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Development and Emission of NRMM




1. 7IWHIIR NRMM in China

T4 Construction Machinery
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Sales are on the rise, from 0.69 million (2010) to 1.46 million (2022)
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Loaders, excavators and forklifts accounted for more than 95% of sales.
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RAVHM Agricultural Machinery
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Large Machinery Tendency, the total power is about 1 billion kW
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Tractors and harvesting machinery accounted for more than 60%

Calculated by survival curve method , in 2022, there were 9.4 million construction machinery

I
i
%3

B
X%
HELH
A
A
R
FEE&AL
]!

&5
Bz

v

TENEHR

. st BOR e
ni w0 gm ke BEREOR oo pm oy WP
BE PR L mR me Rl s= gz tu UEE g

BB BE EBE

\ y v J g
v J V' v Y

v v v \ V y v v
v v y v Y V V’ v v
v v y
v v v
v \ v \
\ v v v \ V \ v v

R HE TR TS, PEQUIM T e 4



2. EEERBINMHERS LS
Emission Contribution of NRMM
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Mobile source NO, emissions account for about 60% of the total 30.5%
NRMM NOx emissions accounted for 29% of mobile source, and PM emissions

accounted for 57% of mobile source i -

1.4%

In construction machinery, about 92% of NO, and 97% of PM come from excavators,

loaders and forklifts
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Development of New Energy Machinery

R E2 MBI A RS NI B Forklifts are currently the most electrified type of machinery B
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O The proportion of electric forklift sales continues to grow, exceeding 60% from 2021, 94.4% of 3~at
electric products under 3 tons, and few electric products over 7 tons
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Loaders, excavators and truck cranes are the main types of

machinery used in research and development and demonstration of

large-scale electric machinery

O Many manufacturers have laid out research and product design of electric
excavators, loaders, truck cranes, forklifts, etc

O In 2021, about 500-600 electric loaders and 200-300 electric excavators in
total

O In 2022, about 1,200 electric loaders and 1,000 electric excavators in total

Most of Agricultural Machinery are concept machines or prototypes,

and few commercial products
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Improvements on Pollution Prevention and Control Laws
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Standards Promoted Technological Upgrading

© 2020F K, RMENIREERBERERAER, HHIFERBHINMABIEEIKEXER
+ At the end of 2020, the National IV standard amendment and its technical requirements has been issued, which will greatly

improve the emission control level of non-road mobile machinery
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Standards Promoted Technological Upgrading
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Promotes the engine and post-processing technology, the application of advanced technology expanded
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Engine intake system (Supercharging and
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intercooling technology)
* 56 kW to 75 kW engine 82%
* 75 kw-560 kW engine 100%
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Engine fuel injection system

T Tl =] == e sl
WE 2 NIE AR W W I XRE NDF ARE TE

* <37kW engine, >50% mechanical pumps
»  >37kW engine, >90% high pressure

common rail technology in 2022
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Aftertreatment technology

37kW-75kW, mainly DOC+DPF
75kW-130kW, mainly DOC+DPF(79%)
130kW-560kW, DOC+DPF+SCR(59%)
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2. tREHERBRARF RN
Standards Promoted Technological Upgrading
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Simultaneously and Significantly Reduction on Pollutants and CO, Emissions
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China lll to China IV, >75kW engine CO, emission significantly decrease

>37kW, The median and 75th percentile of CO, emission decreased significantly with the

increase of power
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Improvements of The Superwsmn System

© FREMEFNMIEREE, EHAEBUREFR, ESLIFERIR

REBAFHEIE

»  Strictly supervise new production machinery to meet
standards, upgrade emission standards, and implement

environmental information disclosure of NRMM

BEFuogka@vecc.org.cn
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Promote the registration of NRMM

By the end of 2022 , 2.6 minllion machineries had been
registered in the whole country

Strengthen the delineation of emission control areas for
NRMM

By the end of 2022, 315 out of 337 cities had designated
low-emission control zones
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Improvements of The Supervision System
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Construction of NRMM Remote Online Monitoring Platform

Accurate Positioning system and Real-time Emission Monitoring Device
Real-time Remote Online Monitoring of Mechanical Operation

and Emission Data
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Engine operating data (if applicable)

Speed

Air intake

Atmospheric pressure (directly measured or

estimated)

SCRinlet temperature

Engine net output torque

SCR outlet temperature

Friction torque

DPF pressure difference

Engine speed

Engine coolant temperature

Engine fuel flow amount

Fuel tank level

SCR upstream NOy sensor output value

Actual EGR valve opening

SCR downstream NOy sensor output value

Set EGR valve opening

Reactant balance
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3. R ERRESTE

Improvements of The Supervision System

InmiSHmREAMRRELRE, REEE

The quality of diesel has been significantly

2019%5H May 2019

?%ﬁ&ﬁmﬂlz%ﬁhﬂﬂﬂﬁﬁ%‘éiﬂiﬁ%1 95521, EBIRERLY

19,552 diesel gas station samples in BTH ; over-standard
rate: 4.5%.

20194118 Nov 2019

«  “[EILEF” MIRKESIIMEM, (X6EEMNMITAI7
mit S RiER

+ 893 diesel gas station samples; 7 samples from 6
gas stations sulfur exceed standard.

20205118 Nov 2020

- ERREHRE2708 MMM, SEREMSINHLY, BIRER
£92.0% . 1620195, BIRRARREE,

« 2,708 diesel gas station samples; over-standard rate: 2.0%.
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Improvements of The Supervision System

s BEfE—INI%K . BN HIZZEEIE Establish machinery entry and

Local supervision experience -- Shandong Province exit registration system

- " : L : . O RTEA: BITH. WREKS
= HEBMME A K High emission machinery prohibited zone 0 BR: RETARAEINES CHHEET i 2R
O 20195 ZHE—RYEEM £, 202258 SHINER KXY X2 2 HBUFHE b 58S . AFEERXEK. 5 EESHEBGERIE T/
O 2EZAE—RUTHM, 39 XIEn==2HE M O Implementation places: construction sites, logistics parks,
0 On the basis of completing the first round of demarcation in 2019, the high- etc.

emission prohibited zones will be expanded to township government [0 Requirements: Supervision platform and wechat mini

locations in 2022 program "entry and exit registration" module, prohibit non-
0 Chinal and below is prohibited, some areas are tightened to China Il coded coding, do not meet the requirements of the

. ) ) prohibited zone, black smoke or excessive emissions

SCEYE 842 Real-time location: machinery entry operation.
O Z—2EEK, RESHTEEERRBEMLLHIZEK w
O B 202F A RRBMA LT 15374, EKRR31%, RET5EM2023 s Vi W v S s

‘Iised:  BATAR GURLTER) ERREELR IE ENERIMAERS

FER
O SEAR: STESKEREZRIWMIREMKETS, #ITH8ERE. BR.
B, AOEFAHRTER

O Unify the requirements of the province, and put forward the requirements of

TES: IR s
e £181
L Fet:
KIERY, TeRE: EAL
o || s

e £

the proportion of installed networking in each city in each year i i
LT R
O Method: build a real-time positioning and monitoring platform - -
O Results: In 2022, the number of installed networking in the province reached plll W= =

153,000 units, the proportion reached 31% (better than 2023 target)
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Promotion Zero-emission Machinery

(4mBESRAERBB®RITRIR) (FXS [2018) 1795)

Action plan for diesel truck pollution control battle

IniRFTEERIEERBNMAE R, EERKENHRIENSELLERSHER
EBRBIINMXIERN, SRS ERFEERNSEMRIEERBHNM .
ERXEEO. 5. KKK . YREMENERNER. 55, PESEL
Wi, EEXBEFEEIRNEEREFENM .

Accelerate the promotion and use of new energy non-road mobile
machinery, and encourage the priority use of new energy or clean energy
non-road mobile machinery in the areas designated by key regional cities
to prohibit the use of high-emission non-road mobile machinery.

The new and replaced shore cranes, yard cranes, cranes and other
operating machinery in ports, airports, railway freight yards and logistics
parks in key areas mainly use new energy or clean energy machinery.

(RMBESRRBERETHAR) (KKK [(2022) 685F)
Action plan for diesel trucks pollution control battle

Rt EINRIEH SRR . MRERX . BO. HiE, IRXE, Wk, EK.
R, B4 7 LSITH EWHRIERERNOELEBNIMITRERNL o
BEFENER 3 MU TR EEASSIHIERK

According to local conditions, we will accelerate the new energy of
railway freight yards, logistics parks, ports, airports, as well as the new or
updated operation vehicles and machinery of thermal power, steel, coal,
coking, building materials, mining and other industrial and mining
enterprises.

Encourage new or updated forklifts under 3 tons to basically achieve new
energy.

(ESRXSERTIBHENSEERARER)
Technical guide for emergency management of mobile
source in key industries in heavily polluted weather

BXRIRHIBAERNIEEEBHNMERER
BRENBRMEEHTIRER

By AFERB MM E T Ak

AZHBREN, FRANMA SR E=REA EARESR LB AN

* Firsttime, the control requirements for on-site vehicles and
non-road mobile machinery were proposed

* According to the number of stage machinery for
hierarchical management

» Establish non-road mobile electromechanical ledger

+ Grade A or B enterprises, the machinery should be all
national three and above standards or pure electric
machinery

5 FERBANMET 2 KERE

& W X 3 IR
HRELHI FHGY
| £ EH S Fs: YYYYMMDD
. ,, Hoo, B11; B22; E33; E44; HsiS;
s R B o6 WD EHHBE: X
ABF AT TFHH(64)
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Promotion Zero-emission Machinery

175 SERE L2 AR C AR IR R E R
Implement Economic Subsidy Policies at Local . B¥: BERNEESLRXYESKN09%

b= A HANE Y BSKEH#ME Beijing fuel machinery elimination and renewal * Subsidies Standard: based on load rating
subsidies * Result: forklift electrification rate 99%

© (IEREFEATF A KEHSHRE REHEEENEH R E AR IFEER)

. %bHﬂIﬁE SOHREFLARSS, AEKSSARERWIRHNRE, BEESE
1Aw/& 2AmA 3h7//A 4Rm/A  5hw/A

AEFERSMUT (S50) SSHXEN, T=RFRXBNFESH,
financial support policy for the elimination of high-emission old diesel freight -

«  “Beijing Economic and Technological Development Zone promotes the
trucks and diesel forklifts”
ubsidy

« Time: 2016.10.01 to 2018.06.30 (ten
+ Content: no longer use less than 5 tons diesel forklift can receive the thousand/unit)

development zone government funding subsidies

Fﬁ%lﬁﬂlﬁ‘ﬁ,‘;&ﬁ%ﬁ%ﬂﬁ Shandong Province old machinery elimination and renewal subsidies
TiEAT: SRVEES200067T, HSEH (K) #HTAHMERR, *MEEE: REBIRE. UFRIE. ERL5H

© BRG 2022FAE2EREFRZIBIMESAEIESR, THREAE—RUTZEIMA100RE

+ Method: 20 million Provincial financial funds, subsidies issued by the cities (districts), subsidy types: dismantling scrap, new for old,
replacement of the engine

* Result: first old engine replacement in China, eliminate 4100+ units China | and below machinery in 2022 17
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Recommendations on Future policy




REKRBEREIN

Recommendations on Future policy

(1) TEZMIREAZR Improvements on Laws, Regulations and Standards

Cina I
— China ]

EREM:
O #RTIEERBNMHBISEIEERNE, BiRIFERE
m:m{%—%\ﬁﬂ: S T:Em %%%%Hﬁ%iﬁ&%{i Construction Machinery
BARAE: .
D ﬂ-z&HEE%lﬁgim*ﬂmHFm*ﬁ;ﬁ ] 5%;%%5(:021?}@ E%u :f; I: S\Emiﬂon Baseline i
sARSEm: NS

O (ETIFEREMEHERE RAFIRAER, EM5RME “SHRIIKREF
O SETIENM . KU . EMNESESEREREARBERTER, 5ISTHBEARLRRE
Laws and Regulations: =

O Administrative measures for emission control of NRMM
0  Clarify information disclosure and supervision methods of in-use NRMM

we B & 2 2

Technical Regulations:
OO0 Upgrade the emission standards of NRMM, coordinating the control of pollutants and CO,

Technical Guide:
O Revising technical guidelines for the compilation of NRMM emissions inventories

O Policies or guidelines on clean and low-carbon technologies for construction machinery, agricultural machinery, garden
machinery, etc.

New enargy emision reducion
Ul dow enisson Sandards
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Recommendations on Future policy

(2) BEUEEZR Improvements on supervision system

« H—EBRAERIDE

- ERTUEURERFMERSR. STUEBRAERE
BERES

© FRERBHIMAARRLES

» Further strengthen cooperation between departments

» Performance classification of industry enterprises and use sites,

industry ultra-low emission control, etc.

* Environmental supervision on hew energy mobile machinery

(3) B XmSENEI Establish Incentive Mechanism

- ESFHRIFERBHNMARE, HIETHRREXIH
HE

- BRBERERTRAHERDENE, INBAXBERNMAUIAR
- BEEMIR R IR NE R R

« XFREIAANM, RIFEMRK. HEMRANDREE
EF, ROAEERME, SEEH A REFRNM

*  IN3RXSHAETRBR B (R HE AN S P fsE FB B RBUR 144

+ Strengthen the evaluation of the effect of the actual use of new,

* Promote the application of zero-emission non-road mobile

machinery, and formulate implementation plans for zero-
emission demonstration zones

» the most effective promotion measure, strengthen the detailed

study of related policies

* Incentives for supporting infrastructure construction and use

* Encourage early phasing out of machinery by new energy

machinery

20

energy and ultra-low emission machinery
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