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SR AR K BERAS AL T ,2020,2035 F1 2050 4F A4 1122 38 22 i 4 e 300 B 4 48 2 il Do HE 28 34 B 354.071—884.339t, 4E1
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Abstract: As global climate change worsens, the goal of reducing carbon emissions has become a global consensus. The
Chinese government has already taken a series of active policy measures to reduce carbon emissions, including compensation
for new energy industries and for converting gasoline-fueled vehicles to electric vehicles. Electric vehicles are gradually
becoming a viable alternative to gasoline-fueled vehicles, owing to their greater efficiency and lower pollution, including
lower carbon emissions. However, empirical evidence of the environmental effects of such policy measures remains unclear.
For example, the coal-based grid energy structure of China may largely offset the effectiveness of carbon emission reduction

policies. Meanwhile, the construction of basic ancillary facilities (e.g., the construction of charging piles, and the
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scrapping or recycling of old vehicles) also introduce additional carbon emission and other environmental costs, which
further reduce the effectiveness of carbon emission reduction policies. As a result, at the life-cycle scale, the effect of
carbon emission reduction of electric vehicles is still controversial. We systematically assessed the carbon emissions of
electric and diesel-fueled buses using the life-cycle assessment method and Hangzhou City as an example, and then
simulated the carbon emissions of the buses under baseline, low-carbon, and strengthened low-carbon scenarios. Our results
show that; (1) At the life-cycle scale, the carbon emissions of each electric and diesel bus were 1103.237 and 1401.319 t
CO, eq, respectively, of which electricity production and fuel combustion accounted for 74.10 and 86.96% ; (2) For the
currently operating 2312 electric buses in Hangzhou, the total reduction in carbon emissions at the full life-cycle (13 years)
is ~0.689 x 10° tons, or an average of 53.013 x 10’ tons per year; (3) It takes ~3.5 years before the total net carbon
emissions of electric buses to be less than those of diesel buses; (4) For the switch of diesel buses to electric buses program
at Hangzhou City, under different development of new coal technologies and improvement of energy structure scenarios, in
the years of 2020, 2035, and 2050, the reduction of carbon emission of single electric bus at Hangzhou is expected to reach
354.071—884.339 ts, with an annual reduction of 27.236 (25.27%) to 68.026 t (63.11%). Particularly, under the
strengthened low-carbon scenario in 2050, the life-cycle carbon emissions of electric buses will be only 46.86 and 36.89%
that of current electric and diesel buses, respectively. The results of our quantitative study suggest that, at the life-cycle

scale, switching from diesel buses to electric buses can provide an appealing reduction in carbon emissions.

Key Words: energy policy; pure electric bus; life cycle assessment; energy saving and emission reduction; carbon

emission; scenario analysis

H1li %5 U Greenhouse Gas, GHG) REHHRRL T B UL E MO B OCTE M, BURFE UL
L1 G2 (IPCC) 2 LAl T RA 45 1) : “ 1983—2012 4FJ&id 2% 1400 4F R e A 09 30 4F, 20 fiE 22 R4
BRI F 5% F BT BAUY COHER Y L 2013 AF NIRBRHERT AL 5 360 42 t, b ih (5 29% , Bk
i OB SEWCER T BB O RO IR T LT R H T IS s i A T TE U AR
WM R A HE O 2 — o B An e g A 7 i R A AT ORMR R 7 A 1 CO, 24 o B Sl i 249 S T3
AR Sy =B 1) BEVR 2544 LA KR PR S 00, R T ) SR e 240 o 4 L R R Y 40% 7

2015 4, FREFEC AR PR ) R 31 2030 4FSEELELL GDP /Y CO, HEREL 2005 4F T B 60%—65% , Ak
A1 REVETH 2% L R URA 2 S o Lk B 209 A AT i HAR T L FERRICHETY 5T, 3R # GUBURT Hh & 2 TS
REVRIMECOR . BHEFRTE 2000 AFHE T T30 T-H5™ AR, B i I =32 1720 1000 BT REIR A"
2012 AP [ i A T AE S B ARV A Ml A RERLRT) O B < FRIEDKE LG A Sl 4 DA S O 1, Ol
F) 2020 FHBEBHINA AT B 50% 7 . 2015 4E 1 WriLAR $ H ST TR T AR 2 A8 S AT AR I
MIEMY WA 12 A ZECCT VR WL B E ZOE T AR IR R Y04 1781 (2016—2017 4F) (5@ ) 1)
i B S HL BN, 2016 AR 2017 AR BN 7500 AL _ERLBHIE T B T2 S5 AT 2008 4F
SOT IR AR & 3 & Al S & 2 iU R T A S e MR PERE . BE 2017 4F 4 H  HT N X
AT NS A 4974 T, ST REREIR T RE SR REUR A= LU A 2 95.94% , HohiR & 3h 1A 58 A3t 856 4,
5 RS 17.21% , AL B A S 3 2312 4, 4B A 28 1Y) 46.48% , Hrb EE A aBAT 1820 4, E3<1
64 400 Z240, K VTA 14 95, LLE Il 5 2l 3 % 4 S5 78.72%

20 {22 90 AFACLISK | B NSNS TT I TR RE IR 4 (LR iR 4 RV UR ARG s R 55 &
ARALGEIR M TR B Bl HE O 4 20 A 0 5 o 24 W, 4 A0 e R i T 2 0l i 56 [ ) 57 S 56 %5 B9 GREET
(greenhouse gases, regulated emissions, and energy use in transportation ) X £ Fl Jf 42 K % ) Tsinghua-LCAM
( Tsinghua University Life-cycle Analysis Model ) #5 8 3¢ 47 4> 2F 4 JE W BF A& ( LCA |, Life-cycle Assessment) "'
FEMCHERE b BFFE B A4 AR [ XA R[] T200 ORTRMSRRE 2124 AR T A i SR BT B 2 (i i
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O RERE ARG Y HE R R S T T R M Y, B A RO A R R I R R A R TR e T
UL 22 ERRBRE AT T (R 30y 3 PR B A SR R 45 ) VA SC FRAB AT IR B S
SRVt 75 B AT R 532 AT 0 AR 2 S i 4 B Bl RN e AR A BB HE O3S Lt Y TR
PO ZE RN BRI HERCZE R I I, Avar' ! BB ST W25 4 95 [ ¥ 77 RE VR 25 4 1138045 21 96 [ 9 FH 4 e
TR e ke el B HE A S L, FLKEAE 2020 AEBRIEHE 36% , B 4846 T GREET #0412 H LCA
PRV 1 ZE A R B BE T 25 B RN DA A A 58 AR iR 9 25 SR R PR 2l s A 58 R AR AL B ki 2
K143 CO,HERIED 19.7%, T FIREE I FIH GREET A58 73 31l 34 40 H 3 23 28 42 1 E sl 4 3l
IR G587 CO, HERUE , IT5 550 5 A 38 4o X L5 A9 BB IRHE=R 23 30 20.2% F11 5.3% , WRYINEE 26" 38 i v
#8 LCAM AU Hh [ 5t T it A9 476 i 2R 5 20 0 HL sl iR A R 2l 2R 2R IR & SR HE S & 54T LCA
P, 43 2N 4l H Z7R 4 2015 F1 2020 AFF I HER 53 314 28.99% F1 40.83% , {HABA FR4-IF 58 D i
FEL R[] DX sl L T 5 S ZE T e F S RS 3K 25 22 SR K TR BN ke . AR AR R s s R A
T AL R A I 30 2 1 0 A L g 7 A A VR B R S P S LA O L BRI AR R A AR Y AR A B T A R Y
FIZRAL At X ek i 7 5 SR 4 EE- BT H 0 8 5 T F 2l 7R A2 T e F S B HE G I 7T A R vl DX D
HER RS B ANTE 2E . AL A ISR SR vl 0 . B AR Y W@ o LCA BRI I8 B AR I R0 XoF 25 48 7o 3 Pl ik HIE ik
T A A DS RS T AHOC TRt REVRZE A | A2 70 T A A 70 1) 2 S M A5 S 80U A2 3 T i
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Az fi AN B s R R . BRI SY B ARALEE . (1) 76 A i ) A E 28 R A% ST N i 4 Fi 0 A S8 T 28 A
B EYHP SRR DL S S R A s Gk e AR P A R R LU 25 R AT
A2 28 A2 THT A0 H B AR e D HE A 6 5 (2) MR AR A F R AR RN R U 45 A T 245 2L, 40 e ofe | {1 RN s A ik
SRPE T A THEA TN 5 A 3 A R IR PR R VR HE AR 25 1 L

1 ARG ESBIEFRIE

L1 BP0k

H i R PR 5 (Life Cycle Assessment, LCA) J& X 7= 5 MAIGR 2445 4 F2 09 70 B 7 1, B R ik ol
MHRAE” BB IER . LCA ARG BORMRE A7 iz 0 FA ARG R T hRe o> A A R
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Fig.1 Deconstruction diagram of pure electric bus and diesel bus
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Table 1 Vehicle parameters of pure electric bus and diesel bus !

37-39]

T H Project

4li L 3N 384 Pure electric bus

LEIMANZE 2 Diesel bus

H& /A Overall vehicle weight 12000kg 13300kg
HLHL/ % ShHLARE Motor/Engine features AR AN YC6L.280-42
#JH%EC Number of tires 6 8
FEHL/ MR Charging/ Dispensing efficiency/ % 90 100
BN BAEHL/ IR Power/0il consumption per 100 kilometers 120kW « h - (100 km) ™! 40L/100km
R
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Fig.2 Life cycle assessment of pure electric bus and diesel bus at all stages
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(1) BRBHEIA AR AE A A IR T 346 ( Wells-to-Wheels, WTW) | %t 246 B BE A BF 5830 % 404k R -5
B (Well-to-Pump, WTP) tFRIARL L 1% & 1 F1ZE 2058 (Pump-to-Wheels, PTW ) tRARIEREL F 7RI A
LR A F5 5 I /A 28 45 R0 4l L Bl 2N 38 2 T 0 A S T R R g S U8 B B A 5 D O SR iz
Bt MR A PR A A R 0 TR E S R A 7 B B T R 71.629kg BARHM Y A PR HAE N 0.
5% BE G A T SIS sE il B K 8 ANFRAY BURE, IURER N 0.27% ), A A= iy JE 0T
St i B S EUREE A ARG, H ) RRRY BEALAE BRI R A A e S S g R A ROk
Az e izt 5T e LR R R 6.47% Y L IORE T U B A AR S AT T AR S AR SOk
I R AR SR S AT B A T AR WA A

(2) ZE4 0 < A A i o 00 B 465 SO 2B 7 S0 T BRI S R A AT it is i S R IR S
W, SR A PR S TR BE AR A R FLAD VAR R BB ORE AR AR Al H B A S IR
FpEh, HRETTT L o 75 B AE IRl 4 238 21 2000 YR ER 10 4E L RN AR S e Ho AR A R
W B — UL BT 0 AR P R R PR K X, #E R W R b R AR R R R Y
KRTZ, WRT 2L S RS E K 270 RIS FAE R K a0 T RE = A e A%
SUBRR PR A S B B T2 — 30, ZERE TR B2 B A A JE I 9 S A el g e . iz B 5 4e 97 By
B Seqlh N 38 e vh SRR R B RIE T BRHERLSY 510 0.014g COLeq/km F1 0.024g CO,eq/km ™, 4l Hi 5
NG T T R FUE AN R 3 SR, L TS B AR BRI B R HE BN 4.74g COLeq/km ! By BEBRHETK L
B4 BRSE A 52 47, e rhL s R R AR 1 5 R L7 T R TR AR ™ i R AR SOKE il 28 38 4 i o vp
SRV SR T —BE AL, S5 A O N R IR AT R AR T 6 U7 km, ARG ML BH B K
PRERLGE ) , A LM FHARRR 13 45, SeimA S A 8 A 38 AR aa AT By Be s 2 AT 3 200km , A i J] 4 B
2195 75 km, 4EHEIASSHEFER TN 120kwh/100km , 78 HL R A 90% , 5318 32 256 i />~ 40L/100km ,
TR A S E N 1009% 772 Seqmphbern i 2.645kg/L> 0 % 5 Mk B BE 2 LR
L AR T H A B R ORI SR R AR 80% LA E 3 Ko bA R ISR F T | PR A SR A i
B KA b B9 ELER B AR BE RS N Bl 32 LR R AT A AL, S R Al E Bl N S R A A
HES I R AR S B A L R Y R R R A 2 2 AN 3 B [k R T B S5
A VR T L | DO DG BHE R 2L B (24 B KT O W R A RHLE 2250 F) 1 A1 0 w0 9 26 7™ BT 3 4 4 e
A P e RV FE B B RRHE IO R R HE 2R A (b T RN 120 AR A k2 7 ek R P R 2 i RIS
BARRRAHR R ) IR 4 B,

R2 KMAXEMABRNALTEMRERS M FIEF RN BIEHERRE
Table 2 Weight distribution, manufacturing yields, and carbon dioxide emission coefficients for material production for diesel bus and pure

electric bus

R e N 4 B AT =R Y CO HER R %K
Material Diesel bus/kg Pure electric bus /kg Manufacturing yield CO, emission factor /( g/kg)
] Steel 7476 8831 0.7 6821

5K Cast iron 1308 266 0.8 1209

B4R Wrought aluminum 264 133 0.6 19436

H545 Cast aluminum 552 732 0.8 20588

Hid Copper 228 625 0.5 3670

BEHY Glass 348 465 0.5 1954

I} Plastic 1332 1609 0.5 6478

#J5 Rubber 276 239 0.5 3951

113 AR S
BT AT E REURSE A DAL 50 R B AR R Ji 0700 A 2020 ,2035 1 2050 4F (1K AR A% 5
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AARBINS 56T AT T A S Al 700 H HEA T s HERSE AL . e AR | s AR AR I 55 e 55 T 3R I v 1
HLLL (UU) FO G FEHLL (SU) FlE PR S i 1) G FEHLAL (SC) B I FEHLAL (USC ) R AR B0 B4 1
LA ARA A (IGCC) ,IGCC HL b AT o 7EME BB T 70 B A 4 CO, 0 25 el /b B W, g A 7 B B HE Tl o Ut
AN SR B FIEHF 4 AR (Carbon Capture and Storage, CCS) & B  iZH AR A CO, KIEF1EH
B UBRIHER AT 909% ) Bk 5 FiR

R3I GHEHATEBBMREES . HIEF~ RN REBHE R
Table 3  Weight distribution, manufacturing yields, and carbon dioxide emission coefficients for battery material production for pure
electric bus
GERIIRZp JB R Y CO, HE ALK
Battery material Weight/kg Manufacturing yield CO, emission factor /(g/kg)
WERRAE Lithium iron phosphate 786 1 2843
{1 %8 Graphite 343 1 1117
K7 Adhesives 59 1 3339
i Copper 256 0.5 3065
B4 Wrought aluminum 449 0.6 11200
4 Steel 33 0.7 2279
1T JC1 Electronic component 28 1 40472
B LiPF6 42 1 20616
TR Z 4% Ethylene carbonate 125 1 2019
R — H1 i Dimethyl carbonate 125 1 2019
¥IRL . BN Plastic: Polypropylene 40 0.5 4887
Y88} ; PE Plastic: PE 28 0.5 5411
Y HIW : Z. % Coolant; Ethylene glycol 24 1 1775

R4 EMAZEMABENLXZFEOMPHBRES 1 IFERE WL | B K8 X HE R B s R R 8
Table 4 Mass distribution, car scrap recovery ratio, carbon recovery ratio, and material carbon emission coefficient of recycled materials for

diesel bus and pure electric bus

o AR AR A A R b A ]
SlARE Bk RRMB Bt AR 1, AR L,
s ) /NG . . - . -
. Diesel bus/ . Vehicle scrap Relevant Carbon emissions Carbon emissions
Materials Pure electri K . . . ) . .
kg bus /k and recycling  recycling of recycling during of recycling during
¢ bus /X8 ratio/ % factor /%  production/ (g CO,/kg) Serap/ (g CO,/kg)
%4 Cast iron 5320 4800 91.60 -8.50 1.87 0.399
K4 Long steel 1995 1800 92.00 5.40 1.87 0.399
Ji B‘A Flat carbon steel 5719 5160 93.30 78.30 1.87 0.399
%48 Rolled aluminum 133 120 85.10 76.50 10.51 0.69
Fr 4R Extruded aluminum 133 120 81.30 73.10 10.51 0.69
#47 Cast aluminum 665 600 81.30 -3.40 10.51 0.69

R 5 2020,2035 F1 2050 EHBHRESIEE
Table 5 2020,2035,2050 coal and electricity technology scenario settings
TS 5 ik SRACARBRTT 5t

Hb B

Ay T 5

Year Benchmark scenario Low-carbon scenarios Strengthen low-carbon scenarios

2020 SU M E SC,USC 4 F 1GCC Hkfi 1GCC 93, Hd 1IGCC b4 il Fl ccs
2035 SC SN, USC Ml IGCC A ,1GCC AL 4R CCS IGCC A ,1IGCC LI 4R CCS
2050 USC K 3,SC Hi# IGCC K3 ,1GCC HLu 2R A CCS IGCC A3 ,1GCC MY 2 #R A CCS

YRIFN A 2312 Ll sh AL RGN HFIT G 172 sl sh AR, TR i 2
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L H ZE TE 5000 4, H 3 2050 44334 o 4l B 28, W] 2020 A FE A2 3000 i, 2035 4R 4
4000 %,
1.2 HdERE
AT FE B KRR A GO I A Rt E 3 JPRRE T dite R A 0 2 i SR DA A TR AR 7 50 T e 5
AT KIS S R RS DS B B ) SN Bh AR RRHE R AT FE R, AHOCEE R IR R R
SCHiK L G 3 BN A B2 AR AR BTN T RE R A R = R R AR W R E R R | E KRR IR
Jay R R REIRIEFE T A L ) T SE iRk (2016) (R BEIRGETHAEYE (2015) | 56 5 B 7 [ 58 S 90 %
GREET BiRISE . A2 G2 A an HEON CO, 5 E SUAHRE 1Y 99.8% , H A TAS U RUBE , Rt A= i
JAI A CO, HER & , AN 45 HAth I 22 <A
1.3 PR
AR SCHE T A i F ITHE SR R HE i R B0k e HE o, 5067 oy ve — AR AR S i B T 5e ) i (COLeq/kg) o
NS A B BT B A AT R
(1) BB Pz i A oy R R HE O34 R S
I,=C,xExS (1)
o L RIRIRBAE P18 i i B P HE RS 5 € FR RS S HERR R B E 3R Be IR R FHRIOR ; S F/R AR TR
TREERI LA
(2) A JFRV A = 5 TRRHEBGHE AR
" M, xC,
L=2— (2)

RN A S AR A P SN T HE R i s M 3Rm R E 77 Il C s ARk HE R4 Y s bR 7
FRER,
(3) N H a7 BobHE O3 A3 R
- TEXEFXU (3)
TE
Kb 13RI AL B AT Bk AR ; FE R A S840 A AR/ W 5 5 EF 35 50 f ) s HE 5 U
RN EATIE AR TE TR FE AR/ Filaie
(4) N E il i A B B HE O TR AR .
e, =, +1)xU (4)
N 1, RN B A208 B U BORN AR 7 B BB R TSR 5 1, 378 8 38 4 8 A8 42328 B et e I Beme HE 22 8K
1 RN NS IB B VA Wy BekHE 280 U A S A TR LA
(5) A G AR RO 5 A2

QZZ(—MXBX%ﬁQ” (5)
R 1, BN A3 T I A R 5 AR 32 R A 7 s v [ B B B HE B 5 1, PR R R R
R 1 T S B B s M AR AR [ bR it 8 2677 [T el 220, >4 B KT 0 U Fe7m M7 264 4 111
IR A 7 B TGS 4 A 7 e A P I B (R
1.4 e s
P T A e e = R MO 5 H B ISR A i RIS b s 43l o e 00 2 4038 0 2 558 1%
k4 Gk PR RS T S 5 BB A T I 22, T 3o P AN S A 7 R OB 7 30 v it 7 A
T R I A 2 FUR B o JEOR AN, 3 S ot 2 SR Gt A DG 2 0 Rl 8 — o I T
Q0 P S I T 3o P e 2 T8 ) it O TSP R4 K S i e A 4 [ o i i S R BB R A A
O TIT B, 7 0 15 BURE R 26 | A1 58 T 326 2o 2 o 8 U 3o 00 05 1 9o 3k R o 44 5 S AR Tk 5 L P 2
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W DA AR SO i S S SR S G5 SR A AN R Y, {H X AN i 2o = 2 PR B R B 2 i S 30 A A
HE o FEARF /D R X RS 5 P AN LU I BT B9 4518 .

2 BEARSHR

2.1 HERASE HEHEOZ A S R 518

AR SCHRE O A S XU T 54 A 38 B R ali i 28 28 46 4 A TR R HE SO 00 AT T PPAS , ELARIEAL 45
RUF
211 SRRHE I ERHEE B

JEIM TR A2 Frad A2 CO, HERE 43514 89.179 t Fl 25.252t, L3 im Tid 2 O, HEjit il 86.380t, 4¢
iz BB CO,HEE M 12.066t, KL, S R E ar A ] CO, HE S0 212.8771(F 6) .

H, T A e o SRR A 7 R RS B B B CO, HETICR: 43531 4 39.429¢ i1 5.299t, HoAt JFURLAE ™= Fliz Hi i B CO,
HERCE S 18.648t, 2016 4FHL B HUK R R A3 769.704g CO, - kWh' 1 173.3g CO, - kWh™', K
IRABRHE LA 4391 IR HL B HE R B 438.731g CO, - kWh™', H1 JjE 775t #2 CO, HEfi & K 704.
442t H1 Jristiad A CO, HERE M 49.678t, L, B A A CO, HERUE &0 817.4971(F£ 6) .

2.1.2  EHRSEIERHERS B

SEIR N A Al Bl N 2 A B EORHAE PR AU TR B CO, HEAR &2 120054t #11213.457, i 4 s 3
B AL AR R AR COLHECER 14,713, AR I N 7 28 CO, HEUS 52 88.280t, A2 52 =24 T
il 1 B B T2 —30, e CO,HFE o 1.580t, S8 A S ML 3 A B2 s A7 7 CO, R 537120 1005.
670t Fl1 Ot, SIMA 2 LRI T B FIZ E CO,HERUER 7072 0.532t F10.912t, 187 CO, BHER N 1.444¢t,
4l L Bl 32 2 A A e FL R RS F 3l S e, G 7 R RS B B BE CO, HECE: 4303 R 1.702t 1 2.917t,
Pers v CO, R 7.800t, 388 CO,HEMURAE N 12.618t, SEIMAAE A M4l i 31N &8 i i b 48 i
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Table 6 The carbon emission of the two types of buses at all life cycle stages

HEMC T i
JERA PN T Assembly

Bt iz & 4k HUE Il

IR i
He A JE A B Material production and - X+L r Facility operation Scrap and Al

- . Operation/t . . Sum/ ( t)
Life cycle phase and process/t manufacture/ and maintenance/t  recycling/t

t
A i RS W R RNE BB RYE BE EiZis ELlg -

LEIM N ZE 7 Diesel bus 120.054 0 1.580 212.877  1005.670 1.444 51.870 -8.311 1401.319
LB 384 Pure electric bus 125.178 88.280 1.580 817.497 0 4.618 69.160 -10.876 1103.237

MR b SO A RIAN TR BTN 17 2E L B A 52 GEAH FE S A 52 4 LCA B HER I 21.27% , ™ AR E
B 2 B 32k FRRHE 1, B B Ui HE 6 2 ik 32.91% . Hawkins 551 ZERRY 1 J7 35 57 T %t 20 77 LR
Al SR A1 S AR HE G T LCA B HER L5 45 2 B D8 HE LE 917 17%—20% 2 18], FF AR 4G AN [F)
PRRBCE MG T, B BT AR IR R GREET BB A7 5 A4 8 4 L 2l SR
[ CO,HER i 53 580 T 19.7% (249 160 ) 20.29% F1 5.3% , A SCRZ IR 25 5 55 1 5 2 By Lo A1) 3 A — 3 (R
S Jr— R IS X EER W T ARG IRFT I 4 R R 4 R R 23 A 3 810 9 A e e sk
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Fig.3 Carbon emission of the diesel bus and pure electric bus at all life cycle stages at Hangzhou City
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Fig.4 Comparison of carbon emission between diesel bus and

pure electric bus under different operating years

AR, ASCRRIHEST R I D TR a0, X 202
ATt T =2 ) T A B A T (HRLh A S ML B ) B (3000 -5 4300 ) Fisak i =2 6] (4 4L AR B
VO T A5 17 00 (ST FRAE RS R BB R ) S5 EMZR A5 R . SRUTH OATIN 2 58 GBI HE B R T AR SCRIFSE

= 0 NS

U FEIR IR VI AIF AR LCA Jrik & o, RS T OB A0 A AR IHE 1, 110 2200 1 2 o i 3 L2 e

http ; //www.ecologica.cn



10 A E = 38 G

T AR AR T R HE R, 3 R R RT3 ZE 3 el L A v sl HIE 455 2 A 2 3 A o ]
WA AT IE AT IR E A, B HEEOE B, EAMITN T AR L Bl 58 AR 5 B B S FEL AT I A e R 1
SRe DR fifR [R)AE , 7 FELATE 1) e 52 C A B 08/ T B I BRI HE A 4 . B2 2 kT T T i 2l 3h A 32 %3
FTETHFRETE 220 7, 7= A T Zo B HE I, 0T 5380 PR 14 P A (e i e, 2 240 s 17 8504/ TS R 0 204 1 4 A5k />
A BT s 4l B 80 38 ZERISHER 25
2.3 BN AT ERHE O SRS A 5ie

BT AR AR [ RE VR 4544 Ut Ak RN e AR & JR TN 25 2R, 2020, 2035 1 2050 473K [ 07 A HL ik HE 7 3
HEE 5L R 205 601.191,537.066¢/kWh il 474.163g/kWh; 7E (I AR A5 5t T 7331 )& 414.351,273.606g/kWh Al
212.548g/kWh ; 7E 5 ALARRRA 5 T 73 5142 302.435 ,208.6602/kWh F1 182.558 ¢/kWh, W&l 5 fii7s .,

| 18256 O BALAE R
2050 212.55 0 JER it

5 474.1 kol

g A 47416 o S
$ E=1
g | 208.66
BE 2035 POCKXAIRKAIRKAIRKAIRKAIRXAIKXAKAXAKK] 27361
B E 7] 537.07
I o
=%

5 | 302.43

@ 2020 ROOTITBTETIITITIITLTT] 414.35

"] 601.19
0 100 200 300 400 500 600 700

LB HERL 2 B Carbon emission factor of coal/(g/kWh)

Bl 5 2020,2035 1 2050 F£ARE1ESR TR BB R
Fig.5 Coal and electricity technology scenario settings in 2020, 2035 and 2050

FET AR AR K e SOk BB IRAS M L1k, =il 50T s f 3 A 28 42 4E 2020 ,2035 Fi 2050 4F (1) A= fiy
JA CO, HEk 25 R A& 6 frn, TERRMENE ST, CO, HE & 4371 & 1047.248t ,966.024t il 886.346 t, fic Ik HE
FOHIH 25.27% 31.06% F1 36.75% ; FEARERTE 5t K, CO, HER 43 ]2 810.585t,632.308t 1 554.967t, i Jali Hi
FITHIH 42.16% 54.88% FlI 60.40% ; TERRALARER G 52T, CO, AR 73] /2 668.8241,550.043t 1 517.980 t,
WIS HEZ 3 3 52.27% .60.75% F11 63.11% , 2050 A5 ALARRR % 52 T, ARAM 20 2 28 38 22 2E T B O, HE ik
N Y TS B S A G A A A CO, HET B 1Y 46.86% F11 36.89% .,

e FRE R A RBRIER = ALIRIRIE R
- B —o— fIRAKIN R —o— SRALARERI S

—
[~}
(=3
(=}

4 65
1047.248 966.024 ® 63.11%

5, 60.40% 4 60
1000 | / : 886.346
810.585 o {55

%00 1 “—527% 1 5o
6688% 632.308 1 4s

. 554.967
600 350.043 516980 | 4o

i i
222 - Q/KZ% JISSS, %2” _________ %4 {30

Z 125
20

THE & Carbon emission/t CO,

I HE L i
Reduction ratio of carbon emission/%

(=}

2020 2035 2050
TEBLI4E4) Scenario simulation year

6 2020,2035 70 2050 F=FER T SWMARN LA X EE G FRBHMER MBI SEMAZTERHALLG]
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bus under different scenarios in 2020, 2035 and 2050
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