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Promote Best Practices for CMM Utilization and Emissions Reductions

A& BEHFHRFOEESF K

Vice Chairman of RCE-CMM in ShanXi Shen Jinming
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LI.ITH@@E#%E 7} 9% #.C» RCE-CMM in ShanXi Y

201943 BERELAEIENIEMHEIAAFEFIER,

It is a non-profit organization officially registered in Shanxi Province, China in March 2019.

=E: HOFIREET RLKE, IZREN RHMRFIAKE, B BRESEHL,
Purpose: Committed to improving the safety level of coal mines, improving the level of CMM control and utilization,
and reducing greenhouse gas emissions.

Best Practice Guidance for Effective Methane
Drainage and Use in Coal Mines

INgE: RIH PEIEARTFA. EFTRAIEES. REFRESTEA. e

Function: It is a platform for the promotion of new methane technology in coal mines, a platform W SO AR SRR

for international exchanges and cooperation, and a service platform for project development. s b
AL R

(£55: I BRSERZUHRFIBRT REeiESiiar, FRIGH BEmRFIFRRHE
WA, AR BR. BUSERERAR, PE. FlEBEXE. BE. TiiheREe SABKAEROAL X
g, Xk, 1TAMRERAZEE SIS,

Mission: Promote BPG for effective CMM control and utilization, and carry out
CMM control and utilization emission reduction technologies, laws, Research
on policy, business and other topics to provide low-carbon development for
coal mines, stakeholders, governments and industry associations Intellectual
support.
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201745 B 5B A ERNNE FEREFZITSIEESFSigned MOU with the UNECE in May 2017
EERERATRS TR I{EActively carried out work under the guidance of GOE
TORMERS IS0 RERR{ESEIEIEE" Actively promote the BPG on CMM and AMM

t%ﬁﬁﬁﬁ?ﬂ]%ﬂﬁﬂﬂiﬁﬂbﬁ?ﬁlﬁﬁCultivated gas extraction and utilization emission reduction demonstration
projects

AN (25) EFFRKiRE1EOrganized (participated in) international exchanges and cooperation

?Elc'l" Eu R EF BRHES i RKPromoted advanced technologies for gas extraction and utilization emission
reduction

IRSSEHFIBIB A% Supply service of development of gas utilization projects
57\ RER EHIEParticipated in the formulation of industry gas standards

ETWVAEETEARSI Has had a great impact in the industry
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F—aEbo PENEH FRRF FBRHEER
Part I: Part I: Overview of CMM utilization and emission
reduction in China

B8B83 REIGE EHrFI RRHERTE
Part Il: Progress in CMM utilization and emissions Reduction
in China

F =8 PEKHBIAFNIEN BRGTRHFBER
Part ll1I: China’'s ETS and CMM utilization Policies

SBMERSD TIEEImRREILIFER

Part IV: Review of work and future key work
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Part IV: Conlusion
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Part I: Overview of CMM utilization and emission reduction
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PERESTEES: BRI F2000KEESHRFFEEL/36.81512m3, (EHFFE=
China is rich in coalbed methane resources: the geological resources of coalbed methane with depth of less than
2,000 meters are about 36.81 trillion cubic meters, ranking third in the world.

EIXRI20S5FH, FESRE REFIRIRERRE

Over the past 20 years, China's coal mine gas utilization has developed rapidly.

P ] T EuER el SR R R R

CMM extraction, utilization and emission reduction in China
BAfsi: {2 Nm3 unit: hundred million Nm3

20004 2010 2018<F
FHmH>EE CMM Drainage 18.58 76 128
FHFIFE CMM utilization 5 24 47.1
EHfIAZE CMM utilization ratio (%) 26.91 31.58 36.8

#HE2022Fk, PEERSFRHES/92070.12(2, HRUFESHERESL9/9483(CE, As of the end of 2022, China's coal resource reserves are
207.012 billion tons, of which Shanxi Province has coal reserves of about 48.3 billion tons

2023F S FRIES~=137752KMEIn 2023, the total raw coal production in Shanxi Province is 137.752 million tons
WFEEES2000KAi%09=FEE£98.317312m3, HHEIA1/3. The resources of Shanxi coalbed methane shallower than 2,000 meters are about
8.31 trillion m3, accounting for nearly 1/3 of China.

2023FFEES~E112.7Zm3, HGHEEES~E/I90%; In 2023, Shanxi's coalbed methane production was 11.27 billion m3, accounting
for 90% of China's coalbed methane production

2024£F1-7AIIARKEESFE79.2(Zm3, FLLIBK22.3%, GHERES~ER81.4%, Mit2FF~E150{Zm3, From January to July 2024, Shanxi's
coalbed methane production was 7.92 billion m3, a year-on-year increase of 22.3%, accounting for 81.4% of China's coalbed methane
production, and the annual production is expected to be 15 billion m3.
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2022 I EIRE REMHRE63(Zm3, FIAE29.2Zm3, MREHFIAZR46.35%

In 2022, the coal mine gas extraction volume in Shanxi Province was 6.3 billion m3, the utilization volume was 2.92"
billion m3, rate was 46.35%.

WFREE RERFIRLARE KR, RASBAFIALN, HEARBENT:
According to the different concentrations, the gas utilization method of Shanxi coal mine adopts the cascade
utilization method

230%: hERAMS. &H. FLIRBKRCNG/LNGurban civil gas, power generation, cryogenic concentration CNG/LNG
220%: TEEMRMIIRRCNG/LNG pressure swing adsorption to concentrate CNG/LNG

210%: RREERH&ZHBLow CMM power generation

<10%: {ERERENSRESESRALMEIR mixed with air and oxidation for heating

<0.75%: BN ERERESRIGRER EEERa B EX~VAM mixed with low-concentration CMM for RTO and
cogeneration

Bel, iR EIHREFIBENEERRERRERERIEIS%LATRENREFIBZKERK, SEMSANFFLIRA.
At present, the main factor affecting the utilization rate is the utilization of below 8% concertration, which requires
the development and application of new technologies.
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Improving the utilization of VAM is one of major issues

BRI EHIRELTF0.2% ~ 0.4%218, [EIRMEER.

The concentration of VAM is between 0.2%~0.4%, which is a low- T —
order energy source. I o
ERIEEARISEE: RTO—EISIRIA— ISR SRR, ” || e
The current technical route is: RTO — steam boiler— turbine — . *[LIJ?E ’
waste heat utilization. S
BFRTOZEWRHRRENERE.2%, MBS E—ERNERER (I = mimne A

Since the RTO device requires a gas concentration of 1.2%, it is % -
necessary to mix a certain amount of CMM i i

. . . - —t — i R J
BEREAFIARERAIREX, GERA, IREOIHIK, EERPE - o

F5R, TEHEEE. YRECGRHA, 7BRBSIM, FiAFALNA 4 mma |
EFZEHENMIT. _,,[. mxm

VAM projects needs large investment, large floor area, long
payback period, and high operating costs, which require
government encouragement+restraint policies, demonstration
project guidance, and new technology development
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s5—aB53 REGH RARFIRRHEDTE
Part Il: Progress in CMM utilization and emissions
Reduction in China
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1, FENEBFICOMING, (it T REIRE30%LLERIEH FENRB A&
The Kyoto Protocol and CDM mechanism has promoted the rapid development of high-
concentration gas in China

2, FPEIHFFREIRINGIENERERETRHFRES F

The Chinese government has established a hard restraint mechanism to promote the
rapid development of high-concentration gas emission reduction

2008£E7 B 1 HHAREA REHEFZFIFEIHIERN (EES (RN RH)HERE(ETTT)) B3K:
The "Coal Bed Methane (Coal Mine Gas) Emission Standard (Provisional)" formulated by
the Ministry of Environmental Protection of the People's Republic of China on July 1, 2008

requires:

FUSKRERS (RRIPRIEN=30%) HEM.

Emissions of high-concentration gas ( = 30%) are prohibited.
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3. AR RIREREFIARIERI<New technologies are driving the rapid growth of low-
concentration gas utilization

2009£E12811H, KSR ELEA T 7 =IERE REFI R RHEBIESRIT/EON December 11, 2009, the

relevant departments successively issued three national standards for the use and emission
reduction of low-concentration gas

EFBRAFRERIE T, RRERIFIBRNmERS. KBRFERRSIIFR,

3.100

IR BRI AR KIEEIE K. AQ
With the support of new technologies and new standards, the problems of

the transmission system and power generation system of low-concentration 4 \ Rt snEZ 2 417 Wiz
gas utilization have been solved, and the utilization rate of extracted gas R

has increased significantly.

R RRERLHEERH X
ZEREBERFIZITAE

Code for security system design of low concentration gas

pipeline transportation of coal mine
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4, PELAEREIAKIGHEERYERERLIRE (i)

Relying on coal enterprises, China has successively established State Key Laboratories (Centers)

FREIEAT R FERMRFIA, BEMERRES RIERSNE, BESRIHRERPL, SIERIFIBHEATL.

In order to promote the extraction and utilization of coal mine gas, the Chinese government established the National Key
Laboratory of Coal Mine Gas and the National Center for Coal and Gas Co-mining to support new technology for gas utilization

5. FCIRESIMEMZ REHRER S FI SR

The demonstration project leads to a breakthrough in the comprehensive utilization of VAM

IR ZREHIRE, REZNANERE, GEZKEAEB. IEZNEE, &E7Re(ER, SLMZKFIRErIsEE.

Lu'an Gaohe ,Sangzhang, Gucheng,and Taiyuan VAM projects have played an exemplary role and achieved a breakthrough in the
utilization of exhaustive wind

B, EETZKRAIBAESE30RNMZNANCRRIBRERIFEEH. ARFRE. SFRIE. KiaHKE, At present, there are more than
30 VAM projects, providing shaft heating, winter heating, bathing hot water, etc.
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6. BFHF H (RX) RHIEISTFIBENTCEREMER

The gas recovery of abandoned mines (panels) has entered the demonstration stage

Bai, PEXATH (BK) REMENERN TR, TERLAT4HSME: There are 4 main ways for AMM and Goaf methan

control:

6.1.&15#KBuried pipe extraction
AR AR ImE R AT EEHERAMM, iiETaeRERERAIR A RS20 XA HRAEISFI RIRE

Production mines perform pipeline pumping AMMs from adjacent abandoned mines. Like Panji 2 Mine in Huainan.

6.2. [RinfhFhEThe original pre-drainage surface well for AMM control
FIAEGhEFUhEETL, R REXHTHR, NEsEIRRSHISEEERRABSF U XA X EREIFIARE .,

The original ground pre-draiange borehole is used to extract the goaf of the coal mine. like Sihe Mine in Jincheng

6.3.1thmEEhH MK SSurface drilling and extraction
{ElhEmFmisihReH, SEEXIKAN A (RX) AIEHEUIFIA.

Construct new extraction drilling wells on the surface for Goaf CMM in closed mines (panels).

6.4H TERZ=XEUnderground goaf extraction, like Tunlan in Xishan.
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Part lll: China’'s ETS and Policies for CMM
utilization
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1. FEKIREZIR=ERChina's carbon trading pilot

201111 B29HERARIEZDAT TR (KFHRIRKHEBINZZi S TIERYEN) , b
Jt=. KB, kg J|;RK. i#fdt, I'Ex. F&I7MEHFRERHESIE ZiN = T(E. 20135,
TN REX (kh) B HIAELEEH %325,

On November 29, 2011, the NDRC approved the establishment of seven cities,
Beijing, Tianjin, Shanghai, Chongqing, Hubei, Guangdong and Shenzhen, to carry
out carbon emission trading pilots. Since 2013, the carbon trading markets in seven
pilot areas (cities) have been launched online trading.

FREISEREIRIZ T 8 M RHEINZZ PR

China has set up eight carbon emission exchanges.

2. B ERHEEINEE S Fi—bigEstablish a unified market for carbon emissions
trading in China

20215E7H16H9RY1553, £ERHIHEINEEILS. L. KiN=ERRST, £EKGES
IEXVHR F5%32 5.

At 9:15 a.m. on July 16, 2021, the launching ceremony of the national carbon
market was held simultaneously in Beijing, Shanghai and Wuhan, and the national
carbon market officially began to be launched for trading.

Cooperation&/E - NPO A2 - LowCarbonf&hk
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3. BRHERI3E ZBBIEREmissions Trading Policy

2020F12 A3 BAESIMER AT Y (RHBINZZERDE (217) ) .

2021)) F5R14RESHIRERLD T (REINEICEERRN (817) ) . (RHEBIREZSZEERN (H17) ) 1 RHIEEEERN G2
7) ).

20241 B25HEISKREEFEESR (RAINZZEEETFEAD) .

On December 31, 2020, the Ministry of Ecology and Environment (MEE) announced the Administrative Measures for Carbon
Emission Trading (Trial).

On May 14, 2021, the Ministry of Ecology and Environment (MEE) issued the Administrative Rules for Carbon Emission
Allowance Registration (Trial), the Administrative Rules for Carbon Emission Trading (Trial) and the Administrative Rules for
Carbon Emission Allowance Settlement (Trial).

On January 25, 2024, Premier Li Qiang of the State Council issued the Interim Regulations on the Administration of Carbon
Emission Trading.

4, EBEEHIEKInstitutionalization of carbon footprint management
2023118130, EIRAMIIRGERT (KFMREU~mKELERERIITR)

On November 13, 2023, the five national ministries and commissions jointly issued the "Opinions on Accelerating the
Establishment of a Product Carbon Footprint Management System™ .

20245640, HBAXAIIBKAS TR (XFEUKEDERFRAILES )

On June 4, 2024, relevant departments jointly issued the "Implementation Plan on the Establishment
of a Carbon Footprint Management System"

&
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5. FAiRI=HEfTEN 3 Methane emission control action plan

2023fF1187H, HHX+—ERREASTAR "XFE%R (RRHIIZEITEIEE) BB . (BX) BHEEIRERXIRBNACCERTIAFER,
On November 7, 2023, the relevant 11 ministries and commissions jointly issued the "Notice on Printing and Distributing the
Action Plan for Methane Emission Control”. The Plan strongly promotes the inclusion of methane projects in the CCER
market system.

6. KHIEEFIBEESEFBERHIRERZEFVoluntary greenhouse gas reduction project methodology for VAM
2024570240, E£SHIRERRE "XFm (BESEBRRAHIRERLES B ERRERFKHERERFIA) 2FHERSERE" .

On July 24, 2024, the Ministry of Ecology and Environment (MEE) issued a "Letter on Soliciting Public Opinions on the
Methodology of Voluntary Greenhouse Gas Emission Reduction Projects - Utilization of Low-Concentration Gas and VAM in
Coal Mines".

BBt “HiEFE" SHEER: PR RIREARETS%ANEN FHEMIMHEREIT B AFIBRLEE.
It is clarified that the scope of application of the "methodology” is: projects for flameless oxidation and utilization of VAM
projest and methane volume concentration of no more than 8%.

7. IRHER G HZEF R I {EHB ZEWork plan of the Carbon Emission Accounting System
2024fF1088H, /\BPZEAE TR "XFER (RERHEMFTHZEREITIERE) RYiBE"

On October 8, 2024, eight ministries and commissions jointly issued the "Notice on Printing and Distributing
the Work Plan for Improving the Carbon Emission Statistical Accounting System™

XFik (EESBEERHIRESES B ERERAFTRHR
HifA) (EESSEEEHIRESEY ABEERBRAT
fiE) AFHERSERMEA

T CRESEBRBHMERES K

HERERANRXAFRAFIA) (RES

HRERAAIE AR ABRRBERARR
THE) AFHERELAIR
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Part IV: Review of work and future key work
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1. 2024FEREETFIERThe main work situation in 2024

1.120245F4816H, SMHALSIFMEIRFIRREZ “PEREERS NI
R AR HERBCERASIE R S RIEER EFER"

On April 16, 2024, participate the "EU-China Expert Dialogue
on Methane Emissions in Energy and Agriculture" organized by
the Ministry of Ecology and Environment and the European
Union

1.2 202454F325R-28A5M “F_EREMASSHEFSFHT=

April 25~28, 2024 Participated in the "2nd International
Cooperation Symposium on Methane Observation and

Quantification”

1.3 2024568290, i3SI “2024HRISIZ" . EICIZASH, & P b T L
BRILVERSETEFSIERE, YT ERTIRRRRAESA SRR 3 O 6 aon ¢
On June 29, 2024, the Center participated in the "2024 Methane ¥ | .
Forum"”. h[,l;\l NI =5

200 & s 2
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1.4 202498 11HEIR14H, BEFI H CCHRERX) RHMENFIRRANREHAR. BANA, BESERHE, it
TRERIZIREERIBIRAT. ERtiEiRREHIEEERRARRAEE,

From September 11 to September 14, 2024, took group visit yo Huainan and Jincheng to investigate and
examine on the development, technology application, and greenhouse gas emission reduction of gas
recovery and emission reduction projects in abandoned mines (closed panels).

L?’E2£24£E9H. 5 "BEREFFESEESHRBAERERE" . "B RiNaBERITEHARPO" B 7IVSEHR
SlEXR

In September 2024, it established a business exchange and cooperation relationship with the "National
Energy Key Laboratory of Coal and Coalbed Methane Co-production Technology" and the "National
Engineering Research Center for Coal Mine Gas Control".

Development - Finance - Technology



2, FEI{EErFuture key work
2.1 F7FE "EEGHERE KE Rt

Carry out "low-carbon into University,low-carbo be focused by all”.

SHEERZS. XFETXE, PEKZE. WHRRHEAXZSE, FR “REGHEREXEREM" &5, BEIRSER
HERERSER. BEARHIERFIMERRTIHE, BEEKEZRES, EERFETEERIASE. EIFMERL
AR IE RS

Cooperate with China Coal Society, Taiyuan University of Technology, China University of Mining and
Technology, and Shandong University of Science and Technology to carry out the activity of "low-carbon
into University,low-carbo be focused by all”; Invite experts from UNECE GOE and international and
domestic emission reduction experts to hold a series of low-carbon lectures; Cultivate the concept of low-
carbon development, and send student volunteers to the UN and international low-carbon organizations to
provide volunteer services.

22 5XERWIIEE, ®E “"XKAEN BITREERANER"  ABFHRMXAT AR R EERERSSCooperate with
the competent authorities to compile the "Technical Guidelines for Acceptance and Supervision of Coal

Mine Closures”, Provide the government with the standard service of mine closure acceptance and
supervision "

2.3. 9158 fmblEIR 2 ik Prepare a low-carbon development plan for coal mines

Cooperation&/E - NPO A2 - LowCarbonf&hk



2.4 IR Rk ZEFACompile a manual on low-carbon development of coal mines

2.5 158 REFWRAKAE R BB Cultivate flameless oxidation and emission
reduction carbon trading demonstration projects

2.6. 1S EFAIEAISEStrengthen cooperation with scientific research institutions

MESANERELSLRESE, ARGV REFEHRE S(E. MEARSE. BRARZIISE.
Strengthen cooperation with the two national key laboratories to carry out
cooperation in coal mine gas scientific research projects, project development, and
technical training.

Cooperation5f/E - NPO Azt - LowCarbon{khx
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Part V: Conclusion
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IR R RHERRHSE, EERRIPOEARRMERIZTTR ";ﬁts =18 .

Review the history of coal mine methane emission reduction, the path design of the our Center for the
future is "Reduction, Control, and Utilization".

ﬁ MEEXEARUBELRE, BUsittRERERREFP—REERNGLL, MERGHRARHT, MER

FRYEBEInFRINAAFIREHNBIFILEIEREAEN, LUFHEEREDFWERDINF, LIENMBRASIS, BLUREEE
AEGEEMFREEFBDIOMEREBN, MiiXIERRIEIIFAITERERE.

REdUCtion: it is necessary to develop a large amount of renewable energy and reduce the

proportion of coal in the primary energy of the national economy as much as possible. For example, under
the existing technical conditions, the upgrading of ultra-supercritical units of coal-fired power generation
will drive the technological iteration of the power industry, and the development of new energy power
industry will be taken as the starting point, and the virtual power grid will be used as the guide to build a
smart grid based on coal-fired power generation to absorb new energy power, thereby greatly reducing the
dependence of the power industry on coal.

SBHIKR

LT R
——— g waEnmaE

; | = & =1

| fREREL

"l \

(IR —_—r / N
FREE & IEBMERRENRS:
SRS
Cooperation&/E - NPO A2 - LowCarbonf&h#




s |
:‘3 o  BARLIFEAFEZRAAME, PAEMBERALR, IRSFRAMHIRKE, BRUSHIENT FHHEMR. Wi, R
SERHNRE, £ESkhiaiaeelR, A TiERERFIBEESRG.

Control: itis to take the development and application of new technologies as the starting point, and

the laws and regulations as the constraints to improve the level of gas extraction, effectively control the
emission and escape of coal mine gas, and at the same time increase the gas concentration, produce high-
level clean energy, and create conditions for downstream gas utilization.

FA : sesmiEnss. BmsEssmosty, FRA LR REFIRRAIRE, SiEshaEiERk
BRENARER, PR RANEEHEL, & “SHRir”

Utlllzatlon: it is to be guided by encouraging policies, take into account the concerns of
stakeholders, and actively develop coal mine gas utilization and emission reduction projects. At present, it
is necessary to espeC|aIIy encourage the development and construction of VAM prOJects gradually achleve
near-zero emissions of coal mine gas, and achieve "zero emission coal mines” =S
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it 183 ! THANKS

THE VIEWS EXPRESSED ARE THOSE OF [Mr. Sheng Jinming and Research Centre of Excellence on Coal Mine Methane in ShanXi ] AND DO NOT
NECESSARILY REFLECT THE VIEWS OF THE UNITED NATIONS
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