R S ) e B 7= i Al
MR

(2) BEFEAECHE TV MR AR . Din T3 & /Rt A — 3 B 1 hE
FeE, JRUAMH NS & Pe IR 2 B e RE B4R TE .

(3) REABRAAIEME: B EPTHEAERMIK. B, 205, B, el S gk
PR BRI 2 R BT AT bR, M) RERETTHSA R Y LT e AR A
FEUE AT,

(4 BURRVE: & RERERUR L 2014 4E0 &35 B SCBR AR M FEXE 9 UE

(5) EARRERETHA LR 138 TV0m/Se iR A 4L ot i 2k, $e S5/
S KA S A PP A S B, B NS BT AR PR R 2. B0 S gk
] RTRREVRVERE RN 0, B — 24 B [ S REFE 21220 8RR N BEEAZ 2 B A B Y
FERE B M, ZaliZhn 138 B b (8] 77 b 1) B A2 77 BEFE I N IX — BEFE 2 R BR DA
BE I T RERE . 3.8 GERETT 545 BV ST S A2 2 1) B AL P2 RERE, 455 TH T
JE AR P S AL A, RO 245 2V Bl S T A A R R
4.3.2 B HRHIETFHHE

ASCHTHR AR B HECR TR AE IR RE YR FEIE I 25 8 R BN kg bR
Femt b, VHFE 1 kg BRI EETE S AR OB HE R .

W5 BRHEBUR P vk LS AP BRI FE R B 5 BRI FE A HE
A PRGSO 280 2 E R A A TERERORE RE VRSN kg bR
M 3R GRS RS RERE E A RS BE) BRAEUR T .

4.4 BARNE R LR HERUTT E S

AT AR SRR RS YR S M AE AN R k) n L R R A B EE RS G, DA(E LS
WEHRS THE T ER AT . A% F =N AR 3R 47 T S B HE RO 55
4.4.1 Hu&H

(L) ) FEARE

A ). 500 Jiid,  BANEY R A, ToE v v A T AL B

B kM) . 1000 Jin, Wrim+ MR, HEMINE, Ak, ol A
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C e . 1250 J3mji, JmAdT, Akfmima. £k, %WEMﬁﬁ&@

(2) FiHEZAY: FIF Aspen PIMS ZeMEAR AR AE S S AS Bl ) @ Sr AR 7Y
LS SR AR AR DL ABL ) 2% B e KA = I L

(3) RO E: FN ARG @5 SEhRAE AR A= T7 58, F 24 924
[V VAT O5#E VIR I S8 v AN [ VS5 . H R R I RN S8 R R A v B E 0
% 4.4 F1R 4.5 Ffiow.

\

® 4.4 RMIEHERR

Table 4.4 Control Index of gasoline

9284 H 9544 H
e, wth 0.0010 0. 0010
GRS IE 92.2 95. 2
Mk o, wth 24 24
K, wth 0.95 0.95

IR, wth 39 39
5K MTBE & &, wt% 13 13
< 4.5 SHITHIIER
Table 4.5 Control Index of diesel
HLE HV
e, wt% 0.0010 0.0010
RIPAYSHIEN 45.5 51.5
R, wt% >+0. 845

(4) JREEM PR ¥E. @idistT Asepen PIMS AL, 3552 R %) T
FEE I R KA AR B A

(5) JREEM A= BT REFETT B FRIRAEMLRRAYE, THEAE P 1 WA I /48 1)
%%%ﬁg,$EEWEWu

(6) XF &S Bia FLAl RAAT 70 M LURAS R LS 1 A AN [R] o S 7 i (14
HEAE
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SHTER MR ENTHER

(7> Sia8 ) HEBUA 5, RHRT A2 AN [F) b R 5 7 b (R B TBOR:

BEATH S 0 HT.
4.4.2 WMRMEREKIFR

4421 JREEMEFREEE

RA6 RHESHEXEE

Table 4.6 Gasoline production-related equipment

A Frit) B i) C M)~
IR E RS E W ESEE
HAERE HEBRE HABRE
Hil R E eIk Hm LR E
B AL B ML E B2 B
ES IR iR A IR S
R W IR S IR IS B
AR FEIREEEE PR e B
AR PEMn 26 B T 5
MTBE eI R ] ] 2 ot et
Pl 24 5t B A E
BmEEE ALV
IR ST
fEAVA N MTBE
ST P B
b B
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®AT SHEFERKE

Table 4.7 Diesel production-related equipment

A i) B i) C Hrl)
R E R A HRE R E
HERE HERE HERE
AR E R HH R E
R W AL AR
ES(DIES IR E INER AR E
TR E IR E
PRGE I 75 2 B AR 2 E
HREEE A A 1
R 2 ot P 2 P
HEH N B BN A
SN A SEH AR A

4.4.2.2 J&]IREEMIHATAH 5

%= 4.8 SHMIARBSE

Table 4.8 Blending component table of gasoline

A Fril) B ki) C i)
IS B PR R T S B Pt A TSR B R A VR
e ERV I HER M HAR
AR BRI BRI
PRk HIF R TN b2 A i v
USRI Dds L AL
MTBE ISR i MTBE
A i
RSk
ARG )\
ot AL
MTBE
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& 4.9 SmiAFE SR

Table 4.9 Blending component table of diesel

A i) B i) C Hrl)
JIEN=N SR IENERE PR JIEN=N RS
IERE R S I HEALSE I SE

IR S INE AL SE
IESRE A S I AL S
IER ST IR SRS

4.4.3 &I MEHRHIBGTES R

MR 4.3 TRSLIIMR] B BUHE RO 507 iR AR A, Se 5 TR b oA ik
XFANRIER) AP IR S B BE R AT 0 WO B, SRS T SR B I e )
BRI 1 SRR R THIRL A AR BIA ST TR RO SR TSR

4431 itHELER

TS A B BOR S BEREA IR HEBOTH T IEAS B AL B C &R AR
S A REABANBRHE A, THELAE R A F TR 4.10 A1 4.11,

3 4.10 BRI EFRSM B RIRERE (kg/)

Table 4.10 Unit energy consumption of gasoline and diesel from different refineries

AR B CH
924 78.70 97. 50 93. 48
954 88. 27 108. 56 116. 13
RS 25. 68 62. 69 47.38
LR 24. 40 50. 44 42. 34

411 JIET RS R AIRRREER(kg/)

Table 4.11 Unit carbon emissions of gasoline and diesel from different refineries

AR BI&) CH
924 391. 15 453. 67 473. 22
954 438. 69 505. 11 587. 86
5 127. 65 291. 71 239. 82
RS 121. 24 234. 71 214. 34
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4432 1IESERHT

(1) BEFETHEEE R M

140.00

120.00

100.00

0B

W24

2 80.00
ﬁ mO5H
lg) 60.00 .
1H
40.00 m

20.00

0.00

AR BIRI ey

[B] 4.5 BRI - B AL RERE B E

Fig. 4.5 Unit energy consumption of gasoline and diesel from different refineries

H11&] 4.5 W LA Y, R k), A2 B REAEIZE I v - S B g
AFEHR] 28], N AR ) A Bk 2B SE I R BERELL BL C RS 2
A, M0 By C KT Z IR A PR S B AL BEAE U 55 AN 4Ly B ke B REAEAT IR

X, Rbe T B OS#I T HLALAE P BEFE LU AR 5 1 924 it v, MR
10 AL/ AT, B DR A b 5 T i B B 2 ) e S AR AL AT A, i
el oy B . eSS, AR R BT R TR K, A
A A R b 5 9 2B 7 REFE R =

R, X TSR, 7 e fEL AR A S AL A = BERE Sy L+ 7N e v
IS, 2GR ROV E F SR M ALy T2 N B S, S SOR M4y =
SR MEACSEI 10 ST S IR B e B BN L RURE B T AR BERE A, R
I LR S i S B R — B B A Sty o 2 A R
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(2) WA R b

mAGT
mBE
pCE

92# 95# gl iyl

4.6 T[RRI 5] mafi HE AT L
Fig. 4.6 Comparison chart of carbon emissions from gasoline or diesel produced by
different refineries

HE 4.6 FTLUEH, AR ARSI B A AR R, B A =R AL
B HE T L S =

ST 92 AE S, I TIRAEE 24 By CHR) A% 1 W 92495 kb i TR fE
BRI A AR BRHERCR A2 ) 18%, TN TREAN A By C &S ZEr™ 1 92#
VI PRRCHE R A Z AN K X T 95 AR 72, C R AR ™ 1 i O5#/R I b A Bk
WHEZ 34%, Lk B %) tHmt 16%, FEJFEREZ C M) 95 R 8 & 2
YAl AERE ) MTBE s 34k 24 .

P e, A L R LR B MR HE 291.7kg CO,s A KRS {UHEK 127.65
kg CO,, B &) MW LEraf A = i HERL EL A IR £ 130%, C &) 48 iy A = e
AR ZLLL A MR 2 88%; XTG4, By CHRJ 2B/ 1 Wi ZE S8 HERUR B HE i
BV AR I 1.85 15, B &) bl CHES IR R . B RS S AL AR P R
JRCEE C BRT i e R SR DR 2 ) 25 B R FE AR AE IR T 22 57t

-38-



hERMAT (L) TIEMEFAILIT

700.00

600.00

500.00

400.00

mo2
300.00 -+

kgCO2/ti.

o5

200.00 -+

100.00 -

0.00 -
AR BIRI ey

4.7 FEIRES IRk B AL AR HER R L
Fig. 4.7 Comparison chart of carbon emissions of gasoline from different refineries

HH T 4.7 A5, PR OR (AU 5 BRSNS, SiAs S O5#IRIH

AT A PR R HE R LU RR 5 928 I B A PR BRI R, 32 B R IR AR SV

 REFEI R e A A A A . A STRIEFEIY 3 k) 95K LE 924 B A6 A2
WA Y 712 kg, “FHE H 16.2%.

350.00

300.00

250.00

200.00

i3

[
AE AR

150.00

kgCO:2/t5¢ il
4

100.00 -

50.00 -+

0.00 -

AR BIRI ey

4.8 6] A2 e B A = W HERUT L [E
Fig. 4.8 Comparison chart of carbon emissions of diesel from different refineries
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M 4.8 ATEN, SEMBRABSCAR R S FLREAE A IR 2R AL, SR A AR
PR ZE S B A PR A R, R R R Sy e i TR E
WAL, WA . AU 3 AN A SE L A = A SR FL L
WRAHEBCT- 55 29.6 kg, P& H 15.6%.

CREVL BRI R, RO LRAEA R, AR PR SR A B HE O [, HLAE
PRV B R T L S E% P 132%. AP E bR S VR SR A A HE AR
P SV 35 16.2%:;: AR i S A BRI L 2R 281 251 15.6% . SVASKRE, N
ImF“i%F%MIﬁﬁﬁﬁmﬁiﬁ RS RALRHEE D, T TiRES
TP AR 2 BBHEBA AR 2 5, RESE M T E R, BB AR
W AR A %

4.5 KREBINGE

AL TR E AR BN, EE RS A B TR
B, R AR A AT Aspen PIMS #R B 5E 1 k) A5 77 M BOyR SEh 77 i g
FEOBCTTVE, FEMW AR AR B, g IR SRR BBy
BOORAROE FOE MBI . S fa, = KM AR BT =00, SRABTEE S
PITHETTER SR A 7= R ST A HE O T 5, IR S AE AN R R AR 7
B HETBCRS 5, EEASAN TR RS P50 AN AN [F) ot & S AR ) A2 = B BRI B TSI 40
DR SR A AR i T AR HE SO A T SR B e Bk . I AR P EAS A, BT
TR, AR SE M AR AR, A iR A a HE R EL St =, A2
A S VR AL R AL R S VR, A SRR R AR L R S
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E5E RHEEwAEROTES S

it

5.1 35l

FEARTCER 3 &, WiE 1RSI S B B E R BORIE S s T A 5
FFxF 25 By B S P e A 2 BORIREEAT 1R RBUR, B 4 FEXHRS A B
HERO ST R BAT VEABUR X SR AT LRI S . A SCRAESE 4 &)
B B HECE N S BE R B, 45508 3 RIS b B A I E S5
X REMR) 277 BOAS R b Rh RS Sl AT A i S SRR HE G B, IFXS C )
RIS EE R AT 08T, FIRRE AL B FR] I L E 2 T IS8 WTW %5 BBt
HERPIRE W, AT BRI

5.2 WIT MEIREEGTE
5.2.1 [REimFRMEL
5.2.1.1 B JE R AR AR

SR SR BT P B T B 7 T SR B AR B B R R B L L] S 3k
BB R AR B HE R T, SR e R AR BRHE R 1 M AR, X T ASB B 1 S S i
TERBEHEBOT 5, A 3C5| H GREET BLAL A 25 FE 5] Py 4/ 5 i T SR AR HE 31 B A i vl
FER I B HEBCRE AR, I A SO i ER B ST EAR R R 1R HE U3
CO, &9 36.38 kg, RJJJIH 07 TR AEAE A 36.38 kg/t™,

5.2.1.2  AFEIEL EL T R B HER

e X ge it R dE T A4S, 2014 FEIRE A 1 WPV AR R E Y
471 t, AP L WSR-S AERE R E S 2.95 to MR AR (3-1) W hliHE HIR
SEUE S TR B BRI BRHEICR, 45 R 8 T3R 5.1
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5.1 FFRMERENE

Table 5.1 Carbon emissions in oil exploration stage

92# 95# Hr L LS

BRI RARHEL (kg/t) 36. 38 36. 38 36. 38 36. 38
A1t IR R AR R (t/0) 4.17 4.17 - -
A1t SRR AR R (t/0) - - 2.95 2.95
MR Bk HFicE: (kg/t) 171. 35 171.35 - -

S IR Bk R (kg/t) - - 107. 32 107. 32

5.2.2 [RimzimbiER

5.2.2.1  FRA JE I IZ Far AR HEL

J it 3z e B Bt HE I T BRI T 2 5y S RHR G e A i e HLRR

5 p&1akm 7 2T o Ll

#* 5.2 RimEwSH R E G NIRRT

Table 5.2 Carbon emissions in oil exploration stage

EHIE FE f s i s R HE A -, AR YE 3.2.1 1T FT
2 ()R v 5T SR s S o B s B N HE A 781 T 3R 5.2

iz te g ¥ iE B RE Y o L izt 77 R A T
km kJ/ (t * km) g/MJ
T 50. 00% 11000 23 80. 38
Rk 45. 00% 950 240 41.12
il 80. 00% 500 300 39. 50
Kia 10. 00% 250 148 75. 12
BN 0. 00% 0 1362 74. 00

1) %72 B2 R 100% 3 55 5% fe [ A1 R iz .

2014 A3 11 Ji g R0 [ 72 S5 D & A 51980.37 Jiifi, 4541z
HAeMzE T AW E s E, %K 5-4 PEHE LA
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iz 1 W E N AR s R RCE N 19.40 kg, BIEIMEAL IS EIRFEEBCN 19.40
kalt.

5.2.2.2  ANFEIREL b R il S BU RO

H1 2014 4 F FEPRESM-T- 2 R T AE B, ARAE 23X (3-3) ml 0 il S R SR
£ J50 Iz fan b B i HEICR:, 25 2R 51 TR 5.3,

% 5.3 [RimEM BRiRHRE

Table 5.3 Carbon emissions in oil transportation stage

92# 95# e LB S

B S SR A (kg/t) 19. 40 19. 40 19. 40 19. 40
A1 R R AR R (t/0) 4.17 4.17 - -

A1t SEPEE R AR R (t/0) - - 2.95 2.95
iz Bk (kg/t) 91.39 91.39 - -

sz imbr BoikHscE: (kg/t) - - 57. 24 57. 24

5.2.3 I EF~ME

FREEMAEER) A B BOBRFF IS AN R0 T A St it o A 0%, AR 30X,
T TR VR S I A P B BB HE G AT B ST AL . R DLRARIG T S se kit &, 15
AL By C =NINTTRARA R HAS [R5 P50 A1 A [ J5T 2 5 i 1 B A
BRHESCE . AR EEES R, ABELUE. RS RY TR 5.4,

® 5.4 BRI EBRRERE

Table 5.4 Carbon emissions in fuel stage

AR Bk ClxI~

9247t (kg/t) 391. 15 453. 67 473. 22
9587 (keg/t) 438. 69 505. 11 587. 86
e (kg/t) 127. 65 291.71 239. 82
5 (kg/t) 121. 24 234.71 214. 34
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5.2.4 RiamimiEiabER
5.2.4.1 BT I Fr R HE

BRI s S HE O S5 5 BRI SR, AN R AR T A i 2 a5 U
R KT s B S AN ], AN R EE I R Ses s,  Hia ke s g
A2y 100%. R isspr Beizs dinr S B RHE A 141§ 5.5,

% 5.5 Bz B RIER N REEREF
Table 5.5 The parameters of oil products’ transport and carbon emission factor of every

transport mode

s Eal P HEE B e R iz )7 AR HE A T
km kJ/ (t * km) g/MJ
T 25. 00% 7000 23 80. 38
R 50. 00% 900 240 41.12
(ESC 0. 00% 160 300 39. 50
Kia 15. 00% 1200 148 75. 12
BN 10. 00% 50 1362 74.00

2014 SEFRE VR~ 2o 11029.85 Jif, Leyhpre N 17635.34 Ji, 455 iEH
77 37 AT S AR S T U S R s i, %5 3K 5-9 R A A (3T,
TEVHRE 2 FER S AME AR GRIMAVE 43.07 MI/kg, Sei#VE 42.65 MJ/kg)
SRS 2014 FEERALVRHERHEBCN 10.29 kglt,  FAL SIS Rk HEBCN
10.11 kg/t.

5.2.5 WTT MrExfHERUT B 45 R X HH%< 17 AR
5251 WTT MrBitsss

it BRI BB HE RGBS R, d% WTT B BesHEsGHHA R (3-1) s
33N 23 AN R0 % 26 B AS [R) RB 5 VR I RD AN [7) 5 2 ST 72 WTT 25 BR A R HE s 8
i, Bl Al By C &B) I LERZREE R n5) T 5.6, 5.7 f15.8. WTT B
T HE TR 1) AT 2 Kglto
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7 5.6 AT WTT B ERiRHERZE SR (kg/t)

Table 5.6 Carbon emission result of each WTT stage based on A refinery processing route

924 95# e LB S
JE I IFR 171.35 171.35 107. 32 107. 32
J5 A8 K 91. 39 91.39 57.24 57. 24
S Ve 391. 15 438. 69 127. 65 121. 24
H IS K 10. 29 10. 29 10. 11 10. 11
WIT SHERE 664. 18 711. 72 302. 32 295. 91

5.7 BT WTT MERRRHEESE R (kg/t)

Table 5.7 Carbon emission result of each WTT stage based on B refinery processing route

92# 954 ALk LSS
JEh PR 171.35 171.35 107. 32 107. 32
IR Bt i 91.39 91.39 57. 24 57. 24
S Ve 453. 67 505. 11 291. 71 234. 71
IS 10. 29 10. 29 10. 11 10. 11
WIT S HECE 726. 70 778. 14 466. 38 409. 38

2 5.8 C &I~ WTT M ERRHEAEE R (kgh)

Table 5.8 Carbon emission result of each WTT stage based on C refinery processing route

92# 95# L e LS
JE T F 171.35 171. 35 107. 32 107. 32
J5E IS 91. 39 91. 39 57. 24 57. 24
W 473. 22 587. 86 239. 82 214. 34
IS 10. 29 10. 29 10. 11 10. 11
WIT e 746. 25 860. 89 414. 48 389. 01
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5252 WTT WrE4E it

LA C g AN, i A AN RS B RS i 2 B BOBRHE S DL . C HR)
WTT 5B BU PO T BLUn & 5-1 Bos o B B bR e 7 WTT 2B Buii
JLEACTTR

1000.00
900.00
800.00

700.00
600.00 m H R IE A

588
500.00 473 ER e U

400.00 101 o m R IR
300.00 240 m FEH I E

200.00
100.00 l
0.00
924 95#

EES LR

5.1 ClI™ WTT EMERFRBEIE R
Fig. 5.1 Carbon emission of each WTT stage based on C

HE 5.1 nTLAEH, ST ERa,  BUERE HRVE L A7 v FE 2= A [
FEFF R W BOAN S b BB AR [F], Qe Ry By, 500 B B R ik
HEB48 10.3 kgo Klitk, 92440 95#IRIMAE WTT B BRI S o) A r=Br Bt
FOBRHERCZE 5, CHR A7 1 O5#R I LA 7= 1 I 9247 it Bk HEJBCE: 2 29 115 kg,
TRHEICER 2 2 24%;  [FRE, AR 1RSSR S8 1 WTT B BOikHEBCE e o e
AP BB HECE S, C WS AT 1 M sE AR 1 IR SERRHEE £ 4 26
kg, TRHFIEZ 2 12%.

0T T AN [RIFh g it 2 18], AR 1 WS yHRT S ) WTT [ BRI 5E H T 5%
A ST 384 7= i FE B RO, 75 HAE TR BoAnis S b B B s HE L
BILGIR A, DRt WTT B BeAS [ 3 i 2 (8] A R 22 BE 3E OK, VR b S A
WEEZEZL, an, CHRJ fEAE = BUAE ™ 1 928 It HE R L 48 % 259
kg, TI7E WTT By BeA:zr= 1 W 92#9< i (1 i HE il i L 42 54 2 357.24 kg
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CRA AT WTT BB = 1wyl & R, 32 B0 =01l WTT BB
FERCS Seit WTT B B H s 22 BR 1S 0%, 17 (R o 2 18] (R i s 22 BE R R )
AP BB HEBCZE B o B 957K WTT B BUBRHERL L 92875l iy, 1758 WTT [
B HEBC L 580 5

924K il 95#/5 il

i

Bl

5.2 C )~ WTT MrEgRikHERU S L B
Fig. 5.2 The proportion of each WTT stage based on C refinery

HHE 5-2 iTLLE M, M) A =B BoiicHE e R Sl WTT B B e & o B A
i, VRIAE 2B B RCT 38 5 WTT B BRI 66%, 58335 5 56.5%, ¥4
MWL 10% /40 . HUGR IR B BOiscHER G bRy, VRIMAE TR Bk
P E S 20 21.5%, L8N 26.5%, LI . o5 B AR /N R T IS Y
BoRHE
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5.3 TTW M EERicHFROT 45 R XM <17 AR

5 AN [F) Jo BRI it AR A P B B Tl R B At PR R, #5EA5X (3-9)
THEC AT AFAN R LS M AR F B B OB HE ISR 41 1% 5.9 TR NI %
AT HE 1km P FEROTSRIMREE T A i HE R, B4 glkm

% 5.9 REFRAMBRBHBITEER

Table 5.9 Carbon emissions in vehicle using stage

92# 95# e LS

H A BERZEMFE, L/100kn 8. 14 7.93 6. 42 5.70
R, g/m’ 0.75 0.75 0. 85 0.84
BHABREMFE, ke/100kn 6. 08 5.97 5. 44 4.76
fR#HE, MJ/L 32. 65 32.75 36. 64 36. 84
IR, g/MJ 69. 30 69. 30 74. 10 74. 10
IR E > BRHES, ¢/km 184.2 180.0 174.3 155. 6

H13% 5.9 WA, HEEAR A AV 25 EE Sl ARG 30002245, PRRIbAE R
FI BB L S8 2 10% 4, P2 H 17.2 g IIRRHET

RPN B, XT8R2, 950 AR & L 92#At b, i bL
924 MG, MLV A F AL Rt /b, 95#IUh LE 92 i RT3 1
km IRHRJGE A (B> 4.2g; XEFIR— S 47, A AR SR LU A I SR il AR
A, BAVEHESER &, (HAEIR A T A RO RRHE O L S b, SR E R S
FEIREAT B 1 km I BRGE ™ A BT HE D 18.7 g

R, TEVRFMLHBE, REATEH 1 km 0= B LS, 928K
JHIEL 95T 2, SR I R SERRHE A

5.4 WIW B EZicHFROT 45 R X M1 AR

5.4.1 WIW M ERRHEBOT ESE R
WTW M BB R mFER WTT B S TTW B &, iFHEASS] AL B. C
W] HVR S8 WTW BREERCH 545 S a2 5.10. 3% 5.11 f13% 5.12 Fizw, B A7 4 g/kme.
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< 5.10 A K& WTW B BBk HEREE R (g/km)

Table 5.10 Carbon emission result of each WTW stage based on A refinery processing route

92# 95# L 278
JE TR 10. 42 10. 23 5.84 5.11
JiR IS i 5.56 5. 46 3.11 2. 72
S Ve 23.78 26. 19 6.94 5.77
IS K 0. 63 0.61 0.55 0. 48
REMH 184. 18 180. 03 174. 28 155. 60
WTW B B 224. 56 222. 51 190. 72 169. 68

< 5.11 B I WTW B EERkHEmEE R (g/km)

Table 5.11 Carbon emission result of each WTW stage based on B refinery processing route

92# 95# W 4 LSS
JE PR 10. 42 10. 23 5.84 5.11
Ji i is 5.56 5. 46 3.11 2.72
W) A 27. 58 30. 15 15. 86 11.17
T hIs 0.63 0. 61 0. 55 0. 48
REAEH 184. 18 180. 03 174. 28 155. 60
WTW Fr Bt 228. 36 226. 48 199. 64 175. 09

£ 5.12 C &I~ WTW BB fsEgE R (g/km)

Table 5.12 Carbon emission result of each WTW stage based on C refinery processing route

92# 95# AL LS
JR TR 10. 42 10. 23 5.84 5.11
Ji IS K 5. 56 5.46 3.11 2.72
W) 28. 77 35.09 13. 04 10. 20
s 0.63 0. 61 0. 55 0. 48
R 184. 18 180. 03 174. 28 155. 60
WTW i Bt 229. 55 231. 42 196. 82 174. 12
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5.4.2 WIWBEREER D4

ASCLL AL C R I BE 284 7= 7R S A 34T WTW B BERRHER M. HH
PLETFR S RTS8 ALC W) A2 ASE SRR RS- b 7 WTW B BERRHE s b 1
Wk 5.3 5.4 ffizn, BUEARZE o AR M R — I BUBRHEE, #4078 g/km.

LR

EES

954

924
0.00 50.00 10000  150.00  200.00  250.00  300.00
w FHIFR e RMiES e A7 adaiEm e EEH

5.3 A WTW MERRRHERIE R

Fig. 5.3 Carbon emission of each WTW stage based on A refinery processing route

LR

EES

954

924
0.00 50.00 10000  150.00  200.00  250.00  300.00
w FHIFR e RMiES e A7 adaiEm e EEH

5.4 C - WTW B BBk B 5
Fig. 5.4 Carbon emission of each WTW stage based on C refinery processing route

-B50 -



hERMAT (L) TIEMEFAILIT

HE 5.3 5.4 Al%1, HTIMTREAR, AW C BT & iHsh WTW Bk
BUPRZ, FEZERAETE A e, s in TRER SR A B s
o TmAREE RN C M) AR Z .

SFFE—HT ", VR WTW BrRHEE ZE 28 WTW bR &, 16 X —
Z 5 () R A TR A& A = I S AN B, R E R AT A= B BN
R BB . fERT A7 Fr B, BTS2l A 2 B A e 2620, SE3im TR
FRECVRm R B, DRI AE AR P2 i B St (B HE I R b s IR B,
TEEM AR H R K s, AEARE B 7515 Ol T S8 A #E 00 42> 30% /i 44
B SRS I IR 1 A v TR, (RAETR 2R AT R B B S bR i iRk b s 2 IR
MR RGBS A R, AT 1 ISR R 2 SR T AR R AUA
TA, BRI RS A2 S I A A3 B B AR Bl T i 2D

SopF it [ IR AR PR ) Q28 AN 9547 I WTW B HERL, &5 A
e I . W AR AR 92453 B OS#YR I WTW B HE R e, 10 C k) A7
(1) 92475 LL 9543 WTW BRHF I EAG . FoAEX — IR IR RS, TERAEHE =
B, RbR5 1 9283 LU bR 5 1 O5#RIH B HEUIR, TAEVR E I B, R
A= [R) 55 50 T PE REIT B AR S VR FE D 1 AR 5 [ 92470 EE isbs 5 11 954 1)
TR, R WTW B RIS S V3 i b e s ki AR A5 A P 7 T
FRENiuE-A P

TR e Se R 425, T LE WTW B b 58 . AR — 2
SR R AR TR AP AR A I B R A B B, RSN TR
STRT BT AR BRI D, AEVR A B B, DRI — S0 24 F - S FE = L
Se/b Al HAE X — B B HETBUL .

XTECIE 5.5 F1 5.6 TN, ) A= B i BRI TR A R AN E], 5 S8
TR AP i FE AR N T RS 2Rtk 5T 2%, JLAE WTW B Bl HEC Le il s . o C Jk
J AR R o LB AN LB 2R RO £ 5.3%,  SEIHT £ 5.5%, [k
VM LRI 5 E s — A A, 95T EL 92# Sl ks, SRS S A
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9245l 95477l

un FRETE m R
n RIS n Riiz
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m HAIE m i HIEd
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un FRETE m R
u Rz 4] n Rz
wiERE wiE
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5.5 AT WTT MrEzhscHER &S EEE
Fig. 5.5 The proportion of each WTW stage based on A refinery processing route

BRI, VR AR FH B B VR S 4 2 i JE) 3B TS 52 T oK TR Y B
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Fig. 5.6 The proportion of each WTW stage based on C refinery processing route
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