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1. FAWUERELR Company Profile

RISRRBEWI SR, MILF19565

PHERHE X

ZRAeih X




2. BRHESES81E CMM Control

2.1 RENMREBESFIEIL Concept, Mode of CMM Control

2.2 RAQE#HEARANew Technologh of CMM Control
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2.1 RHRRIBIESFIRI Concept, Mode of CMM Control

HEVGAIEREE, FAWUERIRHT “556” REMAIEFAIES. #hEX, BD: In order to effectively control gas, Xishan

put forward the new concept and model of "556" gas control, namely:

S:AIRTEHIE:

(1) RHEREESHIE;

QU HBRNAARSEFIE:

(3) "=RExE)" RHNGIEFIE;

(4) "—H—%R, —HE—R" RELGEHE;
(5) BEACIFASIHIERIEHIE.

Five working mechanism:
(1)the tracing system for overlimted on VAM;
(2) management on ventilation system ;

(3) "three linkage" gas control system;

(4)"one mine with one policy, one policy with one LW"

(5) introduced technological innovation system.

for gas control;



2.1 RHRRIBIESFIRI Concept, Mode of CMM Control

5: AIERHNGEEA:
6: NINEFMA:

(1) EFHHEERA

(N IRAE=4BRIPEE R RN,
(QAEREEHARBERERATSEE v DERAE HBARGEA;

(2) ReHRhRESFLIET “"—85—1SR" RuFD;
) S aE FHERRRAREA N ——
(AR ETHRERK AR S HESEA; ()RR
(SHEE “U” B R R EEEIE (L BmREHEA (SWERAR ARG, Bk TSR

(6)FRestNiHsE AR,

Five CMM control technology: < |
ix Applications:

1) Permeablhty increasement for inseam pre-drlanagele; (1) The visual 3d ventilation simulation system application;

(2) Large diameter borehole replaced cut through for Upper conner (2) Borehole construction "a borehole with a video “application;
control: (3) Dynamic evaluation system for gas drainage;

4) Directional drilli lications.
(3) Gas control technology for under seam from bottom Gallery; (4) Directional drilling applications

(5) Ground gas drianage system, remove underground pumping station;

(4) Roof Large diameter borehole replaces top galary;
(6) Outburst control by long directional drilling.

(5) Promote the "U" type drainage drilling and surface "L" type to

fructuree zone technology.



2.2 RAnaE#HEANew Technology of CMM Control

1--IREKDRVEEENERERA
HIRSEKSRIEARENDFEE, HEEREREHE. ARAFEMMANLNET RIFIIFMG, IBXTREMNESMHLE.

Hydraulic unloading slot technology:

High pressure water jet cutting is a kind of make full use of high pressure water as power source, impact to the internal pressure relief, for gas release of coal seam and the flow

created good conditions, increase the permeability of coal seam.
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2.2 RAnaE#HEANew Technology of CMM Control

2-- RS COARMIBERA

B RS CO2SHRA~ERZ KNP RIBHSREIER, EREANEERESLAE, FEXEnHzE, EaERENESH.

Liquid CO2 blasting technology:

CO2 enhance extraction technology measures is through liquid CO2 gasification and instantly have a powerful shock waves and expansion to brace

crack of coal, the coal body native crack expand, and generate a lot of new cracks, increase coal seam permeability.
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2.2 RAnaE#HEANew Technology of CMM Control
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The average gas capature of single hole in this coal seam drilling with
CO2 pre-splitting is 2.2 times higher than that of drilling without pre-
splitting. The extraction radius is more than 2.5m.
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2.2 RAnaE#HEANew Technology of CMM Control

3--KEIZSEFLEIEEIEA Large diameter borehole replaced cut through for Upper conner control:
FE "U+L" BBRRES, ERERUERTIKESHNA., EXHRHMHERRR. REZEREEHGN, NEBESR3I0MER, EERFPEERARENEBETER
ERAS500mmPIKEEHEF, HAPBAMPENAERIFE, EHHFAARHTEHA, SUEENRSERE#TEAE. KiREREHHE.

With "U + L" type ventilation principle, replaced the cut-through to large diameter borehole. at intervals of about 30 m in vertical protection
coal pillar to return with large diameter borehole diameter of 500 mm with standpipe, sealing the hole at both ends, with low negative pressure,

large flow gas drainage.

FAXEENASHAERIEEMR, KAXFHERZXEHMRAS, LI 78R
E. XiEREMRRZXELE, XNEEFELDXRIEENREELE, HEH

R ane RER TEERE FEREH AT RS REREIRAE
- Reduce the cost of gas problem in goaf, with low negative pressure
H L O\usompmew g and large flow, greatly reduce the gas emission during of mining, and

completely solve the problems in upper corner of LW face

TR



2.2 RAnaE#HEANew Technology of CMM Control

500mmBS KBS, 3k, FHFFERTE: 500mm large diameter driller, bit, rod see the figures below

RAXERGASAERIEERR, AKXFHERZXEREMRAS, SEMTRAE, KiRSREMRRTZXEH,
AIEEFHRERTFEMNRAGEHS, HRFRERI(FERXEHEHLEAH LA RERERAYIDE

Reduce the cost of gas problem in goaf, with low negative pressure and large flow, greatly reduce
the gas emission during of mining, and completely solve the problems in upper corner of LW face



2.2 RAnaE#HEANew Technology of CMM Control

4--A==RBEBYBIEXIEAR Gob-side entry retaining technology for Y type ventalation:
EHEKIEHEFEIRG, BRERFE—FE8E, B Y BERRR, G FR LEBARIMERAIEE, High water material is used as filling and a
roadway is reserved along the goaf to form a "Y" type ventilation system, which can effectively solve the problem in the upper corner.
B EEETREEAREE: Advantage of High-water quick consolidated filling materials:
(1) IZRFEHR. MHIRELD (2) KIEEmE. MAEES (3) TIREEENIMR TR, RISESHBEEEN
(1) process system is simple, less initial investment (2) for long-distance transmission, high mechanization degree (3) filling physical fitness roof

subsidence, maintain the overall stability of the left lane
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2.2 RAnaE#HEANew Technology of CMM Control

5--ERKitFLEEX I EREHESZA Directional long borehole in coal seam area for roadway Developing
B R ERE T ERIKHFLFEXIRSEER AT, PRI EmiEdidEPastheitE,

Pre-drainage in coal seam with directional long drilling to reduce the outburst risk in roadway developing.

hilmS

WIRAKE

LB KE

FFFL s

FFFL TR

FLETRE (%)

[EHLEE (m3/min)

No. 1

753

966

-1.2°

198°

82

0.22

No. 2

459

471

-1.4°

207°

84

0.20

No. 3

1100

1155

0.3°

209. 1°

91

0. 28

No. 4

903

966

—3°

219. 8°

85

0.25

No. 5

804

858

4.1°

236. 4°

90

0.22

HER, WNXiHREANSEMF(EE13.4m3/tES5.4 m3/t, (RIETEENIESEEH. The residual gas content in the
corresponding area decreases from 13.4m3/t to 5.4m3 /t, ensuring the normal developing of the roadway.




2.2 RAnaE#HEANew Technology of CMM Control

6--THRATLZSEF K BB MEMREARoOf Large diameter borehole replaces top gallery

AFAAEERS AR T AT SRR AESHE, R LSEENERD, MESREKRIRASR. BOERT
(FE B,

With high-power directional rig for gas control in fructure zone, which replace top Gallery, to improve the performance of

gas control in goaf and reduce the gas emission from working face.
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2.2 RAnaE#HEANew Technology of CMM Control

5SS, TiREMKIEFRBIS D, AR, A FTEERIE.

Compared with top gallery, the construction is less, the cost is low, and more flexible.
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IEEDOIRAY, BAREMRERISEL0% ~ 50%.

ééiﬁﬁﬁ?i : =N LIFESHESHAS ERAXYOETMRERIKHFAY
1.!;‘“.3 Ho

MELTHE: MEI—5R980miKRIEE, AEHEILTH LEEE3(E.

During normal mining, the gas concentration of single hole
remains at 40% ~ 50%.

Economic cost: the cost of a working face high gallery
pumping costs about 1.5 ~ 3 times that of roof toward the
long borehole. Construction time limit for a project: a 980 m
long tunnels, compared to the time limit for a project of the
two is nearly three times.



2.2 RAnaE#HEANew Technology of CMM Control

6--iE LB REtEH EERESZA Surface L - type mining drilling technology:

{EsEhEH TRtRERKEFLAESHBHRNFR, hiH—LEEaRTESH TEETRRHIMMRE, LT XFREEtELE R HA

EaMBHE, the Surface L-shaped mining drilling is implemented in Xishan mining area instead of Top Gallery.

— T FH1E0444.5
—HFH%22.06 m
SRl LIRE65.00 m

EhE5310.00m

—FHE0311.15 =HFHE0215.9
:9?#35%310.00 m =EFHFM20m 1500 m
S
2HRE :
SEERFHIR942.00 m

Can be used for multiple purpose

HhE LAY R FhEhHF ESEESS
LA Ttems Surface L - type Top Gallery
BA (F7T/m) | |5
Cost (10 Thousand RMB/m) '
B (n/B)
Construction 400 80
speed (m/month)

scrapped after mining

X% Contribution
for production

SHTEFEENEARZ B F AR
[B)S0HE, RAZMA =#iE KA
sEm|

beneficial to improve production|

efficiency

RIEEE K
Its tight nbetween
developing abnd mining




2.2 RAnaE#HEANew Technology of CMM Control

B E(E R EER R EHIER TR:

The drilling RIGS used in recent years are shown in the table below:

KINERE@MEEHSEHigh Power directional drilling rig parameters
FLi2diameter FL3RDepth EUEINZRRated power BERsERated torque
J:
& SModel (mm) (m) (KWh) (N'm)
ZDY-12000LD 120 600 132 12000
ZDY-15000LD 193 600 132 15000
ZYL-17000LD 203 650 132 17000
ZDJ10000 550 60 132 10000




2.3 =#{AEIENX RS 3D simulation of ventilation system

=HHFEELLER RS 3Dsimulation of ventilation system:

rA=HENNSHERNRRE I =HEEER, BERNBENSHMBRAIEI=ENSERNANEER. BMPRERLE, BREARARTHERUMRERZEERN RS
, LMBENESTRILHBRENSR, RS T HBEREEARNRRIKE. PRI BHRRIBETRIZFER.

Through the three-dimensional modeling, show the ventilation in the form of 3 d dynamic graphics, ventilation technicion can simulate and
adjust ventilation system to get real-time computation and analysis of roadway ventilation distribution, improve management. It provides

scientific method for coal mine disaster prevention and relief.
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3. REGSFIAACMM Utilization project

3.1 RHEFIAESE Concept of CMM Utilization

3.2 REFIAA&EHTEHistory of CMM Project

3.3 REFIHZERISth Case study of CMM Project



3.1 RErFIF

EHFIBESE: CMM utilization concept:
AILERRE “LURHHERIA, LFIREmE, DHRERZRLS" HREHRABIES, HERE (REMERRIVZBIESTE&RINE) . XEXET
HREHAZBHTERZ, #—SHER 7 RMFIBRBNSREESNSHET, REVZBIREIETEINNIA—RKE,

8 Concept of CMM Utilization

Xishan addressing the concept of "to promote utiliazation with Emission Reduction, promote capture with utilization , ensure
safety with CMM drainage” constantly perfect the measures for the assessment of gas extraction and gas power generation,
carries on the inspection of the mine and the gas power generation, to further ensure the quality of the gas utilization project

construction and run efficiently, gas power generation project running indexes for first-class standard.

20214 EYear of 2021 MM draﬁ:;[igmihousand ;ﬁigﬁﬁuﬁiﬁiﬁéﬁg ﬂu}i"izjff;f %?f Refnick
LB Total in Xishan 26800 11240 41.9
IV B ET®B Y, Duerping 5078. 1 1682. 51 33.13
P50 AT X ining 1830. 19 1183. 44 64. 66
B A FLETEE 3hGuan Di 2695. 43 400. 00 14. 84
Sy RE®BY Malan 4392. 56 1855. 10 42.23
ZRERA ELETER 4G Dongqu 2971.9 1209. 30 40. 69
TEF A ALUSRBIETunlan High % 2679. 29
A LERELTunlan Low % 9498. 3 872. 23 51.70
X AEESREL Bai Cao Ta 1359. 10




3.2 Rk *'Jﬁﬂﬁiﬁ

hfEHistory of CMM Project

LN |

2007Fa, BLEBRSFERFREIFSE, FIBCOMIE, SEHEE/MNEE. AR, REFRT7TIHREOHUEET REFIBRE. S=R1E
irRHERFIRIRE. B=IE RETSIET REFIBIE.

Since 2007, Xishan has cooperated with Sindicatum, based on CDM, using foreign funds, technology and equipment, have

successively developed world-class gas utilization projects in Duerping Coal mine, Malan Coal mine and Tunlan Coal mine.




3.2 REFIRAA&ERHTEHistory of CMM Project

3PMRBE—EREET, KBE/RhiEfE/AREE—BELTFRAMRCKE, ZBERSIEMESEFRISE2.1{CELLIL.

The three projects have been running stably, and the power generation/gas consumption/power generation efficiency has been

at the leading level in China. Electricity generation has steadily increased to over 210 million KWH per year.

_ - e OXReHEEg
=B BAEBE POWER GENERATION IN MALAN CMM
Total power Generation of 3 Plants (MWH) PLANT(MWH)

250000
200000
150000
100000
HILIERE® (20178 FR P 2844)
50000 POWER GENERATION IN DUERPING CMM
PLANTIMWH)
(REMOVE 2 EMNGINES IN 2017)

B0000 76386 75767

POWERN GENERATION IN TUNLAN CMM
PLANTI{MWH)

1]
2017 2012 2013 2014 2015 2016 2017 2018 2018 202




3.2 Ew *U15|3§4E4

FREEHIFIBIRB AR % : New gas utilization projects are being developed
% MRy, Bl . ZHE . B=BAEE. =1 iFalERERIFIBIAE. Including: Ximing , Guandi, Dongqu, Tunlan Baicaota, Tunlan low

hfEHistory of CMM Project

LN |

concentration gas utilization projects. FIMBREIN B S=IEN TR The installed capacity of each project is shown in the table below:

#tJLEE Duerping = Malan dL=Tunlan R FLErE T Dongqu
8515 7480 16180 3300

- TERRERLLR gt : -~ .

PSR ELEE T Ximing Tunian Low CHa HEERAE Baicaota| EHEHTE Guandi
4000 4000 8000 4000




3.2 BHFIAEZRBHIEHistory of CMM Project

#1E32021F, A{ULUEBRAZBIIESFNS=/55.48MW, By 2021, the total installed capacity of Xishan coal-power gas power generation project is

55.48MW.

BURERFAEFANE X EE
TOTAL INSTALLED CAPACITY CMM PROJECTS IN XISHAN MW

2008 2008 2010

ALLEBERRAZBIIEFI#1.05(27t, HPABEfiILE850057t. REFIMA#ME200057T. 10FRitAEBINEE7.561Z27T. RS RIIS#ME2.03(27T,
The annual revenue of Xishan Coal and Power gas power generation project is 105 million yuan at present, including 85 million yuan of electricity
generation revenue and 20 million yuan of gas utilization subsidy. In the past 10 years, the accumulative power generation income has reached 756

million yuan and the gas subsidy has reached 203 million yuan.



3.2 REffIRA&ZERHTEHistory of CMM Project

RIEE, F120256, FELEHMNREBIGATI13E, SENIMMSAZISSMW, Fr, FABBLHZE, FREFIBSIBATN.7IZm3LE, SRR
Hif =ik RI85%LA k.

According to the plan, by 2025, there will be 13 gas power stations in Xishan coal power station, with a total installed capacity of 85
MW, power generation will be around 500 Million KWH per year, CMM utilization will reach more than 170 million m3 per year, and

utilization rate of high concentration will reach more than 85%.

BURBERHABRFHATE ERIEFE
TOTAL INSTALLED CAPACITY CMM PROJECTS IN XISHAN KW
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3.3 REfFIAZEHISth Case study of CMM Project

S=SiRREIZBI =BIL{EMalan CMM demonstration project R R

POWER GENERATION EFFICIENCY (%) & POWER GENERATION
IN MALAN CMM PLANT(MWH)

2021FF=RHIEBIE{TER
Operation of Malan CMM Plant in 2021

202 1 5 FRRHEIE R z ” 7
s ien o " nen Utilization and emissions reductions in 2021 ~ % % %
Iﬁp?%t% I’UJE?;Z%?T;;S, 8 *yz;?;%?j(l) ¥}e;cs)$s:n3 £l RHEEemissions | K8 (FE) % % % % %
o RVB) N o (0 IHE reductions i (73| Power prodcued -
MW Fil AR ECHA% (%) tilization (Nm3)| /10 Thousand | (10 T}Fopusand % é % Z é g g g g
ton) KWH) % %‘ % % é % % g %
Eé@i&nﬁr 7.480 7700 =30% 1855. 15 31 5676. 89 : 011 2012 2013 2014 2015 2016 2017 2018 2019 202 -
, i —ETTAE == RHETAE
N 1::.:: 83.05% 84.62% 84.91% 85.49%
: 79.97%
W 75 45 BT R L By 25202146 )5
47 4L POWER % o
HM‘-*“‘%&*!&&N"“ 30.00%

S=RHEFRHBINE—BE4HSE80% LA LEHETT, XBIER%#HKFE, Malan CMM Plant has been maintained at more than 80% efficient operation, reaching the international advanced

level.
20214, 1#\4E "EERRESRERNASRNESSTHESE—2" . D=REFEEASLUAERIZRNES2021EE “fTILPOWERR" FE,

In 2021, engine 1 ranked first in single continuous operation time of international brand high concentration gas unit, and Malan CMM Plant won the honor of "Industry POWER



4. Bl el AEM kI Technological innovation and the 14th Five-year Plan

4.1 EERLEIFRER Technological innovation in recent
years

4.2 RERFIBAT+ A% 14th Five-year Plan on CMM
control and utilization




4.1 15 EIFERTER Technological innovation in recent years

BUFRERET HRINGEFIANXERAR, FRT7T—H5IBFHR, NETHEERTINS. LUBASRETESA RN, 8iF: Xishan
has carried out a series of scientific researches on key technologies of mine gas control and utilization, and has won many
awards from China Coal Industry Association and Shanxi Provincial Science and Technology Department, including:

1. (AR XESEREEEHBIREFHRZEARMBATE) K152021F3RIER T ihaflki#H#E — &2 " Rapid Identification Technology
and Application Demonstration of Coal and gas Outburst Danger in Gujiao Mining Area” won the second prize of Science
and Technology Progress of China Coal Industry Association in 2021

2, (BFABFEERTRIMRESITSGSIREBRARERERR) K1520205FF R TIRIRHE =FIZ Research on Gas Disaster
Analysis and Precise Optimization of Comprehensive Treatment Technology based on Big Data framework™” won the third
prize of scientific and Technological Progress in coal industry in 2020

3. (EIEEREHRHMSEMRXERARSTIENA) K152020FF R TINakki#E—FR" Key Technology and Engineering
Application of accurate Gas control in Close Coal Seam Group” won the first prize of Science and Technology Progress of

China Coal Industry Association in 2020




4.1 15 EIFERTER Technological innovation in recent years

4, (KARBEFELANBSHRBIEERATAR) RE2019FUHAE "HI7it” RE—FEL

Research on Technology of Replacing Cross-buried Pipe by Drilling through Coal Pillar with Large Aperture won the first prize of "Five small and Six
Chemical” competition of Shanxi Province in 2019

5. "B=F RHMFSBHEMERRARRIESREBEGGHREL" KS2011FEPEERTIMISRFZRAZEFR

"Research on gas occurrence and Emission law of Tunlan Mine and Establishment of Coal and gas Outburst Prevention System” won the second prize
of Science and Technology award of China Coal Industry Association in 2011

6. "I RHFHNESINRIBARARESHR" . "RHSEZSHREESFIBA—UXERAR" K52013FEFERERTIVNERIFRATEHFER

"Research on Explosion and Fire Suppression Technology and Equipment of Coal Mine Gas Drainage Pipeline”, "Key Technology of Gas Separation
and Three-dimensional Drainage and Comprehensive Utilization Integration” won the second prize of Science and Technology award of China Coal
Industry Association in 2013.

7. "I ZAEE- A RSTHRATAR" REERZEEFEEERSRRERATER"

Research on the Combined Pre-pumping technology of Closed roadway-drilling in Duerping Mine" won the second prize of Science and Technology

award of the State Administration of Work Safety




4.2 Rk

e

2l

H1+MA#kI14th Five-year Plan on CMM control and utilization

BEWER A" RHEERFIAIE The 14th Five-year Plan

1. FRMGEEHRFIIGEstablish comprehensive research institutions

BREERAZE. PERTL. PEHFX. TREL. RETHR "WASRIHMRNESTHA—URACMXE" | DHERERERRGEHEF
XK. THEEFFGEESFIRSFRACFERRE.

Jointly with Chongqing University, China Coal Science and Technology, China University of Mining Technology, Henan Institute of

Technology and Anhui Institute of Science and Technology to apply for the "Shanxi Province Gas Extraction and

Comprehensive Utilization Integration Technology Innovation Institute”, and strive to build the green intelligent

mining of scarce resources, comprehensive utilization of mine associated resources and other technical innovation institute.

2. IRSET REBEFIASEE Improve the utilization rate of CMM

AR REFT-HZRFABAE, MAFREESF (KH) THEHFERFBANE, SXRERE T RRH.

Will increase the utilization of CMM and VAM, intensify the development and utilization of AMM, and minimize methane

emissions from coal mines.
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