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RESHEELESE
Legal background of greenhouse gas control
(RRITHBTRE)

“Atmospheric Pollution Prevention and Control Law”
B PaXRSEHR, NEUREXASINERENBR, BFRLGE, MG,
HREFRRERL, MU LEailnE, ARREIREM.

Article 2 Atmospheric pollution prevention and control shall aim at improving
the quality of the atmospheric environment, adhere to regulation from the
source, make plans first, transform the economic development mode,

optimize industry structure and layout, and adjust the energy structure. .

RKEBEMSRESETEZEE
PriaRSisa, NMEIEEXTAE. T, HIhZERE. B, RUIFEXRSISR s & wl a
HEGEhEa, HEITXEBXSSRERGEHE, WA, —SHm. s,
ERMETW). 8FARTHMILEESIRSLRETEE .

To prevent and control atmospheric pollution, it is necessary to
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strengthen overall prevention and control of air pollution from coal
burning, industry, motor vehicles and ships, dust, etc., promote
regional joint prevention and control for coordinated control of
atmospheric pollutants and greenhouse gases such as particulate
matter, sulfur dioxide, nitrogen oxide, volatile organic compounds,

and ammonia.
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Greenhouse gas’ composition
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In terms of gas type, the most important greenhouse gas in China is carbon dioxide emissions, at 10.275 billion tons, accounting
10% for 83.5% of total greenhouse gas emissions;
MHERSUEE, BedRvE i = AR HER 9559 M — E ARk M, R ERIERE SRR IHEECRIE, i = AR
0% EH77.7%.
In terms of emissions, greenhouse gas emissions from energy activities are 9.559 billion tons of carbon dioxide equivalent and
eo eo eo are the largest source of greenhouse gas emissions in China, accounting for 77.7% of the total.

% Yo ]9 HIERR: 2014EZEESIKSE Data source: 2014 National Greenhouse Gas Inventory
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Percentages of greenhouse gas emissions
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Percentage of greenhouse gas emissions
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Greenhouse gas emissions from transportation are 820 million tons of carbon dioxide equivalent,
accounting for 8.6% of greenhouse gas emissions from energy and 6.7% of total national greenhouse
gas emissions.

In 2014, greenhouse gas emissions from road transportation, railway transportation, air transportation,
water transportation and other transportation were 6.9, 0.1, 0.5, 0.7, and 0.0 billion tons of carbon
dioxide equivalent, respectively, accounting for 84.1%, 1.2%, 6.1%, 8.5%, and 0.0% of transportation

greenhouse gas emissions,

T GHEITHT
0.0% 1.5% fF=

2014 . BARHZE. PEMBFHZE. fHEWZE. BItERESIEHDR 7 814100
TEAMCYE . 2.0 AR L 3240 AR S . 0. MG A A Y E . 0.014mE =
FALIRAE, ol IE RS I == AR 20.6% . 30.9% 47.1%. 1.5%. 0.0%.

In 2014, greenhouse gas emissions from passenger cars, light commercial vehicles, medium and heavy
commercial vehicles, agricultural transport vehicles, and motorcycles were 140 million tons of carbon
dioxide equivalent, 210 million tons of carbon dioxide equivalent, 320 million tons of carbon dioxide
equivalent, 10 million tons and 0.0 billion tons of carbon dioxide equivalent, respectively, accounting for
20.6%, 30.9%, 47.1%, 1.5%, and 0.0% of greenhouse gas emissions from road transportation,
respectively.

HiERR: 204EREESARER
Data source: 2014 National Greenhouse Gas Inventory
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China’ s Carbon Reduction Target
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At 75th United Nations General Assembly, China proposed in the general debate that,
“China will scale up its Intended Nationally Determined Contributions by adopting more vigorous
policies and measures. We aim to have CO2 emissions peak before 2030 and achieve carbon neutrality
before 2060. “

I BiRIrh R, EnPRIESh R AR K e . PRSI, SCRFA SR &
JeIRBIBRBEREAE, H)E O =OF i uEEATE T & .

The “14th Five-Year Plan” proposed accelerating the promotion of green and low-carbon development
and reducing the intensity of carbon emissions, by supporting locations where conditions permit
taking the lead in reaching peak of carbon emissions, and formulating an action plan for peaking
carbon emissions before 2030.
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Vehicle Greenhouse Gas Management Models in Different
Countries and Regions
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China's Current Fuel Consumption Standards

lmll

2R (GVW < 3500kg) BE8F (GVW>3500kg)
Light vehicles (GVW < Heavy vehicles (GVW>

GB 19578-2014

FAEMELEFREERME (TMERIEITH)
BE{E*T, Passenger car fuel consumption limit (Under revision in the
next stage)
|_| m It GB 27999-2019 GB 30510-2018
SRFAZEMELBREETN G A RIER ERHRERINEIERERE (THEEITH)
Sta N d a rd Evaluation method and index for passenger car fuel Heavy commercial vehicle fuel consumption limit
consumption (Under revision in the next stage)

GB 20997-2015
REBAEWREIERERE (THERIZITH)
Light commercial vehicle fuel consumption limit
(Under revision in the next stage)

GB/T 19233-2020 GB/T 27840-2011
SIA N BRANS LR EIR I A SRERERREIERENET A (TMERETH)
l‘itjl‘_‘Lj‘j_li Light vehicle fuel consumption test method Method for measuring fuel consumption of heavy
R commercial vehicles (Under revision in the next stage)
EXpe rimental GB/T 19753-2013 GB/T 19754-2015
RESRSMNEMSFREREERNTE (FHMERIEITH) HRRAMNEMSFRERFEERNTTE (THMERIETH)
m et h O d Light hybrid electric vehicle energy consumption test Heavy hybrid electric vehicle energy consumption test
method (Under revision in the next stage) method(Under revision in the next stage)

HIURTER B=PER
Fourth stage Third stage



EREIRREEIESIRHE | Fuel consumption standards for heavy vehicles

QC/T 924-2011 GB 30510-2014 GB 30510-2018
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Heavy commercial Heavy commercial Heavy commercial
vehicle fuel vehicle fuel vehicle fuel
consumption limit consumption limit consumption limit
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Newly finalized First stage limit All vehicles Newly finalized Newly finalized
vehicles s i Second stage limit vehicles vehicles
First stage limit RIS Third stage limit Third stage limit

Newly finalized vehicles
Second stage limit

F—BNER First stage FE B ER Second stage FE=BER Third stage

GB 30510-2018
55‘2—;%’%37]%5?;%?50%1 4% B MYERIN™12.5%-16%

QC/T 924-2011 10.5%-14% stricter than the first stage

12.5%-16% stricter than the second stage
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Fuel consumption standards for heavy
vehicles

KARFAREEE

Adopting a single-vehicle model
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BRAGTEERE BHERERE SXRTERE RHERERE SAXTESRE BHERERE SXARTERE BHEREBRE SARITERE BEBERERE

(GVW) kg L/100km (GCW) kg L/100km (GVW) kg L/100km (GVW) kg L/100km (GVW) kg L/100km
3500 < GVW=4500 11.5* GCW=18000 28.0 3500 < GVW=4500 10.6* 3500 < GVW=4500 13.0 3500 < GVW=4500 11.5
4500 < GVW=<5500 12.2* 18000 < GCW<27000 30.5 4500 < GVW=<5500 11.5* 4500 < GVW=<5500 13.5 4500 < GVW=<5500 13.0
5500 < GVW<7000 13.8* 27000 < GCW=35000 32.0 5500 < GVW<7000 13.3* 5500 < GVW<7000 15.0 5500 < GVW<7000 14.7
7000 < GVW<8500 16.3* 35000 < GCW=40000 34.0 7000 < GVW<8500 14.5 7000 < GVW<8500 17.5 7000 < GVW<8500 16.7

8500 < GVW<10500 18.3* 40000 < GCW=43000 35.5 8500 < GVW<10500 16.0 8500 < GVW<10500 19.5 8500 < GVW<10500 19.4
10500 < GVW<12500 21.3* 43000 < GCW=46000 38.0 10500 < GVW<12500 17.7 10500 < GVW<12500 22.0 10500 < GVW<12500 223
12500 < GVW<16000 24.0 46000 < GCW=<49000 40.0 12500 < GVW<14500 19.1 12500 < GVW<16000 25.0 12500 < GVW<14500 25.5
16000 < GVW=<20000 27.0 49000 < GCW 405 14500 < GVW<16500 20.1 16000 < GVW=<20000 29.5 14500 < GVW<16500 28.0
20000 < GVW<25000 325 16500 < GVW<18000 21.3 20000 < GVW<25000 375 16500 < GVW<18000 31.0
25000 < GVW=<31000 37.5 18000 < GVW<22000 223 25000 < GVW=<31000 41.0 18000 < GVW<22000 345
31000 < GVW 38.5 22000 < GVW<25000 24.0 31000 < GVW 415 22000 < GVW<25000 38.5
25000 < GVW 25.0 25000 < GVW 415
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Test method
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Fuel consumption standards for heavy vehicles
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Testing cycle uses a C-CWT cycle.

The carbon balance method, quality method, and
volume method are used to calculate the measured
data and then weighted according to the

characteristics of various vehicle models.
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Fuel consumption standard planning for the next stage of

R{EBR
Limit target

10%? 15%? 30%?
Lower than stage 3 Lower than stage 3
10%? 15%? 30%?

R=MEPER } BR=MEPE(R

2020 1IE = /Fo B UM ER T EIETT

heavy vehicles

T'®R | Working conditions

PEERRFEFIA
CHTC

‘ _WTV‘ SERHEERF IR TEEE (FEAE | | SEEEEFIR
CHTC-B %) BHEIR CHTCG-LT (GVW< 5.5t
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CI I I C PERER/FLAR FEBEERF TR PEFEEERF TR
CHTC-HT (GVW>5.5t CHTC-D CHTCS

The fourth phase of standard revision will be officially launched in 2020
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EBNER

Model target
BN ERE SR ERATEENER
M B TCEE KBt ?
When setting indicators, consider the
difference in difficulty for different
models

Change from stepped requirements to
linear?

EELN
Management method

BAZRUETR Single model management

!

BEEPIIFY? Bicycling & corporate
average?
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Fuel consumption standard planning for the next stage of heavy vehicles

BEFVECTORHiTECHTCHIC-WTVCRIZRIEHEEEXILL a1t

Comparison and analysis of fuel consumption based on VECTO software used to calculate CHTC and C-

WTVC curves
CHTC-B&C-WTVC CHTC-C&C-WTVC CHTC-HT&C-WTVC CHTC-TT&C-WTVC
| N Yorpryu
CHTC-B&C-WTVC T RhEsdtLY CHTC-C&C-WTVCI R BZIIt CHTC-HT&C-WTVC TR AL TtY CHTC-TT&C-WTVC I R AhEexItY
CHTC-B&C-WTVC working CHTC-C&C-WTVC workina CHTC-HT&C-WTVC working CHTC-TT&C-WTVC working
195.00 260.00 160.00 285.00
150.00 2500 — o e L - ———————
18500 AN /N L R e 155.00 280.00
E 180,00 E 250.00 ,:E: ,:E:
E” 17500 E” 245.00 20_14g/km j‘;’:” 150.00 E 275.00 17.089/km
M 170.00 M 240.00 M 145.00 M 270.00
$E 165,00 e 235.00 = e
% 160.00 % ______ % 140.00 % 26500 P —————
15500 = 000 ﬁé ﬁé
150.00 22500 135.00 260.00
145.00 220.00 130.00 255.00
CHTC-B C-WTVC CHTC-C C-WTvC CHTC-HT C-WTVC CHTC-TT C-WTVC
CHTC-BLLC-WTVCHFEEREIN17% CHTC-CEKC-WTVCEFEEENNS.6% CHTC-HTELC-WTVCEEE11N12.4% CHTC-TTELC-WTVCEES1%116.4%
CHTC-B consumes 17% more than CHTC-C consumes 8.6% more than CHTC-HT consumes 12.4% more than C- CHTC-TT consumes 6.4% more than
C-WTVC C-WTVC WTVC C-WTVC

___________________________________________________________________________________________________________________________________________________________

g CHTC TRASMAEEFERELC-WTVC DR e R 5£06.4% ~ 17% §
! Fuel consumption of the CHTC working condition is about 6.4%-17% higher than that of the C-WTVC working condition !
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China VI heavy vehicle CO2emission level research
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China VI diesel engine CO2 emission analysis

WHTC

600-620, 3%
<600, 3%
>800, 0
780-800, 2%
760-780, 2%

m <600 m600-620 m=620-740 = 740-760

m760-780 m=780-800 m>800

#9280 5 E7SEHAB
Approximately 280 China VI diesel engines

620-740g/kwh CO2HER &5 o
620-740g/kwh CO2 emission percentage

m620-640 ®640-660 = 660-680
© 680-700 ®m700-720 = 720-740

E A% BAL WHTC & CO24EHK
China VI diesel engine WHTC cycle CO2 emission

620-740g/kwh 5kt 88%, /MF620g/kwhi bt 5%, KF
740g/kwh 5 kb 7%

620-740g/kwh percentage 88%, less than 620g/kwhpercenta
5%, greater than 740g/kwh percentage 7%
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China VI diesel engine CO2 emission analysis
WHTC

>800
- 0%
T '
740-760, 4% E_ 620-640,17% 660-680, 20%
600-620, 3% -/ (“
<600, 2% 720-740, 10%
680-700, 12%

700-720, 9%

>800, 0%

760-780,
0% 780-800, 0
740760, 3% o
600-620, 5% ?"

<600, 1%

, 640-660, 31%
720-740,1% .--*/
700-720, 3%

680-700, 6%

660-680, 19%

#9280 5 E7SEHARI(EGR 190+,3FEGR 80+)
Approximately 280 National VI diesel engines (EGR 190+, non-EGR 80+)
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China VI diesel engine CO2 emission analysis WHSC

P ettt b LR LEELLEEELD >

E 7<% HH WHSC B COo28EkK
China VI diesel engine WHTC
cycle CO2emissions

F40-760 > 760 oo
720-740 30y, 5%
1% M

600-620, 18%

620-640, 21%

640-660, 15%

........................ ’
: 620-740g/kwh CO2HER &5 b
--------------------- . EIlIIbeUIIb PCI LCIILGH—
IF600 11%
Less than
600-620 18%
620-640 21%
m <720 m720-740 = 740-760 = >760 640-660 15%
660-680 12%
680-700 9%
700-720 10%

#9280 5 E7SEHAB
Approximately 280 China VI diesel engines
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China VI diesel engine CO2 emission analysis
WHSC

740780, 3%

720-740,2%

>760, 0%
700-720, 6%

660-680, 3% [y
640-660, 7%

#9280 5 E7SEHARI(EGR 190+,3FEGR 80+)
Approximately 280 National VI diesel engines (EGR 190+, non-EGR 80+)

600-620,13%

<600, 9%

700-720,11%

620-640,16%

640-660, 18%

660-680, 16%

680-700,12%

16%

620-640,
34%
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WHTC cycle
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diesel engine CO2 emission
analysis

—T-788

740
722 726
716
702
1692

'<3L 3L™6L 6L~9L

677 673
667 666
——658 656 655
650 649
633 636
620

WHSCIEIR
WHTC cycle

aL~12L 2121
AFE (L)

o AFEEEE RN ——HE /DB RWHTC/WHSCIEFRCO2 /K 2 T s, & k2 7 21908/kwh

Engines with different displacements—the CO?2 level of the WHTC/WHSC cycle shows a downward trend

from small to large displacement, the maximum difference is about 90g/kwh

£92805E7 S HASI(EGR 190+,3FEGR 80+)
Approximately 280 National VI diesel engines (EGR 190+, non-EGR 80+)
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China Vi dlesel engine CO2 emission analysis
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WHSC cycle
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579

572

co2
co2

719
706
700 704 700 ——700
602 594
686
674 674 677
——663 s60 663 667 664
654 654
——650 651 650
650 644 645
610

550 550

500 500
<100kwW 100kW~200kW 200kW~300kW 300kW~400kW 400kW~500kW <100kW 100kW~200kwW 200kW~300kW 300kW~400kW 400kW~500kW

A B

o RN R ML ——IhZE H/DF] KWHTC/WHSCIE CO2/K F & T [F#adh, i KZ % 4100g/kwh

Engines of different powers—from small to large power, the WHTC/WHSC cycle CO2 level shows a downward trend, the
maximum difference is about 100g/kwh

£92805E7 S HASI(EGR 190+,3FEGR 80+)
Approximately 280 National VI diesel engines (EGR 190+, non-EGR 80+)
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ANFEGYVW AR IFE K (C-WTVO)
Fuel consumption levels of different GVW models (C-WTVC)
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China VI diesel vehicle fuel consumption

and CO2 analysis
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£ 00& 005; QQLG 005; 00‘6 00‘6 3 500<GVW<4 500 5 500<GVW<7 000
&9 ) 0o 6O 08 5O

7 000<GVW<8 500

1069 1055

876
840

728
684

706
671

625
588

8 500<GVW<10 500

GVW (kg)

(C-WTVC)

With the increase of GVW, fuel consumption will increase, and CO2 emissions will decrease, but fluctuate

ASIRENSEHE, RAC-WTVCEIR, BEISRAPEMSIRENECO2LLAFN
435 China VI diesel vehicles, using C-WTVC cycle, and simultaneously using POMS equipment to measure CO2 specific emissions
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CO2 percentage of emissions of different GVW models

835
764
597 684
610
632 640
583
552
L6

25000<GVW=31 000

20 000<GVW<=25 000



75 I iHFE A CO253 1

China VI diesel vehicle fuel consumption

and CO2 analysis
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AN FIGVWEE T 4 sE i B (PEMS) CcO2 L HETX

Actual road test (PEMS) CO2 emissions of different GVW diesel vehicles

2963048 E 7SR AE L E RN CO2LLHEEE R
CO2 ratio emission results of about 630 China VI diesel vehicles in actual road tests

B T A A ey K
PRAANE T, FEEGVW
W hn co2i) b HEBUE /A
5

Mainly due to the different
loads and routes of the test
vehicles, as the GVW
increases, the CO2 specific
emission trend fluctuates.
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Greenhouse Gas Emission Research Plan for Heavy Vehicles
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Comparison and planning of greenhouse gas monitoring systems for heavy vehicles

W&

Details

HE (HRI/BTR)

China (Planning/Research)

AT
Range of greenhouse gas

55 H AR IS B

Compliance with other regulations

FRAEL e

Limit set

W A

Range of controlled vehicles

KEHHL

Engine

e

Entire vehicle

Wi A7k
Control method

AAEER

AL

MAEA

HAf

Hemcdzth

FERFT Ak

CcO2

CcOo2
GHFETCPRED
CcOo2
(Unlimited fuel consumption value)

KA
TERRAE

Engine/vehicle
Unlimited value

oy (N2, NIZEBIPf4H)
Partial (4 types in N2, N3 models)

[FIHEEATER (WHTC/WHSC)
Same emission test cycle (WHTC/WHSC)

g/kwh

VECTO #fHA54L)
VECTO software simulation

g/(ton.km)

Ak

Company average

7

None

CO2, CH4,N20

WESAK, W

Greenhouse gas, fuel consumption

FANHUFRAE -
Engine limits:

. CO2: %R IN N5/ (5| F2, £l ER3)

CO2: Divided into 5 sub-categories based on vehicle type (towing vehicle 2,

professional vehicle 3))
. CH4,N20: Zi—FR{E
CH4, N20: Consolidated limit
IR
Model limit:
CO2: G ZE RN 220 B 4324
U CO2: Classified by model and vehicle configuration

Eoeiil

Entire
EIHERCR A
Same emission test cycle
#5| % SET
Tractor: SET
LAV R FTP

Professional vehicle: FTP

g/hp-h

GEM R Af:A54L)
GEM software simulation

g/(ton-mile)

IR ANHUIRE+ABTR 5)
Bicycle & engine limit + ABT transaction

x

None

CO2, CH4,N20

CO2 5 B A i ¢

CO2 with fuel consumption joint control

RAWBRE: e
Engine limits: To be determined
(G—PRE? D
(Consolidated limit? )
BERE: g
Vehicle limits: To be determined
(BB ER JLGVW 4252 )
(Based on model and GVW classification )

A ?
Entire?

[FIHERATE. (WHTC/WHSC)
Same emission test cycle (WHTC/WHSC)

g/kwh

Fe e
L5 vs AL, vs PEMS? )

To be determined

(Rotating drum vs software simulation vs PEMS? )

g/(ton.km)

IR ANHLIRE
(Ab-F35? )

Bicycle & engine limits

(Company average? )
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Greenhouse Gas Emission Research for Heavy Vehicles

Kol —RESHFHBE A SN 7556755
Engines—Study of Influencing Factors and
Evaluation Methods of Greenhouse Gas Emissions

E7 &R ST

(CO2. CH4, N20)
China VI engine data analysis
(CO2, CH4, N20)

8285 (WHTC, WHSQ)

=S INRAERBE N RN ERAR

Bench test (WHTC, WHSCQC)

Research on Greenhouse Gas Emission
Reduction Capability and Influencing Factors

A AR T T =R A DT
Emission reduction technology feasibility
plan and cost analysis

EEE R EE

RREZESIMEEEIRE
Combining China VI engine data

Explore recommended limits for
greenhouse gas emissions




SRERESTHEINAR
Greenhouse Gas Emission Research for
Heavy Vehicles

B COHME MR R RIHN T AR
Entire vehicle—CO2study of factors influencing
emissions and evaluation methods

« EAEEEN IR COELED T

CO2 data analysis of China VI vehicle fuel consumption testing

« SiHREREE

coordination with fuel consumption standards

* RS COHEBR M AR

Fuel consumption and CO2emission interdependency studies

o BEEETHRIE (CWTVC/CHTC)
Vehicle drum test (CWTVC/CHTC)

< BESINHREEN MR RRATR

Research on Greenhouse Gas Emission

 HRESARR TS R A A ST

Feasibility plan and cost analysis of emission reduction technology

REEERESHRUEEIRE

Explore recommended limits for entire vehicle greenhouse gas emissions
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Greenhouse Gas Emission Research for
Heavy Vehicles

i

SR P — COHRTIGH M X 3R S v 772
Actual road—CO2study of factors influencing
emissions and evaluation methods

El7 SR ERmE RS i CO2 &R S Hhr
CO2 data analysis of actual road test of

China VI vehicles

SR E BRI IS R AT ES M ST FIISIE
Analysis and verification of actual road sensitivity

and repeatability of test results

RERSBUIICOHERIRIRE

Impact of system degradation on CO2

emissions
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Greenhouse Gas Emission Research for
Heavy Vehicles

B EFrE AR RE R %

(RGMVECTO, EEGEM2.0%)
Applicability of existing international software
(European VECTO, US GEM2.0, etc.)

EAPEFEES. BRI

RUEIAER 73 3%

A simulation software method suitable

for Chinese vehicle configuration and road conditions

KRR RESHR
|dentification of key parameters of engine
and vehicle

RS RIRNIRIT SO R &
Investigation of the principles of
vehicle classification and boundary
conditions

ARSI S SO ZE SR —EU M IRIIE
Verification of consistency between
ETFHAHERT BB COMENTN 54 erement et 2ct
Evaluation method of vehicle CO2 emission based on |
software simulation calculations
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Greenhouse Gas Emission Research for
Heavy Vehicles

I\
Summary

v EERE
Recommended

EJ’W-'F limits

sz 1= v AR

Softwar Feasibility analysis
igzﬂ e of emission
FX

. . reduction
Vehicle simulati technolo
on 9
hub

v HRBIRE

Model localization
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Thank you for your attention!
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